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Strength  of  STRENGTH  or  MATERIALS,  in  mechanics,  is  a  fub- 
Matemk  je&  0f  rauck  Importance,  that  in  a  nation  fo  emi- 
j  nent  as  this  for  invention  and  ingenuity  in  all  fpecies 
Iraportanceof  manufactures,  and  in  particular  fo  diftinguifhed  for 
c(  the  iub-  its  improvements  in  machinery  of  every  kind,  it  is  fome* 
what  fingular  that  no  writer  has  treated  it  in  the  detail 
which  its  importance  and  difficulty  demands.  The  man 
of  fcience  who  vifits  our  great  manufactures  is  delighted 
with  the  ingenuity  which  he  obferves  in  every  part,  the  in¬ 
numerable  inventions  which  come  even  from  individual  arti- 
fans,  and  the  determined  purpofe  of  improvement  and  re¬ 
finement  which  he  fees  in  every  workfhop.  Every  cotton 
mill  appears  an  academy  of  mechanical  fcience  ;  and  mecha¬ 
nical  invention  is  fpreading  from  thefe  fountains  over  the 
whole  kingdom  :  But  the  philofopher  is  mortified  to  fee 
this  ardent  fpirit  fo  cramped  by  ignorance  of  principle,  and 
many  of  thefe  original  and  brilliant  thoughts  obfeured  and 
clogged  with  needlefs  and  even  hurtful  additions,  and  a  com¬ 
plication  of  machinery  which  checks  improvement  even  by 
its  appearance  of  ingenuity.  There  is  nothing  in  which 
this  want  of  fcientific  education,  this  ignorance  of  principle, 
is  fo  frequently  obferved  as  in  the  injudicious  proportion  of 
the  parts  of  machines  and  other  mechanical  ftru&ures  ;  pro¬ 
portions  and  forms  of  parts  in  which  the  ftrength  and  pofi- 
tion  are  nowife  regulated  by  the  drains  to  which  they  are 
expofed,  and  where  repeated  failures  have  been  the  only 
ieffons. 

It  cannot  be  otherwife.  We  have  no  means  of  rnftruc- 
tion,  except  two  very  Ihort  and  abftra&ed  treatifes  of  the 
late  Mr  Emerfon  on  the  ftrength  of  materials.  We  do  not 
recoiled!  a  performance  in  our  language  from  which  our  ar- 
tifts  can  get  information.  Treatifes  written  exprefsly  on 
different  branches  of  mechanical  arts  are  totally  filent  on 
this,  which  is  the  bafis  and  only  principle  of  their  perform¬ 
ances.  Who  would  imagine  that  Price’s  British  Car¬ 
penter,  the  work  of  the  firft  reputation  in  this  country, 
anc^ of  which  the  foie  aim  is  to  teach  the  carpenter  to  eredl 
folid  and  durable  flrudfures,  does  not  contain  one  propofi- 
tion  or  one  reafon  by  which  one  form  of  a  thing  can  be 
ihown  to  be  ftronger  or  weaker  than  another  \  We  doubt 
very  much  if  one  carpenter  in  an  hundred  can  give  a  reafon 
to  convince  his  own  mind  that  a  joift  is  ftronger  when  laid 
on  its  edge  than  when  laid  on  its  broad  fide.  We  fpeak  in 
this  ftrong  manner  in  hopes  cf  exciting  fome  man  of  fcience 
•to  publifti  a  lyftem  of  inftru&ion  on  this  fubjedl.  The  li¬ 
mits  ol  our  Work  will  notjjidmit  of  a  detail  :  but  we  think 
it  neceffary  to  point  out  th£  leading  principles,  and  to  give 
the  traces  of  that  fyftematic  connexion  by  which  all  the 
knowledge  already  pofieffed  of  this  \ibje£i  may  be  brought 
together  and  properly  arranged.  This  we  (hall  now  attempt, 
m  as  brief  a  manner  as  we  are  able. 

Strength  of 

materials  The  ftrength  of  materials  arifes  immediately  or  ultimate- 
arifes  {rom  ]y  from  the  cohefion  of  the  parts  of  bodies.  Our  examina- 
Cu‘Kfi“-  Vol.  XVIIL  Part  I. 
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tion  of  this  property  of  tangible  matter  has  as  yet  been  verySrength  of 
partial  and  imperfect,  and  by  no  means  enables  us  to  apply  ,Materia's; 
mathematical  calculations  with  precifion  and  fuccefs.  The 
various  modifications  of  cohefion,  in  its  different  appear¬ 
ances  of  perfedl  foftnefs,  plafticity,  du&ility,  elafticity,  hard- 
nefs,  have  a  mighty  influence  on  the  ftrength  of  bodies,  but 
are  hardly  fufceptible  of  meafurement.  Their  texture  alfo, 
whether  uniform  like  glafs  and  du&Ue  metals,  cryftalltzed  or 
granulated  like  other  metals  and  freeftone,  or  fibrous  like 
timber,  is  a  circumftance  no  lefs  important ;  yet  even  here, 
although  we  derive  fome  advantage  from  remarking  to  which 
of  thefe  forms  of  aggregation  a  fubftance  belongs,  the  aid  is  * 
but  fmail.  All  we  can  do  in  this  want  of  general  principles  Expen¬ 
is  to  make  experiments  on  every  clafs  of  bodies.  Accord- 
ingly  philofophers  have  endeavoured  to  inftrinSt  the  public  *;cei  am 
in  this  particular.  Tlie  Royal  Society  of  London  at  its 
very  firft  inftitution  made  many  experiments  at  their  meet¬ 
ings,  as  may  be  feen  in  the  firft  regifters  of  the  Society  f.  f  See 
Several  individuals  have  added  their  experiments.  The  mo  ft  Bathe’s 
numerous  collection  in  detail  is  by  Mufchenbroek,  profeffor 
natural  philofophy  at  Leyden.  Part  of  it  was  publifhed  by  Mathem *- 
himfelf  in  his  Ejfais  de  Phyjique ,  in  2  vols  4to  ;  but  the  full tkal  Collect 
collection  is  to  be  found  in  his  Syftem  of  Natural  Philofo**,ww* 
phy,  publifhed  after  his  death  byLulofs,  in  3  vols4to.  This 
was  tranflated  from  the  Low  Dutch  into  French  by  Sigaud 
de  la  Fond,  and  publifhed  at  Paris  in  1 760,  and  is  a  prodigious 
collection  of  phyfical  knowledge  of  all  kinds,  and  may  al- 
moft  fuffice  for  a  library  of  natural  philofophy.  But  this 
collection  of  experiments  on  the  cohefion  of  bodies  is  not  of 
that  value  which  one  expects.  We  prefume  that  they  were 
carefully  made  and  faithfully  narrated ;  but  they  were*tfiade 
on  fuch  fmail  fpecimens  that  the  unavoidable  natural  inequa¬ 
lities  of  growth  or  texture  produced  irregularities  in  the  f£» 
fults  which  bore  too  great  a  proportion  to  the  whole  quan¬ 
tities  obferved.  We  may  make  the  fame  remark  on  the  ex~ 
periments  of  Couplet,  Pitot,  De  la  Hire,  Du  Hamel,  and 
others  of  the  French  academy.  In  fhort,  if  we  except  the 
experiments  of  Buffon  on  the  ftrength  of  timber,  made  at 
the  public  expence  on  a  large  fcale,  there  is  nothing  to  be 
met  with  from  which  vve  can  obtain  abfolute  meafures  which 
may  be  employed  with  confidence  ;  and  there  is  nothing  iu 
the  Englifh  language  except  a  fimple  lift  by  Emerfon,  which 
is  merely  a  fet  of  affirmations,  without  any  narration  of  cir- 
cumftances,  to  enable  us  to  judge  of  the  validity  of  his  con- 
clufions  :  but  the  character  of  Mr  Emerfon,  as  a  man  of 
knowledge  and  of  integrity,  gives  even  to  thefe  affertions  a 
confiderable  value.  4 

But  to  make  ufeof  any  experiments,  there  muft  be  employed  Rendered 
fome  general  principle  by  which  we  can  generalize  their  re-  ufthB  Mr 
fults.  They  will  otherwife  be  only  narrations  of  detached ^“era^'za" 
faCts.  We  muft  have  fome  notion  of  that  intermedium,  by 
the  intervention  of  which  an  external  force  applied  to  one 
part  of  a  lever,  joift,  or  pillar,  occafions  a  ftrain  on  a  diftant 
part.  This  can  be  nothing  but  the  cohefion  between  the 
A  parts. 
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Strength  of  parts.  It  Is  this  connecting  force  which  is  brought  into 
.Materials.  a^;on>  or>  as  we  m0re  fhortly  exprcfs  it,  excited.  This  ac- 

5  tion  is  modified  in  every  part  by  the  laws  of  mechanics.  It 
Strength  is  this  adion  which  is  what  we  call  the  flrength  of  that  part, 
defined.  an(j  its  cded  is  the  ft  rain  on  the  adjoining  parts  ;  and  thus 

it  is  the  fame  force,  differently  viewed,  that  conflitutes  both 
the  drain  and  the  ftrength.  When  we  confider  it  in  the 
light  of  a  refiftance  to  fradnre,  we  call  it  Jlrength . 

We  call  every  thing  a  force  which  we  obferve  to  be  ever 
accompanied  by  a  change  of  motion  ;  or,  more  dridly 
fpeaking,  we  infer  the  prefence  and  agency  of  a  force  where¬ 
ver  we  obferve  the  date  of  things  in  refped  of  motion  dif¬ 
ferent  from  what  we  know  to  be  the  refult  of  the  adion  of 
all  the  forces  which  we  know  to  a 61  on  the  body.  Thus 
when  we  obferve  a  rope  prevent  a  body  from  falling,  we  in¬ 
fer  a  moving  force  inherent  in  the  rope  with  as  much  confL 
dence  as  when  we  obferve  it  drag  the  body  along  the  ground. 
The  immediate  adion  of  this  force  is  undoubtedly  exerted 
between  the  immediately  adjoining  parts  of  the  rope.  The 
immediate  effed  is  the  keeping  the  particles  of  the  rope  to¬ 
gether.  They  ought  to  feparate  by  any  external  force 
drawing  the  ends  of  the  rope  contrarywife ;  and  we  aferibe 

6  their  not  doing  fo  to  a  mechanical  force  really  oppofing  this 

Caufes  external  force.  When  defired  to  give  it  a  name,  we  name 

known  on-  jt  from  what  we  conceive  to  be  its  effed,  and  therefore  its 

thdrS-  charafteriftic,  and  we  call  it  cohesion.  This  k  merely  a 

name  for  the  fad  ;  but  it  is  the  fame  thing  in  all  our  deno¬ 
minations.  We  know  nothing  of  the  caiifes  but  in  the  ef- 
feds  ;  and  our  name  for  the  caufe  is  in  fad  the  name  of  the 
effect,  which  is  cohesion.  We  mean  nothing  elfe  by  gra¬ 
vitation  or  magnetifm.  What  do  we  mean  when  we  fay 
that  Newton  underftood  thoroughly  the  nature  of  gravita¬ 
tion,  of  the  force  of  gravitation ;  or  that  Franklin  underftood 
the  nature  of  the  eledric  force?  Nothing  but  this:  Newton 
confidered  with  patient  fagacity  the  general  fads  of  gravi¬ 
tation,  and  has  deferibed  and  claded  them  with  the  utmod 
precifion.  In  like  manner,  we  drill  under  ft  and  the  nature 
of  cohefion  when  we  have  difeovered  with  equal  generality 
the  laws  of  cohefion,  or  general  fads  which  are  obferved  in 
the  appearances,  and  when  we  have  deferibed  and  claded 
them  with  equal  accuracy. 

Let  us  therefore  attend  to  the  more  fimple  and  obvious 
phenomena  of  cohefion,  and  mark  with  care  every  circum- 
dauce  of  refemblance  by  which  they  may  be  claded.  Let 
us  receive  thele  as  the  laws  of  cohefion,  chara6leriftic  of  its 
fuppofed  caufe,  the  force  of  cohefion.  We  cannot  pretend 
toT enter  on  this  vad  refearch.  The  modificafioiis  are  in¬ 
numerable;  and  it  would  require  the  penetration  of  more 
than  Newton  to  deted  the  circumdance  of  fimilarity  amidd 
millions  of  diferiminating  circumdances.  Yet  this  is  the  on¬ 
ly  way  of  difeovering  which  are  the  primary  fads  charac- 
ter?dic  cf  the  force,  and  which  are  the  modifications.  The 
dudy  is  iittfnenfe,  but  is  by  no  means  defperate;  and  we  en¬ 
tertain  great  hopes  that  it  will  ere  long  be  fuccefsfully  pro- 
iecuted  :  but,  in  our  particular  predicament,  we  mud  con¬ 
tent  curfelves  with  feleding  fuch  general  laws  as  leem  to 
I'ive  us  the  mod  immediate  information  of  the  circumdances 
that  mud  be  attended  to  by  the  mechanician  in  his  condruc- 
t  ions,  that  he  may  unite  ftrength  with  finiplicity,  economy, 

7  and  energy. 

.All  bodies  j/?,Then,  it  is  a  matter  of  fad  that  all  bodies  are  in  a  cer- 
daffc.  ta{n  degree  oerfedly  eladic  ;  that  is,  when  their  form  or 
bulk  is  changed  by  certain  mdderate  compreffions  or  detrac¬ 
tions,  it  requires  the  continuance  of  the  changing  force  to 
continue  the  body  in  this  new  date  ;  and  when  the  force  is 
removed,  the  body  recovers  its  original  form.  We  limit  the 
adertion  to  certain  moderate  changes  :  For  indance,  take  a 
fead  wire  of  fjlh  cf  an  inch  in  diameter  and  ten  feet 
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long  ;  fix  one  end  firmly  to  the  ceiling,  and  let  the  wire  Strength^ 
hang  perpendicular;  affix  to  the  lower  end  an  index  like  the  Ma;eria 
hand  of  a  watch  ;  on  fome  dand  immediately  below  let  there  1 

be  a  cirele  divided  into  degrees,  with  its  centre  correfpond- 
ing  to  the  lower  point  of  the  wire  :  now  turn  this  index 
twice  round,  and  thus  twid  the  wire.  When  the  index  is 
let  go,  it  will  turn  backwards  again,  by  the  wire’s  unt will¬ 
ing  itfelf,  and  make  almoft  four  revolutions  before  it  dops  ; 
after  which  it  twills  and  untwids  many  times,  the  index  go¬ 
ing -backwards  "and  forwards  round  the  circle,  diminifhing 
however  its  arch  of  twid  each  time,  till  at  lad  it  fettles  pre- 
clfely  in  its  original  pofition.  This  may  be  repeated  for  ever. 

Now,  in  this  motion,  every  part  of  the  wire  partakes  equal¬ 
ly  of  the  twift.  The  particles  are  dretched,  require  force 
to  keep  them  in  their  date  of  extenfion,  and  recover  com¬ 
pletely  their  original  relative  pofitions.  T’hefe  are  all  the 
characters  of  what  the  mechanician  calls  perfect  eladicity. 

This  is  a  quality  quite  familiar  in  many  cafes  ;  as  in  glafs, 
tempered  fteel,  &c.  but  was  thought  incompetent  to  lead, 
which  is  generally  con  fide  red  as  having  little  or  no  eladicity. 

But  we  make  the  adertion  in  the  molt  general  terms,  with 
.the  limitation  to  moderate  derangement  of  form.  We  have 
made  the  fame  experiment  on  a  thread  of  pipe-clay,,  made 
by  forcing  foft  clay  through  the  fmalfhole  of  a  fyringe  by 
means  of  a  ferew  ;  and  we  found  it  more  eladic  than  the 
lead  wire  :  for  a  thread  of  of  an  inch  diameter  and  7 
feet  long  allowed  the  index  to  make  two  turns,  and  yet  com¬ 
pletely  recovered  its  firld  pofition. 

2 d/y,  But  if  we  turn  the  index  of  the  lead  wire  four  times 
round,  and  let  it  go  again,  it  untwids  again  in  the  fame 
manner,  but  it  makes  little  more  than  four  turns  back 
again  ;  and  after  many  ofcillations  it  finally  dops  in  a  pofi¬ 
tion  ahnoft  two  revolutions  removed  from  its  original  pofi¬ 
tion.  It  has  now  acquired  a  new  arrangement  of  paits,  and 
this  new  arrangement  is  permanent  like  the  former;  and,  8 
what  is  of  particular  moment,  it  is  perfedly  eladic.  This  What  is 
change  is  familiarly  known  by  the  denomination  of  a  set.  meant  l 
The  wire  is  laid  to  have  taken  a  set.  When  we  attend 
minutely  to  the  procedure  of  nature  in  this  phenomenon,  we 
find  that  the  particles  have  as  it  were  did  on  each  other, 
dill  cohering,  and  have  taken  a  new  pofition,  in  which  their 
conneding  forces  aie  in  equilibrio  :  and  in  this  change  of 
relative  fituation,  it  appears  that  the  conneding  forces  which 
maintained  the  particles  in  their  fird  fituations  were  not  in 
equilibrio  in  fome  pofition  intermediate  between  that  of  the 
fird  and  that  of  the  lad  form.  The  force  required  for 
changing  this  fird  form  augmented  with  the  change,  but 
only  to  a  certain  degree  ;  and  during  this  procefs  the  con¬ 
neding  forces  always  tended  to  the  recovery  of  this  fird 
form.  But  after  the  change  of  mutual  pofition  has  pafied 
a  certain  magnitude,  the  union  has  been  partly  dedroyed, 
and  the  panicles  have  been  brought  into  new  fituations  ; 
fuch,  that  the  forces  which  now  cormed  each  with  its 
neighbour  tend,  not  to  the  recovery  of  the  fird  arrange¬ 
ment,  but  to  pufh  them  farther  from  it,  into  a  new  fitua¬ 
tion,  to  which  they  now  verge,  and  require  force  to  prevent 
them  from  acquiring.  The  wire  is  now  in  fad  again  per- 
fedly  eladic  ;  that  is,  the  forces  which  now  conned  the 
particles  with  their  new  neighbours  augment  to  a  eertain 
degree  as  the  derangement  from  this  new  pofition  augments. 

This  is  not  reafoning  from  any  theory.  It  is  narrating 
fads,  on  which  a  theory  is  t--  be  founded.  What  we  have 
been  juft  now  faying  is  evidently  a  defeription  of  that  fen-  p 
fible  form  of  tangible  matter  which  we  call  dufli/ity.  It  has  Duftilf* 
every  gradation  of  variety,  from  the  foftnefs  of  butter  to  the 
firmnefs  of  gold.  All  thefe  bodies  have  fome  eladicity  ; 
but  we  fay  they  are  not'perfedly  eladic,  beeaufe  they  do 
not  completely  recover  their  original  form  when  it  ha3  been 

I  greatly 
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Obferved 
in  fall  ho- 


h||  Strength  uf greatly  deranged.  The  whole  gradation  may  be  molt  di- 
4  Materials  'ftin&ly  obferved  in  a  piece  of  glafs  or  hard  foaling- wax,  In 
tjie  ordinary  form  glafs  is  perhaps  the  mod  completely  elaf- 
tic  body  that  we  know,  and  may  be  bent  till  juft  ready  to 
fnap,  and  yet  completely  recovers  its  firft  form,  and  takes 
no  fet  whatever  5  but  when  heated  to  fnch  a  decree  as  juit 
to  be  vifible  in  the  dark,  it  lofes  its  brittlenefs,  and  becomes 
fo  tough  that  it  cannot  be  broken  by  any  blow. ;  but  it  is 
no  longer  elaftic,  takes  any  fet,  and  keeps  it.  When  more 
heated,  it  becomes  as  plailic  as  clay  :  but  in  this  date  is  re- 
J0  markably  dillinguilhed  from  clay  by  a  quality  which  we  may 
Vifciclity  call  viscidity,  which  is  fomething  like  elallicity,  of  which 
clay  and  other  bodies  purely  plaftic  exhibit  no  appearance. 
This  is  the  joint  operation  of  llrong  adhefion  and  foftnefs. 
When  a  rod  of  perfectly  foft  glafs  is  fuddenly  ftretched  a 
little,  it  does  not  at  once  take  the  fhape  which  it  acquires 
after  fome  little  time.  It  is  owing  to  this,  that  in  taking 
the  imprelfion  of  a  feal,  if  we  takeoff  the  feal  while  the  wax 
is  yet  very  hot,  the  fharpnefs  of  the  imprefficn  is  deftroyed 
immediately.  Each  pait  drawing  its  neighbour,  and  each 
'part  yielding,  the  prominent  parts  are  pulled  down  and 
blunted,  and  the  fharp  hollows  are  pulled  upwards  and  alfo 
blunted.  The  feal  mufi  be  kept  on  till  all  has  become  riot 
If  only  ft  iff  but  hard. 

This  vifciclity  is  to  be  obferved  in  all  plaftic  bodies  which 
are  homogeneous.  It  is  not  obferved  in  clay,  becaufe  it  is 
not  h°mogenemrs>  k11*  confifls  of  hard,  particles  of  the  ar- 
dics.  gillaceous  earth  flicking  together  by  their  attraction  for 
water.  Something  like  it  might  be  made  of  finely  pow¬ 
dered  glafs  and  a  clammy  fluid  fuch  as  turpentine.  Vifch 
dity  has  all  degrees  of  foftnefs  till  it  degenerates  to  ropy 
fluidity  like  that  of  olive  oil.  Perhaps  fomething  of  it  may 
be  found  even  in  the  mofl  perfeCl  fluid  that  we  are  acquaint¬ 
ed  with,  as  we  obferved  in  the  experiments  for  ascertaining 
fpecilic  gravity. 

There  is  in  a  late  volume  of  the  Philofophical  Tranfac- 
tions  a  narration  of  experiments,  by  which  it  appears  that 
the  thread  of  the  fpider  is  an  exception  to  our  firft  general 
Jaw,  and  that  it  is  perfeClly  duClile.  It  is  there  afferted, 
that  a  long  thread  of  goffamer,  furnifhed  with  an  index, 
takes  any  poiition  whatever  ;  and  that  though  the  index  be 
turned  round  any  number  of  times  (even  many  hundreds), 
it  has  no  tendency  to  recover  its  firft  form.  The  thread 
takes  completely  any  fet  whatever.  We  have  not  had  an 
opportunity  of  repeating  this  experiment,  but  we  have  db 
dinClly  obferved  a  phenomenon  totally  inconliftent  with  it. 
If  a  fibre  of  goffamer  about  an  inch  long  be  held  by  the 
end  horizontally,  it  bends  downward  in  a  curve  like  a  (len¬ 
der  flip  of  whalebone  or  a  hair.  If  totally  devoid  of  elafti- 
city,  and  perfedlly  indifferent  to  any  fet,  it  would  hang 
down  perpendicularly  without  any  curvature. 

When  ductility  and  elallicity  are  combined  in  different 
proportions,  an  immenfe  variety  of  feufible  modes  of  aggre¬ 
gation  may  be  produced.  Some  degree  of  both  are  pro¬ 
bably  to  be  obferved  in  all  bodies  of  complex  conftitution  ; 
that  is,  which  confifl  of  particles  made  up  of  many  different 
•kinds  of  atoms.  Such  a  conftitution  of  a  body  mull  afford 
many  fituations  permanent,  but  eaiily  deranged. 

In  all  thefe  changes  of  difpofition  which  take  place  among 
4:he  particles  of  a  dudtile  body,  the  particles  are  at  fuch 
dillance  that  they  flill  cohere.  The  body  may  be  ftretched 
a  little ;  and  on  removing  the  extending  force,  the  body 
(brinks  into  its  firlt  form.  It  alfo  refills  moderate  eom- 
preffions ;  and  when  the  compreffing  force  is  removed,  the 
body  fwells  out  again.  Now  the  corpufeular  Ja8  here  is, 
that  the  particles  are  adted  on  by  attractions  and  rep ul lions, 
which  balance  each  other  when  no  external  force  is  aCting 
on  the  body,  and  which  augment  as  the  particles  are  made, 
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by  any  external  caufo,  to  recede  from  this  fituation  of  mntu- Strrngth  r>£ 
al  inactivity  ;  for  fince  force  is  requifite  to'  produce  either  .Matcna  *♦ 
the  dilatation  or  the  comprtflioii,  and  to  maintain  it,  we  Tz*”* 
are  obliged,  by  the  conftitution  of  our  minds,  to  infer  that  Particles 
it  is  oppofod  by  a  force  accompanying  or  inherent  in  every  aded  on 
particle  of  dilatable  or  compreflihk  matter  :  and  as  this 
neceffity  of  employing  force  to  produce  a  change  indicates  repUg-lon^ 
the  agency  of  thefe  corpufeular  forces,  and  marks  their  kind, 
according  as  the  tendencies  of  the  particles  appear  to  be 
toward  each  other  in  dilatation,  or  from  each  other  in  com- 
predion  ;  fo  it  alfo  meafures  the  degrees  of  their  intercity. 

Should  it  require  three  times  the  force  to  produce  a  double 
compreflion,  wc  mud  reckon  the  mutual  repulfions  triple 
when  the  eomprefiiou  is  doubled  ;  and  fo  in  other  inftances. 

We  fee  from  all  this  that  the  phenomena  of  cohefion  indicate 
feme  relation  between  the  inteniity  of  the  force  of  cohefion 
and  the  dillance  between  the  centres  of  the  particles.  To  The  great 
dilcover  this  relation  is  the  great,  problem  in  corpufeular  problem  in 
mechanifm,  as  it  was  in  the  Newtonian  invtftigation  of  the  corP*‘fcu1ar 
force  of  gravitation.  Could  we  difeover  this  law  of  a£lionmec  am  m' 
between  the  corpufcles  with  the  fame  certainty  and  didindl- 
nefs,  we  might  with  equal  confidence  fay  what  will  be  the 
refult  of  any  pofition  which  we  give  to  the  particles  of 
bodies  ;  but  this  is  beyond  our  hopes.  The  law  of  gra¬ 
vitation  is  fo  fimple  that  the  difeovery  or  detection  of  It 
amid  the  variety  of  celellial  phenomena  required  but  one  Hep  ; 
and  in  its  o.wn  nature  its  poflible  combinations  (till  do  not 
greatly  exceed  the  powers  of  human  refearch.  One  is  al- 
moll  difpofed  to  fay  that  the  Supreme  Being  has  exhibited 
it  to  our  reafoning  powers  as  fufFicient  to  employ  with  fuc- 
cefs  our  utmod  efforts,  but  not  fo  abdrufe  as  to  difeourage 
us  from  the  noble  attempt.  It  feemg  to  be  otherwife  with 
refpedl  to  cohefion.  -Mathematics  informs  us,  that  if  it  de¬ 
viates  fenfibly  from  the  law  of  gravitation,  the  fimpled  com¬ 
binations  will  make  the  joint  action  of  feveral  particles  an  ai¬ 
med  impenetrable  myftery.  We  mud  therefore  content,  our- 
felves,  for  a  long  while  to  come,  with  a  careful  obfervation 
of  the  fimpled  cafes  that  we  can  propofe,  and  with  the  dif¬ 
eovery  of  fecondary  laws  of  a&ion,  in  which  many  parti¬ 
cles  combine  their  influence.  In  pufuance  of  this  plan,  we 
obferve, 

3  dly,  That  whatever  is  the  fituation  of  the  particles  of  a  Particles 
body  with  refpedl  to  each  other,  when  in  a  quiefeent  ftate,1^!^  in 
they  are  kept  in  thefe  fituations  by  the  balance  of  oppofite 
forces.  T  his  cannot  be  refufed,  nor  can  we  form  to  our-  i)a]anC(f 
felves  any  other  notion  of  the  date  of  the  particles  of  a  of  forces, 
body.  Whether  we  fnppofe  the  ultimate  particles  to  be  of 
certain  magnitudes  and  lhapes,  touching  each  other  in  fingle 
points  of  cohefion  ;  or  whether  we  (with  Bolcovich)  con- 
iider  them  as  at  a  diftance  from  each  other,  and  a&ing  on 
each  other  by  attractions  and  repulfions — we  mud  acknow¬ 
ledge,  in  the  fird  place,  that  the  centres  of  the  particles 
(by  whofe  mutual  didances  we  mud  edimate  the  dillance  of 
the  particles)  may  and  do  vary  their  didances  from  each 
other.  What  elfe  can  we  fay  when  we  obferve  a  body  in- 
creafe  in  length,  in  breadth,  and  in  thicknefs,  by  heating  it, 
or  when  we  fee  it  diminifh  in  all  thefe  dimenfions  by  an  ex¬ 
ternal  compreifion  ?  A  particle,  therefore,  fituated  in  the 
midll  of  many  others,  and  remaining  in  that  fituation,  mud 
he  conceived  as  maintained  in  it  by  the  mutual  balancing  of 
all  the  forces  which  conned:  it  with  its  neighbours.  It  isllluftra- 
like  a  ball  kept  in  its  place  by  the  oppofite  adlion  of  two  ti«n  of 
fprings.  This  illudration  merits  a  more  particular  applica-,hl^ ?ro" 
tion.  Suppofe  a  number  of  balls  ranged  on  the  table  in  theP 
angles  of  equilateral  triangles,  and  that  each  ball  is  connected 
with  the  fix  which  lie  around  it  by  means  of  an  elaftic 
wire  curled  like  a  cork-fcrew  ;  fuppofe  fuch  another  ftratum 
of  balls  above  this,  and  parallel  to  it,  and  fo  placed  that 
A  z  each 


S  T  R 


[  4  1 


S  T  R 


Strength  of  each  ball  of  the  upper  flratum  is  perpendicularly  over  the 
^Materials.  centre  0f  the  equilateral  triangle  below,  and  let  thefe  b* 
conned!ed  with  the  balls  of  the  under  ftratum  by  iimilar 
fpiral  wires.  Let  there  be  a  third  and  a  fourth,  and  any 
number  of  fiich  ftrata,  all  connected  in  the  fame  manner. 

It  is  plain  that  this  may  extend  to  any  fize  and  fill  any 
fpace.--  Now  let  this  affemblage  of  balls  be  firmly  contem¬ 
plated  by  the  imagination,  and  be  fuppofed  to  fhrink  con¬ 
tinually  in  all  its  demenfions,  till  the  balls,  and  their  diftances1' 
from  each  other,  and  the  conne&ing  wires,  all  va.nifh  from 
the  fight  as  diferete  individual  obje&s.  All  this  is  very  con¬ 
ceivable.  It  will  now  appear  like  a  folid  body,  having 
length,  breadth,  and  thickncfs  ;  it  may  be  comprefled,  and 
will  again  refume  its  dimenfioas ;  it  may  be  ftretched,  and 
will  again  fhrink  ;  it  will  move  away  when  ftruck  ;  in  fhort, 
it  will  not  differ  in  its  fenfible  appearance  from  a  folid  elaftic 
body.  Now  when  this  body  is  in  a  ft ate  of  compreffion, 
for  inftance,  it  is  evident  that  any  one  of  the  balls  is  at  reft,  in 
confequence  of  the  mutual  balancing  of  the  a&ions  of  all 
the  fpiral  wires  which  conned!  it  with  thofe  around  it.  It 
will  greatly  conduce  to  the  full  underftanding  of  all  that  fol¬ 
lows  to  recur  to  this  illuftration.  The  analogy  or  refem- 
blance  between  the  effects  of  this  conftitution  of  things  and 
the  effed!s  of  the  corpufcular  forces  is  very  great ;  and 
wherever  it  obtains,  we  may  fafely  draw  conclufions  from 
what  we  know  would  be  the  condition  of  the  balls  in  par- 
16  ticular  circumftances  to  what  will  be  the  condition  of  a  body 
By  exam-  0f  common  tangible  matter.  We  (hall  juft  give  one  in- 
flrudtive  example,  and  then  have  done  with  this  hypotheti¬ 
cal  body.  We  can  fuppofe  it  of  a  long  fhape,  refting  on  one 
point ;  we  can  fuppofe  two  weights  A,  B,  fufpended  at  the 
extremities,  and  the  whole  in  equilibrio.  We  commonly 
exprefs  this  ftate  of  tilings  by  faying  that  A  and  B  are  in 
equilibrio.  This  is  very  inaccurate.  A  is  in  fad!  in  equili¬ 
brio  with  the  united  a&ion  of  all  the  fprings  which  conned! 
the  ball  to  which  it  is  applied  with  the  adjoining  balls. 
Thefe  fprings  are  brought  into  a&ion,  and  each  is  in  equi¬ 
librio  with  the  joint  adtion  of  all  the  reft.  Thus  through 
the  whole  extent  of  the  hypothetical  body,  the  fprings  are 
brought  into  adtion  in  a  way  and  in  a  degree  which  ma¬ 
thematics  can  eafily  inveftigate.  We  need  not  do  this  :  it  is 
enough  for  our  purpofe  that  our  imagination  readily  dif- 
covers  that  fome  fprings  are  ftretched,  others  are  comprefled, 
and  that  a  preffure  is  excited  on  the  middle  point  of  fup- 
port,  and  the  fupport  exerts  a  readtion  which  precifely  ba¬ 
lances  it ;  and  the  other  weight  is,  in  like  manner,  in  im¬ 
mediate  equilibrio  with  the  equivalent  of  the  adtions  of  all 
the  fprings  which  conned!  the  laft  ball  with  its  neighbours. 
Now  take  the  analogical  or  tefembling  cafe,  an  oblong  piece 
of  folid  matter,  refting  on  a  fulcrum,  and  loaded  with  two 
weights  in  equilibrio.  For  the  adtious  of  the  conned!ing 
fprings  fubftitute  the  corpufcular  forces,  and  the  refult  will 
refeinble  that  of  the  hypothecs. 

Now  as  there  is  fometliiug  that  is  at  leaf!  analogous  to 
a  change  of  diftance  of  the  particles,  and  a  concomitant 
change  of  the  iuteniity  of  the  connecting  (forces,  we  may 
exprefs  this  in  the  fame  way  that  we  are  accuftomed  to  do 
plate  in  iimilar  cafes.  Let  A  and  B  (fig.  1.)  reprefent  the  cen- 
ecccrxxxiv.tres  of  two  particles  of  a  coherent  elaftic  body  in  their 
quiefeent  inadfive  ftate,  and  let  us  confider  only  the  mecha¬ 
nical  condition  of  B.  The  body  may  be  ftretched.  In  this 
cafe  the  diftance  A  B  of  the  particles  may  become  A  C.  In 
this  ftate  there  is  fomething  which  makes  it  neceffary  to 
employ  a  force  to  keep  the  particles  at  this  diftance.  C  has 
a  tendency  towards  A,  or  we  may  fay  that  A  attrad!s  C. 
We  may  reprefent  the  magnitude  of  this  tendency  of  C  to - 
wards  A,  or  this  attrad!ion  of  A,  by  aline  Cc  perpendicu¬ 
lar  to  AC*  Again,  the  body  may  be  comprefled,  and  the 


diftance  A  B  may  become  A  D.  Something  obliges  us  to  Strength 
employ  force  to  continue  this  compreflion  ;  and  I)  tends  ^Iatfcrit^ 
from  A,  or  A  appears  to  repel  D.  The  intenfuy  of  this 
tendency  or  repulfion  may  be  reprefented  by  another  per¬ 
pendicular  T>  d  ;  and,  to  reprefent  the  different  diredtions 
of  thefe  tendencies,  or  the  different  nature  of  thefe  actions,  r; 
we  may  fet  Di/on  the  oppofite  fide  of  A  B.  It  is  in  this  How  Boffl 
manner  that  the  Abbe  Boicovich  has  reprefented  the  ad!ions 
of  corpufcular  forces  in  his  celebrated  Theory  of  Natural  a6ti0n  <,f 
Fhilofophy.  Newton  had  faid,  that,  as  the  great  movements  c*rpufcu|] 
of  the  folar  fyftem  were  regulated  by  forces  operating  at  a  forces, 
diftance  and  varying  with  the  diftance,  fo  he  flrongly  fuf- 
ped!ed  ( va/de  fufpxcor )  that  all  the  phenomena  of  cohefion, 
with  all  its  modifications  in  the  different  fenfible  forms  ot 
aggregation,  and  in  the  phenomena  of  chemiftry  and  phyfi- 
ology,  refulted  from  the  fimilar  agency  of  forces  varying 
with  the  diftance  of  the  particles.  The  learned  Jefuit  pur- 
fued  this  thought  ;  and  has  fhown,  that  if  we  fuppofe  an 
ultimate  atom  of  matter  endowed  with  powers  of  attradtion 
and  repulfion,  varying,  both  in  kind  and  degree,  with  the 
diftance,  and  if  this  force  be  the  fame  in  every  atom,  it  may 
be  regulated  by  fucli  a  relation  to  the  diftance  from  the 
neighbouring  atom,  that  a  colled!ion  of  fuch  atoms  may 
have  all  the  fenfible  appearances  of  bodies  in  their  different 
forms  of  folids,  liquids,  and  vapours,  elaftic  or  unelaftic,  and 
endowed  with  all  the  properties  which  we  perceive,  by  whofe 
immediate  operation  the  phenomena  of  motion  by  impulfe, 
and  all  the  phenomena  of  chemiftry,  and  of  animal  and  ve¬ 
getable  economy,  may  be  produced.  He  (hows,  that  not- 
withftanding  a  perfed!  famenefs,  and  even  a  great  fimplicity 
in  this  atomical  conftitution,  there  will  refult  from  this  union 
all  that  unfpeakable  variety  of  form  and  property  which 
diverfify  and  embeUifh  the  face  of  nature.  We.  fhall  take 
another  opportunity  of  giving  fuch  an  account  of  this  cele¬ 
brated  work  as  it  deferves.  We  mention  it  only,  by  the 
by,  as  far  as  a  general  notion  of  it  will  be  of  fome  fervice 
on  the  prefent  occafion.  For  this  purpofe,  we  juft  obferve 
that  Bofcovich  conceives  a  particle  of  any  individual  fpecies 
of  matter  to  confift  of  an  unknown  number  of  particles  of 
fimpler  conftitution  ;  each  of  which  particles,  in  their  turn, 
is  compounded  of  particles  ftill  more  Amply  conftituted,  and 
fo  on  through  an  unknown  number  of  orders,  till  we  arrive 
at  the  fimpleft  poflible  conftitution  of  a  particle  of  tangible 
matter,  fufceptible  of  length,  breadth,  and  thick nefe,  and 
neceffarily  confifting  of  four  atoms  of  matter.  And  he 
.(hows  that  the  more  complex  we  fuppofe  the  conftitution  of 
a  particle,  the  more  mull  the  fenfible  qualities  of  the  aggre¬ 
gate  refemble  the  obferved  qualities  of  tangible  bodies.  In 
particular,  he  {hows  how  a  particle  may  be  fo  conftituted, 
that  although  it  ad!  on  one  other  particle  of  the  fame  kind 
through  a  confiderable  interval,  the  interpofition  of  a  third 
particle  of  the  fame  kind  may  render  it  totally,  or  almoil 
totally,  inadftive ;  and  therefore  an  affemblage  of  fuch  particles 
would  form  fuch  a  fluid  as  air.  All  thefe  curious  inferences 
are  made  with  uncontrovertible  evidence ;  and  the  greateft 
encouragement  is  thus  given  to  the  mathematical  pliilofo- 
pher  to  hope,  that  by  cautious  and  patient  proceeding  in 
this  way,  we  may  gradually  approach  to  a  knowledge  ot  the 
laws  of  cohefion,  that  will  not  fhun  a  comparifon  even  with 
the  Frtnclpta  of  Newton.  No  ftep  can  be  made  in  this 
inveftigation,.  But.  by  obferving  with  care,  and  generalizing 
with  judgment,  the  phenomena,  which  are  abundantly  niL- 
merous,  and  much  more  at  out  command  than  thofe  of 
the  great  and  fenfible  motions  of  bodies.  Following  this 
plan,  we  obferve,  I? . 

4 thly.  It  is  matter  of  fad!,  that  every  body  has  fome  degree 
of  comprefiibility  and  dilatability  ;  and  when  the  changes  ofpreflib 
dimenfion  arc.  fo  moderate  that  the  body  completely  recovers  and  di 

its  table. 
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g  Wgth  of  its  original  Hi  men  lion  3  on  the  ceffation  of  the  changing  force, 
Materials.  tfoe  extenfions  or  comprefiions  are  fenfibly  proportional  to 
i— — v~~'  the  extending  or  comprefiing  forces ;  and  therefore  the  con - 
19  f  netting  forces  ore  proportional  to  the  di/lances  of  the  particles 
meVdi*co  from  their  quiefcmt ,  neutral ,  or  inaBive  pofitions.  This  feems 
,  vcred  by  to  have  been  firft  viewed  as  a  law  of  nature  by  the  penetra* 

I  Dr  Hooke,  ^  eye  0f  £)r  Robert  Hooke,  one  of  the  moft  eminent  phi- 
lofophers  of  the  lad  century.  He  publifhed  3  cipher,  which 
he  faid  contained  the  theory  of  fpringinefs  and  of  the  mo¬ 
tions  of  bodies  by  the  adion  of  fprings.  It  was  this,  cc  it 
inosssttu  u. — When  explained  in  his  differtation, publifh¬ 
ed  fome  years  after,  it  was  ut  tenfiofic  vis.  This  is  precife- 
ly  the  proportion  juft  now  afferted  as  a  general  fad,  a  law 
of  nature.  This  differtation  is  full  of  curious  obfervations 
of  fads  in  fupport  of  his  affertion.  In  his  application  to 
the  motion  of  bodies  he  gives  his  noble  difeovery  of  the  ba- 
lance-fpring  of  a  watch,  which  is  founded  on  this  law.  The 
fpring,  as  it  is  more  and  more  coiled  up,  or  unwound,  by  the 
motion  of  the  balance,  ads  on  it  with  a  force  proportional 
to  the  diftance  of  the  balance  from  its  quiefeent  pofitiou. 
The  balance  therefore  is  aded  on  by  an  accelerating  force, 
which  varies  in  the  fame  manner  as  the  force  of  gravity  ad- 
ing  on  a  pendulum  Twinging  in  a  cycloid.  Its  vibrations 
therefore  mull  be  performed  in  equal  time,  whether  they  are 
wide  or  narrow.  In  the  fame  differtation  Hooke  mentions 
all  the  fads  which  John  Bernoulli  afterwards  adduced  in  fup¬ 
port  of  Leibnitz’s  whimfical  dodrine  of  the  force  of  bodies 
in  motion,  or  the  dodrine  of  the  vires  viva;  a  dodrine  which 
Hooke  might  juftly  have  claimed  as  his  own,  had  he  not  feen 
ao  its  futulity. 

And  con-  Experiments'  made  fince  the  time  of  Hooke  (how  that 
firmed  by  this  law  is  ftridly  tiue  in  the  extent  to  which  we  have  li¬ 
the  exps-  m{te(i  it,  viz.  in  all  the  changes  of  form  which  will  be  com- 
ethers5  tf  Pletely  undone  by  the  elafticity  of  the  body.  It  is  nearly 
true  to  a  much  greater  extent.  James  Bernoulli,  in  his  dif¬ 
fertation  on  the  elaffic  curve,  relates  fome  experiments  of  his 
own,  which  feem  to  deviate  confiderably  from  it ;  but  on 
clofe  examination  they  do' not.  The  fineft  experiments  are 
thofe  of  Coulomb,  publifhed  in  fome  late  volumes  of  the  me¬ 
moirs  of  the  Academy  of  Paris.  He  fufpended  balls  by  wires, 
and  obferved  their  ‘motions  of  ofcillation,  which  he  found 
accurately  correfponding  with  this  law. 

This  we  fhall  find  to  be  a  very  important  fad  in  the  doc¬ 
trine  of  the  ftrergth  of  bodies,,  and  we  defire  the  reader  to 
make  it  familiar  to  his  mind.  If  we  apply  to  this  our  man¬ 
ner  of  exprefiing  thefe  forces  by  perpendicular  ordinates  Cc, 
D^/(fig.  1.),  we  mull  take  other  lituations  E,  F,  of  the 
particle  B,  and  draw  E  e,  Y  f ;  and  we  muff  have  D  d :  Y.f 
~  BD  :  BF,  or  C  c  :  E  e  =  BC  BE.  In  fuch  a  fuppo- 
fition  F  d  B  c  e  muff  be  a  ftraight  line.  But  we  {hall  have 
abundant  evidence  by  and  by  that  this  cannot  be  ftridly  * 
true,  and  that  the  line  B  c  e  which  limits  the  ordinates  ex* 
prcffing  the  attradive  forces  becomes  concave  towards  the 
line  ABE,  and  that  the  part  B  df  is  convex  towards  it. 
All  that  can  be  fafely  concluded  from  the  experiments  hi¬ 
therto  made  is,  that  to  a  certain  extent  the  forces,  both  at* 
tractive  and  repulfive,  are  fenfibly  proportional  to  the  dilata- 
11  tions  and  comprefiions.  For, 

When  a  $thly,  It  is  univeifally  obferved,  that  when  the  dilatations 
body  is  have  proceeded  a  certain  length,  a  lefs  addition  of  force  is 
iTteif  a1*  ^u^ent  t0  increafc  the  dilatation  in  the.  fame  degree.  This 
final’ ad-  *s  ahvays  obferved  when  the  body  has  been  fo  far  ftretched 
dition  of  that  it  takes  a  fet,  and  does  not  completely  recover  its  form. 
Free  will  The  like  may  be  generally  obferved  in  comprefiions. .  Moft 
d-hutFn &  Per^ons  w*ll  recoiled,  that  in  violently  ftretching  an  elaffic 
f  '  ‘  cord,  it  becomes  fuddenly  weaker,  or  more  eafily  ftretched. 

But  thefe  phenomena  do  not  pofitively  prove  a  diminution 
of  the  corpufcular  force  ading  on,  one  particle.;  It  more 
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probably  arifes  from  the  difunion  of  fome  particles,  whole  Strength  c| 
adion  contributed  to  the  whole  or  fenfible  effed.  And  in  ,  at^rl  t 
comprefiions  we  may  fuppofe  fomething  of  the  fame  kind ; 
for  when  we  comprefs  a  body  in  one  diredion,  it  common¬ 
ly  bulges  out  in  another;  and  in  cafes  of  very  violent  adion- 
fome  particles  may  be  difunited,  whofe  tranfverfe  adion  had- 
formerly  balanced  part  of  the  comprefiing  force.  For  the 
reader  will  fee  on  refledion,  that  fince  the  comprefiion  in 
one  diredion  caufes  the  body  to  bulge  out  in  the  tranfverfe 
diredion  ;  and  fince  this  bulging  out  is  in  oppofition  to  the 
tranfverfe  forces  of  attradion,  it  muff  employ  fome  part  of 
the  comprefiing  force.  And  the  common  appearances  are 
in  perfed  uniformity  with  this  conception  of  things.  When 
we  prefs  a  bit  of  dryifh  clay,  it  fwells  out  and  cracks  tranf- 
verfely.  When  a  pillar  of  wood  is  overloaded,  it  fwells  out, 
and  fmall  crevices  appear  in  the  diredion  of  the  fibres.  After 
this  it  will  not  bear  half  of  the  load.  This  the  carpenters 
call  crippling  ;  and  a  knowledge  of  the  circumftances  which 
modify  it  is  of  great  importance,  and  enables  us  to  underftand 
fome  very  paradoxical  appearances,  as  will  be  fhown  by  and  by. 

This  partial  difuniting  of  particles  formerly  cohering  is, 
we  imagine,  the  chief  reafon  why  the  totality  of  the  forces 
which  really  oppofe  an  external  ftrain  does  not  increafe  in 
the  proportion  of  the  exteniions  and  comprefiions.  But  fuf- 
ficient  evidence  will  alfo  be  given  that  the  forces  which  would 
cpnned  one  particle  with,  one  other  particle  do  not  augment 
in  the  accurate  proportion  of  the  change  of  diftance ;  that 
in  exteniions  they  increafe  more  flowly,  and  in  comprefiions 
more  rapidly*  .  #  ,  w 

But  there  is  another  caufe  of  this  deviation  perhaps  equal- Du&ilitf/ 
ly  effedual  with  the  former.  Moft  bodies  manifeft  fome  de- another 
gree  of  dudility.  Now  what  is  this  ?  The  fad  is,  that  the 
parts  have  taken  a  new  arrangement,  in  which  they  again  1 
cohere.  Therefore,  in  the  pafiage  to  this  new  arrangement, 
the  fenfible  forces,  which  are  the  joint  refult  of  many  cor¬ 
pufcular  forces,  begin,  to  refped  this  new  arrangement  iri- 
ftead  of  the  former.  This  muff  change  the  fimple  law  of 
corpufcular  force,  charaderiftic  of  the  particular  fpecies  of 
matter  under  examination.  It  does  not  require  much. reflec¬ 
tion  to  convince  us  that  the  poflible  arrangements  which  the 
particles  of  a  body  may  acquire,  without  appearing  to  change 
their  nature,  muft  be  more  numerous  according  as  the  par¬ 
ticles  are  of  a  more  complex  conflitution  ;  and  it  is  reafon- 
able  to  fuppofe  that  the  conflitution  even  of  the  moft  fimple 
kind  off  matter  that  we  are  acquainted  with  is  exceedingly 
complex.  Our  microfcopes  fhow  us  animals  fo  minute,  that 
a  heap  of  them  muff  appear  to  the  naked  eye  an  uniform 
mafs  with  a  grain  finer  than  that  of  the  fineft  marble  or  ra^ 
zor  hone ;  and  yet  each  of  thefe  has  not  only  limbs*  but  bones, 
mufcular  fibres,  blood-veffels,  fibres,  and  a  blood  confifting, 
in  all  probability,  of  globules  organifed  and  complex  like 
our  own.  The  imagination  is  here  loft  in  wonder;  and  no¬ 
thing  is  left  us  but  to  adore  inconceivable  art  and  wifdom, 
and  to  exult  in  the  thought  that  we  are  the  only  fpedators 
of  this  beautiful  feene  who  can  derive  pleafure  from  the  view* 

What  is  trodden  under  foot  with  indifference,  even  by  the 
halffreafoning  elephant,  may  be  made  by  us  the  fource  of 
the  pureft  and  moft  unmixed  pleafure.  But  let  us  proceed 
to  obferve, 

6thly,  That  the  forces  which  conned  the  particles  of  tan*The  f*rcM 
gible  bodies  change  by  a  change  of  diftance,  not  only  in  de-whichcon- 
gree,‘b'ut  alfo  in  kind.,  The  particle  B  (fig.  1.)  is  attradedneA  the 
by  A  when  in  the  fituation  C  or  E.  It  is  repelled  by  it  when  particles  of 
at  D  or  E.  It  is  not  affeded  by  it  when  in  the  fituation  B.  Tlie^J^^  e 
reader  is  requefled  carefully  to  remark,  that  this  is  not  an  infe-  change  by 
rencefoundedon  the  authority  of  our  mathematical  figure.  The  a  change 
figure  is  anexprefilon  (to  afiift  the  imagination)  of  fads  in  na-  of  diftance* 
ture.  It  requires  no  force  to  keep  the  particles  of  a  body  in 
2.  #  ~  their 
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^VHtedal  a  ^  ^  e  Q^iefcent  fituations:  but  if  they  are  feparated  by  ftretch- 
ing  the  body,  they  endeavour  (pardon  the  figurative  expref- 
fion)  to  come  together  again.  If  they  are  brought  nearer 
by  comprefiion,  they  endeavour  to  recede.  This  endeavour  is 
manifeited  by  the  necefilty  of  employing  force  to  maintain 
the  extenfion  or  condensation  ;  and  we  reprefent  this  by  the 
different  pofition  of  our  lines.  But  this  is  not  all :  the  par¬ 
ticle  B,  which  is  repelled  by  A  when  in  the  Situation  F  or 
D,  is  neutral  when  at  B,  and  is  attra&ed  when  at  C  or  E, 
inay  be  placed  at  fuch  a  diftance  A  G  from  A  greater  than 
AB  that  it  fhall  be  again  repelled,  or  at  fuch  a  diftance  AH 
that  it  fbali  again  be  attra&ed ;  and  thefe  alterations  may  be 
repeated  again  and  again.  This  is  curious  and  important, 
and  requires  Something  more  than  a  bare  affertion  for  its 
proof. 

In  the  article  Optics  we  mentioned  the  moil  curious  and 
valuable  oblervations  of  Sir  Ifaac  Newton,  by  which  it  ap- 
and^eppl-  Peat[s  ^at  *s  t^1113  a^ternately  attra&ed  and  repelled  by 
led.  Bodies.  The  rings  of  colour  which  appear  between  the  ob- 
jedl  glafies  of  long  telefcopes  fhowed,  that  in  the  Small  inter¬ 
val  of  To'coth  of  an  inch,  there  ate  at  leaft  an  hundred  fncli 
changes  obfervable,  and  that  it  is  highly  probable  that  thefe 
alternations  extend  to  a  much  greater  difiance.  At  one  of 
thefe  di dances  the  light  a&ually  converges  towards  the  So¬ 
lid  matter  of  the  glafs,  which  wc  exprefs  fhortly,  by  faying 
that  it  is  attracted  by  it,  and  that  at  the  next  difiance  it  de¬ 
clines  from  the  glafs,  or  is  repelled  by  it.  TKc  fame  thing 
is  more  fimply  inferred  from  the  phenomena  of  light  pafiing 
by  the  edges  of  knives  and  other  opaque  bodies.  We  refer 
the  reader  to  the  experiments  themfelves,  the  detail  being 
too  long  for  this  place;  and  we  requefi  the  reader  to  confi- 
der  them  minutely  and  attentively,  and  to  form  diltindl  no¬ 
tions  of  the  inferences  drawn  from  them.  And  we  defire  it 
to  be  remarked,  that  although  Sir  Ifaac,  in  his  difeufiion, 
always  confiders  light  as  a  fet  of  corpufcles  moving  in  free 
Space,  and  obeying  the  actions  of  external  forces  like  any 
other  matter,  the  particular  conclufion  in  which  we  are  juft 
now  interefted  does  not  at  all  depend  on  this  notion  of  the 
nature  of  light.  Should  we,  with  Des  Cartes  or  Huy¬ 
gens,  fuppole  light  to  be  the  undulation  of  an  elaftic  me¬ 
dium,  the  conclufion  will  be  the  fame.  The  undulations 
at  certain  diftances  are  difturbed  by  forces  directed  towards 
the  body,  and  at  a  greater  difiance,  the  difturbing  forces 
^  tend  from  the  body. 

The  fame  But  the  fame  alternations  of  attraftion  and  repulfion  may 
ahernacionsbe  obferved  between  the  particles  of  common  matter.  If 

^ionand "  we  ta^C  a  P*ece  vei7  ^at  an^  we^  P°h’fhed  glafs,  fuch  as 
repulfion  are  made  fQr  the  horizon  glafies  of  a  good  Hadley’s  qua- 
nbfervable  drant,  and  if  we  wrap  round  it  a  fibre  of  filk  as  it  comes 
in  the  par-  from  the  cocoon,  taking  care  that  the  fibre  nowhere  crofs 
another,  and  thentprefs  this  pretty  hard  on  fuch  another 
piece  of  glafs,  it  will  lift  it  up  and  keep  it  fufpended.  The 
particles  therefore  of  the  one  do  moll  certainly  attract  tliofe 
of  the  other,  and  this  at  a  diftance  equal  to  the  thicknefs  of 
the  filk  fibre.  This  is  neatly  the  limit ;  and  it  fometimes  re¬ 
quires  a  confiderable  preffure  to  produce  the  effe&.  The 
preffure  is  efFe&ual  only  by  comprefiing  the  filk  fibre,  and 
thus  diminifhing  the  difiance  between  the  glafs  plates.  This 
adhefion  cannot  be  attributed  to  the  preffure  of  the  atmo- 
fphere,  becaufe  there  is  nothing  to  hinder  the  air  from  infi- 
riiuatir.g  itfelf  between  the  plates,  fince  they  are  feparated 
by  the  filk.  Befides,  the  experiment  fucceeds  equally  well 
tinder  the  receiver  of  an  air-pump.  This  moft  valuable  ex¬ 
periment  was  firft  made  by  Huygens,  who  reported  it  to 
the  Royal  Society.  It  is  narrated  in  the  Philolophical 
Tranfa&ions,  n°  86. 

Here  then  is  an  attra&ion  a&ing,  like  gravity,  at  a  di¬ 
stance.  But  take  way  the  filk  fibre,  and  try  to  make  tlie 
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glafies  touch  each  other,  and  we  fhall  find  a  very  great  force  Str*ngtHf 
neceflary.  By  Newton’s  experiments  it  appears,  that  unlefs 
the  prifmatic  colours  begin  to  appear  between  the  glafies, 
they  arc  at  leaft  -g-^th  of  an  inch  afnnder  or  more.  Now  we 
know  that  a  very  confiderable  force  13  neceflary  for  produ- 
cing  thefe  colours,  and  that  the  more  we  prefe  the  glafies 
together  the  more  rings  of  colours  appear.  It  alfo  appears 
from  Newton’s  meafures,  that  the  difference  of  diftance  be¬ 
tween  the  glafies  where  each  of  thefe  colours  appear  is  about 
the  89,000th  part  of  an  inch.  We  know  farther,  that  when 
we  have  produced  the  laft  appearance  of  a  greafy  or  pearly 
colour,  and  then  augment  the  preffure,  making  it  about  a  thou- 
fand  pounds  on  the  fquare  inch,  all  colours  vanifii,  and  the 
two  pieces  of  glafs  feem  to  make  one  tranfparent  undiftin- 
guifhable  mafs.  They  appear  now  to  have  no  air  between 
them,  or  to  be  in  mathematical  contact.  But  another  fadfc 
fhows  this  conclufion  to  be  premature.  The  fame  circles 
of  colours  appear  in  the  top  of  a  foap  bubble  ;  and  as  it 
grows  thinner  at  top,  there  appears  an  unrefle&ing  fpot 
in  the  middle.  We  have  the  greateft  probability  therefore 
that  the  perfect  tranfparency  in  tlie  middle  of  the  two  glafies 
does  not  arife  from  their  being  in  contact,  but  becaufe  the 
thicknefs  of  air  between  them  is  too  fmall  in  that  place  for  the 
refieftion  of  light.  Nay,  Newton  expriffsly  found  no  reflec¬ 
tion  where  the  thicknefs  was  yths  or  more  of  the  -5-5-^ ^oth 
part  of  an  inch. 

All  this  while  the  glafies  are  ftrongly  repelling  each  other* 
for  great  preffure  is  neceflary  for  continuing  the  appearance 
of  thofe  colours,  and  they  vanith  in  fuccefion  as  the  preffure 
is  diminifhed.  This  vanifhing  of  the  colours  is  a  proof 
that  the  glafies  are  moving  off  from  each  other,  or  repel¬ 
ling  each  others  But  we  can  put  an  end  to  this  repulfion  by 
very  ftrong  preffure,  and  at  tlie  fame  time  Aiding  the  glafies 
on  each  other.  We  do  not  pretend  to  account  for  this  ef¬ 
fect  of  the  Aiding  morion  ;  but  the  fa&  is,  that  by  fo  doing, 
the  glafies  will  cohere  with  very  great  force,  fo  that  we 
fhall  break  them  by  any  attempt  to  pull  them  afunder. 

It  commonly  happens  (at  leaft  it  did  fo  with  us),  that  in  this 
Aiding  comprefiion  of  two  fmooth  flat  plates  of  glafs  they 
fcratch  and  mutually  deftroy  each  other’s  furface.  It  is 
alfo  wotth'  remarking,  that  different  kinds  of  glafs  exhibit 
different  properties  in  this  refpedt.  Flint  glafs  will  attraft 
even  though  a  filk  fibre  lies  double  between  them,  and  they 
much  more  readily  cohere  by  this  Aiding  preffure. 

Here  then  are  two  dilbnees  at  which  the  plates  of  glafs 
attract  each  other  ;  namely,  when  the  filk  fibre  is  interpofed, 
and  when  they  arc  forced  together  with  this  Aiding  motion. 

And  in  any  intermediate  fituation  they  repel  each  other. 

We  fee.  the  fame  thing  in  other  folid  bodies.  Two  pieces  Lead  ari 
of  lead  made  perfe&ly  clean,  may  be  made  to  cohere  by iron- 
grinding  them  together  in  the  fame  manner.  It  is  in  this 
way  that  pretty  ornaments  of  filver  are  united  to  iron. 

The  piece  is  feraped  clean,  and  a  fmall  bit  of  filver  like  a 
fifii  fcale  is  laid  on.  The  die  which  is  to  ftrike  it  into  a 
flower  or  other  ornament  is  then  fet  on  it,  and  we  give  it  a 
fmart  blow,  which  forces  the  metals  into  contact  as  firm  as 
if  they  were  folaered  together.  It  fometime3  happens  that 
the  die  adheres  to  the  coin  fo  that  they  cannot  be  fepara¬ 
ted  :  and  it  is  found  that  this  frequently  happens,  when 
the  engraving  is  fuch,  that  the  raifed  figure  is  not  complete- 
ly  furronnded  with  a  fmootli  flat  ground.  The  probable  Probabl| 
caufe  of  this  is  curious.  When  the  coin  has  a  flat  fui  face  cau**e 
all  around,  this  is  produced  by  the  moft  prominent  part  of^ie^lhii 
the  die.  This  applies  to  the  inetal,  and  completely  confines  to  the  cc  • 
the  air  which  filled  the  hollow  of  the  die.  As  the  preffure 
goes  on,  the  metal  is  fqueezed  up  into  the  hollow  of  the 
die  ;  but  there  isjlill  air  compreffed  between  them,  which 
cannot  efcape  by  any  paffage.  It  is  therefore  prodigioufly 
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cf  condcnfed,  and  exerts  an  elafticity  proportioned  to  the 
^Materials  conc}enfation.  This  ferves  to  feparate  the  diet  from  the 
V,-"-v-n-r  J  meta^  wjien  the  ftroke  is  over.  The  hollow  part  of  the 
die  has  not  touched  the  metal  all  the  while,  and  we  may 
fay  that  the  impreffion  was  made  by  air.  If  this  air 
efcape  by  any  engraving  reaching  through  the  border,  they 
cohere  infeparably. 

We  have  admitted  that  the  glafs  plates  are  in  contadf 
when  they  cohere  thus  firmly.  But  we  are  not  certain  of 
this:  for  if  we  take  thefe  cohering  glafles,  and  touch 
them  with  water,  it  quickly  infinuates  itfelf  between  them. 
Yet  they  dill  cohere,  but  can  now  be  pretty  eafily  fepa- 
rated. 

It  is  owing  to  this  repulfion,  exerted  through  its  Droper 
fphere,  that  certain  powders  fwim  on  the  furface  of  water, 
dfe^Twim-* and  are  wette^  with  great  difficulty.  Certain  infects  can 
imin?  in  a  run  about  on  the  furface  of  water.  They  have  brufhy  feet, 
Jihiid  fpe-  which  occupy  a  confiderable  furface  ;  and  if  their  Heps  are 
jcfically  viewed  wfith  a  magnifying  glafs,  the  furface  of  the  water 
| than  them  *s  ^een  deprefled  around,  refembling  the  footfteps  of  a 
feives.  man  walking  on  feather-beds.  This  is  owing  to  a  repul¬ 
fion  between  the  brulh  and  the  water.  A  common  fly 
cannot  walk  in  this  manner  on  water.  Its  feet  are  wetted, 
becaufe  they  attradl  the  water  inftead  of  repelling  it.  A 
ffeel  needle,  wiped  very  clean,  will  lie  on  the  furface  of  wa¬ 
ter,  making  an  impreffion  as  a  great  bar  would  make  on  a 
featherbed  ;  and  its  weight  is  lefs  than  that  of  the  difplaced 
water.  A  dew  drop  lies  on  the  leaves  of  plants  without 
touching  them  mathematically,  as  is  plain  from  the  extreme 
brilliancy  of  the  refiedion  at  the  pofterior  furface  ;  nay, 
it  may  be  fometimes  obferved  that  the  drops  of  rain  lie  on 
the  furface  of  water,  and  roll  about  on  it  like  balls  on  a 
table.  Yet  all  thefe  fuhilances  can  be  wetted  ;  that  is,  wa¬ 
ter  can  be  applied  to  them  at  fuch  diitances  that  they  at¬ 
tract  it. 

What  we  faid  a  little  ago  of  water  infinuating  itfelf  be¬ 
tween  the  glafs  plates  without  altogether  deftroying  their 
cohefion,  fhovvs  that  this  cohefion  is  not  the  fame  that  obtains 
between  the  particles  of  one  of  the  plates ;  that  is,  the 
two  plates  are  not  in  the  date  of  one  continued  mafs.  It 
is  highly  probable,  therefore,  that  between  thefe  two  dates 
there  is  an  intermediate  date  of  repulfion,  nay,  perhaps  many 
fuch,  alternated  with  attractive  dates. 

A  piece  of  ice  is  eladic,  for  it  rebounds  and  it  rings. 
Its  particles,  therefore,  when  comprefled,  refile  ;  and  when 
dretched,  contract  again.  The  particles  are  therefore  in  the 
date  reprefented  by  B  in  figure  i.  a&ed  on  by  repulfive 
foices,  it  brought  nearer ;  and  by  attractive  forces,  if  drawn 
further  afunder.  Ice  expands,  like  all  other  bodies,  by  heat. 

It  abforbs  a  vad  quantity  of  fire  ;  which,  by  combining  its 
attractions  and  repulfions  with  thofe  of  the  particles  office, 
changes  completely  the  law  o!  aCHon,  without  making  any 
fenfible  change  in  the  didance  of  the  particles,  and  the  ice 
becomes  water.  In  this  new  date  the  particles  are  again  in 
limits  between  attractive  and  repulfive  forces  ;  for  water  has 
been  fliown,  by  the  experiments  Canton  and  Zimmerman, 
to  be  elaflic  or  compreffible.  It  again  expands  by  heat.  It 
again  abforbs  a  prodigious  quantity  of  heat,  and  becomes 
elailic  vapour ;  its  particles  repelling  each  other  at  all  di- 
iiances  yet  obferved.  The  didance  between  the  particles 
°f  one  plate  of  glafs  and  thofe  of  another  which  lies  on  it, 
and  is  carried  by  it,  is  a  diftance  of  repulfion  ;  for  the  force 
which fupports  the  upper  piece  lVaCting  in  oppofition  to  its 
weight.  Ibis  didance  is  iefs  than  that  at  which  it  would 
jujptnd  it  below  it  with  a  filk  fibre  interpofed  ;  for  no  prif- 
rnatm  colours  appear  between  them  when  the  fiik  fibre  is 
interpofed  But  the  diftance  at  which  glafs  attraCis  water 
is  much  Ids  than  this,  for  no  colours  appear  when  glafs  is 
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wetted  with  w*ter.  This  didance  is  Iefs,  and  not  greater,  Strength  of 
than  the  other ;  for  when  the  glades  have  water  interpofed  Materials* 
between  them  indead  of  air,  it  is  found,  that  when  any  par- 
ticular  colour  appears,  the  thicknefs  of  the  plate  of  water  is 
to  that  of  the  plate  of  air  which  would  pioduce  the  fame 
colour  nearly  as  3  to  4,  Now,  if  a  piece  of  glafs  be  wet¬ 
ted,  and  exhibit  no  colour,  and  another  piece  of  glafs  be  fim- 
ply  laid  on  it,  no  colour  will  appear  ;  but  if  they  are  ftrong- 
ly  prefied,  the  colours  appear  in  the  fame  manner  as  if  the 
glades  had  a:r  between.  Alfo,  when  glafs  is  limply  wetted, 
and  the  film  of  water  is  alfowed  to  evaporate,  when  it  is 
thus  reduced  to  a  proper  thinnefs,  the  colours  fhow  tliem- 
felves  in  great  beauty. 

Thefe  are  a  few  of  many  thoufand  faCts,  by  which  it  is  Particles 
unquedionably  proved  that  the  particles  of  tangible  matter  of  matter 
are  connected  by  forces  a  (ding  at  a  didance,  varying  with  conne<fted 
the  didance,  and  alternately  attractive  and  repulfive.  If ^^rces 
we  re  prefect  thefe  forces  as  we  have  already  done  in  fig.  I.didanc^  ^ 
by  the  ordinates  Cf,  D  d,  E  e,  F  /,  &c.  of  a  curve,  it  is 
evident  that  this  curve  mud  crofs  the  axis  at  all  thofe  di¬ 
dances  where  the  forces  change  from  attractive  to  repuU 
five,  and  the  curve  mud  have  branches  alternately  above 
and  below  the  axis. 

All  thefe  alternations  of  attra&ion  and  repulfion  take 
place  at  fmall  and  infenfible  didances.  At  all  fenfible  didan¬ 
ces  the  particles  are  influenced  by  the  attraction  of  gravita¬ 
tion  ;  and  therefore  this  part  of  the  curve  mu  ft  be  a  hyper¬ 
bola  whofe  equation  is  y  =  What  is  the  form  of 

the  curve  correfponding  to  the  fmalled  didance  of  the  par¬ 
ticles  ?  that  is,  what  is  the  mutual  aCtion  between  the  par¬ 
ticles  juft  before  their  coming  into  abfolute  contaCf  ?  Ana¬ 
logy  fhould  lead  us  to  fuppofe  it  to  be  repulfion  :  for  foli- 
dity  is  the  lad  and  fimpleft  form  of  bodies  with  which  we 
are  acquainted. — Fluids  are  more  compounded,  containing 
fire  as  an  eflential  ingredient.  We  ffiould  conclude  that 
this  ultimate  repulfion  is  infuperable,  for  the  hardeft  bodies 
are  the  moft  eladic.  We  are  fully  entitled  to  fay,  that  this 
repelling  force  exceeds  all  that  we  have  ever  yet  applied 
to  overcome  it  ;  nay,  there  are  good  reafons  for  laying 
that  this  ultimate  repulfion,  by  which  the  particles  are  kept 
from  mathematical  contaCt,  is  really  infuperable  in  its  own 
nature,  and  that  it  is  impoffible  to  produce  mathematical 
contaCt. 

We  fhall  juft  mention  one  of  thefe,  which  we  confider  Mathema^ 
as  unanfwerable.  Suppofe  two  atoms,  or  ultimate  particles  heal  con- 
of  matter  A  and  B.  Let  A  be  at  reft,  and  B  move  up  to^  iinP0^ 
it  with  the  velocity  2;  and  let  us  fuppofe  that  it  cemes  into 
mathematical  contaCI,  and  impels  it  (according  to  the  com¬ 
mon  acceptation  of  the  word).  Both  move  with  the  velo¬ 
city  1.  This  is  granted  by  all  to  be  the  final  refult  of  the' 
collifion.  Now  the  inftant  of  time  in  which  this  commu¬ 
nication  happen?  is  ho  part  either  of  the  duration  of  the 
folitary  motion  of  A,  nor  of  the  joint  motion  of  A  and  B  : 

It  is  the  feparation  or  boundary  between  them.  It  is  at 
once  the  end  of  the  firft,  and  the  beginning  of  the  fecond, 
belonging  equally  to  both.  A  was  moving  with  the 
velocity  2.  The  diftinguiftiing  circumftance  therefore  of 
its  mechanical  date  is,  that  it  has  a  determination  (however 
incomprehenfible)  by  wdiich  it  would  move  for  ever  with 
the  velocity  2,  if  nothing  changed  it.  This  it  lias  during 
the  wdtole  of  its  folitary  motion,  and  therefore  in  the  laffi 
inftant  of  this  motion.  In  like  manner,  during  the  whole 
of  the  joint  motion,  and  therefore  in  the  firft  inftant  of  this* 
motion,  the  atom  A  has  a  determination  by  which  it  w'ould; 
move  for  ever  with  the  velocity  1.  In  one  and  the  fame 
inftant,  therefore,  the  atom  A  lias  two  incompatible  deter¬ 
minations-  Whatever  notion  wp  pan  form  of  tf»ic  ffutp* 


Whatever  notion  we. can  form  of  this  date*. 

which* 
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Strength  of  which  we  call  velocity,  &5  a  diftinftion  0/  condition,  the 

.  ■  mm.  •  r  .  .  -  .  *  ...  ...  /n  n.  ^  MRCurrl  it-v  HP* 


Materiel  1.  fame  {mpoffibility  of  conception  or  the  fame  abfurdity  oc 

'w~v - '  cur3t  Nor  can  it  be  avoided  in  any  other  way  than  by 

faying,  that  this  change  of  A's  motion  is  brought  about 
by  infenfible  gradations;  that  is,  that  A  and  B  influence 
•each  other  precifely  as  they  would  do  if  a  (lender  fp ring 
were  interpofed.  The  reader  is  defired  to  look  at  what  we 
-  have  faidin  the  article  Physics,  §  82. 

The  two  magnets  there  fpoken  of  are  good  reprelen- 
tatives  of  two  atoms  endowed  with  mutual  powers  of  re- 
pulfion  ;  and  the  communication  of  motion  is  accomplilhed 
in  both  cafes  in  precifely  the  fame  manner. 

If,  therefore,  we  (hall  ever  be  fo  fortunate  a3  to  difeover 
the  law  of  variation  of  that  force  which  connefts  one  atom 
of  matter  with  another  atom,  and  which  is  therefore  charac- 
teriftic  of  matter,  and  the  ultimate  fource  of  all  its  ienfible 
qualities,  the  curve  whofe  ordinates  reprefent  the  kind  and 
the  in  tend  ty  of  this  atomical  force  will  be  fometlimg  like 
that  (k  etched  in  fig.  2.  The  firft  branch  a  n  B  will  have 
AK  (perpendicular  to  the  axis  AH)  for  its  affymptote, 
and  the  laft  branch  Imo  will  be  to  all  fenfe  a  hyperbola, 
having  AO  for  its  asymptote  ;  and  the  ordinates  /  L,  m  M, 

Sec.  will  be  proportional  to  *^£1,  AM1’  &C*  exPreUm& 

the  univerfal  gravitation  of  matter.  It  will  have  many 
branches  B*C,DJE,  F/G,  &c.  expreffing  attritions, 
and  alternate  repulfive  branches  CfD,  E  £  . C* 

All  thefe  will  be  contained  within  a  diftance  A  xl,  which 
does  not  exceed  a  very  minute  fraftion  of  an  inch. 

The  Cm-  The  fimpleft  particle  which  can  be  a  conftituent  ot 
pie  ft  ex-  a  body  having  length,  breadth,  and  thicknefs,  mult  conlitt 

tende  i  par.  of  four  puch  atoms,  all  of  which  combine  their  influence  on 
fifts£of°fo'ur  each  atom  of  another  fuch  particle  It  is  evident  that 
atom*  the  curve  which  expreffes  the  forces  that  connect  two  fuch 
particles  muft  be  totally  different  from  this  original  curve, 
this  hylarchic  principle.  Suppofing  the  laft  known,  our 
mathematical  knowledge  is  quite  able  to  difeover  the  firtt; 
but  when  we  proceed  to  compofe  a  body  of  particles,  each 
of  which  confifts  of  four  fuch  particles,  we  may  venture  to 
fay,  that  the  compound  force  which  connefts  thern  is  ah 
moll  beyond  our  fearch,  and  that  the  difeovery  of  the  pri¬ 
mary  force  from  an  accurate  knowledge  of  the  corpufcular 
forces  of  this  particular  matter  is  abfolutely  out  of  our 
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nothing  will  be  got  by  a  hafty  look  at  ft.  The  reader  will  Srenethv 
be  particularly  pleated  with  the  facility  and  evidence  with  /  at*nn, 
which  the  ingenious  author  has  deduced  all  the  ordinary 
principles  of  mechanics,  and  with  the  explanation  which  he 
has  given  of  fluidity,  and  his  deduction  fro  in  thence  of 
the  laws  of  hydrollatics.  No  part  of  the  treatife  is  more 
valuable  than  the  doftrine  of  the  propagation  of  preffurc 
through  folid  bodies.  This,  however,  is  but  juft  touched 
on  in  the  courfe  of  the  inveftigation  of  the  principles  of 
mechanics.  We  fhall  borrow  as  much  as  will  fuffice  for 
our  prefent  inquiry  into  the  ftrength  of  materials  ;  and  we 
truft  that  our  readers  are„  not  difpleafed  with  this  general 
(ketch  of  the  doftrine  (if  it  may  be  fo  called)  of  the  co-  31 
hefion  of  bodies.  It  19  curious  and  important  in  itfelf,  The  doc 
and  is  the  foundation  of  all  the  knowledge  we  can  acquire  1 

of  the  prefent  article.  We  are  forry  to  fay  that  it  is  asa  newf[, 
yet  a  new  fubjeft  of  ftudy  ;  but  it  is  a  very  promifing  one,je&. 
and  we  by  no  means  defpair  of  feeing  the  whole  of  chemi- 
ilry  brought  by  its  means  within  the  pale  of  mechanical 
fcience.  The  great  and  diftingufthing  agent  in  chemiftry 
is  heat,  or  fire  the  caufe  of  heat  ;  and  one  of  its  moil  An¬ 
gular  effects  is  the  converfion  of  bodies  into  elaftic  vapour. 

We  have  the  cleared  evidence  that  this  is  brought  about 
by  mechanical  forces  :  for  it  can  be  oppofed  or  prevented 
by  external  preflure,  a  very  familiar  mechanical  force.  We 
may  perhaps  find  another  mechanical  force  which  will  pre¬ 
vent  fufion. 


Having  now  made  our  readers  familiar  with  the  mode 
of  action  in  which  cohefion  operates  in  giving  ftrength  to 
folid  bodies,  we  proceed  to  confider  the  drains  to  which 
this  ftrength  is  oppofed. 

A  piece  of  folid  matter  13  expofed  to  four  kinds  of 
ftrain,  pretty  different  in  the  manner  of  their  operation.  33 

1.  It  may  be  torn  afnnder,  as  in  the  cafe  of  ropes,  ftretch-  Strains]  1 

ers,  king- polls,  tye-beams,  &c.  ftr^n^t 

2.  It  may  be  crufhed,  as  in  the  cafe  of  pillars,  pods,  and^^, 
trufs-beams. 

3.  It  may  be  broken  acrofs,  as  happens  to  a  joift  or  lever 
of  any  kind. 

4.  It  may  be  wrenched  or  twifted,  as  in  the  cafe  of  the 
axle  of  a  wheel,  the  nail  of  a  prefs,  See. 


I.  It  may  be  pulled  asunder. 


^  All  that  we  can  learn  is,  the  poffibility,  nay  the  certain- 
tv,  of  an  innumerable  variety  of  external  fenfible  forms  and 
qualities,  by  which  different  kinds  of  matter  will  be  diftin- 
o'uiftied,  arifing  from  the  number,  the  order  of  compofition, 
and  the  arrangement  of  the  fubordinate  particles  of  which 
a  particle  of  this  or  that  kind  of  matter  is  compofed.  All 
thefe  varieties  will  take  place  at  thofe  fmall  and  infenfible 
didances  which  are  between  A  and  H,  and  may  produce 
all  that  variety  which  we  obferve  in  the  tangible  or  mecha¬ 
nical  forms  of  bodies,  fuch  as  elafticity,  duality,  hardnefs, 
foftnefs,  fluidity,  vapour,  and  all  thofe  unfeen  motions  or 
actions  which  we  obferve  in  fufion  and  congelation,  eva¬ 
poration  and  condenfation,  folution  and  precipitation,  cry- 
dallization,  vegetable  and  animal  afiimilation  and  fecre- 
tion,  &c.  &c.  &c.  while  all  bodies  mud  be,  in  a  certain  de¬ 
gree^  elaftic,  all  mud  gravitate,  and  all  mud  be  imeompene- 

trable.  , 

This  general  and  fatisfaftory  refemblance  between  the 
appearances  of  tangible  matter  and  the  legitimate  confe- 
quence  of  this  general  hypothetical  property  of  an  atom  of 
matter,  affords  a  confiderable  probability  that  fuch  is  the 
origin  of  all  the  phenomena.  We  earneftly  recommend  to 
our  readers  a  careful  perufal  of  Bofcovich’s  celebrated  trea- 
,tife.  A  careful  perufal  is  neceffary  for  feeing  its  value  ;  and 
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This  is  the  fimpleft  of  all  drains,  and  the  others  are  in- Matte 
deed  modifications  of  it.  To  this  the  force  of  cohefion  isl”ajjj 
dir  eft  ly  oppofed,  with  very  little  modification  of  its  aftion 
by  any  particular  circumftances. 

When  a  long  cylindrical  or  prifmatic  body,  fuch  as  a  rod 
of  wood  or  metal,  or  a  rope,  is  drawn  by  one  end,  it  mud 
be  refilled  at  the  other,  in  order  to  bring  its  cohefion  into 
aftion.  When  it  is  faftened  at  one  end,  we  cannot  conceive 
it  any  other  way  than  as  equally  ftretched  in  all  its  parts  ; 
for  all  our  obfervations  and  experiments  on  natural  bodies 
concur  in  (bowing  us  that  the  forces  which  conneft  their 
particles,  in  any  way  whatever,  are  equal  and  oppofite.  This 
is  called  the  third  law  of  motion ;  and  we  admit  its  univer- 
fality,  while  we  affirm  that  it  is  purely  experimental  (fee 
Physics).  Yet  we  have  met  with  differtations  by  perfons 
of  eminent  knowledge,  where  propofitions  are  maintained 
inconfiftent  with  this.  During  the  difpute  about  the  com¬ 
munication  of  motion,  fome  of  the  ableft  writers  have  faid, 
that  a  fpring  compreffed  or  ftretched  at  the  two  ends  was 
gradually  lefs  and  lefs  compreffed  or  ftretched  from  the  ex¬ 
tremities  towards  the  middle  :  but  the  fame  writers  acknow¬ 
ledged  the  univerfal  equality  of  aftion  and  reaftion,  which 
is  quite  incompatible  with  this  date  of  the  fpring.  No  fuch 
inequality  gf  comprefiion  or  dilatation  has  ever  been  obfer- 

ved ; 
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*ngth  of  ved  ;  and  a  little  refle&ion  will  fhow  it  to  be  impoffible,  in 
itc’-Iak  confiftency  with  the  equality  of  action  and  rcadlion. 

Since  all  parts  are  thus  equally  ftretched,  it  follows,  that 
the  drain  in  any  tranfverfe  fedtion  is  the  fame,  as  alfo  in 
every  point  of  that  feaion.  If  therefore  the  body  be  fup- 
pofed  of  a  homogeneous  texture,  the  cohefion  of  the  parts 
is  equable  ;  and  lince  every  part  is  equally  ftretched,  the 
particles  are  drawn  to  equal  diftances  from  their  quiefeent 
politions,  and  the  forces  which  are  thus  excited,  and  now 
exerted  in  oppofition  to  the  draining  force,  are  equal. .  This 
external  force  may  be  increafed  by  degrees,  which  will  gra¬ 
dually  feparate  the  part  of  the  body  more  and  more  from 
each  other,  and  theconne&ing  forces  increafe  with  this  in- 
creafe  of  diftance,  till  at  laft  the  cohefion  of  fome  particles 
is  overcome.  This  mull  be  immediately  followed  by  a 
rupture,  becaufe  the  remaining  forces  are  now  weaker  than 
before. 

It  is  the  united  force  of  cohefion,  immediately  before  the 
difnnion  of  the  firft  particles,  that  we  call  the  strength  of 
the  fe&ion.  It  may  alfo  be  properly  called  its  absolute 
strength,  being  exerted  in  thefimpleft  form,  and  not  mo¬ 
dified  by  any  relation  to  other  circumftances. 

35  If  the  external  force  has  not  produced  any  permanent 

r.ce  tobe change  on  the  body,  and  ft  therefore  recovers  its  former  di-  . 
ended  tomenfions  when  the  force  is  withdrawn,  it  is  plain  that  this 
every  ftrain  may  be  repeated  as  often  as  we  pleafe,  and  the  body 
which  withflands  it  once  will  always  withftand  it.  It  is 
evident  that  this  fhould  be  attended  to  in  all  conflru&ions, 
and  that  in  all  our  inveftigations  on  this  fubjeft  this  fhould 
be  kept  flridlly  in  view.  When  we  treat  a  piece  of  foft 
clay  in  this  manner,  and  with  this  precaution,  the  force  em¬ 
ployed  muft  be  very  fmall.  If  we  exceed  this,  we  produce 
a  permanent  change.  The  rod  of  clay  is  not  indeed  torn 
afunder  ;  but  it  has  become  fomewhat  more  flender :  the 
number  of  particles  in  a  crofs  fedlion  is  now  fmaller ;  and 
therefore,  although  it  will  again,  in  this  new  form,  i'uffer,  or 
allow  an  endlefs  repetition  of  a  certain  ftrain  without  any  far¬ 
ther  permanent  change,  this  ftrain  is  fmaller  than  the  former. 

Something  of  the  fame  kind  happens  in  all  bodies  which 
receive  a  sett  by  the  ftrain  to  which  they  areexpofed.  All 
dudlile  bodies  are  of  this  kind.  But  there  are  many  bodies 
which  are  not  dudlile.  Such  bodies  break  completely  when¬ 
ever  they  are  ftretched  beyond  the  limit  of  their  perfedt  ela- 
fticity.  Bodies  ot  a  fibrous  ftrudture  exhibit  very  great 
varieties  in  their  cohefion.  In  fome  the  fibres  have  no  la¬ 
teral  cohefion,  as  in  the  cafe  of  a  rope.  The  only  way  in 
which  all  the  fibres  can  be  made  to  unite  their  ftrength  is, 
to  twift  them  together.  This  caufes  them  to  bind  each  other 
fo  fall,  that  any  one  of  them  will  break  before  it  can  be 
drawn  out  of  the  bundle.  In  other  fibrous  bodies,  fuch  as 
timber,  the  fibres  are  held  together  by  fome  cement  or  glu¬ 
ten.  This  is  feldom  as  ftrong  as  the  fibre.  Accordingly 
timber  is  much  eafier  pulled  afunder  in  a  direction  tranfverfe 
to  the  fibres.  There  is,  however,  every  pofiible  variety  in 
this  particular. 

In  ftretebing  and  breaking  fibrous  bodies,  the  vifible 
extenlion  is  frequently  very  confiderable.  This  is  not  fole- 
ly  the  increafing  of  the  diftance  o^  the  particles  of  the  cohe¬ 
ring  fibre  ;  the  greatefl  part  chiefly  arifes  frorq  drawing  the 
crooked  fibre  flraight.  In  this,  too,  there  is  great  divei  fity  ; 
and  it  is  accompanied  with  important  differences  in  their 
power  of  withflanding  a  drain.  In  fome  woods,  fuch  as 
fir,  the  fibres  on  which  the  ftrength  mofl  depends  are  very 
ftraight.  Such  woods  are  commonly  very  elaflic,  do  not 
rake  a  fett,  and  break  abruptly  when  overft rained  :  others, 
luch  as  oak  and  birch,  have  their  refilling  fbres  very  undu¬ 
lating  and  crooked,  and  flretch  very  teniibly  by  a  ftrain. 

I  hey  are  very  liable  to  take  a  fet,  and  they  do  not  break  fo 
Vol.  XVIII.  Part  I. 
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fuddenly,  but  give  warning  by  complaining ,  as  the  carpenters  Strength  of 
call  it  ;  that  Is,  by  giving  vifible  figns  of  a  derangement  of  Materials.^ 
texture.  Hard  bodies  of  an  uniform  glaffy  ftrudlure,  or 
granulated  like  Hones,  are  elaftic  through  the  whole  extent 
of  their  cohefion,  and  take  no  fett,  but  break  at  once  when 
overloaded. 

Notwith (landing  the  immenfe  variety  which  nature  exhi¬ 
bits  in  the  ftrudlure  and  cohefion  of  bodies,  there  are  cer¬ 
tain  general  fadts  of  which  we  may  now  avail  ouri elves  with 
advantage.  In  particular, 

The  abfolute  cohefion  is  proportional  to  the  area  ofTheabfo- 
the  fedlion.  This  muft  be  the  cafe  where  the  texture  is  hue  cohe- 
perfedlly  uniform,  as  we  have  reafon  to  think  it  is  in  glafs 
and  the  dudlile  metals.  The  cohefion  of  each  particle  r,r0po non- 
being  alike,  the  whole  cohefion  muft 'be  proportional  3I  to  the 
to  their  number,  that  is,  to  the  area  of  the  fedlion.  The  area  of  the 
fame  muft  be  admitted  with  refpedl  to  bodies  of  a  granula- 
ted  texture,  where  the  granulation  is  regular  and  unirorm.  tjJe  ex- 
The  fame  muft  be  admitted  of  fibrous  bodies,  if  we  fuppofe  ' ending 
their  fibres  equally  ftrong,  equally  denfe,  and  fimilarly  dif-  force, 
pofed  through  the  whole  fedlion  ;  and  this  we  muft  either 
fuppofe,  or  muft  ftate  the  diverfity,  and  meafure  the  cohe- 
fion  accordingly. 

We  may  therefore  aflert,  as  a  general  propefition  on  this 
fubjedl,  that  the  abfolute  ftrength  in  any  part  of  a  body  by 
which  it  refifls  being  pulled  afunder,  or  the  force  which 
muft  be  employed  to  tear  it  afunder  in  that  part ,  is  propor¬ 
tional  to  the  area  of  the  fedtion  perpendicular  to  the  ex¬ 
tending  force. 

Therefore  all  cylindrical  or  prifmatical  rods  are  equally 
ftrong  in  every  part,  and  will  break  alike  in  any  part ;  and 
bodies  which  have  unequal  fedlions  will  always  break  in  the 
flendereft  part.  The  length  of  the  cylinder  or  prifm  has 
no  effedl  on  the  ftrength  ;  and  the  vulgar  notion,  that  it  is 
eafier  to  break  a  very  long  rope  than  a  fhort  one,  is  a  very 
great  miflake.  Alfo  the  abfolute  ftrengths  of  bodies 
which  have  fimilar  fedlions  are  proportional  to  the  fquares 
of  their  diameters  or  homologous  iides  of  the  fedlion. 

The  weight  of  the  body  itfelf  may  be  employed  to  ftrain 
it  and  to  break  it.  It  is  evident,  that  a  rope  may  be  fo 
long  as  to  break  by  its  own  weight.  When  the  rope  is 
hanging  perpendicularly,  although  it  is  equally  ftrong  in 
every  part,  it  will  break  towards  the  upper  end,  becaufe  the 
ftrain  on  any  part  is  the  weight  of  all  that  is  below  it.  Its  Kei.  ve 
relative  strength  in  any  part,  or  power  of  withftand- ftrength. 
ing  the  ftrain  which  is  adlually  laid  on  it,  is  inverfely  as  the 
quantity  below  that  part. 

When  the  rope  is  ftretched  horizontally,  as  in  towing  a 
fliip,  the  ftrain  arifing  from  its  weight  often  bears  a  very 
fenfible  proportion  to  its  whole  ftrength. 

Let  AEB  (fig.  3.)  be  any  portion  of  fuch  a  rope,  and 
AC,  BC  be  tangents  to  the  curve  into  which  its  gravity 
bends  it.  Complete  the  parallelogram  ACBD.  It  is  well 
known  that  the  curve  is  a  catenaria,  and  that  DC  is  per¬ 
pendicular  to  the  horizon  ;  and  that  DC  is  to  AC  as  the 
weight  of  the  rope  AEB  to  the  ftrain  at  A. 

In  order  that  a  fufp ended  heavy  body  may  be  equally 
able  in  every  part  to  carry  its  own  weight,  the  fedlion  in 
that  part  mult  be  proportional  to  the  folid  contents  of  all 
that  is  below'  it.  Suppofe  it  a  conoidal  fpindle,  formed  by 
the  revolution  of  the  curve  A.  as  (fig.  4.)  round  the  axis 
CE.  We  muft  have  AC2i  =  AEB  fol.  :  aEb  fol. 

This  condition  requires  the  logarithmic  curve  for  A  a  c,  of 
which  C  c  is  the  axis. 

Thefe  are  the  chief  general  rules  which  can  be  fafely  de¬ 
duced  from  our  cleareft  notions  of  the  cohefion  of  bodies. 

In  order  to  make  any  practical  life  of  them,  it  is  proper  to 
have  fome  meafures  of  the  cohefion  of  fuch  bodies  as  are 
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length  of  commonly  employes  in  our  mechanics,  and  other  ftru&ures 
Materials.  w|^ere  they  are  expoled  to  this  kind  o£  ftrain.  ihefe 
'“"*39  "**' maft  be  deduced  folely  from  experiment,  therefore  they 
The  c.he-  mult  be  confidered  as  no  more  than  general  values,  or  as 
fion  of  me-  the  averages  of  many  particular  trials.  The  irregularities 
talsdepends^nj  very  great,  becanfe  none  of  the  fubftances  are  conftant 
ci'afuiftan  ,n  their  texture  and  firmnds.  Metals  differ  by  a  thoufand 
cc?,  ^  rircumftances  unknown  to  us,  according  to  their  purity,  to 
the  heat  with  which  they  were  melted,  to  the  moulds  in 
which  they  were  caff,  and  the  treatment  they  have  after¬ 
wards  received,  by  forging,  wire-drawing,  tempering,  & c. 

Tt  is  a  very  curious  and  inexplicable  faff,  that  by  forging' 
a  metal,  or  by  frequently  drawing  it  through  a  fmooth 
hole  in  a  keel  plate,  its  cohdion  is  greatly  increafed.  This 
operation  undoubtedly  deranges  the  natural  lituation  of  the 
particles.  They  are  faueezed  elder  together  in  one  direc¬ 
tion  ;  but  it  is  not  in  the  dire&ion  in  which  they  refill  the 
fra&Ure.  In  this  direction  they  are  rather  feparated  to  a 
greater  diflance.  The  general  denlity,  however,  is  augment¬ 
ed  in  all  of  them  except  lead,  which  grows  rather  rarer  by 
.  wire-drawing  :  but  its  cohdion  may  be  more  than  tripled 
by  this  operation.  Gold,  fiiver,  and  brafs,  have  their  co- 
hefion  nearly  tripled  ;  copper  and  iron  have  it  more  than 
doubled.  In  this  operation  they  alfo  grow  much  harder. 
It  is  proper  to  heat  them  to  redneis  after  drawing*  a  little. 
This  is  called  nealing  or  annealing .  It  foftens  the  metal  again, 
and  renders  it  fufceptible  of  another  drawing  without  the 
rifk  of  cracking  in  the  operation. 

We  do  not  pretend  to  give  any  explanation  of  this  re¬ 
markable  and  very  important  fa&,  which  has  fc mething  re- 
fembling  it  in  woods  and  other  fibrous  bodies,  as  will  be 
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mentioned  afterwards. 

The  varieties  iri  the  coheflon  of  flones  and  other  minerals, 
and  of  vegetable  and  animal  fubftances,  are  hardly  fufcep¬ 
tible  of  any  defeription  or  claffification. 

We  fhall  take  for  the  meafure  of  cohefion  the  number  of 
pounds  avoirdupois  which  are  juft  fufficient  to  tear  afunder 
a  rod  or  bundle  of  one  inch  fquare.  From  this  it  will  be 
eafy  to  compute  the  ftrength  correfponding  to  any  other 
dimenfion. 


Gold,  caft 
Silver,  call 

Copper,  caft 

Iron,  caft 
Iron,  bar 
Steel,  bar 

Tin,  caft 


1 fly  Metals. 

•  { 

lbs. 

20,000 
.  24,000 

•  •  1 

0  0 
0  0 
0  0 

O 

f  Japan. 

19,700 

I  Barbary 

22,000 

<{  Hungary 

31,000 

j  Anglefea 

34,oco 

L  Sweden 

37G°o 

1 

42,000 

f  Ordinary 

59,000 

68,coo 

yStirian 

77,000 

J  Bell  Swedifh  and  Ruffian 

84,000 

L  Horfe-nails 

7 1, coo 

?  Soft 

I  20,000 

Razor  temper 

150,000 

f  Malacca 

3,100 

I  Banca 

2,600 

j  Block 

3,800 

j  Erglifli  block 

L - grain 

5,2  00 

6,500 

Lead,  caft 

Reg  ulus  of  antimony 
Zinc 
Bifmuth 

4 

It  is  very  remarkable  that  almoft  all  the  mixtures  of  mc-Tena«(- 
tals  are  more  tenacious  than  the  metals  themfelves.  The°^  mt ; 
change  of  tenacity  depends  much  on  tue  proportion  of  the^^u^ 
ingredients,  and  the  proportion  which  produces  the  moll 
tenacious  mixture  is  different  in  the  different  metals.  We 
have  feleded  the  following  from  the  experiments  of  Mufchen- 
broek.  The  proportion  of  ingredients  here  feledled  is  that 
which  produces  the  great  eft  ftrength. 


lb*, 

860 

1,000 

2,6co 

2,900 
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Two  parts  of  gold  with  011c  of  fiiver 
Five  parts  of  gold  with  one  of  copper 
Five  parts  of  fiiver  with  one  of  copper 
Four  parts  of  fiiver  with  one  of  tin 
Six  parts  of  copper  with  one  of  tin 
Five  parts  of  Japan  copper  with  one, of  Banca 
tin  - 

Six  parts  of  Chili  copper  with  one  of  Malacca 
tin  -  - 

Six  parts  of  Swedifh  copper  with  one  of  Malac¬ 
ca  tin  - 

Brafs  confdts  of  copper  and  zinc  in  an  un¬ 
known  proportion  ;  its  ftrength  is 
Three  parts  of  block-tin  with  one  part  of  lead 
Eight  parts  of  block-tin  with  one  pail  of  zinc 
Four  parts  of  Malacca  tin  with  one  part  of  re- 
gulus  of  antimony 

Eight  parts  of  lead  with  one  of  zinc 
Four  parts  of  tin  with  one  of  lead  and  one  of 
zinc  - 


28, oca 
50,000 
48,500 
41,000 
41,000 

57,000 

6o,oco 

64,000 

5  T  ,0 CO 
10,200 
10,000 

12,000 

4,500 

I3,000 


Thefe  numbers  arc  of  confiderable  ufe  in  the  arts.  The 
mixtures  of  copper  and  tin  are  particularly  interefting  in  the 
fabric  of  great  guns.  We  lee  that,  by  mixing  copper 
whofe  greateft  ftrength  does  not  exceed  37,000  with  .tin 
which  does  not  exceed  6,000,  we  produce  a  metal  whofe 
tenacity  is  almoft  double,  at  the  fame  time  that  it  is  harder 
and  more  ealily  wrought.  It  is,  however,  more  fufible, 
which  is  a  great  inconvenience.  We  alfo  fee  that  a  very 
fmall  addition  of  7.ine  almoft  doubles  the  tenacity  of  tin, 
and  increafes  the  tenacity  of  lead  live  times  ;  and  a  fmall  ad¬ 
dition  of  lead  doubles  the  tenacity  of  tin.  Thefe  are  eco¬ 
nomical  mixtures.  This  is  a  very  valuable  information 
to  the  plumbers  for  augmenting  the  ftrength  of  water** 
pipes. 

By  having  recourfe  to  thefe  tables,  the  engineer  can  pro¬ 
portion  the  thicknefs  of  his  pipes  (of  whatever  metal)  to 
the  preffures  to  which  they  are  expofed. 


2.1,  Woods. 


W e  may  premife  to  this  part  of  the  table  the  following 
general  obfervation3  : 

I.  The  wood  immediately  furrounding  the  pith  or  heart  Teni^ 
of  the  tree  is  the  weakeil,  and  its  inferiority  is  fo  much 
more  remarkable  as  the  tree  is  older.  In  this  affertion, W00' 
however,  we  fpeak  with  fome  hefitation.  Mufchenbroek’s 
detail  of  experiments  is  decidedly  in  the  affirmative.  Mr 
Bufton,  on  the  other  hand,  fays,  that  his  experience  has 
taught  him  that  the  heart  of  a  found  tree  is  the  ftrongeft  ; 
but  he  gives  no  inllances.  We  are  certain,  from  many  ob- 

fervations 


(a)  This  was  an  experiment  by  Mufchenbroek,  to  examine  the  vulgar  notion  that  iron  forged  from  old  horfe-nails  was 
ftronger  than  all  others,  and  ffiows  its  falfity. 
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^ircnfrth  fervations  of  out*  own  on  very  large  oaks  and  li rs>  that  the 
jieart  {s  much  weaker  than  the  exterior  parts, 
n  si~mJ  2.  The  wood  next  the  bark,  commonly  called  the  'white 
or  Ilea ,  is  alfo  weaker  than  the  reft  ;  and  the  wood  gra¬ 
dually  increafes  in  ftrength  as  we  recede  from  the  centre 
to  the  blea« 

3.  The  wood  is  ftronger  in  the  middle  of  the  trunk  than 
at  the  fpringing  of  the  branches  or  at  the  root ;  and  the  wood 
of  the  branches  is  weaker  than  that  of  the  trunk. 

4.  The  wood  of  the  north  fide  of  all  trees  which  grow 
in  our  European  climates  is  the  weakeft,  and  that  of  the 
foutli-eaft  fide  is  the  ftrongeft  ;  and  the  difference  is  moll 
remarkable  in  hedge  row  trees,  and  fuch  as  grow  fingly. 
The  heart  of  a  tree  is  never  in  its  centre,  but  always  near¬ 
er  to  the  north  tide,  and  the  annual  coats  of  wood  are  thin¬ 
ner  on  that  fide.  I11  conformity  with  this,  it  is  a  general 
opinion  of  carpenters  that  timber  is  ftronger  whofe  annual 
plates  are  thicker.  The  trachea  or  air-veffels  are  weak¬ 
er  than  the  Ample  ligneous  fibres.  Thefe  air-veffels  are  the 
fame  in  diameter  and  number  of  rows  in  trees  of  the  fame 
fpecies,  and  they  make  the  vifible  feparation  between  the 
annual  plates.  Therefore  when  thefe  are  thicker,  they  con¬ 
tain  a  greater  proportion  of  the  Ample  ligneous  fibres. 

5.  All  woods  are  more  tenacious  while  green,  and  lofe 
very  coniiderably  by  drying  after  the  trees  are  felled. 

The  only  author  who  has  put  it  in  our  power  to  judge 
of  the  propriety  of  his  experiments  is  Mufchenbroek.  He 
has  deferibed  his  method  of  trial  minutely,  and  it  feems 
unexceptionable.  The  woods  were  all  formed  into  flips 
fit  for  his  apparatus,  and  part  of  the  flip  was  cut  away 

inch  fquare,  and  therefore 
The  abfolute  ftrengths  of 
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to  a  parallelepiped  of  -fth  of  an 
•5  5  th  of  a  fquare  inch  in  fe&ion. 


a  fquare  inch 

were  as  follow  : 
lib. 

iib. 

Loculi  treee 

20,100 

Pomegranate 

9>75° 

^  Jnjeb 

1  8,500 

Lemon 

9,2.50 

Beech,  oak 

1 7>;0° 

Tamarind 

8,75° 

Orange 

15,500 

Fir 

*>33° 

Alder 

13,900 

Walnut 

8,130 

Elm 

13,200 

Pitch  pine 

7,650 

Mulberry 
Willow  '  - 

1 2,500 

Quince 

6,750 

12,500 

Cyprefs 

6,000 

Afh 

12,000 

s  Poplar 

5>$°  0 

1  ’lum 

Eld* 

1 1,800 

10,000 

Cedar 

4,880 
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Mr  Mufchenbroek  has  given  a  very  minute  detail  of  the 
experiments  on  the  afh  and  the  walnut,  ftating  the  weights 
which  were  required  to  tear  afunder  flips  taken  from  the  four 
lides  of  the  tree,  and  on  each  fide  in  a  regular  progreffion  from 
the  centre  to  the  circumference.  The  numbers  of  this  table 
correlponding  to  thefe  two  timbers  may  therefore  be  eoufi- 
dered  as  the  average  of  more  than  50  trials  made  of  each  ; 
and  he  fays  that  all  the  others  were  made  with  the  fame 
care.  We  cannot  therefore  fee  any  reafon  for  not  confi¬ 
ding  in  the  refults  ;  yet  they  are  confiderably  higher  than 
thofe  given  by  foine  other  writers.  Mr  Pitot  fays,  on  the 
authority  of  his  own  experiments,  and  of  thofe  of  Mr  Pa¬ 
rent,  that  60  pounds  will  juft  tear  afunder  a  fquare  line  of 
found  oak,  and  that  it  will  bear  50  with  fafety.  This  gives 
^640  for  the  utmoll  ftrength  of  a  fquare  inch,  which  is  much 
inferior  to  Mufchenbroek’s  valuation. 

We  may  add  to  thefe, 

Ivory  -  16,270 

Bone  -  -  -  5,250 

Horn  -  .  -  8,750 

Whalebone  •  7,500 

Tooth  of  fea-ealf  »  -  4,075 
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The  reader  will  furely  obferve,  tha}  thefe  numbers  ex* Strength,  ef 
prefs  foinething  more  than  the  utmoll  cohefion  ;  for  the 
weights  are  fuch  as  will  very  quickly,  that  is,  in  a  minute 
or  two,  tear  the  rods  afunder.  It  may  be  laid  in  general,  No  fub- 
that  two-thirds  of  thefe  weights  will  fenfibly  impair  the  Jfaiice  to 
ftrength  after  a  confiderable  while,  and  that  one  half  is 
utmoll  that  can  remain  fufpended  at  them  without  rifle  f°rture  above 
ever  ;  and  it  is  this  laft  allotment  that  the  engineer  fhould  rec-  one  half  it* 
kon  upon* in  his  conftru&ions.  There  is, however,  confiderable  ftrength, 
difference  in  this  refpe£l.  Woods  of  a  very  ftraight  fibre, 
fuch  as  fir,  will  be  lefs  impaired  by  any  load  which  is  not  iuf- 
ficieut  to  break  them  immediately. 

According  to  Mr  Emerfon,  the  load  which  may  be  fafely 
fufpended  to  an  inch  fquare  is  as  follows  : 

Iron  -  76,400 

Brafs  -  -  -  3  .$>600 

Hempen  rope  -  -  19,600 

Ivory  -  15,700 

Oak,  box,  yew,  plum-tree  -  -  7^5° 

Elm,  afh,  beech  -  -  6,070 

Walnut,  plum  -  -  5^3^° 

Red  fir,  holly,  elder,  plane,  crab  -  5,000 

Cherry,  hazle  -  - 

Alder,  afp,  birch,  willow  -  -  4>29° 

Lead  -  -  -  43° 

Freeftone  -  -  -  9]4 

He  gives  us  a  pra&ical  rule,  that  a  cylinder  whofe  dia¬ 
meter  is  d  inches,  loaded  to  one-fourth  of  its  abfolute  ftrength, 
will  carry  as  follows : 


Cwt. 


The  rank  which  the  different  woods  hold  in  this  lift  of 
Mr  Emerfon’s  is  very  different  from  what  we  find  in  Mu- 
fchenbroek’s.  But  precife  meafures  mull  not  be  expeefted  in 
this  matter.  It  is  wonderful  that  in  a  matter  of  fuch  uii- 
queftionable  importance  the  public  has  not  enabled  fome 
perfons  of  judgment  to  make  proper  trials.  They  are  be¬ 
yond  the  abilities  of  private  perfons. 

,11.  Bodies  may  be  crushed. 

It  is  of  equal,  perhaps  greater,  importance  to  know  the  ft  is  of  in 
ftrain  which  may  be  laid  on  folid  bodies  without  danger  ofportance  to 
crnfhing  them.  Pillars  and  polls  of  all  kinds  are  expofed  to^1!0^  w^at 
this  ftrain  in  its  fimplefl  form ;  and  there  are  cafes  where  the  bodies™ 
ltrain  is  enormous,  viz.  where  it  arifes  from  the  oblique  po- 
fition  of  the  parts  ;  as  in  the  ftuts,  braces,  and  t ruffes, 
which  occur  very  frequently  in  our  great  works. 

It  is  therefore  moll  defirable  to  have  fome  general  know¬ 
ledge  of  the  principle  which  determines  the  ftrength  of  bo¬ 
dies  in  oppohtion  to  this  kind  of  ftrain.  But  unfortunately 
we  are  much  more  at  a  lofs  in  tills  than  in  the  laft  cafe. 

The  mechanifm  of  nature  is  much  more  complicated  in  the 
prefent  cafe.  It  nui ft  be  in  fome  circuitous  way  that  com- 
preffion  can  have  any  tendency  to  tear  afunder  the  parts  of 
a  folid  body,  and  it  is  very  difficult  to  trace  the  fteps. 

If  we  fuppofe  the  particles  infuperably  hard  and  in  con¬ 
tact,  and  difpofed  in  lines  which  are  in  the  direction  of  the 
external  preffures,  it  does  not  appear  how  any  preffure  can 
*  difunite  the  particles  ;  but  this  is  a  gratuitous  fuppofition. 

There  are  infinite  odds  againft  this  precife  arrangement  of 
the  lines  of  particles ;  and  the  compreffibility  of  all  kinds  of 
matter  in  fome  degree  fhows  that  the  particles  are  in  afitu- 
ation  equivalent  to  diftance.  This  being  the  cafe,  and  the 
particles,  with  their  intervals,  or  what  is  equivalent  to  in- 
15  2  tervals, 


Iron 

135 

Good  rope 

2  2 

Oak  *  - 

M 

Lir 

9 

46 


47 
Their 
f.ren^th 
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Strength  of  tervals,  being  in  filiations  that  are  oblique  with  refpe&  to 
Ma-en^  pre{fures,  it  mud  follow,  that  by  fqueezing  them  toge- 
y  ther  in  one  direction,  they  are  made  to  bulge  out  or  fepa- 
rate  in  other  directions.  This  may  proceed  fo  far  that  fome 
may  be  thus  puffied  laterally  beyond  their  limits  of  cohefion. 

The  moment  that  this  happens  the  refiftance  to  compreflion 
is  diminifhed,  and  the  body  will  now  be  crufhed  together. 

We  may  form  fome  notion  of*  this  by  fuppofing  a  number 
of  fpherules,  like  fmall  (hot,  flicking  together  by  means  of 
a  cement.  Comprefimg  this  in  dome  particular  direction 
caufes  the  fpherules  to  aCl  among  each  other  like  fo  many 
wedges,  each  tending  to  penetrate  through  between  the 
three  which  lie  below  it  :  and  this  is  the  fimplelt,  and 
perhaps  the  only  diftin6l,  notion  we  can  have  of  the  matter. 

We  have  reafon  to  think  that  the  conditution  of  very  ho¬ 
mogeneous  bodies,  fuch  as  glafs,  is  not  very  different  from 
this.  The  particles  are  certainly  arranged  fymmetrically 
in  the  angles  of  fome  regular  folids.  It  is  only  fucli  an  ar¬ 
rangement  that  is  coniiflent  with  tranfparer.cy,  and  with  the 
free  paffage  of  light  in  every  diredlion. 

If  this  be  the  conditution  of  bodies,  it  appears  proba¬ 
ble  that  the  llrength,  or  the  lefiftance  which  they  are  ca¬ 
pable  of  making  to  an  attempt  to  crnfh  them  to  pieces, 
is  proportional  to  the  area  of  the  fe&ion  whofe  plane  is 
perpendicular  to  the  external  force ;  for  each  particle  being 
iimilarly  and  equally  adled  on  and  refilled,  the  whole  relift- 
ance  mull  be  as  their  number ;  that  is,  as  the  extent  of  the 
fe&ion. 

Accordingly  this  principle  is  alfumed  by  the  few  writers 
who  have  confidered  this  fubjedl ;  but  we  confefs  that  it 
appears  to  us  very  doubtful.  Suppofe  a  number  of  brittle 
or  friable  balls  lying  on  a  table  uniformly  arranged,  but  not 
cohering  nor  in  contadl,  and  that  a  board  is  laid  over  them 
and  loaded  with  a  weight  ;  we  have  no  hefitation  in  faying, 
that  the  weight  neceffary  to  crufh  the  whole  colledlion  is 
proportional  to  their  number  or  to  the  area  of  the  fedtion. 

But  when  they  are  in  contadl  (and  flill  more  if  they  co¬ 
here),  we  imagine  that  the  cafe  is  materially  altered.  Any 
individual  ball  is  crufhed  only  in  confequence  of  its  being 
bulged  outwards  in  the  diredlion  perpendicular  to  the  prei- 
fure  employed.  If  this  could  be  prevented  by  a  hoop  put 
round  the  ball  like  an  equator,  we  cannot  fee  how  any  force 
can  crufh  it.  Any  thing  therefore  which  makes  this  bul¬ 
ging  outwards  more  difficult,  makes  a  greater  force  neceffa- 
ry.  Now  this  effedl  will  be  produced  by  the  mere  contadl 
of  the  balls  before  the  preffure  is  applied ;  for  the  central 
ball  cannot  fwell  outward  laterally  without  puffing  away 
the  balls  on  all  Tides  of  it.  This  is  prevented  by  the  fric¬ 
tion  on  the  table  and  upper  board,  which  is  at  lead  equal 
to  one  third  of  the  preffure.  Thus  any  interior  ball  becomes 
flronger  by  the  mere  vicinity  of  the  others  ;  and  if  we 
farther  fuppofe  them  to  cohere  laterally,  we  think  that  its 
llrength  will  be  flill  more  increafed. 

The  analogy  between  thefe  balls  and  the  cohering  parti¬ 
cles  of  a  friable  body  is  very  perfedl.  Wc  fhould  therefore 
cxpedl  that  the  drength  by  which  it  refills  being  crufhed 
will  increafe  in  a  greater  ratio  than  that  of  the  i'edtion,  or 
the  fquard  of  the  diameter  of  fimilar  fedlions ;  and  that  a 
fquare  inch  of  any  matter  will  bear  a  greater  weight  in 
proportion  as  it  makes  a  part  of  a  greater  fedlion.  Ac¬ 
cordingly  this  appears  in  many  experiments,  as  will  be  no¬ 
ticed  afterwards.  Mufchenbroek,  Euler,  and  fome  others, 
have  fuppofed  the  flrength  of  columns  to  be  as  the  biqua¬ 
drates  of  their  diameters.  But  Euler  deduced  this  from  for¬ 
mulas  which  occurred  to  him  in  the  courfe  of  his  algebraic 
analyfis ;  and  he  boldly  adopts  it  as  a  principle,  without 
looking  for  its  foundation  in  the  phyfical  afTumptions  which 
he  had  made  in  the  beginning  of  his  invefligation.  But 
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fome  of  his  original  affumptions  were  as  paradoxical,  or  atStren* 
lead  as  gratuitous,  as  thefe  refults  :  and  thofe,  in  parti-  A^at*~ 
cular,  from  which  this  proportion  of  the  flrength  of  co¬ 
lumns  was  deduced,  were  almod  foreign  to  the  cafe  ;  and 
therefore  the  inference  was  of  no  value.  Yet  it  was  iccei- 
ved  as  a  principle  by  Mufchenbroek  and  by  the  academicians 
of  St  Peterfburgh.  We  make  thefe  very  few  obfervations, 
becaufe  the  fubjedl  is  of  great  pradical  importance  ;  and  it 
is  a  great  obdacle  to  improvements  when  deference  to  a 
great  name,  joined  to  incapacity  or  indolence,  caufes  authors 
to  adopt  his  carelefs  reveries  as  principles  from  which  they 
are  afterwards  to  draw  important  confequences.  It  mud 
be  acknowledged  that  we  have  not  as  yet  eftabliffed  the  re¬ 
lation  between  the  dimeniions  and  the  llrength  of  a  pillar  on 
folid  mechanical  principles.  Experience  plainly  contraditds 
the  general  opinion,  that  the  drength  is  proportional  to  the 
area  of  the  fedlion  ;  but  it  is  dill  more  inconfident  with 
the  opinion,  that  it  is  in  the  quadruplicate  ratio  of  the  duime-  .  ^ 
ters  of  fimilar  feddions.  It  would  feem  that  the  ratio  de-  °  ■ 
pends  much  on  the  internal  ilrudture  ot  the  body  j  and  ex-^iji?  w 
periment  feems  the  only  method  for  afeertaining  its  general  peanut. 

laws.  . 

If  we  fuppofe  the  body  to  be  of  a  iibrous  texture,  having 
the  fibres  iituated  in  the  dire&ion  of  the  preffuie,  and  (lightly 
adhering  to  each  other  by  fome  kind  of  cement,  luch  a  body 
will  fail  only  by  the  bending  of  the  fibres,  by  which  they  will 
break  the  cement  and  be  detached  from  each  other.  Some¬ 
thing  like  this  may  be  fuppofed  in  wooden  pillars.  In  fuch 
*  cafes,  too,  it  would  appear  that  the  refidance.muft  be  as  the 
number  of  equally  refilling  fibres,  and  as  their  mutual  flip- 
port,  jointly;  and,  therefore,  as  fome  fundlion  of  the  area 
of  the  fedlion.  The  fame  thing  mud  happen  if  the  fibres 
are  naturally  crooked  or  undulated,  as  is  obfeived  in  many 
woods,  Sec.  provided  we  fuppofe  fome  fimilarity  in  their 
form.  Similarity  of  fome  kind  mud  always  be  fuppofed, 
otherwife  we  need  never  aim  at  any  general  inferences. 

In  all  cafes  therefore  we  can  hardly  refufe  admitting  that 
the  llrength  in  oppofition  to  compreflion  is  proportional  to 
a  fundlion  of  the  area  of  the  fedlion. 

As  the  whole  length  of  a  cylinder  or  prifm  is  equally 
preffed,  it  does  not  appear  that  the  drength  of  a  pillar  is  at 
all  affedled  by  its  length.  If  -indeed  it  be  fuppofed  to  bend 
under  the  prefTure,  the  cafe  is  greatly  changed,  becaufe  it  is 
then  expofed  to  a  tranfverfe  drain  ;  and  this  increafes  with 
the  length  of  the  pillar.  But  this  will  be  confidered  with 
due  attention  under  the  next  dafs  of  drains. 

Few  experiments  have  been  made  on  this  fpecies  of 
drength  and  drain.  Mr  Petit  fays,  that  his  experiments, 
and  thofe  of  Mr  Parent,  fhow  that  the  force  neceffary  for 
c ruffling  a  body  is  nearly  equal  to  that  which  will  tear  it 
afunder.  He  fays  that  it  requires  fomething  more  than  60 
pounds  on  every  fquare  line  to  crufh  a  piece  of  found  oak. 

But  the  rule  is  by  no  means  general  :  Glafs,  for  inftance, 
will  carry  a  hundred  times  as  much  as  oak  in  this  way,  that 
is,  reding  on  it;  but  will  not  fufpend  above  four  or  five 
times  as  much.  Oak  will  fufpend  a  great  deal  more  than 
fir;  but  fir  will  carry  twice  as  much  as  a  pillar.  Wood's 
of  a  foft  texture,  although  confiding  of  very  tenacious 
fibres,  are  more  eafily  crufhed  by  their  load.  1  his  foftnefs  of 
texture  is  chiefly  owing  to  their  fibres  not  being  draight  but 
undulated,  and  there  being  confiderable  vacuities  between 
them,  fo  that  they  are  eafily  bent  laterally  and  crufhed. 
When  a  pod  is  overdrained  by  its  load,  it  is  obferved  to 
fwell  fenlibly  in  diameter.  Increafing  the  load  caufes  lon¬ 
gitudinal  cracks  or  fhivers-to  appear,  and  it  prcfently  after 
gives  way.  This  is  called  crippling. 

In  all  cafes  where  the  fibres  lie  oblique  to  the  drain  the 
drength  is  greatly  diminifhed,  becaufe  the  parts  can  then  be 

made 
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S'.reng'h  of  made  to  Hide  en  each  other,  when  the  cohefion  of  the  ce- 
Mateiials.  ment;ng  matter  is  overcome.  .  _ 

u — v - '  Mufcher.broek  has  given  fome  experiments  on  this  iubjeCt ; 

hut  they  are  cafes  of  long  pillars,  and  therefore  do  not  be¬ 
long  to  this  place.  They  will  be  confidered  afterwards. 

The  only  experiments  of  which  we  have  leen  any  detail 
(and  it  is  ufelefs  to  infert  mere  affertions)  are  thofe  of  Mr 
Gau they,  in  the  4th  volume  of  Rozier’s  Journal  de  Phyjique . 
This  engineer  expofed  to  great  preffures  fmall  re&angular 
parallelepipeds,  cut  from  a  great  variety  ot  ftones,  and  noted 
the  weights  which  crufhed  them.  The  following  table  ex¬ 
hibits  the  medium  refults  of  many  trials  on  two  very  uri^ 
form  kinds  of  freeftone,  one  of  them  among  the  hardelt  and 
the  other  among  the  fofteft  ufed  in  building. 

4?  Column  ift  expreffes  the  length  AB  of  the  fe&mn  m 

menVfor  French  lines  or  iztlis  of  an  inch  ;  column  2d  expreffes  the 
tlii-  breadth  BC  ;  column  3d  is  the  area  of  the  fe&ion  in  Iquat^ 

jv  fe  made  pncs  .  column  4th  is  the  number  of  ounces  required  to  crulh 
T  frte'  the  piece  ;  column  5th  is  the  weight  which  was  then  borne 
by  each  fquare  line  of  the  fe&ion  ;  and  column  6th  is  the 
round  numbers  to  which  Mr  Gautliey  imagines  that  thofe 
in  column  5th  approximate. 

Hard  Stone. 


I 

AB 

8 

BC 

8 

AB  X  BC 

64 

Weight 

736 

Force 

12 

2 

8 

1  2 

96 

2625 

27>3 

24 

3 

8 

16 

128 

4496 

35>* 

36 

4 

9 

16 

Soft  Stone. 
144 

56O 

3>9 

4 

5 

9 

18 

162 

848 

5>3 

4>5 

6 

18 

18 

324 

2  928 

9 

9 

7 

18 

24 

432 

5296 

12,2 

12 

Little  can  be  deduced  from  thefe  experiments :  The  1  ft  and 
3d,  compaicd  with  the  5th  and  6tli,  fhould  furnifh  ftmilar 
refults ;  for  the  ill  and  5th  are  refpe&ively  half  of  the  3d 
and  6th  :  but  the  3d  is  three  times  ftronger  (that  is,  a  line 
of  the  3d)  than  the  firft,  whereas  the  6th  is  only  twice  as 
ilrong  as  the  5th. 

It  is  evident,  however,  that  the  ftrength  increafes  much 
fafler  than  the  area  of  the  fe&ion,  and  that  a  fquare  line  can 
carry  more  and  more  weight,  according  as  it  makes  a  part  of 
a  larger  and  larger  fe&ion.  In  the  feries  of  experiments  on 
the  foft  Hone,  the  individual  ftrength  of  a  fquare  line  feems 
to  increafe  nearly  in  the  proportion  of  the  fe&ion  of  which  it 
makes  a  part. 

Mr  Gautliey  deduces,  from  the  whole  of  his  numerous  ex¬ 
periments,  that  a  pillar  of  hard  iione  of  Givry,  whofe  fe&ion 
is  a  fquare  foot,  will  bear  with  perle&  fafety  664,000  pounds, 
and  thafits  extreme  ftrength  is  871,000,  and  the  fmalleft 
ftrength  obferved  in  any  of  his  experiments  was  460,000.  I  he 
foft  bed  of  Givry  ftone  had  for  its  fmalleft  ftrength  187,000, 
for  its  greateft  3 1 1 ,000,  and  for  its  fafe  load  249,000.  Good 
brick  will  carry  with  fafety  320,000  ;  chalk  will  carry  only 
9000.  'The  boldefl  piece  of  arcliite&ure  in  this  refpe&  which 
he  lias  feen  is  a  pillar  iri  the  church  of  All-Saints  at  Angers. 
It  is  24  feet  long  and  1  l  inches  fquare,  and  is  loaded  with 
60,000,  which  is  not  4th  of  what  is  neceftary  for  crufhing  it. 

We  may  obfe.rve  here  by  the  way,  that  Mr  Ganthey’s 
meafurc  ot  the  fnfpending  ftrength  of  ftone  is  vaftly  fmall  in 
proportion  to  its  power  of  fupporting  a  loadjaid  above  it. 
He  finds  that  a  prifm  of  the  hard  bed  of  Givry,  of  a  foot 
fe&ion,  is  torn  afimder  by  4600  pounds  ;  and  if  it  be 
firmly  fixed  horizontally  in  a  wall,  it  will  be  broken  by  a 
3°  .  weight  of  56,000  fufpended  a  foot  from  the  wall.  If  it  reft 
frdurvl'-  on  two  ProPs  at  a  f°ot  diftaneC,  it  will  be  broken  by  206,000 
laid  on  its  middle.  Thefe  experiments  agree  fo  ill  with  each 


other,  that  little  ufe  can  be  made  of  them.  The  fubje&  is  Strength  cf 
of  great  importance,  |nd  well  deferves  the  attention  of  the  Mater, 
patriotic  philofopher.  ^ 

A  fet  of  good  experiments  ivould  be  very  valuable,  be-  Good  ex- 
caufe  it  is  againft  this  kind  of  ftrain  that  we  mull  guard  by  ptrimenta 
judicious  conftru&ion  in  the  moft  delicate  and  difficult  pro- 
blems  which  come  through  the  hands  of  the  civil  and  mili¬ 
tary  engineer.  'The  conftru&ion  of  ftone  arches,  and  the 
conftru&ion  of  great  wTooden  bridges,  and  particularly  the 
conftrn&ion  of  the  frames  of  carpentry  called  centres  in  the 
ere&ion  of  ftone  bridges,  are  the  moft  difficult  jobs  that  oc¬ 
cur.  In  the  centres  on  which  the  arches  of  the  bridge  of 
Orleans  were  built  fome  of  the  pieces  of  oak  were  carrying 
upwards  of  two  tons  on  every  fquare  inch  of  their  fcantling. 

All  who  faw  it  laid  that  it  was  not  able  to  carry  the  fourth 
part  of  the  intended  load.  But  the  engineer  underftood  the 
principles  of  his  art,  and  ran  the  rifle  :  and  the  refult  com¬ 
pletely  juflified  his  confidence  ;  for  the  centre  did  not  com¬ 
plain  in  any-part,  only  it  was  found  too  fupple  ;  fo  that  it 
went  out  of  fhape  while  the  haunches  only  of  the  arch  were 
laid  on  it.  The  engineer  corre&ed  this  by  loading  it  at  the 
crown,  and  thus  kept  it  completely  in  fhape  during  the  pro- 
grefs  of  the  work. 

In  the  Memoirs  (old)  of  the  Academy  of  Peteifburgh 
for  17*?  8,  there  is  a  Miffertation  by  Euler  on  this  lubje&, 
but  particularly  limited  to  the  ftrain  on  columns,  in  which 
the  bending  is  taken  into  the  account.  Mr  Fufs  has  treat¬ 
ed  the  lame  fubje&  with  relation  to  carpentry  in  a  fubfequent 
volume.  But  there  is  little  in  thefe  papers  befides  a  dry  ma¬ 
thematical  difquifition,  proceeding  on  affumptions  which  (to 
fpeak  favourably)  are  extremely  gratuitous.  The  moft  im¬ 
portant  confequence  of  the  compreffion  is  wholly  overlook¬ 
ed,  as  we  fhall  prefently  fee.  Our  knowledge  of  the  me- 
chanifm  of  cohefion  is  as  yet  far  too  imperfe&  to  entitle'  us 
to  a  confident  application  of  mathematics.  Experiments 
fnould  be  multiplied.  52 

The  only  way  we  can  hope  to  make  thefe  experiments  How  they 
lifeful  is  to  pay  a  careful  attention  to  the  manner  in  which 
the  fra&ure  is  produced.  By  difeovering  the  general  re-  ^ 
femblances  in  this  particular,  we  advance  a  flep  in  our  power 
of  introducing  mathematical  meafurement.  Thus,  when  a 
cubical  piece  of  chalk  is  flowly  crufhed  between  the  chaps 
of  a  vice,  we  fee  it  uniformly  fplit  in  a  fin-face  oblique  to  the 
preffure,  and  the  two  parts  then  Hide  along  the  furface  of 
fra&urc.  This  fhould  lead  us  to  examine  mathematically 
what  relation  there  is  between  this  furface  of  fra&ure  and 
the  neceftary  force  ;  then  we  fhould  endeavour  to  determine 
experimentally  the  pofition  of  this  furface.  Having  difeo- 
vered  fome  general  law  or  refemblance  in  this  circumllance, 
we  ihould  try  what  mathematical  hypothefis  will  agree  witfx 
this.  Having  found  one,  we  may  then  apply  our  fimpleft 
notions  of  cohefion,  and  compare  the  refult  of  our  computa¬ 
tions  with  experiment.  We  are  authorised  to  fay,  that  a  feries 
of  experiments  have  been  made  in  this  way,  and  that  their  re¬ 
fults  have  been  very  uniform,  and  therefore  fatisfa&ory,  and 
that  they  will  foon  be  laid  before  the  public  as  the  founda¬ 
tions  of  iuccefstul  pra&ice  in  the  conftru&ion  of  arches. 


II L  A  Body  may  be  broken  across. 
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The  moft  ufual,  and  the  greateft  ftrain,  to  which  mate-H  is  of  fin- 
rials  are  expofed,  is  that  which  tends  to  break  them  tranf- 
verfely.  It  is  feldom,  however,  that  this  is  done  in  a  man-  w^at  ^rajn 
ner  perfe&ly  fimple  ;  for  when  a  beam  proje&s  horizontally  will  break 
from  a  wall,  and  a  weight  is  fufpended  from  its  extremity, a  body 
the  beam  is  commonly  broken  near  the  wall,  and  the  inter-  tranfverfe^ 
mediate  part  has  performed  the  fun&ions  of  a  lever.  It 
fometimes,  though  rarely,  happens  that  the  pin  in  the 
fiat  of  a  pair  of  pincers  or  feiffars  is  cut  through  by  the 

ftrain  ; 
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^!>tSals  ^  ^ram  *  ar:^  is  aim  oil  the  only  cafe  of  a  fimple  traniverfe 
t  ~  1  fra 6lu re.  Beii^  fo  rare,  we  may  content  ourfelves  with 

faying,  that  in  this  cafe  the  ftrength  of  the  piece  is  propor¬ 
tional  to  the. area  ot  the  fedtion. 

Experiments  were  made  for  difcovering  the  refinances 
made  by  bodies  to  this  kind  of  ftr&in  in  the  following  manner  : 
Two  iron  bars  were  difpofed  horizontally  at  an  inch  diitance; 
a  third  hung  perpendicularly  between  them,  being  fupported 
by  a  pin  made  of  the  fubftance  to  be  examined.  This  pin  was 
made  of  a  prifmatic  form,  fo  as  to  lit  exactly  the  holes  in 
the  three  bars,  which  were  made  very  exaCt,  and  of  the  fame 
fize  and  lliape.  A  fcale  was  fufpended  at  the  lower  end  of 
the  perpendicular  bar,  and  loaded  till  it  tore  out  that  part  of 
the  pin  which  filled  the  middle  hole.  This  weight  was  evi¬ 
dently  the  meafure  of  the  lateral  cohefion  of  two  fedtions. 
The  fide-bars  were  made  to  grafp  the  middle  bar  pretty 
ilrongly  between  them,  that  there  might  be  no  diftance  im- 
pofed  between  the  oppolite  prefTures.  This  would  have 
combined  the  energy  of  a  lever  with  the  purely  tranfverfe 
preffnre.  For  the  fame  reafon  it  was  rieceffary  that  the  in¬ 
ternal  parts  of  the  holes  fhould  be  no  fmaller  than  the  edges. 
Great  irregularities  occurred  in  our  firft  experiments  from 
this  caufe,  becaufe  the  pins  were  fomewkat  tighter  within 
than  at  the  edges ;  but  when  this  was  corrected  they  were 
extremely  regular.  We  employed  three  fets  of  holes,  viz. 
a  circle,  a  fquare  (which  was  occafionally  made  a  redlangle 
v/hofe  length  was  twice  its  breadth),  and  an  equilateral  tri¬ 
angle.  We  found  in  all  our  experiments  the  ftrength  ex¬ 
actly  proportional  to  the  area  of  the  lection,  and  quite  in¬ 
dependent  of  its  figure  or  pofition,  and  we  found  it  confi- 
derably  above  the  direct  cohelion  ;  that  is,  it  took  confider- 
ably  more  than  twice  the  force  to  tear  but  this  middle  piece 
than  to  tear  the  pin  afunder  by  a  direCt  pull.  A  piece  of 
fine  freeftone  required  205  pounds  to  pull  it  diredtly  afun¬ 
der,  and  575  to  break  it  in  this  way.  The  difference  was 
very  conflant  in  any  one  fubftance,  but  varied  from  yds  to  yds 
in  different  kinds  of  matter,  being  fmalleft  in  bodies  of  a 
fibrous  texture.  But  indeed  we  could  not  make  the  trial  on 
any  bodies  of  confiderable  cohelion,  becaufe  they  required 
fuch  forces  as  our  apparatus  could  not  fupport.  Chalk, 
clay  baked  in  the  fun,  baked  fugar,  brick,  and  freeftone, 
were  the  ftrongeft  that  we  could  examine. 

But  the  more  common  cafe,  where  the  energy  of  a  lever 
intervenes,  demands  a  minute  examination. 

Let  DABC  (fig.  y.n0  i.)  be  a  veitical  feCtion  of  a  prifma- 
tic  folid  (that  is,  of  equal  iize  throughout),  projecting  hori¬ 
zontally  from  a  wall  in  which  it  is  firmly  fixed  ;  and  let  a 
weight  P  be  hung  on  it  at  B,  or  let  any  power  P  aCt  at  B 
in  a  diredtion  perpendicular  to  AB.  Suppofe  the  body  of 
infuperable  ftrength  in  every  part,  except  in  the  vertical  fec- 
tion  DA,  perpendicular  to  its  length.  It  mud  break  in 
this  feCtion  only.  Let  the  cohefion  be  uniform  over  the 
whole  of  this  ft  Chon  ;  that  is,  let  each  of  the  adjoining  par¬ 
ticles  of  the  two  parts  cohere  with  an  equal  force  f 

There  are  two  ways  in  which  it  rriffy  break.  The  part 
A  BCD  may  fimply  Aide  down  along  the  furface  of  fiaCture, 
provided  that  the  power  acting  at  B  is  equal  to  the  accu¬ 
mulated  force  which  is  exerted  by  every  particle  of  the  fec- 
tion  in  the  direction  AD. 

But  fuppofe  this  effectually  prevented  by  fomething  that 
fupports  the  point  A.  The  aCtion  at  P  tends  to  make  the 
body  turn  round  A  (or  round  a  horizontal  line  pafting  thro’ 
A  at  right  angles- to  AB)  as  round  a  joint.  This  it  can¬ 
not  do  without  feparating  at  the  line  DA..  In  this  cafe 
the  adjoining  particles  at  D  or  at  E  will  be  feparated  ho¬ 
rizontally.  But  their  cohefion  refills  this  reparation.  In 
order,  therefore*  that  the  fracture  may  happen,  the  en- 
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eriry  or  momentum  of  the  power  P,  acting  by  means  of  the 
lever  AB,  muft  be  fuperior  to  the  accumulated  energies  of  ^ 
the  particles.  The  energy  of  each  depends  not  only  on  its 
cohelive  force,  but  alfo  on  its  fituation  ;  tor  the  fuppofed 
infuperable  firmnefs  of  the  reft  of  the  body  makes  it  a  lever 
turning  round  the  fulcrum  A,  and  the  cohelion  of  each  par¬ 
ticle,  fuch  as  D  or  E,  ads  by  means  of  the  arm  DA  or 
EA.  The  energy  of  each  particle  will  therefore  be  had  by 
multiplying  the  force  exerted  by  it  in  the  inltant  ot  fracture 
by  the  arm  of  the  lever  by  which  it  aCts. 

Let  us  therefore  firft  fuppofe,  that  in  the  itiftant  of  frac¬ 
ture  every  particle  is  exerting  an  equal  force  /.  The  ener¬ 
gy  of  D  will  be /XDA,  and  that  of  E  will  be/XEA, 
and  that  of  the  whole  will  be  the  fum  of  all  thefe  products. 
Let  the  depth  DA  of  the  feCtion  be  called  dt  and.  let  any 
undetermined  part  of  it  E  A  be  called  x,  and  then  the  fpaee 
occupied  by  any  particle  will  be  *•  The  cohefion  of  this 
fpaee  may  be  reprefented  by  f  x9  and  that  of  the  whole  by 
f  cL  The  energy  by  which  each  element  *  of  the  line  DA, 
or  (f9  refills  the  fraCture,  will  be  fx  x,  and  the  whole  accu- 
cumulated  energies  will  be  f  at.  This  we  know  to  be 

fXi  el \  or  fd  X\  d.  It  is  the  fame  therefore  as  if  the  co¬ 
hefion  f  d  of  the  whole  feCtion  had  been  adting  at  the  point 
G,  which  is  in  the  middle  of  DA. 

The  reader  who  is  not  familiarly  acquainted  with  this 
fiuxionary  calculus  may  arrive  at  the  fame  conciufion  in  an¬ 
other  way.  Suppofe  the  beam,  indeed  of  projecting  hori¬ 
zontally  from  a  wall,  to  be  hanging  from  the  ceiling,  in 
which  it  is  firmly  fixed.  Let  us  confider  how  the  equal  co¬ 
hefion  of  every  part  operates  in  hindering  the  lower  part 
fiom  feparating  from  the  upper  by  opening  round  the  joint 
A.  The  equal  cohefion  operates  juft  as  equal  gravity  would 
do,  but  in  the  oppofite  diredtion.  Now  we  know,  by  trie 
moft  elementary  mechanics,  that  the  effeCt  ol  this  will  be  the 
fame  as  if  the  whole  weight  were  concentrated  in  the  centre 
of  gravity  G  of  the  line  DA,  and  that  this  point  G  is  in 
the  middle  of  DA.  Now  the  number  of  fibres  being  as 
the  length  d  of  the  line,  and  the  cohefion  of  each  fibre 
being  /,  the  cohefion  of  the  whole  line  is  f  X  d  or  f  d. 

i  he  accumulated  energy  therefore  of  the  cohefion  in  the 
in  ft  ant  of  fradture  is  f  d  X\d.  Now  this  muft  be  equal  or 
juft  inferior  to  the  energy  of  the  power  employed  to  break 
it.  Let  the  length  A13  be  called  /;  then  P  X  /  is  the  cor- 
refponding  energy  of  the  power.  This  gives  us/ d  \  d^p  l 
for  the  equation  of  equilibrium  correipondinp  to  the  verti¬ 
cal  fedtion  ADCB. 

Suppofe  now  that  the  fradture  is  not  permitted  at  DA, 
but  at  another  fedtion  ^  *  more  remote  from  B.  The  body 
being  prifmatic,  all  the  vertical  fedtions  are  equal;  and  theie- 
fore  j  d  4  d  is  the  lame  as  before.  But  the  energy  of  the 
power  is  by  this  means  increafed,  being  now  r  P  X  B  «, 
inftead  of  P  X  B  A  :  Hence  we  lee  that  whemthe  prifmatic 
body  is  not  infuperably  ftrong  in  all  its  parts,  but  equally 
flrong  throughout,  it  muft  break  clofe  at  the  wall,  where 
the  ftrain  or  energy  of  the  power  is  greateft.  We  fee,  too, 
that  a  power  which  is  juft  able  to  break  it  at  the  wall  is 
unable  to  break  it  anywhere  elfe  ;  alfo  an  abfolute  cohe¬ 
fion  f  d%  which  can  withftand  the  power  p  in  the  feCtion 
DA,  will  not  withftand  it  in  the  fedtion  $  *,  and  will  with¬ 
ftand  more  in  the  feCtion  d!  d . 

I  his  teaches  us  to  diftinguifh  between  abfolute  and  rela¬ 
tive  ftrength.  The  relative  ftrength  of  a  fedtion  has  a  refe¬ 
rence  to  the  ftrain  adiually  exerted  on  that  fedtion.  This 
relative  ftrength  is  properly  meafured  by  the  power  which 
is  juft  able  to  balance  or  overcome  it,  when  applied  at  its 

proper 
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DA,  in  relation  to  the  power  applied  at  B. 

It  the  folid  is  a  redangular  beam,  whofe  breadth  is  b ,  it 
is  plain  that  all  the  vertical  fe&ions  are  equal,  and  that  AG 
or  i  d  is  the  fame  in  all.  Therefore  the  equation  expreffing 
the  equilibrium  between  the  momentum  of  the  external 
force  and  the  accumulated  momenta  of  cohefion  will  be 
pi  zz  f d b  X  4 d '• 

The  product  d  b  evidently  exprefies  the  area  of  the  fec- 
tion  of  fradure,  which  we  may  rail  /,  and  we  may  exprefs 
the  equilibrium  thus,  pi  zz  f  s  4  d,  and  2  /  :  d  =  fs  :  />. 

Now  fs  is  a  proper  expreffion  of  the  abfolute  cohefion  of 
the  fedion  of  fradure,  and  p  is  a  proper  meafure  of  its 
flrength  in  relation  to  a  power  applied  at  B.  Wh  may 
therefore  fay,  that  twice  the  length  of  a  reftungular  beam  is  to 
the  depth  as  the  abfolute  cohefion  to  the  relative  flrength. 

Since  the  adion  of  equable  cohefion  is  fimilar  to  the  ac¬ 
tion  of  equal  giavity,  it  follows,  that  whatever  is  the 
fto  urc  of  the  fedion,  the  relative  flrength  will  be  the  fame 
as  if  the  abfolute  cohefion  of  all  the  fibres  were  ading  at 
the  centre  of  gravity  of  the  fedion.  Let  g  be  the  diilance 
between  the  centre  of  gravity  of  the  fedion  and  the  axis  of 
fradure,  we  fhall  have  />/  zzfsg,  and  l :  g  zzfs  :  p.  It  will 
be  very  ufeful  to  recoiled  this  analogy  in  words  :  “  The 
length  of  a  prifmatic  beam  of  any  fiape  is  to  the  height  of  the 
centre  of  gravity  above  the  lower  fide,  *as  the  abjolute  cohefion  to 
the  flrength  relative  to  this  length 

Becaufe  the  relative  flrength  of  a  redangular  beam  is 

fbdid  fid1  .  t  .  .  '  .  - 

- — y or  -yy>  It  follows,  that  the  relative  itrengths  ot 

different  beams  are  proportional  to  the  abfolute  cohefion  of 
the  particles,  to  the  breadth,  and  to  the  fquare  of  the  depth 
diredly,  and  to  the  length  inverfely  ;  alfo  in  prilms  whofe 
fedions  are  fimilar,  the  (Lengths  are  as  the  cubes  of  the  dia- 
meters. 

Such  are  the  more  general  refults  of  the  mechanifm  of 
cd  on  tie  this  tran fverfe  flrain,  in  the  hypothefis  that  all  the  pai tides 
<  f  equaUc)  are  cxertlnK  equal  forces  in  the  inftant  of  fradure.  We  are 
hcfion;  ^  indebted  for  this  dodrine  to  the  celebrated  Galileo;  and  it 
was  one  of  the  firft  fpecimens  of  the  application  of  mathe¬ 
matics  to  the  fcience  of  nature. 

We  have  not  included  in  the  preceding  invefligation  that 
adion  of  the  external  force  by  which  the  folid  is  drawn 
fidewife,  or  tends  to  Hide  along  the  furface  of  fradure.  We 
have  fuppofed  a  particle  E  to  be  pulled  only  in  the  diredion 
E  e ,  perpendicular  to  the  fedion  of  fradure,  by  the  adion 
of  the  crooked  lever  BAE.  But  it  is  alfo  pulled  in  the  di¬ 
redion  EA ;  and  its  readion  is  in  fome  dired*on  (  E,  com¬ 
pounded  of  if  by  which  it  refills  being  pulled  outwards  ; 
and  f  ef  by  which  it  refills  being  pulled  downwards.  We 
are  but  imper'edly  acquainted  with  the  force  *  e,  and  only 
know  that  their  accumulated  fum  is  equal  to  the  force  p  : 
but  in  all  important  cafes  which  occur  in  pradice,  it  is  un- 
neceffary  to  attend  to  this  force  ;  becaufe  it  is  fo  fmall  in 
comparifon  of  the  forces  in  the  diredion  E  ey  as  we  eafily 
conclude  from  the  ufual  fmallnefs  of  AD  in  comparifon  of 

But  that  The  hypothefis  of  equal  cohefion,  exerted  by  all  the  par- 
hy;  or  hefts  tides  in  the  inftant  of  fradure,  is  not  conformable  to  nature: 

for  we  know,  that  when  a  force  is  applied  tranfverfely  at  B, 
the  beam  is  bent  downwards,  becoming  convex  on  the  up¬ 
per  fide  ;  that  fide  is  therefore  on  the  llretch.  The  par¬ 
ticles  at  D  are  farther  removed  from  each  other  than  thofe 
at  E,  and  are  therefore  actually  exerting  greater  cohelive  for¬ 
ces.  We  cannot  fay  with  certainty  and  precifion  in  wha't 
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proportion  each  fibre  is  extended.  It  Items  mofl  probable  Strength  of 
that  the  exteuiions  are  proportional  to  the  dillances  from  A.  Maccna 
We  {hall  fuppofe  this  to  be  really  the  cafe.  Now  recoiled 
the  general  law  which  we  formerly  laid  was  ohferved  in  all 
moderate  extenfions,  viz.  that  the  attractive  forces  exerted 
by  the  dilated  particles  were  proportional  to  their  dilata¬ 
tions.  Suppofe  now  that  the  beam  is  fo  much  bent  that 
the  particles  at  D  are  exerting  their  utmoft  force,  and  that 
this  fibre  is  juft  ready  to  break  or  adually  breaks.  It  is 
plain  that  a  total  fradure  muil  immediately  enfue  ;  becaufe 
the  force  which  was  fuperior  to  the  full  cohefion  of  the  par- 
tide  at  D,  and  a  certain  portion  of  the  cohefion  of  all  the 
reil,  will  be  more  than  fuperior  to  the  full  cohefion  of  the. 
particle  next  within  D,  and  a  fmaller  portion  of  the  cohe¬ 
sion  of  the  remainder. 

Now  let  F  reprefent,  as  before,  the  full  force  of  the  ex¬ 
terior  fibre  which  is  exerted  by  it  in  the  inftant  of  its 
breaking,  and  then  the  force  exerted  at  the  fame  inftant  by- 
the  fibre  E  will  be  had  by  this  analogy  AD  :  AE,  or 
f  x 

d:x  z z  f:  -jy  and  the  force  really  exerted  by  the  fibre  E 

is/xi.  . 

The  force  exerted  by  a  fibre  whofe  thicknefs  is  x  is- 

therefore  but  this  force  refills  the  flrain  by  ading 

d 

by  means  of  the  lever  EA  or  x,  Its  energy  or  mo- 

r . .  l 

and  the  accumulated  momenta 
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of  all  the  fibres  In  the  line  AE  will  be  f  X  fum  of  — 

This,  when  x  is  taken  equal  to  d ,  will  exprefs  the  momen¬ 
tum  of  the  whole  fibres  in  the  line  AD.  This,  therefore,. 

1. 

is  f^j  ,  or /j  d\  or  Jd  X  y  d.  Now / d  exprefies  the  ab- 

folute  cohefion  of  the  whole  line  AD.  T.  he  accumulated 
momentum  is  therefore  the  fame  as  if  the  abfolute  cohenon 
of  the  whole  line  were  exerted  at  Jd  ot  from  A.  ^  59- 

From  tliefe  premiles  it  follows  that  the  equation  exp  re  ft 
fing  the  equilibrium  of  the  drain  and  cohefion  is  pi  zz  j  ^ 

X?d;  and  hence  we  deduce  the  analogy,  “  As  thrice  the  on  otjier 
length  is  to  the  depth ,  fo  is  the  abfolute  cohefion  to  the  relative  principles* 
flrength 

This  equation  and  this  proportion  will  equally  apply  to 
redangular  beams  whole  breadth  is  b  ;  for  we  fhall  then 
have  pi  zz  fb  d  X  -f  d. 

We  alfo  fee  that  the  relative  {Length  is  proportional  to 
the  abfolute  cohefion  of  the  particles,  to  the  breadth,  and 
to  the  fquare  of  the  depth  diredly,  and  to  the  letigth  in¬ 
verfely  :  for  p  is  the  meafure  of  the  force  with  which  it  is. 

fbdlrd  fbd%  _  ,.  .  ^  . 

refilled,  and  p  zzJ—jL-9  =  .  In  this  refped  there¬ 

fore  this  hypothefis  agrees  with  the  Galilean;  but  it  afligns 
to  every  beam  a  fmaller  proportion  of  the  abfolute  cohefion 
of  the  fedion  of  fradure,  in  the  proportion  of  3  to  2.  In 
the  Galilean  hypothefis  this  fedion  has  a  momentum  equal 
to  4-  of  its  abfolute  flrength,  but  in  the  other  hypothefis  it 
is  only  -fd.  In  beams  of  a  different  form  the  proportion, 
may  be  different. 

As  this  is  a  moll  important  propofition,  and  the  founda¬ 
tion  of  many  pradical  maxi?ns,  we  are  anxious  to  have  it 
clearly  comprehended,  and  its  evidence  perceived  by  alb. 

Our  better  informed  readers  will  therefore  indulge  us  while 
we  endeavour  to  prefent  it  in  another  point  of  view,  where 
it  will  be  better  feen  by  thofe  who  are  not  familiarly  ac¬ 
quainted  with  the  fluxionary  calculus. 

.  Fi<r- 

4. 
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Strength  of  Fig.  y.  no  2.  A  is  a  perfpedlive  view  of  a  three  Tided  beam 
Mafciiak  proje<ftin^  horizontally  from  a  wall,  and  loaded  with  a  weight 
**"  at  B  juft  fufficient  to  break  it.  DABC  is  a  vertical  plane 
The  faire  through  its  higheft  point  D,  in  the  direction  of  it?  length, 
proportion  a  D  a  is  another  vertical  fedlion  perpendicular  to  AB.  The 
p  ehnteH  p-;cee  being  fuppofed  of  infuperable  11  re  noth  everywhere  ex¬ 
p^int  of  cept  111  t“e  Odilon  a  D  a9  and  the  cohefion  being  alio  lup- 

view.  pofed  infuperable  along  the  line  a  A  a,  it  can  break  nowhere 

but  in  this  feftion,  and  by  turning  round  a  A  a  as  round  a 
hinge-  Make  D  d  equal  to  AD,  and  let  D  d  reprefent  the 
abfolute  cohefion  of  the  fibre  at  D,  which  abfolute  cohefion 
we  exprelfed  by  the  fymbol  f.  Let  a  plane  a  d  a  be  made 

t6  pais  through  a  a  and  d9  and  let  d  a' d  be  another  crofs 
fedlion.  It  is  plain  that  the  prifmatic  folid  contained  be¬ 
tween  the  two  lections  a  1)  a  and  ol  d  cl  will  reprefent  the 
full  cohefion  of  the  whole  fedlion  of  fradlure  ;  for  we  may 
conceive  this  prifm  as  made  up  of  lines  fuch  as  F /,  equal 
and  parallel  to  D  d9  reprefenting  the  abfolute  cohefion  of 
each  particle  fuch  as  F.  The  pyramidal  folid  d  D  a  a,  cut 
off  by  the  plane  d a  a,  will  reprefent  the  cohefions  actually 
exerted  by  the  different  fibres  in  the  inllant  of  fradlure. 
For  take  any  point  E  in  the  furface  of  fradlure,  and  draw 
Ef  parallel  to  AB,  meeting  the  plane  ada\ne9  and  let 
e  A  E  be  a  vertical  plane.  It  is  evident  that  D  d  is  to  E  e 
as  AD  to  AE  ;  and  therefore  (fince  the  forces  exerted  by 
the  different  fibres  are  as  their  extenlion,  and  their  exten- 
fion  as  their  distances  from  the  axis  of  fradlure)  E  e  will  re¬ 
prefent  the  force  adlually  exerted  by  the  fibre  in  E,  while  D 
is  exerting  its  full  force  D  d.  In  like  manner,  the  plane 
F  F  ff  expreffes  the  cohefion  exerted  by  all  the  fibres  in  the 
line  F  F,  and  fo  on  through  the  whole  furface.  Therefoie 
the  pyramid  d  a  a  D  expreffes  the  accumulated  exertion  of 
the  whole  furface  of  frs&ure. 

Farther,  fuppofe  the  beam  to  be  held  perpendicular  to 
the  horizon  with  the  end  B  uppermoft,  and  that  the  weight 
of  the  prifm  contained  between  the  two  fedlions  a  D  a  and 
a'  da'  (now  horizontal)  is  juft  able  to  overcome  the  full  co¬ 
hefion  of  the  fedlion  of  fradlure.  The  weight  of  the  pyra¬ 
mid  dD  a  a  will  alfo  be  juft  able  to  overcome  the  cohefions 
afiually  exerted  by  the  different  fibres  in  the  inftant  of  frac¬ 
ture,  becaufe  the  weight  of  each  fibre,  fuch  as  E  e9  is  juft 
iuperior  to  the  cohefion  actually  exerted  at  E. 

Let  0  be  the  centre  of  gravity  of  the  pyramidal  folid*  and 
draw  0  O  perpendicular  to  the  plane  a  D  a.  The  whole 
weight  of  the  folid  dD  a  a  may  be  conceived  as  accumula¬ 
ted  in  the  point  o9  and  as  adting  on  the  point  O,  and  it  will 
have  the  fame  tendency  to  feparate  the  two  cohering  furfaces 
as  when  each  fibre  is  hanging  by  its  refpedtive  point.  For 
this  reafon  the  point  O  may  be  called  the  centre  of  a  final  effort 
of  the  unequal  forces  of  cohefion.  The  momenaim  there¬ 
fore,  or  energy  by  which  the  cohering  furfaces  are  feparated, 
will  be  properly  meafured  by  the  weight  of  the  folid  dDaa 
multiplied  by  OA ;  and  this  produdt  is  equal  to  the 
product  of  the  weight  p  multiplied  by  BA,  or  by  /.  Thus 
fuppofe  that  the  cohefion  along  the  line  AD  only  is  con- 
fidered.  The  whole  cohefion  wall  be  reprefented  by  a  tri¬ 
angle  AD^  D  d  reprefents  /,  and  AD  is  d9  and  AD  is  x. 
Therefore  A  D  d  is  \fd.  The  centre  of  gravity  0  of  the 
*  triangle  ADJ  is  in  the  interfedlion  of  a  line  drawn  from 
A  to  the  middle  of  D  d  with  a  line  drawn  from  d  to  the 
middle  of  AD  ;  and  therefore  the  line  0  0  will  make  AO 
=  yof  AD.  Therefore  the  adtual  momentum  of  cohefion 
is/Xi  c!X\d,  =  fXdX\d9  =  fdX\d,  or  equal  to  the 


abfolute  cohefion  adting  by  means  of  the  lever  .  If  the 

fedlion  of  fradture  is  a  redtangle,  as  in  a  common  joift,  whofe 
breadth  a  a  is  b}  it  is  plain  that  all  the  vertical  lines 
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will  be  equal  t»  AD,  and  their  cohefions  will  be  reprefented  Strength  1 
by  triangles  like  A  D  d  ;  and  the  whole  adtual  cohefion  Mareria! 
will  be  reprefented  by  a  wedge  whofe  bafes  are  vertical 
planes,  and  which  is  equal  to  half  of  the  parallelepiped  AD 
X  D  d  X  a  a9  and  will  therefore  be  :=  \  fb  d  ;  and  the 
diftance  A  O  of  its  centre  of  gravity  from  the  horizontal 
line  A  A  will  be  4  of  A  D.  The  momentum  of  cohefion 
of  a  joift  will  therefore  be  \fbdX\d9  or  fbd\d9  as  we 
have  determined  in  the  other  way. 

The  beam  reprefented  in  the  figure  is  a  triangular  prifm. 

The  pyramid  D  a  a  d  is  y  of  the  prifm  a  aD  d  a!  a  .  If  we 
make  s  reprefent  the  furface  of  the  triangle  a  D  a9  the  pyra¬ 
mid  is  -f  offs.  The  diftance  AO  of  its  centre  of  gravity 
from  the  horizontal  line  A  A'  is  {-  of  A  D,  or  1  d .  There¬ 
fore  the  momentum  of  adtual  cohefion  is  \fs  X  4  d9  z=fs£  d; 
that  is,  it  is  the  fame  as  if  the  full  cohefion  of  all  the  fibres 
were  accumulated  at  a  point  I  whofe  diftance  from  A  is  £tli 
of  AD  or  d ;  or  (that  we  may  fee  its  value  in  every  point 
of  view)  it  is  -Jth  of  the  momentum  of  the  full  cohefion  of 
all  the  fibres  when  accumulated  at  the  point  D,  or  adting  at 


the  diftance  d  zz  A  D. 

This  is  a  very  convenient  way  of  conceiving  the  momen¬ 
tum  of  adtual  cohefion,  by  comparing  it  with  the  mo¬ 
mentum  of  abfolute  cohefion  applied  at  the  diftance  AD 
from  the  axis  of  fradture.  The  momentum  of  the  abfo¬ 
lute  cohefion  applied  at  D  is  to  the  momentum  of  adtual 
cohefion  in  the  inftant  of  fradture  as  AD  to  A I.  There¬ 
fore  the  length  of  AT,  or  its  proportion  to  AD,  is  a  foit 
of  index  of  the  ftrength  of  the  beam.  We  {hall  call  it  the 
Index,  and  exprefs  it  by  the  fymbol  i. 

Its  value  is  ealily  obtained.  The  produdt  of  the  abfolute 
cohefion  by  AI  muft  be  equal  to  that  of  the  actual 
cohefion  by  AO.  Therefore  fay,  “  as  the  prifmatic  folid 
a  a  D  da  a!  is  to  the  pyramidal  folid  a  a  D  d9  fo  is  AO  to 
A  I.”  We  arc  affifted  in  this  determination  by  a  very  con¬ 


venient  circumftance.  In  this  hypothefis  of  the  adtual  co¬ 
hefions  being  as  the  diftances  of  the  fibres  from  A,  the 
point  O  is  the  centre  of  ofcillation  or  percufiion  of  the  fur- 
face  D  a  a  turning  round  the  axis  a  a:  for  the  momentum  of 
cohefion  of  the  line  F  F  is  F  F  X  F  j  X  EAz:FF  K  E  A2, 
becaufe  F/  is  equal  to  E  A.  Now  A  O,  by  the  nature  of 
the  centre  of  gravity,  is  equal  to  the  fum  of  all  thele  mo¬ 
menta  divided  by  the  pyramid  a  a  D  d\  that  is,  by  the  fum 
of  all  the  F  F  X  Ff;  that  is,  by  the  fum  of  all  the  FFXE  A. 

fum  ofFFxEA’  ...  .  .  „ 
Therefore  AO=  ^  ^ y ^  x"~E  A' *  w“lcii  1S  J1™'  tlie 

value  of  the  diftance  of  the  centre  of  percuffion  of  the 

triangle  a  aD  from  A:  (See  Rotation).  Moreover, 

if  G  be  the  centre  of  gravity  of  the  triangle  a  D  a9  we  ihall 

have  D  A  to  G  A  as  the  abfolute  cohefion  to  the  fum  of 

the  cohefions  adlually  exerted  in  the  inftant  of  fradture  ; 

for,  by  the  nature  of  this  centre  of  gravity,  A  G  is  equal  to 

fum  ofFFxEA  rwTrv/Ao*  t 

• - fam  of"p  f - 5  and  1  ie  *um  °I  F  r  X  A  G  is  equal 

to  the  fum  of  FFxE  A.  But  the  fum  of  all  the  lines 
F  F  is  the  triangle  a  D  a9  and  the  fuin  of  all  the  F  F  X  E  A 
is  the  fum  of  all  the  rcdtangles  F  F ff;  that  is,  the  pyramid 
dD  a  a.  Therefore  a  priim  whofe  bafe  is  the  triangle  a  D  a9 
and  whofe  height  is  AG,  is  equal  to  the  pyramid,  or  will 
exprefs  the  fum  of  the  adlual  cohefions  ;  and  a  prifm,  whofe 
bafe  is  the  fame  triangle,  and  whofe  height  is  D  d  or  D  a , 
expreffes  the  abfolute  cohefion.  Therefore  D  A  is  to  G  A 
as  the  abfolute  cohefion  to  the  fum  of  the  adlual  cohefions. 

Therefore  we  have  D  A  :  G  A  —  O  A  :  I  A. 

Therefore,  whatever  be  the  form  of  the  beam,  that  is, 
whatever  be  the  figure  of  its  fedlion,  find  the  centre  of 
ofcillation  O,  and  the  centre  of  gravity  G  of  this  fedlion. 
3  Call 
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I  lg'ft  of  Call  their  diftances  from  the  axis  of  fra&ure  o  and  g. 

eriata.  0 g 

V— J  A I  or  i  =  -j-,  and  the  momentum  of  cohefion  kfs  X 

where  j*  is  the  area  of  fiadUre. 

This  index  is  eafily  determined  in  all  the  cafes  which 
generally  occur  in  practice.  In  a  redangular  beam  A  I  is  -fd 


©f  AD  ;  in  a  cylinder  (circular  or  elliptic)  A1  is  TVth$  °f 
AD,  See.  Sec. 

In  this  hypothecs,  that  the  cohefion  actually  exerted  by 
each  fibre  is  as  its  extension,  and  that  the  extenfions  of  the 
fibres  are  as  their  diftances  from  A  (fig.  5.  n°  1.),  it  is  plain 
that  the  forces  exerted  by  the  fibres  D,  E,  &c.  will  be  repre- 
fented  by  the  ordinates  D  d,  E  e,  See .  to  a  ftraight  line  A  d. 
And  we  learn  from  the  principles  of  Rotation  that  the 
centre  of  percuffion  O  is  in  the  ordinate  which  pafles 

(through  the  centre  of  gravity  of  the  triangle  A  D  dy  or  (if 
we  confider  the  whole  fedion  having  breadth  as  well  as 
depth)  through  the  centre  of  gravity  ef  the  folid  bounded 
by  the  planes  DA,  d  A  ;  and  we  found  that  this  point 
O  was  the  centre  of  effort  of  the  cohefions  a&ually  exerted 
in  the  inftaut  of  fradure,  and  that  1  was  the  centre  of  an 
equal  momentum,  which  would  be  produced  if  all  the  fibres 
were  accumulated  there  and  exerted  their  full  cohefion. 

This  confideration  enables  us  to  determine,  with  equal 
facility  and  neatnefs,  the  ftrength  of  a  beam  in  any  hypothe¬ 
cs  of  forces.  The  above  hypothefis  was  introduced  with  a 
cautious  limitation  to  moderate  drains,  which  produced  no 
permanent  change  of  form,  or  no  fett  as  the  artifts  call  it : 
and  this  fuffices  for  all  purpofes  of  pradice,  feeing  that  it 
would  be  imprudent  to  expofe  materials  to  more  violent 
drains.  But  when  we  compare  this  theory  with  experi¬ 
ments  in  which  the  pieces  are  really  broken,  confidcrable 
deviations  may  be  expe&ed,  becaufe  it  is  very  probable 
that  in  the  vicinity  of  rupture  the  forces  are  no  longer  pro- 
ftx  portional  to  the  extenfions. 

y  the  That  no  doubt  may  remain  as  to  the  jnftnefs  and  com- 
pletenefs  of  the  theory,  we  muft  (how  how  the  relative 
be  de-  may  be  determined  in  any  other  hypothefis.  There- 

uned  fore  fuppofe  that  it  has  been  eftablifhed  by  experiment  on 
my  o-  any  kind  of  folid  matter,  that  the  forces  adually  exerted  in 
I  hypo-  inftant  0f  ffadure  by  the  fibres  at  D,  E*  See.  are  as  the 

ordinates  1)  d',  E  e,  See.  of  any  curve  line  A  ef  d'.  We  are 
fuppofed  to  know  the  form  of  this  curve,  and  that  of  the 
foiid  which  is  bounded  by 'the  vertical  plane  through  AD, 
-and  by  the  furface  which  paffes  through  this  curve  A  e' d' 
perpendicularly  to  the  length  of  the  beam.  We  know  the 
place  of  the  centre  of  gravity  of  this  curve  furface  or  folid, 
and  can  draw  a  line  through  it  parallel  to  A  B,  and  cutting 

I  the  furfece  of  fradure  in. fome  point  O.  This, point  is  alfo 
the  centre  of  effort  of  all  the  cohefions  adually  exerted  ; 
and  the  prodnd  of  A  O  and  of  the  folid  which  exprefles 
the  aducl  cohefions  will  give  the  momentum  of  cohefion 

equivalent  to  the  former/j  Or  we  may  find  an  index 

A  I,  by  making  A  I  a  fourth,  proportional  to  the  full  cohe- 
uon  of  the  furface  of  fradure,  to  the  accumulated  adual  cohe¬ 
fions,  and  to  AO  ;  and 'then /j  Xi  (~AI)  will  be  the 
momentum  of  cohefion  ;  and  we  fhall  Itill  have  I  for  the 
point  in  which  all  the  fibres  may  be  fuppofed  to  exert  their 
nil!  cohefion  f  and  to  produce  a  momentum  of  cohefion 
equal  to  the  real  momentum  of  the  cohefions  adually  exerted, 

and  the  relative  ftrength  of  the  beam  will  Hill  be  p  or 

fj  go 

d, l  *  Dius,  if  the  forces  be  as  the  fquares  of  the  exten 

fiens  (ft ifi  fuppofed  to  be  a6  the  diftances  from  A),  the 

Vol,  XVJII.  Part  X. 


[  17  ]  S  T  R 

Then  curve  A  d  d!  will  be  a  common  parabola,  having  AB  for  its  Strength  of 
axis  and  AD  for  the  tangent  at  its  vertex.  The  area  Matena^* 
AD^  will  be  -J-d  A  D  X  D d;  and  In  the  cafe  of  a  redan¬ 
gular  beam,  AO  will  be  ^ths  AD,  and  A I  will  be  £th  of 
AD.  , 

We  may  obferve  here  in  general,  that  if  the  forces 
adually  exerted  in  the  inftant  of  fradure  be  as  any  power  q 

A  D 

of  the  diftance  from  A,  the  index  A  I  will  be  =  ■ 


q  +  2 

for  a  redangular  beam,  and  the  momentum  of  cohefion  wilt 
always  be  ( caterts  paribus )  as  the  breadth  and  as  the  fquare 
of  the  depth;  nay,  this  will  be  the  cafe  whenever  the  adioa 
of  the  fibres  D  and  E  is  expreffed  by  any  fimilar  f undtont 
of  d  and  x.  This  is  evident  to  every  reader  acquainted  with 
the  fluxionary  calculus. 

As  far  as  we  can  judge  from  experience,  no  fimple  algebraic 
power  of  the  diftance  will  exprefs  the  adual  cohefions  of  the 
fibres.  No  curve  which  has  either  AD  or  AB  for  its 
tangent  will  fuit.  The  obfervations  which  we  made  in  the 
beginning  fhow,  that  although  the  curve  of  fig.  2.  muft  be 
fenfibly  ftraight  in  the  vicinity  of  the  points  of  interfedion 
with  the  axis,  in  order  to  agree  with  our  obfervations  which 
fhow  the  moderate  extenfions  to  be  as  the  extending  forces, 
the  curve  muft  be  concave  towards  the  axis  in  all  its  attradive 
branches,  becaufe  it  cuts  it  again.  Therefore  the  curve  fi.  d  d ' 
of  fig.  5.  (n°  1.)  muft  make  a  finite  angle  with  AD  or  AB, 
and  it  muft,  in  all  probability,  be  alfo  concave  towards  AD 
in  the  neighbourhood  of  d '.  It  may  however  be  convex  in 
fome  part  of  the  intermediate  arch.  We  have  made  ex¬ 
periments  on  the  extenfions  of  different  bodies,  and  find 
great  diverfitics  in  this  refped  :  But  in  all,  the  moderate 
extenfions  were  as  the  forces,  and  this  with  great  accuracy 
till  the  body  took  a  fett,  and  remained  longer  than  formerly 
when  the  extending  force  was  removed. 

We  muft  now  remark,  that  this  corredion  of  the  Galilean 
hypothefis  of  equal  forces  was  fuggefted  by  the  bending 
which  is  obferved  in  all  bodies  which  are  {trained  tranfverfe- 
ly.  Becaufe  they  are  beat,  the  fibres  on  the  convex  fide  have 
been  extended.  We  cannot  fay  in  what  proportion  -this  ob¬ 
tains  in  the  different  fibres.  Our  moft  diftind  notions  of 
the  internal  equilibrium  between  the  particles  render  it  high¬ 
ly  probable  that  tlieir  extenfion  is  proportional  to  their 
diftance  from  that  fibre  which  retains  its  former  dimenfions. 

But  by  whatever  law  this  is  regulated,  we  fee  plainly  that 
the  adions  of  the  ftretched  fibres  muft  follow  the  propor¬ 
tions  of  fome  fundion  of  this  diftance,  and  that  therefore 
the  relative  ftrength  of  a  beam  is  in  all  cafes  fufceptible  of 
mathematical  determination.  6% 

We  alfo  fee  an  intimate  connedion  between  the  (train  and  BeniouIliV 
the  curvature.  This  fuggefted  to  the  celebrated  James 
Bernoulli  the  problem  of  the  Elastic  Curvj;,  t.  e.  thecurvc 
curve  into  which  an  extenfible  rigid  body  will  be  bent  by  a 
tranfverfe  (train.  His  {elution  in  the  Ada  Lipfia  1694 
and  1695  is  a  very  beautiful  fpecimen  of  mathematical  dif- 
cuffion  ;  and  we  recommend  It  to  the  perufal  of  the  curious 
reader.  He  will  find  it  very  perfpicuoufiy  treated  in  the 
firft  volume  of  his  works,  publifhed  after  his  death,  where 
the  wfide  fteps  which  he  had  taken  in  his  inveftigation  are 
explained  fo  as  to  be  eafily  comprehended.  His  nephew 
Dan.  Bernoulli  has  given  an  elegant  abridgment  in  the 
Peterfburg  Memoirs  for  1729.  The  problem  is  too  in¬ 
tricate  to  be  fully  difeuffed  in  a  work/  like  ours  ;  but  it  is 
alfo  too  intimately  conneded  with  our  prefent  fubjed  to  be 
entirely  omitted.  Wc  muft  content  ourfdves  wdth  (flowing 
the  leading  mechanical  property  of  this  curve,  from  which 
the  mathematician  may  deduce  all  its  geometrical  properties. 

When  a  bar  of  uniform  depth  and  breadth,  and  of  a  given 
length,  is  bent  into  an  arch  of  a  circle,  the  extenfion  of  the 

C  outer 
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Strength  of  outer  fibres  is  proportional  to  the  curvature;  for,  becaufe 
Materials.  Clirves  formed  by  the  inner  and  outer  Tides  of  the  beam 
6^'^  are  fim^ar>  the  circumferences  are  as  the  radii,  and  the  ra¬ 
fts  leading  ^1US  °f  t^e  inner  circle  is  to  the  difference  of  the  radii  as  the 
mechanical  length  of  the  inner  circumference  is  to  the  difference  of  the 
property  circumferences.  The  difference  of  the  radii  is  the  depth  of 
deferibed,  t^e  the  difference  of  the  c  ircumferences  is  the  exten¬ 

fion  of  the  outer  fibres,  and  the  inner  circumference  is  fup- 
pofed  to  be  the  primitive  length  of  the  beam.  Now  the 
fecond  and  third  quantities  of  the  above  analogy,  viz.  the 
depth  and  length  of  the  beam,  are  conftant  quantities,  as  is 
alfo  their  product.  Therefore  the  product  of  the  inner  radius 
and  the  extenfion  of  the  outer  fibre  is  alfo  a  conflant  quan¬ 
tity,  and  the  whole  extenfion  of  the  outer  fibre  is  inverfely 
as  the  radius  of  curvature,  or  is  dire&ly  as  the  curvature  of 
the  beam. 

The  mathematical  reader  will  readily  fee,  that  into  what¬ 
ever  curve  the  elaftic  bar  is  bent,  the  whole  extenfion  of  the 
outer  fibre  is  equal  to  the  length  of  a  fimilar  curve,  having 
the  fame  proportion  to  the  thicknefs  of  the  beam  that  the 
length  of  the  beam  has  to  the  radius  of  curvature. 

Now  let  ADCB  (fig.  5.  n°  3.)  be  fuch  a  rod,  of  uniform 
breadth  and  thicknefs,  firmly  fixed  in  a  vertical  pofition,  and 
bent  into  a  curve  AEFB  by  a  weight  W  fufpended  at  B, 
and  of  fuch  magnitude  that  the  extremity  B  has  its  tangent 
perpendicular  to  the  a&ion  of  the  weight,  or  parallel  to  the 
horizon.  Suppofe  too  that  the  extenfions  are  proportional 
to  the  extending  forces.  From  any  two  points  E  and  F 
draw  the  horizontal  ordinates  EG,  FH.  It  is  evident 
that  the  exterior  fibres  of  the  fe&ions  E  e  and  F  f  are  ftretch- 
ed  by  forces  which  are  in  the  proportion  of  EG  to  FH 
(thefe  being  the  long  arms  of  the  levers,  and  the  equal 
thickneffes  E  e>  F/  being  the  fhort  arms).  Therefore  (by 
the  hypothefis)  their  extenfions  are  in  the  fame  proportion. 
But  becaufe  the  extenfions  are  proportional  to  fome  fimilar 
fun&ions  of  the  diflance  from  the  axes  of  fra&ure  E  and  F, 
the  extenfion  of  any  fibre  in  the  fe&ion  E  e  is  to  the  contem¬ 
poraneous  extenfion  of  the  fimilarly  fituated  fibre  in  the 
fe&ion  F f,  as  the  extenfion  of  the  exterior  fibre  in  the 
fe&ion  E  e  is  to  the  extenfion  of  the  exterior  fibre  in  the 
fe&ion  F / :  therefore  the  whole  extenfion  of  E  e  is  to  the 
whole  extenfion  of  F/  as  EG  to  FH,  and  EG  is  to  FH  as 
the  curvature  in  E  to  the  curvature  in  F. 

Here  let  it  be  remarked,  that  this  proportionality  of  the 
curvature  to  the  extenfion  of  the  fibres  is  not  limited  to  the 
hypothefis  of  the  proportionality  of  the  extenfions  to  the  ex¬ 
tending  forces.  It  follows  from  the  extenfion  in  the  dif¬ 
ferent  fe&ions  being  as  fome  fimilar  fun&ion  of  the  diftance 
from  the  axis  of  fradlure  ;  an  affumption  which  cannot  be  re- 
fufed. 

This  then  is  the  fundamental  property  of  the  elaftic  curve, 
from  which  its  equation,  or  relation  between  the  abfeiffa 
and  ordinate,  may  be  deduced  in  the  ufual  forms,  and  all  its 
other  geometrical  properties.  Thefe  are  foreign  to  our 
purpofe  ;  and  we  fhall  notice  only  fuch  properties  as  have  an 
immediate  relation  to  the  ftrain  and  ftrength  of  the  dif¬ 
ferent  parts  of  a  flexible  body,  and  which  in  particular  ferve 
to  explain  fome  difficulties  in  the  valuable  experiments  of  Mr 
6  Buffon  on  the  Strength  of  Beams. 

It  is  not  a  We  obferve,  in  the  firft  place,  that  the  elaftic  curve  cannot 
circle.  be  a  circle,  but  is  gradually  more  incurvated  as  it  recedes 
from  the  point  of  application  B  of  the  {training  forces.  At 
B  it  has  no  curvature  ;  and  if  the  bar  were  extended  be¬ 
yond  B  there  would  be  no  curvature  there.  In  like  manner, 
when  a  beam  is  fupported  at  the  ends  and  loaded  in  the  mid¬ 
dle,  the  curvature  is  greateft  in  the  middle  ;  but  at  the  props, 
or  beyond  them,  if  the  beam  extend  farther,  there  is  no 
curvature,  Therefore  when  a  beam  proje&ing  20  feet  from 
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a  wall  is  bent  to  a  certain  curvature  at  the  wall  by  a  weight  Stre#l 
fufpended  at  the  end,  and  a  beam  of  the  fame  fize  projeaing 
20  feet  is  bent  to  the  very  fame  curvature  at  the  wall  by  a 
greater  weight  at  1  o  feet  diftance,  the  figure  and  the  me¬ 
chanical  ftate  of  the  beam  in  the  vicinity  of  the  wall  is  dif¬ 
ferent  in  thefe  two  cafes,  though  the  curvature  at  the  very 
wall  is  the  fame  in  both.  In  the  firft  cafe  every  part  of  the 
beam  is  incurvated  ;  in  the  fecond,  all  beyond  the  ic  feet 
is  without  curvature.  In  the  firft  experiment  the  curva¬ 
ture  at  the  diftance  of  five  feet  from  the  wall  is  -|ths  of  the 
curvature  at  the  wall ;  in  the  fecond,  the  curvature  at  the 
fame  place  is  but  4  of  that  at  the  wall.  This  muft  weaken 
the  long  beam  in  this  whole  interval  of  five  feet,  becaufe 
the  greater  curvature  is  the  refult  of  a  greater  extenfion  of 
the  fibres. 

In  the  next  place,  we  may  remark,  that  there  is  a  certain  Ever 
determinate  curvature  for  every  beam  which  cannot  be  ex- 
ceeded  without  breaking  it  ;  for  there  is  a  certain  fepara-  m-nL 
tion  of  two  adjoining  particles  that  puts  an  end  to  their  co-  Vatui 
hefion.  A  fibre  can  therefore  be  extended  only  a  certain 
proportion  of  its  length.  The  ultimate  extenfion  of  the  outer 
fibres  mull  bear  a  certain  determinate  proportion  to  its 
length,  and  this  proportion  is  the  fame  with  that  of  the 
thicknefs  (or  what  we  have  hitherto  called  the  depth)  to 
the  radius  of  ultimate  curvature,  which  is  therefore  deter¬ 
minate. 

A  beam  of  uniform  breadth  and  depth  is  therefore  mod 
incurvated  where  the  ftrain  is  greateft,  and  will  break  in 
the  moft  incurvated  part.  But  by  changing  its  form,  fo  as  dcpth 
to  make  the  ftrength  of  its  different  fe&ions  in  the  ratio  moft  w 
©f  the  ftrain,  it  is  evident  that  the  curvature  may  be  the  vated 
fame  throughout,  or  may  be  made  to  vary  according  to  any 
law.  This  is  a  remark  worthy  of  the  attention  of  the  reaU 
watchmaker.  The  moft  delicate  problem  in  pra&ical  me- 
chanics  is  fo  to  taper  the  balance- fpring  of  a  watch  that  its 
wide  and  narrow  vibrations  may  be  ifochronous.  Hooke’s 
principle  ut  tenjio Jlc  vis  is  not  iufficient  when  we  take  the 
inertia  and  motion  of  the  fpring  itlelf  into  the  account.  The 
figure  into  which  it  bends  and  unbends  has  alfo  an  influence. 

Our  readers  will  take  notice  that  the.  artift  aims  at  an  ac¬ 
curacy  which  will  not  admit  an  error  of  -gx4oo4h,  and  that 
Harrifon  and  Arnold  have  a&ually  attained  it  in  feveral  in- 
ftances.  The  taper  of  a  fpring  is  at  prefent  a  noftrum  in 
the  hands  of  each  artift,  and  he  is  careful  not  to  impart  his 
fecret. 

Again,  fince  the  depth  of  the  beam  is  thus  proportional 
to  the  radius  of  ultimate  curvature,  this  ultimate  or  break¬ 
ing  curvature  is  inverfely  as  the  depth.  It  may  be  expreffed 

fey  4- 

When  a  weight  is  hung  on  the  end  of  a  prifmaticTo  vj 
beam,, the  curvature  is  nearly  as  the  weight  and  the  length the 
direaiy,  and  as  the  breadth  and  the  cube  of  the  depth  in-^^ 

b  d1  * 

verfely  ;  for  the  ftrength  is  =/  .  Let  us  fuppofe  that 

this  produces  the  ultimate  curvature  -j.  Now  let  the  beam 

be  loaded  with  a  {“mailer  weight  and  let  the  curvature  pro- 

bdz  1 

duced  be  C,  we  have  this  analogy/*jy 

...  -3 it  is  evident  that  this  is  alfo  true  of  a  beam 
f b  d 1 

fupported  at  the  ends  and  loaded  between  the  props  ;  and 
we  fee  how  to  determine  the  curvature  in  its  different  parts* 
whether  arifing  from  the  load,  or  from  its  own  weight,  or 
from  both. 

When  a  beam  i$  thus  loaded  at  the  end  or  middle,  the 

loaded 
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theo-  in  Dcams  juu  .  r  c  .. 

rcfult-  depth  inverfely,  and  the  defletftion  is  as  the  fquare  of  the 
n  from  *  r  .1  r-^.j  ^ _ .  fXr  tVip  ultimate  curvature  at 
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.,k «  US  point !.  p»1M  ta«T»d  the  fp.ce  tlr.^taldch  Km*  oTEjjg.  r"k, ‘S&t 

v„„d  fine  of  the  .,.h  into  »“V ?J £“>  “ ^  ",£  t  Xl«d  o””  tombflo.c.  Thf  *.«J  for the 

therefore  as  the  curvature  when  the  length i  ot  the  ftJ|  ^  which  vve  now  prefume  to  Incite  the  mathemati- 

given  (the  flexure  being  moderate),  and  as  the  fqua  i  th  y  unlimited  extenfion  of  natural  fcience, 

length  of  the  arch  when  the  curvature  u  given.  lhe  de-  cians  is  the  aimo  u  ^  To  go  no  further 

fleftion  therefore  is  as  the  curvature  and  as  the  fquar  of  ^  ^  a>  a  great  deal  0f  important  praai- 

cal  knowledge  refpe&ing  the  ftrength  of  bodies  is  derived 
from  the  fingle  obfervation,  that  in  the  moderate  exten- 
? _  u„r _ _  novtc  nrp  ovcrflrained  the 


3^ 
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:  theo- 
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the  length  of  the  arch  jointly  5  that  is,  as  JfT3*  °r  35 

3  lLH!L  '  The  defied.!  on  from  the  primitive  lhape  is  there. 
fbds*  r 

fore  as  the  bending  weight  and  the  cube  of  the  length  i- 
redly,  and  as  the  breadth  and  cube  of  the  depth  inverlely. 

In  beams  juft  ready  to  break,  the  curvature  is  as  the 

.  *  -  .  ,1  1  n  n1.-  tlvn  ffliiarp  nt  the 
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•if;0,™  length  divided  by  the  depth  j  for  the  ultimate  curvature  at 
?;rd^  the  breaking  part  is  the  fame  whatever  is  the 1  lengthy  and 
B  ;ft  me-  in  this  cafe  the  deflection  is  as  the  fquare  of  the  length.  _ 
t:  >ds  of  ex-  We  have  been  the  more  particular  in  our  conlideration 

»  ‘,nmg  ,  of  this  fubjed ,  becaufe  the  refulting  theorems  afford  us  the 

:  n  ufcuhp  fineft  methods  of  examining  the  laws  of  corpufcular  adion, 
pulcuiar  _ .mrlotlnn  nf  the  force  of  cohdioi 


mieit  iiicLiiuua  ui  t,Aaimiuu6  v—  - -  -  *  .  ,  - 

that  is,  for  difcovering  the  variation  of  the  force  of  cohdion 
by  a  change  of  diftance.  It  is  true  it  is  not  the  atomical 
law,  or  Hylarchic  Principle  as  it  may  ju%  be  called, 
which  is  thus  made  acceffible,  but  the  fpecific  lav/  of  the 
particles  of  the  fubftance  or  kind  of  matter  under  examina¬ 
tion.  But  even  this  is  a  very  great  point ;  and  coinciden¬ 
ces  in  this  refped  among  the  different  kinds  of  matter  are 
of  great  moment.  We  may  thus  learn  the  nature  of  the 
Torpufcular  adion  of  different  fubftances,  and  perhaps  ap¬ 
proach  t®  a  difeovery  of  the  mechanifm  of  chemical  affim- 
ties.  For  that  chemical  adions  are  infenfible  cafes  of  local 
motion  is  undeniable,  and  local  motion  is  the  province  or 
mechanical  difcuffion ;  nay,  we  fee  that  thefe  hidden 
changes  are  produced  by  mechanical  forces  in  many  impor¬ 
tant  cafes,  for  we  fee  them  promoted  or  prevented  by  njeans 
purely  mechanical.  The  converfion  of  bodies  into  elaftic 
vapour  by  heat  can  at  all  times  be  prevented  by  a  fufficient 
external  preffure.  A  flrong  folution  of  Glauber  s  fait  will 
congeal  in  an  inftant  by  agitation,  giving  out  its  latent 
heat  ;  and  it  will  remain  fluid  for  ever,  and  return  its  latent 
heat  in  a  clofe  velfel  which  it  completely  fills.  Even  wa¬ 
ter  will  by  fuch  treatment  freeze  in  an  inftant  by  agitation, 
or  remain  fluid  for  ever  by  confinement.  .  We  know  that 
heat  is  produced  or  extricated  by  fridion,  that  certain 
compounds  of  gold  or  filver  with  faline  matters  explode 
with  irrefiftible  violence  by  the  fmalleft  preffure  or  agita¬ 
tion.  Such  faffs  fhould  roufe  the  mathematical  philofo- 
pher,  and  excite  him  to  follow  out  the  conje&ures  of  the  il« 
luftrious  Newton,  encouraged  by  the  ingenious  attempts  of 
Bofcovich ;  arid  the  proper  beginning  of  this  ftudy  is  to 
attend  to  the  laws  of  attradion  and  repuHion  exerted  by 
the  particles  of  cohering  bodies,  difcoverable  by  experiments 
made  on  their  adual  extenfions  and  compreffions.  The  ex¬ 
periments  of  fimple  extenfions  and  comprefiionvS  are  quite 
inefficient,  becaufe  the  total  ftretching  of  a  wire  is  fo  fmall 
a  quantity,  that  the  miitake  of  the  i  oocth  part  of  an  inch 
occalions  an  irregularity  which  deranges  any  progreffion 
fo  as  to  make  it  ufelefs.  But  by  the  bending  of  bodies,  a 
diftenfion  of  T£eth  of  an  inch  may  he  eafily  magnified  in 
the  defledion  of  the  fpring  ten  thoufand  tiinea.  We 
know  that  the  inveftigation  is  intricate  and  difficult,  but  not 
Beyond  the  reach  of  our  prefent  mathematical  attainments  ; 
find  it  will  give  very  fine  opportunities  of  employing  all  the 
„  siddrefs  of  analyfis.  In  the  laft  century  and  the  beginning  of 
the  .  prefent  this  was  a  fufficient  excitement  to  the  firft  ge- 


lions  which  happen  before  the  parts  are  overftramed  the 
forces  are  nearly  in  the  proportion  of  the  extenfions  or  iepa- 
tations  of  the  particles.  To  return  to  our  fubjeft.  '  -  ... 

James  Bernoulli  in  his  fecound  dilfertation  on  the  elaftic 
curve,  calls  in  queftion  this  law,  and  accommodates  his  tn-qaeftioIl 
veftio-ation  to  any  hypothefis  concerning  the  relation  or  the  th^s  iaW| 
forces  and  extenfions.  He  relates  fome  experiments  o 
lute  firings  where  the  relation  was  confidcrably  different. 

Strings  of  three  feet  long, 

Stretched  by  2,  4,  6,  8,  10  pds. 

Were  lengthened  9,  17*  23>  27>  3°  \ines* 

But  this  is  a  moft  exceptionable  form  of  the  experiment.  The 
firings  were  twifted,  and  the  mechanifm  of  the  cxtenlions  is 

here  exceedingly  complicated, combined  with  compreffions  and 

with  tranfverfe  twifts,  Sc c.  We  made  experiments  on  fine  ihps 
of  the  gum  caoutchouc,  and  on  the  juice  of  the  berries  of  the 
white  bryony,  of  which  a  fingle  grain  will  draw  to  a  thread  Ot 
two  feet  long,  and  again  return  into  a  perfedly  round  fphere. 

We  meafured  the  diameter  of  the  thread  by  a  microfcope  with 
a  micrometer,  and  thus  could  tell  in  tvery  ftate  of  extenfion 
the  proportional  number  of  particles  in  the  feclions.  Wc 
found,  that  though  the  whole  range  m  which  the  diltance 
of  the  particles  was  changed  in  the  proportion  ot  13  to 
1,  the  extenfions  did  not  fenjibly  deviate  from  the  pro¬ 
portion  of  the  forces.  The  fame  thing  was  obferved  m  the 
caoutchouc  as  long  as  it  perfedly  recovered  its  firft  dimen- 
fions.  And  it  is  on  the  authority  of  thefe  experiments  that 
we  prefume  to  announce  this  as  a  law  of  nature.  , 

Dr  Robert  Hooke  was  Undoubtedly  the  fitft  who  attend- Which m. 
ed  to  this  fubjeft,  and  aflumed  this  as  a  law  of  nature.  by 
Mariotte  indeed  was  the  firit  who  exprefsly  ufed  it  tor  de- Dr  Hoo^?, 
termining  the  ftrengtli  of  beams  :  this  he  did  about  the 
1670,  correcting  the  fimple  theory  of  Galileo.  Leibnitz 
indeed,  in  his  difiertation  in  the  Stela  Eruditorum ^1084  de 
Reft /lent; a  Solidorum ,  introduces  thi3  confidcration,  and 
withes  to  be  confidered  as  the  difeoverer ;  and  he  is  always 
acknowledged  as  fuch  by  the  Bernoullis  and  others  who  adhe- 
red  to  his  peculiar  doftrines.  ButMarriotte  had  publithed  the 
dodtrine  in  the  moft  exprefs  terms  long  before  ;  and  Bulb  ri¬ 
per,  in  the  Comment.  Pelrofol.  1 729,  completely  vindicates  his 
claim.  But  Hooke  was  unqueftionably  the  difeoverer  ot  this 
law.  It  made  the  foundation  of  his  theory  of  fpnngs,  announ- 
ced  to  the  Royal  Society  about  the  year  i66t,  and  read  in 
1 666.  On  this  occafion  he  mentions  many  things  on  the 
ftrengtli  of  bodies  as  quite  familiar  to  liis  thoughts,  which 
are  immediate  dedu&ions  horn  this  principle;,  and  among 
thefe  all  the  fa£s  which  John  Bernoulli  fo  vauntingly  adduces 
in  fupport  of  Leibnitz’s  finical  dogmas  about  the  force  of  bo¬ 
dies  in  motion  ;  a  doftrine  which  Hooke  might  have  claimed 
as  his  own,  had  he  not  perceived  its  frivolous  inanity.  Tho'  h 

But  even  with  this  firft  corre&ion  of  Marnotte,  the  ine-corre(cbed 
chanifm  of  tranfverfe  ftiain  is  not  fully  nor  juftly  explain- by  Mat*^ 
ed  The  force  ading  in  the  direftion  BP  (fig.  5.  n°  i.>,  and  otte  it  doe* 
bending  the  body  ABCD,  not  only  ftretches  the  fibres  on  proper- 
the  fide  oppofite  to  the  axis  of  fra&ure,  but  compreues  the  tjie 
fide  AB,  which  becomes  concave  by  the  ftrain.  Indeed  itnifm  of 
cannot  do  the  one  without  doing  the  other :  For  in  order  tranfverfe 
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^aterbls^  ^retc^  ^  ^res  tlicre  muft  be  fome  fulcrum,  fome 

i-r  -  y-  ,  fupport,  on  which  the  virtual  lever  BAD  may  prefs,  that 
it  may  tear  afunder  the  flretched  fibres.  'I 'his  fulcrum 
muft  fuftain  both  the  preffure  ariling  from  the  cohefton  of 
the  diftended  fibres,  and  alfo  the  adlion  of  the  external 
force,  which  immediately  tends  to  caufe  the  prominent 
part  of  the  beam  to  flide  along  the  fe&ion  DA.  Let  BAD 
(fig.  5.  n°  I.)  be  confidered  as  a  crooked  lever,  of  which 
A  is  the  fulcrum.  Let  an  external  foree  be  applied  at  B 
in  the  direction  BP,  and  let  a  force  equal  to  the  accumu¬ 
lated  cohefion  oF  AD  be  applied  at  O  in  the  direction  op. 
pofite  to  AB,  that  is,  perpendicular  to  AO  ;  and  let  thefe 
two  forces  be  fuppofed  to  balance  each  other  by  the  inter¬ 
vention  of  the  lever.  In  the  firft  place,  the  force  at  O  muft 
be  to  the  force  at  B  as  AB  to  AO  :  Therefore,  if  we  make 
AK  equal  and  oppofite  to  AO,  and  AL  equal  andoppofite 
to  AB,  the  common  principles  of  mechanics  inform  us 
that  the  fulcrum  A  is  affedled  in  the  fame  manner  as  if  the 
two  forces  AK  and  AL  \Tfrre  immediately  applied  to  it, 
the  force  AK  being  equal  to  the  weight  P,  and  AL  equal 
to  the  accumulated  cohefton  actually  exerted  in  the  inftant 
of  frajflure.  The  fulcrum  is  therefore  really  preffed  in  the 
dire&ion  AM,  the  diagonal  of  the  parallelogram,  and  it 
muft  refift  in  the  dire&ion  and  with  the  force  MA  ;  and 
this  power  of  refiftance,  this  fupport,  muft  be  furnifhed  by 
the  repulfive  forces  exerted  by  thofe  particles  only  which  are 
in  a  ftate  of  adlual  compreflion.  The  force  AK,  which  is 
equal  to  the  external  force  P,  muft  be  refilled  in  the  direc¬ 
tion  KAJ)y  the  lateral  cohefion  of  the  whole  particles 
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quite  accidental,  and  is  not  ftri&Iy  true  in  any  body.  InStrens 
mod  bodies  which  have  any  confiderable  firmnefs,  the  com-  iVTat( 
preflions  made  by  any  external  force  are  not  fo  great  as  the 
dilatations  which  the  fame  force  would  produce  ;  that  is, 
the  repulfions  which  are  excited  by  any  fuppofed  degree  of 
compreflion  are  preater  than  the  attraftions  excited  by  the 
fame  degree  of  dilatation*  Hence  it  will  generally  follow, 
that  the  angle  d AD  is  lefs  than  the  angle  j  A  A,  and  the 
ordinates  Dr/,  Ee,  &c.  are  lefs  than  the  corrcfponding  or¬ 
dinates  A  E  ,  &c. 

But  whatever  be  the  nature  of  the  line  d  A  ;,  we  arc  cer¬ 
tain  of  this,  that  the  whole  area  AD  d  is  equal  to  the  whole 
area  A  a  «r:  for  as  the  force  at  B  is  gradually  increafed,  and 
the  parts  between  A  and  D  are  more  extended,  and  greater 
cohefive  forces  are  excited,  there  is  always  fucli  a  degree  of 
repulfive  forces  excited  in  the  particles  between  A  and  A 
that  the  one  fet  precifely  balances  the  other.  The  force  at 
B,  adling  perpendicularly  to  AB,  has  no  tendency  to  pufh 
the  whole  piece  cloler  on  the  part  next  the  wall  or  to  pull 
it  away.  The  fum  of  the  attractive  and  repulfive  forces 
a&ually  excited  muft  therefore  be  equal.  Thefe  fums  arc 
reprefented  by  the  two  triangular  areas,  which  arc  therefore 
equal- 

The  greater  we  fuppofe  the  repulfive  forces  correfpond- 
ing  to  any  degree  of  compreflion,  in  comparifon  with  the 
attradlive  forces  correfponding  to  the  fame  degree  of  exten- 
fion,  the  fmaller  will  A  a  be  in  comparifon  of  AD.  In  a 
piece  of  cork  or  fponge,  A  A  may  chance  to  be  equal  t0 
AD,  or  even  to  exceed  it  ;  but  in  a  piece  of  marble,  A  a 


between  D  and  A  (the  particle  D  is  not  only  drawn  -  will  perhaps  be  very  fmall  in  comparifon  of  AD. 
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forward  but  downward).  This  prevents  the  part  CDAB 
from  Hiding  down  along  the  fedlion  DA. 
verified1  bv  This  is  fully  verified  by  experiment.  If  we  attempt  to 
exjieri-  break  a  long  flip  of  cork,  or  any  fuch  very  compreflible 

ment.  body,  we  always  obferve  it  to  bulge  out  on  the  concave 

fide  before  it  cracks  on  the  other  fide.  If  it  is  a  body  of 
fibrous  or  foliated  texture,  it  feldom  fails  fplintering  off  on 
the  concave  fide  ;  and  in  many  cafes  this  fplintering  is  very 
deep,  even  reaching  half  way  through  the  piece.  "  In  hard 
and  granulated  bodies,  fuch  as  a  piece  of  freeftdne,  chalk, 
dry  clay,  fugar,  and  the  like,  we  generally  fee  a  confiderable 
fplinter  or  Oliver  fly  off  from  the  hollow  fide.  If  the  frac¬ 
ture  be  flowly  made  by  a  force  at  B  gradually  augmented, 
the  formation  of  the  fplinter  is  very  diftin&ly  feen.  It 
forms  a  triangular  piece  like  alb,  which  generally  breaks 
in  the  middle.  We  doubt  not  but  that  attentive  observa¬ 
tion  would  (how  that  the  dire&ion  of  the  crack  on  each 
fide  of  I  is  not  very  different  from  the  diredlion  AM  and 
its  correfpondent  on  the  other  fide.  This  is  by  no  means  a 
circumflance  of  idle  curiofity,  but  intimately  conne&ed  with 
74  the  mechanifm  of  cohefion. 

Confequen-'  Eet  us  fee  what  confequences  refult  from  this  ftate  of  the 
irgfrom*  ca^e  refpe&ing  the  ftrength  of  bodies.  Let  DaKC  (fig.  6.) 
the  ftate  reprefent  a  vertical  fe&iori  of  a  prifm  of  compreflible  rnate- 
of  the  cafe,  rials,  fuch  as  a  piece  of  timber.  Suppofe  it  loaded  with  a 
weight  P  hung  at  its  extremity.  Suppofe  it  of  fuch  a  con- 
flitution  that  all  the  fibres  in  AD  are  in  a  ftate  of  dilata¬ 
tion,  while  thofe  in  A  a  are  in  a  ftate  of  compreflion.  In 
the  inftant  offra&ure  the  particles  at  D  and  E  are  with-held 
by  forces  Dr/,  E  e,  and  the  particles  at  a  and  E  repel,  re¬ 
fift,  or  fupport,  with  forces  A  E  f. 

Some  line,  fuch  as  de  A  will  limit  all  thefe  ordinates, 
which  reprefent  the  forces  a&uafly  exerted  in  the  inftant  of 
fra&ure.  If  the  forces  are  as  the  extenfions  and  compref- 
fions,  as  we  have  great  reafon  to  believe,  de  A  and  A*  # 
will  be  two  ftraight  lines.  They  will  form  one  ftraight  line 
d  A/,  if  the  forces  which  refift  a  certain  dilatation  are  equal 
to  the  forces  which  refift  an  equal  compreffion,  £ut  this  i$ 


Nowit  is  evident  that  the  repulfive  forces  excited  be- An  im-k 
tween  A  and  a  have  no  fhare  in  preventing  the  fradlure.tant  ca^ 
They  rather  contribute  to  it,  by  furuifhing  a  fulcrum  tc/T161106 
the  lever,  by  whofe  energy  the  cohefion  of  the  particles  inA^ji? 
AD  is  overcome.  Hence  we  fee  an  important  confequenceof  bod 
of  the  compreflibility  of  the  body.  Its  power  of  refilling  fully  p" 
this  tranfverfe  ftrain  is  diminifhed  by  it,  and  fo  much  theved‘ 
more  diminilhed  as  the  fluff  is  more  compreflible. 

This  is  fully  verified  by  fome  very  curious  experiments 
made  by  Du  Hamel.  He  took  16  bars  of  willow  2  feet 
long  and  ~  an  inch  fquare,  and  fupporting  them  by  props 
under  the  ends,  he  broke  them  by  weights  hung  on  the 
middle.  He  broke  4  of  them  by  weights  0/40,  41,  47, 
and  52  pounds  :  the  mean  is  45.  He  then  cut  4  of  them 
jd  through  on  the  upper  fide,  and  filled  up  the  cut  with  a  ‘ 
thin  piece  of  harder  wood  fluck  in  pretty  tight.  Thefe 
were  broken  by  48,  54,  50,  and  52  pounds  5  the  mean  of 
which  is  51.  He  cut  other  four  4*  through,  and  they  were 
broken  by  47,  49,  50,  46;  the  mean  of  which  is  48.  The 
remaining  four  were  cut  -f  ds ;  and  their  mean  ftrength  was  42. 

Another  fet  of  his  experiments  is  ftill  more  remarkable. 

Six  battens  of  willow  36  inches  long  and  r-J  fquare  were 
broken  by  525  pounds  at  a  medium. 

Six  bars  were  cut  jd  through,  and  the  cut  filled  with  a 
wedge  of  haid  wood  fluck  in  with  a  little  force:  thefe  broke 
with  551. 

Six  bars  were  cut  half  through,  and  the  cut  was  filled 
in  the  fame  manner  :  they  broke  with  542. 

Six  bars  were  cut  Jths  through  :  thefe  broke  with  530. 

A  batten  cut  |ths  through,  and  loaded  till  nearly  broken, 
was  unloaded,  and  the  wedge  taken  out  of  the  cut.  A 
thicker  wedge  was  put  in  tight,  fo  as  to  make  the  batten 
ftraight  again  by  filling  up  the  fpace  left  by  the  compref- 
fion  of  the  wood  :  this  batten  broke  with  577  pounds. 

From  this  it  is  plain  that  more  than  yds  of  the  thicknefs 
(perhaps  nearly  ^ths)  contributed  nothing  to  the  ftrength. 

The  point  A  is  the  centre  of  fra&ure  in  this  cafe  ;  and 
ia  order  to  eftimate  the  ftrength  of  the  piece,  we  may  fup¬ 
pofe 
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Strength  of  p0fe  that  the  crooked  lever  virtually*  concerned  in  the  flrain 
Materials.^  js  DAB.  We  mufl  find  the  point  I,  which  is  the  centre 
0f  effort  of  all  the  attra&ive  forces,  or  that  point  where  the 
full  cohefion  of  AD  mull  be  applied,  fo  as  to  have  a  mo¬ 
mentum  equal  to  the  accumulated  momenta  of  all  the  variable 
forces.  We  mull  in  like  manner  find  the  centre  of  effort  i 
of  the  repulfive  or  fupporting  forces  exerted  by  the  fibres 
lying  between  A  and  a. 

It  13  plain,  and  the  remark  is  important,  that  this  lafi 
centre  of  effort  is  the  real  fulcrum  of  the  lever,  although  A 
2S  the  point  where  there  is  neither  extenfion  nor  contraction ; 
for  the  lever  is  fupported  in  the  fame  manner  as  ir  the  repul¬ 
sions  of  the  whole  line  A  a  were  exerted  at  that  point.  There¬ 
fore  let  S  reprefent  the  furface  of ira&ure  from  A  to  D,  and 
f  reprefent  the  abfolute  cohefion  of  a  fibre  at  D  in  the  in¬ 
fant  of  fraChire.  W e  fhall  have /S  X-I  +  i  =r  p  /,  or  / :  I 
4-  /  =:/S  :p;  that  is,  the  length  AB  is  to  the  dillance  be¬ 
tween  the  two  centres  of  effort  I  and/,  as  the  abfolute  cohe¬ 
fion  of  the  fe&ion  between  A  and  D  is  to  the  relative 
flrength  of  the  fe&ion. 

It  would  be  perhaps  more  accurate  to  make  A I  and  A  i 
equal  to  the  diflances  of  A  from  the  horizontal  lines  pafiing 
through  the  centres  of  gravity  of  the  triangles  d  A  D  and 
£  A  It  is  only  in  this  coriflru£lion  that  the  points  I 
and  1  are  the  centres  of  real  effort  of  the  accumulated  at¬ 
tractions  and  repulfions.  But  I  and  i,  determined  as  we 
have  done,  are  the  point3  where  the  full,  equal,  actions  may. 
be  all  applied,  fo  as  to  produce  the  fame  momenta.  The 
final  refults  are  the  fame  in  both  cafes.  The  attentive  and 
duly  informed  reader  will  fee  that  Mr  Bulfinger,  in  a  very 
elaborate  differtation  on  the  flrength  of  beams  in  the  Com¬ 
ment.  Pet*  opolitan.  1729,  has  committed  feveral  miflakes  in 
his  eflimation  of  the  aCtions  of  the  fibres.  We  mention  this 
becanfe  his  reafonings  are  quoted  and  appealed  to  as  autho¬ 
rities  by  Mufchenbroek  and  other  authors  of  note.  The 
fubjeCl  has  been  confidered  by  many  authors  on  the  conti¬ 
nent.  Wc  recommend  to  the  reader’s  pernfal  the  very  mi¬ 
nute  difeuffions  in  the  Memoirs  of  the  Academy  of  Paris  for 
2702  by  Varignon,  the  Memoirs  for  1708  by  Parent,  and 
particularly  that  of  Coulomb  in  the  Mem.  par  les  Sgavans 
Et rangers,  tom.  vii. 

It  is  evident,  from  what  has  been  faid  above,  that  if  S 
and  s  reprefent  the  furfaees  of  the  fe&ions  above  and  below 
A,  and  if  G  and  g  are  the  diflances  of  their  centres  of  gravity 
fiom  A,  and  O  and  0  the  diflances  of  their  centres  of  ofcil- 
lation,  and  D  and  d  their  whole  depths,  the  momentum  of 

1  s'  mi  1  /S*G*0  f  , 

cohefion  will  be  — g — ~ ~  p  /.* 

If  (as  is  mofl  likely)  the  forces  are  proportional  to  the 
extenfions  and  compreffions,  the  diflances  A I  and  A/,  which 
G’O 

are  refpeClively  =  -jy  and  ,  are  refpeClively  =r  D  A, 

and  -f  a  A  ;  and  when  taken  together  are  =  D  If, 
moreover,  the  extenfions  are  equal  to  the  compreffions  in  the 
inflant  of  fra&ure,  and  the  body  is  a  rectangular  prifm  like 
a  common  joifl  or  beam,  then  D  A  and  A  A  are  alfo 
equal ;  and  therefore  the  momentum  of  cohefionis  fbXi-d 
fb  dz 

X  y  ^/,  =  — g~,  =  fb  d  X  £  d  =r  pL  Hence  we  obtain 

this  analogy,  “  Six  times  the  length  is  to  the  depth  as  the 
abfolute  cohefion  of  the  feClion  is  to  its  relative  flrength.” 
This  confe-  Thus  we  fee  that  the  compreffibility  of  bodies  has  a  very 
?heTex/r*  ^re?t  ln^uence  on  their  power  of  withflanding  a  tranfverfe 
plained.  Itmim  .  We  fee  that  in  this  mofl  favourable  fuppoiition  of 
equal  dilatations  and  compreffions,  the  ilrength  is  reduced  to 
one  half  of  the  value  of  what  it  would  have  been  had 
the  body  been  incompreffible.  This  is  by  no  means 
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obvious;  for  it  does  not  readily  appear  how  compreffibi- Strength 
lity,  which  does  not  diminifh  the  cohefion  of  a  fingle  *atena  h\ 
fibre,  fliould  impair  the  flrength  of  the  whole.  The 
reafon,  however,  is  fufliciently  convincing  when  pointed 
out.  In  the  inflant  of  fra&ure  a  fmaller  portion  of  the  fec- 
tion  is  a&ually  exerting  cohehve  forces,  while  a  part  of  it  is 
only  ferving  as  a  fulcrum  to  the  lever,  by  whofe  means  the 
ft  rain  on  the  fe&ion  is  produced.  We  fee  too  that  this 
diminution  of  flrength  does  not  fo  much  depend  on  the  fen- 
fible  comprefiibility,  as  011  its  proportion  to  the  dilatability 
by  equal  forces.  When  this  proportion  is  fmall,  A  a  Is 
fmall  in  comparifon  of  AD,  and  a  greater  portion  of  the 
whole  fibre  is  exerting  attractive  forces.  The  experiments 
already  mentioned  of  Du  Hamel  de  Monceau  on  battens  of 
'willow  fnow  that  its  comprefiibility  is  nearly  equal  to  its  di- 
latability.  But  the  cafe  is  not  very  different  in  tempered 
fleel.  The  famous  Harrifon,  in  the  delicate  experiments 
which  he  made  while  occupied  in  making  his  longitude 
watch,  difeovered  that  a  rod  of  tempered  fleel  was  nearly  as 
much  diminifhed  in  its  length  as  it  was  augmented  by  the 
fame  external  force.  But  it  is  not  by  any  means  certain 
that  this  is  the  proportion  of  dilatation  and  comprefikm 
which  obtains  in  the  very  inflant  of  fra&ure.  We  rather 
imagine  that  it  is  not.  The  forces  are  nearly  as  the  dilata¬ 
tions  till  very  near  breaking  ;  but  we  think  that  they  dimi¬ 
nifh  when  the  body  is  juft  going  to  break.  But  it  feems 
certain  that  the  forces  which  refill  compreffion  increafe  falt¬ 
er  than  the  compreffions,  even  before  fra&ure.  We  know 
inconteflably  that  the  ultimate  refinances  to  compreffion  are 
iiifuperable  by  any  force  which  we  can  employ.  The  re¬ 
pulfive  forces  therefore  (in  their  whole  extent)  increafe  fafler 
than  the  compreffions,  and  are  expreffed  by  an  affymptotic 
braneli  of  the  Bofcovician  curve  formerly  explained.  It  is 
therefoie  probable,  efpecially  in  the  more  fimple  fubftances* 
that  they  increafe  fafler,  even  in  fuch  compreffions  as  fre¬ 
quently  obtain  in  the  breaking  of  hard  bodies.  'We  are 
difpofed  to  think  that  this  is  always  the  cafe  in  fuch  bodies 
as  do  not  fly  off  in  fplinters  on  the  concave  fide  ;  but  this 
mufl  be  under  flood  with  the  exception  of  the  permanent 
changes  which  may  be  made  by  compreffion,  when  the  bo° 
dies  are  crippled  by  it.  This  always  increafes  the  c*>mpref-  * 

fion  itfclf,  and  caufes  the  neutral  point  to  fhift  flill  more  to¬ 
wards  D.  The  effect  of  this  is  fo  me  times  very  great  and  fataL 
Experiment  alone  can  help  us  to  difeover  the  proportion 
between  the  dilatability  and  comprefiibility  of  bodies.  The 
llrain  now  under  confi deration  feems  the  bell  calculated  for 
this  refearch.  Thus  if  we  find  that  a  piece  of  wood  an  inch 
fquarc  requires  12,000  pounds  to  tear  it  afunderby  a  direct 
pull,  and  that  200  pounds  will  break  it  traufverfely  by  act¬ 
ing  10  inches  from  the  fe&ion  of  fra&ure,  we  mufl  con¬ 
clude  that  the  neutral  point  A  is  in  tKe  middle  of  the  depth, 
and  that  the  attractive  and  vepulfive  forces  are  equal;  Any 
notions  that  we  can  form  of  the  conflitution  of  fueh  fibrous 
bodies  as  timber,  make  us  imagine  that  the  fenfible  compref- 
fions,  including  what  arifes  from  the  bending  up  of  thecoma 
preffed  fibres,  is  much  greater  than  the  real-  corpufcular  ex¬ 
tenfions.  One  may  get  a  general  convi&ion  of  this  nnex- 
pe&ed  propofition  by  refle&ing  on  what  mufl  happen  du~ 
ring  the  fra&ure,  An  undulated  fibre  can  only  be  drawn 
flraight,  and  then  the  corpufcular  extenfion  begins  ;  but  it> 
may  be  bent  up  by  comprefiion  to  any  degree,  the  corpuf¬ 
cular  compreffion  being  little  afle&ed  all  the  while.  This* 
obfervation  is  very  important ;  and  though  the  forces  o£ 
corpufcular  repulfion  maybe  almoft  infuperable  by  any  com¬ 
prefiion  that  we  can  employ,  a  fmjible  comprefiion  may.  be 
produced  by  forces  not  enormous,  fufilcient  to  cripple  the 
beam.  Of  this  we  fhall  fee  very  important  inftancea  after¬ 
wards* 

m 
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It  deferves  to  be  noticed,  that  although  the 


Strength  of 

^Ma.erials.  ftrength  of  a  prifmatic  folid  is  extremely  different  in  the 
three  hypothefes  now  confidered,  yet  the  proportional 
The  pro-  fbengths  of  different  pieces  follow  the  fame  ratio  ;  namely, 
portional  the  dire&  ratio  of  the  breadth,  the  dire&  ratio  of  the  fquare 
different  °  ^  ^ie  depth,  and  the  inverfe  ratio  of  the  length.  In  the 
piece-  f  i-  fir  ft  hypothefis  (of  equal  forces)  the  ftrength  of  a  rectangular 
fbd2 

beam  was  r  ;  in  the  fecond  (of  attractive  forces  propor- 

and  in  the  third  (equal 
3  l 

attractions  and  reptllfions  proportional  to  the  extenfions  and 

fb  dz  fb  d2 

compreffions)  it  was or  more  generally  where 

m  expreffes  the  unknown  proportion  between  the  attractions 
and  repul fio ns  correfponding  to  an  equal  extenfion  and  com- 
preffion. 

Hence  we  derive  a  piece  of  ufeful  information,  which  is 
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relative  diameters  and  C  the  centre.  Draw  BD  perpendicular  to  Strenpth  o! 

BC,  and  join  DC.  Then,  becaufe  BDS  =  CD’-  — CB%  MVer'al*> 


low  the 
fame  ra¬ 
tio. 
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tional  to  the  extenfions)  it  wasJ 
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ihe  cohe* 
ii©n  is  op- 
pofed  to 

the  drain. 
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The  ftrong- 
«ft  joift  has 
not  the 
created 


apiece de-  condrmed  by  unexcepted  experience,  that  the  ftrength 
•pends chief- a  piece  depends  chiefly  on  its  depth,  that  is,  on  that  di- 
Jy  oh  its  menlion  which  is  in  tlie  dire&ion  of  the  ftiain.  A  bar  of 

depth,  timber  of  one  inch  in  breadth  and  two  inches  in  depth  is 

four  times  as  ftrong  as  a  bar  of  only  one  inch  deep,  and  it 
is  twice  as  ftrong  as  a  bar  two  inches  broad  and  one  deep  ; 
that  is,  a  joift  or  lever  is  always  flrongeft  when  laid  on  its 
19  edge. 

And  there-  There  is  therefore  a  choice  in  the  manner  In  which  the 
-choice  in  c°fiefi°n  Is  oppofed  to  the  drain.  The  general  aim  muft  be 
the  manner to  put  the  centre  of  effort  I  as  far  from  the  fulcrum  or  the 
in  which  neutral  point  A  as  poffible,  fo  as  to  give  the  greateft  energy 
or  momentum  to  the  cohefion.  Thus  if  a  triangular  bar 
proje&ing  from  a  wall  is  loaded  with  a  weight  at  its  extre¬ 
mity,  it  will  bear  thrice  as  much  when  one  of  the  fides  is 
upper-moftas  when  it  is  undermoft.  The  bar  of  fig.  5.  n*  2. 
would  be  three  times  as  ftrong  if  the  fide  AB  were  upper- 
moft  and  the  edge  DC  undermoft. 

Hence  it  follows  that  the  flrongeft  joift  that  can  be  cut 
out  of  a  round  tree  is  not  the  one  which  has  the  greateft 
quantity  of  timber  in  it,  but  fuch  that  the  produ&  of  its 
quantity  ©f  breath  by  the  fquare  of  its  depth  fhall  be  the  greateft  pof- 
******  jible.  Let  A  BCD  (fig*  7.)  be  the  fe&ion  of  this  joift  in- 
feribed  in  the  circle,  AB  being  the  breadth  and  AD  the 
depth.  Since  it  is  a  re&angular  fe&ion,  the  diagonal  BD 
is  a  diameter  of  the  circle,  and  BAD  is  a  right  angled  tri¬ 
angle.  Let  BD  be  called  a ,  and  BA  be  called  x  ;  then 
AD  is  =r  </<j2  — x2.  Now  v/e  muft  have  AB  X  AD2, 
or  x  X  a 2  —  x\  or  a2  x  —  x 3,  a  maximum.  Its  fluxion 

2 

a2  x — 3*2jc  muft  be  made  sr  o,  or  a2  =1  3  *2,  or  x2  =  — 

if  therefore  we  make  DE  1=  4  HB,  and  draw  EC  perpen¬ 
dicular  to  BD,  it  will  cut  the  circumference  in  the  point  C, 
which  determines  the  depth  BC  and  the  breadth  CD. 

Becaufe  BD  :  BC  =  CD  :  CE,  we  have  the  area  of  the 
fe&ion  BC'CD  r=  BD'CE.  Therefore  the  different  fec- 
tions  having  the  fame  diagonal  BD  are  proportional  to 
their  heights  CE.  Therefore  the  fe&ion  BCDA  is  lefs 
than  the  fe&ion  B  c  D  a,  whole  four  fides  are  equal.  The 
joift  fo  fhaped,  therefore,  is  both  ftronger,  lighter,  and 
cheaper. 

The  ftrength  of  A  BCD  is  to  that  of  a  B  c  D  as  ic,ooo 
tubeftrong-  to  9186,  and  the  weight  and  expence  as  10,000  to  10,607; 
er  than  a  f0  that  ABCD  is  preferable  to  1  B  D  in  the  proportion  of 
hollow  rod  j Oj6o7  to  91:86,  or  nearly  1 15  to  100. 
the  fame  ^  From  the  fame  principles  it  follows  that  a  hollow  tube  is 
quantity  of  ftronger  than  a  folid  rod  containing  the  fame  quantity  of 
matter,  matter.  Let  fig.  8.  reprefent  the  fe&ion  of  a  cylindric 
tube,  of  which  AF  and  BE  are  the  exterior  and  interior 


St 

A  hollow 


BD  is  the  radius  of  a  circle  containing  the  fame  quantity  of 
matter  with  the  ring.  If  we  eftimate  the  ftrength  by  the 
firft  hypothefis,  it  is  evident  that  the  ftrength  or  the  tube 
will  be  to  that  of  the  folid  cylinder,  whole  radius  is  BD,  as 
BD2 X  AC  to  BD2X  BD;  that  is,  as  AC  to  BD  :  for 
BD2  expreffes  the  cohefion  of  the  ring  or  the  circle,  and 
AC  and  BD  are  equal  to  the  diltances  of  the  centres  of  ef¬ 
fort  (the  fame  with  the  centres  of  gravity)  of  the  ring  and 
circle  from  the  axis  of  fra&ure. 

The  proportion  ot  thele  ftrengths  will  be  different  in  the 
other  hypothefes,  and  is  n6t  eafily  expreffed  by  a  general 
formula ;  but  in  both  it  is  ftill  more  in  favour  of  the  ring  or 
hollow  tube. 

The  following  very  fimple  folution  will  be  readily  un¬ 
derflood  by  the  intelligent  reader.  Let  O  be  the  centre  of 
ofcillation  of  the  exterior  circle,  0  the  centre  of  ofcillation 
of  the  inner  circle,  and  <zv  the  centre  of  ofcillation  of  the 
ring  included  between  them.  Let  M  be  the  quantity  of 
furface  of  the  exterior  circle,  m  that  of  the  inner  circle,  and 
^  that  of  the  ring. 

M*FQ  —  ih-Fo  5FC2  +EC* 

We  have  F  nvzz - - ,  = - - • 


and 


the  ftrength  of  the  ring  =  •£— — T..^,  and  the  ftrength  of 

the  fame  quantity  of  matter  in  the  form  of  a  folid  cylinder 
is/V  X  4  BD  ;  fo  that  the  ftrength  of  the  ring  is  to  that  of  , 
the  folid  rod  of  equal  weight  as  F  <w  to  |  B  D,  or  nearly  as 
FC  to  BD.  This  will  eafily  appear  by  recolle&ing  that 

.  fumofp.r*  _  .  ,  .  . 

FO  is  =  - ^ —  (fee  Rotation),  and  that  the  mo- 

ffi.rb  v  * 

mentum  of  cohefion  is  -  ~  f°r  the  inner 

2FC  2 

circle,  See . 

Emerfon  has  given  a  very  inaccurate  approximation  to 
this  value  in  his  Mechanics ,  4to. 

This  property  of  hollow  tubes  is  accompanied  alfo  with  And  more 
greater  ftiffnefs ;  and  the  fuperiority  in  ftrength  and  ftiffnefs  Hdf- 
is  fo  much  the  greater  as  the  furrounding  Ihell  is  thinner  in 
propoition  to  its  diameter. 

Here  we  fee  the  admirable  wifdom  of  the  Author  offence  the 
nature  in  forming  the  bones  of  animal  limbs  hollow.  The  wifdom  of 
bones  of  the  arms  and  legs  have  to  perform  the  office  of  le«  t>od 
vers,  and  are  thus  oppofed  to  very  great  tranfverfe  ftrains.  By  &c 
this  form  they  become  incomparably  ftronger  and  ftiffer,  hollow, 
and  give  more  room  for  the  infortion  of  mufcles,  while  they 
are  lighter  and  therefore  more  agile  ;  and  the  fame  Wif¬ 
dom  has  made  ufe  of  this  hollow  for  other  valuable  purpofes 
of  the  animal  economy.  In  like  manner  the  quills  in  the 
wings  of  birds  acquire  by  their  thinnefs  the  very  great 
ftrength  which  is  neceffary,  while  they  are  fo  light  as  to 
give  fufficient  buoyancy  to  the  animal  111  the  rare  medium 
in  which  it  mult  live  and  fly  about.  The  ftalks  of  many 
plants,  fuch  as  all  the  graffes,  and  many  reeds,  are  in  like 
manner  hollow,  and  thus  poffcfs  an  extraordinary  ftrength. 

Our  bell  engineers  now  begin  to  imitate  nature  by  making 
many  parts  of  their  machines  hollow,  fuch  as  their  axles  ot 
call  iron,  &c.  j  and  the  ingenious  Mr  Ramfden  now  makes 
the  axes  and  framings  of  his  great  aftronomical  inftruments 
in  the  lame  manner. 

In  the  fuppofition  of  homogeneous  texture,  it  is  plain 
that  the  fra&ure  happens  as  loon  as  the  particles  at  D  are 
feparated  beyond  their  utmoft  limit  of  cohefion.  This  is  a 
determined  quantity,  and  the  piece  bends  till  this  degree  of 
extenfion  is  produced  in  the  outermoft  fibre.  It  follows, 
that  the  fmailer  we  fuppofe  the  diftance  between  A  and  D, 

the 
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Strength  of  the  greater  vvill  be  the  curvature  which  the  beam  will  ac- 
Material?.  qU|re  before  it  breaks.  Greater  depth  therefore  makes  a 
beam  not  only  ftronger  but  alfo  fliffer.  But  if  the  parallel 
*  fibres  can  Aide  on  each  other,  both  the  ftrength  and  the 
ftiffnefs  will  be  diminifhed.  Therefore  if,  inftead  of  one 
beam  D  &  KC,  we  fuppofe  two,  DABC  and  A  a  KB,  not 
cohering,  each  of  them  will  bend,  and  the  extenfion  of  the 
fibres  AB  of  the  under  beam  will  not  hinder  the  compref- 
comiKrtind  A°n  of  the  adjoining  fibres  AB  of  the  upper  beam.  The 
beam  may  two  together  therefore  will  not  be  more  than  twice  as 
be  formed,  ftrong  as  one  ©f  them  (fuppoling  DA  =  A  a)  in  dead  of 
being  four  times  as  flrong ;  and  they  will  bend  as  much  as 
either  of  them  alone  would  bend  by  half  the  load.  This 
may  be  prevented,  if  it  were  poflible  to  unite  the  two  beams 
all  along  the  feam  AB,  fo  that  the  one  fhail  not  Aide  on  the 
other.  This  may  be  done  in  fmall  works,  by  gluing  them 
together  with  a  cement  as  flrong  as  the  natural  lateral  co¬ 
hefion  of  the  fibres.  If  this  cannot  be  done  (as  it  cannot 
in  large  works),  the  Aiding  is  prevented  by  joggling  the 
beams  together  ;  that  is,  by  cutting  down  feveral  re&sngu- 
lar  notches  in  the  upper  fide  of  the  lower  beam,  and  making 
fimilar  notches  in  the  under  fide  of  the  upper  beam,  and 
filling  up  the  fquare  fpaces  with  pieces  of  very  hard  wood 
firmly  driven  in,  as  represented  in  fig.  9.  Some  employ 
iron  bolts  by  way  of  joggles.  But  when  the  joggle  is  much 
harder  than  the  wood  into  which  it  is  driven,  it  is  very  apt 
to  work  loofe,  by  widening  the  hole  into  which  it  is  lod¬ 
ged.  The  fame  thing  is  Sometimes  done  by  fcarfing  the  one 
upon  the  other,  as  repreSented  in  fig.  9.  (n°2. );  but  this  wafles 
more  timber,  and  is  not  So  flrong,  becauTe  the  mutual  hooks 
which  this  method  forms  on  each  beam  are  very  apt  to  tear 
each  other  up.  By  one  or  other  of  thefe  methods,  or  Some¬ 
thing  fimilar,  may  a  compound  beam  be  formed,  of  any 
depth,  which  will  be  almoft  as  fliff  and  flrong  as  an  entire 
piece. 

On  the  other  hand,  we  may  combine  ftrength  with  pli- 
ablenefs,  by  compofing  our  beam  of  feveral  thin  planks  laid 
on  each  other,  till  they  make  a  proper  depth,  and  leaving 
them  at  full  liberty  to  Aide  on  each  other.  It  is  in  this 
manner  that  coach-fprings  are  formed,  as  is  reprefented  in 
fig.  10.  In  this  aflemblage  there  mufT'be  no  joggles  nor 
bolts  of  any  kind  put  through  the  planks-  or  plates  :  for 
this  would  hinder  their  mutual  Aiding.  They  mull  be 
kept  together  by  flraps  which  furround  them,  or  by  Some¬ 
thing  equivalent. 

The  preceding  observations  fhow  the  propriety  of  fame 
maxims  of  conflrutflion,  which  the  artifls  have  derived  from 
long  experience. 

Thus,  if  a  mortife  is  to  be  cut  out  of  apiece  which  is  ex* 
poScd  to  a  crofs  ftrain,  it  fhould  be  cut  out  from  that  fide 
which  becomes  concave  by  the  flrain,  as  in  fig.  1 1.  but  by 
no  means  as  in  fig.  1 2. 

If  a  piece  is  to  be  ftrengthened  by  the  addition  of  ano¬ 
ther,  the  added  piece  muft  be  joined  to  the  Side  which  grows 
convex  by  the  flrain,  as  in  fig.  13.  and*  14. 

Before  w’e  go  a*y  farther,  it  will  be  convenient  to  recal 
the  reader’s  attention  to  the  analogy  between  the  flrain  on 
a  beam  proje&ing  from  a  wall  and  loaded  at  the  extremity, 
and  a  beam  fupported  at  both  ends  and  loaded  in  Some  in¬ 
termediate  point.  It  is  Sufficient  on  this  occafion  to  read 
attentively  what  is  delivered  in  the  article  Roof,  n°  19. — 
We  leai n  there  that  the  flrain  on  the  middle  point  C  (fig- 
14.  of  the  prefent  article)  of  a  re&angular  beam  AB,  fup¬ 
ported  on  props  at  A  and  B,  is  the  fame  as  if  the  part  C A 
projected  from  a  wall,  and  were  loaded  with  the  half  of  the 
weight  W  fufpended  at  A.  The  momentum  of  the  flrain 

is  therefore  Xi  AB,  ^  W  X  j  AB  —  or  ^ 
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The  momentum  of  cohefion  mufl  be  equal  to  this  in  every  Strength  ©£ 
hypothefis.  ^Matenah^ 

Having  now  confidered  in  fufficient  detail  the  circum-  ' 

fiances  which  affedl  the  ftrength  of  any  fe&ion  of  a  foliel 
body  that  is  flrained  tranfverfely,  it  is  necefiary  to  take  no-, 
tice  of  fome  of  the  chief  modifications  of  the  ftrain  itfelf. 

We  fhail  confider  only  thofe  that  occur  moil  frequently  in 
our  conftrudlions. 

The  ftrain  depends  on  the  external  force,  and  alfo  on  the 
lever  by  which  it  a£ls.  - 

It  is  evidently  of  importance,  that  fince  the  ftrain  is  ex-The  ftrain 
erted  in  any  fe£tion  by  means  of  the  cohefion  of  the  parts depends  ora 
intervening  between  the  fe<5lion  under  confederation  and  the^  exter- 
point  of  application  of  the  external'  force,  the  body  muft  benal  *orcc* 
able  in  all  thefe  intervening  parts  to  propagate  or  excite  the 
ftrain  in  the  remote  fe&ion*  In  every  part  it  muft  be  able 
to  refift  the  ftrain  excited  in  that  part.  It  fhould  therefore 
be  equally  flrong;  and  it  is  ufelefs  to  have  any  part  flrong- 
er,  becaufe  the  piece  will  neverthelefs  break  where  it  is  not 
ftronger  throughout  ;  and  it  is  ufelefs  to  make  it  ftronger 
(relatively  to  its  ftrain)  in  any  part,  for  it  will  neverthelefs 
equally  fail  in  the  part  that  is  too  weak. 

Suppofe  then,  in  the  firft  place,  that  the  ftrain  arifes 
from  a  weight  fufpended  at  one  extremity,  while  the  other 
end  is  firmly  fixed  in  a  wall.  Suppofing  alfo  the  crofs  fec- 
tions  to  be  all  re&angular,  there  are  feveral  ways  of  fhaping 
the  beam  fo  that  it  fiiall  bfe  equally  flrong  throughout. 

Thus  it  may  be  equally  deep  in  every  part,  the  upper  and. 
under  furfaces  being  horizontal  planes.  The  condition  will 
be  fulfilled  by  making  all  the  horizontal  feClions  triangles, 
as  in  fig.  15.  The  two  Tides  are  vertical  planes  meeting  in 
an  edge  at  the  extremity  L.  For  the  equation  exprefling  the 
balance  of  ftrain  and  ftrength  is  pl~fbdz .  Therefore' 
fince  d  1  is  the  fame  throughout,  and  alfo  we  muft  have 
J  b  =:  /,  and  b  (the  breadth  AD  of  any  fe&ion  ABCD) 
muft  be  proportional  to  l  (or  ALA,  which  it  evidently  is. 

Or,  if  the  beam  be  of  uniform  breadth,  we  muft  have  d  % 
everywhere  proportional  to  /.  This  will  be  obtained  by 
making  the  depths  the  ordinates  of  a  common  parabola,  of 
which  L  is  the  vertex  and  the  length  is  the  axis.  The 
upper  or  under  fide  may  be  a  ftraight  line,  as  in  fig.  16.  or 
the  middle  line  may  be  ftraight,  and  then  both  upper  and 
under  furfaces  will  be  curved.  It  is  almoft  indifferent  what 
is  the  fhape  of  the  upper  and  under  furfaces,  provided  the 
diftances  between  them  in  every  part  be  as  the  ordinates  of 
a  common  parabola. 

Or,  if  the  fe&ionsare  all  fimilar,  fuch  as  circles,  fquares, , 
or  any  other  fimilar  polygons,  w^e  muft  have  d  3  or  b  y  pro¬ 
portional  to  /,  and  the  depths  or  breadths  muft  be  as  the  or¬ 
dinates  of  a  cubical  parabola.  gg 

It  is  evident  that  thefe  are  alfo  the  proper  forms  for  a  And  on  the 
lever  moveable  round  a  fulcrum,  and  adled  011  by  a  force  at  form  of  the 
the  extremity.  The  force  comes  in  the  place  of  the  weight 
fufpended  in  the  cafes  already' confidered ;  and  as  fuch  levers 
always  are  connected  with  another  arm,  we  readily  fee  that 
both  arms  fhould  be  fafhioned  in  the  fame  manner.  Thus  • 
in  fig.  15.  the  piece  of  timber  may  be  fup po fed  a  kind  of; 
fteeiyard,  .moveable  round  a  horizontal  axis  OP,  in  the  front’ 
of  the  wall,,  and  having  the  two  weights  P  and  *  in  equili-  ** 

brio.  The  flrain  occafioned  by  each  at  the  feflion  in  which 
the  axis  OP  is  placed  muft  be  the  fame,  and  each  arm  OL 
and  O*  muft  be  equally  flrong  in  all  its  parts.  The  lon¬ 
gitudinal  fe&ions  of  each  arm  muft  be  ^triangle*  a  common 
parabola,  or  a  cubic  parabola,  according  to  the  conditions 
previoufly  given. 

And,  moreover,  alf  thefe  forms  are  equally  flrong  :  For 
any  one  of  them  is  equally  flrong  in  all  its  parts,  and  they 
are  all  fuppofed  to  have  the  fame  feftion  at  the  front  of  the 
6  wall 


Strength  or  wall  or  ^  the  fulcrum. 
M^re.jals. 


T  R  [  24  ] 

They  are  not,  however,  equally  prefTures, 
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flifF.  The  fir {l,  reprefented  in  fig.  15.  will  bend  leaft 
upon  the  whole,  and  the  one  formed  by  the  cubic  paihbola 
will  bend  molt.  But  their  curvature  at  the  very  fulcrum 
will  be  the  fame  in  all 

It  is  alfo  plain,  that  if  the  lever  is  of  the  fecond  or  third 
kind,  that  is,  having  the  fulcrum  at  one  extremity,  it  mull 
Hill  be  of  the  fame  fliape  ;  for  in  abftrad  mechanics  it  is 
indifferent  which  of  the  three  points  is  confidered  as  the 
axis  of  motion.  In  every  lever  the  two  forces  at  the  extre- 
mities  ad  in  one  diredion,  arid  the  force  in  the  middle  ads 
in  the  oppofite  diredion,  and  the  great  ftrain  is  always  at 
that  point.  Therefore  a  lever  fuch  as  fig.  15.  moveable 
round  an  axis  palling  horizontally  through  *,  and  ading 
againft  an  obftacle  at  OP,  is  equally  able. in  all' its  parts  to 
refift  the  ftrains  excited  in  thofe  parts. 

The  fame  principles  and  the  fame  cohftrudion  will  apply 
to  beams,  fuch  as  joifts,  fupported  at  the  ends  L  and  (fig. 
15.),  and  loaded  at  fome  intermediate  part  OP.  This  will 
appear  evident  by  merely  inverting  the  diredions  of  the 
forces  at  thefe  three  points,  or  by  recurring  to  the  article 
Roofs,  n°  19. 

Hitherto  we  have  fuppofed  the  external  {training  force  as 
ading  only  in  one  point  of  the  beam.  But  it  may  be  uni* 
formly  diflributed  all  over  the  beam.  To  make  a  beam  in 
fuch  circumftances  equally  ftrong  in  all  its  parts,  the  fhape 
muft  be  conli derably  different  from  the  former. 

Thus  fuppofe  the  beam  taprojed  from  a  wall. 

If  it  be  of  equal  breadth  throughout,  its  Tides  being  verti- 
bea mftrong  cal 'planes  parallel  to  each  other  and  to  the  length,  the  ver- 
which  pro?  ticai  fedion  in  the  diredion  of  its  length  mull  be  a  triangle 
inflead  of  a  common  parabola  ;  for  the  weight  uniformly 
diflributed  over  the  part  lying  beyond  any  fedion,  is  as  the 
length  beyond  that  fedion  :  and  fincc  it  may  all  be  con¬ 
ceived  as  colleded  at  its  centre  of  gravity,  which  is  the 
middle  of  that  length,  the  lever  by  which  this  load  ads  or 
ftrains  the  fedion  is  alfo  proportional  to  the  fame  length. 
The  flrain  on  the  fedion  (or  momentum  of  the  load)  is  as 
the  fquare  of  that  length.  The  fedion  mufl  have  flrength 
in  the  fame  proportion.  Its  flrength  being  as  the  breadth 
and  the  fquare  of  the  depth,  and  the  bieadth  being  conflant, 
the  fquare  of  the  depth  of  any  fedion  muft  be  as  the  fquare  of 
its  diftance  from  the  end,  and  the  depth  mufl  be  as  that  di- 
fiance  ;  and  therefore  the  longitudinal  vertical  fedion  mufl 
be  a  triangle. 

But  if  all  the  tranfverie  fedions  are  circles,  fquares,  or 
any  other  fynilar  figures,  the  flrength  of  every  fedion,  or 
the  cube  of  the  diameter,  muft  be  as  the  fquare  of  the 
lengths  beyond  that  fedion,  or  the  fquare  of  its  diftance 
from  the  end  ;  and  the  fides  of  the  beam  muft  be  a  femicu- 
bical  parabola. 

If  the  upper  and  under  furnaces  are  horizontal  planes,  it 
19  evident  that  the  breadth  muft  be  as  the  fquare  of  the  di- 
Hance  from  the  end,  and  the  horizontal  fedions  may  beform- 
ed  by  arches  of  the  common  parabola,  having,  the  length  for 
their  tangent  at  the  vertex. 

By  recurring  to  the  analogy  fo  often  quoted  between  a 
projeding  beam  and  a  joift,  we  may  determine  the  proper 
form  of  joifts  which  are  uniformly  loaded  through  their 
whole  length. 

This  is  a  frequent  arid  important  cafe,  being  the  office  of 
joifts,  rafter v&c.  and  there  are  Tome  circumftances  which 
muft  b  particularly  noticed,  becaufe  they  are  not  fo  obvi- 
ous,  and*  have  been  mifunderftood.  When  a  beam  AB 
(fig.  17.)  is  Lpported  at  the  ends,  and  a  weight  is  laid  on 
any  point  P,  a  ftrain  is  excited  in  every  part  of  the  beam. 
The  load  on  P  caufes  the  beam  to  prefs  on  A  and  B,  and 
the  props  read  with  forces  equal  and  oppefite  to  thefe 

5 


91  . 

The  ftrain 
upon  a 
beam  fup¬ 
ported  at 
,  both  ends. 


be  P  X  “n?.  This  is  therefore  the  readion  of  the  prop  B, 
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"The  load  at  P  is  to  the  prefTures  at  A  and  B  as  Strength 
AB  to  PB  and  PA,  and  the  prefTures  at  A  is  to  that  at  ^ater*al»» 
B  as  PB  to  PA  ;  the  beam  therefore  is  in  the  fame  flate, 
with  refped  to  'ftrain  in  every  part  of  it,  as  if  it  were  reft- 
ing  on  a  prop  at  P,  and  were  loaded  at  the  ends  with 
weights  equal  to  the  two  prefTures  on  the  props  :  and  ob- 
ferve,  thefe  prefTures  are  fuch  as  will  balance  each  other, 
being  inverfely  as  their  diftances  f'rom  P.  Let  P  reprefent 
the  weight  or  load  at  P.  The  preffure  on  the  prop  P  muft 
PA 
AB* 

and  is  the  weight  which  we  may  fuppofe  fufpended  at  B* 
when  we  conceive  the  beam  refting  on  a  prop  at  P,  and  car- 
tying  the  balancing  weights  at  A  and  B. 

The  ftrain  occafioned  at  any  other  point  C,  by  the  load 
P  at  P,  is  the  fame  with  the  ftrain  at  C,  by  the  weight 
PA 

P  X  hanging  at  B,  when  the  beam  refts  on  P,  in  the 

manner  now  fuppofed ;  and  it  is  the  fame  if  the  beam,  in- 
ftead  of  being  balanced  on  a  prop  at  P,  had  its  part  AP 
fixed  in  a  wall.  This  is  evident.  Now  we  have  fhown  at 

PA 

length  that  the  ftrain  at  C,  by  the  weight  PXAB  hanging 
PA 

at  B,  is  P  X  X  BC.  We  defire  it  to  be  particularly 

remarked  that  the  preffure  at  A  has  no  influence  on  the 
flrain  at  C,  arifing  from  the  adion  of  any  load  between  A 
and  C  ;  for  it  is  indifferent  how  the  part  AP  of  the  projec¬ 
ting  beam  PB  is  fupported.  The  weight  at  A  juft  per¬ 
forms  the  fame  office  with  the  wall  in  which  we  fuppofe  the 
beam  to  be  fixed.  We  are  thus  particular,  heeaufe  we  have 
feen  even  perfons  not  unaccuftomed  to  difeuffions  of  this  kind 
puzzled  in  their  conceptions  of  this  ftrain. 

Now  let  the  load  P  be  laid  on  fome  point  p  between  G 
and  B.  The  fame  reafoning  Iliows  11s  that  the  point  is 
(with  refped  to  ftrain)  in  the  fame  flate  as  if  the  beam  were 
fixed  in  a  wall,  embracing  the  part  /  B,  and*  a  weight 
B 

=  PX  were  hung  on  at  A,  and  the  ftrain  at  C  is 

p*xs*AC-  .  „ 

In  general,  therefore,  the  dram  on  any  point  C,  arifing  ^  general 
from  a  load  P  laid  on  another  point  P,  is  proportional  topropofi- 
the  redangle  of  the  diftances  of  P  and  C  from  the  ends  boa. 

PAxCB  ^  p  BxCA 
near  eft  to  each.  Jt  is  P  X  AB  ,  or  p  X  Ag  , 

according  as  the  load  lies  between  C  and  A  or  between  C 
and  B. 

Cor .  1.  The  ftrains  which  a  load  on  any  point  P  occa- 
fions  on  the  points  £,  c,  lying  on  the  fame  fide  of  P,  are  a  a 
the  diftances  of  thefe  points  from  the  end  B.  I11  like  man¬ 
ner  the  ftrains  on  E  and  e  are  as  EA  and  e  A. 

Cor .  2.  The  ftrain  which  a  load  occafions  in  the  part  on 
which  it  refts  is  as  the  redangle  of  the  parts  on  each  fide. 

Thus  the  ftrain  occafioned  at  C  by  a  load  is  to  that  at  D 
by  the  fame  load  as  AC  X  CB  to  AD  X  DB.  It  is  there¬ 
fore  greateft  in  the  middle.  ^ 

Let  us  now  cohfider  the  ftrain  on  any  point  C  arifing  The  Aram 

from  a  load  uniformly  diflributed  along  the  beam.  Let*rImig 

111  •  from  a  *oac 

AP  be  reprefented  by  and  P  p  by  x,  and  the  whole  weight  diftributed 
on  the  beam  by  a ,  Then  a’ong  the 

0  beam. 

The  weight  on  V p  is  -  =■** 

Preffure  on  B  by  the  weight  on  Vp  =  a  JL.  X 

AB  AB 


Or 
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3trfiigth  cfn 
Materials 


rs  g  *  ”  ■ 

ABl 
!-AC* 


AC*_ 

Pref.  on  B  by  the  whole  wt.  on  AC  = 

AC 1 X  BC 

Strain  at  C  by  the  weight  on  AC  =  a  — —^-g^ — . 

BC*  X  AC 

=  <,Tab*  1 

AC*xBC+BOXAC 


[  25  ]  •  -S  T  K 

5,  If  the  upper  and  under  furface3  are  parallel,  then,  S-rength  of 
breadth  at  C  :  breadth  at  E  =  AC  :  AE. 

The  fame  principles  enable  us  to  determine  the  ftrain  and, 
ftrength  of  fquare  or  circular  plates,  of  different  extent,  butThe  ltram 
equal  thicknefs.  This  may  be  comprehended  in  this  general^ 

propofltion.  .  r  .  fquTre  or 

Similar  plates  of  equal  thicknefs  fupported  all  round  willcir^u;ar 


Strain  at  C  by  the  weight  on  BC 
Do.  by  the  whole  weight  on  AB  =  a 


ACXBCXAC+CB  _ 


2AB5 
AC  X  BC 
2AB  ’ 


carry  the  fame  abfolute  weight,  uniformly  diftributed,  or  plates  of 
retting  on  fimilar  points,  whatever  is  their  extent.  e^ent^bat 

Suppofe  two  fimilar  oblong  plates  of  equal  thicknefs,  anc^oftequal 
let  their  lengths  and  breadths  be  L,  /,  and  B,  b.  Let  their  thicknefs* 
ftrength  or  momentum  of  cohefion  be  C>  cy  and  the  ilrainsmay  be  de- 

from  the  weights  W,  w,  be  S,  :er mined 

-  *  *  from  the 

:  prill- 


and 


Thus  we  fee  that  the  flrain  is  proportional  to  the  rec¬ 
tangle  of  the  parts,  in  the  fame  manner  as  if  the  load  a  had 
been  laid  diredly  on  the  point  C,  and  is  indeed  equal  to 
one -half  of  the  ftrain  which  would  be  produced  at  C  by  the 
load  a  laid  on  there. 

94  t  It  was  neceffary  to  be  thus  particular,  becaufe  we  fee 
fub*eS'n  f0™6  -elementary  treatifes  of  mechanics,  publifbed  by  au- 

committed  tliors  of  reputation,  miflakes  which  are  very  plaufible,  and 
by  author®  miflead  the  learner.  It  is  there  faid,  that  the  preffure  at 
of  reputa.  from  a  weight  uniformly  diffufed  along  AB  is  the  fame 
t,on*  as  if  it  were  colledled  at  its  centre  of  gravity,  which  would 
be  tire  middle  of  AB  ;  and  then  the  flrain  at  C  is  faid  to 
be  this  preffure  at  B  multiplied  by  BC.  But  furely  it  is 
not  difficult  to  fee  the  difference  of  thefe  flrains.  It  is  plain 
that  the  preffure  of  gravity  downwards  on  any  point  be¬ 
tween  the  end  A  and  the  point  C  has  no  tendency  to  drmi- 
nifh  the  flrain  at  C,  arifmg  from  the  upward  rea&ion  of 
the  prop  B  ;  whereas  the  preffure  of  gravity  between  C  and 
B  is  almofl  in  dire&  oppofition  to  it,  and  mufl  diminifh  it. 
We  may  however  avoid  the  fluxionary  calculus  with  fafety  by 
the  confideration  of  the  centre  of  gravity,  by  fuppofing  the 
weights  of  AC  and  BC  to  be  collected  at  their  refpedlive 
centres  of  gravity  ;  and  the  refiilt  of  this  computation  will 
be  the  fame  as  above  :  and  we  may  ufe  either  method,  al¬ 
though  the  weight  is.  not  uniformly  diflributed,  provided 
only  that  we  know  in  what  manner  it  is  diflributed. 

This  invefligation  is  evidently  of  importance  iu  the  prac¬ 
tice  of  the  engineer  and  architect,  informing  them  what  fup- 
port  is  neceffary  in  the  different  parts  of  their  conftruc- 
tions.  We  confidered  fome  cafes  of  this  kind  in  the  article 

95  Roofs. 

To  form  a  It  js  ^ow  eafy  to  form  a  f0  that  it  fhall  have  the 

fanle  ^,atl've,  ftrcl,8th  in  a11  its. Parts: 

the  fame  re-  Flo  make  it  equally  able  in  all  its  parts  to  carry  a  given 
Jarive  weight  laid  on  any  point  C  taken  at  random,  or  uniformly 
ftrength  in  diffufed  over  the  whole  length,  the  flrength  of  the  fedtion 
all  it»  parts.  at  tjic  p 0[nt  Q  muft  as  x  C B.  Therefore 

1.  If  the  Tides  are  parallel  vertical  planes,  the  fquare  of 
the  depth  (which  is  the  only  variable  dimenfiou)  or  CD% 
mufl  be  as  AC  X  CB,  and  the  depths  mufl  be  ordinates  of 
an  ellipfe. 

2.  If  the  tranfverfe  fedlions  arc  fimilar,  we  mufl  make  CD5 
as  AC  X  CB. 

3.  II  the  upper  and  under  furfaces  are  parallel,  the  breadth 
tnuft  be  as  AC  X  CB. 

II.  If  the  beam  is  neceffarily  loaded  at  fome  given  point 
C,  and  we  would  have  the  beam  equally  able  in  all  its  parts 
to  refill  the  ftrain  arifmg  from  the  weight  at  C,  we  mull 
make  the  flrength  of  every  tranfverfe  fe&ion  between  C  and 
cither  end  as  its  dillance  from  that  end.  Therefore 

1 .  I  the  Tides  are  parallel  vertical  planes,  we  mufl  make 

CDX  :  EF*  =  AC ;  AE. 

2.  If  the  fedlions  are  fimilar,  then  CD3  ;EF3  =AC:  AE. 
Vox.  XVIII.  Parti. 


Suppofe  the  plates  fupported  at  the  ends  only, 
refilling  fracture  tranfverfely.  The  flrains,  being  as  thecipics> 
weights  and  lengths,  are  as  WL  and  <u>  /,  but  their  cohe¬ 
fion  are  as  the  breadths ;  and  fince  they  are  of  equal  rela¬ 
tive  flrength,  we  have  WL  :  <zv  /=B  :  b9  and  WL£  = 

<w  /B  and  L;/zwB  :  W  b  :  but  fince  they  are  of  fimilar 
fhapes  L  :  /=B  :  b,  and  therefore  wzr  W. 

The  fame  reasoning  holds  again  when  they  are  alfo  flip- 
ported  along  the  fides,  and  therefore  holds  when  they  are 
fupported  all  round  (in  which  cafe  the  flrength  is  doubled). 

And  if  the  plates  are  of  any  other  figure,  fuch  as  circles 
or  ellipfes,  we  need  only  conceive  fimilar  rectangles  in¬ 
ferred  in  them.  Thefe  are  fupported  all  round  by  the  con¬ 
tinuity  of  the  plates,  and  therefore  will  fuftain  equal 
weights  ;  and  the  fame  may  be  faid  of  the  fegments  which 
lie  without  them,  becaufe  the  (Lengths  of  any  fimilar  feg¬ 
ments  are  equal,  their  lengths  being  as  their  breadths. 

Therefore  the  thicknefs  of  the  bottoms  of  veffels  holding 
heavy  liquors  or  grains  fhould  be  as  their  diameters,  and  as 
the  fquare  root  of  their  depths  jointly. 

Alfo  the  weight  which  a  fquare  plate  will  bear  is  to  that 
which  a  bar  of  the  fame  matter  and  thicknefs  will  bear 
as  twice  the  length  of  the  bar  to  its  breadth.  97 

There  is  yet  another  modification  of  the  flrain  which  The  ftrain 
tends  to  break  a  body  tranfverfely,  which  is  of  very  fre- ^n^ealU 
qnent  occurrence,  and  in  fome  cafes  mufl  be  very  care- from  it$ 
fully  attended  to,  viz.  the  ftrain  arifmg  from  its  own  own 
weight.  weight*. 

When  a  beam  projedbs  from  a  wall,  every  fedlion  is  drain¬ 
ed  by  the  weight  of  all  that  projeds  beyond  it.  This  may 
be  confidered  as  all  colleded  at  its  centre  of  gravity. 

Therefore  the  flrain  on  any  fedion  is  in  the  joint  ratio  of 
the  weight  of  what  projeds  beyond  it,  and  the  dillance  of 
its  centre  of  gravity  from  the  fedion. 

The  determination  of  this  flrain  and  of  the  flrength  ne¬ 
ceffary  for  withflanding  it  mull  be  more  complicated  than 
the  former,  becaufe  the  form  of  the  piece  which  refults 
from  this  adjustment  of  ftrain  and  ftrength  influences  the 
Ilrain.  The  general  principle  mull  evidently  be,  that  the  9$ 
ftrength  or  momentum  of  cohefion  of  every  fedion  mull^neT,V_ 
be  as  the  produd  of  the  weight  beyond  it  multiplied  by  refpe&ing 
the  dillance  of  its  centre  of  gravity.  For  example  :  it. 

Suppofe  the  beam  DL A  (fig.  18.)  to  projed  from  the  wall,  plate 
and  that  its  fides  are  parallel  vertical  planes,  fo  that  the  depth  CCCCLXXiV' 
is  the  only  variable  dimenfion.  Let  LB=3c  and  B  b  =  ym 
The  element  B  b  c  C  is  =  y  x.  Let  G  be  the  centre  of  gra¬ 
vity  of  the  part  lying  without  B  b,  and^  be  its  dillance 
from  the  extremity  L.  Then  x — g  is  the  arm  of  the  lever 
by  which  the  Ilrain  is  excited  in  the  fedion  B  b.  Let  B  b 
or  y  be  as  fome  power  m  of  L  B  ;  that  is,  let*<y=rxw.  Then 

x,Ti+' 

the  contents  of  LB  b  is  7  ;.  The  momentum  of  giavi- 


w  +  T 
horizontal  axis  at 


ty  round  a 
whole  momentum  round  the  axis  is- 

£> 


L  is y  x  xz=ixm+'x9  and  the 

xmirz 


m+z 


The  dillance  of 
the 
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Strength  of  the  centre  of  gravity  from  L  Is  had  by  dividing  this  mo- 
Materials.  3 

v^«.  ujgjjtum  by  the  whole  weight,  which  is  The  quo¬ 


tient  or  g  is 


771  ~\~l 


And  the  diftance  of  the  centre 


of  gravity  from  the  fe&ion  B  b  is  w 


jcXw+I  _ 

tfZ+2  3 


x  X  2  — —  x  X  I  X 

772-J-2  *  ?n\z 

fe&ion  B  b  is  had  by  multiplying 
dud  is- 


Therefore  the  {train  on  the 
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A  conoid 
equally 
able  in  eve¬ 
ry  fed  ion 
to  bear  its 
own 
weight. 

ioo 

The  more 
a  beam 


its  own 

weight. 


+1  by^-Thepro- 

,  w  ,  .  This  muft  be  as  the  fquare  of  the 

7n  +  2Xm+i  A 

depth,  or  asy\  Buty  is  as  x m,  andy1  as  x%m.  Therefore 
vve  have  w+2  =  2w,  and  wr2  ;  that  is,  the  depth  mult  be 
as  the  fquare  of  the  diftance  from  the  extremity,  and  tlie  curve 
lab  A  is  a  parabola  touching  the  horizontal  line  in  L. 

It  is  eafy  to  fee  that  a  conoid  formed  by  the  rotation  of 
(  this  figure  round  DL  will  alfo  be  equally  able  in  every  fee- 
tion  to  bear  its  own  weight. 

We  need  not  profecute  this  farther.  When  the  figure  of 
the  piece  is  given,  there  is  no  difficulty  in  finding  the  {train  ; 
and  the  circum fiance  of  equal  ftrength  to  refill  this  {train  is 
chiefly  a  matter  of  curiofity. 

It  is  evident,  from  what  has  been  already  faid,  that  a  pro¬ 
jecting  beam  becomes  lefs  able  to  bear  its  own  weight,  as  it 
fetsabie  ^proje&s  farther.  Whatever  may  be  the  ftrength  of  the 
is  to  bear  fe&ion  DA,  the  length  may  be  fuch  that  it  will  break  by 
its  own  weight.  If  we  fuppofe  two  beams  A  and  B  of  the 
fame  fubftance  and  fimilar  ffiapes,  that  is,  having  their 
lengths  and  diameters  in  the  fame  proportion;  and  faither 
fuppofe  that  the  {horter  can  juft  bear  its  own  weight ;  then 
the  longer  beam  will  not  be  able  to  do  the  fame  :  For  the 
ftrengths  of  the  fe&ions  are  as  the  cubes  of  the  diameters, 
while  the  {trains  are  as  the  biquadrates  of  the  diameters ; 
becaufe  the  weights  are  as  the  cubes,  and  the  levers  by  which 
thefe  weights  a&  in  producing  the  {train  are  as  the  lengths 
or  as  the  diameters. 

Thefe  confi derations  fhow  us,  that  in  all  cafes  where  the 
{train  is  affe&ed  by  the  weight  of  the  parts  of  the  machine 
or  ftru&ure  of  any  kind,  the  fmaller  bodies  are  more  able 
to  with  (land  it  than  the  greater  ;  and  there  feems  to  be 
bounds  fet  by  nature  to  the  fize  of'  machines  conflrti&ed  of 
any  given  materials.  Even  when  the  weight  of  the  parts 
of  the  machine  is  not  taken  into  the  account,  we  cannot 
enlarge  them  in  the  fame  proportion  in  all  their  parts. 
Thus  a  {team*  engine  cannot  be  doubled  in  all  its  parts,  fo 
as  to  be  {till  efficient.  The  p  reflate  on  the  pifton  is  qua¬ 
drupled.  If  the  lift  of  the  pump  be  alfo  doubled  in  height 
while  it  is  doubled  in  diameter,  the  load  will  be  increased 
eight  times,  and  will  therefore  exceed  the  power.  The 
depth  of  lift,  therefore,  muff  remain  unchanged;  and  in  this 
cafe  the  machine  will  be  of  the  fame  relative  ftrength  as  be¬ 
fore,  independent  of  its  own  weight.  For  the  beam  being 
doubled  in  all  its  dimenfions,  its  momentum  of  cohefion  is 
eight  times  greater,  which  is  again  a  balance  for  a  qua¬ 
druple  load  a&ing  by  a  double  lever.— But  if  we  now  con¬ 
sider  the  increafe  of  the  weight  of  the  machine  itfelf,  which 
muft  be  fupported,  and  which  mult,  be  put  in  motion  by 
the  intervention  of  its  cohefion,  we  fee  that  the  large  ma¬ 
chine  is  weaker  and  lefs  efficient  than  the  fmall  one. 

There  is  a  fimilar  limit  fet  by  nature  to  the  fize  of  plants 
and  animals  formed  of  the  fame  matter.  The  cohefion  of 
an  herb  could  not  fupport  it  if  it  were  increafed  to  the 
fize  of  a  tree,  nor  could  aa  oak  fupport  itfelf  if  40  or 
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50  times  bigger,  nor  could  an  animal  of  the  make  of  a  Strength] 
long-legged  ipider  be  increafed  to  the  fize  of  a  man;  the  :V*atc*h 
articulations  of  its  legs  could  not  fupport  it.  ioT 

Hence  may  be  underftood  tlie  prodigious  fuperiority  of  £vejl  fni 
the  fmall  animals  both  in  ftrength  and  agility.  A  man  by  animals 
falling  twice  his  own  height  may  break  his  firmeft  bones.  remark 
A  moufe  may  fall  20  times  its  height  without  rifle  ;  and  even 
the  tender  mite  or  wood-loufe  may  fall  unhurt  from  the  topa,i 
of  a  fteeple.  But  their  greateft  fuperiority  is  in  refpe&  of 
nimblenefs  and  agility.  A  flea  can  leap  above  500  times  its 
own  length,  while  tlie  ftrength  of  the  human  mufcles  could 
not  raife  the  trunk  from  the  ground  on  limbs  of  the  fame 
eonftru&ion. 

The  angular  motions  of  fmall  animals  (in  which  confifts 
their  nimblenefs  or  agility)  muft  be  greater  than  thofe  of 
large  animals,  fuppofing  the  force  of  the  mucfular  fibre  to 
be  the  fame  in  both.  For  fuppofing  them  limilar,  the  num¬ 
ber  of  equal  fibres  will  be  as  the  fquare  of  tlieir  linear  di¬ 
menfions  5  and  the  levers  by  which  they  a&  are  as  their 
linear  dimenfions.  The  energy  therefore  of  the  moving 
force  is  as  the  cube  of  thefe  dimenfions.  But  the  momen¬ 
tum  of  inertia,  or  Jp.  r%  is  as  the  4th  power  :  Therefore 

the  angular  velocity  of  the  greater  animals  is  fmaller.  The 
number  of  ftrokes  which  a  fly  makes  with  its  wings  in  a  fe- 
cond  is  aftonifhingly  great ;  yet,  being  voluntary,  they  arc 
the  efFe&s  of  its  agility. 

We  have  hitherto  confined  our  attention  to  the  fimpleft 
form  in  which  this  tranfverfe  {train  can  be  produced.  This 
was  quite  fufficient  for  ftiowing  us  the  mechanifm  of  nature 
by  which  the  {train  is  refifted  ;  and  a  very  flight  attention  is 
fufficient  for  enabling  us  to  reduce  to  this  every  other  way 
in  which  the  {train  can  be  produced.  We  fliall  not  take  up 
the  reader’s  time  with  the  application  of  the  fame  principles 
to  other  cafes  of  this  {train,  but  refer  him  to  what  has  been 
faid  in  the  article  Roofs.  In  that  article  we  have  fhown  the 
analogy  between  the  {train  on  the  fe&ion  of  a  beam  pro- 
je&ing  from  a  wall  and  loaded  at  the  extremity,  and  the 
{train  on  the  farge  fe&ion  of  a  beam  Amply  refting  on  flip- 
ports  at  the  ends,  and  loaded  at  fome  intermediate  point  or 
points.  The  {train  on  the  middle  C  of  a  beam  AB  (fig.  19*) 
fo  fupported,  arifing  from  a  weight  laid  on  there,  is  the 
fame  with  the  {train  which  half  that  weight  hanging  at  B 
would  produce  on  the  fame  fe&ion  C  if  the  other  end  of 
the  beam  were  fixed  in  a  wall.  If  therefore  icoo  pounds 
hung  on  the  end  of  a  beam  proje&ing  10  feet  from  a  wall 
will  juft  break  it  at  the  wall,  it  will  require  4000  pounds 
on  its  middle  to  break  the  fame  beam  refting  on  two  props 
jo  feet  afunder.  We  have  alfo  (town  in  that  article  the 
additional  ftrength  which  will  be  given  to  this  beam  by  ex¬ 
tending  both  ends  beyond  the  props,  and  there  framing  it 
firmly  into  other  pillars  or  fupports.  We  can  hardly  add  To5 
any  thing  to  what  has  been  faid  in  that  article,  except 
few  obfervations  on  the  effe&s  of  the  obliquity  of  the  ex^cyof 
ternal  force.  We  have  hitherto  fuppofed  it  to  a&  in  the  external 
dire&ion  BP  (fig.  6.)  perpendicular  to  the  length  of  the^orce* 
beam.  Snppofe  it  to  a&  in  the  dire&ion  BP',  oblique  to  BA. 

In  the  article  Roof  we  fuppofed  the  {train  to  be  the  fame 
as  if  the  force  p  a&ed  at  the  diftance  AB',  but  {till  perpendi- 
dicular  to  AB  :  fo  it  is.  But  the  ftrength  of  the  fe&ion  Ad 
is  not  the  fame  in  both  cafes  ;  for  by  the  obliquity  of  the 
a&ion  the  piece  DCKa  is  prefled  to  the  other.  We  are  not 
fufficiently  acquainted  with  the  corpufcular  forces  to  fay 
precifely  what  will  be  the  effe&  of  the  preffure  arifing  from 
this  obliquity  ;  but  we  can  clearly  fee,  in  general,  that 
the  point  A,  which  in  the  inftant  of  fra&ure  is  neither 
ftretched  nor  comprefled,  muft  now  be  farther  up,  or  nearer 
z  to 
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length  nf to  D  ;  and  therefore  the  number  of  particles  which  arc  ex- 
Materials,  ?rt|nP-  cohefive  forces  is  fmaller,  and  therefore  the  drength  is 
tli  mini  (lied.  Therefore,  when  we  endeavour  to  proportion  the 
ftrength  of  abeam  to  the  drain  arifing  from  an  external  force 
afting  obliquely,  we  make  too  liberal  allowance  by  increafing 
this  external  force  in  the  ratio  of  AB  to  AB .  .  We  ac¬ 
knowledge  our  inability  to  aflign  the  proper  corre&ion.  But 
this  circumftance  is  of  very  great  influence.^  In.  many  ma¬ 
chines,  and  many  framings  of  carpentry,  this  oblique  a&ion 
of  the  draining  force  is  unavoidable  ;  and  the  mod  enor¬ 
mous  drains  to  which  materials  are  expofed  are  generally 
of  this  kind.  In  the  frames  fet  up  for  carrying  the  ring- 
ftones  of  arches,  it  is  hardly  pofiible  to.  avoid  them  :  for 
although  the  judicious  engineer  difpofes  his  beams  fo  as  to 
fudain  only  preffures  in  the  dire&ion  of  their  lengths,  tend¬ 
ing  either  to  crufh  them  or  to  tear  them  afunder,  it  frequent¬ 
ly  happens  that,  by  the  fettling  of  the  work,  the  pieces 
come  to  check  and  bear  on  each  other  tranfverfely,  tending 
to  break  each  other  acrofs.  This  we  have  remarked  upon 
in  the  article  Roofs,  with  refpe&  to  a  trufs  by  Mr  Price 
(fee  Roofs,  n°  40,  41,  45).  Now  when  a.  crofs  drain,  is 
thus  combined  with  an  enormou6  preffure  in  the  direction 
of  the  length  of  the  bream,  it  is  in  the  utmod  danger  of 
fnapping  fuddenly  acrofs.  This  is  one  great  caufe  of  the 
carrying  away  of  mads.  They  are  compreffed  in  the  di¬ 
rection  of  their  length  by  the  united  force  of  the  fhrouds, 
and  in  this  date  the  tranfverfe  a&ion  of  the  wind  foon  com¬ 
pletes  the  fra&ure. 

104  When  confidering  the  comprefling  drains  to  which  ma- 

The  V rain  j-erjals  are  expofed,  we  deferred  the  difcufiion  of  the  drain  on 
oa  columnf'co|amnSj  observing  that  it  was  not,  in  the  cafes  which  ufually 
occur,  a  Ample  comprefiion,  but  was  combined  with  a  tranC- 
verfe  drain,  arifing  from  the  bending  of  the  column.  When 
the  column  ACB  (fig.  2c.)  reding  on  the  ground  at  .B, 
and  loaded  at  top  with  a  weight  A,  a&ing  in  the  vertical 
direction  AB,  is  bent  into  a  curve  ACB,  fo  that  the  tangent 
at  C  is  perpendicular  to  the  horizon,  its  condition  fomewhat 
refembles  that  of  a  beam  firmly  fixed  between  B  and  C,  and 
flrongly  pulled  by  the  end  A,  fo  as  to  bend  it  between  C  and 
A.*  Although  we  cannot  conceive  how  a  force  a&ing  on  a 
ftraight  column  AB  in  the  dire&ion  AB  can  bend  it,  w.e 
may  fuppofe  that  the  force  a&ed  tirft  in  the  horizontal  di¬ 
rection  A  by  till  it  was  bent  to  this  degree,  and  that  the  rope 
was  then  gradually  removed  from  the  diredion  A  b  to  the 
direction  AB,  increafing  the  force  as  much  as  is  neceffary  for 
preferving  the  fame  quantity  of  dexure. 

Qbferva  The  fird  author  (we  believe)  who  confidered  this  import  - 
ti  n^on  ant  lubjcCI  with  fcrupulous  attention  was  the  celebrated  Euler, 
Euler’s  the- who  pnblifhed  in  the  Berlin  Memoirs  for  1757  his  Theory 
oryofthe  of  the  Strength  of  Columns.  The  general  propofuion 
columns  e^abkfbedby  this  theory  is,  that  the  drength  of  prifmatical  co¬ 
lumns  is  in  the  direCI  quadruplicate  ratio  of  their  diameters 
and  the  inverfe  duplicate  ratio  of  their  lengths.  He  profe- 
cuted  this  fubjeCI  in  the  Peterfburgh  Commentaries  for 
1778,  confirming  his  former  theory.  We  do  not  find  that 
»  any  other  author  has  bedowed  much  attention  on  it,  all 

feemiug  to  a/xjuiefee  in  the  determinations  .of  Euler,  and  to 
confider  the  iubje&  as  of  very  great  difficulty,  requiring  the 
application  of  the  mod  refined  mathematics.  Mufchenbroek 
has  compared  the  theory  with  experiment;  but  the  compari. 
fon  has  been  very  unfatisfa&ory,  the  difference  from  the 
theory  being  To  enormous  as  to  afford  no  argument  for  its 
juflnefs.  But  the  experiments  do  not  contradi&  it,  for  they 
are  fo  anomalous  as  to  afford  110  conclufion  or  general  rule 
•whatever. 

To  fay  the  truth,  the  theory  can  be  confidered  in  no 
other  light  than  as  a  fpecimen  of  ingenious  and  very  artful 
algebraic  analyfis.  Euler  was  unquedionably  the  fird  analyft 
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in  Europe  for  refource  and  addrefs.  He  knew  this,  and  J 

enjoyed  his  fuperiority,  and  without  fcruple  admitted  any  t  _  ^ — » 

phyfical  affumptions  which  gave  him  an  opportunity  of  dis¬ 
playing  his  (kill.  The  mconfiftency  of  . his  affumptions  with 
the  known  laws  of  mechamfm  gave  him  no  concern  ;  and 
when  his  algebraic  proceffes  led  him  to  any  conclufion  which 
would  make  his  readers  dare,  being  contrary  to  all  our  .ufual 
notions,  he  frankly  owned  the  paradox,  but  went  on  in  his 
analyfis,  faying,  “  Sed  analyfi  magh  fidendum.”  Mr  Robins 
has  given  fome  very  rifible  indances  of  this  confidence  in  his 
analyfis,  or  rather  of  his  confidence  in  the  indolent  fubmif- 
fion  of  his  readers.  Nay,  fo  fond  was  he  of  this  kind  of 
amufement,  that  after  having  publifhed  an  untenable  Theory 
of  Light  and  Colours,  he  publifhed  feveral  Memoirs,  ex¬ 
plaining  the  aberration  of  the  heavenly  bodies,  and  deducing 
fome  very  wonderful  confequences,  fully  confirmed  by  expe¬ 
rience,  from  the  Newtonian  principles,  which  were  oppofite 
and  totally  inconfident  with  his  own  theory,  merely  becaufe 
the  Newtonian  theory  gave  him  “  occaftonem  analyfeos  pro - 
movenda.”  We  are  thus  fevere  in  our  obfervations,  becaufe 
his  theory  of  the  drength  of  columns  is  one  of  the  drong- 
ed  indances  of  this  wanton  kind  of  proceeding,  and  becaufe 
his  followers  in  the  Academy  of  St  Peterfburgh,  fuch  as  Mr 
Fufs,  Lexill,  and  others,  adopt  his  conclufions,  and  merely 
echo  his  words.  Since  the  death  of  Dan.  Bernoulli  no 
member  of  that  academy  has  controverted  any  thing  advan¬ 
ced  by  their  Prcfejfor  fublimis  geometria,  to  whom  they  had 
been  indebted  for  their  places  and  for  all  their  knowledge, 
having  been  (mod  of  them)  his  amanuenfes,  emp’oyed  by 
this  wonderful  man  during  his  blindnefs  to  make  his  com- 
putation^and  carry  on  his  algebraic  inveftigations.  We  are 
not  a  little  furprifed  to  fee  Mr  Emerfon,  a  confiderable  ma¬ 
thematician,  and  a  man  of  very  independent  fpint,  hadily 
adopting  the  fame  theory,  of  which  we  doubt  not  but  our 
readers  will  eafily  fee  the  falfity. 

Euler  confiders  the  column  ACB  as  in  a. condition  pre- 
cifely  fimilar  to  that  of  an  eladic  rod  bent  into,  the  curve 
by  a  cord  AB  connecting  its  extremities. — In  this  he  is  not 
midaken. — But  he  then  draws  CD  perpendicular  to  AB, 
and  confiders  the  drain  on  the  fe&ion  C  as  equal  to  the 
momentum  or  mechanical  energy  of  the  weight  A  a&ing 
in  the  direCtion  DB  upon  the  lever  uD,  moveable  round 
the  fulcrum  c,  and  tending  to  tear  afunder  the  particles 
which  cohere  along  the  fe&ion  c  C  *.  This  is  the  fame 
principle  (as  Euler  admits)  employed  by  James  Bernoulli  in 
his  invedigation  of  the  eladic  curve  ACB.  Euler  confiders 
the  drain  on  the  fe&ion  c  *  as  the  fame  with  what  it.  would 
fudain  if  the  fame  power  a&ed  in  the  horizontal  dire&ion 
EF  on  a  point  E  as  far  removed  from  C  as  the  point  D 
is.  We  reafoned  in  the  fame  manner  (as  has  been  obferved) 
an  the  article  Roofs,  where  the  obliquity  of  a&io.n  was 
inconfiderable.  But  in  the  prefent  cafe,  this  fubftitution 
leads  to  the  greated  midakes,  and  lias  rendered  the  whole 
of  this  theory  falfe  and  ufelefs.  It  would  be  juft  if  the 
column  were  of  materials  which  are  incomprefiible.  But 
it  is  evident,  by  what  has  been  faid  above,  that  by  the 
comprefiion  of  the  parts  the  real  fulcrum  of  the  lever  fhifts 
away  from  the  point  c>  fo  much  the  more  as  the  compreflion 
is  greater.  In  the  great  comprefiions  of  loaded  columns, 
and  the  almod  unmeafurable  comprefiions  of  the.  trufs 
beams  in  the  centres  of  bridges,  and  other  cafes  of  chief  im¬ 
portance,  the  fulcrum  is  diifted  far  over  towards  S  fo  that 
very  few  fibres  refid  the  fra&ure  by  their  cohefion  ;  and 
thefe  few  have  a  very  leeble  energy  or  momentum,  on  ac- 
count  of  the  Short  arm  of  the  lever  by  which  they  aft.  This 
is  a  mod  important  confideration  in  carpentry,  yet  makes  no 
element  of  Euler’s  theory.  The  confequence  of  this  is,  that 
■erv  fms.il  degree  of  curvature  is  fuffigier.t  to  -caufe  -the  co- 
;  D  2  luma 
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^Matfna!°^Umn  .or  *°  ^naP 'm  an  inftant,  as  is  well  known  to  every 
^rT— ^ y— d.tS*  experienced  carpenter.  The  experiment  by  Mufchenbroek, 
which  Tuler  makes  ufe  of  in  order  to  obtain  a  meafure  of 
ftrength  in  a  particular  inftance,  from  which  he  might  de¬ 
duce  all  others  by  his  theorem,  is  an  incon tellable  proof  of 
this.  The  force  which  broke  the  column  is  not  the 
twentieth  part  of  what  is  neceffary  for  breaking  it  by  adt- 
ing  at  E  in  the  direction  EF.  Euler  takes  no  notice  of 
this  immenfe  difcrepancy,  becaufe  it  mull  have  caufed  him 
to  abandon  the  fpeculation  with  which  he  was  then  amufing 
himfelf. 

The  limits  of  this  Work  do  not  afFord  room  to  enter 
^  and  minutely  upon  the  refutation  of  this  theory;  but  we  can 
eafily  fhow  its  ufelefsnefs,  by  its  total  inconfillency  with 
common  obfervation.  It  rCfults  legitimately  from  this 
theory,  that  if  CD  have  no  magnitude,  the  weight  A 
can  have  no  momentum,  and  the  column  cannot  be  broken — 
True, — it  cannot  be  broken  in  this  way,  fnapped  by  a  tranf- 
verfe  fratturc,  if  it  do  not  bend  ;  but  we  know  very  well 
that  it  can  be  crufhed  or  crippled,  and  we  fee  this  frequent¬ 
ly  happen.  This  circumftance  or  event  does  not  enter  into 
Euler’s  invelligation,  and  therefore  the  theory  is  imperfeA 
at  leaft  and  ufelefs.  Had  this  crippling  been  introduced 
in  the  form  of  a  phyficia!  affamption,  every  topic  of  reafon- 
ing  employed  in  the  procefs  mufl  have  been  laid  afide,  as 
the  intelligent. reader  will  eafily  fee  But  the  theory  is  not 
only  imperfedl,  but  falfe.  The  ordinary  reader  will  be  con¬ 
vinced  of  this  by  another  legitimate  confequence  of  it.  Fig. 
20.  n°  2.  is  the  fame  with  fig.  106  of  Emerfon's  Mechanics , 
where  this  fubjedl  is  treated  on  Euler’s  principles,  and  re- 
prelents  a  crooked  piece  of  matter  refting  on  the  ground  at 
E,  and  loaded  at  A  with  a  weight  a£ling  in  the  vertical 
diredlion  AF.  It  refults  from  Euler’s  theory  that  the 
ft  rains  at  h ,  B,  D,  E,  &c.  are  as  h  c,  BC,  DI,  EK,  &c. 
Therefore  the  drains  at  G  and  H  are  nothing;  and  this  is 
afferted  by  Emerfon  and  Euler  as  a  ferious  truth  ;  and  the 
piece  may  be  thinned  ad  infinitum  in  thefe  two  places,  or 
even  cut  through,  without  any  diminution  of  its  ftrength. 
The  abfurdity  of  this  aftertion  ftrikes  at  firft  hearing.  Euler 
afferts  the  fame  thing  with  refpedl  to  a  point  of  contrary 
flexure.  Farther  difeuflion  is  (we  apprehend)  needlefs. 

Yet  Ruler'*  This  theory  mull  therefore  be  given  up.  Yet  thefe  dif- 
differta-  fertations  of  Euler  in  the  Petei  fburgh  Commentaries  defer ve 
tiom  de-  a  perufal,  both  as  very  ingenious  fpecimens  of  analylis,  and 
becaufe  they  contain  maxims  of  practice  which  are  impor¬ 
tant.  Although  they  give  an  erroneous  meafure  of  the  com¬ 
parative  ftrength  of  columns,  they  fhow  the  immenfe  im¬ 
portance  of  preventing  all  bendings,  and  point  out  with 
accuracy  where  the  tendencies  to  bend  are  greatefl,  and  how 
this  may  be  prevented  by  very  fmall  forces,  and  what  a  pro¬ 
digious  acceffion  of  force  this  gives  the  column.  There  is 
a  valuable  paper  in  the  fame  volume  by  Eufs  on  the  Strains  on 
framed  Carpentry ,  which  may  alfo  be  read  with  advantage. 

It  will  now  be  afked,  what  fhall  be  fubflituted  in  place 
of  this  erroneous  theory  ?  what  is  the  true  proportion  of 
the  ftrength  of  columns?  We  acknowledge  our  inability  to 
A  new  the«£*ve  a  faticfa&ory  anfwer.  Such  can  be  obtained  only  by  a 
cry  cant  ot  previous  knowledge  of  the  proportion  between  the  exten¬ 
ts  fuhftitu-ftons  and  comprefiions  produced  by  equal  forces,  by  the 
ted  in  place  knowledge  of  the  abfolute  comprefiions  producible  by  a 
till  many**  g*ven  f°rceJ  an<^  by  a  knowledge  of  the  degree  of  that  de¬ 
rangement  of  parts  which  is  termed  ciippling.  Thefe  cir- 
cumftances  are  but  imperfe&Iy  known  to  us,  and  there  lies 
before  us  a  wide  field  of  experimental  inquiry.  Fortunately 
the  force  requifite  for  crippling  a  beam  is  prodigious,  and  a 
very  fmall  lateral  fupport  is  fufticient  to  prevent  that  bend¬ 
ing  which  puts  the  beam  in  imminent  danger.  A  judicious 
engineer  will  always  employ  tranfverfe  bridles,  as  they 
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are  called,  to  ftay  the  middle  of  long  beams,  which  r< 

employed  as  pillars,  ftrutts,  or  trufs  beams,  and  are  ex-  tMaterkl  & 
pofed,  by  their  pofition,  to  enormous  preffures  in  the  di- 
region  of  their  lengths.  Such  flays  may  be  obferved,  dif- 
pofed  with  great  judgment  and  economy,  in  the  centres  em¬ 
ployed  by  Mr  Perronet  in  the  ere&ion  of  his  great  flone 
arches.  He  was  obliged  to  correct  this  omifiion  made  by 
liis  ingenious  predeceftor  in  the  beautiful  centres  of  the 
bridge  ot  Qrleans,  which  we  have  no  hefitation  in  affirming 
to  be  the  finefl  piece  of  carpentry  in  the  world. 

It  only  remains  on  this  head  to  compare  thefe  theoretical 
deductions  with  experiment. 

Experiments  on  the  tranfverfe  ftrength  of  bodies  are  eafily 
made,  and  accordingly  are  very  numerous,  efpecially  thofe 
made  on  timber,  which  is  the  cafe  mod  common  and  moll: 
interefting.  But  in  this  great  number  of  experiments  there 
are  very  few  from  which  we  can  draw  mijch  practical  infor¬ 
mation.  The  experiments  have  in  general  been  made  on 
fuch  fmall  fcantlings,  that  the  unavoidable  natural  inequalities 
bear  too  great  a  proportion  to  the  ftrength  of  the  whole 
piece.  Accordingly,  when  we  compare  the  experiments  of 
different  authors,  we  find  them  differ  enormoufiy,  and  even 
the  experiments  by  the  fame  author  are  very  anomalous. 

The  completed,  feries  that  we  have  yet  feen  is  that  detailed Tab^of 
by  Belidor  in  his  Science  des  Ingenieurs.  They  are  contain- expert-0 
ed  in  the  following  table.  The  pieces  were  found,  even-ment<» 
grained  oak.  The  column  b  contains  the  breadths  of  themade^Y 
pieces  in  inches  ;  the  column  d  contains  their  depths;  the  iie'1<*ur* 
column  l  contains  their  lengths  ;  column  p  contains  the 
weights  (in  pounds)  which  broke  them  when  hung  on 
their  middles  ;  and  m  is  the  column  of  averages  or  medi¬ 
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By  comparing  Experiments  ift  and  3d,  the  ftrength  ap¬ 
pears  proportional  to  the  breadth. 

Experiments  3d  and  4th  (hew  the  ftrength  proportional 
to  the  fquare  of  the  depth. 

Experiments  ift  and  5th  fhew  the  ftrength  nearly  in  the 
inverfe  proportion  of  the  lengths,  but  with  a  fenfible  de¬ 
ficiency  in  the  longer  pieces. 

Experiments  5th  and  7th  fhew  the  (Lengths  proportional 
to  the  breadths  and  the  fquare  of  the  depth. 

Experiments  ift  and  7th  fhew  the  fame  thing,  compound¬ 
ed  with  the  inverfe  proportion  of  the  length  :  the  deficiency 
relative  to  the  length  is  not  fo  remarkable  here. 

Experiments  ift  and  2d  and  experiments  5th  and  6th 
fhew  the  increafe  of  ftrength,  by  faftening  the  ends,  to  be  in 
the  proportion  of  2  to  3.  The  theory  gives  the  propor¬ 
tion  of  2  to  4.  But  a  difference  in  the  manner  of  fixing 
may  produce  this  deviation  from  the  theory,  which  only 
fuppofed  them  to  be  held  down  at  places  beyond  the  props, 
as  when  a  joift  is  held  in  the  walls,  and  alio  lefts  on  two 
pillars  between  the  walls.  ( See  what  is  faid  on  this  fubje&  in 
the  article  Roof,  $  19.)  ;  where  note,  that  there  is  a  miftake, 
when  it  is  faid  that  a  beam  fupported  at  both,  ends  and 
loaded  in  the  middle  will  carry  twice  as  much  as  if  one  end 
were  fixed  in  the  wall  and  the  weight  fufpended  at  the  other 
end.  The  reafoofng  employed  there  fhows  that,  it  will  carry 
four  times  as  much. 

The  chief  fource  of  irregularity  in  fuch  experiments  is 
the  fibrous,  or  rather  plated  texture  of  timber.  It  confifts 
of  annual  additions,  whofe  cohefion  with  each  other  is  vaftly 
weaker  than  that  of  their  own  fibres.  Let  fig.  21.  repre- 
fent  the  fe&ion  of  a  tree,  and  ABCD,  abed  the  fe&ion  of 
two  battens  that  are  to  be  cut  out  of  it  for  experiment, 
and  let  AD  and  ad  be  the  depths,  and  DC,  d c  the 
breadths.  The  batten  ABCD  will  be  the  flrongeft,  for  the 
fame  reafon  that  an  affemblage  of  planks  fet  edgewife  will 
form  a  ftronger  joift  than  planks  laid  above  each  other  like 
the  plates  of  a  coach-fpring.  Mr  Buffon  found  by  many 
trials  that  the  (Length  of  ABCD  was  to  that  of  abed 
(in  oak)  nearly  as  8  to  7.  The  authors  of  the  different 
experiments  were  not  careful  that  their  battens  had  their 
plates  all  difpofed  fimilarly  with  refpedt  to  the  ftrain.  But 
even  with  this  precaution  they  would  not  have  afforded  fure 
grounds  of  computation  for  large  works  ;  for  great  beams 
occupy  much,  if  not  the  whole,  of  the  fe&ion  of  the  tree  ; 
and  from  this  it  lias  happened  that  their  ftrength  is  lefs 
than  in  proportion  to  that  of  a  fmall  lath  or  batten.  In 
fhort,  we  can  truft  no  experiments  but  fuch  as  have  been 
made  on  large  beams.  Thefe  muft  be  very  rare,  for  they 
are  moil  expenfive  and  laborious,  and  exceed  the  abilities  of 
moft  of  thofe  who  are  difpofed  to  ftudy  this  matter. 

But  we  are  not  wholly  without  fuch  authority.  Mr  Buf¬ 
fon  and  Mr  Du  Hamel,  two  of  the  firft  philofophers  and  me¬ 
chanicians  of  the  age,  we*e  directed  by  government  to  make 
experiments  on  this  fubjedt,  and  were  fupplied  with  ample 
funds  and  apparatus.  The  relation  of  their  experiments  is 
to  be  found  in  the  Memoirs  of  the  French  Academy  for 
1740,  1741,  1742,  1768  ;  as  alfo  in  Du  Hamel’s  valuable 
performances  fur  V Exploitation  des  Arbres,  et  fur  la  Confer - 
nation  et  le  Tranjport  de  Bcis.  We  earn  eft  ly  recommend 
thefe  differ  tations  to  the  perufal  of  our  readers,  as  containing 
much  ufeful  information  relative  to  the  ftrength  of  timber* 
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and  the  beft  methods  of  employing  it.  We  (hall  here  give  Strength  of 
an  abftradt  of  Mr  Buffo n’s  experiments.  ,  at^na 

He  relates  a  great  number  which  he  had  profecuted  during  ni 
two  years  on  fmall  battens.  He  found  that  the  odds  of  a  Mr  Buf- 
fingle  layer*  or  part  of  a  layer,  more  or  lefs,  or  even  a  dif- fon’s  expe- 
ferent  difpofition  of  them,  had  fuch  influence  that  he  'vva8^sC1(JfS  °n 
obliged  to  abandon  this  method,  and  to  have  recourfe  to  the^ouu^  oa^ 
largeft  beams  that  he  was  able  to  break.  The  following 
table  exhibits  one  feries  of  experiments  on  bars  of  found  oak, 
clear  of  knots,  and  four  inches  fquare.  This  is  a  fpccimen 
of  all  the  reft. 

Column  ill  is  the  length  of  the  bar  in  feet  clear  between 
the  fup ports. 

Column  2d  is  the  weight  of  the  bar  (the  2d  day  after  it 
was  felled)  in  pounds.  (  Two  bars  were  tried  of  each  length. 

Each  of  the  firft  three  pairs  confifted  of  two  cuts  of  the 
fame  tree.  The  one  next  the  root  was  always  found  the 
heaviefl,  ftiffeft,  and  flrongeft.  Indeed  Mr  Buffon  fays 
that  this  was  invariably  true,  that  the  heaviefl  wa3  always 
the  flrongeft  ;  and  he  recommends  it  as  a  certain  (or  fure). 
rule  for  the  choice  of  timber.  He  finds  that  this  is  always 
the  cafe  when  the  timber  has  grown  vigoroufiy,  forming 
very  thick  annual  layers.  But  lie  alfo  obferves  that  this 
is  only  during  the  advances  of  the  tree  to  maturity  ;  for  the 
ftrength  of  the  different  circles  approaches  gradually  to 


equality  during  the  tree’s  healthy  growth,  and  then  it  de¬ 
cays  in  thefe  parts  in  a  contrary  order.  Our  tool-makers- 
affert  the  fame  thing  with  refpeft  to  beech  :  yet  a  contrary 
opinion  is  ver^'  prevalent ;  and  wood  with  a  fine,  that  is,  a 
fmall  grain',  is  frequently  preferred.  Perhaps  no  perfou 
has  ever  made  the  trial  with  fuch  minutenefs  as  Mr  Buf¬ 
fon,  and  we  think  that  much  deference  is  due  to  his  opinion. 

Column  3d  is  the  number  of  pounds  neceffary  for  breaking, 
the  tree  in  the  courfe  of  a  few  minutes. 

Column  4th  is  the  inches  which  it  bent  down  before 
breaking. 

Column  5th  is  the  time  at  which  it  broke. 
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The  experiments  on  other  fizes  were  made  in  the  fihnfer 
way.  A  pair  at  lead  of  each  length  and'  fize  was  taken. 
The  mean  refults  are  contained  in  the  following  table.  The 
beams  were  all  fquare,  and, their  fizes  in  inches  are  placed  at** 
the  head  of  the  columns,  and  their  lengths  in  feet  are  in 
firft  column. 


S  T  R 


Utrenpth  of 
Material-. 


i 

4"  1 

5  I 

6  1 

7 

"T| 

:  A 

7 

53^2 

II525 

1895O 

32200 

47649 1 

1 1525 

8 

U550 

9787 

l552S 

26050 

3975° 

10085 

9 

4o25 

8308 

13150 

22350 

32800 1 

8964 

10 

3612 

7125 

1 1250 

19475 

27750  i 

8068 

12 

2987 

6075 

9100 

i6j75 

23450 

6723 

14 

5300 

7475 

i3225 

19775 

5763 

l6 

435° 

6362 

I  ICQO 

16375 

5042 

18 

3700 

5562 

9245 

I32OO 

4482 

20 

3225 

4950 

8375 

I  I487 

4°34 

22 

2975 

3667 

24 

2162 

3362 

;28_ 

1775 

288. 

m 

Obferva- 


Mr  BufFon  had  found  by  numerous  trials  that  oak- timber 
loft  much  of  Its  ftrength  in  the  courfe  of  drying  or  feafoning; 
and  therefore,  in  order  to  fecure  uniformity,  his  trees  were 
all  felled  in  the  fame  feafon  of  the  year,  were  fquared  the  day 
after,  and  tried  the  third  day.  Trying  them  In  this  green 
ilate  gave  him  an  opportunity  of  obferving  a  very  curious 
and  unaccountable  phenomenon.  When  the  weights  were 
laid  brilkly  on,  nearly  fufficient  to  break  the  log,  a  very 
ienfible  fmoke  was  obferved  to  iflue  from  the  two  ends  with 
a  fharp  hilling  noife.  This  continued  all  the  while  the  tree 
was  bending  and  cracking.  This  ftiows  that  the  log  is  af- 
fe&ed  or  {trained  through  its  whole  length ;  indeed  this 
muft  be  inferred  from  its  bending  through  its  whole  length. 
It  alfo  (hows  us  the  great  effe&s  of  the  comprefiion.  It  is 
a  pity  Mr  Buffon  did  not  take  notice  whether  this  fmoke 
iftued  from  the  upper  or  compreffed  half  of  the  fedion  only, 
or  whether  it  came  from  the  whole. 

We  muft  now  make  fome  obfervations  on  thefe  experi- 
ttionson  Mrments,  in  order  to  compare  them  with  the  theory  which  we 
,Euffon’s  have  endeavoured  to  eftablifii. 

mentg"  Mr  ^u^on  c°nfrders  experiments  with  the  5-inch 
*'  bars  as  the  ftandard  of  comparison,  having  both  extended 
thefe  to  greater  lengths,  and  having  tried  more  pieces  of 
each  length. 

Our  theory  determines  the  relative  ftrength  of  bars  of  the 
fame  fedion  to  be  inverfely  as  their  lengths.  But  (if  we 
except  the  five  experiments  in  the  fir  ft  column)  we  find  a 
^ery  great  deviation  from  thi6  rule.  Thus  the  5 -inch  bar 
of  28  feet  long  fhould  have  half  the  ftrength  of  that  of  14 
feet, or  2650;  whereas  it  is  but  1775*  The  bar  of  14  feet 
fhould  have  half  the  ftrength  of  that  of  7  feet,  or  5762  ; 
whereas  it  is  but  5300.  In  like  manner,  the  fourth  of 
11525  is  2881;  but  the  real  ftrength  of  the  28-feet  bar  is 
1575.  We  have  added  a  column  A,  which  exhibits  the 
ftrength  which  each  of  the  5- inch  bars  ought  to  have  by  the 
theory.  This  deviation  is  molt  diftindly  feen  in  fig.  22. 
where  BK  is  the  fcale  of  lengths,  B  being  at  the  point  7 
of  the  fcale  and  K  at  28.  The  ordinate  CB  is  ^525» 
and  the  other  ordinates  DE,  GK,  &c.  are  refpeaively  = 
n  CB 

- -r.  The  lines  DF,  GH,  &c.  are  made  =  4350, 

Length 

1775,  &c.  exprefiing  the  ftrengths  given  by  experiment. 
The  10-feet  bar  and  the  24-feet  bar  are  remarkably  anoma¬ 
lous.  But  all  are  deficient,  and  the  defed  has  an  evident 
progrefiion  from  the  fir  ft  to  the  laft.  The  fame  thing  may 
be  ihown  of  the  other  columns,  and  even  of  the  firft,  though 
it  is  very  fmall  in  that  column.  It  may  alfo  be  obferved  in 
the  experiments  of  Belidor,  and  in  all  that  we  have  feen. 
We  cannot  doubt  therefore  of  its  being  a  law  of  nature,  de¬ 
pending  on  the  true  principles  of  cohefion  and  the  laws  of 
'mechanics. 

But  it  is  very  puzzling,  and  we  cannot  pretend  to  give  a 
fetisfadory  explanation  of  the  difficulty.  The  only  effed 
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which  \vc  can  conceive  the  length  of  a  beam  to  have,  is  to^f-ng*' 
increafe  the  drain  at  the  fedion  of  fradure  by  employing  A  d  erl 
the  intervening  beam  as  a  lever.  But  we  do  not  diftindly 
fee  what  change  this  can  produce  in  the  mode  of  adion 
of  the  fibres  in  this  fedion,  fo  as  either  to  change  their 
cohefion  or  the  place  of  its  centre  of  effort:  yet  fome- 
thing  of  this  kind  muft  happen. 

We  fee  indeed  fome  circumftances  which  muft  contribute 
to  make  a  fmaller  weight  fufficient,  in  Mr  Buffon’s  experi¬ 
ments,  to  break  a  long  beam  than  in  the  exad  inverfe  pro¬ 
portion  of  its  length. 

In  the  firft  place,  the  weight  of  the  beam  itfelf  augments 
the  ftrain  as  much  as  if  half  of  it  were  added  in  form  of 
a  weight.  Mr  Buffon  has  given  the  weights  of  every  beam 
on  which  he  made  ‘experiments,  which  is  very  nearly  74 
pounds  per  cubic  foot.  But  they  are  much  too  fmall  to 
account  for  the  deviation  from  the  theory.  I  he  half  weights 
of  the  5-inch  beams  of  7,  14,  and  28  feet  length  are  only 
45,  92,  and  182  pounds;  which  makes  the  real  ftrains  in 
the  experiments  1 1560,  5390,  and  1956;  which  are  far  * 
from  having  the  proportions  of  4,  2,  and  1 . 

Buffon  fays  that  healthy  trees  arc  univerfally  ftrongeft  at 
the  root  end  ;  therefore,  when  we  ufe  a  longer  beam,  its 
middle  point,  where  it  is  broken  in  the  experiment,  is  in 
a  weaker  part  of  the  tree.  But  the  trials  of  the  4-inch 
beams  fhow  that  the  difference  from  this  caufe  is  almoft 
iofenfible. 

The  length  muft  have  fome  mechanical  influence  which 
the  theory  we  have  adopted  has  not  yet  explained.  It  may 
not  however  be  inadequate  to  the  talk.  The  very  ingeni¬ 
ous  inveftigation  of  the  elaftic  curve  by  James  Bernoulli  and 
other  celebrated  mathematicians  is  perhaps  as  refined  an  ap¬ 
plication  of  mathematical  analyfis  as  we  know.  Yet  in  this 
inveftigation  it  was  nectffary,  in  order  to  avoid  almoft  infuper- 
able  difficulties,  to  take  the  fimplelt  pofiible  cafe,  viz.  where 
the  thicknefs  is  exceedingly  fmall  in  comparifon  with  the 
length.  If  the  thicknefs  be  confiderable,  the  quantities  ne¬ 
glected  in  the  calculus  are  too  great  to  permit  the  conclu- 
fion  to  be  accurate,  or  very  nearly  fo.  Without  being  able 
to  define  the  form  into  which  an  elaftic  body  of  confiderable 
thicknefs  will  be  bent,  we  can  fay  with  confidence,  that  in 
an  extreme  cafe,  where  the  comprefiion  in  the  concave  fide 
19  very  great,  the  curvature  differs  confiderably  from  the 
Bernoullian  curve.  But  as  our  inveftigation  is  incomplete 
and  very  long,  wc  do  not  offer  it  to  the  reader.  The  fol¬ 
lowing  more  familiar  confiderations  will,  we  apprehend,  ren-fj*a'‘ 
der  it  highly  probable  that  the  relative  ftrength  of  beamsreht 
decreafes  fafter  than  in  the  inverfe  ratio  of  their  length.  Thefts 
curious  obfervation  by  Mr  Buffon  of  the  vapour  which  iffued  ^ 
with  a  hilling  noife  from  the  ends  of  a  beam  of  green  oak,er  th 
while  it  was  breaking  by  the  load  on  its  middle,  {hows  that  the  r 
the  whole  length  of  the  piece  was  affeded  :  indeed  it  muftr™° 
be,  fince  it  is  bent  throughout.  We  have  fhown  above, 
that  a  certain  definite  curvature  of  a  beam  of  a  given  form  2* 
is  always  accompanied  by  rupture.  Now  fuppofe  the  beam 
A  of  to  feet  long,  and  the  beam  B  of  20  feet  long,  bent  to 
the  fame  degree,  at  the  place  of  their  fixure  in  the  wall ; 
the  weight  which  hangs  on  A  is  nearly  double  of  that 
which  muft  hang  on  B.  The  form  of  any  portion,  fuppofe 
5  feet,  of  thefe  two  beams,  immediately  adjoining  to  the  wall, 
is  confiderably  different.  At  the  diftance  of  5  feet  the  cur¬ 
vature  of  A  is  .4  of  its  curvature  at  the  wall.  The  curva¬ 
ture  of  B  in  the  correfponding  point  is  Jths  of  the  fame  cur¬ 
vature  at  the  wall.  Through  the  whole  of  the  intermediate 
5  feet,  therefore,  the  curvature  of  B  is  greater  than  that  of 
A.  This  muft  make  it  weaker  throughout.  It  muft  occa- 
fion  the  fibres  to  Aide  more  on  each  other  (that  it  may  ac¬ 
quire  this  greater  curvature),  and  thus  affed  their  lateral 

union  \ 
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gth  ofunion  ;  and  therefore  thofe  which  are  Wronger  will  not  affift 
eriiils.  their  weaker  neighbours.  To  this  we  muft  add,  that  in  the 
V- '  (horter  beams  the  force  with  which  the  fibres  are  preffed  la¬ 
terally  on  each  other  is  double.  This  muft  impede  the  mu¬ 
tual  Aiding  of  the  fibres  which  we  mentioned  a  little  ago;  nay, 
this  lateral  comprefiion  may  change  the  law  of  longitudinal 
cohefion  (as  will  readily  appear  to  the  reader  who  is  ac¬ 
quainted  with  Bofcovich’s  do&rines),  and  increafe  the 
ftrength  of  the  very  furface  of  fradture,  in  the  fame  way 
(however  inexplicable)  as  it  does  in  metals  when  they 
are  hammered  or  drawn  into  wire. 

The  reader  muft  judge  how  far  thefe  remarks  are  worthy 
of  his  attention.  The  engineer  will  carefully  keep  in  mind 
the  important  fa&,  that  a  beam  of  quadruple  length,  inftead 
of  having  £th  of  the  ftrength,  has  only  about  ^-th  ;  and 
the  philofopher  fhould  endeavour  to  difeover  the  canfe  of 
this  diminution,  that  he  may  give  the  artift  a  more  accurate 
rule  of  computation. 

;  cTa^not  Our  ignorance  of  the  law  by  which  the  cohefion  of  the 
bver  theparticles  change*  by  a  change  of  diftance,  hinders  us  from 
■i’e  re-  difeovering  the  precife  relation  between  the  curvature  and 
n  the  momentum  of  cohefion ;  and  all  we  can  do  is  to  multiply 
ature  exPeliments>  upon  which  we  may  eftablifh  fome  empirical 
the  rules  for  calculating  the  ftrength  of  folids.  Thofe  from 
entum  which  we  muft  reafon  at  prefent  are  too  few  and  too  ano- 
>hefion.  mal0us  to  be  the  foundation  of  fuch  an  empirical  formula. 
We  may,  however,  obferve,  that  Mr  Buffon’s  experiments 
give  us  confiderable  afliftance  in  this  particular :  For  if 
to  each  of  the  numbers  of  the  column  for  the  5-inch  beams, 
corre&ed  by  adding  half  the  weight  of  the  beam,  we  add 
the  conftant  number  1245,  we  fhall  have  a  fet  of  numbers 
which  are  very  nearly  reciprocals  of  the  lengths.  Let  1  245 
be  called  c ,  and  let  the  weight  which  is  known  by  experi¬ 
ment  to  be  neceftary  for  breaking  the  5-inch  beam  of  the 

length  a  be  called  P.  We  fhall  have  a  _c=p^ 

Thus  the  weight  neceftary  for 
11560.  This  added  to  1245, 


7,  gives  P-|-fXfl  =  8963  5. 


breaking  the  7-foot  bar  is 
and  the  fum  multiplied  by 

Let  /  be  18;  then 

differs  not  more  than 
This  rule  holds  equally 
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—  1245  =  3725,  =  p ,  which 
from  what  experiment  gives  us. 

well  in  all  the  other  lengths  except  the  1  o  and  24  foot 
beams,  which  are  very  anomalous*  Such  a  formula  is  abun¬ 
dantly  exadl  for  pradlice,  and  will  anfwer  through  a  much 
greater  variety  of  length,  though  it  cannot  be  admitted  as 
a  true  one ;  becaufe,  in  a  certain  very  great  length,  the 
ftrength  will  be  nothing.  For  other  fizes  the  conftant 
number  muft  change  in  the  proportion  of  d  5,  or  perhaps 
of  p. 

The  next  comparifon  which  we  have  to  make  with  the 
noHccn  theory  is  the  relation  between  the  ftrength  and  the  fquare 
.igmhc ' ^  t^le  the  fedtion.  This  is  made  by  comparing 

:re  of  Wlt^  eacft  other  the  numbers  in  any  horizontal  line  of  the 
lepth  table.  In  making  this  comparifon  we  find  the  numbers  of 
e  fee.  the  five-inch  bars  uniformly  greater  than  the  reft.  We 
imagine  that  there  is  fomething  peculiar  to  thefe  bars  : 
They  are  in  general  heavier  than  in  the  proportion  ,  of  their 
ection,  but  not  fo  much  fo  as  to  account  for  all  their  fuperi- 
ority.  We  imagine  that  this  fet  of  experiments,  intended 
as  a  ftandard  for  the  reft,  has«  been  made  at  one  time,  and 
that  the  feafon  has  had  a  confiderable  influence.  The  fa& 
owever  is,  that  if  this  column  be  kept  out,  or  uniformly 
dimimfhed  about  Tyth  in  their  ftrength,  the  different  fizes 
cviate  very  little  from  the  ratio  of  the  fquare  of  the 
ept  ,  as  determined  by  theory.  There  is  however  a  fmall 

deficiency  »  the  bigger  beams. 
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We  have  been  thus  anxious  in  the  examination  of  thefe  Strength  of 
experiments,  becaufe  they  are  the  only  ones  which  have  Margna  \ 
been  related  in  fufficient  detail,  and  made  on  a  proper  fcale 
for  giving  us  data  from  which  we  can  deduce  confidential 
maxims  for  pradtice.  They  are  fo  troublefomc  and  expen- 
five  that  we  have  little  hopes  of  feeing  their  number  greatly 
increafed  ;  yet  furely  our  navy  board  would  do  an  unfpeak- 
able  fcrvice  to  the  public  by  appropriating  a  fund  for  fuch 
experiments  under  the  management  of  fome  man  of  fcience. 

There  remains  another  comparifon  which  is  of  chief  im-  proportion 
portance,  namely,  the  proportion  between  the  absolute  between 
cohesion  and  the  relative  strength.  It  may  be  gueffed,theaJT°5ute 
from  the  very  nature  of  the  thing,  that  this  muft  be  veryarde the  re¬ 
uncertain.  Experiments  on  the  abfolute  ftrength  muft  lative 
confined  to  very  fmall  pieces,  by  reafon  of  the  very  great  ftrength. 
forces  which  are  required  for  tearing  them  afunder.  The 
values  therefore  deduced  from  them  muft  be  fubjedt  to  great 
inequalities.  Unfortunately  we  have  got  no  detail  of  any 
experiments  f  all  that  we  have  to  depend  on  is  two  pafiages 
of  Mufchenbroek’s  EJfais  de  Phjfique  ;  in  one  of  which  he  fays 
that  a  piece  of  found  oak  -j^ths  of  an  inch  fquare  is  torn 
afunder  by  1150  pounds;  and  in  the  other,  that  an  oak 
plank  12  inehes  broad  and  1  thick  will  juft  fufpend  189163 
pounds.  Thefe  give  for  the  cohefion  of  an  inch  fquare 
15,755  anft  763  pounds.  Bouguer,  in  his  Traite  du 
Navire,  fays  that  it  is  very  well  known  that  a  rod  of  found 
oak  ^th  of  an  inch  fquare  will  be  torn  afunder  by  1000 
pounds.  This  gives  16000  for  the  cohefion  of  a  fquare 
inch.  We  fhall  take  this  as  a  round  number,  eafily  ufed  in 
our  computations.  Let  us  compare  this  with  Mr  Buffon’a 
trials  of  beams  four  inches  fquare. 

The  abfolute  cohefion  of  this  fe&ion  is  16,000  X  1 6 
256,000.  Did  every  fibre  exert  its  whole,  force  in  the  in- 
ftant  of  fradlure,  the  momentum  of  cohefion  would  be  the 
fame  as  if  it  had  all  a&ed  at  the  centre  of  gravity  of  the 
fedlion  at  2  inches  from  the  axis  of  fra&ure,  and  is  there¬ 
fore  512000.  The  4-inch  beam,  7  feet  long,  was  broken; 
by  5312  pounds  hung  on  its  middle.  The  half  of  this,  or 
2656  pounds,  would  have  broken  it,  if  fufpended  at  its  ex¬ 
tremity,  proje&ing  3x  feet  or  42  inches  from  a  wall.  The 
momentum  of  this  ftrain  is  therefore  2656  X42,  =  t  1 1552. 

Now  this  is  in  equilibrio  with  the  a&ual  momentum  of  cohe¬ 
fion,  which  is  therefore  1 1 1552,  inftead  of  51 2000.  The 
ftrength  is  therefore  diminiftied  in  the  proportion  of  5 1 2000 
to  11 1552,  or  very  nearly  of  4,59  to  1. 

As  we  are  quite  uncertain  as  to  the  place  of  the  centre' 
of  effort,  it  is  needlefs  to  confider  the  full  cohefion  as  adling 
at  the  centre  of  gravity,  and  producing  the  momentum 
5 1 2,000  ;  and  we  may  convert  the  whole  into  a  fimple  muL- 
tiplyer  m  of  the  length,  and  fay,  as  m  times  the  length  is  to 
the  depth ,  fo  is  the  abfolute  cohefion  of  the  feftion  to  the  re¬ 
lative  flrength .  Therefore  let  the  abfolute.  cohefion  of  a 
fquare  inch  be  called/,  the  breadth  b ,  the  depth  d ,  and  the 
length  /  (all  in  inches),  the  relative  ftrength,  or  the  exter- 
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nal  force  p>  which  balances  it,  is  L - ,  or  in  round  num- 
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for  nr~  2  X  4,59. 


This  great  diminution- of  ftrength  cannot  be  wholly  ac¬ 
counted  lor  by  the  inequality  of  the  ephefive  forces  exerted 
in  the  in  ftant  of  fracture  ;  for  in  this  cafe  we  know  that  the 
centre  of  effort  is  at  -Jd  of  the  height  in  a  redfangular  fec- 
tion  (becaufe-  the  forces  really  exerted  are  as  the  extenfions* 

of  the  fibres).  The  relative  ftrength  would  be  and 

3  ^ 

p  would  have  been  8127  inftead  of  2656. 

We  muft  aferibe  this  diminution  (which  is  three  times  > 
greater  than  that  produced  by  the  inequality  of  the  colie-- 

fiver; 


.Strength  offive  fovces)  to  the  comprefftoii  of  the  under  part  of  the 
Materials.  ^eam  .  and  we  mult  endeavour  to  explain  in  what  manner 
'  this  compreflion  produces  an  effeft  which  feems  fo  little  ex¬ 
plicable  bv  fuch  means. 

As  we  have  repeatedly  obferved,  it  is  a  matter  of  nearly 
univerfal  experience  that  the  forces  actually  exerted  y  t  e 
particles  of  bodies,  when  ftretched  or  comprefled,  ate  very 
nearly  in  the  proportion  of  the  diftances  to  which  the  par- 
tides  are  drawn  from  their  natural  pofitions.  Now,  altho 
we  are  certain  that,  in  enormous  compreflions,  the  forces  in- 
creafe  fader  than  in  this  proportion,  this  makes  no  len  lb  e 
change  in  the  prefent  queftiou,  becaufe  the  body  is  broken 
■before  the  compreffions  have  gone  £o  far  ;  nay,  we  imagine 
that  the  compreffed  parts  are  crippled  in  molt  cafes  even 
"before  the  extended  parts  are  torn  alunder._  Mufchenbroek 
afTerts  this  with  great  confidence  with  reipett  to  oak,  os 
the  authority  of  his  own  experiments.  He  fays,  that  al¬ 
though  oak  will  fufpend  half  as  much  again  as  fir,  it  will 
not  fupport,  as  a  pillar,  two-thirds  of  the  load  which  fir 

will  fupport  in  that  form.  .  ,  - 

We  imagine  therefore  that  the  mechamfm  m  the  prefent 

cafe  is  nearly  as  follows  :  . 

Let  the  beam  DCK  a  (fig.  23.)  be  loaded  at  its  extre- 
mity  with  the  weight  P,  ading  m  the  direction  K-P  perpen¬ 
dicular  to  DC.  Let  D  A  be  the  fedion  of  fradure.  Let 
DA  be  about  }d  of  D  A.  A  will  be  the  particle  or 
fibre  which  is  neither  extended  nor  compreffed.  Make 
At;D  (/=DA  :  A  A.  The  mangles  DA  d,  A  A  will 
reprefent  the  accumulated  attrading  and  repelling  twees. 
"Make  AI  and  A  i  =  *  DA  and  *  a  A.  1  he  point  I  will 
fie  that  to  which  the  full  cohefion  D  A  or/of  the  particles 
in  AD  muft  be  applied,  fo  as  to  produce  the  fame  momen¬ 
tum  which  the  variable  forces  at  I,  D,  &c.  really  produce 
at  their  feveral  points  of  application.  In  like  manner,  1  is 
the  centre  of  fimilar  effort  of  the  repulfive.  forces  excited  by 
the  comprelfion  between  A  and  A,  and  it  is  the  real  fulcrum 
of  a  bended  lever  I  i  K,  by  which  the  whole  efFed  is  produ¬ 
ced.  The  effed  is  the  fame  as  if  the  full  cohefion  of  the 
ftretched  fibres  in  AD  were  accumulated  in  I,  and  the  full 
repulfion  of  all  the  comprelTed  fibres  in  A  A  were  accumu¬ 
lated  in  /.  The  forces  which  are  balanced  in  the  operation 
are  the  weight  P,  ading  by  the  arm  k  i,  and  the  full  cohe¬ 
fion  of  AD  ading  by  the  arm  I  i.  The  forces  exerted  by 
the  comprelTed  fibres  between  A  and  A  only  ferve  to  give 
fupport  to  the  lever,  that  it  may  exert  its  ftrain. 

We  imagine  that  this  does  not  differ  much  from  the  real 
procedure  of  nature.  The  pofition  of  the  point  A  may  be 
different  from  what  we  have  deduced  from  Mr  Button  s  ex¬ 
periments,  compared  with  Mufchenbroek’s  value  of  the  ab- 
folute  cohefion  of  a  fquare  inch.  If  this  laft  Ihould  be  only 
12000,  DA  muft  be  greater  than  we  have  here  made  it,  in 
the  proDOrtion  of  12000  to  16000.  For  I  1  muft  fiill 
fie  made  =  f  A  A,  fuppofing  the  forces  to  be  propor¬ 
tional  to  the  extenfions  and  compreffions.  There  can  be 
no  doubt  that  a  part  only  of  the  cohefion  of  D  a  operates 
in  refilling  the  fradure  in  all  fubllances  which  have  any 
compreffibility  ;  and  it  is  confirmed  by  the  experiments  of 
Mr  Du  Hamel  on  willow,  and  the  inferences  are  by  no 
means  confined  to  that  fpecTes  of  timber.  We  fay  therefore, 
that  when  the  beam  is  broken,  the  cohefion  of  AD  alone, 
is  exerted,  and  that  each  fibre  exerts  a  force  proportional  to 
its  extenfion  ;  and  the  accumulated  momentum  is  the  fame 
as  if  the  full  -cohdioD  of  AD  were  a&ing  by  the  lever  I  * 

^  A*  .  -  r  1  L 

It  may  be  laid,  that  if  only  |d  of  the  eohefion  of  oak  be 
exerted,  it  may  be  cut  ^ds  through  without  weakening  it. 
But  this  cannot  be,  becaufe  the  cohefion  of  the  whole  w  em¬ 
ployed  in  preventing  the  lateral  Hide  fo  often  mentioned. 


We  have  no  experiments  to  determine  that  it  may  mi  beS'im 
cut  through  -^d  without  lofs  of  its  ftrength.  ,Mate 

This  muft.  not  be  confidered  as  a  fubje<5t  of  mere  fpecula- 
live  curiofity  :  It  is  intimately  conne&ed  with  all  the  prac¬ 
tical  ufes  which  we  can  make  of  this  knowledge  ;  for  it  is 
almoft  the  only  way  that  we  can  learn  the  compreffibility  of 
timber.  Experiments  on  the  dired  cohefion  are  indeed 
difficult,  and  exceedingly  expenfive  if  we  attempt  them  in 
large  pieces.  But  experiments  on  compreffion  are  almoft 
imprafticable.  The  moft  inftru&ive  experiments  would  be, 
firft  to  eftablifh,  by  a  great  number  of  trials,  the  tranlverfe 


force  of  a  modern  batten  ;  and  then  to  make  a  great  num¬ 
ber  of  trials  of  the  diminution  of  its  ftrength,  by  cutting  it 
through  on  the  concave  fide.  This  would  very  nearly  give 
us  the  proportion  of  the  cohefion  which  really  operates  in 
refilling  fra&ures.  Thus  if  it  be  found  that  one-half  of  the 
beam  may  be  cut  on  the  under  fide  without  diminution  of 
its  ftrength  (taking  care  to  drive  in  a  flice  of  harder  wood), 
we  may  conclude  that  the  point  A  is  at  the  middle,  or 
fomewhat  above  it. 

Much  lies  before  the  curiom  mechanician,  and  we  are  as 
yet  very  far  from  a  fcientific  knowledge  of  the  ftrength  of 
timber. 

In  the  mean  time,  we  may  derive  from  thefe  experiments  A  B 
of  Buffon  a  very  ufeful  practical  rule,  without  relying  onprai  ; 
any  value  of  the  abfolute  cohefion  of  oak.  We  fee  that  the  rule  > 
ftrength  is  nearly  as  the  breadth,  as  the  fquare  of  the  depth, 
and  as  the  inverfe  of  the  length.  It  is  moft  convenient  to  Bi|( 
meafure  the  breadth  and  depth  of  the  beam  in  inches,  andexp, 
its  length  in  feet.  Since,  then,  a  beam  four  inches  fquare  met 
and  feven  feet  between  the  fupports  is  broken  by  5312 
pounds,  we  muft  conclude  that  a  batten  one  inch  fquare 
and  one  foot  between  the  fupports  will  be  broken  by  j8 1 
pounds.  Then  the  ftrength  of  any  other  beam  of  oak,  or 
the  weight  which  will  juft  break  it  when  hung  on  its  middle, 

bd% 
is  581  ~~f~. 

But  we  have  feen  that  there  is  a  very  confiderable  devia¬ 
tion  from  the  inverfe  proportion  of  the  lengths,  and  we  muft 
endeavour  to  accommodate  our  tule  to  this  deviation.  We 
found,  that  by  adding  1245  to  each  of  the  ordinates  or 
numbers  in  the  column  of  the  five-inch  bars,  we  had  a  fet 
of  numbers  very  nearly  reciprocal  of  the  lengths  ;  and  if  we 
make  a  fimilar  addition  to  the  other  columns  in  the  propor¬ 
tion  of  the  cube6  of  the  fixes,  we  have  nearly  the  fame  refult. 
The  oreateft  error  (except  in  the  cafe  of  experiments  which 
are  very  irregular )  does  not  exceed  -sV^h  of  the  whole. 
Therefore,  for  a  radical  number,  add  to  the  5312  the  num¬ 
ber  640,  which  is  to  1245  very  nearly  as  4’  to  5  ’.  This 
gives  5952.  The  64th  of  this  is  93,  which  correfponds  to 
a  bar  of  one  inch  fquare  and  feven  feet  long.  Therefore 
93X7  will  be  the  reciprocal  correfponding  to  a  bar  ot  one 
foot.  This  is  651.  Take  from  this  the  prefent  empirical 

correction,  which  is  or  io,  and  there  remains  641  for 

the  ftrensrth  of  the  bar.  This  gives  us  for  a  general  rule 
bd 

7 

Example.  Required  the  weighty  neceffary  to  break  an 
oak  beam  eight  inches  fquare  and  20  feet  between  the 

props =  6$i  X^T - IO  X  8  X8*'  Th“is  n545» 

whereas  the  experiment  gives  11487.  The  error  is  very 
fmall  indeed.  The  rule  is  moft  deficient  in  companfon  with 
the  five-inch  bars,  which  we  have  already  faid  appear  itrong- 
er  than  the  reft. 


p-  651  — - 10 bd*. 
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The  following  procefs  13  eafily  remembered  by  fuch  as  proportional  to  tbe  number. 


T  R 


gth  of 

are  not  algebralfts, 

Multiply  the  breadth  in  inches  twice  by  the  depth,  and 
call  this  product  f.  Multiply y'by  65 t,  and  divide  by  the 
length  in  feet.  From  the  quotient  take  10  times  f.  The 
remainder  is  the  number  of  pounds  which  will  break  the 
beam. 

We  are  not  fufficiently  fenfible  of  our  principles  to  be 
consent  that  the  correction  10  /  fhould  be  in  tbe  propor¬ 
tion  of  the  fe&ion,  although  we  think  it  mod  probable.  It 
is  quite  empirical,  founded  on  Buffon’s  experiments.  There¬ 
fore  the  fafe  way  of:  ufino;  this  rule  is  to  fuppofe  the  beam 
fqiare,  by  increafing  or  diminifhing  its  breadth  till  equal  to 
the  depth.  Then  find  the  ftrength  by  this  rule,  and  dimi- 
nifh  or  increafe  it  for  the  change  which  has  been  made  in 
its  breadth.  Thus,  there  can  be  no  doubt  that  the  ftrength 
of  the  beam  given  as  an  example  is  double  of  that  of  a  beam 
of  the  fame  depth  and  half  the  breadth. 

The  reader  cannot  but  obferve  that  all  this  calcula¬ 
tion  relates  to  the  very  greateft  weight  which  a  beam  will 
bear  for  a  very  few  minutes.  Mr  BufFon  uniformly  found 
that  two  thirds  of  this  weight  fenfibly  impaired  its  ftrength, 
and  frequently  broke  it  at  the  end  of  two  or  three  months. 
One-half  of  this  weight  brought  the  beam  to  a  certain  bend, 
which  did  not  increafe  after  the  firft  minute  or  two,  and  may 
be  borne  by  the  beam  for  any  length  of  time.  But  the  beam 
contracted  a  bend,  of  which  it  did  not  recover  any  confider- 
able  portion.  One-third  feemed  to  have  no  permanent  ef¬ 
fect  on  the  beam  ;  but  it  recovered  its  rectilineal  fhape  com¬ 
pletely,  even  after  having  been  loaded  feveral  months,  pro¬ 
vided  that  the  timber  was  feafoned  when  firft  loaded  ;  that 
is  to  fay,  one-third  of  the  weight  which  would  quickly  break 
'a  feafoned  beam,  or  one-fourth  of  what  would  break  one 
juft  felled,  may  lie  on  it  for  ever  without  giving  the  beam 


a  fett. 

Wc  have  no  detail 
other  kinds  of  timber  : 


about  V^ths  of  the  ftrength  of  oak 


-i-j  ths  ;  Emerfon,  ^ds,  & c. 


of  experiments  011  the  ftrength  of 
only  Mr  Buffon  fays,  that  fir  has 
Mr  Parent  makes  it 


t8 


Iff? 
IN- 


^  e  have  been  thus  minute  in  our  examination  of  the  me* 
chanifm  of  this  tranfverfe  ft  rain,  beenufe  it  is  the  great  eft  to 
which  the  parts  of  our  machines  are  expofed.  We  wifh  to 
impreis  on  the  minds  of  artifts  the  neceflity  of  avoiding  this 
as  much  as  poftible.  They  are  improving  in  this  refpedl,  as 
may  be  feen  by  comparing  the  centres  on  which  ftone  arches 
of  great  fpan  are  now  turned  with  thofe  of  former  times. 
I  hey  were  formerly  a  load  of  mere  joiits  refting  on  a  multitude 
of  pofts,  which  obftnnfted  the  navigation,  and  were  frequent¬ 
ly  lofing  their  fhape  by  fome  of  the  pofts  finking  into  the 
ground.  Now  they  are  more  generally  trufles,  where  the 
beams  abutt  on  each  other,  and  are  relieved  from  tranfverfe 
ft  rains.  .  But  many  performances  of  eminent  artifts  arc  ftill 
very  injudicioufly  expofed  to  crofs  ilrains.  We  may  in- 
ft  a  rice  one  which  is  confidered  as  a  line  work,  viz.  the 
bridge  at  Walton  on  Thames.  Here  every  beam  of  the 
great  arch  is  a  joift,  and  it  hangs  together  by  framing.  The 
fmeft  piece  of  carpentry  that  we  have  feen  is  the  centre  em¬ 
ployed  in  turning  the  arches  of  the  bridge  at  Orleans,  de- 
feribed  by  Perronct.  In  the  whole  there  is  not  one  crofs 
i  ram.  .  1  he  beam,  too,  of  Hornblower’s  fleam-engine,  de- 
icubed  in  that  article,  is  very  fcientifically  conilrutled. 

IV.  i  he  laft  fpeeies  of  {train  which  we  are  to  examine  is 
that  produced  by  t wilting.  Tliis  takes  place  in  all  axles 
which  connect  the  working  part^  of  machines. 

Although  we  cannot  pretend  to  have  a  verv  diftindl  con- 
ception  of  that  modification -of  the  cohefion’  of  a  body  by 
which  it  refills  this  kind  of  flrain,  we  can  have  no  doubt 
that  when  all  the  particles  adt  alike,  the  refiftance  muft  be 
Vol.  XVIII.  Part  I. 


Therefore  if  we  fuppofe  the 
tsvo  parts  ABCD,  ABFE  (fig.  24.),  of  the  body  EFCD  Mater 
to  be  of  infuperablc  ftength,  but  cohering  more  weakly  in 
the  common  furface  AB,  and  that  one  part  ABCD  is  pufh- The  re¬ 
ed  Literally  in  the  direction  AB,  there  can  be  no  doubt  thata  ce  ra 
it  will  yield  only  there,  and  that  the  refiftance  will  be  pro-^e  Pr.°l 
portional  to  the  furface.  tjoua  t 

in  like  manner,  we  can  conceive  a  thin  cylindrical  tube,  of  parti 
of  which  KAH  (fig-  25.)  is  the  fedtion,  as  cohering  more 
weakly  in  that  fedtion  than  anywhere  elfe.  SiiDpofe  it  to  be 
grafped  in  both  hands,  and  the  two  pares  twilled  round  the 
axis  in  oppolite  diredtions,  as  we  would  twill  the  two  joints 
of  a  flute,  it  is  plain  that  it  will  firft  fail  in  this  fedliopr, 
which  is  the  circumference  of  a  circle,  and  the  particles  of 
the  two  parts  which  are  contiguous  to  this  circumference 
will  be  drawn  from  each  other  laterally.  The  total  refift¬ 
ance  will  be  as  the  number  of  equally  refilling  particles, 
that  is,  as  the  circumference  (for  the  tube  being  fuppofed 
very  thin,  there  can  be  no  fenfible  difference  between  the 
dilatation  of  the  external  and  internal  particles).  We  can 
now  fuppofe  another  tube  within  this,  and  a  third  within 
the  fccond,  and  fo  on  till  we  reach  the  centre.  If  the  par¬ 
ticles  of  each  ring  exerted  the  fame  force  (by  fuffering  the 
fame  dilatation  in  the  diredtion  of  the  circumference),  the 
refiftance  of  each  ring  of  the  fedtion  would  be  as  its  circum¬ 
ference  and  its  breadth  (fuppofed  indefinitely  fmall),  and 
the  whole  refiftance  would  be  as  the  furface  ;  and  this  would 
reprefent  the  refiftance  of  a  folid  cylinder.  But  when  a  cy¬ 
linder  is  twilled  in  this  manner  by  an  external  force  appli¬ 
ed  to  its  circumference,  the  external  parts  will  fuller  a 
greater  circular  extenfion  than  the  internal  ;  and  it  appears 
that  this  extenfion  (like  the  extenfion  of  a  beam  drained 
tranfverfely  )  will  be  proportional  to  the  di  fiance  of  the  par¬ 
ticles  from  the  axis.  We  cannot  fay  that  this  is  demon- 
Ihi able,  but  we  can  affign  no  proportion  that  is  more  pro¬ 
bable.  This  being  the  pfe,  the  forces  fimultaneoufly  ex¬ 
erted  by  each  particle  will  be  as  its  diftance  from  the  axis. 
Therefore  the  whole  force  exerted  by  each  ring  will  be  as 
the  fquare  of  its  radius,  and  the  accumulated  force  adlually 
exerted  will  be  as  the  cube  of  the  radius ;  that  is,  the  accu¬ 
mulated  force  exerted  by  the  whole  cylinder,  whofe  radius  is 
CA,  is  to  the  accumulated  force  exerted  at  the  fame  time  by 
the  part  whofe  radius  is  CE,  as  CA3  to  CE3. 

The  whole  cohefion  now  exerted  is  juft  two- thirds  of 
what  it  would  be  if  all  the  particles  were  exerting  the  fame 
attractive  forces  which  are  juft  now  exerted  by  the  particles 
in  the  external  circumference.  This  is  plain  to  any  perfon 
in  the  lead  familiar  with  the  fluxionary  calculus.  But  fuch  as 
are  not  may  eafily  fee  it  in  this  way. 

Let  the  redangle  AC  c  a  be  fet  upright  on  the  furface 
of  the  circle  along  the  line  CA,  and  revolve  round  the 
axis  Cr.  It  will  generate  a  cylinder  whofe  height  is  C  c 
or  A  a ,  and  having  the  circle  KAH  for  its  bafe.  If  the 
diagonal  C  a  be  fuppofed  alio  to  revolve,  it  is  plain  that  the 
triangle  c  C  a  will  generate  a  cone  of  the  fame  height,  and 
having  for  its  bafe  the  circle  described  by  the  revolution  of 
c  a>  and  the  point  G  for  its  apex.  The  cylindrical  furface 
generated  by  A  a  will  exprefs  the  whole  cohefion  exerted 
by  the  circumference  AH K,  and  the  cylindrical  furface  ge¬ 
nerated  by  E  e  will  reprefent  the  cohefion  exerted  by  the 
circumference  ELM,  and  the  folid  generated  by  the  triangle 
C  Aa  will  reprefent  the  cohefion  exerted  by  the  whole 
circle  AHK,  and  the  cylinder  generated  by  the  re&angle 
AC  c  a  will  reprefent  the  cohefion  exerted  by  the  fame  fur- 
lace  if  each  particle  had  fuffered  the  extenfion  A  a . 

Now  it  is  plain,  in  the  firft  place,  that  tire  folid  genera¬ 
ted  by  the  triangle  e  EC  is  to  that  generated  by  a  AC  as 
EC  3  to  AC  3.  In  the  next  place,  the  folid  generated  by 
E  a  AC 
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Strength  of fxQ  j3  two.tliirds  of  the  cylinder,  becaufe  the  cone  gene- 
Marcriau.  ra^e(j  (  q  fl  j3  0ne-third  of  it. 

We  may  now  fnppofe  the  cylinder  twilled  till  the  parti¬ 
cles  in  the  external  circumference  lofe  their  cohefion.  L  here 
can  he  no  doubt  that  it  will  now  he  wrenched  afunder,  all 
the  inner  circles  )  ieldinq  in  fucceffion.  Thus  we  obtain 


LHC  uiuci  Liie-ivv1  ;  1  (  ***  ~ 

•With  what  one  ufeful  information,  viz.  that  a  body  of  homogeneous 
force  a  bo-  texture  refills  a  Jiwple  tw'tjl  with  two-tlin'ds  of  the  force  with 
which  it  refills  an  attempt  to  force  one  part  laterally  from  the 
other,  or  with  one-third  part  of  the  force  which  will  cut  it 
afunder  by  a  fquare-edged  tool.  For  to  drive  a  fquare- 
ed^ed  tool  through  a  piece  of  lead,  for  inftance,  is  the 


dy  of  a  h 
inogeneous 
tcxtu.c  re¬ 
fills  a  fim- 
pie  twill. 


the  lateral  cohefion  of  a  circular  inch,  d  the  diameter  of  the  o^rength 
cylinder  in  inches,  and  /  the  length  of  the  lever  by  which  ,  at^r'!>l 
the  ftrainmp  force  p  is  fuppoled  to  ad,  wc  iha.ll  have  l1 
d2 

~p  4  and  F  = />. 

Wc  fee  in  general  that  the  ftrength  of  an  axle,  by  which 
it  refills  being  wrenched  afunder  by  twilling,  is  as  the  cube 
of  its  diameter. 

We  fee  alio  that  the  internal  parts  are  not  acting  io 
powerfully  as  the  external.  If  a  hole  be  bored  out  of  the 
axle  of  half  its  diameter,  the  ftrength  is  dimimfhed  only  -Jth, 

_  . _  •  t  '  '  '  n. 1  t 


I 


fame  as  forcing  a  piece  ^  — —  —  - _  - 

laterally  away  from  the  two  pieces  on  each  fide  of  the  tool. 
Experiments  of  this  kind  do  not  feem  difficult,  and  they 
would  give  us  very  ufeful  information. 

When  two  cylinders  AHK  and  BNO  are  wrenched  a- 
funder,  we  muft  conclude  that  the  external  partieles  of  each 

#  _  /-v  ^  li  r*v>  ^  f  r  P  r*  nil  1 1  „  1  V  Pa- 


of  the  lead  as  thick  as  the  tool 


hi 

The  forces 
«xei  ted  in 


«xei  ted  in  iunder,  we  mult  conciuae  mat  uic  cxlci  ^ 

breaking  aj-g  uiil  put  bey  on  a  their  limits  of  cohciion,  aic  equally  ex- 
two  cylin-  _ J _ _  HeilCe  it  follows. 


tended,  and  are  exerting  equal  forces.  Hence  it  follows 
the  fquares  that  in  the  inflant  of  fradure  the  fum  total  of  the  forces  ac 


of  the  di 
ameiers 


tm 

Relative 


tually  exerted  are  as  the  fquares  of  the  diameters.^ 

For  drawing  the  diagonal  C  e,  it  is  plain  that  E  =  Atf, 
exp  re  ffcs  the  diftenfion  of  the  circumference  ELM,  and  that 
the  folid  generated  by  the  triangle  CE  e  expreffes  the  co¬ 
hefion  exerted  by  the  furface  of  the  circle  ELM,  when  the 
particles  in  the  circumference  fuller  the  cxtenfion  E  e  equal 
to  A  a ,  Now  the  folids  generated  by  CA  a  and  CE  e  be¬ 
ing  refpedively  two-thirds  of  the  correfponding  cylinders, 
are  as  the  fquares  of  the  diameters. 

Relative  Having  thus  ascertained  the  real  ftrength  of  the  fedion, 
firength  of  and  ;ts  relati0n  to  its  abfolute  lateral  ftrength,  let  us  exa- 
the  fedtiou  mJne  {tg  ftrength  relative  to  the  external  force  employed  to 
ternai  force  break  it.  This  examination  is  very  iimple  in’ the  cafe  un¬ 
employed  der  confederation.  Hie  ftraining  force  mail  a£l  by  fume  le* 
to  break  it.  ver?  and  the  cohefion  muft  oppofe  it  by  adting  on  lome 
other  lever.  The  centre  of  the  fettion  may  be  the  neutral 
point,  whofe  poiition  is  not  difturbed. 

Let  F  be  the  force  exerted  laterally  by  an  exterior  par¬ 
ticle.  Let  a  be  the  radius  of  the  cylinder,  and  #  the  inde¬ 
terminate  diftanee  of  any  circumference,  and  x  the  indefi¬ 
nitely  fmall  interval  between  the  concentric  arches  ;  that  is, 
let  x  be  the  breadth,  of  a.  ring  and  x  its  radius.  The  for¬ 
ces  being  as  the  exteniions,  and  the  exteniions  as  the  di- 
flances  from  the  axis,  the  cohefion  a&ually  exerted  at  any 


while  the  quantity  of  matter  is  diminifhed  ^th.  Therefore  Hollow 
hollow  axles  are  ftronger  than  folid  ones  containing  tlie«jf 
fame  quantity  of  matter.  Thus  let  the  diameter  be  5  folid  ok 
that  of  the  hollow  4  :  then  the  diameter  of  another  fold 
cylinder  having  the  fame  quantity  of  matter  with  the  tube 
is  3.  The  ftrength  of  the  folid  cylinder  of  the  diameter  5 
may  be  expreffed  by  5^  or  x  2 5.  Of  this  the  internal  part  (of 
the  diameter  4)  exerts  64  ;  therefore  the  ftrength  of  the 
tube  is  125 — 64,  =  61.  But  the  ftrength  of  the  folid  axle 
of  the  fame  quantity  of  matter  and  diameter  3  is  3’,  or  27, 
which  is  not  half  of  that  of  the  tube.  .  .  nj 

Engineers,  therefore,  have  of  late  introduced  this  lin-Andnrf 
provement  in  their  machines,  and  the  axles  of  call  iron  are^era 
all  made  hollow  when  their  fize  will  admit  it.  I  hey  have  "  -  > 
the  additional  advantage  of  being  much  ftiffer,  andofafioid- 
ii-ior  much  better  fixnre  ior  the  flanches,  which  are  ufed  for 
connecting  them  with  the  wheels  oi  levers  by  which  they 
are  turned  "and  ftrained.  The  fuperiority  of  ftrength  ot 
hollow  tubes  over  folid  cylinders  is  much  greater  in  this 
kind  of  ft  rain  than  in  the  former  or  tranfverfe.  In  this 
laft  cafe  the  ftrengh  of  this  tube  would  be  to  that  of  the 
folid  cylinder  of  equal  weight  as  61  to  neady. 

The  apparatus  which  we  mentioned  on  a  former  occafion 
for  trying  the  lateral  ftrength  of  a  fquarc  inch  of  folid  mat¬ 
ter,  enabled  us  t®  try  this  theory  of  twill  with  aft  deiirable  ac¬ 
curacy.  The  bar  which  hung  down  from  the.  pin  in  the  for¬ 
mer  trials  was  now  placed  in  a  horizontal  pofition,  and  loaded  j 
with  a  weight  at  the  extremity.  Thus  it  aded  as  a  power-q^ 
ful  lever,  and  enabled  us  to  wrench  afunder  fpecimens  of  the0f  rei 
ftroneell  materials.  We  found  the  rcfults  perfectly  eon- 


anc 

tvvift, 


part  of  any  ring  will  be /15  The  force  exerted  by  the 
r  a 

whole  ring  (being  as  the  circumference  or  as  the  radius) 
will  be/-—.  The  momentum  of  cohefion  of  a  ring,  be- 

X  2  x 

ing  as  the  force  multiplied  by  its  lever,  will  be/--.  The 

1  X  3  X 

accumulated  momentum  will  be  the  fum  or  fluent  of/  — -  ; 


a  4 


that  is,  when  x  =  it  will  be  j  f  ^  ,  —  nfa 


•^hXX3fft  Hence  we  learn  that  the  firength  of  an  axle,  by  which  it 
ance  of  the  refills  being  wrenched  afunder  by  a  force  afting  at  a  given 
axle  is  as  diftanee  from  the  axis,  is  as  the  cube  of  its  diameter, 
the  cube  of  But  /arther,  if  a  2  is  =fa  2  X  i  a.  .  Now  fa  *  repre- 
fents  the  full  lateral  cohefion  of  the  fedion.  The  momen- 
tum  therefore  is  the  fame  as  if  the  full  lateral  cohefion  were 
accumulated  at  a  point  diftant  from  the  axis  by  *th  of  the 
radius  or  -Jth  of  the  diameter  of  the  cylinder. 

'  Therefore  let  F  be  the  number  of  pounds  which  meafures 


1L1  Uli^  tiL  iHflivxiaia.  ’  ’  ^  -  *  ' 

form  able  to  the  theory,  in  as  far  as  it  determined  the  pro  ^  ^ 
portional  firength  of  different  ftzes  and  forms  :  but  we 
found  the  ratio  of  the  reiitlancc  to  twilling  to  the  Ample 
lateral  refiftance  confiderably  different;  and  it  was  lome 
time  before  we  difeovered  the  caufe.  # 

We  had  here  taken  the  fimpleft  view  that  is  poffible  ot 
the  adion  of  cohefion  in  refilling  a  twill.  It  is  frequently 
exerted  in  a  very  different  way.  When,  for  inftanee,.  an 
iron  axle  is  joined  to  a  wooden  one  t>y  being  driven  into 
one  end  of  it,  the  exteniions  of  the  different  circles  of  par¬ 
ticles  are  in  a  very  different  proportion.  A  little  con- 
fideration  will  ftow  that  the  particles  in  immedate  contact 
with  the  iron  axle  are  in  a  flate  of  violent  extenfion  ;  fo 
are  the  particles  of  the  exterior  furface  of  the  wooden  part, 
and  the  intermediate  parts  are  lefs  ftrained.  It  is  almofl 
impoffible  to  affign  the  exad  proportion  of  the  cohefive 
forces  exerted  in  the  different  parts.  Numberlefs  cafes  can 
be  pointed  out  where  parts  ot  the  axle  are  in  a  ilate  of 
comprcffion,  and  where  it  is  flill  more  difficult  to  determine 
the  flate  of  the  other  particles.  We  mull  content  ourfelvesBut 
with  the  dedudions  made  from  this  fimplc  cafe,  which  is^ 


its  di-une 
ter. 
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fortunately  the  raoft  common.  In  the  experiments  juft  now  alle 
mentioned  the  centre  of  the  circle  is  by  no  means  the  neu-  vvaJ 
tral  point,  and  it  is  very  difficult  to  afeertain  its  place  :  butly  t 
when  this  eonfideration  occurred  to  us,  we  eafily  freed  the  ex-1*rn 
periments  from  this  uncertainty,  by  extending  tbe  lever  to 

both  fidcs,  and  by  means  of  a  pulley  applied  equal  force 
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gth  r.f  to  each  arm,  a&ing  in  oppofite  directions.  Thus  the  centre 
rials  Jjecame  the  neutral  point,  and  the  refinance  to  twill  was 
found  to  be  yds  of  the  fimple  lateral  ftrength. 

We  beg  leave  to  mention  here  that  our  fuccefs  in  thefe 
experiments  encouraged  11s  to  extend  them  much  farther. 
Wc  hoped  by  thefe  means  to  difeover  the  abfolute  cohefion  of 
s  °?  many  fubftances,  which  would  have  requited  an  enormous  ap- 
‘^^’paratus  and  a  moll  unmanageable  force  to  tear  them  afunder 
dory; directly.  But  we  could  reafon  with  confidence  from  the 
refiltance  to  twill  (which  we  could  eafily  meafure),  provided 
that  we  could  afeertain  the  proportion  of  the  direct  and  the 
lateral  llrengths.  Our  experiments  on  chalk,  finely  pre¬ 
pared  clay,  and  white  bees-wax  (of  one  melting  and  one 
temperature),  were  very  confident  and  fatisfa&ory.  But 
we  have  hitherto  found  great  irregularities  in  this  propor¬ 
tion  in  bodies  of  a  fibrous  texture  like  timber.  Thefe 
are  the  mod  important  cafes,  and  we  dill  hope  to  be  able 
to  accomplilh  our  projedt,  and  to  give  the  public  fome 
valuable  information.  This  being  our  foie  objedt,  it 
was  our  duty  to  mention  the  method  which  promifes  fuccefs, 
and  thus  excite  others  to  the  talk  ;  and  it  will  be  no  morti¬ 
fication  to  us  to  be  deprived  of  the  honour  of  being  the  firfl 
who  thus  adds  to  the  dock  of  experimental  knowledge. 

When  the  matter  of  the  axle  is  of  the  mod  fnnple  tex¬ 
ture,  fuch  as  that  of  metals,  we  do  not  conceive  that  the 
length  of.  the  axle  has  any  influence  on  the  fradture.  It  is 
otherwife  if  it  be  of  a  fibrous  texture  like  timber  :  the  fibres 
are  bent  before  breaking,  being  twided  into  fpirals  like  a 
cork-fcrew.  The  length  of  the  axle  has  fomewhat  ot  the 
influence  of  a  lever  in  this  cafe,  and  it  is  eafier  wrenched 
afunder  if  long.  Accordingly  wc  have  found  it  fo;  but  we 
have  not  been  able  to  reduce  this  influence  to  calculation, 
lading  Our  readers  are  requefled  to  accept  of  thefe  endeavours 
ks.  to  communicate  information  on  this  important  and  dilncult 
fubjedt.  We  are  duly  fenfible  of  their  imperfection,  but  flat¬ 
ter  ourfclves  that  we  have  in  many  indances  pointed  out 
the  method  which  mud  be  purfued  for  improving  our 
knowledge  on  this  fubjedt ;  and  we  have  given  the  Eng- 
lifli  reader  a  more  copious  lid  of  experiments  on  •  the 
flrength  of  materials  than  lie  will  meet  with  in  out*  lan¬ 
guage.  Many  ufeful  deductions  might  be  made  from  tfiele 
rremifes  refpedting  the  manner  of  difpofing  and  combi¬ 
ning  the  flrength  of  materials  in  our  druCtures.  The  bed 
form  of  joints,  mortifes,  tenons,  fcarplis  ;  the  rules  for  jog¬ 
gling,  tabling,  faying,  fifhing,  &c.  pradifed  in  the  delicate 
art  of  mafi-inaking,  arc  all  founded  on  this  doCtrine  :  but 
the  difeuflion  of  thcle  would  be  equivalent  to  writing 
a  complete  treatife  of  carpentry.  We  hope  that  this  will 
be  executed  by  fomc  intelligent  mechanician,  for  there  is 
nothing  in  our  language  on  this  fubjeCt  but  what  is  almod 
contemptible ;  yet  there  is  no  mechanic  art  that  is  more 
iufceptible  of  fcientific  treatment.  Such  a  treatife,  it  well 
executed,  could  not  fail  of  being  well  received  by  the  pub¬ 
lic  In  this  age  of  mechanical  improvement.  ^ 

#  STRENGTHENERS,  or  Corroborants,  fuch  me¬ 
dicines  as  add  to  the  bulk  and  firmnefs  of  the  folids  ;  and 
inch  are  all  agglutinant  and  adringent  medicines.  See  Ma¬ 
teria  M e d  1  c a ,  p .  649.  art.  6. 

S  1  Rr,  rCHING,  in  navigation,  is  generally  underdood 
to  imply  the  progreffion  of  a  fhip  under  a  great  furlace  of  fail, 
when  clofe-hauled.  The  difference  between  this  term  and 
jland'ing ,  conlifts  apparently  in  the  quantity  of  fail;  which  in 
the  latter  may  be  very  moderate ;  but  ilretching  generally 
fignifies  excefs :  as,  we  faw  the  enemy  at  day  break  dretch¬ 
ing  to  the  fouthward  under  a  croud  of  fail,  &c.  Falconer. 

S  TR.E  F  TO,  in  Italian  mufic,  is  fometimes  ufed  to  figni- 
fy  that  the  meafure  is  to  be  fhort  and  concife,  and  confe- 
quently  quick.  In  this  fenfe  it  Hands  oppofed  to  Largo. 
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STRIATED  leaf,  among  botanifts,  one 
number  of  longitudinal  furrows  on  its  furface. 

STRIKE,  a  meafure  of  capacity,  containing  four  bufliels.  „ 
Alfo  an  inftrument  ufed  in  raeafnring  corn. 

STRIX,  the  owl,  in  ornithology,  a  genus  belonging 
to  the  order  of  accipitres .  The  bill  is  hooked,  but  has  no 
cere  or  wax  ;  the  nodrils  are  covered  with  fetaceous  fea¬ 
thers  ;  the  head,  is  very  large,  as  are  alfo  the  ears  and  eyes  ; 
and  the  tongue  is  bind.  There  are  4 6  fpecies ;  the  molt 
remarkable  are, 

1.  The  bubo ,  or  great-eared  owl,  in  fize  is  almod  equal  to 
an  eagle.  Irides  bright  yellow;  head  and  whole  body  finely* 
varied  with  lines,  fpots,  and  fpecks  of  black,  brown,  cine¬ 
reous,  and  ferruginous.  Wings  long  ;  tail  fhort,  marked^ 
with  dufky  bars.  Legs  thick,  covered  to  the  very  end  ot 
the  toes  with  a  clofc  and  full  down  of  a  tedaceons  colour. 
Claws  great,  much  hooked,  and  dufky. — It  has  been  fliot  in 
Scotland  and  in  Yorkfhire.  It  inhabits  inacceflible  rocks 
and  defert  places ;  and  preys  on  hares  and  feathered  game. 
Its  appearance  in  cities  was  deemed  an  unlucky  omen  ;  Rome 
itfelf  once  underwent  a  ludration  bccaufe  one  of  them  dray- 
ed  into  the  capitol.  The  ancients  had  them  in  the  utmoll 
abhorrence  ;  and  thought  them,  like  the  fcreech-owls,  the 
meffengers  of  death.  Pliny  dyles  it  bubofunsbris ,  and  noElts 
monjlrum. 

Solaque  culmintlms  feral!  carmine  bubo 

Sape  queri  et  longas  in  jlstum  ducere  voces .  ViRGTL* 

Perch’d  on  the  roof,  the  bird  of  night  complains. 

In  lengthen'd  fhrieks  and  dire  funereal  drains. 

2.  The  otusy  or  long-eared  owl,  is  found,  though  not 
frequently,  in  the  north  of  England,  in  Chefhire,  and  in 
Wales.  Mr  Haffelqnifl  faw  it  alive  in  Cairo,  and  it  is 
not  un frequent  all  over  Egypt.  Its  weight,  according 
to  Dr  Latham,  is  nine  ounces;  the  length  14  inches  and 
a  half;  the  breadth  34  ;  the  irides  are  of  a  bright  yellow  ; 
the  bill  black  ;  the  bread  and  belly  are  of  a  dull  yellow, 
marked  with  flender  brown  drokes  pointing  downwards; 
the  thighs  and  vent  feathers  of  the  fame  colour,  but  un- 
fpotted.  The  back  and  coverts  of  the  wings  arc  varied 
with  deep  brown  and  yellow ;  the  quill-feathers  of  the 
fame  colour,  but  near  the  end?  of  the  outmoft  is  a  broad 
bar  of  red ;  the  tail  is  marked  with  dufky  and  reddifli  baps, 
but  beneath  appears  afh-coloured  ;  the  horns  or  ears  are 
about  an  inch  long,  and  confid  of  fix  feathers  variegated 
with  yellow  and  black  ;  the  feet  are  feathered  down  to  the 
claws. 

3.!The  brachyotosy  or  fhort  eared  owl,  is  14  inches  long;  three 
feet  broad;  the  head  is  fmall  and  hawk  like  ;  the  bill  is  dufky ; 
weight  14  ounces;  the  circle  of  leathers  that  immediately  fur- 
rounds  the  eyes  is  black  ;  the  larger  circle  white,  terminated 
with  tawny  and  black  ;  the  feathers  on  the  head,  back,  and 
coverts  of  the  wings,  are  brown,  edged  with  pale  dull  yel¬ 
low  ;  the  bread  and  belly  are  of  the  fame  colour,  marked 
with  a  few  long  narrow  dreaks  of  brown  pointing  down¬ 
wards  ;  the  quill-feathers  are  dufky,  barred  with  red  ;  the 
tail  is  of  a  very  deep  brown,  adorned  on  each  fide  of  the  fhaft 
of  the  four  middle  feathers  with  a  yellow  circle  which  con¬ 
tains  a  brown  fpot ;  the  tip  of  the  tail  is  white.  The 
horns  of  this  fpecies  are  very  fmall,  and  each  confifts  of  on*> 
ly  a  finglc  feather  ;  thefe  it  can  raife  or  deprefs  at  pleafure  ; 
and  in  a  dead  bird  are  with  difficulty  difeovered.  This 
kind  is  fcarcer  than  the  former  ;  both  are  folitary  birds, 
avoiding  inhabited  places.  Thefe  fpecies  may  be  called 
long-*winged  onvls  ;  the  wings  when  .clofed  reaching  beyond 
the  end  of  the  tail ;  whereas  in  the  common  kinds  they  fall 
fhort  of  it. — This  is  a  bird  of  paffage-  and  has  been  obfer- 
ved  to  vifit  Lincolnfhire  in  the  beginning  of  October,  and 
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to  retire  early  in  the  fpring  ;  fo  probably,  as  it  performs  its 
migrations  with  the  woodcock,  its  funimer-retreat  is  Nor¬ 
way.  During  day  it  lies  hid  in  long  old  grafs;  when  di- 
flurbed,  it  feldom  hies  far,  but  will  hght,  and  ht  looking  at 
one,  at  which  time  the  horns  may  be  feen  very  diflin6tly. 
it  has  not  been  obferved  to  perch  on  trees  like  other  owls  ; 
it  ufually  ilies  in  learch  of  prey  in  cloudy  hazy  weather. 
Farmers  are  lend  of  feeing  thefe  birds  in  the  fields,  as  they 
clear  them  from  mice.  It  is  found  frequently  ou  the  hill  of 
Hoy  in  the  Orkneys,  where  it  flies  about  and  preys  by  day 
like  a  hawk.  It  is  found  alfo,  as  we  mentioned  before,  in 
Lancafhire,  which  is  a  hilly  and  woody  country  ;  and  in 
New  England  and  Newfoundland. 

4.  The  flammed,  or  common  white  owl.  The  elegant 
plumage  of  this  bird  makes  amends  for  the  uncouthnefs  of 
its  form  :  a  circle  of  lo't  white  feathers  furround  the 
eyes.  The  upper  part  of  the  body,  the  coverts,  and  fecon- 
dary  feathers  of  the  wings,  are  of  a  fine  pale  yellow  :  on 
each  fide  of  the  (hafts  are  two  grey  and  two  white  fpots 
placed  alternate:  the  exterior  fides  of  the  quill  feathers  are 
yellow  ;  the  interior  white,  marked  on  each  fide  with  four 
bl?ck  fpots:  the  lower  fide  of  the  body  is  wholly  white  ; 
the  interior  fides  o4  the  feathers  of  the  tail  are  white  ;  the 
exterior  marked  with  fome  obfcuie  du(ky  bars  ;  the  legs  are 
feathered  to  the  feet  :  the  feet  are  covered  with  fhort  hairs  : 
the  edge  of  the  middle  claw  is  ferrated.  The  ufual  weight 
‘is  1  1  ounces  ;  its  length  14  inches  ;  its  breadth  3  feet. — 
This  fpecies  is  almofl  domellic  ;  inhabiting,  for  the  greateft 
part  of  the  year,  barns,  hay-lofts,  and  other  out  lioufes  ;  and 
is  as  ufeful  in  clearing  thofe  places  from  mice  as  the  conge¬ 
nial  cat  :  towards  twilight  it  quits  its  perch,  and  takes  a  re¬ 
gular  circuit  round  the  fields,  ikimming  along  the  ground  in 
quefi  of  field-mice,  and  then  returns  to  its  ulual  refldence  : 
in  the  breeding- feafon  it  takes  to  the  eaves  of  churches, 
holes  in  lofty  buildings,  or  hollows  of  trees.  During  the 
time  the  young  are  in  the  neft,  the  male  and  female  alter¬ 
nately  fally  out  in  queft  of  food,  make  their  circuit,  beat 
the  fields  with  the  regularity  of  a  fpanieb  and  drop  inllanfc- 
ly  on  their  prey  in  the  grafs.  They  very  feldom  flay  out 
above  five  minutes  ;  return  with  their  prey  in  their  claws ; 
but  as  it  is  ncceffary  to  fhift  it  into  their  bill,  they  always 
alight  for  that  purpofe  on  the  roof,  before  they  attempt  to 
enter  their  neft.  This  fpecies  does  not  hoot;  but  fnores 
and  hides  in  a  violent  manner  ;  and  while  it  flies  along  will 
often  feream  mofl  tremendonfly.  Its  only  food  is  mice. 
As  the  young  of  thefe  birds  keep  their  neft  for  a  great 
length  of  time,  and  are  fed  even  long  after  they  can  fly,  ma¬ 
ny  hundreds  of  mice  will  fcarcely  fuffice  to  iupply  them 
with  food.  Owls  cafl  up  the  bones,  fur,  or  feathers  of 
their  prey,  in  form  of  fmall  pellets,  after  they  have  de¬ 
voured  it,  in  the  fame  manner  as  hawks  do.  A  gentle¬ 
man,  on  grubbing  up  an  old  pollard  afh  that  had  been  the 
habitation  of  owls,  for  many  generations,  found  at  the  bot¬ 
tom  many  bufhels  of  this  reje&ed  fluff.  Some  owls, 
when  they  are  fatisfied,  hide  the  remainder  of  their  meat 
like  dogs. 

5.  The  Jlrulu/a,  or  tawny  owl.  The  female  of  this  fpecies 
weighs  19  ounces  ;  the  length  is  1 5  inches  ;  the  breadth  2 
feet  8  inches ;  the  irides  are  dufky  ;  the  ears  in  this,  as  in 
all  owls,  very  large  ;  and  their,  ienfe  of  hearing  very  exr 
quifite.  The  colour  of  this  kind  is  fufficient  to  diffinguifh 
it  from  every  ether :  that  of  the  back,  head,  coverts  ot  the 
wings,. and  on  the  fcapular  leathers,  being  a  fine  tawny  red. 
elegantly  fpotted  and  powdered  with  the  black  or  dufky 
fpots  of  various  fizes  :  on  the  coverts  of  the  wings  and  on 
the  fcapulars  are  feveral  large  white  fpots  :  the  coverts  of 
the  tail  are  tawny,  and  quite  free  from  any  marks :  the  tail 
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is  varioufiy  blotched,  barred  and  fpotted  with  pale  red  and  Strli 

black;  in  the  two  middle  feathers  the  red  predominates :  - \r 

the  breall  and  belly  are  yellowifh,  mixed  with  white,  and 
marked  with  narrow  black  flrokes  pointing  downwards: 
the  legs  are  covered  with  feathers  down  to  the  toes. — This 
is  a  hardier  fpecies  than  the  former  ;  and  the  young  will 
feed  on  any  dead  thing,  whereas  thofe  of  the  white  owl 
mull  have  a  conilant  fupply  of  frefh  meat.  It  is  the  ftrix 
of  Aldrovandus,  and  what  we  call  the  fcreech-o<zvl ;  to 
which  the  folly  of  fuperilition  had  given  the  power  of  pre- 
faging  death  by  its  cries.  The  ancients  believed  that  it 
fucked  the  blood  of  young  children  :  a  fa£l  lome  think  not 
incredible  ;  for  Haflelquiil  deicribes  a  fpecies  lound  in  Syria* 
which  frequently  in  the  evening  flies  in  at  the  windows,  and 
deitroys  the  helplefs  infant. 

Nolle  volant ,  puerofque  petunt  nutrias  egentes , 

Et  vitiant  cuneis  corpora  rapt  a  Jins, 

Ca>pere  dicuntur  lattentia  vijeera  rojlrhy 
Et  plenum  poto  j anguine  guttur  habent. 

Eft  illis  Jlrigibus  nomen  9  Jed  nominis  bujus 

Caufa  quod  hor rendu Jlridere  nocle /blent,  Ovid  Fafl.  vi.  I  3  y ► 

6.  The  ulult /,  or  brown  owl,  agrees  with  the  former  in 
its  marks  ;  differing  only  in  trie  colours  ;  in  tins,  the  head, 
wings,  and  back,  are  ot  a  deep  brown,  fpotted  with  black 
in  the  fame  manner  as  the  former  :  the  coverts  of  the  wings, 
and  the  fcapulars  are  adorned  with  fimilar  white  (puts  :  the 
exterior  edges  of  the  four  firit  quill  feathers  in  both  are 
ferrated :  the  breafl  in  this  is  of  a  very  pale  afh -colour  mix¬ 
ed  with  tawny,  and  maiked  with  oblong  jagged  fpots  :  the 
feet  too  are  feathered  down  to  the  very  claws  :  the  circle 
round  the  face  is  afh-colomcd,  fpotted  with  brown.  i,oth. 
thefe  fpecies  inhabit  woods,  where  they  reiide  the  whole 
day  :  in  the  night  they  are  very  clamorous  ;  and  when 
they  hoot,  their  throats  are  inflated  to  the  fize  of  an  hen  s 
egg.  In  the  dufk  they  appioach  our  dwellings;  and  will 
frequently  enter  pig  eon -lioufes,  and  make  great  havoc  m 
them.  They  dellroy  numbers  of  little  leverets,  as  appears 
by  the  legs  frequently  found  in  their  nefts.  They  alio  kill 
abundance  of  moles,  and  fkri  them  with  as  much  dexterity, 
as  a  cook  does  a  rabbit.  They  build  in  hollow  trees  or 
ruined  edifices;  lay  four  eggs,  of  an  elliptic  form,  and  of  a 
whitifh  colour. 

7.  The  pajjerinay  or  little  owl,  is  very  rare  in  England  ; 
it  is  fometimes  found  in  York  (hire,  Ihntfhire,  and  alio  near 
London  :  in  fize  it  fcarcely  exceeds  a  ihrufh,  though  the 
fnl nets  of  its  plumage  makes  it  appear  larger  :  the  Hides  are 
of  a  light  yellow  ;  the  bill  of  a  paper-colour ;  the  feathers 
that  encircle  the  face  are  white  tipt  with  black  ;  the  head 
brown,  fpotted  with  white  ;  on  the  breafl  is  a  mixture  of 
white  and  brown  ;  the  belly  is  white,  marked  with  a  few 
blown  fpots  ;  the  tail  of  the  fame  colour  with  the  back  ;  in 
each  feather  barred  with  white  ;  in  each  adorned  with  cir? 
cular  white  fpots,  placed  oppofitc  to  o.ne  another  on  both 
fides  of  the  f’naft ;  the  legs  and  feet  are  covered  with  leathers 
down  to  the  claws  —  The  Italians  make  ufe  of  this  owl  to 
decoy  lmall  birds  to  the  limed  twig  ;  the  method  of  which 
is  exhibited  in  Olina’s  UcceHteray  p.  6  c.  Mr  Stenait,  au¬ 
thor  of  the  Antiquities  ot  Athens,  informed  Mr  Pennant, 
that  this  fpecies  of  owl  was  very  common  in  Attica  that 
they  were  birds  of  pail'age,  and  appeared  there  in  the  begin¬ 
ning  of  April  in  great  numbers  ;  that  they  bred  there;  and 
that  they  retired  at  the  fame  time,  as  the  hoiks,  whofe 
arrival  they  a  little  preceded. 

8.  The  fpe£tacle  owl  of  Cayenne,  which  is  accurately  der  iat& 
feribed  by  Dr  Latham,  is  21  inches  in  length  :  the  upper vol. 
parts  of  the  body  are  of  a  reddifa  colour ;  the  lower  parts 3 °* 

cf 


S  T  R  C  37  1  s  T  R 


ftrbiks,  of  a  rufous  white  :  the  head  and  neck  are  white,  and  not  fo 
itrokmg.  fuii  Qf  feathers  as  thofe  of  owls  generally  are,  and  from  this 
•  sr~  circumftance  it  appears  not  unlike  a  hawk:  a  large  patch  of 
dark  brown  furrounds  each  eye,  giving  the  bird  much  the 
,  appearanee  of  wearing  fpcdiacles;  the  legs  are  covered  with 

feathers  quite  to  the  toes,  and  are  of  a  yellowifh  colour.  A 
fpecimen  of  this  curious  bird  may  be  feen  in  the  Leverian 
mufeum. 

SI  ROBILUS,  in  botany,  a  pericarp  formed  from  an 
amentum  by  the  hardening  of  the  feales, 

STROKING,  or  rubbing  gently  with  the  hand,  a  me¬ 
thod  which  has  been  employed  by  fome  perfons  for  curing 
difeafes. 

Mr  Greatrakes  or  Greatrix,  the  famous  Irlfti  ftroker,  is 
faid  to  have  perfoimed  many  wonderful  cures.  He  gives 
the  following  account  of  hisdifeovery  of  this  art,  and  of  the 
fuccefs  with  which  he  praCtifed  it  il  vbout  1662  Iliad 
ee  Brief  an  impuife  (lays  he),  or  a  ftrange  perfuafion  in  my  own 
tawnt  <f  mind  (o' which  I  am  not  able  to  give  any  rational  aecount 
f r  ^all  ~  to  another),  which  did  very  frequently  fugged  to  me,  that 
ala’Z  r^hwt*  was  bellowed  on  me  the  gilt  of  curing  the  king’s  evil; 

.  n,  1606,  which,  for  the  extraordirarinefs  of  it,  I  thought  lit  to  con- 
to.  ceal  for  feme  time  ;  ,but  at  length  I  communicated  this  to 

my  wife,  and  told  her,  that  I  did  verily  believe  that  God 
had  given  me  the  blefiing  of  curing  the  king’s  evil;  for 
whether  I  were  in  private  or  public,  deeping  or  waking, 
ft  ill  I  had  the  fame  impuife.  But  her  reply  to  mt  was,  that 
(lie  conceived  this  was  a  ftrange  imagination ;  yet,  to  prove 
the  contrary,  a  few  days  after  there  was  one  William  Ma¬ 
ther  of  Salterbridge  in  the  parilh  of  Gilmore,  who  brought 
his  fou  William  to  my  home,  de firing  my  wife  to  cure  him, 
who  was  a  peifon  ready  to  afford  her  charity  to  her  neigh¬ 
bours,  according  to  her  finall  fkill  in  chirurgery.  On  which 
my  wife  told  me,  there  was  one  that  had  the  king’s  evil  very 
grievoufly  in  the  eyes,  cheek,  and  throat ;  whereupon  I  told 
her,  that  fhe  fhould  now  fee  whether  this  were  a  bare  fancy 
or  imagination,  as  die  thought  it,  or  the  dictates  of  God’s 
Spirit  on  my  heart.  Then  1  laid  my  hands  on  the  plaees 
afttfted,  and  prayed  to  God  for  Jeius  fake  to  heal  him;  and 
bid  the  parent  two  or  three  days  afterwards  to  bring  the 
child  to  me  again,  which  accordingly  he  did;  and  I  then 
faw  the  eye  was  almoft  quite  whole ;  and  the  node,  which 
was  almoft  as  big  as  a  pullet’s  egg,  was  fuppurated  ;  and 
the  throat  ftnuygely  amended  ;  and,  to  be  brief  (to  God’s 
glory  I  fpeak  it)  within  a  month  difeharged  it  felt  quite,  and 
was  perfectly  healed,  and  fo  continues,  God  be  praifed.” 

Then  there  came  to  him  one  Margaret  Macfhane  of  Bal- 
lineely,  in  the  patifh  of  Lifmore,  who  had  been  afflicted 
with  the  evil  above  feven  years,  in  a  much  more  violent  de¬ 
gree  ;  and  foon  after,  his  fame  increafing,  he  cured  the 
tame  difeafe  in  many  other  perfons  *01  three  years.  He  did 
not  meddle  all  this  time  with  any  other  diftemper;  till  about 
the  end  of  theft  three  years,  the  ague  growing  epidemical, 
he  found,  as  formerly,  that  there  was  bellowed  on  him  the 
gift  of  curing  that  difeafe.  He  cured  Colonel  Phaire,  of 
Cahirmony  in  the  county  of  Corke,  of  an  ague,  and  after¬ 
wards  many  other  perfons  of  different  diftempers,  by  llror 
king  ;  fo  that  his  name  was  wonderfully  ciied  up,  as  if  fome 
divine  perfon  had  been  fent  from  above.  January  1665-6, 
he  came  over  to  England,  at  the  requeft  of  the  earl  of  Or¬ 
rery  ;  in  order  to  cine  the  lady  of  the  lord-vifcount  Coil- 
way,  of  Ragley  in  Waiwickfliire,  who  had  for  many  years 
laboured  under  a  mod  violent  headache.  Pie  (laid  at  Rag; 
iey  three  weeks  or  a  month  ;  and  though  he  failed  in  his 
endeavours  to  relieve  that  lady,  he  cured  vaft  numbers  of 
people  in  thofe  parts  and  at  Worceller. 

i  hough  we  are  no  friends  to  the  marvellous,  nor  believe 


it  poffible  that  either  the  king’s  evil  or  ague  can  be  cured  by  Stromateus 
ftroking  or  friction  of  any  kind,  whether  gentle  or  feveie,  we  „  rrJ,0p 
have  no*  liefitation  to  acknowledge  that  many  cures  might  btroIV_° 
be  perfoimed  by  Mr  Greatrakes.  Every  refledling  per- 
foil  who  reads  the  foregoing  account  whieh  lie  gives  of  him- 
felf  will  fee  that  he  was  an  cnthufiaft,  and  believed  himfelf 
guided  by  a  particular  revelation  ;  and  fuch  is  the  credulity 
of  mankind,  that  his  pretentions  were  readily  admitted,  and 
men  cro  tided  with  eagernefs  to  be  relieved  of  their  difeafes* 

But  it  is  well  known  to  phyficians,  that  in  many  cafes  the 
imagination  has  accomplifhed  cures  as  wonderful  as  the  force 
of  medicine.  It  is  owing  chiefly  to  the  influence  of  ima¬ 
gination  that  we  have  fo  many  accounts  from  people  of  ve¬ 
racity  of  the  wonderful  effects  of  quack  medicines.  We  are 
perfectly  allured  that  thefe  medicines,  by  their  natural  ope¬ 
ration,  can  never  produce  the  eftedls  afcribed  to  them  ;  for 
there  is  no  kind  of  proportion  between  the  medicine  and  the 
effedl  produced,  and  often  no  connexion  between  the  medi¬ 
cine  and  the  difeafe. 

8  FROMATEUS,  in  ichthyology*  a  genus  of  fifties  be¬ 
longing  to  the  order  of  apodes.  The  head  is  compreffed  y 
the  teeth  are  placed  in  the  jaws  and  palate  ;  the  body  is 
oval  and  flippery  ;  and  the  tail  is  forked.  There  are  three 
fpecies  according  to  Gmelin,  the  iiatola,  paru,  and  cu- 
marca. 

STROM  BOLT,  the  mofl  northern  of  the  Lipari  i (lands. 

It  is  a  volcano,  which  conflantly  difeharges  much  fire  and 
fmoke.  It  rifes  in  a  conical  form  above  the  fm face  of  the 
fea.  On  the  eaft  fide  it  has  three  or  four  little  craters  ran¬ 
ged  near  each  other*,  not  at  the  fummit,  but  on  the  decli¬ 
vity,  nearly  at  two- thirds  of  its  height.  But  as  the  furfaes. 
of  the  volcano  k  very  rugged,  and  interfered  with  hollow 
ways,  it  may  be  naturally  concluded,  that  at  the  time  of 
fome  great  eruption,  the  iuminit  and  a  part  of  this  fide  fell 
in,  as  mu  ft  have  happened  alfo  to  Vefuvius  ;  confequentl)v 
the  common  chimney  is  at  this  day  on  the  declivity,  al¬ 
though  always  in  the  centre  of  the  whole  bale.  It  is  inha¬ 
bited  not  with  {landing  its  fires1;  but  care  is  taken  to  avoid 
the  proximity  of  the  crater,  which  is  yet  much  to  be  feared* 

“  I  was  allured  (fays  M.  de  Luc)  by  an  Engliftimau,  who, 
like  me,  had  the  curiofity  to  vifit  thefe  ifles,  that  the  fine 
weather  having  invited  him  and  his  company  to  land  at 
Stromboli,  they  afeended  a  volcano,  whole  craters  at  that 
time  threw  out  nothing  ;  but  that  while  they  were  atten¬ 
tively  viewing  them,  unapprehenfive  of  any  danger,  they 
weie  fuddenly  fainted  by  iuch  a~  furious,  difeharge,  as  to  be 
obliged  to  retreat  with  precipitation,  and  not  without  one 
of  the  company  being  wounded  by  a  piece  of  fcorla.”  Of 
all  the  voleanoes  recorded  in  hiilory*.  Stromboli  feems  to  be 
the  only  one  that  burns  without  ceafing.  Etna  and  Vefu— 
vius  often  lie  quiet  for  many  months,  and  even  years,  with¬ 
out  the  ieaft  appearance  of  fire  ;  but  Stromboli  is  ever  at: 
work,  and  for  ages  pafl  has  been  looked  upon  as  the  great 
lighthoufe  of  thefe  leas*  E.Long.  15.45.  N.  Lat;  30.  o. 

STROMBUS*  in  natural  hiflory?a  genus  of  vermes^  be¬ 
longing  to  the  order  of  tejiacea .  The  animal  is  a  limax  ;; 
the.  hell  is  univalve  and  fpiral  ;  the  opening  is  much  dila¬ 
ted,  and  ends  in  a  canal  which  turns  to  the  left.  Gmelin* 
enumerates  53  fpecies;  of  whieh  only  one  is  peculiar  to 
Britain,  the  pes  ptlecani.  The  fpires  are  ten ;  the  lip  is - 
fingered  ;  the  point  very  (harp  ;  the  length  two  inches. 

STRONGOLI,  a  town  of  the  kingdom  of  Naples,  with 
a  biftiop’s  fee.  It  is  lituated  on  a  rugged  mountain,  is  about 
three  miles,  from  the  fea,  and  feven  north  from.  St  Severino. 

It  is  fuppofed  to  be  the  ancient  Petelba,  which  made  a  con-- 
fpicuous  figure  in  the  fecond  Punic  war  by  its  obflinate  re¬ 
finance  againit  Hanuibal.  Near  its  walls, Marcellas  the  ri¬ 
val 
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StroRtife.*,  va]  0f  Hannibal  was  flam  in  a  (kirmiih. 

N.  Lat.  39.  zo, 

STRONTITES,  or  strontian  earth,  a  new  fpecies 
of  earth  lately  difcovered  at  Strontian  in  Scotland. 

Who  the  difcoverer  of  this  earth  was  we  have  not  learn¬ 
ed  ;  but  Dr  Kirwan  fays,  the  firft  information  he  received 
of  it  was  from  Dr  Ciawford  in  the  year  1  790.  In  the  Mi¬ 
ners  Journal  for  February  1791  a  good  defeription  of  its 
external  appearance,  with  fome  account  of  its  chemical  pro¬ 
perties,  was  publifhed  from  the  obfervations  of  Mr  Sulzer. 
Dr  Kirwan  examined  it  in  Odlober  1 793 >  anc^  f°un<^  L  to 
be  a  new  earth  between  the  barytic  and  common  limeftone. 
Dr  Hope,  who  is  now  joint  profefTor  of  cherniftry  with 
T>r  Black  in  the  univerfity  of  Edinburgh,  read  a  paper  on 
the  4th  November  1793  before  the  Royal  Society  of  Edin¬ 
burgh,  intitled  “  An  Account  of  a  Mineral  from  Stron¬ 
tian,  and  of  a  peculiar  Species  of  Earth  which  it  contains 
an  abridgment  of  which  is  publifhed  in  the  third  volume  of 
the  Edinburgh  Philofopliical  Tranfa&ions.  Mr  SchmeifTcr 
read  a  paper  on  the  fame  fubjcdl  before  the  Royal  Society 
of  Loudon  in  May  1794,  which  is  publifhed  in  their  Trar.i- 
adlions  for  that  year,  p.  418,  See. 

Its  external  characters  are  thefe  :  Its  colour  is  whitifh  or 
light  green  ;  its  lnftre  common  ;  its  tranlparency  interme* 
diate  between  the  femitranfparent  and  opaque  ;  its  fradfure 
ftriated,  prefenting  oblong  ditlinCl  concretions,  fomewhat 
uneven  and  bent ;  itshardnefs  moderate,  being  eafily  fcratch- 
ed,  but  not  (craped.  It  is  very  brittle  ;  and  its  fpecific  gra¬ 
vity  from  3,4  to  3,644. 

For  a  full  account  of  its  chemical  qualities  we  mud  refer 
to  the  books  already  mentioned,  as  all  the  accounts  of  it 
which  we  have  feen  are  too  long  to  infert  here,  and  as  we 
do  not  confider  the  circumdance  of  its  being  a  newly  difco¬ 
vered  earth  a  fufiicient  reafon  for  running  into  a  tedious  de¬ 
tail  till  its  utility  be  afeertained.  We  (hall,  however,  men¬ 
tion  fome  of  its  mod  remarkable  qualities.  It  requires  180 
times  its  weight  of  water  at  a  low  temperature  to  diflolve  it. 
When  diffolved  in  boiling  water,  and  allowed  to  cool,  it  de- 
pofits  tranfparent  cryftals,  which  when  expofed  to  the  air 
become  white  and  powdery.  It  is  not  affeCled  by  the  fnl- 
phuric  acid  ;  but  when  diluted,  10,000  parts  of  it  will  dil- 
folve  one  of  drontites.  Diluted  nitric  acid  diffolvea  it  ra¬ 
pidly.  The  muriatic  acid,  whether  diluted  or  oxygenated, 
diflblves  it  in  a  fimilar  manner. 

Strontites  has  a  ftrong  refemblance  to  barytes,  but  cflen- 
tialiy  differs  from  it.  Its  fpecific  gravity  is  lefs ;  it  parts 
with  its  carbonic  acid  when  urged  by  heat  fomewhat  more 
readily,  and  without  differing  fufion  ;  when  calcined,  it  im¬ 
bibes  moidure  with  vadly  greater  avidity,  (welling  and 
Royal  Socie- cracking  with  more  heat  and  node.  Strontites  diffolves 
ty  of  Ellin .  much  more  abundantly  in  hot  water  than  barytes  ;  and  the 
burghy  vol.  £orm  0f  tpe  Crydals  of  thefe  pure  earths  is  very  diflimilar. 

The  compounds  generated  by  drontites  differ  from  tho'c  of 
barytes.  It  will  fufBce  to  mention  the  nitrate  and  muriate. 
This  earth,  united  to  nitric  and  muriatic  acid,  forms  falts 
that  fufTer  changes  from  expo  Cure  to  air,  which  do  not  hap¬ 
pen  to  the  nitrate  and  muriate  of  barytes.  They  are  like- 
wife  much  more  folublc  in  water,  and  have  cryftals  of  a  pe¬ 
culiar  figure.  The  combinations  of  ftrontites  with  acids  are 
not,  like  thofe  of  barytes,  decompofed  by  pruffiate  of  lime 
or  of  potafh.  Strontites  and  its  compounds  tinge  flame, 
which  barytes  does  not.  Laftly,  thefe  earths  difagree  in  the 
order  of  their  attrs&ions.  From  thefe  confiderations  it  is 
concluded,  that  the  mineral  is  not  aerated  barytes. 

It  alfo  is  diftinguifhed  from  calcareous  fpar  or  limeftone  : 
for  it  is  much  heavier,  and  retains  its  fixed  air  with  more 
obftinacy  in  the  fire.  The  incomparably  greater  folubility 
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of  the  pure  earth  in  hot  than  in  cold  water,  and  the  cry  dab 
line  form  it  afTumes,  Sufficiently  diftinguifh  it  from  lime, 
which  the  difpofition  of  the  nitrate  and  muriate  to  cryftal- 
lize  no  lefs  tends  to  do. 

The  moft  remarkable  quality  of  ftrontites  is  that  ©f  tin¬ 
ging  flame  of  a  red  colour.  The  muriate  has  it  in  the  moft 
eminent  degree,  and  its  effects  are  well  exhibited  by  putting 
a  portion  of  the  fait  on  the  wick  of  a  candle,  which  is  there¬ 
by  made  to  burn  with  a  very  beautiful  blood-red  flame.  The 
nitrate  ftands  next,  then  cryftalli/.ed  ftrontites,  and  after  it 
the  acetite.  A  hundred  parts  of  ftrontites  are  compofed  of 
61.21  of  earth,  30.20  of  carbonic  acid,  and  8.59  of 
water. 

STROPHE,  in  ancient  poetry,  a  certain  number  of 
verfes,  including  a  perfedl  fenfe,  and  making  the  firft  part  of 
anode.  See  Poetry,  n°  1 30. 

STRUMyE,  fcrophulous  tumors  arifing  on  the  neck  and 
throat,  conftituting  vvliat  is  commonly  called  the  king's  eviL 
See  Medicine,  n°  349. 

STRUMPFfA,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  fyngsnefia,  and  to  the  order  of  monognmbu 
The  calyx  is  qukiquedeutate  and  iuperior  ;  the  corolla  is 
pentapetalous  ;  and  thtf  berry  monofpermous.  Theru  is  only 
one  fpecies,  the  maritima. 

STRUTHIO,  in  natural  hiftory ;  a  genus  of  birds  be¬ 
longing  to  the  order  of  gralfce  of  Linnaeus ;  but,  according 
to  the  new  claflification  of  Dr  Latham,  it  forms,  along  with 
the  dodo,  caffuarius,  and  rhea,  a  feparate  order  under  the 
name  of  Jlruthious .  As  the  dodo  or  didus,  and  rhea,  have 
been  already  deferibed  in  their  proper  place,  we  will  now 
give  fome  account  of  the  oftrich  and  cafTowary. 

I.  The  Ostrich  (the  Camelus  of  Linnaeus)  has  a  bill 
fomewhat  conical  ;  the  wings  arc  fo  fhort  as  to  be  unf  tccccLxxx 
for  flying  ;  the  thighs  and  Tides  of  the  body  are  naked  ;  the 
feet  are  formed  for  running,  having  two  toes,  one  only 
of  which  is  furnifhed  with  a  nail.  In  this  refpe£t  it 
differs  entirely  from  the  cafTowary,  which  has  three  toes 
complete.  The  oftrich  is  without  doubt  the  largeft  of  all 
birds  :  it  is  nearly  eight  feet  in  length,  and  when  Handing 
upright  from  fix  to  eight  feet  in  height.  We  are  told  in 
the  Gentleman’s  Magazine*,  that  two  oftriches  were  fhown  #  Voh  x: 
in  London  in  the  year  1750,  and  that  the  male  was  10  feetp-  53& 
in  height,  and  weighed  three  hundred  weight  and  a  quarter. 

The  head  and  bill  fomewhat  refemble  thofe  of  a  duck  ;  and 
the  neck  may  be  likened  to  that  of  a  fwan,  but  that  it  is 
much  longer;  the  legs  and  thighs  refemble  thofe  of  an  hen; 
though  the  whole  appearance  bears  a  ftrong  refemblance  to 
that  of  a  camel  But  though  ufually  feven  feet  high  from 
the  top  of  the  head  to  the  ground,  from  the  back  it  is  only 
four  ;  fo  that  the  head  and  neck  are  above  three  feet  lonrr. 

From  the  top  o'  the  head  to  the  rump,  when  the  neck  is 
ft  ret  ched  out  in  a  right  line,  it  is  fix  feet  long,  and  the  tail 
is  about  a  foot  more.  One  of  the  wings,  without  the  fea¬ 
thers,  is  a  foot  and  an  half;  and  being  ftretchcd  out,  with 
the  feathers,  is  three  feet. 

The  plumage  is  much  alike  in  all;  that  is,  generally^ black 
and  white;  though  fome  of  them  are  faid  to  be  grey.  There 
are  no  feathers  on  the  fides,  nor  yet  on  the  thighs,  nor  un¬ 
der  the  wings.  The  lower  part  of  the  neck,  about  half 
way,  is  covered  with  fliil  fmaller  feathers  than  thofe  on  the 
belly  and  back  ;  and  thofe  alfo  are  of  different  colours. 

All  thefe  feathers  are  of  the  fame  kind,  and  peculiar 
to  the  oftrich ;  for  other  birds  have  fevcral  forts,  fome  of 
which  are  foft  and  downy,  and  others  hard  and  ftrong. 
Oftrich- feathers  are  almoft  all  as  foft  as  down,  being  utterly 
unfit  to  ferve  the  animal  for  flying,  and  ftill  lefs  adapted  t© 
be  a  proper  defence  againil  external  injury.  The  feathers 
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.rutMo.  of  other  birds  have  the  webs  broader  on  one  fide  than  the 
■-V“'  other,  but  thofe  of  the  oftrich  have  their  fhaft  exa&ly  in  the 
middle.  The  upper  part  of  the  head  and  neck  are  covered 
with  a  very  fine  clear  white  hair,  that  fhines  like  the  bridles 
of  a  hog ;  and  in  fome  places  there  are  fmall  tufts  of  it, 
confiding  of  about  12  hairs,  which  grow  from  a  fingle  (haft 
about  the  thicknefs  of  a  pin. 

At  the  end  of  each  wing  there  is  a  kind  of  fpur  aimoft 
like  the  quiil  of  a  porcupine.  It  is  an  inch  long,  being  hol¬ 
low  and  of  an  horny  fubdance.  There  are  two  of  thefe  on 
each  wing ;  the  larged  of  which  is  at  the  extremity  of  the 
bone  of  the  wing,  and  the  other  a  foot  lower.  The  neck 
feems  to  be  more  flender  in  proportion  to  that  of  other  birds, 
from  its  not  being  furniftied  with  feathers,  'i  he  fkiw  iu 
this  part  is  of  a  livid  fiefh-colour,  which  fome,  improperly, 
would  have  to  be  blue.  The  bill  is  fhort  and  pointed,  and 
two  inches  and  an  half  at  the  beginning.  The  external 
form  of  the  eye  is  like  that  of  a  man,  the  upper  eye-lid  be¬ 
ing  adorned  with  eye-lathes  which  are  longer  than  thofe  on 
the  lid  below.  .  The  tongue  is  fmall,  very  fhort,  and  com- 
pofed  of  cartilages,  ligaments,  and  membranes,  intermixed 
with  flethy  fibres.  In  iomc  it  is  about  an  inch  long,  and 
very  thick  at  the  bottom  ;  in  others  it  is  but  half  an  inch, 
being  a  little  forked  at  the  end. 

The  thighs  are  very  defhy  and  large,  being  covered  with 
a  white  fie  in  inclining  to  rednefs,  and  wrinkled  in  the  man¬ 
ner  of  a  net,  whole  mefiies  will  admit  the  end  of  the  finger. 
Some  have  very  fmall  feathers  here  and  there  on  the  thighs; 
and  others  again  have  neither  feathers  1101  wrinkles.  What 
are  called  the  legs  of  birds,  in  this  are  covered  before  with 
large  feales.  The  end  of  the  foot  is  cloven,  and  has  two 
very  large  toes,  which,  like  the  leg,  are  covered  with  feales. 
Tliefe  toes  are  of  unequal  lizes.  The  largefl,  which  is  on 
the  infide,  is  feven  inches  long,  including  the  claw,  which 
is  near  three- fourths  of  an  inch  in  length,  and  almott  as 
broad.  The  other  toe  is  but  four  inches  long,  and  is  with¬ 
out  a  claw. 

'I  he  internal  parts  of  this  animal  are  formed  with  no  lefs 
furprifing  peculiarity.  At  the  top  of  the  breaft,  under  the 
fkin,  the  fat  is  two  inches  thick  ;  and  on  the  fore-part  of 
the  belly  it  is  as  hard  as  fuet,  and  about  two  inches  and  an 
half  thick  in  fome  places.  It  has  two  diftindl  ilomachs. 
The  hrft,  which  is  lowermoft,  in  its  natural  fituation  fome- 
what  refembles  the  crop  in  other  birds  ;  but  it  is  confider- 
ably  larger  than  the  other  ftomach,  and  is  furnifhed  with 
flrong  mufcular  fibres,  as  well  circular  as  longitudinal.  The 
fecond  ftomach  or  gizzard  has  outwardly  the  fhape  of  the 
ftomach  of  a  man  ;  and  upon  opening  is  always  found  filled 
with  a  variety  of  difeordant  fubftances  ;  hay,  grafs,  barley, 
bean8,  bones,  and  flones,  fome  of  which  exceed  in  fize  a 
pullet’s  egg;  The  kidneys  are  eight  inches  long  and  two 
broad,  and  differ  from  thofe  of  other  birds  in  not  being  di¬ 
vided  into  lobes.  The  heart  and  lungs  are  feparated  by  a 
midriff  as  in  quadrupeds  ;  and  the  parts  of  generation  alfo 
bear  a  very  flrong  refemblance  and  analogy. 

1  he  oftrich  is  a  native  only  of  the  torrid  regions  of  Africa, 
and  has  long  been  celebrated  by  thofe  who  have  had  occafion 
to  mention  the  animals  of  that  region.  Its  fiefli  is  proscri¬ 
bed  in  Scripture  as  unfit  to  be  eaten  ;  and  molt  of  the  an¬ 
cient  writers  deferibe  it  as  well  known  in  their  times.  Dike 
the  race,  of  the  elephant,  it  is  tranfmitted  down  without 
mixture ;  and  has  never  been  known  to  breed  out  of 
that,  country  which  firft  produced  it.  It  feems  formed 
to  live  among  the  fandy  and  burning  deferts  of  the  torrid 
xone  ;  and,  as  in  fome  meafure  it  owes  its  birth  to  their 
genial  influence,  fo  it  feldom  migrates  into  tradts  more  mild 
or  more  fertile.  The  Arabians  aftert  that  the  oflrich  never 


drinks ;  and  the  place  of  its  habitation  feems  to  confirm  S 
the  affertion.  In  thefe  formidable  regions  oflriches  are  fecn  " 
in  large  flocks,  which  to  the  diflant  ipe&ator  appear  like  a 
regiment  of  cavalry,  and  have  often  alarmed  a  whole  cara¬ 
van.  There  is  no  defert,  how  barren  foever,  but  what  is 
capable  of  fupplying  thefe  animals  with  p**ovifion  ;  they  eat 
aimoft  every  thing  ;  and  thefe  barren  tradls  are  thus  doubly 
grateful,  as  they  afford  both  food  and  fecurity.  The  oflrich 
is  of  all  other  animals  the  molt  voracious.  It  will  devour 
leather,  grafs,  hair,  iron,  flones,  or  any  thing  that  is  given. 
Thofe  fubflanccs  which  the  coats  of  the  ftomach  cannot 
foften,  pafs  whole ;  fo  that  glafs,  flones,  or  iron,  are  exclu¬ 
ded  in  the  form  in  which  they  were  devoured.  I11  an  oftrich 
differed  by  Ranby,  there  appeared  fuch  a  quantity  of  he¬ 
terogeneous  fubftances,  that  it  was  wonderful  how  any  ani¬ 
mal  could  digeft  fucli  an  overcharge  of  nourifhment.  Va- 
lifnieri  alfo  found  the  firft  ftomach  filled  with  a  quantity  of 
incongruous  fubftances  ;  grafs,  nuts,  cords,  flones,  glafs,, 
brafs,  copper,  iron,  tin,  lead,  and  wood  ;  a  piece  of  ftoue 
was  found  among  the  reft  that  weighed  more  than  a  pound. 
He  faw  one  of  thefe  animals  that  was  killed  by  devouring  a 
quantity  of  quicklime.  It  would  feem  that  the  oftrich  is 
obliged  to  fill  up  the  great  capacity  of  its  ftomach  in  order 
to  be  at  eafe  ;  but  that  nutritious  fubftances  not  occurring* 
it  pours  in  whatever  offers  to  fupply  the  void. 

In  their  native  deferts,  however,  it  is  probable  they  live 
chiefly  upon  vegetables,  where  they  lead  an  inoffenlive  and 
focial  Ike  ;  the  male,  as  Thevenot  affures  us,  afforting  with 
the  female  with  connubial  fidelity.  They  are  laid  to  be 
very  much  inclined  to  venery  ;  and  the  make  of  the  parts  in 
both  fexes  feems  to  confirm  the  report.  It  is  probable  alfo 
they  copulate  like  other  birds,  by  compreffion.  They  lay 
very  large  eggs,  fome  of  them  being  above  five  inches  in  dia¬ 
meter,  and  weighing  above  fifteen  pounds.  Thefe  eggs> 
have  a  very  hard  (hell,  fome  what  refembling  thofe  of  the 
crocodile,  except  that  thofe  of  the  latter  are  lefs  and  round¬ 
er. 

The  feafon  for  laying  depends  on  the  climate  where  the 
animal  is  bred.  In  the  northern  parts  of  Africa,  this  fea¬ 
fon  is  about  the  beginning  of  July;  in  the  fouth,  it  is  about 
the  latter  end  of  December.  Thefe  birds  are  very  prolific, 
and  lay  generally  from  40  to  50  eggs  at  one  clutch,  which 
are  as  big  as  a  child’s  head.  It  has  been  commonly  report¬ 
ed,  that  the  female  depofits  them  in  the  fand,  and  coverings 
them  up,  leaves  them  to  be  hatched  by  the  heat  of  the  cli¬ 
mate,  and  then  permits  the  young  to  fhift  for  themfelves.. 
Very  little  of  this,  however,  is  true  :  no  bird  has  a  ftronger 
affedlion  For  her  young  than  the  oftrich,  nor  none  watches 
her  eggs  with  greater  affiduity.  It  happens*  indeed,  in  thofe- 
hot  climates,  that  there  is  lefs  neceffity  for  the  continual 
incubation  of  the  female  ;  and  fhe  more  frequently  leaves 
her  eggs,  which  are  in  no  danger  of  being  chilled  by  the 
weather  :  but  though  fhe  fometimes  forfakes  them  by  day, 
fhe  always  carefully  broods  over  them  by  night ;  and  Kol- 
ben,  who  has  feen  great  numbers  of  them  at  the  Cape  of 
Good  Hope,  affirms,  that  they  fit  on  their  eggs  like  other 
birds,  and  that  the  male  and  the  female  take  this  office  by 
turns,  as  he  had  frequent  opportunities  of  obferving.  Nor 
is  it  more  true  what  is  faid  of  their  forfaking  their  young 
after  they  are  excluded  the  fhell.  On  the  contrary,  the 
young  one3  are  not  even  able  to  walk  for  feveral  days  after 
they  are  hatched.  During  this  time  the  old  ones  are  very 
affiduous  in  fupplying  them  with  grafs,  and  very  careful  to 
defend  them  from  danger ;  nay,  they  encounter  every  dan¬ 
ger  in  their  defence.  The  young,  when  brought  forth,  are 
of  an  afh-colour  the  firft  year,  and  are  covered  with  feathers 
all  over.  But  in  time  thefe  feathers  drop  ;  and  thofe  parts, 
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Strurhio.  which  are  covered  afffime  a  different 
plumage. 

The  beauty  of  a  part  of  this  plumage,  particularly  the 
long  feathers  that  compofe  the  wings  and  tail,  h  the  chief 
;reafon  that  man  has  been  fo  active  in  pur  filing  this  harmlefs 
-"bird  to  its  deferts,  and  hunting  it  with  no  fmall  degree  of 
‘expence  and  labour.  The  ancients  ufed  thofc  plumes  in 
their  helmets  ;  our  military  wear  them  in  their  hats  ;  and 
the  ladies  make  them  an  ornament  in  their  drefs.  Thofc 
feathers  which  are  plucked  from  the  animal  while  alive  are 
much  more  valued  than  tliofe  taken  when  dead,  the  latter 
being  dry,  light,  and  fnbjedt  to  be  worm-eaten. 

Befide  the  value  of  their  plumage,  fome  of  the  favage  na- 
•tions  of  Africa  hunt  them  alfo  for  their  ffefh  ;  which  they 
'Conlider  as  a  dainty.  They  fometimes  alio  breed  thefe  birds 
tame,  to  eat  the  young  ones,  of  which  the  females  are  faid  to 
be  the  greateft  delicacy.  Some  nations  have  obtained  the 
name  of  Struthopbagi ,  or  ojlrhh  eaters ,  from  their  peculiar 
fondnefs  for  this  food  ;  and  even  the  Romans  themlelves 
were  not  averfe  to  it.  Even  among  tbe  Europeans  now, 
the  eg,  s  of  the  oftrich  are  faid  to  be  well- tailed,  and  ex¬ 
tremely  liourHhing-;  but  they  are  too  fcarce  to  be  fed  upon, 
although  a  Tingle  egg  be  a  fufficient  entertainment  lor  eight 
men. 

As  the  fpoils  of  the  oftrich  are  thus  valuable,  it  is  not  to 
•be  wondered  at  that  man  has  become  their  mod  affiduous 
purfuer.  For  this  purpofe,  the  Arabians  train  up  their  beft 
and  fleeted  horfes,  and  hunt  the  oftrieh  ilill  in  view.  Per- 
haps,  of  all  other  varieties  of  the  chafe,  this,  though  the 
mod  laborious,  is  yet  the  mod  eutertaining.  As  foon  as  the 
hunter  comes  w  ithin  fight  of  his  prey,  he  puts  on  his  horfe 
•with  a  gentle  gallop,  fo  as  to  keep  the  oftrich  lb'll  in  light ; 
yet  not  fo  as  to  terrify  him  from  the  plain  into  the  moun¬ 
tains.  Of  all  known  animals,  the  odricli  is  by  far  the  fwift- 
tft  in  running  ;  upon  obferving  himlelf,  therefore,  purfued 
at  a  diftance,  lie  begins  to  run  at  fird  but  gently  ;  either 
infenfible  of  his  (Unger,  or  lure  of  efcaping.  In  this  iitua- 
tion,  he  fomewhat  refemblesa  man  at  full  fpeed  ;  his  wings, 
like  two  arms,  keep  working  with  a  motion  correfpondent 
to  that  of  his  legs  ;  and  his  fpeed  would  very  foon  fnatch 
him  from  the  view  of  his  purfueis  ;  but,  unfortunately  for 
the  filly  creature,  inftead  of  going  off  in  a  diredl  line,  he 
takes  his  courfe  in  circles;  while  the  hunters  dill  make  a 
.fmall  courfe  within,  relieve  each  other,  meet  him  at  unex¬ 
pected  turns,  and  keep  him  thus  dill  employed,  dill  follow¬ 
ed,  for  two  or  three  days  together.  At  lad,  fpent  with  fa¬ 
tigue  and  famine,  and  finding  all  power  of  cfcape  impoflible, 
he  endeavours  to  hide  himfelf  from  thofe  enemies  lie  cannot 
avoid,  and  covers  his  head  in  the  fand  or  the  fird  thicket  lie 
meets.  Sometimes,  however,  he  attempts  to  lace  his  pur¬ 
ifiers  ;  and  though  in  general  the  mod  gentle  animal  in  na¬ 
ture,  when  driven  to  defperation  he  defends  himfelf  with 
his  beak,  his  wings,  and  his  feet.  Such  is  the  fori^  of  his 
motion,  that  a  man  would  be  utterly  unable  to  withftand 
him  in  the  fhock. 

The  Struthopliagi  have  another  method  of  taking  this 
bird  :  they  cover  tliemfeives  with  an  oftriclr’s  Ikin,  and  paf- 
iing  up  an  arm  through  the  neck,  thus  counterfeit  all  the 
motions  of  this  animal.  By  this  artifice  they  approach  the 
oftrich,  which  becomes  an  eafy  prey.  He  is  fometimes  alfo 
taken  by  dogs  and  nets ;  but  tlie  mod  ufual  way  is  that 
mentioned  above. 

When  the  Arabians  have  thus  taken  an  oftrich,  they  cut 
its  throat ;  and  making  a  ligament  below  the  opening,  they 
iliake  the  bird  as  one  would  rinfe  a  barrel ;  then  taking  off 
xlie  ligature,  there  runs  out  from  the  wound  in  the  throat ‘a 
confiderable  quantity  of  blood  mixed  with  the  fat  of  the  ani- 
jaal  i  and  this  is  confideredas  one  of  their  greateft  dainties. 
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and  more  becoming  They  next  flea  the  bird  ;  and  of  the  fkin,  vvhieh  is  drong 
and  thick,  fometimes  make  a  kind  of  veft,  which  anfwers  the 
purp'Tes  of  a  cuirafs  and  a  buckler. 

'There  are  others  who,  more  compaflionnte  or  more  pro¬ 
vident,  do  nor  kill  their  captive,  but  endeavour  to  tame  it, 
for  the  purpoits  lupplying  thofc  feathers  which  are  in  fo 
great  requeft  i  he  inhabitants  of  Dara  and  Lybia  breed 
lip  whole  flocks  of  them,  and  they  are  tamed  with  very  little 
trouble-  But  it  is  not  for  their  feathers  alone  that  they  are 
prized  in  this  domeilic  date ;  they  are  often  ridden  upon 
and  ufed  as  horles  Moore  affures  us,  that  at  Joar  he  faw  a 
man  travelling  upon  an  oftrich  ;  and  Adanfon  afferts,  that 
at  the  factory  of  Podore  he  had  two  oftriches,  which  were 
then  young,  the  ftrqngeft  of  which  ran  iwifter  than  the  bed 
Englifti  racer,  although  he  carried  two  negroes  on  his  back* 
As  foon  as  the  animal  perceived  that  it  was  thus  loaded,  it 
fet  off  running  with  all  its  force,  and  made  feveral  circuits 
round  the  village  ;  till  at  length  the  people  were  obliged  to 
ftop  it  by  barring  up  the  way.  How  far  this  ftrength  and 
fwiftnefs  may  be  ufe ful  to  mankind,  even  in  a  polifhed  date, 
is  a  matter  that  perhaps  deferves  inquiry. 

II.  The  Ca S30WARY  (the  Cafuanut  of  Linnaeus,  and  Ga- 
leated  Cqffbwary  of  Dr  Latham)  was  fird  brought  into  Eu¬ 
rope  from  Java  by  the  Dutch  about  tlie  year  1597.  It  is 
nearly  equal  in  fize  to  the  oftrich,  but  its  legs  are  much 
thicker  and  dronget  in  proportion.  This  conformation  gives 
it  an  air  of  ftrength  and  force,  which  the  fiercenefs  and  An¬ 
gularity  of  its  countenance  confpire  to  render  formidable-  It 
is  five  feet  and  an  half  long  from  the  point  of  the  bill  to  the 
extremity  of  the  claws.  The  legs  are  two  feet  and  an  half 
high  from  the  belly  to  the  end  of  the  claws.  The  head  and 
neck  together  are  a  foot  and  an  half ;  and  the  larged  toe, 
including  the  claw,  is  five  inches  long.  The  claw  alone  of 
the  lead  toe  is  three  inches  and  a  half  in  length.  The  wing 
is  fo  fmall  that  it  does  not  appear,  it  being  hid  under  the 
feathers  of  the  back.  In  other  birds,  a  part  of  the  feathers 
ferve  for  flight,  and  are  different  Tom  thofe  that  ferve  mere¬ 
ly  for  covering  ;  but  in  the  eaffowary  all  the  featheis  are  of 
the  fame  kind,  and  outwardly  of  the  dime  colour.  They 
arc  generally  double,  having  two  long  drafts,  which  grow 
out  of  a  ftrort  one,  which  is  fixed  in  tlie  ikin.  T  hofe  that 
are  double  are  always  of  an  unequal  length  ;  for  fome  are 
14  inches  long,  particularly  on  the  rump,  while  others  arc 
not  above  three.  The  beards  that  adorn  the  ftem  or  draft 
are  about  half-way  to  the  end,  very  long,  and  as  thick  as 
an  horfe-hair,  without  being  fubdivided  into  fibres.  The 
ftem  or  fhaft  is  flat,  Aiming,  black,  and  knotted  below;  and 
from  each  knot  there  proceeds  a  beard:  like  wife  the  beards 
at  the  end  of  the  large  feathers  are  perfectly  black,  and  to¬ 
wards  the  root  ol  a  grey  tawny  colour  -;  fhorter,  moie  foft, 
and  throwing  out  fine  fibres  like  down;  fo  that  nothing  ap¬ 
pears  except  the  ends,  which  are  hard  and  black  ;  becaufe 
the  other  part,  compofed  01  down,  is  quite  covered.  'There 
are  feathers  on  the  head  and  neck  ;  but  they  are  fo  fliort 
and  thinly  fown,  that  the  bird’s  fkin  appears  naked,  except 
towards  the  hinder  part  of  the  head,  where  they  are  a  little 
longer.  Tlie  feathers  which  adorn  the  rump  are  extremely 
thick ;  but  do  not  differ  in  oilier  refpt&s  from  the  reft,  ex¬ 
cepting  their  being  longer.  The  wings,  when  they  are  de¬ 
prived^'  their  feathers,  are  but  three  inches  long  ;  and^the 
feathers  are  like  thofe  on  other  parts  of  the  body.  The 
ends  of  the  wings  are  adorned  with  five  prickles,  of  different 
lengths  and  thicknefs,  which  bend  like  a  bow  :  thefe  are 
hollow  from  the  roots  to  the  very  points,  having  only  that 
flight  Jubilance  within  which  all  quills  are  known  to  have. 
The  longeft  of  tliefe  prickles  is  1 1  inches ;  and  it  is  a  quar¬ 
ter  of  an  inch  in  diameter  at  the  root,  being  thicker  there 
than  towards  the  extremity  ;  the  point  feems  broken  off 
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The  part,  however,  which  moft  diftiagnifhes  this  animal 
is  the  head  ;  which,  though  fmall,  like  that  of  an  oftrich, 
does  not  fail  to  infpire  fome  degree  of  terror.  It  is  bare  of 
feathers,  and  is  in  a  manner  armed  with  an  helmet  of  horny 
fubftance,  that  covers  it  from  the  root  of  the  bill  to  near 
half  the  head  backwards.  This  helmet  is  black  before  and 
yellow  behind.  Its  fubftance  is  very  hard,  being  formed  by 
the  elevation  of  the  bone  of  the  /hull ;  and  it  confifts  of  fe- 
veral  plates,  one  over  another,  like  the  horn  of  an  ox.  Some 
have  fuppofed  that  this  was  fhed  every  year  with  the  fea¬ 
thers  ;  but  the  moft  probable  opinion  is,  that  it  only  exfo¬ 
liates  flowly  like  the  beak.  To  the  peculiar  oddity  of  this 
natural  armour  may  be  added  the  colour  of  the  eye  in  this 
animal,  which  is  a  bright  yellow;  and  the  globe  beingabove 
an  inch  and  a  half  in  diameter,  give  it  an  air  equally  fierce 
and  extraordinary.  The  hole  of  the  ear  is  very  large  and 
open,  being  only  covered  with  fmall  black  feathers.  The 
Tides  of  the  head,  about  the  eye  and  ear,  being  deftitute  of 
any  covering,  are  blue,  except  the  middle  of  the  lower  eye- 
fid,  which  is  white.  The  part  of  the  bill  which  anfwers  to 
the  upper  jaw  in  other  animals  is  very  hard  at  the  edges 
above,  and  the  extremity  of  it  is  like  that  of  a  turkey-cock. 
The  end  of  the  lower  mandible  is  (lightly  notched,  and  the 
whole  is  of  a  greyifh  brown,  except  a  green  fpot  on  each 
fide.  As  the  beak  admits  a  very  wide  opening,  this  con¬ 
tributes  not  a  little  to  the  bird’s  menacing  appearance.  The 
neck  is  of  a  violet  colour,  inclining  to  that  of  flate  ;  and  it 
is  red  behind  in  feveral  places,  but  chiefly  in  the  middle. 
About  the  middle  of  the  neck  before,  at  the  rife  of  the 
large  feathers,  there  are  two  proceffes  formed  by  the  fkin, 
which  refemble  fomewhat  the  gills  of  a  cock,  but  that  they 
are  blue  as  well  as  red.  The  (kin  which  covers  the  fore¬ 
part  of  the  breaft,  on  which  this  bird  leans  and  refts,  is  hard, 
callous,  and  without  feathers.  The  thighs  and  legs  are  co¬ 
vered  with  feathers,  and  are  extremely  thick,  ftrong,  ftraight, 
and  covered  with  feales  of  feveral  fhapes  ;  but  the  legs  are 
thicker  a  little  above  the  foot  than  in  any  other  place.  The 
toes  are  likewife  covered  with  feales,  and  are  but  three  in 
number  ;  for  that  which  fhould  be  behind  is  wanting.  The 
claws  are  of  a  hard  folid  fubftance,  black  without  and  white 
within. 

The  internal  parts  are  equally  remarkable.  The  caffo- 
wary  unites  with  the  double  ftomach  of  animals  that  live 
upon  vegetables  the  Ihort  inteftines  of  thofe  that  live  upon 
C  The  inteftines  of  the  caflowary  are  13  times  fhorter 
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than  thofe  of  the  oftrich.  The  heart  is  very  fmall,  being 
but  an  inch  and  an  half  long,  and  an  inch  broad  at  the 
bafe.  Upon  the  whole,  it  has  the  head  of  a  warrior,  the 
eye  of  a  lion,  the  defence  of  a  porcupine,  and  the  fwiftnefs 
of  a  courfer. 

I  hus  formed  for  a  life  of  hoftility,  for  terrifying  others, 
and  for  its  own  defence,  it  might  be  expedled  that  the  caf- 
fowary  was  one  of  the  moft  fierce  and  terrible  animals  of  the 
creation.  But  nothing  is  fo  oppofite  to  its  natural  charac¬ 
ter  :  it  never  attacks  others ;  and  inftead  of  the  bill,  when 
attacked,  it  rather  makes  ufe  of  its  legs,  and  kicks  like  a 
borfe,  or  runs  againft  its  purfuer,  beats  him  down,  and  treads 
him  to  the  ground. 

The  manner  in  which  this  animal  moves  is  not  lefs  extraor*  * 
dinary  than  its  appearance.  Inftead  of  going  dire&ly  for¬ 
ward,  it  feems  to  kick  up  behind  with  one  leg  ;  and  then 
making  a  bound  onward  with  the  other,  it  goes  with  fuch  • 
prodigious  velocity,  that  the  fwifteft  racer  would  be  left  far 
behind. 

fame  degree  of  voracioufnefs  which  we  perceived  in 
t  e  oftrich  obtains  as  ftrongly  here.  The  caflowary  fwal- 
lows  every  thing  that  comes  within  the  capacity  of  its  gdU 
let.  1  he  Dutch  afiert,  that  it  can  devour  not  only  glafs. 
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iron,  and  Hones,  but  even  live  and  burning  coals,  without  Struthio 
teftifying  the  fmalleft  fear  or  feeling  the  leaft  injury.  It  is  „  II 
faid,  that  the  paffage  of  the  food  through  its  gullet  is  per-  Stry”lomJ 
formed  fo  fpeedily,  that  even  the  very  eggs  which  it  has 
fwallowed  whole  pafs  through  it  unbroken  in  the  fame  form 
they  went  down.  In  fa&,  the  alimentary  canal  of  this  ani¬ 
mal,  as  was  obferved  above,  is  extremely  ftiort ;  and  it  may 
happen,  that  many  kinds  of  food  are  indigeftible  in  its  fto¬ 
mach,  as  wheat  or  currants  are  to  man,  when  fwallowed 
whole. 

The  caffowary’s  eggs  are  of  a  grey-afh  colour,  inclining 
to  green.  They  are  not  fo  large  nor  fo  round  as  thofe  of. 
the  oftrich.  They  are  marked  with  a  number  of  little  tu-' 
bercles  of  a  deep  green,  and  the  (hell  is  not  very  thick.  The 
large  ft  of  thefe  is  found  to  be  15  inches  round  one  way, 
and  about  12  the  other. 

The  fouthern  parts  of  the  moft  eaftern  Indies  feem  to 
be  the  natural  climate  of  the  caflowary.  His  domain,  if  we 
may  fo  call  it,  begins  where  that  of  the  oftrich  terminates. 

The  latter  has  never  been  found  beyond  the  Ganges;  while 
the  caflowary  is  never  feen  nearer  than  the  iflands  of  Banda, 

Sumatra,  Java,  the  Molucca  iflands,  and  the  correfponding 
parts  of  the  continent.  Yet  even  here  this  animal  feems 
not  to  have  multiplied  in  any  confiderable  degree,  as  we 
find  one  of  the  kings  of  Java  making  a  prefent  of  one  of 
thefe  birds  to  the  captain  of  a  Dutch  (hip,  confidering  it  as 
a  very  great  rarity. 

2.  The  Cafuaritis  Nov #  Hollandi# ,  or  New  Holland  caf- 
fowary,  differs  confiderably  from  the  common  caflowary. 

It  is  a  much  larger  bird,  Handing  higher  on  its  legs,  and 
having  the  neck  longer  than  in  the  common  one.  Total 
length  feven  feet  two  inches.  The  bill  is  not  greatly  diffe-  ^'^  ' 
rent  from  that  of  the  common  caflowary;  but  the  horny  Botaw&py* 
appendage  or  helmet  on  the  top  of  the  head  in  this  fpecies 
is  totally  wanting  :  the  whole  of  the  head  and  neck  is  alfo 
covered  with  feathers,  except  the  throat  andw  fore  part  of 
the  neck  about- half  way,  which  are  not  fo  well  feathered  as 
the  reft  ;  whereas  in  the  common  caflowary  the  head  and 
neck  are  bare  and  carunculated  as  in  the  turkey. 

The  plumage  in  general  confifts  of  a  mixture  of  brown 
and  grey,  and  the  feathers  are  fomewhat  curled  or  bent  at 
the  ends  in  the  natural  ftate  :  the  wings  are  fo  very  fhort  as 
to  be  totally  ufelefs  for  flight,  and  indeed  are  fcarcely  to  be 
diftinguiihed  from  the  reft  of  the  plumage,  were  it  not  for 
their  Handing  out  a  little.  The  long  fpines  which  are  feen 
in  the  wings  of  the  common  fort  are  in  this  not  obfer- 
vable,  nor  is  there  any  appearance  of  a  tail.  The  legs  are 
flout,  formed  much  as  in  the  galeated  caflowary,  with  the 
addition  of  their  being  jagged  or  fawed  the  whole  of  their 
length  at  the  back  part. 

This  bird  is  not  uncommon  in  New  Holland,  as  feveral 
of  them  have  been  feen  about  Botany  Bay  and  other  parts. 

Although  it  cannot  fly,  it  runs  fo  fwiftly,  that  a  greyhound 
can  fcarcely  overtake  it.  The  flefh  is  faid  to  be  in  tafte  not 
unlike  beef. 

STRUTHIOLA,  in  botany  ;  a  genus  of  plants  belong¬ 
ing  to  the  clafs  of  tetrandria,  and  order  of  monoqynia.  The 
corolla  is  wanting  ;  the  calyx  is  tubulous,  with  eight  glan¬ 
dules  at  its  mouth  ;  the  berry  is  without  juice,  and  mono- 
fpermous.  The  fpecies  are  three,  the  virgata,  eredta,  and 
nana,  all  of  foreign  extradtion. 

STRYCHNOS,  in  botany  :  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  pentandria ,  and  order  of  monogynia  ;  and 
in  the  natural  fyftem  ranging  under  the  28th  order,  Lurid#. 

The  corolla  is  quinquefld;  the  berry  is  unilocular,  with  a 
woody  bark.  The  fpecies  are  three,  the  nux  vomica,  co- 
lubrina,  and  potatorum,  -natives  of  foreign  countries. 

STRYMON (  anc.  geog.),  formerly  Conozus  ;  a  river  con* 
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ftituting  the  ancient  limits  of  Macedonia  and  Thrace  ;  riling 
___  in  mount  Scombrus  (  Ariflotle).  Authors  differ  as  to  the 
modern  name  of  this  river. 

STRYPE  (John),  was  defcended  from  a  German  fami¬ 
ly,  born  at  London,  and  educated  at  Cambridge.  _  He  was 
-vicar  of  Low  Layton  in  Efl'ex,  and  diflinguifhed  himfelf  by 
Eis  compilations  of  Lives  and  Memoirs;  in  which,  as  Dr 
Lirch  remarks,  his  fidelity  and  induflry  will  always  give  a 
-value  to  his  writings,  however  dcftitute  they  may  be  of  the 
graces  of  ftyle.  He  died  in  1 737,  after  having  enjoyed  his 

vicarage  near  68  years.  ,  . 

STUART  (Dr  Gilbert),  was  born  at  Edinburgh  in 
the  year  1742.  His  father  Mr  George  Stuart  was  profef- 
for  of  humanity  in  the  univerfity,  and  a  man  of  conliderable 
eminence  for  his  claffical  tafte  and  literature.  For  thefe  ac- 
compliihments  he  was  probably  indebted  in  no  fmall  degree 
to  his  relation  the  celebrated  Ruddiman,  with  whom  both 
he  and  his  fon  converfed  familiarly,  though  they  afterwards 
united  to  injure  his  fame.  ' 

Gilbert  having  finifhed  hi#  clafiical  and  philoiophical  itu- 
<lies  in  the  grammar  fchool  and  univerfity,  applied  himfelf 
to  jurifprudence,  without  following  or  probably  intending 
to  follow  the  profeffion  of  the  law.  For  that  profefiion  he 
lias  been  reprefented  as  unqualified  by  indolence  ;  by  a  pal- 
fion  which  at  a  very  early  period  of  life  lie  difplayed  for  ge¬ 
neral  literature  ;  or  by  bonndlefs  diffipation  : — and  all  thefe 
circumflances  may  have  contributed  to  make  him  relinquifli 
purfuits  in  which  he  could  hope  to  fucceed  only  by  patient 
perfeverance  and  ftri&  decorum  of  manners.  That  he  did 
jjot  wafte  his  youth  in  idlenefs,  is,  however,  evident  from 
An  Hillorical  Differtation  concerting  the  Antiquity  of  the 
Britifh  Conftitution,  which  he  publifhed  before  he  had  com¬ 
pleted  his  twenty-fecond  year,  and  which  had  fo  much  me¬ 
rit  as  to  induce  the  univerfity  of  Edinburgh  to  confer  upon 
the  author,  though  fo  young  a  man,  the  degree  of  LL.D. 

After  a  ftudious  interval  of  fome  years,  he  produced  a 
valuable  work,  under  the  title  of  A  View  of  Society  in 
lEurope,  in  its  Progrefs  from  Rudenefs  to  Refinement ;  or, 
Inquiries  concerning  the  Hiftory  of  Laws,  Government,  and 
Manners.  He  had  read  and  meditated  with  patience  on 
the  mod  important  monuments  of  the  middle  ages;  and  in 
this  volume  (which  fpeedily  reached  a  fecond  edition)  he 
aimed  chiefly  at  the  praife  of  originality  and  invention,  and 
difcovered  an  induflry  that  is  feldom  connected  with  ability 
and  difcernment.  About  the  time  of  the  publication  of 
the  firfl  edition  of  this  performance,  having  turned  his 
thoughts  to  an  academical  life,  he  afked  for  the  profeffor- 
ihip  of  public  law  in  the  univerfity  of  Edinburgh.  Accord¬ 
ing  to  his  own  account  he  had  been  promifed  that  place  by 
the  minifter,  but  had  the  mortification  to  fee  the  profeftor- 
jfhip  bellowed  on  another,  and  all  his  hopes  blafled  by  the 
influence  of  Dr  Robertfon,  whom  he  reprefented  as  under  ob¬ 
ligations  to  him. 

To  the  writer  of  this  article,  who  was  a  ftranger  to  theie 
rival  candidates  for  hillorical  fame,  this  part  of  the  {lory 
feems  very  incredible  ;  as  it  is  not  eafy  to  conceive  how  it 
ever  could  be  in  the  power  of  Dr  Stuart  to  render  to  the 
learned  Principal  any  effential  fervice.  It  was  believed  in¬ 
deed  by  the  earl  of  Buchan,  and  by  others,  who  obferved 
that  the  illiberal  jealoufy  not  unfrequent  in  the  world  of 
letters,,  was  probably  the  fource  of  this  oppofition  ;  which 
entirely  broke  the  intimacy  of  two  perfons  who,  before  that 
time,  were  underflood  to  be  on  the  moll  friendly  footing 
with  each  other.  Ingratitude,  however,  is  as  likely  to  have 
Chalmers  been  the  vice  of  Dr  Stuart  as  of  Dr  Robertfon;.  for  we 
his  Life  kave  been  told  by  a  writer  *,  who,  at  leafl  in  one  in  fiance, 
has  completely  proved  what  he  affirms,  that  fuch  was  Gil- 
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bert  Stuart’s  laxity  of  principle  as  a  man,  that  he  confidcr-  w* 
ed  ingratitude  as  one  of  the  moil  venial  fins  ;  fuch  was  Ins 
conceit  as  a  writer,  that  he  regarded  no  ones  merits  but 
his  own  ;  fuch  were  liis  difappointments,  both  as  a  writer 
and  a  man,  that  he  allowed  his  peevithnefs  to  four  into  ma¬ 
lice,  and  indulged  his  malevolence  till  it  fettled  in  corrup¬ 
tion.”  T 

Soon  after  this  difappointment  Dr  Stuart  went  to  Eon- 

don,  where  he  became  from  1768  to  1774  of  th£  wrl; 
tersof  the  Monthly  Review.  In  1772  Dr  Adam,  reftor  o* 
the  high  fchool  at  Edinburgh,  publiihed  a  Latin  Grammar, 
which  he  intended  as.  an  improvement  of  the  famous  Ruddi- 
man’s.  Stuart  attacked  him  in  a  pamphlet  under  the  name: 
of  Bufhby,  and  treated  him  with  much  feverity.  In  du¬ 
ing  this,  he  was  probably  a&uated  more  by  fome  per  fon  al 
difiike  of  Dr  Adam  than  by  regard  for  the  memory  of  his 
learned  relation;  for  on  other  occafions  he  fhowed  fufficieixt-. 
ly  that  he  had  no  regard  to  Ruddiman’s  honour  as  a  gram¬ 
marian,  editor,  or  critic.  < 

I11  1774  he  returned  to  his  native  city,  and  began  tftes 
Edinburgh  Magazine  and  Review,  in.  which  he  difcuffed 
the  liberty  and  conftitution  of  England,  and  diftinguiftied 
himfelf  by  an  inquiry  into  the  charafter  of  John  Knox  the 
reformer,  whofe  principles  he  reprobated  in  the  fcverdt 
terms.  About  this  time  he  revifed  and  publifhed  Sullivan  s 
Le&ures  on  the  Conftitution  of  England.  Soon  after  hu¬ 
mmed  his  thoughts  to  the  hiftory  of  Scotland,  and  pub- 
lifhed  Obfervations  concerning  its  Public  Law  and  Confti* 
tutional  Hiftory;  in  which  he  examined  with  a  critical  care 
the  preliminary  book  to  Dr  Robertfon  s  Hiftory .  Hia 
next  work  was  The  Hiftory  of  the  Reformation ;  a  book 
which  deferves  praife  for  the  eafy  dignity  of  the  narrative, 
and  for  ftria  impartiality.  His  laft  great  work,  The  HiU 
tory  of  Scotland  from  the  Eftablifhment  of  the  Reformation 
to  the  Death  of  Queen  Mary,  which  appeared  in  1782,  has 
been  very  generally  read  and  admired.  His  purpofe  was  to 
vindicate  the  charafter  of  the  injured  queen,  and  expofe  the 
weaknefs  of  the  arguments  by  which  Dr  Robertfon  had  en¬ 
deavoured  to  prove  her  guilty  :  but  though  the  ftyle  of  this 
work  is  his  own,  it  contains  very  little  matter  which  was 
not  furnilhed  by  Goodall  and  Tytler  ;  and  it  is  with  the 
arms  which  tliefe  two  writers  put  into  his  hands  that  Dr 
Stuart  vanquilhed  his  great  antagonift.  # 

In  1782  he  once  more  vifited  London,,  and  engaged  m 
the  Political  Herald  and  Englilh  Review  ;  but  the  jaundice 
and  dropfy  increafing  on  him,  he  returned  by  fea  to  his  na- 
tive  country,  where  he  died  in  the  houfe  of  his  father  on  the 
13th  of  Auguft  1786. 

In  his  perfon  Dr  Stuart  was  about  the  middle  fize  and 
juftly  proportioned.  His  countenance  was  modeft  and  ex. 
preilive,  fometimes  glowing  with  fentiments  of  friendfhip,  of 
which  he  was  truly  fufceptible,  and  at  others  darting  that 
fatire  and  indignation  at  folly  and  vice  which  appear  in  fome 
of  his  writings.  He  was  a  boon  companion  ;  and,  with  a 
conftitution  that  might  have  flood  the  (hock  of  ages,  he  fell 
a  premature  martyr  to  intemperance.  His  talents  were  cer¬ 
tainly  great,  and  his  writings  are  ufeful ;  but  he  feems  to 
have  been  influenced  more  by  paffion  than  prejudice,  and' 
in  his  charafter  there  was  not  much  to  be  imitated. 

STUCCO,  in  building,  a  compoiition  of  white  marble 
pulvertfed,  and  mixed  with  plafter  of  lime  ;  and  tlie  whole 
being  fifted  and  wrought  up  with  water,  is  to  he  ufed  like 
common  plafter  :  this  is  called  by  Pliny  marmoratum  opus, 

and  albarium  npus.  .  „ 

A  patent  has  been  granted  to  Mr  B.  Higgins  for  in¬ 
venting  a  new  kind  of  ftucco,  or  water-cement,  more  firm- 
and  durable  than  any  heretofore.  Its  compoiition,  as  ex¬ 
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traced  from  the  fpedfication  figned  by  himfelf,  ia  as  fol¬ 
lows  :  u  Drift-fand,  or  quarry  (a)  fand,  which  confifts  ch^f- 
Iv  of  hard  quartofe  flat-faced  grains  with  {harp  angles; 
which  is  the  freeft,  or  may  be  moft  eafily  freed  by  waffling, 
from  clay,  falts,  and  calcareous,  gypfcous,  or  other  grains 
kfs  hard  and  durable  than  quartz  ;  which  contains  the  fmall- 
eft  quantity  of  pyrites  or  heavy  metallic  matter  infeparable 
by  warning  ;  and  which  fuffers  the  fmalleft  diminution  of 
its  bulk  in  waffling  in  the  following  manner — is  to  be  pre¬ 
ferred  before  any  other.  And  where  a  coarfe  and  a  fine 
fand  of  this  kind,  and  correfponding  in  the  fize  of  their 
grains  with  the  coarfe  and  fine  fands  hereafter  defcribed, 
cannot  be  eafily  procured,  let  fuch  fand  of  the  foregoing 
quality  be  chofen  as  may  be  forted  and  cleanfed  in  the  fol¬ 
lowing  manner  : 

“  Let  the  fand  be  fifted  in  {beaming  clear  water,  thro* 
n  fieve  which  fhall  give  paffage  to  all  fucli  grains  as  do  not 
exceed  one-fixteeiith  of  an  inch  in  diameter  ;  and  let  the 
ftream  of  water  and  the  fifting  be  regulated  fo  that  all  the 
fand,  which  is  much  finer  than  the  Lynn-fand  commonly 
ufed  in  the  London  glafs-houfes,  together  with  clay  and 
every  other  matter  fpeeifically  lighter  than  fand,  may  be 
waffled  away  with  the  ftream,  whilft.  the  purer  and  coarfer 
land,  which  pafles  through  the  fieve,  fubfides  in  a  conveni¬ 
ent  receptacle,  and  whilft  the  coarfe  rubbiffl  arid  rubblex Re¬ 
main  on  the  fieve  to  be  reje&ed. 

u  Let  the  fand  which  thus  fubfides  in  the  receptacle  be 
waffled  in  clean  ftreaming  water  through  a  finer  fieve,  fo 
as  to  be  further  cleanfed  and  foiled  infb  two  parcels  ;  a  eoar- 
fer,  which  will  remain  in  the  fieve  which  is  to  give  paftage 
to  fuch  grains  of  fand  only  as  are  lefs  than  one- thirtieth  of 
an  inch  in  diameter,  and  which  is  to  be  faved  apart  under 


the  ri-me  of  coarfe  fand ;  and  a  finer,  which  will  pafs  thro’ 
the  fieve  and  fubfide  in  the  water,  and  which  is  to,  be  faved 
apart  under  the  name  of fine  fand . — Let  the  coarfe  and  the 
fine  fand  be  dried  feparately,  either  in  the  fun  or  on  a  clean 
iron-plate,  fet  on  a  convenient  furface,  in  the  manner  cf  a, 
fand-heat  (b). 

“  Let  lime  be  chofen  (c)  which  is  ftone-lime,  which 
heats  the  moft  in  flaking,  and  flakes  the  quickeft  when  du¬ 
ly  watered  ;  which  is  the  frefheft  made  and  clofeft  kept ; 
which  diflblve8  in  diftilied  vinegar  with  the  leaft  effervef- 
cence,  and  leaves  the  fmalleft  refidue  infoluble,  and  in  this 
refidue  the  fmalleft  quantity  of  tclay,  gypfum,  or  martial 
matter. 

“  -Let  the  lime  chofen  according  to  thefe  important  rules 
be  put  in  a  brafs-wired  fieve  to  the  quantity  of  14  pounds. 
Let  the  fieve  be  finer  than  either  of  the  foregoing  ;  the  fi¬ 
ner,  the  better  it  will  be;  let  the  lime  be  "flaked  (d)  b^r 
plunging  it  in  a  butt  filled  with  foft  water,  and  railing  it 
out  quickly  and  fuffering  it  to  heat  and  fume,  and  by  re¬ 
peating  this  plunging  and  railing  alternately,  and  agitating 
the  lime,  until  it  be  made  to  pafs  through  the  fieve  into  the 
water-;  and  let  the  part  of  the  lime  which  does  not  eafily 
pafs  through  the  fieve  be  reje&ed :  and  let  frefh  portions 
of  the  lime  be  thus  ufed,  until  as  many  (e)  ounces  of  lime 
have  palled  through  the  fieve  as  there  are  quarts  of  water 
in  the  butt.  Let  the  water  thus  impregnated  Hand  in  the 
butt  clofely  covered  (f)  until  it  becomes  clear  ;  and  through 
wooden  (g)  cocks  placed  at  different  heights  in  the  butt, 
let  the  clear  liquor  be  drawn  off  as  fall  (h)  and  as  low  as 
the  lime  fubfides,  for  ufe.  This  clear  liquor  I  call  the  ce* 
meniing  liquor  (1).  The  freer  the  water  is  from  faline  mat¬ 
ter,  the  better  will  be  the  cementing  liquor  made  with  it. 

F  2  “  Let 


(  A  )  tl  This  is  commonly  called  pit  fand , 

(b)  “  The  fand  ought  to  be  ftirred  up  continually  until  it  is  dried,  and  is  then  to  be  taken  off;  for  otherwife  the  eva¬ 
poration  will  be  very*  flow,  and  the  fand  which  lies  next  the  iron  plate,  by  being  overheated,  will  be  difcoloured. 

(c)  riie  preference  given  to  ftone-lime  is  founded  on  the  prefent  practice  in  the  burning  of  lime,  and  on  the 
clofer  texture  of  it,  which  prevents  it  from  being  fo  foon  injured  by  expofure  to  the  air  as  the  more  fpongy  chalk- 
hme  is  not  on  the  popular  notion  that  ftone-lime  has  fomething  in  it  whereby  it  excels  the  beft  chalk  in  the  cementing 
properties. .  The  gypfum  contained  in  lime-ftone  remains  unaltered,  or  very  little  altered,  in  the  lime,  after  the 'burn* 
nig  ;  but  it  is  not  to  be  expefted  that  clay  or  martial  matter  fhould  be  found  in  their  native  ftate  in  well-burned  lime  ; 
for  they  concrete  or  vitrify  with  a  part  of  the  calcareous  earth,  and  conftitute  the  hard  grains  or  lumps  which  remain  un» 
cliffolved  in  weak  acids,  or  are  feparable  from  the  flaked  lime  by  fifting  it  immediately  through  a  fieve. 

(d)  u  1  his  method  of  impregnating  the  water  with  lime  is  not  the  only  one  which  may  be  adopted.  It  is,  how- 
ever,  preferred  before  others,  becaufe  the  water  clears  the  fooner  in  confequence  of  its  being  warmed  by  the  flaking 
lime  ;  and  the  gypfeous  part  of  the  lime  does  not  diffufe  itfelf  in  the  water  fo  freely  in  this  way  as  it  does  when  the 
hme  is  flaked  to  fine  powder  in  the  common  method,  and  is  then  blended  with  the  water;  for  the  gypfeous  part  of 
t  e  lime  flakes  at  firft  into  grains  rather  than  into  fine  powder,  and  will  remain  on  the  fieve  after  the  pure  lime  h^s 
palled  through,  long  enough  to  admit  of  the  intended  reparation  ;  but  when  the  hme  is  otherwife  flaked,  the  gypfeous 
grains  have  time  to  flake  to  a  finer  powder,  and  palling  through  the  fieve,  diffolve  in  the  water  along  with  the  lime.  I 
have  imagined  that  other  advantages  attended  this  method  of  preparing  the  lime-water,  but  I  cannot  yet  fpeak  of  them 
wit^  preeifion. 

(e)  4  If  the  water  contains  no  more  acidulous  gas  than  is  ufunlly  found  in  river  or  rain  water,  a  fourth  part  of  this 
quantity  of  lime,  or  lefs,  will  be  fnfficient. 

( f)  [he  calcareous  cruft  which  forms  on  the  fuvface  of  the  water  ought  not  to  be  broke,  for  it  aflifts  in  excluding 
the  air,  and  preventing  the  abforption  of  acidulous  gas  whereby  the  lime-water  is  fpoiled. 

(g)  “  Brafs-cocks  are  apt  to  colour  a  part  of  the  liquor. 

,  V*  -^me~wat^r  cannot  be  kept  many  days  unimpaired,  in  any  veffels  that  are  not  perfectly  air-tight.  If  the  liquor 
e  ( javvn  off  before  it  clears,  it  will  contain  whiting,  which  is  injurious;  and  if  it  be  not  inftantly  ufed  after  it  is  drawn 
,inP1  I°m  *jle  hho  open  veffels,  it  will  grow  turbid  again,  and  depofit  the  lime  changed  to  whiting  by  the  gas  ab- 

or  e  rorn  the  air.  I  lie  calcareous  matter  which  fubfides  in  the  butt  refembles  whiting  the  more  nearly  as  the  lime  has 

been  more  sparingly  employed  ;  in  the  contrary  circumftances,  it  approaches  to  the  nature  of  lime  ;  and  in  the  intermedi¬ 
ate  itate,  it  is  fit  for  the  common  compofition  of  the  plafterers  for  infide  ftucco. 

«  f1'  “A}  tirae  writing  this  ipedfication,  I  preferred  this  term  before 
had  not  fufhciently  examined* 


before  that  of  lime-water,  on  grounds  which  I 


A 
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“  Let  56  pounds  of  the  aforefaid  chofen  lime  be  flaked, 
by  gradually  fprinkling  on  it,  and  efpecially  on  the  unfla¬ 
ked  pieces,  the  cementing  liquor,  in  a  clofe  (k)  clean  place. 
Let  the  flaked  part  be  immediately  (l)  fifted  through  the 
laft-mentioned  fine  brafs-wired  fieve  :  Let  the  lime  which 
pafles  be  ufed  inftantly,  or  kept  in  air-tight  veficls,  and  let 
the  part  of  the  lime  which  does  not  pafs  through  the  heve 
be  rejeaed  (M).-This  finer  richer  part  of  the  lime  which 
pafles  through  the  fieve  I  call  purified  lime . 

«  Let  bone-afh  be  prepared  in  the  ufual  manner,  by 
grinding  the  whiteft  burnt  bones,  but  let  it  be  fifted,  to.be 
much  finer  than  the  bone-afh  commonly  fold  for  making 

cupels.  , 

««  The  moft  eligible  materials  for  making  my  cement  be¬ 
ing  thus  prepared,  take  56  pounds  of  the  coarfe  fand  and 
42  pounds  of  the  line  fand ;  mix  them  on  a  large  plank  of 
bard  wood  placed  horizontally  ;  then  fpread  the  fand  fo  that 
it  may  (land  to  the  height  of  fix  inches,  with  a  flat  furface 
on  the  plank ;  wet  it  with  the  cementing  liquor  5  and  let 
any  fuperfluous  quantity  of  the  liquor,  which  the  fand  m 
the  condition  defcribed  cannot  retain,  flow  away  oft  the 
plank.  To  the  wetteft  fand  add  14  pounds  of  the  putrefi¬ 
ed  lime  in  feveral  fucceflive  portions,  mixing  and  beating 
them  up  together  in  the  mean  time  with  the  inftruments  ge¬ 
nerally  ufed  in  making  fine  mortar  :  then  add  im  pounds  of 
the  bone-afh  in  fucceflive  portions,  mixing  and  beating  all 
together.  The  quicker  and  the  more  perfeaiy  thefe  ma¬ 
terials  are  mixed  and  beaten  together,  and.  thelooner  the 
cement  thus  formed  is  ufed,  the  better  (n>  it  will  be.  This 
I  call  the  water -cement  coarfe-grained>  which  is  to  be  applied 
in  building,  pointing,  plaftering,  ftuccoihg,  or  other  w-ork, 
as  mortar  and  ilucco  now  are  ;  with  this  difference  chiefly, 
that  as  this  cement  is  fliorter  than  mortar  or  common  Huc- 
co,  and  dries  fooner,  it  ought  to  be  worked  expeditioufly 
in  all  cafes;  and  in  ftuccoing,  it  ought  to  be  laid  on  by  111- 
ding  the  trowel  upwards  on  it ;  that  the  materials  ufed 
along  with  this  cement  in  building,  or  the  ground  on  which 
it  is  to  be  laid  in  ftuccoing,  ought  to  be  well  wetted  with 
the  cementing  liquor  in  the  inftant  of  laying  on  the  cement; 
and  that  the  cementing  liquor  is  to  be  ufed  when  it  is  ne¬ 
ceflary  to  moiften  the  cement,  or  when  a  liquid  is  required 
to  facilitate  the  floating  of  the  cement. 

“  When  fuch  cement  is  required  to  be  of  a  finer  texture, 
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take  98  pounds  of  the  fine  fand,  wet  it' with  thecementing  t  S. 
liquor,  and  mix  it  with  the  purified  lime  and  the  bone- 
afh  in  the  quantities  and  in  the  manner’  above  defcribed  ;  | 

with  this  difference  only,  that  15  > pounds  of  lime,  or  (o) 
thereabouts,  are  to  be  ufed  inftead  of  14  pounds,  if  the 
greater  part  of  the  fand  be  as  fine  as  Lynn  fand.  .  i  his  I 
call  water-cement  fine -grained*  -  It  is  to  be  ufed  in  giving  the 
laft  coating,  or  the  finifti  to  any  work  intended  to  imitate  il 
the  finer-grained  ftones  or  ftucco.  But  it  may  be  applied  || 
to  all  the  ufes  of  the  water-cement  coarfe.  grained,  and  in  the 

fame  manner.  p  .  . 

“  When  for  any  of  the  foregoing  purpofes  of  pointing, 
building,  &c.  fuch  a  cement  is  required  much  cheaper  and 
coarfer-grained,  then  much  coarfer  clean  fand  than  the  forego¬ 
ing  coarfe  fand,  or  well-wafhed  fine  rubble,  is  to  be  provided. 

Or  this  coarfe- fand  or  rubble  take  56  pounds,  of  the  forego¬ 
ing  coarfe  fand  28  pounds,  and  ot  the  fine  fand  14  pounds  ; 
and. after  mixing  thefe,  and  wetting  them  with  the  cement-  j 
ing  liquor  in  the  foregoing  manner,  add  1 4  pounds,  or 
fomewhat  lefs,  of  the  (p)  purified  lime,  and  then  14  pounds 
or  fomewhat  lefs  of  the  bone-alh,  mixing  them  together  in 
the  manner  already  defcribed.  When  my  cement  is  requi¬ 
red  to  be  white,  white  fand,  white  lime,  and  the  whiteft 
bone-afh  are  to  be  chofen.  Grey  fand,  and  grey  bone-afh 
formed  of  half-burnt  bones,  are  to  be  chofen  to  make  the 
cement  grey  ;  and  any  other  colour  of  the  cement  is  obtain¬ 
ed,  either  by  choofing  coloured  fand,  or  by  the  admixture 
of  the  neceflary  quantity  of  coloured  talc  in  powder,  or  of 
coloured,  vitreous,  or  metallic  powders,  or  other  durable  ca- 
louring  ingredients  commonly  ufed  in  paint.  ^ 

«  To  the  end  that  fuch  a  water-cement  as  I  have  defcrL- 
bed  may  be  made  as  ufeful  as  it  it  poflibre  in  all  circuia- 
ftances  ;  and  that  no  perfon  may  imagine  that  my  claim  and 
right  under  thefe  letters-patent  may  be  eluded  by  divers  va¬ 
riations,  which  may  be  made  in  the  foregoing  procefa  with¬ 
out  producing  any  notable  defe&  in  the  cement ;  and  tcv  the 
end  that  the  principles  of  this  art,  as  well  as  the  art  itfelf, 
of  making  my  cement,  may  be  gathered  from  this  fpccifica- 
tion  and  perpetuated  to  the  public  ;  I  fhall  add  the  follow** 

ing  obfervations  :  - 

«  This  my  water-cement,  whether  the  coarte  or  hne 
grained,  is  applicable  in  forming  artificial  ftone,  by  making 
alternate  layers  of  the  cement  and  of  flint,  hard  ftone,  or 

brick, 


“  The  vapour  which  arifes  in  the  flaking  of  lime  contributes  greatly  to  the  flaking  of  thefe  pieces  which  lie  tn  its 
'  _n  nnneceffarv  wafte  of  the  liquor  is  prevented,  by  applying  it  to  the  lime  heaped  in  a  pit  or  in  a  veflel,  which 

S  ‘„“i«  SSth,  ‘.pour,  direaPit  ,h™„gh  .JLl,  If  np'  of  .1«  Bqp W  uM  than  »  «o 

f\  J  tho  limp  it  will  create  error  in  weighing  the  flaked  powder,  and  will  prevent  a  part  of  it  from  paffing  freely  thro, 
fhe  fieJe.1  The  liquid  is  therefore  to  be  ufed Sparingly,  and  the  lime  which  has  efcaped  its  adion  is  to  be  fpnnkled  apart 

y^When'the  aggregation  of  the  lumps  of  lime  is  thus  broken,  it  is  impaired  much  fooner  than  it  is  in  the  former 

fta(  m  f  “Be'caSe  Tt'couf.ftsTfhete'ro^neous  matter  or  of  ill-burnt  lime  ;  which  laft  will  flake  and  pafs  through  the  fieve, 
tVp  tl'mp  be  not  immediately  fifted  after  the  flaking,  agreeable  to  the  text.  „  .  .  ......  .  , 

(n)  “  Thefe  proportions  are  intended  for  a  cement  made  with.fliarp  fand,  for  mcrultation  in  expo  fed  fitnUions,  w  ere 
It  is  neceflary  to  guard  againft  the  effeas  of  hot  weather  and  rain.  In  general,  half  this  quantity  of  bone.afhes  will  be 
found  fufficient  ;  gand  although  the  incruftation  in  this  latter  cafe  will  not  harden  deeply  fo  foon,  it  will  be  ultima  f 

a‘  u1  The  fi'duriefwhicli  lime  and  mortar  fuftain  by  expofure  to  the  air,  before  the  cement  is  finally  placed  lira 
ftate,  ate  great  ;  and  therefore  our  cement  is  the  worfe  for  being  long  beaten,  but  the  better  as  it  is  quickly  beaten  u  t 

thC( o)X‘‘UThe  quantity  of  bone-afhes  is  not  to  be  increafsd  with  that  of  the  lime;  but  it  is  to  be  leflened  as  the  expofure 

and  purpofes  of  the  work  will  admit.  . 

(r)  “  Ikcaufe  lefs  lime  is  neceflary,  as  the  fand  is  coarfer. 
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Stucco,  brick,  in  moulds  of  the  figure  of  the  intended  (lone,  and 
by*  expofing  the  mafles  fo  formed  to  the  open  (qJ  air  to 
harden. 

“  When  fuch  cement  is  required  for  water  (r)  fences, 
two- thirds  of  the  prefcribed  quantity  of  bone-afhes  are  to  be 
omitted  ;  and  in  the  place- thereof  an  equal  meafure  of  pow¬ 
dered  terras  is  to  be  ufed  ;  and  if  the  fand. employed  be  not 
of  the  coarfed  fort,  more  terras  mud  be  added,  fo  that  the 
terras  fhall  be  by  weight  one-fixth  -part  of  the  weight  of 

the  fand.  _  . 

“  When  fuch  a  cement  is  required  of  the  fined  gram  (s) 
or  in  a  fluid  form,  fo  that  it  may  be  applied  with  a  brufh, 
flint  powder,  or  the  powder  of  any  quartofe  or  hard  earthy 
fubdance,  may  be  ufed  in  the  place  of  fand  ;  but  in  a  quan¬ 
tity  fmalle-r,  as  the  flint  or  other  powder  is  finer  ;  fo  that 
the  flint- powder,  or  other  fuch  powder,  fhall  not  be  more 
than  fix  times  the  weight  of  the  lime,  nor  lefs  than  four 
times  its  weight.  The  greater  the  quantity  of  lime  within 
thefe  limits*  the  more  will  the  cement  be  liable  to  crack 
by  quick  drying,  and  vice  verfa . 

“  Where  fuch  fand  as  I  prefer  cannot  be  conveniently 
procured,  or  where  the  fand  cannot  be  conveniently  wafhed 
and  forted,  that  fand  which  mod  refembles  the  mixture  of 
coarfe  and  fine  fand  above  prefcribed,  may  be  ufed  as  I  have 
directed,  provided  due  attention  is  paid  to  the  quantity  of 
th^lime,  which  is  to  be  greater  (t)  as  the  quantity  is  finer, 
and  vice  verfa . 

“  Where  fand  cannot  be  eafily  procured,  any  durable 
dony  body,  or  baked  earth  grofsly  powdered  (u),  and  fort¬ 
ed  nearly  to  the  fizes  above  prefcribed  for  fand,  may  be 
ufed  in  the  place  of  fand,  meafure  for  meafure,  but  not  weight 
for  weight,  uiilefs  fuch  grofs  powder  be  as  heavy  fpecifically 
as  fand. 

Sand  may  be  cleanfed  from  every  fofter,  lighter,  and  lefs 
durable  matter,  and  from  that  part  of  the  fand  which  is  too 
fine,  by  various  methods  prefeiable  (x),  in  certain  ciicum- 
flances,  to  that  which  I  have  deferibed. 

“  Water  may  be  found  naturally  free  from  fixable  gas, 
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felenite,  or  clay ;  fuch  water  may,  without  any'  notable  in¬ 
convenience,  be  ufed  in  the  place  of  the  cementing  liquor ; 
and  water  approaching  this  date  will  not  require  fo  much 
lime  as  I  have  ordered  to  make  the  cementing  liquor ;  and 
a  cementing  liquor  fufficiently  ufeful  may  be  made  by  vari¬ 
ous  methods  of  mixing  lime  and  water  in  the  deferibed  pro¬ 
portions,  or  nearly  fo. 

“  When  done-lime  cannot  be  procured,  chalk-lime,  or 
fhell-lime,  which  bed  refembles  done-lime,  in  the  charac¬ 
ters  above  written  of  lime,  may  be  ufed  in  the  manner  de¬ 
feribed,  except  that  fourteen  pounds  and  a  half  of  chalk- 
lime  will  be  required  in  the  place  of  fourteen  pounds  of 
flonc-lime.  The  proportion  of  lime  which  I  have  preferi- 
bed  above  may  be  increafed  without  inconvenience,  when 
the  cement  or  duceo  is  to  be  applied  where  it  is  not  liable 
to  dry  quickly  ;  and  in  the  contrary  circumdance,  this  pro¬ 
portion  may  be  diminifhed  ;  and  the  defeat  of  lime  in  quan¬ 
tity  or  quality  may  be  very  advantageoufly  fupplied  (y), 
by  caufing  a  confiderable  quantity  of  the  cementing  liquor 
to  foak  into  the  wyork,  in  fucceflive  portions,  and  at  diflant 
intervals  of  time,  fo  that  the  calcareous  matter  of  the  cement¬ 
ing  liquor,  and  the  matter  attracted  from  the  open  air,  may 
fill’and  flrengthen  the  work. 

“  The  powder  of  almod  every  well  dried  or  burnt  ani¬ 
mal  fubdance  may  be  ufed  indead  of  bone-afh ;  and  feveral 
eaithy  powders,  efpecially  the  micaceous  and  the  metallic  ; 
and  the  elixated  afhes  of  divers  vegetables  whofe  earth  will 
not  burn  to  lime  ;  and  the  afhes  of  mineral  fuel,  which  are 
of  the  calcareous  kind,  but  will  not  burn  to  lime,  will  an- 
fwer  the  ends  of  bone-afh  in  fome  degree. 

“  The  quantity  of  bone-afh  deferibed  may  be  leffened 
without  injuring  the  cement,  in  thofe  circumdances  efpeci¬ 
ally  which  admit  the  quantity  of  lime  to  be  leffened,  and  in 
thofe  wherein  the  cement  is~  not  liable  to  dry  quickly. 
And  the  art  of  remedying  the  defe&s  of  lime  may  be  ad- 
vantageoufiy  pra&ifed  to  fupply  the  deficiency  of  bone  afh? 
efpecially  in  buildiug,  and  in  making  artificial  done  with 
this  cement. 

8TUDQ 
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(qJ  «  put  they  mud  not  be  expofed  to  the  rain  until  they  are  almod  as  lliong  as  frefh  Portland  Hone  ;  and  even  then 
they  on  edit  to  be  fneltered  from  it  as  much  as  the  circumdances  will  admit.  Thefe  dones  may  be*  made  very  hard  and 
beautiful,  with  a  fmall  expence  of  bone-afh,  by  foaking,  them,  after  they  have  dried  thoroughly  and  hardened,  in  the 
lime  liquor,  and  repeating  this  procefs  twice  or  thrice,  at  didant  intervals  .of  tune.  Phe  like  effect  was  experienced  in 

incru  flat  ions.  . 

(r)  “  In  my  experiments,  mortar  made  with  terras-powder,  in  the  ufual  method,  does  not  appear  to  form  fo  itrong  a 
cement  for  water-fences  as  that  made,  according  to  the  fpecification,  with  coarfe  fand  ;  and  I  fee  no  more  real bn  for 
avoiding  the  ufe  of  fand  in  terras-mortar,  than  there  would.be  for  rejecting  done  from  the  embankment.  The  bone* 
a  foes  meant  in  this  place  are  the  dark  grey  or  black  fort,  I  am  not  yet  fully  finished  about  the  operation  of  them  in 
tliis  inftance. 

(s)  “  The  qualities  and  ufes  of  fuch  fine  calcareous  cement  are  recommended  chiefly  for  the  purpole.of  fmoothing 
and  fimfhing  the  drongcr  crudaceous  works,  or  for  waffling  walls  to  a  li  vely  and  uniform  colour.  For  this  dad  intention, 
the  mixture  mud  be  a^  thin  as  new  cream,  and  laid  on  bri idly  with  a  brufh,  in  dry  weather  ;  and  a  thick  and  durable  coat 
is  to  be  made  by  repeated  wafhing  $  but  is  not  to  be  attempted  by  ufing  a  thicker  liquor  ;  for  the  coat  made  with  this  lad 
is  apt  to  fcale,  wliild  the  former  endures  the- weather  much  longer  than  any  other  thin  calcareous  covering  that  has  been 
applied  in  this  way.  Fine  yellow-ochre  is  the  cheapeit  colouring  ingredient  for  fuch  walh,  when  it  is  required  to  imitate 
J>ath  Hone,  or  the  wafm-white  Hones. 

(t)  “If  fea-fand  be  well  wafhed  in  frefh  water,  it  is  as  good  as  any  other  round  fand. 

(u)  “  The  cement  made  with  thefe  and  the  proper  quantities. of  purified  lime  and  lime-water,  are  inferior  to  the 
bed,  as  the  grains  of  thefe  powders  are  more  perifhable  and  brittle  than  thofe  of  fand.  They  will  not  -therefore  be 
employed,  unlefs  for  the  fake  of  evafiou,  or  for  want  of  fand :  in  this"’ latter  cafe,  the  finer  powder  ought  to  be  wafhed 


away. 

(x)  “  This  and  the  next  paragraph  is  infertecl  with  a  view  to  evafions,  as  well  as  to  fugged  the  eafier  and  cheapen 
methods  which  may  be  adopted  in  certain  circumdances,  by  artifis  who  underdand  the  principles  which -I  endeavour- 
ed  to  teach. 

(y)  “  This  practice  is  noticed,  as  the  remedy  which  may  be  ufed  for  the  defe&s  arifing  from  evafive  meafure*,  and  aa 
the  method  of  giving  fpongy  incruftatioas  containing  bone-alhes  the  greated  degree  of  hardneis,” 
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STUD,  In  the  manege,  a  co'le&ion  of  breeding  horfcs 
and  marcs. 

STUDDING-SAILS,  certain  light  fails  extended,  in 
moderate  and  fteady  breezes,  beyond  the  (kirts  of  the  prin¬ 
cipal  fails,  where  they  appear  as  wings  upon  the  yard-arms. 

STUFF,  in  commerce,  a  general  name  for  all  kinds  of 
fabrics  of  gold,  filvcr,  filk,  wool,  hair,  cotton,  or  thread, 
manufactured  on  the  loom  ;  of  which  number  are  velvets, 
brocades,  mohairs,  fatins,  taffetas,  cloths,  ferges,  & c. 

STUKELY  (Dr  William),  a  celebrated  antiquarian, 
defeended  from  an  ancient  family  in  Lincolnfhire,  was  born 
at  Holbech  in  1^87,  and  educated  in  Bennet  college,  Cam¬ 
bridge.  While  an  under-gradnate,  he  often  indulged  a 
flrong  propensity  to  drawing  and  defigning  ;  but  made  phy- 
fic  his  principal  ftudy,  and  firft  began  to  pra&ife  at  Bofton 
in  his  native  country.  In  1717  he  removed  to  London, 
where,  on  the  recommendation  of  Dr  Mead,  he  was  foon 
after  ele&ed  a  fellow  of  the  Royal  Society ;  he  was  one  of 
the  fir  it  who  revived  that  of  the  antiquarians  in  1718, 
and  was  their  ftcretary  for  many  years  during  his  refidence 
in  town.  In  1729  he  took  holy  orders  by  the  encourage¬ 
ment  of  archbifliop  Wake  ;  and  was  foon  after  preferred  by 
lord* chancellor  King  with  the  living  of  All-Saints  in  Stam¬ 
ford.  In  1^41  he  became  one  of  the  founders  of  the  E- 
gyptian  fociety,  which  brought  him  acquainted  with  the 
benevolent  duke  of  Montague,  one  of  the  members  5  who 
prevailed  on  him  to  leave  Stamford,  and  prefented  him  to 
the  living  of  St  George  the  Martyr,  Queen  Square.  He 
died  of  a  ftroke  of  the  palfy  in  1765.  In  his  phyfical  ca¬ 
pacity,  his  Differtation  on  the  Spleen  was  well  received  ; 
and  his  Itinerarium  Curio/um,  the  firft  fruit  of  his  juve¬ 
nile  excurfions,  was  a  good  fpeeimen  of  what  was  to  be  ex** 
peCIed  from  his  riper  age.  His  great  learning,  and  pro¬ 
found  refearches  into  the  daik  remains  of  antiquity,  enabled 
him  to  publifh  many  elaborate  and  curious  works :  his 
friends  uied  to  call  him  the  arch-druid  of  his  age.  His  dif- 
courfes,  intitled  Pa/aographia  Sacra ,  on  the  vegetable  crea¬ 
tion,  befpeak  him  a  botanift,  pliilofopher,  and  divine. 

STUM,  in  the  wine-trade,  denotes  the  un fermented  juice 
of  the  grape  after  it  has  been  feveral  times  racked  off 
and  feparated  from  its  fediment.  The  calks  are  for  this 
purpol'e  well  matched  or  fumigated  with  brimftone  every 
time,  to  prevent  the  liquor  from  fermenting,  as  it  would 
other  wife  readily  do,  and  become  wine.  See  Must. 

STUPIDITY.  The  Greek  word  pufomc  correfponds 
mod:  with  our  Englifh  word  JIupidity  or  foolijhnefs ,  when 
ufed  to  expreis  that  ftate  of  mind  in  which  the  intellects  are 
defe&ive.  The  immediate  caufes  are  faid  to  be,  a  de¬ 
ficiency  of  vital  heat,  or  a  defedl  in  the  brain.  Stupid  chil¬ 
dren  fometimes  become  fprightly  youths  ;  but  if  ftupidity 
continues  to  the  age  of  puberty,  it  is  hardly  ever  removed. 
If  llupidity  follows  upon  a  violent  paffion,  an  injury  done 
to  the  head,  or  other  evident  caufe,  and  if  it  continues  long, 
it  becomes  incurable.  But  the  ftupidity  which  confifts  in  a 
lofs  of  memory,  and  fucceeds  a  lethargy,  fpontaneoufly  ceafes 
when  the  lethargy  is  cured. 

STUPOR,  a  numbnefs  in  any  part  of  the  body,  whether 
©ccafioned  by  ligatures  obftru&ing  the  blood’s  motion,  by 
the  palfy,  01  the  like. 

STUPPA,  or  Stupe,  in  medicine,  is  a  piece  of  cloth 
dipped  in  fome  proper  liquor,  and  applied  to  an  aftedted 
part. 

STURDY,  a  diftemper  to  which  cattle  are  fubjedl,  called 
alfo  the  turning  evil.  See  Farriery. 

STURGEON.  See  Accipenser. 

STURM IUS  (John),  a  learned  philologer  and  rhetori¬ 
cian,  was  born  at  Sicida  in  Eifel  near  Cologne  in  1507.  He 
ftudied  atjjrft  in  his  native  country  with  the  fans  Of  count 


de  Mandeifcheid,  whole  receiver  his  father  was.  He  after-  Sturmhte 
ward  purfued  his  ftudy  at  Liege  in  the  college  of  St  Jerom,  Sturnui 
and  then  went  to  Louvain  in  152 4.  Five  years  he  fpent 
there,  three  in  learning  and  two  in  teaching.  He  feUup  a 
printing-prefs  with  Rudger  Refcius  profeffor  of  the  Greek 
tongue,  and  printed  feveral  Greek  authors.  He  went  to 
Paris  in  1529,  where  he  was  highly  efteemed,  and  read 
public  lectures  on  the  Greek  and  Latin  writers,  and  on  lo¬ 
gic.  He  married  there,  and  kept  a  great  number  of 
boarders  :  but  as  he  liked  what  were  called  the  new  opinions , 
he  was  more  than  once  in  danger  ;  and  this  undoubtedly 
was  the  reafon  why  he  removed  to  Strafburg  in  1537,  in 
order  to  take  poffeffion  of  the  place  offered  him  by  the  ma- 
giftrates.  The  year  following  he  opened  a  fchool,  which 
became  famous,  and  by  his  means  obtained  of  Maximilian  II. 
the  title  of  an  univerfity  in  1566.  He  was  very  well  (killed  ' 
in  polite  literature,  wrote  Latin  with  great  purity,  and  was 
a  good  teacher.  His  talents  were  not  confined  to  the 
fchool  ;  for  he  was  frequently  intrufted  with  deputations  in 
Germany  and  foreign  countries,  and  difeharged  thefe  em¬ 
ployments  with  great  honour  and  diligence.  He  (bowed 
extreme  charity  to  the  refugees  on  account  of  religion  :  He 
not  only  laboured  to  afiift  them  by  his  advice  and  recom¬ 
mendations  ;  but  he  even  impoverifhed  himfelf  for  them. 

He  died  in  his  8 2d  year,  after  he  had  been  for  fome  time 
blind.  He  publiihed  many  books  ;  the  principal  of  which 
are,  I.  Partitiones  Dialectic  a.  2.  Be  Educatione  Principum . 

3.  De  Nobilitate  Anglic  ana.  4.  Lingua  Latina  e  rejolvenda 
Ratio .  5.  Excellent  Notes  on  Ariftotle’s  and  Hermogenes’3 
Rhetoric,  &c. 

He  ought  not  to  be  confounded  with  John  Sturmius ,  a 
native  of  Mechlin,  and  phylician  and  profeffor  of  mathema¬ 
tics  at  Louvain,  who  alfo  wrote  feveral  works. 

STURNUS,  the  Starling  ;  agenns  of  birds  belonging 
to  the  order  of  pajferes .  The  beak  is  Tubulated,  depreffed, 
and  fomewhat  blunt  ;  the  faperior  mandible  is  entire,  and 
fomewdiat  open  at  the  edges  ;  the  noftrils  are  marginated 
above  ;  and  the  tongue  is  (harp  and  emarginated.  There  are 
15  fpecies  according  to  Dr  Latham  ;  the  vulgaris,  capenfis, 
ludovicianus,  militaris,  cellaris,  carunculatus,  gallinaceus, 
fericeus,  viridis,  olivaceus,  moritanicus,  loyca,  dauuricus, 
junceti,  and  mexicanus. 

The  vulgaris,  or  common  ftarling,  is  the  only  fpecies 
of  the  fturnus  that  is  indigenous.  The  weight  of  the 
male  of  this  fpecies  is  about  three  ounces  ;  that  of  the 
female  rather  lefs.  The  length  is  eight  inches  three  quarters:  Latham\ 
the  bill  is  brown  or  yellow,  but  in  old  birds  generally  yellow .Synopjip 
The  whole  plumage  is  black,  very  refplendent,  with  changeable  vo^ 
blue,  purple,  and  copper :  each  feather  marked  with  a  pale 
yellow  fpot.  The  leffer  coverts  are  edged  with  yellow,  and 
(lightly  gloffed  with  green.  The  quill-feathers  and  tail 
dulky  :  the  former  edged  with  yellow  on  the  exterior  fide  ; 
the  lalt  with  dirty  white.  The  legs  of  a  reddifh  brown. 

The  ftare  breeds  in  hollow  trees,  eaves  of  houfes,  towers, 
ruins,  cliffs,  and  often  in  high  rocks  over  the  fea,  fuch  as  that 
of  the  ifle  of  Wight.  It  lays  four  or  five  eggs,  of  a  pale- 
greenifii  afh-colour  ;  and  makes  its  neft  of  ftraw,  fmall  fibres 
of  roots,  and  the  like.  In  winter,  (lares  affemble  in  vaft 
(locks :  they  colle<ft  in  myriads  in  the  fens  of  Lincolnfhire, 
and  do  great  damage  to  the  fen-men,  by  roofting  on  the 
reeds,  and  bieaking  them  down  by  their  weight ;  for  reeds 
are  the  thatch  of  the  country,  and  are  laid  up  in  harveft  with 
great  care.  Thefe  birds  feed  on  worms  and  infe&s  ;  and  it  is 
laid  that  they  will  get  into  pigeon-houfes,  for  the  fake  of 
fucking  the  eggs.  Their  fle(h  is  fo  bitter  as  to  be  fcarcc 
eatable.  They  are  fond  of  following  oxen  and  other  large 
cattle  as  they  feed  in  the  meadows,  attra&ed,  it  is  faid,  by 
the  infe&s  which  flutter  round  them,  or  by  thofe,  perhaps, 
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*ty*9  tvhich  fVarm  in  their  dung,  or  in  meadows  in  general, 
from  this  habit  is  derived  the  German  name  R'mcler  Staren . 
■{TV'  They  are  alfo  accufed  of  feeding  on  the  carcafes  that  are 
Cl-.  Hi-  expofed  on  gibbets  ;  but  it  is  probably  in  fearch  only  of 
fli'*/  infers.  They  live  feven  or  eight  years,  or  even  longer,  in 

■r[\  the  domefttc  flate.  The  wild  ones  cannot  be  decoyed  by 

mliU  the  call,  becaufe  they  regard  not  the  fcream  of  the  owl.  A 
method  has  been  difcovered  of  taking  entire  families,  by  fix¬ 
ing  to  the  walls  and  the  trees  where  they  lodge  pots  of 
earthen  ware  of  a  convenient  form,  which  the  birds  often 
prefer  to  place  their  nefts  in.  Many  are  alfo  caught  by  the 
gin  and  draw-net.  In  fome  parts  of  Italy  it  is  common  to 
employ  tame  weafels  to  drag  them  out^of  their  nefts,  or 
rather  their  holes  ;  for  the  artifice  of  man  confifls  in  em¬ 
ploying  one  enflaved  race  to  extend  his  dominion  over  the 
reft. 

The  flare,  it  is  faid,  can  be  taught  to  fpeak  either  French, 
German,  Latin,  Greek,  &c.  and  to  pronounce  phrafes  of 
fome  length.  Its  pliant  throat  accommodates  itfelf  to  every 
inflection  and  every  accent.  It  can  readily  articulate  the 
letter  R,  and  acquires  a  fort  of  warbling  which  is  much  fii- 
perior  to  its  native  long.  This  bird  is  fpread  through  an 
extenfive  range  in  the  ancient  continent.  It.  is  found  in 
Sweden,  Germany,  France,  Italy,  the  Ifle  of  Malta,  the 
Cape  of  Good  Hope,  and  is  everywhere  nearly  the  fame  ; 
whereas  thofe  American  birds  which  have  been  called  flares, 
prefent  a  great  diverfity  of  appearance. 

STYE,  or  Stythe,  in  the  eye.  See  Crithe. 

STYLE,  a  word  of  various  fignifications,  originally  de¬ 
duced  from  Jlylosy  a  kind  of  bodkin  wherewith  the  ancients 
wrote  on  plates  of  lead,  or  on  wax,  &c.  and  which  is  ftill 
nfed  to  write  on  ivory-leaves  and  paper  prepared  for  that 
purpofe,  &c. 

Style,  in  dialling,  denotes  the  gnomon  or  cock  of  a  dial 
railed  on  the  plane  thereof  to  project  a  f-hadow. 

Style,  in  botany.  See  Botany,  Scdt.  iv.  p.  434. 

Style,  in  language,  is  the  peculiar  manner  in  which  a- 
man  exprefles  his  conceptions.  It  is  a  picture  of  the  ideas 
which  rife  in  his  mind,  and  of  the  order  in  which  they  are 
t)iere  produced. 

The  qualities  of  a  good  ftyle  may  be  ranked  under  two 
heads  ;  perfpicuity  and  ornament.  It  will  readily  be  ad¬ 
mitted,  that  perfpicuity  ought  to  be  effentially  eonneCted 
with  every  kind  ot  waiting  ;  and  to  attain  it,  attention  mult 
be-  paid,  firft  to  frngle  words  and  phrafes,  and  then  to  the 
«'<  I  conftru&ion  of  fentences.  When  confidered  with  refpeCf 

to  words  and  phrafes,  it  requires  thefe  three  qualities  ;  purity, 
propriety,  and  precifion.  When  confidered  with  regard  to 
fentences,  it  requires  a  clear  arrangement  of  the  words,  and 
Unity  in  the  fenfe  ;  to  which,  if  ftrength  and  harmony  be 
added,  the  ftyle  will  become  ornamented. 

<  One  of  the  moft  important  directions  to  be  obferved  by 
him  who  wifhes  to  form  a  good  ftyle,  is  to  acquire  clear 
and  precife  ideas  011  the  fubjeCt  concerning  which  he  is  tq 
Write  or  fpeak.  To  this  muit  be  added  frequency  of  compo- 
fition,  and  an  acquaintance  with  the  ftyle  of  the  bell  authors, 
A  fervile  imitation,  however,  of  any  author  is  carefully  to 
be  avoided ;  for  he  who  copies,  can  hardly  avoid  copying 
faults  as  well  as  beauties.  A  ftyle  cannot  be  proper  unlefs 
it  be  adapted  to  the  fubjeCl,  and  likewife  to  the  capacity  of 
our  hearers,  if  we  are  to  fpeak  in  public.  A  fimple,  clear, 
aiad  unadorned  ftyle,  fuch  as  that  of  Swift,  is  fitteft  for  in¬ 
tricate  d if quifition  ;  a  ftyle  elegant  as  Addifon’s,  or  impe¬ 
tuous  like  Johnfon’s,  is  molt  proper .  for  fixing  the  at¬ 
tention  on  truths,  which,  though  known,  are  too  much 
negleCted.  We  mult  not  be  inattentive  to  the  ornaments 
of  ftyle,  if  we  wifh  that  our  labours  fhould  be  read  and  ad- 
mired  :  but  he  is  a  contemptible  writer,  who  looks  not 


beyond  the  drefs  of  language,  who  lay3  not  the  chief  ftrefa  Style 
upon  his  matter,  and  who  does  not  regard  ornament  as  a  j! 
fecondary  and  inferior  recommendation.  For  further  ob- ,  **  ^ 
fervations  on  the  different  kinds  of  ftyle,  fee  Oratory, 
h°  99,  &c. 

Style,  in  jurifprudence,  the  particular  form  or  man¬ 
ner  of  proceeding  in  each  court  of  jurifdiCtion,  agreeable 
to  the  rules  and  orders  eftablifhed  therein  :  thus  we  fay,  the 
ftyle  of  the  court  of  Rome,  of  chancery,  of  parliament,  of 
the  privy-council,  &c. 

Style,  in  mufic,  denotes  a  peculiar  manner  of  Tinging*, 
playing,  or  compofing  ;  being  properly  the  manner  that 
each  perfon  has  of  playing,  Tinging,  or  teaching  ;  which  is 
very  different  both  in  refpeCi  of  different  geniufes,  of  coun¬ 
tries,  nations,  and  of  the  different  matters,  places,  times* 
fubjeCts,  paflions,  expreffions,  &c.  Thus  v/e  fay,  the  ftyle 
of  Paleftrina,  of  Lully,  of  Corelli,  of  Handel,  Sec.  ;  the  ftyle 
of  the  Italians,  French,  Spaniards,  &c. 

Old  Style,  the  Julian  method  of  computing  time,  as  the 

New  Style  is  the  Gregorian  method  of  computation. 

See  Kalendar. 

STYLEPHORUS  chorda tus,  a  genus  of  fiflies  belong-  Plate 
ing  to  the  order  of  apodes.  This  very  curious  genus  wasCCCCLiX2:V3* 
difcovered  by  Dr  Shaw,  who  read  a  defeription  of  it  be¬ 
fore  the  Linncean  Society  in  the  year  1788.  The  eye3 
are  fixed  on  cylindrical  pillars  which  lie  clofe  together.  The 
roftmm,  or  narrow  part  which  is  terminated  by  the  mouth, 
is  connected  to  the  back  part  of  the  head  by  a,  flexible  lea¬ 
thery  duplicature,  which  permits  it  either  to  be  extended  in 
fuch  a  manner  that  the  mouth  points  direCtly  upwards,  or 
to  fall  back  fo  as  to  be  received  into  a  fort  of  cafe,  formed 
by  the  upper  part  of  the  head.  There  are  three  pairs  of 
branchiae  fituate  under  the  throat.  T  he  pedtoral  fins  are  Tranfac* 
fmall;  the  dorfal  fin  runs  from  the  head  to  within  about  an  tl0N  °f 
inch  and  a  half  of  the  tail  ;  the  caudal  fin  is  fhort,  and  ie 
furnifhed  with  five  remarkable  fpines.  The  body  is  extreme- cUty'  V°  *  *“ 
ly  long,  and  compreffed  very  much,  and  gradually  dimi«. 
nifhes  as  it  approaches  the  tail,  which  terminates  in  a  procefs 
or  firing  of  an  enormous  length,  and  finifhes  in  a  very  fine 
point.  This  firing,  or  caudal  procefs,  feems  to  be  ftrength- 
ened  throughout  its  whole  length,  or  at  leaf!  as  far  as  the 
eye  can  trace  it,  by  a  fort  of  double  fibre  or  internal  part, 

The  ftylephorus  chordatus  is  a  native  of  the  Weft  Indian 
Sea.  It  was  taken  between  the  iflands  of  Cuba  and  Martini- 
co,  near  a  fmall  clufter  of  little  iflands  about  nine  leagues * 
from  fhore,  and  was  feen  fwimming  near  the  furface.  The 
whole  length  of  this  uncommon  animal  from  the  head  to 
the  extremity  of  the  caudal’  procefs  is  about  thirty- two 
inches,  of  which  the  procefs  itfelf  meafures  twenty-two. 

STYLET,  a  fmall  dangerous  kind  of  poniard'  which 
may  be  concealed  in  the  hand,  chiefly  ufed  in  treacherous 
afTafltnations.  The  blade  is-  nfually  triangular,  and  fo  fmall 
that  the  wound  it  makes  is  almoft  imperceptible. 

STYLE  EES*  pillar  saints,  in  eccleiiaftical  hiflbry,  arv 
appellation  given  to  a  kind  of  folitaries,  who  flood  motioulefs- 
upon  the  tops  of  pillars,  raifed  for  this  exercife  of  their  pa¬ 
tience,  and  remained  there  for  feveral  years,  amidft  the  admi- 
ration  and  applaufe  of  the  ftupidpopulaoe.  Of  thefe  we  find 
feveral  mentioned  in  ancient  writers)  and  even  as  low  ae  ther 
twelfth  century,  when  they  were  totally  fuppreiled. 

The  founder  of  the  order  was;  St  Simeon  Stylites,  a  fa-» 
mous  anchoret  in  the  fifth  century,  who  firft  took  up.  his 
abode.cn  a  column  fix.  cubits- high  therr  on  a  fecond  of 
twelve  cubits,  a  third  of  twenty- two,  a  fourth  of  thirty-fix, c 
and  on. another  of  forty  cubits,  where  he  thus  paffed  thirty*- - 
feven  years  of  his  life.  The  top s*  of  thefe  columns  were 
only  three  feet  in  diameter,  and  were  defended  by  a  rail! 
that  reached  almoft  to  the  girdle,  fomewhat  refembling  ai 

pulp  in. 
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pulpit.  There  was  no  lying  down  in  it.  -  t 

devout  people  of  the  Eaft,  imitate  this  extraordinary  kind  of 
life  to  this  day. 

'  S™SpAL0IDES,  3  The  nsmes  of  d;fferent 

SrYL0  Globus,  /  mufclcs  in  the  -human 

Stno-Jfyoidaus,  f  body.  See  Table  of  the 

OTTI-SSeT*  3 

STYLOS  ANTHES,  in  botany  :  A  genus  of  the  decan* 
dria  order,  belonging  to  the  diadelphia  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  3  2d  order,  P dpilt - 
onacea.  The  calyx  is  tubulated,  very  long,  having  the  co¬ 
rolla  attached  to  it.  The  legumen  or  pod  biarticulated  and 


hooked.  Of  this  there  are  two  fpecies,  both  natives  of  Jfa 
maica,  viz.  f .  Procumbensy  the  hedyfarum  procumbens  of  Lin- 
a  figure  of  which  may  be  feen  in  Sloane’s  Natural 
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The  faquirs,  or  affinity  to  the  balfams  it  was  alfo  preferred  in  -ulcerations  Jtyrw; 

■  ‘  ‘  of  the  lungs,  and  other  dates  of  pulmonary  confumption.  V— 
And  our  pharmacopoeias  formerly  dire&ed  tbtpiluU  ejlyrace; 
but  this  odoriferous  drug  has  now  no  place  in  any  of  the 
Officinal  compounds  ;  and  though  a  medicine  which  might 
feem  to  promife  fome  efficacy  in  nervous  debilities,  yet  by 
modern  practitioners  it  is  almoft  totally  difregarded.  ^ 

The  JlyraS  benzoin  'is  defefibed  by  Dr  Dryander  in  the  Plate 
Philofophical  Tratifaftions  for  1787*  P-  3o8>  &c-  #It  has^cLinn 
been  characterized  by  oblong  acuminated  leaves,  which  are 
downy  underneath,  and  nearly  of  the  length  of  the  racemi. 

The  botanical  chara&er  of  this  tree  was  miftaken  by  modem 
botanitls  till  Dr  Dryander  afeertained  it  to  be  a  ftyrax.  Ben- 
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Hiftory  of  Jamaica.  2.  Vifcofa ,  th  e.  trifolium  2.  of  Browne  ; 
a  figure  of  which  is  alfo  given  by*  Sloane. 

STYP  TIC,  in  pharmacy,  a  medicine  which  by  its  aftrin- 
gency  Hops  haemorrhagies,  &c.  See  Pharmacy,  n°  547. 

S TYRAX,  the  storax-tree,  in  botany  :  A  genus  of 
plants  belonging  to*  the  clafs  of  decandria,  and  to  the  order 
of  monogynia  ;  and  in  the  natural  fyftem  ranging  under  the 
1 8th  order,  bicornes.  Linnams  only  mentions  one  fpecies  of 
this  genus,  the  Jlyrax-ojJicinale  ;  but  Aiton,~  in  his  Hortus 
Kewenjis,  has  added  two  more  ;  namely,  the  grande  folium  and 
Uvigatum  ;  and  we  believe  a  fourth  may  now  be  added,  the 
Jlyrax  benzoin . 

The  officinale  ufually  rifek  above’ twenty  feet  in  height ;  it 
fends  off  many  ftrong  branches,  which  are  covered  with  a 
roughifh  bark  of  a  grey  colour:  the  leaves  are  broad,  elliptical, 
entire,  fomewhat  pointed,  on  the  upper  furface  fmooth,  and 
of  a  light  green,  colour,  on  the  under  furface  covered  with  a 
whitilh  down  ;  they  are  placed  alternately,  and  ftand  upon 
,  fhort  footftalks :  the  flowers  are  large,  white,  and  difpofed 
in  clufters  upon  fhort*  peduncles,  which  terminate  the 


zoin  was  long  fnppofed  to  be  the  produce  of  a  fpecies  of 
burns/  Linnseus  detefted  this  error  :  but  he  committed  ano¬ 
ther;  for  he  tells  us,  that  it  is  furnifhed  by  a  fhrub  which,  in 
the  country  where  it  grows,  i3  called  croton  bezoe  ;  and  after¬ 
wards,  in  his  Supplementum  Plantarumy  deferibes  the  fame 
plant  a  fecond  time,  under  the  name  of  terminalia  benzoin . 

This  tree,  which  is  a  native  of  Sumatra,  is  deemed  in  fix 
years  of  fufficient  age  for  affording  the  benzoin,  or  when  its 
trunk  acquires  about  feven  or  eight  inches  in  diameter  ;  the 
bark  is  then  cut  through  longitudinally,  or  fomewhat  oblique¬ 
ly,  at  the  origin  of  the  principal  lower  branches,  from 
which  the  drug  exudes  in  a  liquid  ftate,  and  by  expofure  to 
the  fun  and  air  foon  concretes,  when  it  is  feraped  off  from 
the  bark  with  a  knife  or  chifel.  The  quantity  of  benzoin 
which  one  tree  affords  never  exceeds  three  pounds,  nor  are 
the  trees  found  to  fnftain  the  effe&s  of  thefe  annual  incifions 
longer  than  ten  or  twelve  years.  The  benzoin  which  iffues 
firft  from  the  wounded  bark  is  the  pureft,  being  foft,  ex*j  )Y0|( 
tremely  fragrant,  and  very  white  ;  that  which  is  lefs  efteem- 
ed  is  of  a  brownifh  colour,  very  hard,  and  mixed  with  va- 
rious  impurities,  which  it  acquires  during  its  long  continu¬ 
ance  upon  the  trees.  Efchellkron  diftinguithes  benzoin 
into  three  kinds,  viz.  camayan  poeti,  or  white  benjamin. 


in  clutters  upon  inori  peauncieb,  wiucii  ttnuiuatc  » T  J  .1  1  .  r  .1  _ 

branches:  the  corolla- is  monopetalous,  funnel-ihaped,  and  ' which,  upon  being  melted  in  a  bladder  by  the  heat  of  the 
...  .  1  r  n  1  r _ with  red  ftreaks  or  veins.  Camayan 
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divided  at  the  limb  into  fivclance-fhaped  fegmente :  the  fila¬ 
ments  are  ten*,  placed  in  a  regular  circle,  and  feem  to  adhere 
towards  the  bafe  :  the  anthers  are  ere&  and  oblong  :  the 
germen  is  oval,  and’  fupports  a  (lender  ftyle,  with  afimple 
ftigma :  the  fruit  is  a  pulpy  pericarpium,  which  contains  one 
or  two  nuts  of  an  oval  compreffed  figure. 

The  refinous  drug  called  Jlorax  iffues  in  a  fluid  (late  from 
incifions  made  in  the  trunk  or  branches  of  the  tree.  .  Two 
forts  of  this  refin  have  been  commonly  diftinguifhed  in  the 
fhops.  I.  Storax  in  the  tear :  is  fcarccly,  if  ever,  found  in 
feparate  tears,  but  in  maffes,  fometimes  compofed  of  whi- 
tifli  and  pale  reddiffi  brown  tears,  and  fometimes  of  an 
uniform  reddifh  yellow  or  brownifh  appearance  ;  un6fuous 
and  foft  like  wax,  and  free  from  vifible  impurities. .  This  is 
fuppofed  to  be  the  fort  which  the  ancients  received  from 
Pamphylia  in  reeds  or  canes,  and  which  was  thence  named 

calamita .  * 

2.  Common  ftorax :  in  large  maffes,  confiderably  lighter 
and  lefs  compa&  than  the  former,  and  having  a  large  ad¬ 
mixture  of  woody  matter  like  faw-duft.  This  appears  to 
be  the  kind  intended  by  the  London  college,  as  they  di- 
red  their  ftyrax  calamita  to  be  purified,  for  medicinal  ufe, 
by  foftening  it  with  boiling  water,  and  preffing  it  out  from 
the  feces  betwixt  warm  iron  plates  ;  a  procefi*  which  the 
firffi fort  does  not  ftand  in  need  of.  And  indeed  there. is 
rarely  any  other  than  this  impure  ftorax  to  be  met  with  in 
the  fhops. 

Storax,  with  fome  of  the  ancients,  was  a  familiar  remedy 
as  a  refolvent,  and  particularly  nfed  in  catarrhal  complaints, 
coughs,  afthmas,  menftrual  obifru&ions,  &c.  and  from  its 


fun,  appears  marked  with  red  ftreaks  or  veins.  Camayan 
bamatta  is  lefs  white  than  the  former,  and  often  fpotted  with 
white  circles,  called  eyes,  from  the  number  of  which  ite 
goodnefs  is  eftimated  :  it  likewife  melts  by  the  heat  of  the 
fun.  Camayan  itam9  or  black  benjamin,  which  requires  to 
be  melted  in  hot  water  for  its  prefervation  in  bladders.  .  In 
Arabia,  Perfia,  and  other  parts  pf  the  Eaft,  the  coarfer  kinda 
of  benjamin  are  con  fumed/or  fumigating  and  perfuming  the 
temples,  and  for  deftroying  infe&g.  .  .  . 

The  benzoin  which  we  find  here  in  the  fhops  is  in 
large  brittle  maffes,  compofed  partly  of  white,  partly  of 
yellowifh  or  light  brown,  and  often  alfo  of  darker  coloured 
pieces :  that  which  is  cleared,  and  contains  the  mod  white 
matter,  called  by  authors  benzoe  amygdaloides ,  is  accounted 
the  beft.  This  reiin  has  very  little  tafte,  impreffing  on 
the  palate  only  a  flight  fweetnefs  :  its  fmell,  efpecially  when 
nibbed  or  heated,  is  extremely  fragrant  and  agreeable.  It 
totally  diffulves  in  reftified  fpirit,  (the  impurities  excepted, 
which  are  generally  in  a  very  fmall  quantity),  into  a  deep 
yellowifh  red  liquor,  and  in  this  ftate  difeovers  a  degree  of 
warmth  and  pungency,  as  well  as  fweetnefs.  It  imparts,  by 
digeftion,  to  water  alio  a  confiderable  fliare  of  its  fiagrauce, 
and  a  flight  pungency:  the  filtered  liquor,  gently  exhaled, 
leaves  not  a  refinous  or  mucilaginqas  extraft,  but  a  cryftalline 
matter,  feemingly  of  a  faline  nature,  amounting  to  one- tenth 
or  one  eighth  of  the  weight  of  the  benzoin.  Expofed 
to  the  fire  in  proper  veffels,  ic  yields  a  quantity  of  a  white 
faline  concrete,  called  fores  benzoesy  of  an  acidulous  tafte 
and  grateful  odour,  foluble  in  rectified  fpirit,  and  in  water 
by  the  affiftance  of  heat. 
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The  principal  life  of  this  fragrant  refin  is  in  perfumes, 
nnd  as  a  cofmetic  ;  for  which  lafl  pnrpofe,  a  folution  of-  it  in 
fpirit  of  wine  is  mixed  with  fo  much  water  as  is  fufficient  to 
render  it  milky,  as  twenty  times  its  quantity  or  more.  It 
promifes,  however,  to  be  applicable  to  other  ufes,  and  to 
approach  in  virtue,  as  in  fragrance,  to  ftorax  and  balfam  of 
Tolu  It  is  faid  to  be  of  great  iervice  in  diforders  of  the 
bread,  for  refolving  obftru&ions  of  the  pulmonary  veffels, 
and  promoting  expectoration  :  in  which  intentions  the 
powers  are  fometimes  given,  from  three  or  four  grains  to 
fifteen.  The  white  powder,  precipitated  by  water  from 
folutions  of  the  benzoin  in  fpirif,  has  been  employed  by 
fome  as  fimilar  and  fuperior  to  the  flowers,  but  appears  to 
be  little  other  than  the  pure  benzoin  in  fubftance  :  it  is  not 
the  {aline,  but  the  refinous  matter  of  the  benzoin,  that  is 
moil  difpofed  to  be  precipitated  from  fpirit  by  water.  The 
flowers,  fn tiffed  up  the  nofe,  are  faid  to  be  a  powerful  er- 
Thine. 

Liquid Jlorax  is  a  refinous  juice  obtained  from  a  tree  call¬ 
ed  by  Linnaeus  itquidamhar  jiyraciflua,  a  native  of  Virginia 
and  Mexico,  and  lately  naturalized  in  this  country.  The 
juice  called  liquidambar  is  faid  to  exude  from  incilions  made 
in  the  trunk  of  this  tree,  and  the  liquid  ftorax  to  be  obtained 
by  boiling  the  bark  or  branches  in  water.  Two  forts  of  liquid 
ftorax  are  diftinguifhed  by  authors  :  one,  the  purer  part 
©f  the  refinous  matter  that  rifes  to  the  furface  in  boiling,  fe- 
paiated  by  a  ftrainer,  of  the  confidence  of  honey ,  tenacious 
like  turpentine,  of  a  reddifli  or  afh  brown  colour,  moderately 
tranfpareut,  of  an  acrid  unctuous  tafte,  and  a  fragrant  fmell, 
faintly  refembling  that  of  the  folid  ftorax,  but  fcjmewhat 
tlifagreeable  :  the  other,  the  more  impure  part,  which  re¬ 
mains  on  the  ftrainer,  is  not  tranfparent,  in  fmell  and  tafte  is 
much  weaker,  and  contains  a  con fiderable  proportion  of  the 
fubllance  of  the  bark.  What  is  moft  commonly  met  with 
under  this  name  in  the  fhops  is  of  a  weak  fmell  and  a  grey 
colour,  and  is  fuppofed  to  be  an  artificial  compofition. 

Liquid  ilprax  has  been  employed  chiefly  in  external  ap¬ 
plications.  Among  us,  it  is  at  prefent  almoft  wholly  in 
difufe. 

STYX  (fab.  hift.),  a  celebrated  river  of  hell,  round  which 
it  flows  nine  times.  The  gods  held  the  waters  of  the  Styx  in 
fuck  veneration,  that  to  fwear  by  them  was  reckoned  an  oath 
altogether  inviolable.  If  any  of  the  gods  had  perjured 
tliemklves,  J  upiter  obliged  them  to  drink  the  waters  of  the 
Styx,  which  lulled  them  for  one  whole  year  into  a  fenfekfs 
ilupidity,  for  the  nine  following  years  they  were  deprived  of 
the  ambrofia  and  the  nectar  of  the  gods,  and  after  the  ex¬ 
piration  of  the  years  of  their  punifhment,  they  were  reftored  to 
the  affembly  ot  the  deities,  and  to  all  their  original  privileges. 
It  is  faid  that  this  veneration  was  fhown  to  the  Styx,  be- 
caufe  it  received  its  name  from  the  nymph  Styx,  who  with 
her  three  daughters  affifted  Jupiter  in  his  war  again  ft  the 
Titans. 

Styx  was  a  river  which  it  was  neceflary  for  departed 
(hades  to  pafs  before  they  could  enter  the  infernal  regions ; 
and  it  was  the  office  of  Charon  to  ferry  them  over  in  a  boat 
which  was  kept  for  that  purpofe.  The  ghofts  o!  tliofe  who 
had  not  been  honoured  with  the  rites  of  fepulture  were 
obliged  to  wander  an  hundred  years  before  Charon  could 
admit  them  into  his  boat  to  convey  them  before  the  judges 
of  Hade3.  What  could  have  given  rife  to  this  fable  of 
Charon  and  his  boat,  it  is  not  very  material  to  inquire. 
Mythological  writers  have  faid,  that  the  Greeks  learned  it 
from  the  Egyptians,  which  is  indeed  probable  enough  ; 
that  the  Egyptians  framed  both  this,  and  fome  other  fables 
relating  to  the  dead,,  from  certain  cuftoms  peculiar  to  their 
countiy  ;  that  in  particular  there  was,  not  far  from  Mem¬ 
phis,  a  famous  burying- place,  to  which  the  dead  bodies 
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were  conveyed  in  a  boat  acrofs  the  lake  Acherufia  5  and 
that  Charon  was  a  boatman  who  had  long  officiated  in  that  ,  II  . 
fervice.  The  learned  Dr  Blackwell  fays,  in  his  life  of 
mer,  that,  in  the  old  Egyptian  language,  Cbaronl  figuihed 
“  ferryman.” 

SUABIA,  a  circle  of  Germany,  bounded  on  the  north 
by  the  circle  of  Franconia  and  that  of  the  Lower  Rhine  ;  on 
the  weft  by  the  circle  of  th^. Lower  Rhine  and  Alface  ;  on 
the  fouth  by  Switzerland  ;  and  on  the  eaft  by  the  circle  of 
Bavaria,  Of  all  the  circles  of  the  empire,  Suabia  is.  the 
mofl  divided  ;  it  contains  four  ecclefiaftic  and  thirteen  lay 
principalities,  nineteen  independent  prelacies  and  abbeys, 
twenty-fix  earldoms  and  lordships,  and  thirty-one  free  cities. 

The  prime  directors  of  the  circle,  as  they  are  termed,  are 
the  bifhop  of  Conftance  and  the  duke  of  Wirtemberg.  The 
duke  lias  the  foie  direction  of  all  that  relates  to  war. 

The  mixture  of  the  various  forms  of  government  and  re¬ 
ligious  fe<ts ;  the  oppreffion  exercifed  by  the  great  on  the 
poor  ;  the  game  conftantly  played  by  the  emperor,  who 
poftefies  many  pieces  of  detached  country  in  Suabia,  which 
depend  not  on  the  circle,  and  can,  in  confeqnence  of  his  pri¬ 
vileges  as  archduke  of  Auftria,  extend  his  poffiffions  in  it 
by  various  ways;  are  circumftances  (fays  baron  Riefbeck)^™* 
which  give  the  cultivation  of  the  country,  and  the  chara&er^v^ 
of  the  inhabitants,  a  moft  extraordinary  call.  In  feverai  o  f through 
the  poft  towns  where  you  flop,  you  lee  the  higheft  degree  Germany^ 
of  cultivation  in  the  midll  of  the  moft  lavage  wildnefs  ;  a70**1, 
great  degree  of  knowledge  and  polifh  of  manners,  mixed 
with  the  grofteft  ignorance  and  fuperftition  ;  traces  of  liber¬ 
ty,  under  the  deepeft  oppreffion  ;  national  pride,  together 
with  the  contempt  and  neglect  of  the  native  country  ;  in 
fhort,  all  the  focial  qualities  ill  finking  contrail  and  oppofu 
tion  to  each  other.  Thofe  parts  of  Suabia  which  belong 
to  the  great  potentates,  fuch  as  Wirtemberg,  Auftria,  and 
Baden,  are  certainly  the  moft  improved  The  whole  of 
Suabia  may  comprehend  about  nine  hundred  German  fquare 
miles,  and  two  millions  of  people.  More  than  half  of  thefe 
are  fubjects  of  the  three  above  mentioned  princes,  though 
they  are  not  proorietors  of  near  one  half  of  the  lands. 

SUARES  (Francis),  a  Jefuit,  was  born  in  Granada  on 
the  5th  of  January  1548.  He  was  a  profefibr  of  theology 
at  Alcala,  Salamanca,  Rome,  and  Coimbra  in  Portugal. 

He  died  at  Liihon  in  1617  with  the  greateft  refignation; 

“  I  never  thought  (faid  he)  that  it  was  fo  eafy  to  die.” 

His  memory  was  aftonifiiing,  he  could  repeat  the  whole  of 
his  voluminous  works  by  heait.  His  writings  fill  23  folio 
volumes,  and  are  moftly  on  theological  and  moral  fubjects. 

His  Tieatife  of  Laws  lias  been  reprinted  in  this  country. 

His  Defence  of  the  Catholic  Faith  againft  the  Errors  of 
England  was  written  at  the  requefl  of  pope  Paul  V.  This 
book  was  publicly  burnt  at  London  by  order  of  James  I. 

When  Suares  heard  it,  he  is  faid  to  have  exclaimed,  “  O 
that  I  too  could  feal  with  my  blood  the  truths  which  I  have 
defended  with  my  pen  !” 

SUB  AH,  the  general  name  of  the  viceroy  fhips,  or  great¬ 
er  governments,  into  which  the  Mogul  empire  was  divided, 
confilling  of/everal  provinces.  The  jnrifdiction  of  a  fubah- 
dar,  the  fame  as  fubahfhip,  fubaedaree,  or  nizamut. 

SUBAHDAR,  the  viceroy,  lord-lieutenant,  or  governor, 
holding  a  fubah  ;  the  fame  as  nabob  or  nazim.  Alfo  the 
black  commander  of  a  company  of  Seapoys. 

SUBALTERN,  a  fubordinate  officer,  or  one  who  dif- 
charges  his  poft  under  the  command  and  fubject  to  the  di¬ 
rection  of  another;  fuch  are  lieutenants,  fub-lieutenants, 
cornets,  and  enfigns,  who  ferve  under  the  captain. 

SUBCLAVIAN,  in  anatomy,  is  applied  to  any  thing 
under  the  arm-pit  or  Ihoulder,  whether  artery,  nerve,  vein, 
or  mufcle. 
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BUB-DE  ACON,  an  inferior  miniftcr,  who  anciently  at¬ 
tended  at  the  altar,  prepared  the  facred  veffels,  delivered 
them  to  the  deacons  in  time  of  divine  fervice,  attended  the 
doors  of  the  church  during  communion-fervice,  went  on  the 
the  bifhop’s  embafiies  with  his  letters  or  meflages  to  foreign 
churches,  and  was  invefted  with  the  firft  of  the  holy  orders. 
They  were  fo  fubordinate  to  the  fuperior  rulers  of  the  church, 
that,  by  a  canon  of  the  council  of  Laodicea,  they  were  for¬ 
bidden  to  fit  in  the  prefence  of  a  deacon  without  his  leave. 
According  to  the  canons,  a  perfon  muft  be  twenty  two 
years  of  age  to  be  promoted  to  the  order  of  fubdeacon.  See 
Deacon. 


SUBDOMINANT,  in  mufic,  a  name  given  by  M. 

'•*  Rameau  to  the  fourth  note  of  the  tone,  which  of  confe- 
quence  is  the  fame  interval  from  the  tonic  when  defcending 
as  the  dominant  in  riling.  This  denomination  arifes  from 
the  affinity  which  this  author  finds  by  inverfion  between 
the  minor  mode  of  the  fubdominant  and  the  major  mode  of 
the  tonic. 

SUBDUPLE  ratio,  is  when  any  number  or  quantity 
is  contained  in  another  twice.  Thus  3  is  faid  to  be  fubdu- 
ple  of  6,  as  6  is  duple  of  3.  See  Ratio. 

SUBDUPLICATE  ratio  of  any  two  quantities,  is 
the  ratio  of  their  fquare  roots. 

SUBER,  the  cork-tree,  in  botany.  See'QuERCus. 

SUBJECT,  a  perfon  under  the  rule  and  dominion  of  a 
Sovereign  prince  or  Hate. 

Subject  is  alfo  ufed  for  the  matter  of  an  art  or  fcience, 
©r  that  which  it  confiders,  or  whereon  it  is  employed  :  thus 
the  human  body  is  the  fubjedl  of  medicine. 

SUBINFEUDATION,  was  where  the  inferior  lords, 
in  imitation  or  their  fuperiors,  began  to  carve  out  and  grant 
to  others  minuter  eftates  than  their  own,  to  be  held  of  them- 
felves  ;  and  were  fo  proceeding  downwards  in  infinitum ,  till 
the  fuperior  lords  obierved,  that  by  this  method  of  fubin- 
feudation  they  loft  all  their  feodal  profits,  of  wardfhips, 
marriages,  and  efcheats,  which  fell  into  the  hands  of  theie 
mefne  or  middle  lords,  who  were  the  immediate  fuperiors  of 
JMttckptou's  t^ie  terre-tenant,  or  him  who  occupied  the  land.  This  oc- 
Ccmmen-  calioned  the  ftat.  of  Weft m.  3.  or  quia  emptores ,  18  Edw.  I. 
vol.il.  to  be  made  ;  which  dix-e&s,  that,  upon  all  fales  or  feoffments 
of  lands,  the  feoffee  fhall  hold  the  fame,  not  of  his  immediate 
feoffer,  but  of  the  chief  lord  of  the  fee  of  whom  fuch  feof- 
fer  himfelf  held  it.  And  from  hence  it  is  held,  that  all 
manors  exifting  at  this  day  muft  have  exifted  by  immemorial 
prefcription  ;  or  at  leaft  ever  lince  the  18  Edw.  I.  when  the 
ftatute  of  quia  emptores  was  made. 

SUBITO,  in  the  Italian  mufic,  is  ufed  to  fignify  that  a 
thing  is  to  be  performed  quickly  and  haftily  :  thus  we  meet 
with  volti  fubito ,  turn  over  the  Leaf  quickly. 

SUBJUNCTIVE,  in  grammar.  See  Grammar. 

SUBLIMATE,  a  chemical  preparation,  confifting  of 
quickfilver  united  with,  the  marine  acid.  See  Chemistry- 
Jndex, 

SUBLIMATION,  in.  clwniftry,  the  cendenfing  and 
colle&ing,  in  a  folid'form,  by  means  of  veffels  aptly  conftru£b 
ed,  the  fumes  of  bodies  raifed  from  them  by  the  application 
of  a  proper  heau  See  Chemistry,  np  581. 

SUBLIME,  or  Subuim  ity.  See  the  article  Grandeur 
and  Sublimity 

SUBLINGUAL  artery.  See  Anatomy. 

Sublingual  Glands ,  in  anatomy,  two  glands  under  the 
tongue,  placed  one  on  each*  fide  thereof. 

SUBMULTIPLE,  in  geometry,  &o.  A  fubmultiple 
number,  or>  quantity,  is  that  which  is  contained  a  certain 
number  of  times  in  another,  and  which,  therefore,  repeated 
a  certain  number  of  times^  becomes-  exa&ly  equal  thereto# 


Thus  3  is  a  fubmultiple  of  21.  In  which  fenfe  a  fubmultl-  SuW  | 
pie  coincides  with  an  aliquot  part. 

Submultiple  Ratio>  is  that  between  the  quantity  con- 
tained  and  the  quantity  containing.  Thus  the  ratio  of  3  tH  . 
to  21  is  fubmultiple.  In  both  cafes  fubmultiple  is  the  re-'— 
verfe  of  multiple  :  2T,  e,  gr.  being  a  multiple  of  3,  and  the 
ratio  of  21  to  3  a  multiple  ratio. 

SUBORDiNARIES.  See  Heraldry,  Chap.  III. 


Se&.  II.  page  454. 

SUBORDINATION,  a  relative  term,  exprefling  a n 
inferiority  betwixt  one  perfon  and  another. 

SUBORNATION,  in  law,  a  fecret,  underhand,  pre¬ 
paring,  inftru&ing,  orbringing  in  a  falfe  witnefs  *,  and  trom 
hence  fubornaiion  of  perjury  is  the  preparing  or  corrupt  allu¬ 
ring  to  perjury.  The  punifiimeut  for  this  crime  was  formerly 
death,  then  banifliment  or  cutting  out  the  tongue,  afterwards 
forfeiture  of  goods ;  and  it  Is  now  a  fine  and  imprifonment, 
and  never  more  to  be  received  as  evidence.  The  ftatute  2  Geo* 

II.  c.  23.  fuperadded  a  power  for  the  court  to  order  the  of¬ 
fender  to  be  fent  to  the  houfe  of  corre&ion  for  a  term  not 
exceeding  feven  years,  or  be  tranfported  for  the  fame  period. 

SUBPCENA,  in  law,  a  writ  wheieby  common  perfons 
are  called  into  chancery,  in  fuch  cafes  where  the  common 
law  hath  provided  no  ordinary  remedy  ;  and  the  name  of  it 
proceeds  from  the  words  therein,  which  charge  the  party 
called  to  appear  at  the  day  and  place  affianed,yi/3  pana  cen - 
turn  librarum ,  &c.  The  fubpoena  is  the  leading  procefs  in 
the  courts  of  equity  ;  and  by  ftatute,  when  a  bill  is  filed 
againft  any  perfon,  procefs  of  fubpoena  fhall  be  taken  out  to 
oblige  the  defendant  to  appear  and  anfwer  the  bill,  &c. 

Subpoena  ad  teflificandum ,  a  writ  or  procefs  to  bring  in 
witnefles  to  give  their  teftimony.  If  a  witnefs  011  being 
ferved  with  this  procefs  does  not  appear,  the  court  will  'I 
iffue  an  attachment  againft  him  ;  or  a  party,  plaintiff  or  1 
defendant,  injured  by  his  non-attendance,  may  maintain  an 
action  againft  the  witnefs.  See  Blachjh  Com .  Vol.  III.p.  369. 

Subpoena  in  Equity ,  a  procefs  in  equity,  calling  on  a 
defendant  to  appear  and  anfwer  to  the  complainant's  bill.  See 
ftatute  5th  Geo.  II.  c.  25.  which  cnacls,  that  where  the 
party  cannot  be  found  to  be  ferved  with  a  fubpoena,  and 
abfeonds  (as  believed)  to  avoid  being  ferved,  a  day  fhall 
be  appointed  him  to  appear  to  the  hill  of  the  plaintiff ; 
which  is  to  be  inferted  in  the  London  Gazette,  read  in 
the  par ifh-  church  where  the  defendant  laft  lived,  and  fixed 
up  at  the  Royal  Exchange  :  and  if  the  defendant  doth 
not  appear  upon  that  day,  the  bill  lh all  be  taken  pro  confejjo 

SUBREPTI  TIOUS,  a  term  applied  to  a  letter,  licence*  jj 
patent,  or  other  adt,  fraudulently  obtained  of  a  fuperior,  by  ‘ 
concealing  feme  truth  which,  had  it  been  known,  would 
have  prevented  theconcefiion  or  grant. 

SUBROGATION,  or  Surrogation,  in  the  Civil 
Law,  the  a£I  of  fubftituting  a  perfon  in  the  place,  and  in- 
titling  him  to  the  rights,  of  another.  In  its  general  fenfe,  fub* 
rogation  implies  a  fucceflion  of  any  kind,  whether  of  a  per**- 
fon  to  a  perfon,  or  of  a  perfon  to  a  thing. 

There  are  two  kinds  of  fubrogation:  the  one  convention* 
a /,  the  other  legal.  Conventional  fubrogation  is  a  contra& 
whereby  a  creditor  transfers  his  debt,  with  all  appurtenances 
thereof,  to.  the  profit  of  a  third  perfon.  Legal  fubroga¬ 
tion  is  that  which  the  law  makes  in  favour  of  a  perfon 


who  difcharges*  an  antecedent  creditor;  in  which  cafe  there 
is  a  legal  tranflation  of  all  rights -of  the  ancient  creditor  to 
the  perfon  of  the  new.  one. 

SUBSCRIPTION,  in  general,'  fignifies  the  fignature  j 
put  at  the  bottom  of  a  letter,  writing,  or  inftrument. 

In  commerce,  it  is  ufed  for  the  {hare  or  intereft  which 
particular  perfon&  take  in  a  public  Rock  or  a  trading  com* 
a  pany. 


Subscription  to  articles  ot  iaith  is  required 
gy  of  every  eftablilhed  church,  and  of  fome  churches  not 
eftablifhed.  Whether  fuch  fubfcription  ferves  any  good 
purpofe,  in  a  religious  or  theological  view,  is  a  very  doubt¬ 
ful  queftion.  It  may  be  neceflary  in  an  eftablifhment,  as  a 
tefl  of  loyalty  to  the  prince,  and  of  attachment  to  the  con- 
ftitution,  civil  and  ecclefiaftical,  but  it  cannot  produce  uni¬ 
formity  of  opinion.  As  all  language  is  more  or  lefs  ambi¬ 
guous,  it  becomes  difficult,  if  not  impoffible,  to  determine 
in  what  fenfe  the  words  of  long  eftablifhed  creeds  are  to  be 
interpreted  ;  and  we  believe  that  the  clergy  of  the  churches 
©f  England  and  Scotland  feldom  confider  themfelves  as  fet¬ 
tered  by  the  Thirty-nine  Articles,  or  the  Confeflion  of 
Faith,  when  compoiing  inftru&ions  either  for  their  refpec- 
tive  parifhes  or  for  the  public  at  large.  See  Indepen¬ 
dents. 

Subscription,  in  the  commerce  of  books,  fignifies  an 
engagement  to  take  a  certain  number  of  copies  of  a  book 
intended  to  be  printed,  and  a  reciprocal  obligation  of  the 
bookfeller  or  publifher  to  deliver  the  faid  copies,  on  certain 
terms. — Tliefe  fubferiptions,  which  had  their  rife  in  Eng* 
land  about  the  middle  of  the  laft  century,  were  lately  very 
frequent  in  France  and  Holland,  and  are  now  very  common 
among  ourfelves. 

SUBSEQUENT,  fomething  that  comes  after  another, 
particularly  with  regard  to  the  order  of  time. 

SUBSIDY,  in  law,  iignifies  an  aid  or  tax  granted  to 
the  king  by  parliament,  for  the  neceflary  occafions  of  the 
kingdom ;  and  is  to  be  levied  on  every  fubjeft  of  ability,  ac¬ 
cording  to  the  rate  or  value  of  his  lands  or  goods  :  but  this 
word,  in  fame  of  our  ftatutes,  is  confounded  with  that  of 
cufto/ns.  See  Tax. 

SUBSTANCE,  the  fubjeft  to  which  we  fuppofe  quali¬ 
ties  belong.  Thus  gold  is  the  fubftance  to  which  the  qua¬ 
lities  of  ductility,  yeilownefs,  denfity,  Sec.  belong.  See  Me¬ 
taphysics,  nc  145. 

SUBSTANTIAL,  in  the  fcho'ols,  fomething  belonging 
to  the  nature  of  fubftance. 

SUBSTAN  I IVE,  in  grammar.  See  Grammar. 
SUBSTISTUTE,  a  perfon  who  officiates  for  another 
in  his  ab fence. 

SUBSTITUTION,  in  the  civil  law,  a  difpofltion  of  a 
teftament,  whereby  the  teftator  fubftitutes  one  heir  for  ano 
ther,  who  has  only  the  ufufruit,  and  not  the  property,  of 
the  thing  left  him. 

SUBSTRACTION,  or  Subtraction,  in  arithmetic, 
the  fecond  rule,  or  rather  operation,  in  arithmetic,  whereby 
we  dedu&  a  lefs  number  from  a  greater,  to  learn  their  pre- 
cife  difference.  See  Arithmetic  and  Algebra. 

SUBTANGENT  of  a  Curve,  the  line  that  determines 
the  interfedlion  of  a  tangent  with  the  axis ;  or  that  de¬ 
termines  the  point  wherein  the  tangent  cuts  the  axis  pro¬ 
longed. 

SUBTENSE,  formed  from  fub  u  under,”  and  tendo 
*c  I  ftretch,”  in  geometry,  a  right  line  which  is  oppofite  to 
an  angle,  and  drawn  between  the  two  extremities  of  the  arch 
which  meafures  that  angle-  ^ 

SUBTERRANEOUS,  whatever  is  under  ground  :  thus 
fiaturalifts  fpeak  of  fubterraneous  fires,  fubterraneous  damps, 
&c. 

Suf t frraneous  Cavern.  See  Quarries. 

SUBTILE,  in  phyfics,  an  appellation  given  to  what¬ 
ever  is  extremely  fmall,  fine,  and  delicate  ;  fuch  as  the 
animal-fpirits,  the  effluvia  of  otdorous  bodies,  See.  are  fup- 
pofed  to  be. 

SUBULARIA,  Rough-leaved  Alysson,  ox  Awl* 


is  entire  and  ovate  ;  the  valves  are  ovate,  concave,  and  con¬ 
trary  to  the  partitions.  The  ftyle  is  fhorter  than  the  lili- 
cula.  There  is  only  one  fpecies,  the  aquat'eca ,  which  is  a 
native  of  Britain.  It  is  about  an  inch  high.  i  he  leaves 
are  awl-fhaped,  and  grow  in  clufters  round  the  root.  "I  he 
ftalk  is  naked,  and  produces  four  or  five  fmall  white  flowers 
growing  alternately  on  fhort  footftalks.  It  flowers  under 
water,  whereas  mod  aquatic  plants  emerge  above  water  at 
the  time  of  flowering.  The  Author  of  Nature  has,  how¬ 
ever,  carefully  prevented  the  tender  flower  from  receiving 
any  injury  from  the  water,  by  making  the  petals  clofe,  and 
form  themfelves  into  a  kind  of  arch.  This  plant  grows  oil 
the  borders  of  the  Highland  lakes,  in  Loch  Tay,  in  Scot¬ 
land,  alfo  in  Wales  and  Ireland. 

SUBULATED,  fomething  fhaped  like  an  awl. 
SUCCEDANEUM,  in  pharmacy,  denotes  a  drug  fub- 
ftituted  in  the  place  of  another. 

SUCCESSION,  in  metaphyfics,  the  idea  which  we  get 
by  reflecting  on  the  ideas  that  follow  one  another  in  our 
mind  ;  and  from  the  fucceffion  of  ideas  we  get  the  idea  of 
time.  See  Metaphysics,  n°  93.  and  209. 

Succession,  in  law.  See  Descent. 

Succession  to  the  Crown.  See  Hereditary  Right.-~~ 
From  the  days  of  Egbert,  the  firft  foie  monarch  of  Eng¬ 
land,  even  to  the  prefent,  the  four  cardinal  maxims  mention¬ 
ed  in  that  article  have  ever  been  held  conftitutional  canons 
of  fucceffion.  It  is  true,  as  Sir  William  Blackftone  obferves, 
this  fucceffion,  through  fraud  or  force,  or  fometimes  through 
neceffity,  when  in  hoftile  times  the  crown  defeended  on  a 
minor  or  the  tike,  has  been  very  frequently  fufpended  ;  but 
has  generally  at  laft  returned  back  into  the  old  hereditary 
channel,  though  fometimes  a  very  confiderable  period  has 
intervened.  And  even  in  thofe  inftances  where  this  fuc- 
ccfiion  has  been  violated,  the  crown  has  ever  been  looked 
upon  as  hereditary  in  the  wearer  of  it.  Of  which  the  ufur- 
pers  themfelves  were  fo  fenfible,  that  they  for  the  mod 
part  endeavoured  to  vamp  up  fome  feeble  fhow  of  a  title  by 
defeent,  in  order  to  amufe  the  people,  while  they  gained  the 
pofleffion  of  the  kingdom.  And,  when  pofieffion  was  once 
gained,  they  confidered  it  as  the  purchafe  or  acquifition  of 
a  new  eftate  of  inheritance,  and  tranfmitted,  or  endeavoured 
to  tranfmit  it,  to  their  own  pofterity  by  a  kind  of  heredita¬ 
ry  right  of  ufurpation.  (See  Black.  Com.  v.  i.  197 — 217*) 
From  the  hiftorical  view  there  given,  it  appears,  that  the 
title  to  the  crown  is  ajt  prefent  hereditary,  though  not  quite 
fo  abl'olutely  hereditary  as  formerly  :  and  the  common 
flock,  or  anceftor,  from  whom  the  defeent  muft  be  derived, 
is  alfo  different  Formerly,  the  common  flock  was  King  Eg¬ 
bert  ;  then  William  the  Conqueror;  afterwards,  in  James  I/s 
time,  the  two  common  flocks  united ;  and  fo  continued  till 
the  vacancy  of  the  throne  in  1688:  now  it  is  the  Prin« 
cefs  Sophia,  in  whom  the  inheritance  was  veiled  by  the  new 
king  and  parliament.  Formerly,  the  defeent  was  abfolute, 
and  the  crown  went  to  the  next  heir  without  any  reftric- 
tion  :  but  now,  upon  the  new  fettlement,  the  inheritance 
is  conditional;  being  limited  to  fuch  heirs  only,  of  the 
body  of  the  Princefs  Sophia,  as  are  Proteftant  members 
of  the  church  of  England,  and  arc  married  to  none  but 
Proteftants. 

And  in  this  due  medium  confifts  the  true  conftitutional 
notion  of  the  right  of  fucceffion  to  the  imperial  crown  of 
thefe  kingdoms.  The  extremes  between  which  it  fleers 
are  each  of  them  equally  deftru&ive  of  thofe  ends  for  which 
Societies  were  formed  and  arc  kept  on  foot.  Where  the  ma- 
giftrate,  upon  every  fucceffion,  is  ele&ed  by  the  people,  and 
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way  by  the  exprefs  provifion  of  the  laws  be  clepofed  (if  not 
punilhed)  byhis  fubje£ls,  this  may  found  like  the  perfection 
of  liberty,  and  look  well  enough  when  delineated  on  paper ; 
but  in  prafHce  will  be  ever  productive  of  tumult,  conten¬ 
tion,  and  anarchy.  And,  on  the  other  hand,  divine  inde- 
feafible  hereditary  right,  when  coupled  with  the  do&rine  of 
unlimited  paflive  obedience,  is  furely  of  all  conftitutions  the 
mofl  thoroughly  llavilh  and  dreadful.  But  when  fuch  an 
hereditary  right  as  our  laws  have  created  and  veiled  in  the 
royal  flock,  is  clofely  interwoven  with  thofe  liberties  which 
are  equally  the  inheritance  of  the  fuhjcCl ;  this  union  will 
form  a  conftiturion,  in  theory  the  molt  beautiful  of  any,  in 
practice  the  moil  approved,  and,  we  trull,  in  duration  the 
jnoft  permanent. 

In  I  ranee  the  fuccelfion  to  the  monarchy  was  limited  to 
heirs  male  (lee  Salic)  ;  but  in  Navarre  the  crown  was  in¬ 
herited  by  the  heir  of  line,  whether  male  or  female.  The 
cale  hands  thus;  Philip  the  Fourth,  king  of  France,  fur- 
named  the  Fair,  in  the  year  t  285  efpoufed  Jane  queen  of 
Navarre  in  her  own  right ;  and  as  king  confort  of  this  latter 
kingdom  added  the  title  of  Navarre  to  his  former  one  of 
France.  Louis  X.  fob  and  heir  of  Philip  and  Jane  (furnamed 
Huhn ,  or  the  Botjlerous ),  fucceeded  to  both  crowns.  By 
Margaret  his  Hill  wife,  who  had  been  crowned  queen  of 
Navarre,  he  left  one  daughter  Joan  or  Jane.  His  fecond 
wile  dementia  was  pregnant  at  the  time  of  his  deceafe,  and 
was  delivered  of  a  pollhumous  fon,  whom  moil  of  the 
French  annelids  recognize  as  John  I.  of  France,  though  he 
lived  no  longer  than  three  weeks.  On  his  death  the  king¬ 
dom  of  France  palled  to  Philip  V.  (lurnamed  the  Long), 
and  that  of  Navarre  (to  which  the  Salic  law  could  by  110 
conftruction  extend)  to  Joanna  the  only  child  and  heir  of 
Louis  and  Margaret.  From  Joanna,  in  lineal  fucceflion, 
the  kingdom  of  Navarre  paded  to  Jane  d'Albret,  mother  of 
Henry  IV.  of  France,  and  wife  of  Anthony  of  Vendolme, 
who  as  king  confort  wore  the  crown  of  Navarre.  On  the 
accefiion  of  Henry  to  the  kingdom  of  France,  the  two  mo¬ 
narchies  were  united,  and  the  four  fucceeding  princes  af- 
fnmed  the  joint  titles.  But  if  ever  the  monarchy  be  re- 
dored  in  France,  Mary,  princefs  royal  and  daughter  of 
Louis  XVI.  will  have  the  fame  right  to  the  throne  of  Na¬ 
varre  that  her  uncle  has  to  the  throne  of  France  ;  for  {he 
is  the  undoubted  heir  of  line  of  the  great  and  illuftrious  Hen¬ 
ry  IV. 

SUCCINIC  Acid,  an  acid  extra&ed  from  amber  by  fu- 
blimation  in  a  gentle  heat,  and  riles  in  a  concrete  form  into 
the  neck  of  the  fubliming  vefTel.  The  operation  mult  not 
be  pudned  too  far,  or  by  too  ftrong  a  fire,  otherwife  the 
Zavoifttrs  oil  of  the  amber  riles  along  with  the  acid.  The  fait  is  dri - 
Elements  of  cj  Up0n  blotting  paper,  and  purified  by  repeated  folution 

Cb^.fry.  anj  ctyftallization. 

The  acid  is  folublc  in  24  times  its  weight  of  cold  water, 
and  in  a  much  fmaller  quantity  of  hot  water.  It  podelfes 
the  qualities  of  an  acid  in  a  very  fmall  degree,  and  only  af- 
fedls  the  blue  vegetable  colours  very  lightly.  The  affinities 
of  this  acid  with  the  falifiable  bafes  were  determined  by  Mr 
de  Morveau,  who  is  the  firft  chemid  that  has  endeavoured 
to  afeertain  them. 

SUCC1NUM,  Amber,  in  mineralogy,  a  fpecies  of  bitu¬ 
men  clalTed  under  the  inflammable  fubtlances.  Asa  full  ac¬ 
count  of  this  mineral  was  given  under  the  word  Amber, 
nothing  remains  but  to  mention  a  few  things  which  recent 
experiments  enable  us  to  add.  According  to  Dr  Kirwan,  100 
grains  of  amber  afford  about  72  of  petroleum,  4.5  of  fucci- 
jiic  acid,  and  a  relidue  of  fixed  matter  and  water.  Mr 
Scheele  fays,  that,  when  dillilled,  it  yields  an  aqueous  acid 
refembling  vinegar  in  its  qualities.  This  would  induce  us 
to  believe  it  to  be  of  vegetable  origin.  But  its  origin  is  a 
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point  not  yet  afeertained.  Its  fpecific  gravity  is  from  T,o 65 
to  f,ioo,  and  melts  at  550 '  of  Fahrenheit.  Wallerius  af¬ 
firms,  that  mirrors,  prifms,  See.  may  be  made  of  amber. 

SUCCORY,  in  botany.  See  Cichorium. 

SUCCOTH  (anc.  geog.),  a  town  which  lay  between 
the  brook  Jabbok  and  the  river  Jordon,  where  Jacob  fixed 
his  tents.  There  was  another  Succoth  where  the  lfratlites 
firft  encamped  after  their  departure  from  Ramefes  towards 
the  Red  Sea.  Succoth  fignifies  tents. 

SUCCUBUS,  a  term  ufed  by  fome  writers  for  a  daemon 
who  alTumes  the  fhape  of  a  woman,  and  as  fuch  lies  with  a 
man  ;  in  which  fenfe  it  ftands  oppofed  to  incubus ,  which  was 
a  daemon  in  form  of  a  man,  that  lies  with  a  woman.  But 
the  truth  is,  the  fnccubus  is  only  a  fpecies  of  the  night¬ 
mare.  See  Medicine,  n°  329 

SUCCULA,  in  mechanics,  an  axis  or  cylinder,  with 
{laves  in  it  to  move  it  round  ;  but  without  any  tympanum 
or  peritrochium. 

SUCCULENT  Plants,  among  botanifts,  fuch  whofe 
leaves  are  thick  and  full  of  juice. 

SUCKER,  in  ichthyology.  See  Cyclopterus. 

SUCKERS,  in  gardening,  the  fame  with  Offsets. 

SUCKING-fish.  See  Echeneis. 

SUCKLING  (Sir  John),  an  Englifh  poet  and  dramatic 
writer,  was  the  foil  of  Sir  John  Suckling,  comptroller  of 
the  houfehold  to  king  Charles  I,  and  born  at  Witham  in 
Efiex  in  1613.  He  difcovered  an  uncommon  propenfity 
to  the  acquiring  of  languages,  infomuch  that  he  is  reported 
to  have  fpoken  Latin  at  five  years  of  age,  and  to  have  written 
it  at  nine.  When  he  was  grown  up,  he  travelled  ;  but 
feercs  to  have  affefled  nothing  more  than  the  chara&er  of 
a  courtier  and  fine  gentleman  ;  which  he  fo  far  attained, 
that  he  was  allowed  to  have  the  peculiar  happinefs  of  ma¬ 
king  every  tiling  he  did  become  him.  I11  his  travels  he 
made  a  campaign  under  the  great  Guftavus  Adolphus  ;  and 
his  loyalty,  if  not  his  valour,  appeared  in  the  beginning  of 
our  civil  wars  ;  for,  after  his  return  to  England,  he  railed  a 
troop  of  liorfe  for  the  king's  fervice  entirely  at  his  own 
charge  ;  and  mounted  them  fo  completely  and  richly,  that 
they  are  faid  to  have  coft  him  12,000  1.  This  troop,  with 
Sir  John  at  its  head*  behaved  fo  ill  in  the  engagement  with 
the  Scots,  upon  the  Englilli  borders,  in  1^39,  as  to  occa- 
fion  the  famous  lampoon  compofed  by  Sir  John  Mennis  ; 
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Sir  John  he  got  him  an  ambling  nag,”  &c. 


This  ballad, 

which  was  fet  to  a  bride  tune,  was  much  lung  by  the  par¬ 
liamentarians,  and  continues  to  be  fung  to  this  day.  This 
dilaftrous  expedition,  and  the  ridicule  that  attended  it,  was 
fuppofed  to  have  haftened  his  death  ;  being  feized  by  a  fe¬ 
ver,  of  which  he  died,  at  28  years  of  age.  He  was  a 
fp rightly  wit,  and  an  eafy  verfifier,  but  no  great  poet.  His 
works,  confifting  of  a  few  poems,  letters,  and  plays,  have 
neverthelefs  gone  through  feveral  editions. 

SUCTION,  the  a&  of  fucking  or  drawing  up  a  fluid,  as 
air,  water,  milk,  or  the  like,  by  means  of  the  mouth  and 
lungs  ;  or,  in  a  fimilar  manner,  by  artificial  means.  See 
Pneumatics  and  Hydrostatics. 

SUDATORY,  a  name  given  by  the  ancient  Romans 
to  their  hot  or  fweating  rooms  ;  fometimes  alfo  called  La - 
conic  a . 

SUDEROE.  See  Ferro- IJlands. 

SUDORIFIC,  an  appellation  given  to  any  medicine  that 
caufes  or  prombtes  fweat. 

SUESSIONES,  a  branch  of  the  Remi,  a  people  of 
Gallia  Belgica  (Pliny);  called  fometimes  Suefones ,  in  the 
lower  age  SueJJi ;  fituated  between  the  Remi  to  the  eaft,  the 
Nervii  to  the  north,  the  Veromandui  to  the  weft,  and  the 
Meldae  to  the  fouth,  in  the  trad.  now  called  le  Soiffonois 
SueJfioncs}  SueJfoneS)  and  SueJJbna}  the  name  of  their  city  in 
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the  lower  age  {.thought  to  have  been  formerly  called  Novio-  fels  which  M.  Volney  tells  us  he  has  fees  there,  to  the 
dunum  (Cselar),  is  now  called  Sotffons.  number  of  28  at  a  time,  might  be  attacked  without  oppo- 

SUET,  Sevum,  or  Sebum ,  in  anatomy,  the  folid  fat  found 
’  ,*n  feveral  animals,  as  fheep  oxen,  &c.  but  not  in  the  human 
fpecies.  See  the  article  Fat. — It  is  of  the  fevum  that  tal¬ 
low  is  made.  .  , 

SUETONIUS  tranquillus  (Cams),  a  famous  Latin 
hiilorian,  was  born  at  Rome,  and  became  fecretary  to  the 
emperor  Adrian,  about  the  1 1 8th  year  of  the  Chriftian  era; 
but  that  poll  was  taken  from  him  three  years  after,  when 
feveral  perfons  fell  under  that  prince’s  difpleafure  for  not 
Showing  the  emprefs  Sabina  all  the  refped  fhe  dcferved. 

During  his  difgracc  he  compofed  many  works,  which  are 
loll.  fhofe  now  extant  are  his  Hillory  of  the  XII  firft 
Emperors,  and  a  part  of  his  Treatife  of  the  llluftrious 
Grammarians  and  Rhetoricians.  Pliny  the  Younger  was 
his  intimate  friend,  and  perfuaded  him  to  publilh  his  books. 

J-Iis  Hi  dory  of  the  XTi  Roman  Emperors  has-been  much 
commended  by  moll  of  our  polite  fcholars.  He  reprefents, 
in  a  continued  i'eries  of  curious  and  interefting  particulars, 
without  any  diereffions  or  refledlions,  the  adions  cf  the 
emperors,  without  omitting  their  vices,  which  he  expofes 
with  all  their  deformity,  and  with  the  fame  freedom  men¬ 
tions  the  good  qualities  of  the  very  fame  perfons ;  but  the 
horrid  diffolutenefs  and  obfcene  adions  he  relates  of  Tibe¬ 
rius,  Caligula,  Nero,  &c.  have  made  fome  fay,  that  he  wrote 
the  lives  of  the  emperors  with  the  fame  licentioufnefs  with 
which  they  lived.  The  edition  of  this  hillory  procured  by 
Grawius  at  Utrecht  in  1672,  with  the  excellent  Commen¬ 
taries  of  Torrentius  and  Cafaubon,  and  the  notes  of  fome 
other  learned  critics,  is  much  efteemed.  Burman  alfo  pu~ 
blilhed  an  edition  in  two  vols  4to  with  notes. 

SUE VI,  the  Catti  or  Chatti  of  Ccefar  (Strabo),  placed 
on  the  Rhine  :  the  reafon  of  Cae far’s  calling  them  thus  does 
not  appear,  though  coniiderably  diftant  from  the  proper 
Suevi  or  Alemanni. 

Suevi  (Tacitus),  a  common  name  of  the  people  fitua- 
ted  between  the  Elbe  and  the  Viftula,  dillingmfhed  other - 
wife  by  particular  names ;  as  in  Ptolemy,  Suevi  Angela  Sue - 
vi  Sen  nones. 

SUEVIJS  (anc.  geog.),  a  river  of7  Germany,  thought 
to  be  the  fame  with  the  Viadrus  or  Oder,  emptying  itfelf 
at  three  months  into  the  Baltic,  the  middlemofl  of  which 
is  called  Swine  or  Swene ;  which  lab  comes  nearer  the  name 
S  nevus. 

SUEZ,  a  fmall  fea-port  town,  fituated  near  the  northern 
extremity  of  the  Red  Sea,  and  about  30  hours  journey  eaft 
from  Cairo.  The  country  around  it  is  a  fandy  plain,  with¬ 
out  the  fmallefl  fpot  of  verdure.  The  only  water  which 
can  be  drunk  is  brought  from  El-Naba,  or  the  fpring,  at 
the  diflance  of  three  hours  journey  ;  and  it  is  fo  brackifh, 
that  without  a  mixture  of  rum  it  is  infupportable  to  Euro¬ 
peans.  The  town  itfelf  is  a  colletlion  of  miferable  ruins,  the 
khans  being  the  only  folid  buildings ;  yet  from  March  till 
June,  the  feafon  when  the  Jidda  and  Yambo  fleet  arrives, 
the  town  becomes  crowded  ;  but  after  its  departure  nobody 
remains  except  the  governor,  who  is  a  Mamlouk,  12  or  14 
perfons  who  form  his  household,  and  the  garrifon.  The 
fortrefs  i3  a  defericelefs  heap  of  ruins,  which  the  Arabs  com 
lider  as  a  citadel,  becaufe  it  contains  fix  brafs  lour  pounders, 
and  two  Greek  gunners,  who  turn  their  heads  aiide  when 
they  fire.  The  haibour  is  a  wretched  quay,  where  the 
imalleft  boats  are  unable  to  reach  the  fliore,  except  at  the 
higheft  tides.  There,  however,  the  merchandife  is  embark¬ 
ed,  to  convey  jt  over  the  banks  of  fand  to  the  veflels  which 
anchor  in  the  road.  This  road,  fituated  a  league  from  the 
town,  is  feparated  from  it  by  a  (hore  which  is  left  dry  at 
low  water  j  it  has  no  works  for  its  defence,  fo  that  the  vef- 
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fition  ;  for  the  (hips  themfelves  are  incapable  of  refiflance, 
none  having  any  other  artillery  than  four  nifty  fwivels. 

Suez  has  always  been,  notwithftanding  its  local  difadvan-- 
tages,  a  place  of  great  trade,  on  account  of  its  geographi¬ 
cal  lituation.  It  was  by  tire  gulph  of  Suez  that  the  com¬ 
modities  of  India  were  formerly  conveyed  to  Eu..  pe,  till 
the  difeovery  of  the  paffage  by  the  Cape  of  Good  Hope 
converted  that  trade  into  a  new  channel.  As  the  ifthrrms 
of  Suez,  which  feparates  the  Red  Sea  from  the  Mediterra¬ 
nean,  is  not  more  than  57  miles,  it  has  been  frequently  pro- 
pofed  to  join  thefe  two  feas  together  by  a  canal.  As  ther<s 
are  no  mountains  nor  remarkable  inequalities  of  fur  face,  this 
plan  would  at  firft  view  appear  eafy  to  be  executed.  But 
though  the  difference  of  levels  would  not  prevent  a 
junction,  lire  great  difficulty  arifes  from  the  nature  of 
the  correfponding  coaiis  of  the  Mediterranean  and  the  Red 
Sea,  which  are  of  a  low  and  fandy  foil,  where  the  water* 
form  lakes,  ihoals,  and  moraffes,  fo  that  veflels  cannot  ap¬ 
proach  within  a  confiderable  diftance.  It  will  therefore  be 
found  fcarcely  poflible  to  dig  a  permanent  canal  amid  thefe 
ftiifting  fands  :  not  to  mention,  that  the  fliore  is  deftitute 
of  harbours,  which  mull  be  entirely  the  work  of  art.  1  he 
country  befldes  has  not  a  drop  of  frefh  water,  and  to  flip- 
ply  the  inhabitants,  it  muft  be  brought  as  far  as  from  the 

Nik. 

The  beft  and  only  method  therefore  of  effecting  this- 
junction,  is  that  which  has  been  already  fuccefsfully  prac- 
tifed  at  different  times;  which  is,  by  making  the  river  itfelf 
the  medium  of  communication,  for  which  the  ground  is  per¬ 
fectly  well  calculated ;  for  Mount  Mokattam  fuddenly  ter-- 
ruinating  in  the  latitude  of  Cairo,  forms  only  a  low  and  fe-- 
micircular  mound,  round  which  is  a  continued  plain  from, 
the  banks  of  the  Nile  as  far  as  the  point  of  the  Red  Sea. 

The  ancients,  who  early  underftood  the  advantage  to  be  de¬ 
rived  from  this  lituation,  adopted  the  idea  of  joining  the  two* 
feas  by  a  canal  connc&ed  with  the  river.  Strabo  *  obferves,  *  Likjxili 
that  this  was  firft  executed  under  Sefoftris,  who  reigned- 
about  the  time  of  the  Trojan  war  ;  and  this  work  was  fo  con- 
fiderable  as  to  occafion  it  to  be  remarked,  “  that  it  was  1 00- 
cubits  (or  170  feet)  wide,  and  deep  enough  for  large  vef- 
fels.”  After  the  Greeks  conquered  the  country,  it  was  re¬ 
ft  ored  by  the  Ptolemies,  and  again  renewed  by  Trajan.  In< 
fhort,  even  the  Arabs  themfelves  followed  thefe  examples. 

“  in  the  time  of  Omar  ebn  el-Kattab  (fays  the  hiftorian- 
El  Makin),  the  cities  of  Mecca  and  Medina  fnffering  from 
famine,  the  Calif  ordered  Amrou  governor  of  Egypt  to  cut 
a  canal  from  the  Nile  to  Kolzoum,  that  the  contributions  of 
corn  and  barley  appointed  for  Arabia  might  be  conveyed- 
that  way.” 

This  canal  is  the  fame  which  runs  at  prefen t  to  Cairo*  f 
and  lofes  itfelf  in  the  country  to  the  noi  th-eaft  of  Berket-el- 
Hadjj  or  the  Lake  of  the  Pilgrims. 

The  place  on  the  weft  coalt  of  the  gulph  of  Suez,  where 
the  children  of  Ifraelarc  fnppofedto  have  entered  it,  is  called 
Baden,  about  fix  miles  to  the  north  of  Cape  Korondel,  on 
the  other  fide  of  the  gulph,  as  we  are  iuformed  in  a  letter 
from  the  ingenious  Edward  Wortley  Montague,  F.  R.  S. 
to  Dr  Watfon,  containing  an  account  of  his  journey  from 
Cairo  to  the  Written  Mountains  in  the  defert  of  Sinai* 

Oppofitc  to  Badea  is  a  ftrong  current  which  fets  to  the 
oppoflte  fliore,  about  fouth-eaft,  with  a  whirlpool  called 
Bisque  P  bar  acne,  the  well  or  pool  of  Pharaoh ,  being  the 
place  where  his  hoft  is  faid  to  have  been  deftroyed.  We 
are  told  by  the  fame  gentleman,  that  the  Egyptian  fhore 
from  Suez  to  Badea  is  fo  rocky  and  fteep,  that  there  waa . 
no  entering  upon  the  gulph  but  at  one  of  thefe  two  places. 

Th&* 
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The  Britifti  nation,  we  believe,  nft/er  attempted  to  carry*  affizes. 
on  commerce  with  any  of  the  ports  of  the  Red  Sea  beyond 
Jidda,  till,  on  the  fuggeftion  of  Mr  Bruce,  in  1776,  fome 
Britifti  merchants  at  Bengal  equipped  two  or  three  veffels 
for  Suez,  laden  with  piece-goods  of  Bengal  and  coaft  ma- 
Tmfaftures.  The  command  of  the  veflels  was  committed  to 
•Captain  Greig,  a  meritorious  feaman  ;  and  the  management 
of  the  •  oods  was  entrufled  to  Mr  Straw,  a  gentleman  di- 
ftinguiftied  for  his  mercantile  knowledge.  The  fale  turned 
out  to  advantage  ;  but  fqch  great  expences  were  incurred  in 
making  prefents  to  the  bey  of  Cairo  and  Suez,  as  to  con- 
fume  the  whole  profits  gained  by  the  fale  of  the  cargo. 

The  great  poirpofe  of  the  expedition  was,  however,  accom- 
plifhed,  as  a  firman  was  obtained  from  the  government  of 
Cairo  to  trade  by  the  way  of  Suez.  In  confequence  of  this, 
three  fhips  went  to  Suez  the  following  year,  and  as  many 
in  1778  The  opening  of  this  trade  alarmed  the  jealoufy 
of  the  Eaft  India  Company ;  they  applied  to  our  govern¬ 
ment,  and  orders  were  given  to  relinquifh  this  promifing 
commerce  Thefe  orders  reached  Egypt  fooner  than  Bengal, 
and  the  confequence  was  fatal  to  the  unfortunate  adventu¬ 
rers  who  vifited  Suez  that  year  (1779).  By  a  plan  con¬ 
certed  between  the  beys,  a  large  body  of  Bedouin  Arabs 
attacked  the  caravan  palling  from  Suez  to  Cairo  with 
goods  valued  at  1 2  lacks  of  rupees.  The  goods  were  plun¬ 
dered,  the  Europeans  were  Ibripped  and  left  naked  in  the 
defert,  expofed  to  the  burning  rays  of  the  fun,  without  a 
drop  of  water  to  quench  their  thirft,  or  food  to  fupport 
life.  Moft  of  them  died,  and  fome  of  their  bodies  were 
afterwards  found  mangled  and  disfigured  by  wolves.  We 
have  been  favoured  with  a  particular  account  of  the  fuffer- 
ings  of  out  countrymen  by  a  correfpondent,  which,  we  are 
lorry,  we  have  not  room  to  infert.  Thofe  who  wifh  to 
obtain  a  more  full  account  may  confult  the  Annual  Regt- 
for  1781  or  1782. 

SUFFETULA  (anc.  geog.),  a  town  of  Africa,  in  the 
dominions  of  Carthage  ;  probably  fo  called  from  Suffetes, 
the  title  of  the  magiftrates  of  that  city.  It  is  now  called 
Spaitla ,  in  the  kingdom  of  Tunis,  and  has  many  elegant  re¬ 
mains  of  antiquity.  There  are  three  temples  in  a  great 
meafurc  entire  ;  one  of  them  of  the  Compofite  order,  the 
other  two  Corinthian.  “  A  beautiful  and  perfect  capital 
of  the  Compofite  order  (fays  Mr  Bruce),  the  only  perfeft 
one  that  now  exifts,  is  defigned  in  all  its  parts  in  a  very 
large  fize  ;  and  with  the  detail  of  the  reft  of  the  ruin,  is  a 


precious  monument  of  what  that  order  was,  now  in  the  col-  fugar-cane 
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The  air  is  reckoned  as  wholefome  and  pleafant  as  Suflh] 
any  in  the  kingdom,  nor  is  it  otherwife  upon  the  fea  coaft, 
which  is  dry  ar.d  fandy,  and  free  from  fait  marihea.  The 
foil,  except  to  the  weft  and  upon  the  fea-coaft,  is  very  rich, 
being  a  compound  of  clay  and  marie.  Towards  the  fea 
there  are  large  heaths  and  trails  of  fand  ;  but  thefe  produce 
hemp,  rye,  and  peafe,  and  feed  great  flocks  of  flieep.  A- 
bout  Newmarket  the  foil  is  much  the  fame  ;  but  in  high 
Suffolk  or  the  woodlands,  befides  wood,  there  are  very  rich 
paftures,  where  abundance  of  cattle  are  fed.  In  other  parta 
of  the  county,  as  about  Bury,  there  is  plenty  of  corn.  As 
this  county  is  noted  for  the  richnefs  of  its  paftures,  fo  is  it 
for  butter  and  cheefe,  cfpecially  the  former,  which  is  faid 
to  be  remarkably  good  ;  fo  that  being  packed  up  in  fir¬ 
kins,  it  is  fold  for  all  ufes  both  by  fea  and  land,  and  con¬ 
veyed  to  many  parts  of  England,  elpecially  to  London. 

The  inland  parts  of  the  county  are  well  fupplied  with  wood 
for  fuel,  and  thofe  upon  the  fea-cnaft  with  coals  from  New- 
caftle.  The  manufadlures  of  the  county  are  chiefly  wool¬ 
len  and  linen  cloth.  It  lies  in  the  diocefe  of  Norwich,  lias 
two  archdeacons,  viz.  of  Sedbury  and  Suffolk;  gives  title 
of  earl  to  a  branch  of  the  Howards  ;  fends  two  members  to 
parliament  for  the  county,  and  two  for  each  of  the  follow¬ 
ing  places,  Ipfwich,  Dnnwich,  Orford,  Aldborough,  Sud¬ 
bury,  Eye,  and  St  EdmundVBnry.  The  county  is  ex¬ 
tremely  well  watered  by  the  following  rivers,  which  either 
traverfe  its  borders,  or  run  acrofs  into  the  German  Ocean, 
viz.  the  Leffer  Oufe,  the  Waveney,  the  Blithe,  the  Deben, 
the  Orwell  or  Gipping,  and  the  Stour. 

SUFFRAGAN,  an  appellation  given  to  Ample  bifliops 
with  regard  to  archbifhops,  on  whom  they  depend,  and  to 
whom  appeals  lie  from  the  bifhops  courts. 

Suffragan  is  likewife  the  appellation  given  to  a  bifhop, 
who  is  occafionally  appoiated  to  refide  in  a  town  or  village, 
and  aflift  the  diocefan. 

SUFFRAGE,  denotes  a  vote  given  in  an  affembly,  where 
fomething  is  deliberated  on,  or  where  a  perfon  is  eledled  to 
an  office  or  benefice. 

SUFFRUTEX,  among  botanifts,  denotes  an  underfhrub, 
or  the  lowefl  kind  of  woody  plants,  as  lavender. 

SUGAR,  a  folid  fweet  fubftance  obtained  from  the  juice 
of  the  fugar-cane ;  or,  according  to  cliemifts,  an  effential 
fait,  capable  of  cryftallization,  of  a  fweet  and  agreeable  fla¬ 
vour,  and  contained  in  a  greater  or  lefs  quantity  in  al- 
moll  every  fpecies  of  vegetables,  but  moft  abundant  in  the 


< 


leftion  of  the  king/’  The  town  itfelf  (he  fays)  is  fitua- 
ted  in  the  moft  beautiful  fpot  in  Barbary,  furrounded  by 
great  numbers  of  juniper-trees,  and  watered  by  a  pleafant 
flream,  which  finks  under  the  earth  at  that  place,  without 
appearing  any  more. 

SUFFOCATION,  in  medicine,  the  privation  of  re- 
fpiration  or  breathing.  See  the  articles  Drowning,  Hang¬ 
ing,  &c. 

SUFFOLK,  a  county  of  England.  Its  name  is  con- 
t rafted  from  Southfotk>  fo  called  from  its  fituation  in  regard 
to  Norfolk.  It  is  bounded  on  the  weft  by  Cambridge¬ 
shire  ;  on  the  fouth  by  Effex,  from  which  it  is  parted  by 
the  river  Stour  ;  on  the  eaft  by  the  German  Ocean  ;  and 
on  the  north  by  Norfolk,  feparated  from  it  by  the  Leffer 
r*  V  edi  Oufeand  the  Waveney.  From  weft  to  eaft  it  is  52  miles  in 
about  20  at  a  medium  in  breadth,  and  196  in  cir- 
densBri-  cumfercnce-  It  contains  22  hundreds,  29  market  towns, 
57 y  parifhes,  upwards  of  34,000  houfes,  and  more  than 
200,000  inhabitants.  The  whole  is  divided  into  two  parts, 
viz.  the  Liberty  of  St  Edmund,  and  the  Geldable  ;  the  for¬ 
mer  of  which  contain  the  weft  parts  of  the  county,  and 
.the  other  the  eaft ;  and  there  is  a  grand  Jury  for  each  at  the 
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As  the  fugar-cane  is  the  principal  produftion  of  the  Weft  Value 
Indies,  and  the  great  fource  of  their  riches  ;  as  it  is  fo  im-hl&ar 
portant  in  a  commercial  view,  from  the  employment  which 
it  gives  to  feamen,  and  the  wealth  which  it  opens  for  mer¬ 
chants;  and  befides  is  now  become  a  nec^ffary  of  life — it  may 
juftly  be  efteemed  one  of  the  moft  valuable  plants  in  the 
world.  The  quantity  confumed  in  Europe  is  eftimated  at 
nine  millions  Sterling,  and  the  demand  would  probably  be 
greater  if  it  could  be  fold  at  a  reduced  price.  Since  fugar 
then  is  reckoned  fo  precious  a  commodity,  it  mult  be  an  ob- 
jeft  of  delire  to  all  perfons  of  curiofity  and  refcarch,  to  ob¬ 
tain  fome  general  knowledge  of  the  hiftory  and  nature  of 
the  plant  by  which  it  is 'produced,  as  well  as  to  underftand 
the  procefs  by  which  the  juice  is  extrafted  and  refined.  We 
will  therefore  firft  inquire  in  what  countries  it  originally 
flourilhed,  and  when  it  was  brought  into  general  ufe,  and 
became  an  article  of  commerce. 

From*fche  few  remains  of  the  Grecian  and  Roman  authors 
which  have  furvived  the  ravages  of  time,  we  can  find  no 
proofs  that  the  juice  of  the  fugar-cane  was  known  at  a  very 
early  period.  There  can  be  no  doubt,  however,  that  in  thofe 
countries  where  it  was  indigenous  its  value  was  not  long 

con- 
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eonecalecf.  It  is  not  improbable  that  it  was  known 
the  ancient  Jews ;  for  there  is  fome  reafon  to  fuppofe,  that 
the  Hebrew  word  nip,  which  occurs  frequently  in  the  Old 
nown  Teftament,  and  is  by  our  tranflators  rendered  fometimes  cab¬ 
in.  mus  and  fometimes  fweet-^ane,  does  in  fad  mean  the  1'u- 
Jcws.  gar.Cane.  The  firft  paffage  in  which  we  have  obfeived  it 
mentioned  is  Exod.  xxx.  23.  where  Mofes  is  commanded  to 
make  an  ointment  with  myrrh,  cinnamon,  kene,  and  caffia. 
Now  the  kene  does  not  appear  to  have  been  a  native  of  E- 
pypt  nor  of  Judea ;  for  in  Jeremiah  vi.  20.  it  is  mentioned 
as  coming  from  a  far  country.  “  To  what  purpofe  cometh 
there  to  me  incenfe  from  Sheba  and  the  fweet-cane  from  a 
far  country  ?”  This  is  not  true  of  the  calamus  aromaticus, 
which  grows  fpontaneoufly  in  the  Levant,  as  well  as  in  many 
unt  of  parts  of  Europe.  If  the  cinnamon  mentioned  in  the  paffage 
of  Exodus  quoted  above  was  true  cinnamon,  it  muff  have 
n  come  from  the  Eafl  Indies,  the  only  country  in  the  world 
from  which  cinnamon  is  obtained.  There  is  no  difficulty 
therefore  in  fuppofing,  that  the  fugar-cane  was  exported 
from  the  fame  country.  If  any  credit  be  due  to  etymology, 
it  confirms  the  opinion  that  kene  denotes  the  fugar-cane ; 
for  the  Latin  word  canna  and  the  Eiigltfh  word  cane  are  evi¬ 
dently  derived  from  it.  It  is  alfo  a  curious  facl,  that  fat  bar 
or Jheker  %,  in  Hebrew,  fignifit*  inebriation,  from  which  the 
Greek  word  u  fugaf,>  is  undoubtedly  to  be  traced. 

The  fugar-cane  was  firft  made  known  to  the  weftern  parts 
of  the  world  by  the  conqndfts  of  Alexander  the  Great. 
b.  xv.  Strabo  *  relates  that  Nearchus  his  admiral  found  it  in  the 
Eafl  Indies  in  the  year  before  Chrift  325.  It  is  evidently 
alluded  to  in  a  fragment  of  Theophraftus,  preserved  in  Pho- 
tius.  Varro,  who  lived  A.  C.  68,  deferibes  it  in  a  frag- 
b.  xvu.ment  quoted  by  Ifidorus  §  as  a  fluid  prefled  from  reeds  of 
7.  a  large  fize,  which  was  fweeter  than  honey  || .  Diofcorides, 
attbioli  about  the  year  35  before  Chrift,  fays  u  that  there  is  a  kind  of 
’  caP  honey  called  faccharon ,  which  is  found  in  India  and  Arabia 
Felix.  It  has  the  appearaF.ee  of  fait,  and  is  brittle  when 
chewed.  If  diffolved  in  water,  it  is  beneficial  to  the  bowels 
and  ftomach,  is  life  ul  in  difeaies  of  the  bladder  and  kidneys, 
and,  when  fprinkled  on  the  eye,  removes  tliofe  fubftances 
that  obfeure  the  fight:”  This  is  the  firft  account  we  hav? 
of  its  medical  qualities.  Galen  often  preferibed  it  as  a  me¬ 
dicine.  Lucan  relates,  that  an  oriental  nation  in  alliance 
with  Pompey  ufed  the  juice  of  the  cane  as 3  common  drink.. 

Sonique  bibunt  tenera  dukes,  ah  ar undine  fuccos^ 

Lib.  iii.  23  7. 

Pliny  fays  it  was  produced  in  Arabia  and  India,  but 
that  the  heft  came  from  the  latter  country.  It  is  alfo  men¬ 
tioned  by  Arrian,  in  his  Periplusof  the  Red  Sea,  by  the  name 
of  ( Jachar )  as  an  article  of  commerce  from  India  to 

it.  Hi/},  the  Red  Sea.  iElian^j,  Tertnllian  and  Alexander  Aphro- 
^“^'•difieus  f,  mention  it  as.  a  fpecies  of  honey  procured  from, 
canes  (a). 

1  \b.  7y.  That  the  fugar-cane  is- an  indigenous  plant  in  fome  parts 

4  of  the  Eaft  Indies,  we  have  the  ftrongeft  reafon  to  believe ; 
P the  £Vft  ^°r  ^unberg  found  it  in  Japan,  and  has  accordingly  men- 
"  d  tioned  it  as  a  native  of  that  country  in  his  Flora  Japonica , 
publiihed  in  1784.  Gfbeck  alfo  found  it  in  China  in  1751. 
It  may  indeed  liave  been  tranfplanted  from  fome  other  coun¬ 
try  ;  but  as  it  does  not  appear  from  hiftory  that  the.  inha- 
bitants  of  Japan  or  China  ever  carried  on  any  commerce 
with  remote  nations,  it  could  only  be  conveyed  from  fome 
neighbouring  country. 
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to  travelled  into  the  Eaft  about  the  year  125c,  found  fugar  in 
abundance  in  Bengal.  Vafco  de  Gama,  who  doubled  the 
Cape  of  Good  Hope  in  1497,  relates,  that  a  coniiderable 
trade  in  fugar  was  then  carried  on  in  the  kingdom  of  Ca¬ 
licut.  On  the  authority  of  Diofcorides  and  Pliny,  too,  we 
fhould  be  difpofed  to  admit,  that  it  is  a  native  of  Arabia, 
did  we  not  find,  on  confulting  Niebuhr’s  Travels,  that  that 
botanift  has  omitted  it  when  enumerating  the  molt  valuable 
plants  of  that  country.  If  it  be  a  fpontaneous  production* 
of  Arabia,  it  muft  ftill  flourifh  in  its  native  foil.  Mr  Bruce 
found  it  in  Upper  Egypt.  If  we  may  believe  the  relation 
of  Giovan  Lioni,  a  confide rable  trade  was  carried  on  in 
fugar  in  Nubia  in  1500:  it  abounded  alfo  at  Thebes,  on 
the  Nile,  and  in  the  northern  parts  of  Africa,  about  the 
fame  period 


Sugar. 


There  is  reafon  to  believe  that  the  fugar-cane  was  intro- 
duced  into  Europe  during  the  crufades  ;  expeditions  which  1)robabJy  ^ 
however  romantic  in  their  plan,  and  unfueeefsful  in  their  during  the 
execution,  were  certainly  productive  of  many  advantages  to  crufades* 
the  nations  ©f  Europe.  Albertus  Aquenfis,  a  monkifh 
writer,  obferves,  that  the  Chriftian  foldiers  in  the  Holyf 
Land  frequently  derived  refrefhment  and  fupport  during  a 
fcarcity  of  provifions  by  fucking  the  canes.  This  plant- 
flourifhed  alfo  in  the  Morea,  and  in  the  iflands  of  Rhodes 
and  Malta  ;  from  which  it  was  tranfported  into  Sicily'. 

The  date  of  this  tranfaftion  it  is  not  eafy  to  afeertain  ;  but 
we  are  fnre  that  fugar  was  cultivated  in  that  ifland  previous 
to  the  year  1166  ;  for  Lafitau  the  Jefuit,  who  wrote  a  hi.- 
ftory  of  the  Portuguefe  difeoveries,  mentions  a  donation 
made  that  year  to  the  monaftery  of  St  Bennet,  by  William 
the  fecond  king  of  Sicily,  of  a  mill  for  grinding  fugar-canes*  - 
with  all  its  rights,  members,  and  appurtenances. 

From  Sicily,  where  the  fugar-cane  ftill  floiirifhes  on  the 
Tides  of  mount  Hybla,  it  was  conveyed  to  Spain,  Madeira,  ^ OrvUlfs 
the  Canary  and  Cape  de  Verd  iflands,  foon  after  they  were 
difeovered  in  the  15th  century..  6 

An  opinion  has  prevailed,. .that  the  fugar-cane  is  not  a  na- 
tive  of  the  weftern  .continent,  or  its  adjacent  iflands  the  Weft  not  a  nat;ver 
Indies,,  but  was  conveyed  thither  by  the  Spaniards  or  Por-gf  America, 
tuguefe  foon  after  the  difeoveryof  America  by  Columbus. or  t^le  WeR 
From  the  teftimony  of  Peter  Martyr,  in  the  third  book  of*n<^c** 
liis  firft  decade,  compofed  during  Columbus’s  fecond  voyage, 
which  commenced  in  1493  and  ended  in.  1495,  it  appears* 
that  the  fugar-caue  was  known  at  that  time  in  Hifpaniohu 
It  may  be  faid,  that  it  was  brought  thither  by  Columbus  j 
but  for  tiiis  aflertion  we  have  found  no  diredl  evidence;  and 
though  we  had  direCt  evidence,  this  would  not  prove  that 
the  fugar-cane  was  not  an  indigenous  plant  of  the  Weft  In¬ 
dies.  There  are  authors  of  learning  who,  after  inveftigatiiig 
this  fuhjeCl  with  attention,  do  not  hefitate  to  maintain,  that 
it  is  a  native  both  of  the  iflands  and  of  the  continentof  Ame¬ 
rica. 

P.  Labat,  has  fupported  this  opinion’ with  much  appear¬ 
ance  of  truth  j;  ;  and,  in  particular,  he  appeals  to  the  tefti-  f  c^om- 
mony  of  Thomas  Gage,  an  Englifhman,  who  vifited  Newc,xv 
Spain. in  162 Gage,  enumerates  fugar-- canes  among  the  tm?  op:- 
provifions  with  which  the  Charaibes  of  Guadaloupe  fupplied  nion  op- 
liis  {hip.  u  Now  (fays  Labat)  it  is  a  fa£l  that  the  Spaniards 
had  never  cultivated  an  inch  of  ground  in  the  Smaller  An- 
titles.  Their  fhips  commonly  touched  at  thofe  iflands  in¬ 
deed  for  wood  and  water  ;  and  they  left  fwine  in  the  view 


of  fupplying  with  frefli  provifions  fuch  of  their  countrymen 
Marco  Polo,  a  noble  Venetian,  who  as  might  call  there  in  future ;  but  it  would  be  abfurd  in  the 

higheft 


(a)  For  a  more  minute  account  of  the  hiftory.of  fugar  in  the  early  and  middle  ages,  a  paper  of  the  Manchefter  Tranfe- 
aiUons,  in  Volume  IV*  t>x  Dr  Falconer,  may  be  cgriulted. 
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foigar.  jhigheft  degree  to  fuppofe,  that  they  would  plant  fugar- 
i,w  canes,  arid  at  the  fame  time  put  hogs  afhore  to  deftroy  them. 

“  Neither  had  the  Spaniards  any  motive  for  bellowing 
this  plant  on  iflands  which  they  confidered  as  of  no  kind 
of  importance,  except  for  the  purpofe  that  has  been  men¬ 
tioned  ;  and  to  fnppofe  that  the  Charaibes  might  have  cul¬ 
tivated,  after  their  departure,  a  produ&ion  o i  which  they 
knew  nothing,  betrays  a  total  ignorance  of  the  Indian  dif- 
8  portion  and  character. 

From  tefii-  “  But  (continues  Fabat)  we  have  furer  teftimony,  and 
mony.  fuch  as  proves,  beyond  all  contradiction,  that  the  fugar-cane 
is  the  natural  production  of  America.  For,  belides  the  evi¬ 
dence  of  Francis  Ximines,  who,  in  a  Treatife  on  American 
Plants,  printed  at  Mexico,  afferts,  that  the  lugar-cane  grows 
without  cultivation,  and  to  an  extraordinary  fize,  on  the- 
banks  of  the  river  Plate,  we  are  allured  by  Jean  de  Lery, 
a  Proteftant  minifter,  who  was  chaplain  in  1556  to  the 
jDutch  garrifoi  in  the  fort  of  Coligny,  on  the  river  Janei¬ 
ro,  that  he  himfelf  found  fugar-canes  in  great  abundance  in 
many  places  on  the  banks  of  that  river,  and  in  fituations  ne¬ 
ver  vifited  by  the  Portugnefe.  Father  Flennepen  and  other 
voyagers  bear  tellimony  in  like  manner  to  the  growth  of 
the  cane  near  the  mouth  of  the  MilhlTippi  ;  and  Jean  de 
X.aet  to  its  fpontaneous  production  in  the  ifland  of  St  Vin¬ 
cent.  It  is  not  for  the  plant  itfelf,  therefore,  but  for  the 
fecret  of  making  fugar  from  it,  that  the  Weft  Indies  are  in¬ 
debted  to  the  Spaniards  and  Portuguefe ;  and  thefe  to  the 
nations  of  the  calk” 

Such  is  the  reafoning  of  Labat,  which  the  learned  Lafi- 
tau  has  pronounced  incontrovertible ;  and  it  is  greatly 
ftrengthened  by  recent  difeoveries,  the  fugar  cane  having 
been  found  in  many  of  the  iflands  of  the  Pacific  Ocean 
by  our  late  illuftrious  navigator  Captain  Cook. 

Defection  The  fugar-canc,  or  faccharum  officinarum  of  botanifts,  is  a 
cf  the  fu-  jointed  reed,  commonly meafuring  (the  flag  part  not  included) 
from  three  feet  and  a  half  to  feven  feet  in  height,  but  fome- 
times  rifmg  to  12  feet.  When  ripe  it  is  of  a  fine  draw  co¬ 
lour  inclining  to  yellows  producing  leaves  or  blades,  the 
edges  of  which  are  finely  and  fharply  ferrated,  and  termina¬ 
ting  in  an  arrow  decorated  with  a  panicle.  The  joints  in 
one  ftalk  are  from  40  to  60  in  number,  and  the  ftalks  riling 
from  one  root  are  fometimes  very  numerous.  The  young 
Ihoot  afeends  from  the  earth  like  the  point  of  an  arrow  ;  the 
(haft  of  which  foon  breaks,  and  the  two  firfl  leaves,  which 
had  been  inclofed  within  a  quadruple  (heath  of  feminal  leaves, 
rife  to  a  confiderable  height  (b).  See  Plate CCCCLXXXVI. 
M  is  the  arrow'  and  N  the  lower  part  with  the  root. 

As  the  cane  is  a  rank  fucculent  plant,  it  muft  require  a 
flrong  deep  foil  to  bring  it  to  perfection,  perhaps  indeed  no 
foil  can  be  too  rich  for  this  purpofe.  The  foil  which  ex¬ 
perience  has  found  to  be  molt  favourable  to  the  cultivation 
it  in  the  Weft  Indies  is  the  dark  grey  loam  of  St  Chrif- 
topher's,  which  is  fo  light  and  porous  as  to  be  penetrable 
by  the  flighted  application  of  the  hce.  The  under  ftratum 
is  gravel  from  8  to  1  2  inches  deep.  Canes  planted  in  par¬ 
ticular  fpots  in  this  Hland  have  been  known  to  yield  8000 
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pounds  of  Mufcovado  fugar  from  a  Angle  acre.  The  nve*  t 
rage  produce  of  the  ifland  for  a  feries  of  years  has  been 
16,000  heglheads  of  1 6  cwt.  which  is  one-half  only  of  the 
whole  cane-land,  or  8500  acres.  When  annually  cut,  it 
gives  nearly  two  hogflieads  of  t 6  cwt.  per  acre  for  the  whole 
ot  the  land  in  ripe  canes. 

Next  to  the  afhy  loam  of  St  Chriftopher’s  is  the  foil 
which  in  Jamaica  is  called  brick -mold }  not  as  rcfembling  a 
brick  in  colour,  but  as  containing  fuch  a  due  mixture  of 
clay  and  (and  as  is  fuppofed  to  render  it  well  adapted  for 
the  ufe  of  the  kiln.  It  is  a  deep,  warm,  and  mellow,  hazel 
earth,  eafily  worked;  and  though  its  furface  foon  grows  dry 
after  rain,  the  under  ftratum  retains  a  confiderable  degree  of 
rnoifture  in  the  dried  weather  ;  with  this  advantage  too, 
that  even  in  the  wetted  feafon  it  feldom  requires  trenching. 
Plant- canes,  by  which  is  meant  canes  of  the  firft  growth, 
have  been  known  in  very  fine  feafons  to  yield  two  tons  and 
a  half  of  fugar  per  acre.  After  this  may  be  reckoned  the 
black  mold  of  feveral  varieties.  The  bed  is  the  deep  black 
earth  of  Barbadoes,  Antigua,  and  force  other  of  the  wind-  tiiiiw 
ward  iflands  ;  but  there  is  a  fpecies  of  this  mold  in  Jamaica^. w 
that  is  but  little,  if  any  thing  interior  to  it,  which  abounds 
with  limeftone  and  flint  on  a  fubftratum  of  foapy  marie.  ’  ’ 
Black  mold  on  clay  is  more  common ;  but  as  the  mold  is  ge¬ 
nerally  (hallow,  and  the  clay  ftifF and  retentive  of  water,  this 
lad  fort  of  land  requires  great  labour,  both  in  ploughing 
and  trenching,  to  render  it  profitable.  When  manured  and 
properly  pulverized,  it  becomes  very  prodn&ive.  It  is  1111- 
necefTary  to  attempt  a  minute  defeription  ot  all  the  other 
foils  which  are  found  in  thefe  iflands.  There  is,  however, 
a  peculiar  fort  of  land  on  the  north  fide  of  Jamaica,  chiefly 
in  the  parifh  of  Trelawney,  that  cannot  be  palled  over  un¬ 
noticed,  not  only  on  account  of  its  fcarcity  but  its  value  ; 
few  foils  producing  finer  fugars,  or  fuch  as  anfioer  fo  well  in 
the  pan  ;  an  exprefiion  Signifying  a  greater  return  of  refined 
fugar  than  common.  The  land  alluded  to  is  generally  *of  a 
red  colour  ;  the  fhades  of  which,  however,  vary  confiderably 
from  a  deep  chocolate  to  a  rich  fcarlet  ;  in  fome  places  it 
approaches  to  a  bright  yellow,  but  it  is  everywhere  remark¬ 
able,  when  firft  turned  up,  for  a  gloffy  or  fhining  furface, 
and  if  wetted  flams  the  fingers  like  paint. 

As  in  every  climate  there  is  a  feafon  more  favourable  foi*pr0p 
vegetation  than  others,  it  is  of  great  importance  that  plants  (bn  ft 
for  feed  be  committed  to  the  ground  at  the  commencement  plant 
of  this  feafon.  As  the  cane  requites  a  great  deal  of  moif-lt‘ 
ture  to  bring  it  to  maturity,  the  properefl  feafon  for  plant¬ 
ing  it  is  in  the  months  of  September  and  O&ober,  when  the 
autumnal  rains  commence,  that  it  may  be  fufliciently  luxu¬ 
riant  to  fhade  the  ground  before  the  dry  weather  fets  in. 
Thus  the  root  is  kept  moift,  and  the  crop  is  ripe  for  the 
mill  in  the  beginning  of  the  enfuing  year.  Canes  planted 
in  the  month  of  November,  or  later  in  the  feafon,  lofe  the 
advantage  of  the  autumnal  rains ;  and  it  often  happens 
that  dry  weather  in  the  beginning  of  the  enfuing  year 
retards  their  vegetation  until  the  vernal  or  May  rains  fet  in, 
when  they  fprout  both  at  the  roots  and  the  joints  $  fo  that 

t>r 


(b)  “A  field  of  canes,  when  (landing,  in  the  month  of  November,  when  it  is  in  arrow  or  full  bloflom  (fays  Mr  Bcck- 
ford  in  his  deferiotive  Account  of  the  Ifland  of  Jamaica),  is  one  of  the  moft  beautiful  produ&ions  that  the  pen  or  pencil, 
can  pofiibly  deferibe.  It  in  common  rifes  from  three  to  eight  Feet  or  more  in  height  ;  a  difference  of  growth  that  very 
ilrongly  marks  the  difference  of  foil  or  the  varieties  of  culture.  Itgs  when  ripe  of  a  bright  and  golden  yellow  ;  and 
where  obvious  to  the  fun,  is  in  many  parts  very  beautifully  ftreaked  with  red  ;  the  top  is  of  a  darkifh  green  ;  but  the 
more  dry  it  becomes,  from  either  an  excefs  of  ripenefs  or  a  continuance  of  drought,  of  a  ruffet  yellow,  with  long  and 
narrow  leaves  depending ;  from  the  centre  of  which  (hoots  up  an  arrow  like  a  filver  wand  from  two  to  fix  feet  in  height; 
and  from  the  fummits  of  which  grows  out  a  plume  of  white  feathers,  which  are  delicately  fringed  with  a  lilac  dye  ;  and 
indeed  is,  in  its  appearance,  not  much  unlike  the  tuft  that  adorn3  this  particular  and  elegant  tree*” 
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bv  the  time  they  are  cut  the  Held  is  loaded  with  unripe 
'fuckers  in  (lead  of  fugar-canes.  A  January  plant,  however, 
commonly  turns  out  well ;  but  canes  planted  very  late  in  the 
fpring,  though  they  have  the  benefit  of  the  May  rains,  fel- 
dom  anfwer  expe&ation  ;  for  they  generally  come  in  unfea- 
fonably,  and  throw  the  enfuing  crops  out  oF  regular  rota¬ 
tion.  They  are  therefore  frequently  cut  before  they  are 
ripe  ;  or  if  the  autumnal  feafons  fet  in  early,  are  cut  in  wet 
weather,  which  has  probably  occafioned  them  to  fpring  a- 
frefh  ;  in  either  cafe  the  effe<El  is  the  fame  :  The  juice  is  un- 
concodled,  and  all  the  fap  being  in  motion,  the  root  is  de¬ 
prived  of  its  natural  nouriftiment,  to  the  great  injury  of  the 
ratoon.  The  chief  obje&ion  to  a  fall  plant  is  this,  that 
the  canes  become  rank  and  top  heavy,  at  a  period  when  vio¬ 
lent  rains  and  high  winds  are  expe&ed,  and  are  therefore 
frequently  lodged  before  they  are  fit  to  be  cut. 

The  fu gar-cane  is  propagated  by  the  top- (hoots,  which 
are  cut  from  the  tops  of  the  old  canes.  The  ufnal  method 
of  planting  in  the  Well  Indies  is  this  :  The  quantity  of 
land  intended  to  be  planted,  being  cleared  of  weeds  and 
other  incumbrances,  is  firft  divided  into  feveral  plats  of  cer¬ 
tain  dimenfions,  commonly  from  15  to  20  acres  each  ;  the 
fpaces  between  each  plat  or  divifion  are  left  wide  enough  for 
roads,  for  the  conveniency  of  carting,  and  are  called  inter¬ 
vals.  Each  plat  is  then  fubdfvided,  by  means  of  a  line  and 
wooden  pegs,  into  (mail  fquares  of  about  three  feet  and  a 
half.  Sometimes  indeed  the  fquares  are  a  foot  larger  ;  but 
this  circumftance  makes  but  little  difference.  The  negroes 
arc  then  placed  in  a  row  in  the  firft  line,  one  to  a  fquare, 
and  dire&ed  to  dig  out  with  their  hoes  the  feveral  fquares, 
commonly  to  the  depth  of  five  or  fix  inches.  The  mold 
which  is  dug  up  being  formed  into  a  bank  at  the  lower  fide, 
the  excavation  or  cane-hole  feldom  exceeds  15  inches  in 
width  at  the  bottom,  and  two  feet  and  a  half  at  the  too. 
i  he  negroes  then  fall  back  to  the  next  line,  and  proceed  as 
before.  .  Thus  the  feveral  fquares  between  each  line  are 
formed  into  a  trench  of  much  the  fame  dimenfions  with  that 
which  is  made  by  the  plough.  An  able  negro  will  dig 
from  100  to  120  of  thefe  holes  for  his  day’s  work  of  ten 
hours  ;  but  if  the  land  has  been  previoufly  ploughed  and 
Iain  fallow,  the  fame  negro  will  dig  nearly  double  the  num¬ 
ber  in  the  fame  time  (c). 

The  cane-holes  or  trench  being  now  completed,  whether 
by  the  plough  or  by  the  lioe,  and  the  cuttings  fele&ed  for 
planting,  which  are  commonly  the  tops  of  the  canes  that 
have  been  ground  for  fugar  (each  cutting  containing  five  or 
fix  gems),  two  of  them  are  fufficient  for  a  cane  hole  of  the 
dimenfions  deferibed.  Thefe,  being  placed  longitudinally 
in  the  bottom  of  the  hole,  are  covered  with  mold  about  two 
inches  deep;  the  reft  of  the  bank  being  intended  for  future 
ufe.  In  12  or  14  days  the  young  fprouts  begin  to  appear  ; 
and  as  foon  as  they  rife  a  few  inches  above  the  ground, 

Jl  they  are,  or  ougut  to  be,  carefully  cleared  of  weeds,  and 
urniftied  with  an  addition  of  mold  from  the  banks.  This 
is  ufually  performed  by  the  hand.  At  the  end  of  four  or 
five  months  the  banks  are  wholly  levelled,  and  the  fpaces 
.  e^ween  the  rows  carefully  hoe-ploughcd.  Frequent  clean¬ 
ings,  while  the  canes  are  young,  are  indeed  fo  effentially  ne- 
ee  ary,  that  no  other  merit  in  an  overfeer  can  compensate 
Vol.  XVIII.  Part  I. 


5  7  1  s  U  G 

for  the  want  of  attention  in  this  particular,  A  careful  ma*  Sugar, 
nager  will  remove  at  the  fame  time  all  the  lateral  (hoots  or 
fuckers  that  fpring  up  after  the  canes  begin  to  joint,  as 
they  feldom  come  to  maturity,  and  draw  nourifhment  from 
the  original  plants. 

“  In  the  cultivation  of  other  lands,  in  Jamaica  efpeciallyTheJ  lW  ; 
(fays  Mr  Edwards,  the  elegant  hiftorian  of  the  Weft  Indies, 
whole  fuperior  excellence  lias  induced  us  frequently  to  refer  W1  h 
to  him  in  the  courfe  of  this  article),  the  plough  has  been*dVanCagC 
introduced  of  late  years,  and  in  fome  few  cafes  to  great  ad¬ 
vantage  ;  but  it  is  not  every  foil  or  fituation  that  will  admit 
the  ufe  of  the  plough  ;  fome  lands  being  much  too  (tony, 
and  others  too  deep  ;  and  I  am  forry  I  have  occafion  to  re¬ 
mark,  that  a  pra&ice  commonly  prevails  in  Jamaica,  on  pro¬ 
perties  where  this  auxiliary  is  ufed,  which  would  exhauft  the 
fineft  lands  in  the  world.  It  is  that  of  ploughing,  then 
crofs-ploughing,  round-ridging,  and  harrowing  the  fame 
lands  from  year  to  year,  or  at  leaft  every  other  year,  with¬ 
out  affording  manure  :  accordingly  it  is  found  that  this  me¬ 
thod  is  utterly  deftru&ive  of  the  ratoon  or  fecond  growth, 
and  altogether  ruinous.  It  is  indeed  aftonifhing  that  any 
planter  of  common  reading  or  obfervation  fhould  be  pafiive 
under  fo  pernicious  a  fyftem.  Some  gentlemen,  however, 
of  late  manage  better  :  their  pra&ice  is  to  break  up  ftiff  and 
clayey  land,  by  one  or  two  ploughings,  early  in  the  fpring, 
and  give  it  a  fummer’s  fallow.  In  the  autumn  following, 
being  then  mellow  and  more  eafily  worked,  it  is  holed  and 
planted  by  manual  labour  after  the  old  method,  which  has 
been  already  defenbed.  I3ut  in  truth,  the  only  advantage-  Edwards' s 
oris  fyftem  of  ploughing  in  the  Weft  Indies  is  to  confine  it  Hifory  °f 
to  the  fimple  operation  of  holing,  which  may  certainly  be 
performed  with  much  greater  facility  and  difpatch  by  thevoUi. 
plough  than  by  the  hoc  ;  and  the  relief  which,  in  the  cafe 
of  ftiff  and  dry  foils,  is  thus  given  to  the  negroes,  exceeds 
all  eftimation,  in  the  mind  of  a  humane  and  provident  own¬ 
er.  On  this  fubjeft  I  fpeak  from  pra&ical  knowledge.  At 
a  plantation  of  my  own,  the  greateft  part  of  the  land  which 
is  annually  planted  is  neatly  and  fufficiently  laid  into  cane- 
holes,  by  the  labour  of  one  able  man,  three  boys,  and  eight 
oxen,  with  the  common  fingle-wheeled  plough.  The  plough- 
fhare  indeed  is  fome  what  wider  than  ufual ;  but  this  is  the 
only  difference,  and  the  method  of  ploughing  is  the  fimplefl 
poflible.  By  returning  the  plough  back  along  the  furrow, 
the  turf  is  alternately  thrown  to  the  right  and  to  the  left, 
forming  a  trench  feven  inches  deep,  about  two  feet  and  a 
half  wide  at  the  top,  and  one  foot  wide  at  the  bottom.  A 
fpace  of  18  or  20  inches  is  left  between  each  trench,  on 
which  the  mold  being  thrown  by  the  fhare,  the  banks  are 
properly  formed,  and  the  holing  is  complete.  Thus  the 
land  is  not  exhaufted  by  being  too  much  expofed  to  the 
fun  ;  and  in  this  manner  a  field  of  20  acres  is  holed  with 
one  plough,  and  with  great  eafe,  in  13  days.  The  plants 
are  afterwards  placed  in  the  trench  as  in  the  common  me¬ 
thod,  where  manual  labour  alone  13  employed. 

In  moft  parts  of  the  Weft;  Indies  it  is  ufual  to  hole  and 
plant  a  certain  proportion  of  the  cane-land,  commonly  one-  If 
third  in  annual  rotation.  Canes  of  the  firft  year’s  growth Canc<  na- 
are  called  plant  canes ,  as  has  been  already  obferved.  The^edac- 

fprouts  that  fpring  from  the  roots  of  the  canes  that  have  cord*1J£  t0 
tt  .  the  a^e  of 

kecn  their  rovts. 


fometimpQ  t/e  ne^I°cs  WOrk  at  tils  kufinefs  verY  unequ^ly,  according  to  their  different  degrees  of  bodily  flrength,  it  is 
Dlomrh  it  rff  pra<71CC  t0  Put  t.wo  agrees  to  a  Tingle  fquare  ;  but  if  the  land  has  not  had  the  previous  affiftance  of  the 
to  cafe 'their  mv!°(l Y  req“lres  tbe  labo,Jr  of  5°  able  negroes  for  13  days  to  hole  20  acres.  In  Jamaica,  fome  gentlemen, 
holinrr  and  nlantin  ^  th'S  labonous  Part  of  thc  planting-bufinefs  performed  by  job-work.  The  ufual  price  for 
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been  previously  cut  for  fugar  are  called  rations ;  the  firft 
yearly  returns  from  their  roots  are  called  Jiffl  ratoons ;  the 
fecond  year’s  growth  fecond  ratoons . 

Mr  Edwards  informs  us,  that  the  manure  generally  uied 
is  a  compoft  formed,  ift,  Of  the  vegetable  afhes,  drawn 
from  the  fires  of  the  boiling  and  foil  houlcs.  sdly,  Fecu- 
lencies  difeharged  from  the  foll-lioufe,  mixed  up  with  rub- 
bifh  of  buildings,  white-lime,  &c.  3<dly,  Refufe,  or  held* 
trafh  (i.  e .),  the  decayed  leaves  and  Items  of  the  canes  ;  lo 
called  in  contradifon&ion  to  cane-trafh,  referved  for  fuel. 
4thly,  Dung,  obtained  from  the  horfe  and  mule  (tables,  and 
from  moveable  pens,  or  fmall  inclolures  made  by  polls  and 
rails,  occafionally  drifted  upon  the  lands  intended  to  be  plant¬ 
ed,  and  into  which  the  cattle  are  turned  at  night.  5*hly, 
Good  mold,  collected  from  gullies  and  other  wafte  places, 
and  thrown  into  the  cattle  pens. 

The  fugar- cane  is  liable  to  be  deftroyed  by  monkeys, 
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The  fugar-eane  it  alto  fubjeft  to  a  difeafe  which  M  fore. 
fi<rht  can  obviate,  and  for  which  human  wtfdom  has  hither¬ 
to"  in  vain  attempted  to  find  a  remedy.  This  dileate  is  caU-An| 
ed  the  bla/i,  and  is  occafined-  by  the  aphis  of  Linnaeus.  fc& 
When  this  happens,  the  fine,  broad,  green  blades  become 
fickly,  dry,  and  withered;  foon  after  they  appear  (lam- 
ed  in  fpots ;  and  if  thefe  fpots  are  carefully  examined, 
they  will  be  found  to  contain  innumerable  eggs  of  an  infed 
like  a  bug,  which  are  foon  quickened,  and  cover  the  plant, 
with  the  vermin  :  the  juice  of  the  canes  thus  affected  be- 
comes  four,  and  no  future  (hoot  .(foes  from  the  joints 
A  nts  alfo  concur  with  the  bugs  to  fpoil  the  plantation,  and 
againft  thefe  evils  it  is  hard  to  find  a  remedy. 

h  The  crops  of  fugar-canes  do  not  ripen  precisely  at  teT 
fame  period  in  all  the  colonies.  _  In  the  Uanifh,  Spam(h,wl 
and  Dutch  fettlements,  they  begin  in  January,  and  conu-«« 
nue  till  October.  This  method  doth  not  imply  any  nxed 


rats,  and  infc&s.  The  u 


The  plant,  how- 


from  monkeys  j  thefe  creatures,  which  now  abound  in  the 
mountainous  parts  of  St  Chriftopher  s,  were  fir  ft  brought 
thither  by  the  French,  when  they  poffeffcd  half  that  liland; 
they  come  down  from  the  rocks  in  iilent  parties  by  nig  t, 
and  having  polled  centinels  to  give  the  alarm  if  a^y  thing 
approaches/  they  deftroy  incredible  quantities  of  the  cane, 
by  their  gambols  as  well  as  their  greediftcfs.  It  is  m  vain 
to  fet  traps  for  thefe  creatures,  however  baited  ;  and  the  on 
ly  way  to  proted  the  plantation,  and  deftroy  them,  is  to 
fet  a  numerous  watch,  well  armed  with  fowling-pieces,  an 
furnifhed  with  dogs.  The  negroes  will  perform  this  fervice 
cheerfully,  for  they  are  very  fond  of  monkeys  as  food.  1  e 
celebrated  Father  Labat  fays,  they  are  very  delicious,  but 
the  white  inhabitants  of  St  Kitt’s  never  eat  them. 

The  low-land  plantations  fuffer  as  much  by  rats  as  thole  on 

*  •  *  i-  1  1 a.  f  r*  tn^Tl 


leaion  iui  tut  m aw+j  —  — ;  ©  ,  , 

ever,  like  others,  mutt  have  Us  progrefs  ;  and  it  hath  been 
juftly  obferved  to  be  in  flower  in  the  months  of  November  ^ 
and  December.  It  muff  neceffarily  follow,  from  thecuftomtt 
,litfe  nations  h.ve  *** 


lave  aoupicu  vi  —  n —  M 

crops  for  10  months  without  intermiflion,  that  they 


fome  canes  which  are  not  ripe  enough,  and  others  that  are, 
too  ripe,  and  then  the  fruit  hath  not  the  requ.fite  qualities. 
The  time  of  gathering  them  (hould  be  at  a  fixed  feafon, 
and  probably  the  months  of  March  and  April  are  the  it* 
teft  for  it;  becaufe  all  the  fweet  fruits  are  ripe  at  that 
time,  while  the  four  ones  do  not  arrive  to  a  flate  of  matu¬ 
rity  till  the  months  of  July  and  Auguft.  ... 

The  Englifh  cut  their  canes  m  March  and  April ;  but 
they  are  not  induced  to  do  this  on  account  of  their  npenefs. 
The  drought  that  prevails  in  their  lflands  renders  the  rams 


The  low-land  plantations  fuffer  as  much  by  rats  as  tho  e  on  f  r _  g  QeDt€Vnber  neceffary  to  their  planting  ;  and  as 

the  mountains  do  from  monkeys ‘,  but  the  rats,  no  more  an  \  months  in  growing,  this  period  always 

the  monkeys,  are  natives  of  the  place  ;  they  came  with  the  the  canes^re^  i»  «  J  ^  ^ 

(hipping  from  Europe,  and  breed  in  the  ground  under  »  Z  P  f  iflands  (fays  Mr  Edwards) 

rocPkPs  afd  biilhes  :  the  field  negroes  eat  them  greedily, ^nd  .  and  Privity  to  Ln  and  bead.  Soj 


rocks  and  bullies  :  the  field  negroes  eat  tnem  g  ,  r  r  c  giadnefs  and  feflivity  to  man  and  beafl.  So 

thev  are  fakl  to  be  publicly  fold  in  the  markets  at  Jama,-  is  the  juice  of  the  cane, 

ca.  To  free  the  plantations  from  thefe  vcrmm.  the  breed  p  ,  of  the  animai  creatioii,  drinking  freely 

of  wild  cats  (hould  be  encouraged,  and  fnakes  faffere  ljeakh  and  v;gour  from  its  ufe.  The  meagre 

multiply  unmokfted  ;  they  may  alfo  be  Pol  0nt'  ,  '  d  j-  y  among  the  negroes  exhibit  a  furprifing  alteration 

fenic,  and  the  rafped  root  of  the  cafiava  made  into  peuet,,  and  iicUy  an  ^  Js  fet  in  aa;on.  Tire  labour- 

and  plentifully  fcattered  over  the  grounds.  Ihis  pia  ice,  though  almoft  conftantly  at 

however,  is  dangerous;  for  as  the  rats  when  thus  poifoned  »8>**  < >^sVeafon,  yet,  being  fodulge^ -ith  plenty  of 

become  exceeding  thirfty,  they  run  in  droves  to  the  neigh-  Tbk  plant,  and  tome  of  the  feum- 

bouring  ft  reams,  which  they  ponon  as  they  drin  ,  _  ,  g  r _ P.t,„  v,„;i;n<r-lmiife.  imnrove  more  than  at  any 


pellets  oi  nour,  wi^ucu  j - 

the  ni  'ht-  (hade,  the  feent  of  which  will  drive  them  away 

though  they  will  not  eat  it.  There  is  an  Eaft  Indian  am-  ^X^ten^n  a  great  meafuT^the  hardlhips  of  (la- 
mal  called  mungoes>  which  bears  a  natural  antipat  y  to  ra  s,  c  ,  fpcdlator  to  hope,  when  the  miferies  of 

fit  o f  Li™..,  .h.  carnivorous  ....  ^  I'^.u . J 

which  is  called  in  Jamaica  the  raffles  ant ,  would  foon  clear  a 
"fugar  plantation  ot  rats. 


The  plants  being  cut,  the  branches  at  the  top  are  given 
to  the  cattle  for  food  ;  the  top-fhoot,  which  is  full  of  eyes. 


(D)  The  account  given  in  the  text  concerning  the  tim  when  th  obforves,  that  i: 

Abbe  Raynal’s  Hiftory  of  the  Trade  and  Settlements  of  the  Eaft  and  W «  I"d,“  *  of  the  foil  ever  allows  then, 

February,  March,  and  April,  all  the  canes,  whatever  be  their  age,  are  as  npe  »  the ^naturt  o  t( 

to  be.  He  fays  farther,  that  the  dryneis  o'  the  weather,  and  not  tlie  age anTmolaffes,  one  with  ano 
April,  is  the  caufe  that  in  January  400  gallons  of  mice  commonly  yield  48  lug  J 

ther  s  in  February  from  56  to  64  ;  in  March  from  64  to  72  ;  in  April  fometimes  So  ;  after  whiqh  per  a  B 
meats,  and  even  bums,  when  the  refiner  is  not  very  expert  at  his  bufine  s 
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The  cancs  are  cut  Into  pieces  excludes  the  external  air,  and  the  liquor  Is  allowed  to  re* 

main  about  an  hour  undifturbed,  during  which  period  the 


is  preferred  for  planting, 
about  a  yard  long,  tied  up  in  bundles,  and  carried  in  carts 
to  the  mill,  where  they  are  bruifed,  and  the  juice  is  extract¬ 
ed  from  them.  The  mill  confifts  principally  of  three  up¬ 
tight  iron-plated  rollers  or  cylinders,  from  30  to  40  inches 
in  length,  and  from  20  to  25  inches  in  diameter  5  and  the 
middle  one,  to  which  the  moving  power  is  applied,  turns  the 
other  two  by  means  of  cogs.  Between  thefe  rollers,  the  canes 
(being  previoufly  cut  fhort,  and  tied  into  bundles)  are  twice 
compreffed  ;  for  having  palled  through  the  firft  and  fecond 
rollers,  they  are  turned  round  the  middle  one  by  a  circular 
piece  of  frame-work  or  fereen,  called  in  Jamaica  the  Dumb - 
returnery  and  forced  back  through  the  fecond  and  third  ; 
an  operation  which  fqueezes  them  completely  dry,  and 
fometimes  even  reduces  them  to  powder.  The  cane  juice 
is  received  in  a  leaden  bed,  and  thence  conveyed  into  a  velfcl 
called  the  receiver .  The  refufe,  or  macerated  rind  of  the 
cane  (which  is  called  cane-traj]^  in  contradiftindtion  to  field* 
trajh)y  ferves  for  fuel  to  boil  the  liquor. 

The  juice  as  it  flows  from  the  mill,  taken  at  a  medium, 
contains  eight  parts  of  pure  water,  one  part  of  fugar,  and 
^•one  part  confiding  of  coarfe  oil  and  mucilagious  gum,  with 
a  portion  of  effential  oil.  * 

d  As  this  juice  has  a  ftrong  difpofition  to  fermentation,  it 
r-  iriiift  be  boiled  as  foon  as  poffible.  There  are  fome  water¬ 
mills  that  will  grind  with  great  eafe  canes  fufficient  for  30 
hogfheads  of  fugar  in  a  week.  It  is  necelfary  to  have  boil¬ 
ing  veffels,  or  clarifiers,  that  will  correfpertid  in  dimenfions 
to  the  quantity  of  juice  flowing  from  the  receiver.  Thefe 
clarifiers  are  commonly  three  in  number,  and  are  fometimes 
capable  of  containing  loco  gallons  each;  but  it  is  more 
ufual  to  fee  them  of  300  or  400  gallons  each.  Befides  the 
clarifiers  which  are  ufed  for  the  firft  boiling,  there  are  ge¬ 
nerally  four  coppers  or  boilers.  The  clarifiers  are  placed  in 
the  middle  or  at  one  end  of  the  boiling-houfe.  If  at  one 
end,  the  boiler  called  the  teache  is  placed  at  the  other,  and 
feveral  boilers  (generally  three)  are  ranged  between  them. 
The  teache  is  ordinarily  from  70  to  100  gallons,  and  the 
boilers  between  the  clarifiers  and  teache  diminifh  in  fize  from 
the  firft  to  the  laft.  Where  the  clarifiers  are  in  the  middle, 
there  is  ufually  a  fet  of  three  boilers  of  each  fide,  which  con- 
ilitute  in  effect  a  double  boiling-houfe.  On  very  large  eftates 
this  arrangement  is  found  ufeful  and  necefiary.  The  obje&ion 
to  fo  great  a  number  is  the  expence  of  fuel ;  to  obviate 
which,  in  lome  degree,  the  three  boilers  on  each  fide  of  the 
clarifiers  are  commonly  hung  to  one  fire. 

rI  he  juice  runs  from  the  receiver  along  a  wooden  gutter 
lined  with  lead  into  the  boiling-houfe,  where  it  is  received 
into  one  of  the  clarifiers.  When  the  clarifier  is  filled,  a  fire 
is  lighted,  and  a  quantity  of  Briftol  quicklime  in  powder, 
which  is  called  temper ,  is  poured  into  the  veflel.  The  life 
of  the  lime  is  to  unite  with  the  fuperabundant  acid,  which, 
for  the  fuccefs  of  the  procefs,  it  is  necefl'ary  to  get  rid  of. 
The  quantity  fufficient  to  feparate  the  acid  muft  vary  ac¬ 
cording  to  the  ftrength  of  the  quicklime  and  the  quality  of 
the  liquor.  Some  planters  allow  a  pint  of  lime  to  every 
100  gallons  ofliquor  ;  but  Mr  Edwards  thinks  that  little 
tuore  than  halt  the  quantity  is  a  better  medium  proportion, 
and  even  then,  that  it  ought  to  be  diflolved  in  boiling  wa¬ 
ter,  that  as  little  of  it  as  poffible  may  be  precipitated.  The 
heat  is  fuffered  gradually  to  increafe  till  it  approaches  within 
a  few  degrees  of  the  heat  of  boiling  water,  that  the  impurities 
may  be  thoroughly  feparated.  But  if  the  liquor  were  luffered 
to  boil  with  violence,  the  impurities  would  again  incorpo¬ 
rate  with  it. .  It  is  known  to  be  fufficiently  heated  when 
the  feum  begins  to  rife  in  blifters,  which  break  into  white 
fioth,  and  appear  generally  in  about  40  minutes.  The  fire 
ts  then  fuddenly  extinguished  by  means  of  a  damper,  which 
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impurities  are  collebled  in  feum  on  the  furface.  The  juice 
is  then  drained  off  either  by  a  fyphon  or  a  cock  ;  the  feum 
being  of  a  tenacious  gummy  nature,  does  not  flow  out  with 
the  liquor,  but  remains  behind  in  the  clarifier.  The  liquid 
juice  is  conveyed  from  the  clarifier  by  a  gutter  into  the  eva¬ 
porating  boiler,  commonly  termed  the  grand  copper;  and  if  it 
has  been  obtained  from  good  canes  it  generally  appears 
tranfparent. 

In  the  evaporating  boiler,  which  fhould  be  large  enough  And  four 
to  receive  the  contents  of  the  clarifier,  the  liquor  is  allowed  coppers, 
to  boil ;  and  as  the  feum  rifes  it  is  taken  off.  The  feurn- 
ming  and  evaporation,  are  continued  till  the  liquor  becomes 
finer  and  thicker,  and  fo  far  diminiflied  in  bulk  that  it  may 
be  eafily  contained  in  the  fecond  copper.  When  put  into 
the  fecond  copper,  it  is  nearly  of  the  colour  of  Madeira 
wine  ;  the  boiling  and  feumming  are  continued,  and  if  the 
impurities  be  coufiderable,  a  quantity  of  lime  water  is  ad¬ 
ded.  This  procefs  is  carried  on  till  the  liquor  be  fufficiently 
diminiflied  in  quantity  to  be  contained  in  the  third  copper. 

After  being  purified  a  third  time,  it  is  put  into  the  fourth 
copper,  which  is  called  the  teache ,  where  it  is  boiled  and*  eva¬ 
porated  till  it  is  judged  fufficiently  pure  to  be  removed  from 
the  fire.  In  judging  of  the  purity  of  the  liquor,  many  of  the 
negroes  (fays  Mr  Edwards)  guefs  folely  by  the  eye  (which 
by  long  habit  they  do  with  great  accuracy),  judging  by 
the  appearance  of  the  grain  on  the  back  of  the  ladle  :  but 
the  practice  moft  in  ufe  is  to  judge  by  what  is  called  the 
touch  ;  i.  e.  taking  up  with  the  thumb  a  fmall  portion  of 
the  hot  liquor  from  the  ladle  ;  and,  as  the  heat  diminifhes, 
drawing  with  the  fore-finger  the  liquid  into  a  thread.  This 
thread  will  fuddenly  break,  and  {brink  from  the  thumb  to 
the  fufpended  finger,  in  different  lengths,  according  as  the 
liquor  is  more  or  lefs-  boiled.  The  proper  boiling  height 
for  ftrong  mufeovado  fugar  is  generally  determined  by  a 
thread  of  a  quarter  of  an  inch  long.  It  is  evident,  that  cer¬ 
tainty  in  this  experiment  can  be  attained  only  by  long  habit, 
and  that  no  verbal  precepts  will  furmfh  any  degree  of  /kill 
in  a  matter  depending  wholly  on  conftant  pradfice.  ^ 

The  juice  being  thus  purified  by  paffing  through  the  cla-  After  being 
rifier  and  four  coppers,  it  is  poured  into  coolers,  which  are^dfied  ft 
ufually  iix  in  number.  The  removal  from  the  teache  to  the  granulated 
cooler  is  called  Jinking .  The  cooler  is  a  {hallow  wooden  arid  freed  * 
veflel  7  feet  long,  from  5  to  6  wide,  about  1 1  inches  deep,  from  its 
and  capable  of  containing  a  hogfhead  of  fugar.  As  the  li_  meiaffes. 
quor  cools,  the  fugar  grains,  that  is,  colle&s  into  an  irregular 
mafs  of  imperfedl  cryftals,  feparating  itfelf  from  the  melaffes. 

It  is  then  removed  from  the  cooler,  and  conveyed  to  the  cu- 
ring  houfe,  where  the  melaffes  drain  from  it.  For  receiving 
them  there  is  a  large  ciftern,  the  doping  Tides  of  which  are 
lined  with  boards.  Dire&ly  above  the  ciftern  a  frame  of 
joift-work  without  boarding  is  placed,  on  which  empty 
hogiheads  without  heads  are  ranged.  The  bottoms  of 
thefe  hogfheads  are  pierced  with  8  or  10  holes,  in  each 
of  which  the  ftalk  of  a  plantain  leaf  is  fixed  fo  as  to  pro- 
je£l  6  or  8  inches  below  the  joifts,  and  rife  a  little  above 
the  top  of  the  hogfhead.  The  hogfheads  being  filled  with 
the  contents  of  the  cooler,  confiding  of  fugar  and  melaffes, 
the  melaffes  being  liquid,  drain  through  the  fpungv  ftalk, 
and  drop  into  the  ciftern.  After  the  melaffes  are  drained  oft*, 
the  fugar  becomes  pretty  dry  and  fair,  and  is  then  called 
mufeovado  or  ranv  fugar . 

We  have  defcribed  the  procefs  for  extra&ing  fugar,  which 
is  generally  adopted  in  the  Britifh  Weft  India  iflands,  accord¬ 
ing  to  the  lateft  improvements ;  and  have  been  anxious  to 
prefent  it  to  our  readers  in  the  fimpleft  and  moft  perfpicu- 
ous  form,  that  it  might  be  intelligible  to  every  perfon  ;  and 
H  2  have 
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have  therefore  avoided  to  mention  the  obfervations  and  pro* 

1  pofed  amendments  of  thofe  who  have  written  on  this  fubjeft. 
Had  we  done  fo,  we  fhould  have  fwelled  the  prefent  article 
to  too  great  a  fize,  without  accomplifhing  the  purpofe  which 
we  have  in  view  ;  for  our  intention  is  not  to  inftrudl  the 
planters,  but  to  give  a  diftindl  account  of  the  moll  approved 
methods  which  the  planters  have  generally  adopted.  But 
though  we  judge  it  ufekfs  to  trouble  our  readers  with  all  the 
little  varieties  in  the  procefs  which  different  perfons  employ, 
we  flatter  ourfelves  it  will  not  be  difagreeable  to  learn  by 
what  methods  the  French  make  their  fugar  purer  and  whiter 
Method  of  than  ours.  A  quantity  of  fugar  from  the  cooler  is  put  into 
purifying  conical  pans  or  earthen  pots,  called  by  the  French  formes , 
tded  by  the^av{ng  a  fmall  perforation  at  the  apex,  which  is  kept  clofed. 
trench.  ]?ach  cone,  reverfed  on  its  apex,  is  fnpported  in  another 
earthen  veffel.  The  fyrup  is  ltirred  together,  and  then  left 
to  cryftallize.  At  the  end  of  15  or  1 6  hours,  the  hole  in 
the  point  of  each  cone  is  opened,  that  the  impure  fyrup  may 
run  out.  The  bafe  of  thefe  fugar  loaves  is  then  taken  out, 
and  white  pulverized  fugar  fubftituted  in  its  flead;  which 
being  well  prefled  down,  the  whole  is  covered  with  clay 
moiftened  with  water.  This  water  filters  through  the  mafs, 
carrying  the  fyrup  with  it  which  was  mixed  with  the  fugar, 
but  which  by  this  management  flows  into  a  pot  fubftituted 
in  the  place  of  the  firft.  Thisfecond  fluid  is  called  fne  fyrup . 
Care  is  taken  to  moiften  and  keep  the  clay  to  a  proper  de¬ 
gree  of  foftnefs  as  it  becomes  dry.  The  fugar  loaves  are  af¬ 
terwards  taken  out,  and  dried  in  a  ftove  for  eight  or  ten 
days;  after  which  they  are  pulverized,  packed,  and  ex¬ 
ported  to  Europe,  where  they  ar;e  ft  ill  farther  purified.  The 
reafon  afligned  why  this  procefs  is  not  univerfally  adopted 
in  the  Britifh  fugar  iflands  is  this,  that  the  water  which  di¬ 
lutes  and  carries  away  the  molaffes  diffolves  and  carries  with 
it  fo  much  of  the  fugar,  that  the  difference  in  quality  does 
not  pay  for  the  difference  in  quantity.  The  French  plan¬ 
ters  probably  think  otherwife,  upwards  of  400  of  the  plan¬ 
tations  of  St  Domingo  having  the  neceffary  apparatus  for 
claying  and  adnaliy  carrying  on  the  fyftem. 

The  art  of  refining  fugar  was  firft  made  known  to  the 
lefiring  fi>£ur(>pcans  a  Venetian,  who  is  faid  to  have  received 
duced  by  a  ioo,oco  crowns  for  the  invention.  This  difeovery  was 
Venetian,  made  before  the  new  world  was  explored  ;  but  whether  it 
was  an  invention  of  the  perfon  who  firft  communicated  it, 
or  whether  it  was  conveyed  from  China,  where  it  had  been 
known  for  a  confiderable  time  before,  cannot  now  perhaps 
Msrfons  be  accurately  afeertained.  We  find  no  mention  made  of  the 
Origin  of  refining  of  fugar  in  Britain  till  the  year  1659,  though  it 
Con* me >ce.  probably  was  pra&ifed  feveral  years  before.  For  in  the  Por- 
tuguefe  ifland  of  St  Thomas  in  1624  there  were  74  fugar 
ingenios,  each  having  upwards  of  200  flaves.  The  quantity 
of  raw  fugar  imported  into  England  in  i  7  7  8  amounted  to 
1,403,995  cwts. ;  the  quantity  imported  into  Scotland  in 
the  fame  year  was  117,285  cwts.  ;  the  whole  quantity  im¬ 
ported  into  Great  Britain  in  1787  was  1,926,741  cwts. 
The  fugar  which  undergoes  the  operation  of  refining  in 
mixed  w:th^uroPe  *3  e^er  raw  fugar>  foretimes  called  mufeovado  or 
hn^e- water  caffonado ,  which  is  raw  fugar  in  a  purer  ftate.  The  raw  fu- 
snd  bul-  gar  generally  contains  a  certain  quantity  of  melaffes  as  well 
lock’s  as  earthy  and  feculent  fubftances.  The  caffonado,  by  the 
c x°  ole Tto  °Perati°n  earthing,  is  freed  from  its  melaffes.  As  the 
beau  C  t0  intention  of  refining  thefe  fugars  is  to  give  them  a  higher 
degree  of  whitenefs.  and  folidity,  it  is  neceffary  for  them  ta 
undergo  other  proceffes.  The  firft  of  thefe  is  called  clartfi - 
cation.  It  eonfifts  in  diffolving  the  fugar  in  a  certain  pro¬ 
portion  of  lime-water,  adding  a  proper  quantity  of  bul¬ 
lock's  blood,  and  expofing  it  to  heat  in  order  to  re¬ 
move  the  impurities  which  ftill  remain.  The  heat  is  ia* 
created  very  gradually  till  it  approach  that  of  boiling  water*. 
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By  the  sfliftance  of  the  heat,  the  animal  matter  which  was  hi 
thrown  in  coagulates,  at  the  fame  time  that  it  attra&s  all  ’^r 
the  folid  feculent  and  earthy  matter,  and  raifes  it  to  the  ^ 
furface  in  the  appearance  of  a  thick  foam  of  a  brownifh  co-  ^ 

lour.  As  the  feculencies  are  never  entirely  removed  by  a  tj 

firft  procefs,  a  fecond  is  neceffary.  The  folution  is  there-  # 

fore  cooled  to  a  certain  degree  by  adding  fome  water  ;  then  J 

a  frefti  quantity  of  blood,  but  lefs  confiderable  than  at  firft,  j 

is  poured  in.  The  fire  is  renewed,  and  care  is  taken  to  in-  1 

creafe  the  heat  gently  as  before.  The  animal  fubftance  feizes  ! 

on  the  impurities  which  remain,  colle&s  them  on  the  furfaee,  j 

and  they  are  then  fkimmed  off.  The  fame  operation  is  re. 
peated  a  third  and  even  a  fourth  time,  but  no  addition  is 
made  to  the  liquor  except  water.  If  the  different  proceffes 
have  been  properly  conduced,  the  folution  will  be  freed 
from  every  impurity,  and  appear  tranfparent.  It  is  then 
conveyed  by  a  gutter  into  an  oblong  bafket  about  16  inches 
deep,  lined  with  a  woollen  cloth  ;  and  after  filtering  through 
this  cloth,  it  is  received  in  a  ciftern  or  copper  which  is  pla¬ 
ced  below. 

The  folution  being  thus  clarified,  it  undergoes  a  fecond  Th 
general  operation  called  evaporation .  Fire  is  applied  to  thek'l  ( 
copper  into  which  the  folution  was  received,  and  the  liquid?11 
is  boiled  till  it  has  acquired  the  proper  degree  of  conliftency.H 
A  judgment  is  formed  of  this  by  taking  up  a  fmall  portion rai 
of  the  liquid  and  drawing  it  into  a  thread.  When,  after 
this  trial,  it  is  found  fufficiently  vifeous,  the  fire  is  extinguifh- 
ed,  and  the  liquid  is  poured  into  coolers.  It  is  then  ftirred 
violently  by  an  inftrument  called  an  oar ,  from  the  refem- 
blance  it  bears  to  the  oar  of  a  boat.  This  is  done  in  order 
to  diminifti  the  vifeofity,  and  promote  what  is  called  the 
granulation ,  that  is,  the  forming  of  it  into  grains  or  imper- 
fedl  cryftals.  When  the  liquid  is  properly  mixed  and  cool¬ 
ed,  it  is  then  poured  into  moulds  of  the  form  of  a  fugar 
loaf.  Thefe  moulds  are  ranged  in  rows.  The  fmall  ends,  f  | 
which  are  loweft,  are  placed  in  pots  ;  and  they  have  each  of 
them  apertures  flopped  up  with  linen  for  filtering  the  fyrup, 
which  runs  from  the  moulds  into  the  pots.  The  liquor  is  J 
then  taken  out  flovvly  in  ladlefuls  from  the  coolers,  and  pou-p  - 
red  into  the  moulds.  When  the  moulds  are  filled,  and  them 
contents  ftill  in  a  fluid  ftate,  it  is  neceffary  to  ftir  them,^ 
that  no  part  may  adhere  to  the  moulds,  and  that  the  finally 
cryftals  which  are  juft  formed  may  be  equally  diffufed  thro’fr 
the  whole  mafs.  When  the  fugar  is  completely  cryftallized, 
the  linen  is  taken  away  from  the  apertures  in  the  moulds, 
and  the  fyrup,  or  that  part  which  did  not  cryftallize,  defeends 
into  the  pots  in  which  the  moulds  are  placed.  After  this 
purgation  the  moulds  are  removed  and  fixed  in  other  pots,, 
and  a  ftratum  of  fine  white  clay  diluted  with  water  is  laid 
on  the  upper  part  of  the  loaf.  The  water  defending  thro* 
the  fugar  by  its  own  weight,  mixes  with  the  fyrup  which 
ftill  remains  in  the  body  of  the  loaf,  and  wafhes  it  away. 
When  the  clay  dries,  it  is  taken  off,  and  another  covering 
of  moift  clay  put  ki  its  place  ;  and  if  it  be  not  then  lufti- 
niently  wafhed,  a  third  covering  of  clay  is  applied.  After  j 
the  loaves  have  ftood  fome  days  in  the  moulds,  and  have  ac-p* 
quired  a  confiderable  degree  of  firmnefs  and  folidity,  theyc 
are  taken  out,  and  carried  to  a  ftove,  where  they  are  gra-S 
dually  heated  to  the  50°  of  Reaumur  (64°  of  Fahrenheit), 
in  order  to  difiipate  any  moifture  which  may  be  ftill  con¬ 
fined  in  them.  After  remaining  in  the  ftove  eight  days, 
they  are  taken  out ;  and  after  cutting  off  all  difcolouring 
fpecks,  and  the  head  if  ftill  wet,  they  are  wrapped  in. blue 
paper,  and  are  ready  for  fale.  The  feveral  fyrups  colle&ed 
during  the  different  parts  of  the  procefs,  treated  in  the  lame 
manner  which  we  have  juft  deferihed,  afford  fugars  of  infe¬ 
rior  quality  ;  and  the  laft  portion,  which  no  longer  affords 
any  fugar,  is  fold  by  the  name  of  melaffes* 


s  u 


34 

hat 


* 

th  1  »uty 

■gar 
(■tills  ; 
ho  far- 


tu 


_  35 
HK’  fu- 


caf:dy 

lade. 


36 

:r*|(femical 

& 

It 

of 
ip. 
is 

)U'| 

k 
m, 
iat 


G  [  61  ] 

The  beauty  of  refined  fugar,  when  formed  Into  loaves,  this  affertion* 
confifb  in  whitenefs,  joined  to  a  fmallnefs  of  grain  ;  in  be- 
ing  dry,  hard,  and  fomewhat  tranfparent.  The  procefs 
which  we  have  deferibed  above  refers  to  fugar  once  refined  ; 
but  force  more  labour  is  neceffary  to  produce  double  refined 
fugar.  The  principal  difference  in  the  operation  is  this,  the 
latter  is  clarified  by  white  of  eggs  inftead  of  blood,  and  frefh 
water  in  place  of  lime-water. 

Sugar  candy  is  the  t  true  effence  of  the  cane  formed  into 
large  cryftals  by  a  flow  procefs.  When  the  fyrup  is  well 
clarified,  it  is  boiled  a  little,  but  not  fo  much  as  is  done  for 
the  proof  mentioned  in  the  procefs  for  making  common  fu¬ 
gar.  It  is  then  placed  in  old  moulds,  having  their  lower 
ends  flopped  with  linen,  and  croffed  at  little  diftanccs  with 
fmall  twigs  to  retain  the  fugar  as  it  cryftallizes.  The 
moulds  are  then  laid  in  a  cool  place.  In  proportion  as  the 
fyrup  cools  cryftals  are  formed.  In  about  nine  or  ten  days 
the  moulds  are  carried  to  the  ftove,  and  placed  in  a  pot ; 
but  the  linen  is  not  removed  entirely,  fo  that  the  fyrup  falls 
down  flowly  in  drops.  When  the  fyrup  has  dropped  away, 
and  the  cryftals  of  the  fugar-candy  are  become  dry,  the 
moulds  aie  taken  from  the  ftove  and  broken  in  pieces,  to 
difengage  the  fugar,  which  adheres  ftrongly  to  the  fides  of 
the  moulds.  If  the  fyrup  has  been  coloured  with  cochineal, 
the  cryftals  take  a  flight  taint  of  red ;  if  indigo  has  been 
mixed,  they  affume  a  bluifh  colour.  If  it  be  defired  to  have 
the  candy  perfumed,  the  effence  of  flowers  or  amber  may  be 
dropped  into  the  moulds  along  with  the  fyrup. 

Having  now  given  fome  account  of  the  method  ufually 
employed  for  refining  fugar,  it  will  not  be  improper  to  fay 
a  few  things  concerning  its  nature  and  its  ufes. 

Sugar  is  foluble  in  water,  and  in  a  fmall  degree  in  alcohol. 
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A  veffel  laden  with  fugar  bound  from  the  Sugar. 
Weft  Indies  was  becalmed  in  its  paffage  for  feveral  days,  -  * 

during  which  the  flock  of  provifions  was  exhaufted.  Some 
of  the  crew  were  dying  of  the  feurvy,  and  the  reft  were 
threatened  with  a  ftill  more  terrible  death.  In  this  emer¬ 
gency  recourfe  was  had  to  the  fugar.  The  confequence 
was,  the  fymptoms  of  the  feurvy  went  off,  the  crew  found 
it  a  wholefome  and  fubftantial  aliment,  and  returned  in  good 
health  to  France.  ^  38 

“  Sugar  (fays  Dr  Rufh)  affords  the  greateft  quantity  of  Afford*  the 
nourifhment  in  a  given  quantity  of  matter  of  any  fubftance  in*^^  ^ 


nature;  of  courfe  it  may" be  preferved  in  lefsroom  in  our  hou-J*^™^ 


iiticf  of  When  united  with  a  fmall  portion  of  water,  it  becomes  fu- 
fible ;  from  which  quality  the  art  of  preferving  is  indebt¬ 
ed  for  many  of  its  preparations.  It  is  phofphoric  and 
combuftible  ;  when  expofed  to  fire  emitting  a  blue  flame  if 
the  combuftion  be  flow,  and  a  white  flame  if  the  combuflion 
be  rapid.  By  diftillation  it  produces  a  quantity  of  phlegm, 
acid,  oil,  gas,  and  charcoal.  Bergman,  in  treating  fugar 
with  the  nitrous  acid,  obtaineda  new  acid  now  known  by 
the  name  of  the  oxalic  acid  :  but  he  has  omitted  to  mention 
the  principles  of  which  fugar  is  compofed.  Lavoifier,  how¬ 
ever,  has  fupplied  this  omiflion ;  and  after  many  experiments 
has  afiigned  three  principles  in  fugar,  hydrogene,  oxygene, 
and  caiboue.  If  the  juice  expreffed  from  the  fugar-cane  be 
left  to  itfelf,  it  paffes  into  the  acetous  fermentation  ;  and 
during  the  decompofition  of  the  fugar,  which  is  continued 
for  three  or  four  months,  a  great  quantity  of  glutinous  mat¬ 
ter  is  feparated.  This  matter  when  diftilled  gives  a  portion 
of  ammoniac.  If  the  juice  be  expofed  to  the  fpirituous  fer¬ 
mentation,  a  wine  is  obtained  analogous  to  cyder.  If  this 
wine,  after  being  kept  in  bottles  a  year,  be  diftilled,  we  ob¬ 
tain  a  portion  of  eau  de  vie . 

The  ufes  to  which  fugar  are  applied  are  indeed  numerous 
and  important :  It  can  be  made  fo  folid  as  in  the  art  of 
preferving  to  „  receive  the  moft  agreeable  colours  and  the 
greateft  variety  of  forms.  It  can  be  made  fo  fluid  as  to  mix 
with  any  foluble  fubftance. — It  preferves  the  juice  and  fub¬ 
ftance  of  fruits  in  all  countries  and  in  all  feafons.  It  affords 
a  delicious  feafoning  to  many  kinds  of  food;  It  is  ufeful  in 
pharmacy,  for  it  unites  with  medicines,  and  removes  their 
difagreeable  flavour  :  'it  is  the  bafis  of  all  fyrnps.  M.  Mac- 
quer  has  fhown  in  a  very  fatisfa&ory  manner  how  ufeful 
fugar  would  be  if  employed  in  fermenting  wines.  Sugar 
has  alfo  been  found  a  remedy  for  the  feurvy,  and  a  valu¬ 
able  article  of  food  in  cafes  of  necefiity.  M.  Imbert  de- 
Lennes,  firft  furgeon  to  the  late  Duke  of  Orleans,  publifti- 
the.  following  ftory  iu^the  Gaz$ttc.d^Sante}  which  confirms 
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fes,  and  may  be  confumed  in  lefs  time,  than  more  bulky  and  ment  of 
lefs  nourilhing  aliment.  It  has  this  peculiar  advantage  over  any  kind 
moft  kinds  of  aliment,  that  it  is  not  liable  to  have  its  nutri-of  food* 
tious  qualities  affefted  by  time  or  the  weather  ;  hence  it  is 
preferred  by  the  Indians  in  their  excurfions  from  home. 

They  mix  a  certain  quantity  of  maple  fugar,  with  an  equal 
quantity  of  Indian  corn,  dried  and  powdered,  in  its  milky 
flate.  This  mixture  is  packed  in  little  balkets,  which  are  Tranfafihm 
frequently  wetted  in  travelling,  without  injuring  the  fugar. 

A  few  fpoonfuls  of  it  mixed  with  half  a  pint  of  fpring  wa-^^a/  s°_ 
ter  afford  them  a  pleafant  and  {lengthening  meal.  From^,v©Uu,. 
the  degrees  of  ftrength  and  nourifhment  which  are  convey¬ 
ed  into  animal  bodies  by  a  fmall  bulk  of  fugar,  it  might 
probably  be  given  to  horfes  with  great  advantage,  when 
they  are  ufed  in  places  or  under  circumftances  which  make 
it  difficult  or  expenfive  to  fupport  them  with  more  bulky 
or  weighty  aliment.  A  pound  of  fugar  with  grafs  or 
hay  has  fupported  the  ftrength  and  Ipirits  of  an  horfe 
during  a  whole  day’s  labour  in'  one  of  the  Weft- India. 

Iflands.  A  larger  quantity  given  alone  has  fattened  horfes 
and  cattle,  during  the  war  before  laft  in.  H ifpaniola,  for  a 
period  of  feveral  months,  in  which  the  exportation  of  fugar, 
and  the  importation  of  grain,  were  prevented  by  the  want 
of  fhips.  39* 

“  The  plentiful  ufe  of  fugar  in  diet  is  one  of  the  beft  An  excef- 
preventives  that  has  ever  been  difeovered  of  the  difeafeskn^anT^ 
which  are  produced  by  worms.  Nature  feems  to  have  im- 
planted  a  love  for  this  aliment  in.  all  children,  as  if  it  were 
on  purpofe  to  defend  them  from  thofe  difeafes.  Dr  Rufli 
knew  a  gentleman  in  Philadelphia,  who  early  adopted  this 
opinion,  and  who,  by  indulging  a  large  family  of  children 
in  the  ufe  of  fugar,  has  preferved  them  all  from  the  difeales 
ufually  occafioned  by  worms.  ^ 

“Sir  John  Pringle  has  remarked,  that  the  plague  has  never  And  proba. 
been  known  in  any  country  where  fugar  compofes  a  material bly  apinfi 
part  of  the  diet  of  the  inhabitants.  Dr  Rufh  thinks  it  Pro'and  ortfei^ 
bable  that  the  frequency  of  malignant  fevers  of  all  kinds,  has  maijgnant 
been  leffened  by  this  diet,  and  that  its  more  general  ufiefevers. 
would  defend  that  clafs  of  people  who  are  moft  fubjefi 
to  malignant  fevers  from  being  fo  often  affedted  by  them. 

“  I11  the  numerous  and  frequent  diforders  of  the  bread, 
which  occur  in  all  countries  where  the  body  is  expofed  to 
a  variable  temperature  of  weather,  fugar  affords  the  bafis 
of  many  agreeable  remedies.  It  is  ufeful  in  weakncfies> , 
and  acrid  dtfluxions  upon  other  parts  of  the  body.  Many 
fadts  might  be  adduced  in  favour  of  this  affertion.  Dr 
Rufh  mentions  only  one,  which,  from  the  venerable  name  of 
the  perfon  whofe  cafe  furnifhed  it,  cannot  tail  of  command- 
ing  attention  and  credit.  Upon  my  inquiring  of  Dr  Frank- Has  give* 
lin,  at  the  requeft  of  a  friend  (fays  our  refpedtable  author), relief  from 
about  a  year  before  he  died,  whether  lie  had  found  any  relief^  pain^f 
from  the  pain  of  the  ftone  from  the  blackberry  jam,  of  which,  €  UD~’ 
he  took  large  quantities,  he  told  me  that  he  had,  but  that  he 
believed  the  medicinal  part  of  the  jam  refided  wholly  in  the. 
fugar  ;  and  as  a  reafon  for  thinking  fo,  he  added,  that  he* 
often  found  the  fame  relief  by  taking  about  half  a  pint  of  tu 
3.  :  fpup^ 
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fyrup,  prepared  by  boiling  a  little  brawn  fugar  In  water,  juft 
before  he  went  to  bed,  that  he  did  from  a  dofe  of  opium.  It 
has  been  fuppofed  by  fome  of  the  early  phyficians  of  our 
country,  that  the  fugar  obtained  from  the  maple-tree  is  more 
medicinal  than  that  obtained  from  the  Weft  India  fugar- 
cane  ;  but  this  opinion  I  believe  is  without  foundation.  It  is 
preferable  in  its  qualities  to  the  Weft-India  fugar  only  from 
its  fuperior  cleanlinefs. 

<c  Cafes  may  occur  in  which  fugar  may  be  required  in  me¬ 
dicine,  or  in  diet,  by  perfons  who  refufe  to  be  benefited, 
even  indirectly  by  the  labour  of  flaves.  In  luch  cafes  the 
innocent  maple  fugar  will  always  be  preferred.  It  has  been 
faid,  that  fugar  injures  the  teeth";  but  this  opinion  now 
has  fo  few  advocates,  that  it  does  not  deferve  a  feiious  re¬ 
futation.” 

In  the  account  which  we  have  given  above  of  the  method 
of  cultivating  and  manufacturing  fugar,  we  have  had  in  our 
eye  the  plantations  in  the  Weft  Indies,  where  fiaves  alone  are 
employed  ;  but  we  feel  a  peculiar  pleafure  in  having  it  in  our 
4.3  power  to  add  a  fhort  defeription  of  the  method  ufed  in  the 
Suj?ar  ma-  Eaft  Indies,  becaufe  there  fugar  is  manufa&ured  by  free 
*1U  men>  on  a  plan  which  is  much  more  economical  than  what  is 

Indies  by  followed  in  the  Weft  Indies.  The  account  which  we  mean 
freemen,  to  give  is  an  extraCl  from  the  report  of  the  committee  of 
Privy-council  for  trade  on  the  fubjeCt  of  the  African  flave- 
trade,  drawn  up  by  Mr  Botham.  We  fhall  give  it  in  the 
author’s  own  words. 

“  Having  been  for  two  years  In  the  Enghfh  and  French 
Weft-Indian  Hands,  and  fince  condu&ed  fugar  eftates  in 
the  Eaft-Indies  ;  before  the  abolition  of  the  ilave-trade  was 
agitated  in  parliament,  it  may  be  deferable  to  know  that 
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Of  a  fujie-  fugar  of  a  fuperior  quality  and  inferior  price  to  that  in  our 
rior  quality  ;flan<is  f9  produced  in  the  Eaft-Indies ;  that  the  culture  of 
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the  cane,  the  manufacture  of  the  fugar  and  arrack,  is,  with 
thefe  material  advantages,  carried  on  by  free  people.  China, 
Bengal,  the  coaft  of  Malabar,  all  produce  quantities  of  fugar 
and  fpirits ;  but  as  the  moft  confiderable  growth  of  the  cane 
is  carried  on  near  Batavia,  I  fhall  explain  the  impioved 
manner  in  which  fugar  eftates  are  there  condu&ed.  The 
proprietor  of  the  eftate  is  generally  a  wealthy  Dutchman, 
who  has  ere&ed  on  it  fubftantial  mills,  boiling  and  curing 
45  .houfes.  He  rents  this  eftate  to  a  Chinefe,  who  refides  on 
How  fugar  Jj-  as  a  fuperintendant ;  and  this  renter  (fuppofing  the  eftate 
eftates  are  tQ  confi£  0f  3CO  or  more  acres)  relets  it  to  freemen  in  par- 
gaa^datcelsof  50  or  60  on  thefe  conditions  : ,«  That  they  fhall 
plant  it  in  canes,  and  receive  fo  much  per  pecnl  of  1 3  34- 
pounds  for  every  pecul  of  fugar  that  the  canes  fhall  pro¬ 
duce.”  . 

When  crop  time  comes  on,  the  fuperintendant  collects  a 
fufficient  number  of  perfons  from  the  adjacent  towns  or  villa¬ 
ges,  and  takes  off  his  crop  as  follows.  1o  any  fet  of  tradef- 
rnen  who  bring  their  carts  and  buffaloes  he  agrees  to  give 
fuch  a  price  per  pecul  to  cut  all  his  crop  of  canes,  carry  them 
to  the  mill  and  grind  them.  A  fecond  to  boil  them  per  pecul. 
A  third  to  clay  them  and  bafleet  them  for  market  per  pecul. 
So  that  by  this  method  of  conducing  a  fugar  eftate  the 
tenter  knows  to  a  certainty  what  the  produce  of  it  will  coft 
him  per  pecul.  He  has  not  any  permanent  or  unncceffa- 
ry  expence  ;  for  when  the  crop  is  taken  ofF,  the  tafkmen 
return  to  their  feveral  purfuits  in  the  towns  and  villages 
they  came  from  ;  and  there  only  remains  the  cane  planters 
who  are  preparing  the  next  year’s  crop.  This  like  all  other 
complex  arts,  by  being  divided  into  feveral  branches,  renders 
the  labour  cheaper  and  the  work  more  perfe&ly  done. 

Only  clayed  f  agars  are  made  at  Batavia ;  thefe  are  in  quality 
equal  to  thebeft  fort  from  the  Weft  Indies,  and  are  fold  fo 
low  from  the  fugar  eftates  as  eighteen  {hillings  fterling  per 
^>ecul  jof  133^ libs*  This  is  not  the  felling  price  to  the 


trader  at  Batavia,  as  the  government  there  is  arbitrary,  and 
fugar  fubje&Jto  duties  impoftd  at  will.  The  Shabander  ex¬ 
acts  a  dollar  per  pecul  on  all  fugar  exported.  The  price  of 
common  labour  is  from  9d  to  1  od  per  day.  By  the  method 
of  carrying  on  the  fugar  eftates,  the  tafkmen  gain  confider- 
ably  more  than  this  not  only  frorrt  working  extraordinary 
hours,  but  from  being ^conlidered  artifts  in  their  feveral 
branches.  They  do  not  make  fpirits  on  the  fugar  eftates. 

The  melaftes  is  fent  for  fale  to  Batavia,  where  one  diftillery 
may  purchafe  the  produce  of  an  hundred  eftates.  Here  is 
a  vaft  faving  and  redudlion  of  the  price  of  fpiiits  ;  not  as 
in  the  Weft  Indies,  a  diftillery,  for  each  eftate  ;  many  cen¬ 
tre  in  one,  and  arrack  is  fold  at  Batavia  from  21  to  25  rix- 
dollars  per  leaguer  of  160  gallons  j  fay  Sd  per  gallon. 

The  Sugar  Maple ,  (the  acer  facchartnum  of  Linnaeus), Defcripti^ 
as  well  as  the  fugar-cane,  produces  a  great  quantity  of  fugar. <lf  the% 
This  tree  grows  in  great  numbers  in  the  weftern  counties c< 
of  all  the  middle  ftates  of  the  American  union.  Thofe 
which  grow  in  New  York  and  Pennfylvania  yield  the  fugar 
in  a  greater  quantity  than  thofe  which  grow  on  the  waters 
of  Ohio. — Thefe  trees  are  generally  found  mixed  with  the 
beech,  hemlock,  white  and  water  afh,  the  cucumber-tree, 
linden,  afpen,  butter  nut,  and  wild  cherry  trees.  They 
fometimes  appear  in  groves  covering  five  or  fix  acres  in  a 
body,  but  they  are  more  commonly  interfperfed  with  fome 
or  all  of  the  foreft  trees  which  have  been  mentioned.  From  Tranfa^ 
30  to  50  trees  are  generally  found  upon  an  acre  of  ground.©/ the  Am 
They  glow  only  in  the  richeft  foils,  and  frequently  in 
ground.  Springs  of  the  pureft  water  abound  in  their  neigh-^J"^^ 
bourhood.  They.are,  when  fully  grown,  as  tall  as  the  white 
and  black  oaks,  and  from  two  to  three  feet  in  diameter. 

They  put  forth  a  beautiful  white  bio  Horn  in  the  fpring  be¬ 
fore  they  {how  a  fingle  leaf.  The  colour  of  the  bloffom 
diftinguifhes  them  from  the  acer  rubrum,  o?  the  common 
maple,  which  affords  a  bloffom  of  a  red  colour.  *1  he  wood 
of  the  fugar  maple-tree  is  extremely  inflammable,  and  is  pre¬ 
ferred  upon  that  account  by  hunters  and  furveyors  for  fire¬ 
wood.  Its  fmall  branches  are  fo  much  impregnated  with 
fugar  as  to  afford  fupport  to  the  cattle,  horfes,  and  fheep 
of  the  firft  fettlers,  during  the  winter,  before  they  are  able 
to  cultivate  forage  for  that  purpofe.  Its  afhes  afford  a 
gieat  quantity  of  potafh,  exceeded  by  few,  or  perhaps  by 
none,  of  the  trees  that  grow  in  the  woods  of  the  United 
States.  The  tree  is  fuppofed  to  arrive  at  its  full  growth 
in  the  woods  in  twenty  years 
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It  is  not  injured  by  tapping  ;  on  the  contrary,  the  oftener  The  oftei 
it  is  tapped,  the  more  fyrup  is  obtained  from  it.  In  this 
refped  it  follows  a  law  of  animal  fecretion.  A  fingle  treethe  ^ori 
had  not  only  furvived,  but  flourifhed  after  forty- two  tappings  fyrup 
in  the  fame  number  of  years.  The  effeefts  ot  a  yearly  dit-  tainedfn 
charge  of  fap  from  the  tree,  in  improving  and  increafmglt* 
the  fap,  are  demo nft rated  from  the  fuperior  excellence  of 
thofe  trees  which  have  been  perforated  in  an  hundred  places, 
by  a  fmall  wood-pecker  which  feeds  upon  the  fap.  The 
trees,  after  having  been  wounded  in  this  way,  diftil  the  re¬ 
mains  of  their  juice  on  the  ground,  and  afterwards  acquire 
a  black  colour.  The  fap  of  thefe  trees  is  much  fweeter  to 
the  tafte  than  that  which  is  obtained  from  trees  which  have 
not  been  previoufiy  wounded,  and  it  affords  mere  fugar. 

From  twenty-three  gallons  and  one  quart  of  fap,  procured 
in  twenty.four  hours  from  only  two  of  thefe  dark  coloured 
trees,  Arthur  Noble,  Elq4,  of  the  ftate  of  New  York,  ob¬ 
tained  four  pounds  and  thiiteen  ounces  of  good  grained 
fugar.  W 

A  tree  of  an  ordinary  fize  yields  in  a  good  feafon  fromrity  off 
twenty  to  thirty  gallons  of  lap,  from  which  are  m?.de  fromwi^pru 
five  to  fix  pounds  of  fugar.  To  this  there  aie  fometimes 
remarkable  exceptions.  Samuel  Lowe,  Efq;  a  juftice  oft:tyoff, 
1  peace  gar, 
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ccacc  in  Montgomery  county,  in  the  (late  of  New  York, 
informed  Arthur  Noble,  Efq;  that  he  had  made  twenty 
pounds  and  one  ounce  of  fugar  between  the  14th  and  23d 
of  April,  in  the  year  1789,  from  a  Angle  tree  that  had 
been  tapped  for  feveral  fuccefilve  years  before, 
m  auan-  From  the  influence  which  culture  has  upon  forelt  and 
tafofcht  other  trees,  it  has  been  fuppofed,  that  by  tranfplanting  the 
W  crea-  {War  maple-tree  into  a  garden,  or  by  dcftroying  fuch  other 
fed  y  cul  tr^es  as  ^e{ter  ;t  |rom  the  rays  of  the  fun,  the  quantity  of  the 
tU  fap  mi.  .ht  be  increafed,  and  its  quality  much  improved.  A 
farmer  in  Northampton  county,  in  the  ftate  of  Pennsylvania, 
planted  a  number  of  thefe  trees  above  twenty  years  ago  in 
his  meadow,  from  three  gallons  of  the  fap  of  which  lie  ob¬ 
tains  every  year  a  pound  of  fugar.  It  was  obferved  former¬ 
ly,  that  it  required  five  or  fix  gallons  of  the  fap  of  the  trees 
which  grow  inthe  woods  to  produce  the  fame  quantity  of  fugar. 
r|  ;;p  w  The  fap  diflils  from  the  wood  of  the  tree.  Trees  which 
i  from  have  been  cut  down  in  the  winter  for  the  fupport  of  the  do- 
meflic  animals  of  the  new  fettlers,  yield  a  confiderable  quan¬ 
tity  of  fap  as  foon  as  their  trunks  and  limbs ^  feel  the  rays 
of  the  fun  in  the  fpring  of  the  year.  .  It  is  in  confequence 
of  the  fap  of  thefe  trees  being  equally  diffufed  through  every 
part  of  them,  that  they  live  three  years  after  they  are 
girdled,  that  is,  after  a  circular  incifion  is  made  through  the 
bark  into  the  fubftance  of  the  tree  for  the  purpofe  of  de- 
flroying  it.  It  is  remarkable  that  grafs  thrives  better  under 
this  tree  in  a  meadow,  than  in  fituations  expofed  to  the  con- 
ftant  a&iom  of  the  fun.  The  feafon  for  tapping  the  trees 
is  in  February,  March,  and  April,  according  to  the  weather 
which  occurs  in  thefe  months. 

Blcreafed  Warm  davs  and  frefty  nights  are  mod  favourable  to  a 
'  ‘  plentiful  difeharge  of  fap.  The  quantity  obtained  in  a  day 

from  a  tree  is  from  five  gallons  to  a  pint,  according  to  the 
greater  or  lefs  heat  of  the  air.  Mr  Rowe  informed  Arthur 
Noble,  Efq;  that  he  obtained  near  three  and  twenty  gallons 
of  fap  in  one  day  ( April  14.  1789.)  /rom  the  Angle  tree 
which  was  before  mentioned.  Such  inftances  of  a  profu¬ 
sion  of  fap  in  Angle  trees  are  however  not  very  common. 
There  is  always  a  fufpenfion  of  the  difeharge  of  fap  in  the 
is  drair. night  if  a  froft  fuccecd  a  warm  day.  The  perforation  in 
jromthe^{ie  tree  made  with  an  axe  or  an  auger.  Fhe^  latter  is 
preferred  fiom  experience  of  its  advantages.  The  auger  is 
introduced  about  three  quarters  of  an  inch,  and  in  an  afeend- 
ing  dire&iori  (that  the  fap  may  not  be  frozen  in  a  flow  cur¬ 
rent  in  the  mornings  or  evenings),  and  is  afterwards  deepen¬ 
ed  gradually  to  the  extent  of  two  inches.  A  fpout  is  in¬ 
troduced  about  half  an  inch  into  the  hole  made  by  this 
auger,  and  proje&s  from  three  to  twelve  inches  from  the 
tree.  The  fpout  is  generally  made  of  the  fumach  or  elder, 
which  ufually  grows  in  the  neighbourhood  of  the  fugar 
trees.  The  tree  is  firft  tapped  on  the  fouth  fide  ;  when  the 
difeharge  of  its  fap  begins  to  leffen,  an  opening  is  made  on 
the  north  fide,  from  which  an  increafed  difeharge  takes 
place.  The  fap  flows  from  four  to  fix  weeks,  according  to 
the  temperature  of  the  weather.  Troughs  large  enough  to 
contain  three  or  four  gallons  made  of  white  pine,  or  white 
afli,  or  of  dried  water  afh,  afpen,  linden,  poplar,  or  common 
maple,  are  placed  under  the  fpout  to  receive  the  fap, 
which  is  carried  every  day  to  a  large  receiver,  made  of 
either  of  the  trees  before  mentioned.  From  this  receiver  it 
is  conveyed,  after  being  drained,  to  the  boiler. 

■reduced  We.  underdand  that  there  are  three  modes  ©f  reducing 
!  fugar  by  the  fap  to  fugar;  by  evaporation,  by  freezing,  and  by  boil¬ 
ing  ;  of  which  the  latter  is  mod  general,  as  being  the  mod 
expeditious.  We  are  farther  afiured,  that  the  profit  of  the 
maple  tree  is  not  confined  to  its  fugar.  It  affords  mod 
agreeable  melaffes,  and  an  excellent  vinegar.  The  fap 
which  is  fuitable  for  thefe  purpofes  is  obtained  after  the  fap 
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which  affords  the  fugar  has  ceafed  to  flow,  fo  that  the  mn> 
nufadories  of  thefe  different  produds  of  the  maple-tree, 
by  fucceeding,  do  not  interfere  with  each  other.  The 
melaffes  may  be  made  to  compofe  the  bads  of  a  plea- 
fant  fummer  beer.  The  fap  of  the  maple  is  moreover  ca¬ 
pable  of  affording  a  fpirit ;  but  we  hope  this  precious  juice 
will  never  be  prodituted  to  this  ignoble  purpofe.  Should 
the  life  of  fugar  in  diet  become  more  general  in  this  conn- 
try  (fays  Dr  Rufti),  it  may  tend  to  leffen  the  inclination 
or  fuppofed  necedity  for  fpirits,  for  I  have  obferved  a  rthlh 
for  fugar  in  diet  to  be  feldom  accompanied  by  a  love  for 

drong  drink.  p 

There  are  feveral  other  vegetables  railed  in  our rown®“fa,rf^rJ 
country  which  afford  fugar;  as  beet-roots,  fknrets,  parfneps, many  otilec, 
potatoes,  celeri,  red-cabbage  dalks,  the  young  (hoots  of  vegetables 
dian  wheat.  The  fugar  is  mod  readily  obtained  from  thefe, 
by  making  a  tinaure  of  the  fubjea  in  redified  fpirit  of 
wine  ;  which,  when  faturated  by  heat,  will  depofit  the  fugar 
upon  {landing  in  the  cold. 

Sugar  of  Milk*  Sec  Sugar  of  Milk* 
yield  of  Sugar.  See  Chemistry-TWi?*. 

SUGILLATION,  in  medicine,  an  extravafation  of 
blood  in  the  coats  of  the  eye,  which  at  firft  appears  of  a  red- 
di{h  colour,  and  afterwards  livid  or  black.  If  the  diforder  is 
great,  bleeding  and  purging  are  proper,  as  are  alto  difcutients. 
SUICIDE,  the  crime  of  felt-murder,  or  the  perfon  who 

commits  it.  . 

We  have  often  wifhed  to  fee  a  hidory  of  crimes  drawn 
up  by  a  man  of  ability  and  refearch.  In  this  hidory  we 
would  propofe  that  the  author  fhould  deferibe  the  crimes  pe¬ 
culiar  to  different  nations  in  the  different  ftages  of  fociety^ 
and  the  changes  which  they  undergo  in  the  progreis  of  ci¬ 
vilization.  After  having  arranged  the  hidorical  fads,  he 
might,  by  comparing  them  with  the  religion  and  the  know¬ 
ledge  of  the  people,  deduce  fome  important  general  coriclii- 
dons,  which  would  lead  to  a  difeovery  of  the  caufe  of  crimes*, 
and  of  the  remedy  mod  proper  to  be  applied.  Some 
crimes  arc  peculiar  to  certain  dages  of  fociety,  lome  to  cer¬ 
tain  nations,  &c,  #  t 

Suicide  is  one  of  thofe  crimes  which  we  are  led  to  believe  Suicide 
not  common  among  favage  nations.  The  fird  indances  ofamong  the 
it  recorded  in  the  Jewifli  hidory  arc  thofe  of  Saul  and  Ahi-Jews* 
tophel ;  for  we  do  not  think  the  death  of  Samfon  a  proper 
example.  We  have  no  reafon  to  fuppofe  that  it  became 
common  among  the  Jews  till  their  wars  with  the  Romans, 
when  multitudes  flaughtered  themfelves  that  they  might  not 
fall  alive  into  the  hands  of  their  enemies.  But  at  this  pe¬ 
riod  the  Jews  were  a  mod  defperate  and  abandoned  race  of 
men,  had  corrupted  the  religion  ot  their  fathers,  and  reject¬ 
ed  that  pure  fydem  which  their  promifed  Meffiah  came  t© 

Jerufalem  to  announce.  *  a  ' 

When  it  became  remarkable  among  the.  Greeks,  we  have  Amongths 
not  been  able  to  difeover  ;  but  it  was  foi  bidden  by  Pytha-  Greeks, 
goras,  as  we  learn  from  Athenseus,  by  Socrates  and  Ariftotle, 
and  by  the  Theban  and  Athenian  laws.  In  the  earlieft 
ages  of  the  Roman  republic  it  was  feldom  committed  ;  but 
when  luxury  and  the  Epicurean  and  Stoical  philofophy  had 
corrupted  the  fimplicity  and  virtue  of  the  Roman  character, 
then  they  began  to  feek  (belter  in  fuicide  from  their  misfor¬ 
tunes  or  the  effects  of  their  own  vices.  .  .  3 

The  religious  principles  of  the  bramins  of  India  led  them  The 

to  admire  fuicide  on  particular  occafions  as  honourable,  mi  ns  and 
Accuftomed  to  abftinence,  mortification,  and  the  contempt  1ent003^ 
of  death,  they  confidered  it  as  a  mark  of  weaknefs  of  mind 
to  fubmit  to  the  infirmities  of  old  age.  We. are  informed, 
that  the  modern  Gentoos,  who  (till  in  moft  things  con-orm  ^ 
to  the  cutloms  of  their  anceftors,  when  old  and  mhrm,  are* 
frequently  brought  to  the  banks  of  rivers,  particularly  to 
*  thofe 
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tboje  of  the  Ganges,  that  they  may  die  In  its  facrcd  ftreams, 
which  they  believe  can  walk  away  the  guilt  of  thdr  fins. 
*Pl'l  lfS  t^lc  rnax*ma  the  brarning,  which  have  encouraged 
Voj  j.  aP'  this  pra&ice,  we  arc  affured  by  Mr  Holwell,  are  a  corrup¬ 
tion  of  the  doflrines  of  the  Shaftah,  which  pofitively  forbid 
Jitl-well's  fuicide  under  the  fevereft  pnniihment.  The  practice  which 
^Events™^  re%*on  or  affe&ion  has  eftablifhed  among  the  Gentoos  for 
voin/*  C’Womcn  at  the  death  of  their  hufbands  to  burn  themfelves 
alive  on  the  funeral  pile,  we  do  not  think  ought  to  be  con- 
fidered  as  fuicide,  as  we  are  not  anxious  to  extend  the  mean¬ 
ing  of  the  word;  for  were  we  to  extend  it  thus  far,  it  would 
be  as  proper  to  apply  it  to  tliofe  who  choofe  rather  to  die  in 
battle  than  make  their  efcape  at  the  expence  of  their  ho¬ 
nour.  Thus  we  fhould  condemn  as  fuicides  the  brave  Spar¬ 
tans  who  died  at  Thermopylae  in  defence  of  their  country  : 
we  fhould  alfo  be  obliged  to  apply  the  fame  difgraceful  epi¬ 
thet  to  all  thofe  well-meaning  but  weak-minded  Chriftians 
in  this  ifland,  who  in  the  laft  century  chofe  rather  to  die  as 
martyrs  than  comply  with  commands  which  were  not  mo¬ 
rally  wrong.  According  to  the  Gentoo  laws,  “  it  is  proper 
for  a  woman  after  her  hufband’s  death  to  burn  herfelf  in 
the  fire  with  his  corpfe.  Every  woman  who  thus  burns 
fhall  remain  in  paradife  with  her  hufband  three  crore  and 
fifty  lacks  of  years.  If  fhe  cannot,  {he  muft  in  that  cafe 
preferve  an  inviolable  chaflity.  If  fhe  remain  chafte,  fhe 
goes  to  paradife ;  and  if  fhe  do  not  preferve  her  chaflity,  fhe 
4  goes  to  hell.” 

Among  the  A  cuftom  fimilar  to  this  prevailed  among  many  nations 
n-zLI/S1!8,  on  the  continent  of  America.  When  a  chief  died,  a  cer¬ 
tain  number  of  his  wives,  of  his  favourites,  and  of  his  Haves, 
were  put  to  death,  and  interred  together  with  him,  that  he 
might  appear  with  the  fame  dignity  in  his  future  Ration, 
and  be  waited  upon  by  the  fame  attendants.  This  perfua- 
fion  is  fo  deeply  rooted,  that  many  of  their  retainers  offer 
themfelves  as  vi&ims;  and  the  fame  cuftom  prevails  in  many 
of  the  negro  nations  in  Africa. 

If  we  can  believe  the  hiftorians  of  Japan,  voluntary  death 
is  common  in  that  empire.  The  devotees  of  the  idol  A- 
mida  drown  themfelves  in  his  prefence,  attended  by  their  re¬ 
lations  and  friends,  and  feveral  of  the  priefts,  who  all  con- 
fider  the  devoted  perfon  as  a  faint  who  is  gone  to  everlaft- 
ing  happinefs.  Such  being  the  fuppofed  honours  appro- 
_  _  priated  to  a  voluntary  death,  it  is  not  furprifing  that  the  Ja- 
*Hrefl?Indie  Panek  anxi°u^y  cherifh  a  contempt  of  life.  Accordingly 
;*J,it  is  a  part  of  the  education  of  their  children  “  to  repeat 
poems  in  which  the  virtues  of  their  anceftors  are  celebrated, 
an  utter  contempt  of  life  is  inculcated,  and  fuicide  is  fet  up 
as  the  moft  heroic  of  a&ions.” 

A  notion  feems  alfo  to  have  prevailed  among  the  an¬ 
cient  Scythian  tribes,  that  it  was  pufillanimous  and  ig¬ 
noble  for  a  man  whofe  ftrength  was  wafted  with  difeafe 
or  infirmity,  fo  as  to  be  ufelefs  to  the  community,  to  con¬ 
tinue  to  live.  It  was  reckoned  an  heroic  a&ion  volun¬ 
tarily  to  feek  that  death  which  he  had  not  the  good  for. 
tune  to  meet  in  the  field  of  battle.  Perverfion  of  moral 
feeling  does  not  fpring  up,  we  hope,  fpontaneoufly  in  any 
nation,  but  is  produced  by  fome  peculiarities  of  fitiiation. 
A  wandering  people  like  the  Scythians,  who  roamed  about 
from  place  to  place,  might  often  find  it  impoffible  to  attend 
the  fick,  or  to  fupply  from  their  precarious  ftore  the  wants 
of  the  aged  and  infirm.  The  aged  and  infirm  themfelves,  no 
longer  able  to  fupport  the  chara&er  of  warriors,  would  find 
themfelves  unhappy.  In  this  way  the  pradice  of  putting  to 
death  fuch  perfons  as  were  ufelefs  to  the  community  might 
originate,  and  afterwards  be  inculcated  as  honourable  ;  but 
be  who  put  an  end  to  his  infirmities  by  his  own  hand,  ob¬ 
tained  a  charader  ftill  more  illuftrious. 

The  tribes  of  Scandinavia,  which  wor (hipped  Odin  the 
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Scythians, 


"  father  of  daughter,”  were  taught,  that  dying  in  the  field  of  SuleMe, 
battle  waa  the  moft  glorious  event  that  could  befal  them.  — v-* / 
This  was  a  maxim  fuited  to  a  warlike  nation. 


In  order  to  *  7 

eftablifh  it  more  firmly  in  the  mind,  all  were  excluded  from dinavianj* 
Odin’s  feaft  of  heroes  who  died  a  natural  death.  In  Afgar- 
dia  flood  the  hall  of  Odin  ;  where,  feated  on  a  throne,  lie 
received  the  fouls  of  his  departed  heroes.  This  place  was 
called  Valhalla ,  fignifying  “  the  hall  of  tliofe  who  died  hy 
violence.,,  Natural  death  being  thus  deemed  inglorious,  and 
punifhed  with  exclufion  from  Valhalla  the  paradife  of  Odin, 
he  who  could  not  enjoy  death  in  the  field  of  battle  was  led 
to  feek  it  by  liis  own  hands  when  ficknefs  or  old  age  began 
to  affail  him.  In  fuch  a  nation  fuicide  muft  have  been  very 
common.  ^ 

As  fuicide  prevailed  much  in  the  decline  of  the  Roman  h  prevail, 
empire;  when  luxury,  licentioufnefs,  profligacy,  and  falfe ed  muchic 


philo fophy,  pervaded  the  world,  fo  it  continued  to  prevail  of^heK^ 


even  after  Chriftianity  was  eftablifhed.  The  Romans",  when  man  em. 
they  became  converts  to  Chriftianity,  did  not  renounce  their  p»rc. 
ancient  prejudices  and  falfe  opinions,  but  blended  them  with 
the  new  religion  which  they  embraced.  The  Gothic  na¬ 
tions  alfo,  who  fubverted  the  Roman  empire,  while  they  re¬ 
ceived  the  Chriftian  religion,  adhered  to  many  of  their  for¬ 
mer  opinions  and  manners.  Among  other  criminal  pradices 
which  were  retained  by  the  Romans  and  their  conquerors, 
that  of  filicide  was  one  ;  but  the  principles  from  which  it 
proceeded  were  explained,  fo  as  to  appear  more  agreeable 
to  the  new  fyftem  which  they  had  efpoufed.  It  was  com¬ 
mitted,  either  to  fecure  from  the  danger  of  apoftacy,  to 
procure  the  honour  of  martyrdom,  or  to  preferve  the  crown 
of  virginity. 

When  we  defeend  to  modern  times,  we  lament  to  find  fo  Too  com 
many  inftances  of  fuicide  among  the  moft  polifhed  nations,  who  mon  m  m 
have  the  beft  opportunities  of  knowing  the  atrocity  of  that  un-dern  timfl 
natural  crime.  The  Englifh  have  long  been  reproached  by  fo-JXefo 
reigners  for  the  frequent  commiffion  of  it;  and  the  “  gloomy England 
month  of  November”  has  been  ftigmatized  as  the  feafon than 
when  it  is  moft  common.  But  this  difgraceful  imputation/h.€r  H 
we  think,  may  be  juftly  attributed,  not  to  the  greater  fre-tne!* 
quency  of  the  crime  in  England  than  in  other  places,  but 
to  the  cuftom  of  publifhmg  in  the  newfpapers  every  inftance 
of  fuicide  which  is  known.  Mr  Moore,  who  lately  publifh- 
ed  a  full  inquiry  into  this  fubjed,  was  at  great  pains  to  ob¬ 
tain  accurate  information  concerning  the  pei  pet  ration  of  this  ^trc'ur 
crime  in  different  countries.  Mercier,  who  wrote  in  \'i%2,  'Tahl?a’u 
fays,  that  the  annual  number  of  fuicides  in  Paris  was  then  Po>*jo 
about  15-0.  He  does  not  tell  us  how  he  came  by  the  in- The  mr 
formation  ;  but  we  have  the  authority  of  the  Abbe  Fonta-h.er  °ffui 
na  for  afferting,  that  more  perfons  put  an  end  to  their  lives 1:1 ! 
in  Paris  than  in  London.  The  Abbe  had  this  information^ 
from  the  lieutenant  of  the  police.  Mr  Moore  was  informed  eva, 
by  one  of  the  principal  magiftrates  of  Geneva,  that  in  thatacconIin 
city,  which  contains  about  25,000  inhabitants,  the  average t0 the \\ 
number  of  filicides  is  about  eight.  The  average  number  of au*°  | 
filicides,  from  what  caufe  foever,  for  the  laft°28  years,  has 
been  32  each  year  for  London,  Southwark,  and  Weftmin- 
lter.  In  Edinburgh,  which  contains  80,000  inhabitants, 
we  are  convinced  the  average  number  of  fuicides  does  not 
exceed  four.  Mr  Moore  found,  from  the  accounts  with 
which  he  was  favoured  by  the  feveral  coroners  of  the  coun¬ 
ty  of  Kent,  that  for  the  laft  18  years  the  number  has  been 
upwards  of  3 2. each  year.  Kent  is  fuppofed  to  contain 
200,000  inhabitants,  and  London  800,000.  It  is  eafy 
therefore  to  fee,  that  in  the  metropolis  many  inftances  of 
fuicide  muft  occur  which  are  never  the  fubjed  of  legal  in¬ 
quiry,  and  confequently  never  made  known  to  the  world. 
Whereas  in  the  country  towns  and  villages  of  Kent  it  is 
fcarcely  poffible  to  conceal  fuch  an  adion  as  felf-murder 
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from  the  knowledge  of  the  whole  neighbourhood.  The  cal¬ 
culation  therefore  refpe&ing  Kent  we  may  receive  as  true, 
while  we  muft  increafe  the  average  number  in  London  very 
confiderably.  Mr  Moore  computes  the  average  number  of 
filicides  In  England  every  year  at  a  tlioufand  ;  but  the  prin¬ 
ciples  on  which  he  founds  this  opinion  are  fo  imperfect  and 
vague,  that  we  do  not  think  it  can  be  depended  on  as  co¬ 
ming  near  the  truth. 

wju  It  might  lead  to  fome  interefting  conclufions  to  compare 
a  together,  not  only  the  number  of  filicides  in  different  coun¬ 
tries,  but  alfo  the  rank  and  principles,  the  fex  and  age,  of 
fin-  thofe  unhappy  perfons  by  whom  it  has  been  committed. 
Mercier  fays,  that  at  Paris  it  was  the  lower  ranks  who  were 
moft  commonly  guilty  of  it ;  that  it  was  moflly  committed 
in  garrets  or  hired  lodgings  ;  and  that  it  proceeded  from  po¬ 
verty  und  oppiefiion.  A  great  many,  he  fays,  wrote  letters 
to  the  magiftrates  before  their  death.  Mr  Moore’s  corre- 
fpondent  from  Geneva  informed  him,  that  from  the  year 
1777  to  1787  more  than  100  fuicides  were  committed 
in  Geneva;  that  two-thirds  of  tliefe  unfortunate  perfons 
were  men  ;  that  few  of  the  clerical  order  have  been  known 
X  ,  to  commit  it ;  and  that  it  is  not  fo  much  the  end  of  an  im- 
moral,  irreligious*  diffipated  life,  as  the  effe&  of  melancholy 
and  poverty.  By  the  information  obtained  from  the  coro¬ 
ners  of  Kent,  it  appears,  that  of  the  32,  three-fourths  have 
deftroyed  themfelves  by  hanging;  that  the  proportion  of 
males  to  females  has  been  about  two-thirds  of  the  former; 
that  no  one  feafon  of  the  year  ^jmove  dillinguiihed  for  this 
crime  than  another  ;  and  that  fuicide  is  upon  the  increafe. 

Our  accounts  refpe&ing  the  city  of  London  are  very  im¬ 
ported!  ;  but  we  think  ourfelyes  intitled  to  conclude,  that 
filicide  is  more  common  among  the  great  and  wealthy  than 
among  the  lower  ranks,  and  that  it  is  ufually  the  effedl  of 
gaming  and  diffipation. 

Thofe  who  have  inquired  into  the  caufes  of  fuicide  in 
Britain  have  enumerated  many  phyfical  as  well  as  moral 
caufes.  *1  hey  have  aferibed  it  to  the  variablenefs  of  our  cli - 
n  ™ate> t0  the  great  ufe  of  animal  food,  to  ftrong  fpirituous 
liquors,  to  tea,  and  to  the  fulphureous  exhalations  of  the 
pit-coal  ufed  as  fuel,  which  are  faid  to  produce  a  depreflion 
of  fpirits  and  nervous  affedions.  Of  our  climate,  we  have 
no  caufe  to  complain,  nor  have  wre  any  reafon  to  impute 

any  of  mir  vir*PQ  tn  Jtc  infl 1 1  /•»/=>  ^ 


SuJc'de. 
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And  moral 
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Among  the  moral  caufes  w’hicli  are  fuppofed  to  co  ope¬ 
rate  in  producing  fuicide  in  Britain,  the  freedom  of  our  con- 
ftitution  and  laws  is  reckoned  one.  That  rational  liber¬ 
ty  fhould  have  any  tendency  to  encourage  crimes  of  anycayfc/,* 
kind,  a  Chriflian  philofopher  can  never  allow  ;  for  fuch  an 
opinion  is  totally  difcountenanced  by  enlightened  views  of 
nature.  Mercier  lias  aferibed  the  frequency  of  fuicide  in 
Paris  to  the  opprefiion  of  the  late  government.  Now  it  ap¬ 
pears  fomewliat  extraordinary,  that  fuicide  in  one  country 
ftiould  be  occalioned  by  liberty,  and  in  another  by  the  want 
of  it.  One  of  thefe  opinions  mull  be  Life,  and  it  is  furely 
not  difficult  to  diftinguilh  which. 
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any  of  our  vices  to  its  influence.  There  are  many  climates 
much  more  unfavourable  where  fuicide  is  fcarcely  known. 
I  hat  an  excdlive  quantity  of  grofs  animal  food,  or  of  ftrong 
liquors,  or  of  tea,  will  powerfully  affed  the  human  conlti- 
tution,  we  will  not  deny  :  but  before  we  confider  thefe  as 
caufes,  it  muft  firfl  be  determined,  whether  thofe  who  are 
guilty  of  felf- murder  be  much  addided  to  them  ;  and  if  they 
are,  whether  there  be  not  other  caufes  much  more  violent  in 
their  nature  which  have  operated  on  their  mind ;  for  we 
ought  not  raflily  to  attribute  vicious  eflfeds  to  any  of  thofe 
things  which  feem  to  have  been  created  on  purpofe  for  the 
comfort  or  convenience  of  man.  We  are  rather  furprifed  to 
find  that  coal  is  mentioned  even  as  a  diftant  caufe  of  fuicide; 
lor  it  is  one  of  the  bleffings  of  our  ifiand  :  and  a  good  coal 
ire  ut  have  always  found  rather  conducive  to  good  fpirits 
than  injurious  to  them. 

Vol.  XVIII.  Part  I. 


Humanity  would  in  moft  cafes  difpofe  us  to  to  conclude,  Not 
that  fuicide  is  the  efTed  ofinfanity,  were  there  not  fo  manyalways  to 
inftances  of  cool  deliberate  felf-murder.  That  fuicide  is  anin‘amtI* 
unnatural  crime,  which  none  but  a  madman  would  commit, 
compaffion  indeed  may  fuppofe  :  but  the  murder  of  a  wife, 
a  father,  or  a  child,  are  alfo  unnatural ;  yet  compaftion  does 
not  teach  us  in  all  cafes  to  aferibe  fuch  a  crime  to  madnefs. 

Pafiion  may  often  arife  to  filch  a  height  of  outrage  as  to  be 
fcarcely  diftngtiifhable  from  madnefs  in  its  fymptoms  and 
its  effe&s  ;  yet  we  always  make  a  diftindtion  between 
that  madnefs  which  arifes  from  difeafe  and  that  which  is 
owing  to  a  violent  perturbation  of  mind.  If  a  perfon  be 
capable  of  managing  his  wordly  affairs,  of  making  a' will, 
and  of  difpofing  of  his  propeity,  immediately  before  his 
death,  or  after  he  formed  the  refolution  of  dying  by  his 
own  hands,  fuch  a  man  is  not  to  be  confidered  a3  in¬ 
fane. 

If  " 

But  though  a  regard  for  truth  prevents  us  from  aferibing  But  often 
fuicide  in  all  cafes  to  inianity,  we  .muft  aferibe  it  either  toalfoto  vi- 
infanity  or  to  vicious  pafiion.  Theft  two  divifions,  Wec.iousPaft 
imagine,  will  comprehend  every  fpecies  of  it,  whether  ari-*1011' 
fing  from  melancholy,  tedium  vita  or  ennui ^  difappointment 
in  Ichemes  of  ambition  or  love,  pride,  gaming,  or  a  defire  to 
avoid  the  fhame  of  a  public  execution  ;  pafiions  which  are  of¬ 
ten  increafed  by  falfe  views  of  God,  of  man,  and  of  a  future 
ftatt,  arifing  from  deifm  and  infidelity.  If  thefe  be  the  caufes 
of  fuicide  in  modern  time,  what  a  dii’graceful  contraft  do  they 
form  to  thofe  principles  which  actuated  many  of  the  ancient 
philofophers,  tlieG entoos,  the  Japanefe,  and  theworfhippers  of 
Odin  ?  When  they  committed  fuicide,  they  committed  it  from 
principle,  from  a  belief  of  its  lawfulnefs,  and  the  hope  of  be* 
ing  rewarded  for  what  they  judged  an  honourable  facrifice* 

But  in  modern  times,  we  are  forry  to  fay,  when  it  is  not 
the  effedl  of  madnefs,  it  is  the  effedl  of  vice  :  and  when  it 
is  the  effedl  of  vice,  it  proves  that  the  vicious  pafiions  are 
then  indulged  to  the  higheft  degree  ;  for  there  is  no  crime 
which  a  man  can  commit  that  is  fo  ftrong  a  fympton  of  the  vio¬ 
lence  of  particular  pafiions.  It  is  from  not  attending  to  this 
circumftance,  that  it  has  been  found  fo  difficult  to  refute  the 
arguments  in  favour  of  fuicide.  If  the  criminality  of  fili¬ 
cide  be  confined  merely  to  the  violent  adfiion,  many  apologies 
may  be  made  for  it  ;  but  if  it  be  confidered  folely  as  the 
effeeft  of  vice,  as  the  flrongeft  fymptom  of  ungoverned  paf- 
fion,  he  who  undertakes  its  defence  muft  undertake  the  de¬ 
fence  ol  what  all  men  will  loudly  condemn  (a). 

It  is  urineceffajy  then  to  enter  particularly  into  the  argu- 
I  ments 


riii  ^thefts  entertained  a  very  juft  fenfe  of  the  atrocity  of  fuicide.  Quintus  Cur  tills  introduces  Da- 

r  t  1  °.  owing  fpeech,  when  he  had  loft  his  empire  :  u  I  wait  (favs  the  unfortunate  monarch)  the  iffue  of  my 

than*  JOU  "°nder’  PerhaPs>  that  I  do  not  terminate  my  own  life  ;  but  I  choofe  rather  to  die  by  the  crime  of  another 
indii  Dy  my  own.  »  J 

fiomFittr fKn  ref>U*ie  OUrf*ves  ^  Plea(’ure  of"  prefenting  to  our  readers  the  following  beautiful  paffage  upon  this  fubjeft 
vZinZ Sktt-*  :  r  lfam  Perfuaded  (%«  tki.  elegant  writer)  this  difguft  of  life  is  frequently  indulged  out  ofc*rr„  , 
P  re  vanity*  It  is  efteemed  as  a  mark  of  uncommon  refinement,  and  as  placing  a  man  above  the  ordinary iv,  C 

level 
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SukUli/  rr.ents  ofthofe  cafmfls  who  have  undertaken  the  defpieable  their  tortures  than  he  «S0  oflm- ^ 

_ -  «.  r  t  r .i.  .  I’lietr  talents  die  innocently  and  heroically  is  the  greatest  exution  or  nu-  \ 

v  ,  1  _  I*  tS 
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Its  great 


cide  feized  the  Milefian  virgins ;  trotn  indulging  whicn 
they  could  not  be  prevented  by  the  tears  and  entreaties  of 
parents  and  friends  :  but  what  perfuahon  ami  entreaty  could 
not  effect  was  accompliihed  by  very  different  means.  A 
decree  was  iffued,  “  that  tb.e  body  of  every  young  woman 
who  hanged  herfelf  fhould  be  dragged  naked  through  the 
llrects  by  the  fame  roue  with  which  ffie  had  committed  the 
deed.”  This  wife  edict  put  a  complete  Hop  to  the  extraor-1 
dinar/  frenzy,  and  fnicide  was  no  longer  committed  by  the 
virgins  of  Miletus.  H 

In  the  early  part  of  the  Roman  hi  dory  there  feemsto^ 
have  been  feldom  occahon  fur  framing  any  laws  again  it  fui-ta 
cide.  The  only  induce  recorded  occurs*  in  the  reign  cf 
Tat  quin: us  Trilcus.  T  he  foltiiers  who  were  appointed  to 

make  drains  and  common  ieyrers,  thinking  thenneh  es  dis¬ 
graced  by  fuch  fervile  offices,  put  themfelvee- to  death  in 
great  numbers.  The  king  ordered  the  bodies  of  all  the  klf- 


'  office  of  advocates  ror  the  crime  of  iuicide.  - . -y-  — ;  '  « 

Unnecef-  m,oht  furely  have  been  employed  more  uieanl)  ^  ^  ^  ™  '  fuicide  w-s  deemed  a  crime-by  the  molt  illultrious  and  How* 

their  principles  teo.tkl  m.k<  i.  bwfel, would  tot.lly  Mro,  iM».  to”h£,' '*lJ 

ZJ? S ZZZ ££L!*'JZ  SJSwLfc.  » »>>■»'■  A** f «rH 

/  i  i  :  Mims  uuon  the  principles  of  tarch  acquaints  us,  that  an  unaccountable  pal  ion  .foi  ftn-^,^, 

3Sto  be  the  nde  motion?  ^  ^  the  Milefian  virgins;  from  indulging  which,.! 

filicide  the  highwayman  and  mu  roeier  may  real  on,  ana  every 
man  may  find  a  iomcient  apology  ior  any  crime  whicn  he 
is  tempted  to  commit.  Or  this  abfurdity  may  be  otnerwile 
anfwered  ;  As  we  came  into  life  without  our  own  confent, 
wc  mult  have  come  with  the  conlent  of  fome  other  bem^  ; 
and  logic  fays,  that  with  the  confent  of  that  Being  only  can 
we  lawfully  quit  it. 

Tt«  pr^at  R  is  iufncient  ffiortly  to  fay,  that  fuicide  is  contrary  to 
criminality  the  ftrongeft  principle  of  the  human  conftitution,  felt-pre- 
and  im^ru*fei.vation  ;  that  it  is  rebellion  againlt  God;  that  it  is  ciuti* 
dcliCe*  ty  to  the  feelings  and  reputation,  and  often  takes  away 
the  fubfiflence  of  a  wife,  a  child,  or  a  father  ;  that  it  proves 
a  want  of  fortitude  to  brave  mi;  fortunes  ;  that  it  ae-hvers 
only  from  imagined  to  plunge  into  real  evita  *  e  may 
add,  that  almoil  every  inftancc  of  fuicide  o\  which  we  have 
heard  was  rad),  imprudent,  and  premature,  interrupted  a 
ufeful  life,  or  prevented  a  more  honouraole  death,  ilad 


ufelul  life,  or  Prgent^  “  ggtld'bkfdf  to  the  frenero-  murderers  to  be  expofed  on  erodes,  and  this  put  an  eftec  ,4 
Cato’s  pride  permitted him  to  ,  .e d ,  lnmieU  to  ^  ^  ^  ^  ^  ^  jt  dol,btful  whether  there  was 

fluted’ rtfflkery  of  his  country,  which  his  any  Handing  law  againft  fuicide  during  the  ex, Hence  of  the 

H  rh  tended  to  haften  Had  Brutus  and  Caffius  not  cxe-  republic  ;  but  during  the  reign  of  the  emperors  t  wj 
death  tended  to  nalte_ .  f  j  of  dvine  thought  proper  to  lay  it  under  certain  regulations,  though 

cuted  the  fatal  refo.ution  w  uc  .>f  ‘  the’  battle  of  not  abfolutelv  to  condemn  it  as  a  crime.  In  Juftiniaivs  Di  u 

by  their  own  hands  m  cafe  ol  mis.o  .une,  tne  D  thcre  is'  a  law,  by  which  it  was  enacted,  «  that  if  per- 


of  hi.  fpooic,  tofam  foponor  » 


attends  folly 


!  our  bei/g  i  the  greateft,  and  indeed  the  peculiar  mgrmity,  of  1 

t  which  Tally  puts  into  themouth  °f  Cato  m  hts  i  reatifc 


human  nature.  It  is  a  no- 


lubet  mih'i  (fays  that  venerable 


7iZr: ,  5»— .. .«  h*.  ~ 

fatisfaftion  to  this  oiftinguifted  patriot  ,  g  [tp  ;  ftJy  valuable.  Who  is  it  that  is  placed  out  ot  the 

tion,  ftcore  Mt»  Mas*  SfifiSZZA  mi  Urn  mm*  p«U.  t*  hi.  mm  M 

reach  of  the  lugheft  of  S‘  ,r  [  r  .1  ?  "as  this  difeaffi  of  the  mind  generally  breaks  out  with  moil  vio- 

hy  contributing  ^ lit ^  a  p«Tr  d^cy  oftfte  and^reafonkan  is  the  ufual  allotment  of 
knee  m  thofe  who  are  fuppofed  to  U  endowec|  witn^ ■  g  J  k  ^  fllitS  of  ufeful  knowledge  ?  or,  if  one 

iheir  fellow*  creatures,  one  ma>  a  ,  -  Y  ?  fcafi  to  the  mind  ?  or,  can  there  be 

v»  t*  rry :  ..  ™  ..  u  mmmi ».  < 

wanting  a  pleafurable  etjoyment,  b  ^  ^  &  f.  k  creaturt  whom  we  can  relieve  by  our  bounty,  affifl  l>y  our  coun- 

f o  complain  that  h,e  lias  no  j  y  »  ,  ,  j  f  tj,at  which  we  poffefs,  and  isjuft  as  rational  as  to  die  tor  tlunt 

fels;  or  enliven  by  0U'P?fenC|“,the  misfortune  is,  when  a  man  is  fettkd  into  a  habit  of  receiving  all  his  pleafures  from 

S'keTK  indulgences,  he  wears  ou\°f  iTtkkkndet^ktre^he  Siould  2l  up 

he  1,«  completed  the  code  of  hi.  M.  >  mi  Mm  “  +“ 

the  remainder  of  his  days  in  difeontent,  or  ralhly  throw  them  up  m  defpau.  . 
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confifcatcd.”  But  this  punifhmenl  only  took  place  when 
confifcation  of  goods  happened  to  be  the  penalty  appointed 
by  the  law  for  the  crime  of  which  the  felf- murderer  was 
accufed  or  found  guilty,  and  was  not  inflicted  for  filicide 
committed  in  any  other  circum dances. 

When  the  Chriftian  church  had  extended  its  jnrifdi&ion 
in  the  Roman  empire,  it  was  decreed  in  the  fixth  century, 
that  no  commemoration  fhould  be  made  in  the  eucliarift  for 
inch  as  deUroyed  themfelves  ;  neither  fliould  their  bodies  be 
carried  out  to  burial  with  pfalms,  nor  have  the  utual  fervice 
laid  over  them.  This  ecclefiallical  law  continued  till  the  re¬ 
formation,  when  it  was  admitted  into  the  ftatutc  code  ot  Eng¬ 
land  by  the  authority  of  parliament.  As  an  additional  punish¬ 
ment,  however,  confiscation  of  land  and  goods  feems  to  have 
B-tfwbeen  adopted  from  the  Danes,  as  we  learn  from  Bra&on£. 
Iu~  At  prefent  the  punifliment  confifls  in  confifcating  all  the 
4n‘  perfonal  property  of  a  felo  de  fe  for  the  ufe  of  the  crown, 
and  in  excluding  his  body  from  interment  in  confecrated 
ground.  The  warrant  of  the  coroner  requires  that  the  bo¬ 
dy  fhould  be  buried  in  fome  public  highway,  and  a  Hake 
driven  through  it  to  incteafe  the  ignominy. 

To  inquire  into  the  prevalence  and  caufes  of  crimes,  in  or- 
apu-  der  to  difeover  the  mo ftjudicious  methods  of  preventing  them, 
»t  is  the  duty  of  the  patriot  and  the  Chriftian.  Suicide,  we 
find,  is  a  common  and  an  increafing  evil:  but  it  is  a  difficult 
c"  matter  to  find  an  effcdual  remedy  ;  for  what  motives  can 
be  held  out  fufficient  to  influence  that  man’s  mind  who 
is  deaf  to  the  voice  of  nature  fpeaktng  within  him,  and 
to  the  voiee  of  nature’s  God  declaring  that  he  is  fta- 
tioned  at  a  poll  which  it  is  his  duty  to  maintain?  His  re¬ 
putation  and  proper ty  are  indeed  within  the  reach  of  the 
laws,  his  body  may  be  treated  with  ignominy,  and  his  pro¬ 
perty  confifcated  ;  but  this  punifhment  will  not  be  a  pre¬ 
ventive,  even  if  it  could  be  always  infl idled  ;  and  that  it  is 
feldom  inflided,  though  the  laws  have  decreed  it,  is  well 
known.  The  humanity  of  the  prefent  age  difpofes  us  to 
iympathife  with  the  relations  of  the  deccafed,  inftead  of 
demanding  that  the  fentei.ee  of  the  law  fliould  be  exe¬ 
cuted.  It  is  a  generally  received  opinion,  and  a  juft  one, 
that  punifhments  decreed  by  human  laws  fhould  be  directed 
only  againll  inch  crimes  as  are  injurious  to  fociety  ;  but 
when , it  is  hence  inferred,  that  filicide  ought  not  to  be  fnb- 
jedt  to  the  cognizance  of  human  laws,  every  rule  of  logic  is 
violated.  There  is  r.o  man,  however  mean  in  ftation  and 
in  talents,  whofe  life  may  not,  on  fome  occafions,  be  ufefui 
to  the  community  at  large  ;  and  to  conclude,  that  a  perfon 
who  fancies  himfelf  nfelefs  may  therefore  lawfully  put  a 
period  to  his  life,  is  as  ialfe  reafoning  as  it  would  be  to 
conclude,  that  by  killing  a  poor  man,  who  lives  on  the  public, 
we  fhould  perform  an  adion  not  only  innocent  but  meritori¬ 
ous,  as  we  fhould  thereby  free  fociety  from  one  of  its  burdens. 

SUIDAS,  a  Greek  writer,  according  to  fome,  flourifhed 
in  the  1  1  th  century,  under  the  reign  of  the*  Emperor  Alexius 
Comnenus;  according  to  others,  before  the  joth  century. 
He  wrote  in  Greek  an  Hiftorical  and  Geographical  Didio- 
nary  or  Lexicon  ;  a  work  which,  though  not  always,  ftridt- 
ly  accurate,  is  neverthelefs  of  great  importance,  as  it  con¬ 
tains  many  things  taken  from  the  ancients  that  are  no¬ 
where  die  to  be  found.  The  beft  edition  of  Suida's  is 
that  of  Kuifter,  in  Greek  and  Latin,  with  notes,  printed 
211  3  v°ls  lol*  which  has  1 .  on  muclviinproved  by  Toup. 
Lapis  bUILLUS.  See  Swuic-Stone . 

l  F,  is  ufed  in  different  fenfes  ;  as,  r.  Suit  of  court, 
01  hiit- fervice,  which  is  an  attendance  the  tenant  owes  to 
his  lord  s  court.  2.  Suit-covenant,  where  a  perfon  has  co¬ 
venanted  to  do  fervice  in  the  court  of  the  lord.  3.  Snit- 
cuftorn,  which  is  where  one  and  his  anceftors  have  owed 


fait  time  out  of  mind.  4.  It  is  ufed  for  a  petition  to  the  Suit, 
king  or  any  perfon  of  dignity,  where  a  lord  diftrains  his  tc- 
nant  for  fuit,  and  none  is  due.  In  this  cafe,  the  party 
may  have  an  attachment  againft  him  to  appear  in  the  kino’s 
court. 

Suit,  in  law,  the  fame  with  adion.  The  Romans  in¬ 
troduced  pretty  early  fet  forms  for  actions  and  fuits  into  their 
law,  after  the  example  of  the  Greeks  ;  and  made  it  a  rule, 
that  each  injury  fhould  be  redreffed  by  its  proper  remedy 
only.  “  uhdiones,  (fay  the  Pandedis)  compofitae  funt  quiimt 
inter  fe  homines  difeeptareni ,  quas  a  thorns  ne  pop  u! us  prout  vellet 
injtitueret ,  certas  folemnefque  ejfe  volusrunf The  forms  ot 
tliefe  adions  were  originally  preferved  in  the  books  of  the 
pontifical  college  as  choice  and  ineftimablc  fecrets,  till  one 
Cneius  Flavius,  the  fecretary  of  Appius  Claudius,  ftole  a 
copy  and  publifhed  them  to  the  people.  The  conceal¬ 
ment  was  ridiculous  :  but  the  eftablifhment  of  fome  ftand- 
ard  was  undoubtedly  neceffary  to  fix  the  true  ftate  of  a  que-  BUdJl. 
ftion  of  right ;  left,  in  a  long  and  arbitrary  procefs,  it  might  Comment . 
be  fhifted  continually,  and  be  at  length  no  longer  difeerni- 
ble.  Or,  as  Cicero  expreffes  it,  “ funt  jura,  funt  formula 
de  omnibus  rebus  ccnjhtala ,  ne  quis  aut  in  genere  injuriae ,  aut  in 
rat/one  adionis,  errare  pojfit .  Exprejfae  enim  funt  ex  uniufeu - 

jufque  damno ,  dolor  ,  incQmmodo,  calamitate ,  injuria ,  publics  H 
praetore  formulae ,  ad  quas  privata  /is  accommodatur And  in 
the  fame  manner  Bradlon,  fpeaking  of  the  original  writs 
upon  which  all  our  adions  arc  founded,  declares  them  to 
be  fixed  and  immutable,  unlefs  by  authority  of  parliament. 

And  all  the  modern  legiflators  of  Europe  have  found  it 
expedient,  from  the  fame  reafons,  to  fall  into  the  fame 
or  a  fimilar  method.  In  England,  the  feveral  fuits,  or  re¬ 
medial  inftruments  of  juftice,  are,  from  the  fubjed  of  them, 
diftinguifticd  into  three  kinds;  adions  perfonal,  real,  and 
mixed . 

Perfonal  adions  are  fuch  whereby’’  a  man  claims  a  debt, 
or  perfonal  duty,  or  damages  in  lien  thereof ;  and  likewife 
whereby  a  man  claims  a  fatisfadion  in  damages  for  fome  in¬ 
jury  done  to  his  perfon  or  property.  The  former  are  faid 
to  be  founded  upon  contrads,  the  latter  upon  torts  or 
wrongs :  and  they  are  the  fame  which  the  civil  law  calls 
“  adiones  in  perfonam,  qut  adverfus  eum  intenduntur  qui  ex 
cont  ra8u  vel  delido  obfigatus  ejl  ah  quid  da>e  vel  concedered ’  Of 
the  former  nature  ate  all  actions  upon  debt  or  promifes  ;  of 
the  latter  are  all  actions  of  trefpaffes,  nuifances,  affaults,  de¬ 
famatory  words,  and  the  like. 

Real  adions  (or,  as  they  are  called  in  the  Mirror,  feodal 
adions ),  which  concern  real  property  only,  are  fuch  where¬ 
by  the  plaintiff,  here  called  the  demandant,  claims  title  to 
have  any  lands  or  tenements,  rents,  commons,  or  other 
hereditaments,  in  fec-fimple,  fee-tail,  or  for  term  of  life. 

By  tliefe  adions  formerly  all  difputes  concerning  real 
eftates  were  decided ;  but  they  are  now  pretty  generally 
laid  afide  in  pradice,  upon  account  of  the  great  nicety  re¬ 
quired  in  their  management,  and  the  inconvenient  length 
of  their  procefs ;  a  much  more  expeditious  method  of  try¬ 
ing  titles  being  iince  introduced,  by  other  adions  pctfonal 
and  mixed. 

Mixed  adions  are  fuits  partaking  of  the  mixture  of  the 
other  two,  wherein  fome  real  property  is  demanded,  and 
alfo  perfonal  damages  for  a  wrong  futlained.  As  for  in- 
ftance,  an  adion  of  waftc :  which  is  brought  by  him  who 
hath  the  inheritance,  in  remainder  or  reverfion,  againft  the 
tenant  for  life,  who  hath  committed  wafte  therein,  to  recover 
not  only  the  land  wafted,  which  would  make  it  merely  a 
real  adion  ;  but  alio  treble  damages,  in  puriuance  of  the 
ftatute  of  Gloucefter,  whieh  is  a  perfonal  recompenfe  ;  and 
fo  both,  being  joined  together,  denominate  it  a  mixed  adion . 

I  2  /  The 
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Sully  'The  orderly  parts  of  a  fait  are  thefe  ;  i .  The  original 
g  j  jj  writ .  2.  The  procefs.  3.  The  pleadings.  4.  The  iffue  or 

■  "U  ^Uir‘  demurrer.  5.  The  triad .  6.  The  judgment,  and  its  inci¬ 
dents.  7.  The  proceedings  in  nature  of  appeals ,  8.  The 

execution .  See  thefe  articles. 

SULLY.  See  Beth  use. 

SULPHAT,  in  the  new  chemical  nomenclature,  de¬ 
notes  a  compound  of  the  fulphuric  acid  with  fome  other 
fubflance. 

SULPHUR,  a  well  known  fubflance,  which  is  yellow, 
taflelefs,  hard,  brittle,  and  when  rubbed  becomes  eledrie. 
Its  fpeciAc  gravity  is  from  1,9  to  2,35.  According  to 
Bergman,  it  gently  evaporates  at  17°*  melts  at  185,  and 
flames  at  302  of  Fahrenheit.  It  burns  with  a  blue  flame, 
and  a  difag reeable  fuffocating  fmell  ;  in  clofe  vefiels  it  fu- 
blimes  without  decompoAtion,  or  only  a  decompofitfon  pro- 
Kirwn's  portionable  to  the  quantity  of  air  they  contain  ;  when  melt- 
Minera -  ed  it  becomes  red,  but  recovers  its  colour  on  cooling.  It 
l°gy*  is  infoluble  in  water,  though  by  long  trituration  it  is  faid 
water  will  take  up  fome  of  it,  but  it  is  rather  diffufed  than 
diflolved  in  it  ;  neither  can  fpirit  of  wine  unite  to  it,  except 
when  both  are  in  a  vaporous  ftate,  and  then  72  parts. of 
fpirit  of  wine  take  up  I  of  fulphur  ;  it  is  foluble  in  hot  oils, 
and  alfo  in  fixed  alkalis,  both  in  the  dry  and  liquid  way  ; 
it  is  decompofed  by  boiling  in  concentrated  nitrous  acid, 
partly  decompofed  and  partly  difFolved  by  the  vitriolic  and 
oxygenated  muriatic  acid.  See  Chemistr \-Index. 

Sulphur  was  formerly  fuppofed  to  conAft  of  fulphuric  acid 
and  phlogifton,  in  the  proportion  of  60  parts  of  the  former 
to  40  of"  the  latter  ;  but  by  the  new  fyftem  which  is  now 
generally  adopted,  fulphur  is  reckoned  a  Ample  fubflance, 
and  the  fulphuric  acid  a  compound  of  fulphur  and  oxygene 
or  vital  air.  This  conclufion  is  founded  on  the  following 
fads  :  1.  Sulphur  does  not  burn  unlefs  vital  air  have  accefs 
to  it.  2.  During  corabuflion  it'abforbs  vital  air  from  the 
atmofphere.  3.  The  fulphuric  produced  by  the  combuflion 
of  fulphur  is  equal  in  weight  to  the  fulphur  employed  and 
the  quantity  of  air  that  has  been  confumed. 

Sulphur  is  found  fometimes  pure,  and  fometimes  in  com¬ 
bination  with  other  fuhftances.  Of  pure  fulphur  there  are 
feven  varieties.  I.  Tranfparent  fulphur,  iri  eight-fided  cry- 
flals,  with  two  truncated  pyramids.  It  is  generally  depo- 
Ated  by  water  011  the  furface  of  calcareous  fpar.  Cadiz 
fulphur  is  of  this  kind.  2.  Tranfparent  fulphur  in  irregular 
L  icmij  ry.  £ra^ments^  3uch  is  the  fulphur  of  Switzerland.  3.  Whi- 
tifh  pulverulent  fulphur,  depolited  in  ftliceous  geodes.  In 
Tranche  Comptc  there  arc  flints  full  of  fulphur.  4.  Pul¬ 
verulent  fulphur  depoflted  on  the  furface  of  mineral  waters, 
fueli  as  thofe  of  Aix-la-Chapeile.  5.  Cryftallinc  fulphur 
that  has  been  fublimed,  found  in  the  neighbourhood  of 
volcanoes.  6.  Pulverulent  fulphur  fublimed  from  volcanoes, 
found  in  abundance  at  Solfatara  in  the  vicinity  of  Naples. 
7.  Sulphur  in  flaladites,  formed  by  volcanic  Arcs. 

Sulphur;  is  alfo  found  united  with  different  fubftanccs,  as 
with  metals,  when  it  is  called  pyrites  ;  a  lhort  account  of 
which  may  be  feen  under  the  article  Pyrites.  Sometimes 
it  is  combined  with  calcareous  earth,  as  in  fetid  calcareous 
flonea  and  fwine-flone.  It  has  lately  been  difeovered,  that 
fulphur  is  formed  by  a  natural  procefs  in  animals  and  vege¬ 
tables  beginning  to  putrefy.  It  is  found  on  liable- walls 
and  in  privies.  It  is  alfo  extraded  from  vegetables,  from 
dock-root,  cochlearia,  &c.  M.  Deyeux  obtained  it  from 
the  white  of  eggs.  It  has  been  alfo  procured  from  horfe- 
dung. 

The  fulphur  ufed  in  Great  Britain  is  generally  brought 
in  a  pure  Rate  from  volcanic  countries,  where  it  abounds  in 
an  inexhauflible  quantity.  It  is  well  known,  however,  that 
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fome  of  the  metallic  ores  in  this  country  abound  with  it ;  Sulp 
but  from  the  common  mode  of  purifying  them,  the  fulphur 
is  diffipated  and  loft.  Dr  Watfon  hasfhown,  in  a  paper  on 
lead-ore  in  the  Pliilofophical  Tranfadions,  that  not  lefs  than 
700  tons  are  annually  diffipated  in  the  various  lead* mines  of 
England. 

it  is  extraded' from  pyritC3  in  the  following  manner  in 
Saxony  and  Bohemia.  The  pyrites  is  put  in  Imall  pieces 
into  earthen  tubes  :  one  of  the  tubes  is  placed  on  a  fur¬ 
nace,  and  the  other  pafles  into  a  fquare  veffel  of  call  iron 
containing  water.  The  fulphur  is  difunited  by  the  heat 
from  the  pyrites,  and  pafles  into  the  veffel  ;  but  it  is  then 
very  impure.  It  is  afterwards  melted  in  an  iron  ladle,  when 
the  earthy  and  metallic  particles  are  depoflted  by  their 
weight,  and  the  fulphur  being  light  rifes  to  the  top.  It  is 
then  poured  off  into  a  copper  boiler,  where  it  is  farther  pu- 
rifted,  and  afterwards  poured  into  cylindrical  moulds  of  wood, 
from  which  it  receives  the  fhape  in  which  it  is  ufually  fold. 

When  melted  fulphur  is  gently  heated,  it  flies  off  in  a 
yellow  powder,  which  is  called  jlowers  of  fulphur .  The  ope¬ 
ration  is  performed  in  this  manner  :  Common  fulphur  in 
powder  is  put  into  an  earthen  cucurbit,  to  the  top  ot  which 
a  number  of  earthen  pots  inferted  in  one  another  is  fixed, 
known  by  the  name  of  aludels .  The  cucurbit  is  then  heat¬ 
ed  till  the  fulphur  become  liquid  :  it  then  rifes  and  attaches 
itfelf  to  the  Ades  of  the  aludels. 

Sulphur  combined  with  an  alkali  is  called  hepar  fulphur  is  r 
liver  of  fulphur,  becaufe  it  refembles  in  colour  the  liver  of 
animals.  In  the  French  nomenclature  it  is  called  Julphure , 
and  by  thofe  Britifh  ehemifts  who  have  adopted  the  new  fyf¬ 
tem  fulphuret. 

Water  dccompofes  the  fulphuret.  The  fulphur  is  preci¬ 
pitated  by  acids,  when  a  particular  gas  is  extricated  com¬ 
monly  called  hepatic  gas ,  or,  what  is  more  expreffive  of  its> 
compoAtion,yw//>/6wr<7/^/  hydrogenous  gas.  The  fetor  of  this 
gas  is  infufferable,  and  is  fatal  to  animals.  It  communicates 
a  green  colour  to  fyrup  of  violets,  and  burns  with  a  light- 
blue  Aamc.  It  ads  on  metals  and  metallic  oxides,  Special¬ 
ly  thofe  of  lead  and  bifmuth,  which  it  foon  blackens.  It 
is  decompofed  by  vital  air  ;  and  accordingly,  when  it  come9 
into  contad  with  atmofphei  ic  air,  a  portion  of  the  fulphur 
is  feparated.  For  this  reafou  fulphureous  waters  do  not 
contain  genuine  liver  of  fulphur. 

The  mineral  acids  ad  differently  on  fulphur.  If  the  ful- 
pliuric  acid  be  boiled  on  fulphur,  the  acid  acquires  an  am¬ 
ber  colour,  and  a  fulphureous  fmell  ;  the  fulphur  melts  and 
fwims  like  oil.  When  cooled,  it  concretes  into  globules  of 
a  greeniAi  hue  ;  but  a  fmall  portion  of  the  fulphur  is  diffol- 
ved  in  the  acid,  which  may  be  precipitated  by  an  alkali. 
The  flaming  red  nitrous  acid  ads  powerfully  on  fulphur. 
When  poured  upon  melted  fulphur,  it  occaflons  detonation 
and  inflammation.  The  common  muriatic  acid  produces  no 
effed  upon  it ;  but  the  oxygenated  muriatic  acid  ads  upon 
it  with  force. 

Sulphur  unites  readily  with  all  metallic  fubftances,  ex¬ 
cepting  gold,  platina,  and  zinc  ;  at  leaft  we  have  not  found 
the  means  of  uniting  it  with  thefe  diredly,  and  without 
fome  intermediate  fubflance.  The  degrees  of  affinity  with 
which  fulphur  combines  with  thofe  metals  to  which  it  may 
be  readily  united  arc  different  ;  for  it  not  only  unites  more 
eaflly  and  abundantly  with  fome  tl  v.n  with  others,  but  it  alfo 
quits  thofe  with  which  it  has  a  lefs  affinity,  to  unite  with 
others  to  which  it  has  a  ftronger  affinity. 

The  affinities  of  fulphur,  according  to  Mr  Geoffroy’s 
table,  are,  Axed  alkali,  iron,  copper,  lead,  Alver,  regulus  of 
antimony,  mercury,  and  gold ;  and,  according  to  Mr  Gel- 
lert’s  table,  they  are,  iron,  copper,  tin,  lead,  Alver,  bifmuth, 

regulus 
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regulus  of  antimony,  mercury,  arfenic,  and  cobalt :  gold  and 
zinc  are  marked  in  this  table  as  being  incapable  of  uniting 
with  fulphur. 

The  compounds  formed  by  fulphur  with  different  metals 
are  different  ;  but  ail  of  them  poflefs  a  metallic  luffre,  with¬ 
out  any  du&ility  :  thefe  combinations  of  fulphur  and  of  me¬ 
tals  are  very  frequently  found  in  a  natural  date.  Almoft 
all  the  metals  which  we  dig  from  the  earth  are  naturally 
found  combined  with  fulphur,  forming  moil  of  the  ores  and 
metallic  minerals. 

It  is  a  curious  phenomenon,  that  nitre  mixed  with  fulphur 
burns  rapidly,  even  in  clofe  veffels ;  this  is  eafily  explained 
by  the  new  fyllem.  Nitre,  when  heat  is  applied  to  it,  yields 
a  great  quantity  of  vital  air  ;  and  fulphur  is  a  combuflible 
body,  or,  which  is  the  fame  thing,  has  a  ffrong  attraction 
for  vital  air.  As  vital  air  is  thus  fupplied,  which  is  the  on¬ 
ly  principle  neceffary  to  combuflion,  communication  with 
the  atmofpheric  air  is  unneceffary.  The  fulphur  will  burn 
till  the  whole  vital  air  which  the  nitre  furnifhes  be  confu- 
med.  The  produCh  obtained  by  this  procefs  are  different 
according  to  the  proportions  of  nitre  and  fulphur  which  are 
employed.  If  eight  parts  of  fulphur  and  one  of  nitre  be  fet 
on  fire  in  a  elofe  veflel,  fulphuric  acid  is  produced ;  and  this 
is  the  method  by  which  oil  of  vitriol  or  flrong  fulphuric 
acid  was  formerly  made  in  Great  Britain.  The  veffels  in 
which  the  operation  was  performed  were  large  glafs  bal¬ 
loons,  with  very  large  necks,  each  containing  400  or  500 
pints.  But  it  was  attended  with  great  expence,  on  account 
of  the  high  price  and  brittlenefs  of  the  balloons.  A  few 
years  ago  a  cheaper  method  has  been  attempted  with  fuc- 
eefs  in  France.  The  fulphur  is  burned  on  a  kind  of  grid¬ 
irons,  in  large  apartments  lined  with  lead.  As  the  acid  con- 
denfes  it  is  conveyed  by  gutters  into  a  refervoir,  and  after¬ 
wards  concentrated.  It  muff  be  obferved,  that  the  fulphu¬ 
ric  acid  thus  obtained  is  always  combined  with  a  little  ful¬ 
phur  and  fulphat  of  pot-afh,  a  fmall  quantity  of  aluminous 
fulphat  and  fulphat  of  lead ;  but  thefe  fu’bffances  are  in  fo 
Imall  a  proportion,  that  for  common  ufe  it  is  not  neceffary 
to  feparate  them.  If  neceffary,  however,  it  may  eafily  be 
done  by  diRilKng  the  acid  to  drynefs. 

Gunpowder,  the  terrible  effe6ls  of  which  are  owing  to 
its  ffrong  tendency  to  combnftion,  is  a  mixture  of  fulphur, 
nitre,  and  charcoal.  (See  Gunpowder).  But  there  is 
another  mixture  of  which  fulphur  is  an  ingredient  ftill  more 
■violent  in  its  tffe&s  :  This  is  called  fulminating  powdery  and 
hi  compofed  of  three  parts  of  nitre,  two  parts  q£  the  carbo¬ 
nate  of  pot-afh,  and  one  of  powdered  fulphur.  Thefe  being 
ctofely  united  together  by  trituration  in  a  hot  marble  mortar, 
when  expofed  to  a  flight  decree  of  heat,  will  melt,  and 
produce  a  violent  detonation  like  the  report  of  a  cannon. 
A  dram  of  this  mixture  is  fuffieient  for  the  experiment. 

Sulphur  is  of  great  life  in  chemiftry,  in  medicine,  and 
the  arts.  Sulphur  is  ufeful  in  making  fome  fufions,  preci¬ 
pitations,  and  feparations  of  metals  and  minerals  ;  but  is 
particularly  ufeful,  as  being  the  fubffance  from  which  the 
fulphuric  acid  is  obtained.  Hepar  fulphuris  is  employed  im 
chemiftry  for  making  feveral  folutions. 

Sulphur  is  employed  in  medicine  both-  internally  and  ex¬ 
ternally.  It  is  given  either  in  flowers  or  in  lozenges,  made 
up  with  fugar,  or  joined  to  magnefia,  cryftals  of  tartar, 
manna,  cafiia,  lenitive  electuary,  &c.  Two  or  three  drams 
generally  prove  laxative  and  it  is  given  in  fuch  dofes  in 
cafes  ot  piles,  of  uterine,  and  other  hoamorrhagies ;  becaufe 
it  does  not  llimulate  nor  heat  during  its  operation,  nor  leave 
a  difpofition  to  collivenefs,  as  rhubarb,  aloes,  and  other  hot 
refinoas  PurKes  do.  Sulphur  was  formerly  much  recom¬ 
mended  in  coughs  and  diieafes  of  the  breaft,  but  of  late  its 
virtues  as  a  pedoral  have  been-  much  doubted.  When  ap¬ 


plied  externally,  it  is  mixed  with  fome  un&uous  fubffance,  Su’phiu* 
as  hogs  lard,  butter,  &e.  and  is  rubbed  on  fuch  parts  of  the  II  * 
body  as  are  affe&ed  with  eruptions.  ,  ^lltcan‘  t 

Some  phyficians  and  chemifts,  conhdeiing  that  fulphur  is 
infoluble  in  water,  and  capable  of  refilling  the  action  of  molt 
menffruums,  have  affirmed,  that  it  can  produce  no  effect 
when  taken  internally,  tingle  and  unaltered  ;  but  this  affer- 
tion  feems  to  be  without  foundation ;  for  it  is  certain, 
that  the  fweat  and  peripfration  of  thofe  who  take  fulphur 
internally  have  a  fmell  evidently  fulphtireoiis.  Betides,  ful¬ 
phur  is  much  more  foluble  than  is  generally  believed.  It  is* 
attacked  by  all  oily  and  faponaceous  fubftances,  and  confe- 
quently  by  almoft  all  animal  liquors. 

We  cannot  eafily  form  a  very  diftinct  and  clear  idea  of 
the  manner  in  which  fulphur  adls  internally  upon  our  bo¬ 
dies  ;  but,  from  ohfervations  made  upon  its  effects,  it  ap¬ 
pears  to  be  dividing,  ftimulatin^,  and  fomewhal  heating  r 
it  principally  acts  upon  the  perfpirable  parts  of  the  body,, 
the  chief  of  which  are  the  fkin  and  lungs  ;  and  from  this 
property  it  is  particularly  ufeful  in  fbme  diieafes  of  thefe 
parts. 

Sulphur  is  alfo  a  powerful  repellent,  as  appears  from  its-, 
curing  feveral  kinds  of  itch,  merely  by  external  application, 
in  form  of  ointments  and  pomatums.  Several  mineral  wa¬ 
ters,  which  are  drunk  or  ufed  as  baths  for  fome  difeales,  owe* 
their  good  qualities  to  fulphur  contained  in  them. 

Sulphur  is  alio  ufed  in  feveral  arts.  By  means  of  it  fine 
impreffions  of  engraved  ftones  are  taken.  Matches  are 
formed  of  it ;  and  its  utility  as  an  ingredient  in  the  prepa¬ 
ration  of  gunpowder  and  fireworks  is  well  known.  Laftly, 
it  is  ufed  for  whitening  wool,  filk,  and  many  other  matters 
expofed  to  its  vapour  during  its  combuftion  ;  the  colours  and'  ' 
rednefs  of  which  could  not  be  deftroyed  by  any  other  fub¬ 
ffance,  but  are  quickly  effaced  by  this  acid  vapour, 

SuirHUR-Worty  in  botany.  See  Peucedan<um. 

SULPHURIC-acid,  the  njame  adopted  by  the  French* 
chemifts  for  the  vitriolic  acid.  It  is  formed  by  a  combina¬ 
tion  of  fulphur  with  vital  air,  as  deferibed  under  the  article 
Sulphur.  When  fulphur  is  burned  with  a  low  degree  of 
heat,  it  burns  with  a  blue  flame,  and  diffufes  a  fuffocating 
vapour,  which,  when  collected,  is  called  fulphureous  acid . 

When  fulphur  is  expofed  to  ffrong  heat  it-  burns  rapidly,, 
and  emits  a  lively  white  flame,  and*  has  no  fmell ;  the  refi- 
dne  is  called  fulphuric  acid.  The  fulphureous  is  a  weaker - 
acid  than  the  fulphuric,  owing  to  its  containing  a  lefs  quan¬ 
tity  of  oxygene. 

SULPICIA,  an  ancient  Romam  poetefs,  who  lived  Un¬ 
der  the  reign  of  Domitian,  and  has  been  fo  much  admired 
as  to  be  termed  the  Roman  Sappho .  We  have  nothing,, 
however,  left  of  her  writings  but  a  fatire,  or  rather  the 
fragment  of  one,  againfl  Domitian,  who  publifhed  a  decree- 
for  the  baniftiment  of  philofophers  from  Rome  :  which  fa- 
tire  is  to  be  found  in  Scaligers-  Appendix  V'trgtliana,  She 
is  mentioned  by  Martial  and  Sidonins*  Apolliiiaiis  ;  and  is 
faid  to  have  addreffed  a  poem  on  conjugal  love  to  her  huf- 
band  Calenus,  a  Roman  knight. 

SULPICIUS  (Severus)*  an  ecclefiaftical  writer  who* 
ftouriffied  about  the  beginning  of  the  jth  century,  and  was 
contemporary  with  Rufinus  and  St  Jerome-  He  was  the  dif- 
eiple  of  St  Martin  of  Tours,,  whole  life  he  has  written  j  and 
the  friend  of  Paulinus  bifhop  of  Nola,  with  whom  lie  held* 
an  intimate  correfpondence.  The  principal  of  his  works 
is  his  Hifloria  Sacra 9  from  the  creation  of  the  world  to  the 
confulate  of  Stilicho  and  Aurelian,  about  the  year  400  ;  in 
which  his  fly le  is  elegant  beyond  the  age  he  lived  in. 

SULTAN,  or  Soldan,  a  title  or  appellation  given  to* 
the  emperor  of  the  Turks. 

Vattier  will  have  the  word  Turkifh;  and  to  fignify  king 


S  llzer. 
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ancient  medal  of  Cofroc  :  others  derive  it  .vom Jo'datiusj  qunji 
Joint  dom'nus  :  others  from  the  Hebrew  vhv,fcha,ai  otjheletb, 

*“  to  rule,  reign.”  „  „  ,  _  .  .  . 

It  had  its  rife  under  Mahmoud,  fon  of  Scoeaeghrn,  the 
firft  emoeror  of  the  dynafty  of  the  Ga/.uevi'des,  towards  the 


able  produaiou.  A  profound  knowledge  of  the  arts  and 
fcier.ces,  and  a  oerfeA  acquaintance  with  true  tafte,  are  emi¬ 
nently  difplayed  in  this  work,  and  will  feenre  to  its  author 
a  permanent  and  diftingufthed  rank  in  the  republic  o  let¬ 
ters.  The  lii'ft  volume  of  this  excellent  work  was  publiih- 
ed  in  1771,  and  the  tecond  in  1774.  We  (hall  not  here 


his  coniine  than  he  went  out  to  meet  or  me  i-ux  .u i  ™  ^  .  .  r  \  r  ,  -a 

Il,b  V  ,  !  •?.  r  ,  A  ,  •  i  •  :Mii to  the  peuteneis,  while  it  often  detects  the  fophiitry, 

him,  delivered  the  keys  of  pkai  e  d  of  the  Britilh  Bnjde.  The  moral  charader  of  M  .Suiter 


fuh'xn,  that  is,  his  lord  or  commander.  The  title  pica 
Mahmoud  fo  well,  that  he  aiTmned  it  ever  afterwards; 


was  amiable  and  virtuous 


foeiabilitv  and  beneficence  were 

and  from  him  it  paflcd  to  hi8  dtfcti  ,  Turkish  and  that  facred  philofophy  that  forms  the  Chnfhan,  ennobles 
hometan  princes.  It  is  ev-efly  confined  to  the  1  uiUh  and  ^  ^  ^  ^  ^  of  that  heart.felt  ferenity  and 

Perfian  monarch. s. 


email  in utitutim.  . 

SULZER  (M.),  a  celebrated  philofopher,  was  born  at 
Winterthun,  in  the  canton  of  Zurich,  O&ober  1 6.  1720. 
He  was  the  youngett  of  25  children.  His  early  education 
did  not  promife  much,  tho’  it  was  by  no  means  neglefted, 
He  had  little  inclination  for  what  is  called  in  the  ichools  the 
ftudv  of  humanity,  and  made  but  a  fmall  progrefi  in  the 
••learned  languages,  which  were  to  prepare  him  lor  the  ftudy 
of  theology',  for  which  profeffion  his  parents  defigned  him. 
At  the  ac-e  of  16,  when  he  went  to  the  academical  fchool 


C  elC  C  U1  1V4,  ~  .  . 

of  Zurich,  lie  had  not  the  fmnlleft  notion  of  the  fciences,  or 
of  decant  literature,  and  confequently  no  tafte  Hr  itndy. 
The  firfl  incident  that  developed  a  hidden  germ  of  pluloio- 
phical  genius,  was  his  meeting  with  Wolfe’s  Metaphylics : 
-this  was  the  birth  of  his  tafte  for  fcience  ;  but  he  wanted  a 
iruide  The  clergyman  with  whom  lie  lodged  was  an  ig¬ 
norant  man  ;  and  the  academical  preledions  were,  as  yet, 
above  the  reach  of  his  comprehenfton.  On  the  othei  hand, 
-a  fedentary  life  was  not  the  thing  he  liked,  nor  to  which  lie 
had  been  accuitmned  ;  and,  moreover,  a  fociable  turn  o. 
mind  led  him  often  into  company,  where  he  loft  much  time 
in  frivolous  amufements,  yet  without  corrupting  his  morals. 
Who,  that  obferved  him  at  this  period,  fays  Mr  I'ormey  in 
his  Euloglum,  would  have  thought  that  Sur/er  would  one 
day  be  numbered  among  the  mod  knowing  and  wile  men 
of  his  time  ?  The  learned  Gcfner  was  the  mftrument  of  1 10- 
vidence  that  rendered  Sniper’s  inclination  to  ftudy  trium¬ 
phant  over  his  paffion  for  amufement  and  company.  Ani¬ 
mated  by  the  counfclsand  example  of  this  worthy  and  learn¬ 
ed  man,  he  applied  himfelf  to  philofophy  and  mathematics 
with  great  ardour,  and  refumed  the  purfuit  o.  Grecian  lite¬ 
rature  and  the  Oriental  language.  1  he  contemplation  of 
nature  became  his  noble  and  favourite  paffion.  An  eccle  1- 
aftical  fettlcment  in  a  rural  foer.e,  that  exhibited  happy  ob- 
Vcts  and  occafions  for  this  delightful  ftudy,  began  to  render 
his  days  happy  and  ufeful ;  and  lie  pubnlhed,  m  1 741,  Mo¬ 
ral  Contemplations  of  tbs  Works  of  Nature  -,  and  the  year  iol- 
lowin  r  an  Account  of  a  journey  he  had  made  through  the 


man,  and  is  the  only  fource  of  that  heart-felt  ferenity  and 
fedate  fortitude  which  fupport  humanity,  when  every  other 
objea.  of  confidence  fails.  His  dying  moments  were  calm, 
humble,  and  fublime  ;  and  when  he  expired,  the  placid  and 
compofed  air  of  his  countenance  made  his  mourning  friends 
doubt,  for  fome  time,  whether  it  was  death  or  fieep  that  had 
fufpe-Hed  his  conyerfation.  He  had  no  enemy  ;  and  his  friends 
were  numerous,  affectionate,  and  worthy  of  the  tender  re¬ 
turns  he  made  them. 

The  king  of  Prufiia  diftinguifhed  him  by  repeated  marks 
of  munificence  and  favour.  We  learn,  however,  that  his 
royal  protedor  had  never  feen  him  before  the  end  of  the 
vear  iNyy,  though  he  had  been  member  of  the  academy 
from  the  year  i^^o.  i.  he  audience,  indeed,  though  late 
vouchsafed,  was  honourable  to  M-  Sulzer,  with  whom  the 
monarch  converfed  for  a  long  time  with  the  gieatefl  affabili¬ 
ty  and  oondcicenfion. 

SUM,  fi unifies  the  quantity  that  arifes  from  the  addi¬ 
tion  of  two  or  more  magnitudes,  numbers,  or  quantities  to¬ 
gether. 

SUM  A  Chi,  in  botany.  See  Rhus. 

SUMATRA,  an  ifland  of  Alia,  the  mod  weftern  of 
the  Sunda  Iflands,  and  condituting  on  that  fide  the  boun¬ 
dary  of  the  Eadern  Archipelago.  Its  general  direftion  is 
nearly  north-wed  and  fouth-eaft.  1  he  equator  d.  ies  it 
into  almod  equal  parts,  the  one  extiemity  being  in  5.  33. 
N..  and  the  other  in  5.  36.  S.  Lat.  Acheen  Head,  at  the 
north  extremity  of  the  ifland,  is  in  longitude  9^  34.  ead. 
It  lies  expofed  on  the  fouth-weft  fide  to  the  Indian  Ocean  ; 
the  north  point  dretches  into  the  bay  of  Bengal ;  to  the 
north  ead  it  is  divided  from  the  peninfula  of  Malacca  by  the 
ftraits  of  that  name  ;  to  the  eaft  by  the  draits  of  Banca, 
from  the  ifland  of  that  name  ;  to  the  fouth-eaft  by  the  com¬ 
mencement  of  what  are  called  the  Chinefe  <>eas  ;  and  on  the  , 
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fouth  by  the  draits  of  Sunda,  which  feparate  it  from  theCtfi 


iuuui  uy  t-nv-  wiwiw  - 

ifland  of  java.  It  is  about  900  miles  in  length,  but  from 


j 00  to  150  only  in  breadth.  No  account  had  been  given 
of  this  ifland  by  any  Englifhman  till  the  year  1778,  when 


natural  hiftory,  and  the  tafte  and  feoftbibty  with  which  he 
furveved  the  beauties  of  nature,  and  the  grandeur,  and  good- 
„ef.  of  its  Author.  He  afterwards  became  private  tutor 
to  a  voung  gentleman  at  Magdeburg,  i  lm  procured  him 
the  acquaintance  of  Meffrs  Maupertuis,  Luler,  and  Sacx, 
which  opened  to  his  merit  the  path  of  preferment,  and  ad- 
vanced  him  fucceffively  to  the  place  of  mathematical  prolef- 
for  in  the  King’s  College  at  Berlin,  m  1747,  and  to  that  of 
member  of  the  Royal  Academy  in  1750. 

In  this  laft  quality  he  diftinguifhed  himfelf  in  a  very  emi¬ 
nent  manner,  enriched  the  clafs  of  fpeculative  philofophy 
tvith  a  great  number  of  excellent  memoirs,  andwasjuitly 


an  Account  of  a  journey  ,e  ta-  mace  ,  g  Mr  Charles  Miller  (fon  otThe  late  botanical  gardener)  pub- 

which  fliowed,  at  the  lame  tune.  Ins  knowledge  of  M.  Charles  M  <)f  a  oarti  dIftri l  in 


liffied  an  account  of  the  manners  of  a  particular  dittrfot,  in 
the  68th  volume  of  the  Philofophical  Tranfadtion'.  I  hefe 
were  the  Battas,  a  people  who  live  in  the  Interior  parts, 
called  the  Coffin  Country.  They  differ  from  all  the  other 


inhabitants  in  language,  manners,  and  cultoms.  They  eat 


the  prifoners  whom^they  take  in  war,  and  hang  up  their 
Ikulls  as  trophies  in  their  lioufes.  He  obferves,  however, 
that  human  flelh  is  eaten  by  them  in  terrorem,  and  not  as 
common  food,  though  they  prefer  it  to  all  others,  and  ipeak 
with  peculiar  rantures  of  the  foies  of  the  feet  and  palms  of 
the  hands.  They  expreffed  much  lmpiife  that  the  white 
people  did  not  kill,  much  lefts  eat,  their  prifoners.  From 


S  U  M  [  7] 

this  country  the  greateft  part  of  the  cafTia  that  is  fent  to 
Europe  is  procured.  It  abounds  alfo  with  the  camphire 
trees,  which  conftitute  the  common  timber  in  uie  ;  and  in 
thefe  trees  the  camphire  is  found  native,  in  a  concrete  form. 
It  is  remarkable,  that  in  this  ftate  it  is  fold  to  the  Chineie 
at  the. price  of  250 1.  or  300  1,  per  cwt.  but  thefe  dexterous 
ar lifts  contrive  to  furnifh  the  Europeans  with  it  at  about  a 
quarter  of  that  price.  I11  1783,  Mr  Marfden,  who  had 
been  fecretary  to*thc  prelident  and  council  of  Fort  Marl¬ 
borough,  publifhed  a  Hiftory  of  Sumatra,  with  very  copi¬ 
ous  particulars  of  the  ifiand.  lie  reprefents  it  as  furpatTed 
by  few  in  the  beautiful  indulgences  of  nature.  A  chain  oi  high 
mountains  runs  through  its  whole  extent;  the  ranges  111 
many  parts  being  double  and  treble  ;  their  altitude,  though 
great,  is  not  fuiiicient  to  occalion  their  being  covered  with 
fnow  dining  any  part  of  the  year.  Between  thefe  ridges 
are  ex  ten  five  plains,  con  fider  ably  elevated  above  the  fur!  are 
of  the  maritime  lands.  In  thefe  the  air  is  cool  ;  and  from 
tins  advantage  they  are  efteemed  the  mod  eligible  portion 
of  the  country,  arc  the  belt  inhabited,  and  the  inoft  cleared 
from  woqd>,  which  elftwhere,  in  general,  throughout  Suma¬ 
tra,  cover  both  hills  and  valleys  with  an  eternal  (hade.  Here 
too  ? re  found  many  large  and  beautiful  lakes,  that  racilitate 
much  the  communication  between  the  different  parts.  1  he 
heat  of  the  air  is  Far' from  being  fo  intenfe  as  might  be  ex- 
petted  from  a  country  occupying  the  middle  of  the  rf  orrid 
Zone  ;  and  it  is  rnoie  temperate  than  many  regions  withal 
the  Tropics  ;  the  thermometer  at  the  mo  ft  fultiy  hour, 
about  two  in  the  afternoon,  generally  fluctuating  between 
82  and  85  degrees.  Mr  Marfden  divides  the  inhabitants 
into  Malays,  Achenefe,  Battas,  Lampoons,  and  Rejangs  ; 
and  he  takes  the  latter  as  his  flandard  of  ddcription,  with 
rtfpeci  to  the  .perfons,  manners,  and  cuftoms,  ot  the  inhabi¬ 
tants.  'They  are  rather  below  the  middle  ftature  ;  their 
bulk  in  proportion  ;  their  hmbs  for  the  molt  part  flight,  but 
well  ihaped,  and  particularly  lraall  at  the  wrifts  and  ancles  ; 
and,  upon  the  whole,  they  are  gracefully  formed.  -  Their 
hair  is  ltrong,  and  oi  a  (hilling  black.  The  men  arc  beard- 
lefs,  great  pains  being  taken  to  render  them  fo  when  boys, 
by  rubbing  their  chins  %with  a  kind  of  quicklime.  *i  heir 
complexion  is  properly  yellow,  wanting  the  red  tinge  that 
conftitutes  a  copper  or  tawny  colour.  They  are  in  general 
lighter  than  the  M dices,  or  halt  breed,  of  the  reft  of  India; 
theft  of  the  fiiperior  clafs,  who  are  not  expofed  to  the  rays 
of  the  fun,  and  particularly  their  women  of  rank,  approach¬ 
ing  to  a  degree  or  fairnefs.  If  beauty  confided  in  this  one 
quality,  fome  of  them  would  furpals  our  brunettes  in  Eu¬ 
rope.  The  major  pail  of  the  females  are  ugly,  many  of 
them  even  to  diiguft  ;  yet  among  them  are  fome  whofe  ap¬ 
pearance  is  llrikiitgly  beautiful,  whatever  compofttion  of 
perion,  features,  and  complexion,  that  fentiment  may  be  the 
refuk  of.  Some  of  the  inhabitants  of  the  hilly  parts  are 
obftrved  to  have  the  fwelled  neck  or  goitre  ;  but  they  at¬ 
tempt  no  remedy  for  it,  as  thefe  wens  are  confident  with 
the  highell  health.  The  rites  of  marriage  among  the  Su¬ 
matrans  con  fill  limply  in  joining  the  hands  of  the  parties, 
and  pronouncing  them  man  and  wife  without  much  cere¬ 
mony,  excepting  the  entertainment  which  is  given  upon  the 
occalion  by  the  father  of  the  girl.  The  cuftoms  of  the  Su¬ 
matrans  permit  their  having  as  many  wives  as  they  can  pur- 
tliafe,  or  afford  to  maintain  ;  but  it  is  extremely  rare  that 
an  inilance  occurs  of  their  having  more  than  one,  and  that 
only  among  a  few  of  the  chiefs.  This  continence  they  owe, 
in  iome  meafnre,  to  their  poverty.  The  di&ates  of  fruga¬ 
lity  are  more  powerful  with  them  than  the  irregular  calls  of 
appetite,  and  make  them  decline  an  indulgence  from  which 
their  law  does  not  reftrain  them.  Mothers  carry  their  chil¬ 
dren,  not  on  the  arm  as  out  nurfes  do,  but  ftraddling  on 
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the  hip,  and  ufualiy  fupported  by  a  cloth  which  ties  in  a  Sumatra, 
knot  on  the  oppofite  ihoulder.  The  children  are  nurfed  v“"  v""" 
but  little  ;  are  not  confined  by  any  fwathing  or  bandages  ; 
and  being  differed  to  roll  about  the  floor,  foon  learn  to  walk 
and  fhift^for  themfelves.  When  cradles  are  ufed,  they  fwing 
fufpended  from  the  ceilings  of  the  rooms. 

The  Sumatrans  are  fo  fond  of  cock-fighting,  that  a  fa¬ 
ther  on  his  death  bed  has  been  known  to  defire  his  fon  to- 
take  the  lirft  opportunity  of  matching  a  cock  for  a  fum 
equal  to  his  whole  property,  under  a  blind  convi&ion  of  its. 
being  invulnerable.  \Vhen  a  cock  is  killed,  or  runs,  the 
other  muff  have  fufneient  fpirit  and  vigour  left  to  peck  a t 
him  three  times  on  his  being  held  up  to  him  for  that  pur- 
pofe,  or  it  becomes  a  drawn  battle  ;  and  fometimes  an  ex¬ 
perienced  cocker  will  place  the  head  of  his  vanquished  bird 
in  Inch  an  uncouth  iituation  as  to  terrify  the  other,  and 
render  him  unable  to  give  this  proof  of  vidlorv. 

The  wild  heads  of  “Sumatra*  are  tigers,  elephants,  rluno- 
cerofts,  bears,  and  monkeys,  i  he  tigers  prove  to  the  inha¬ 
bitants  both  in  their  journeys  and  even  their  domedic  oc¬ 
cupations  roll  deltru£tive  enemies.  The  number  of  people 
annually  (lain  by  thefe  rapacious  tyrants  of  the  woods  is  al- 
moft  incredible.  -Whole  villages  have  been  depopulated 
by  them  ;  yet  from  a  fu perfidious  prejudice,  it  is  with- 
difficulty  they  are  prevailed  upon,  by  a  large  reward  which 
the  India  Company  offers,  to  ule  methods  of  deftroying 
them,  till  they,  have  fuftained  fome  particular  injury  in  their 
own  family  or  kindred,  ihe  fize  and  ftrength  of  the  fpe-i- 
cies  which  prevails  on  this  iiland  is  prodigious.  I  hey  are 
faid  to  break  with  a  ftroke  of  their  fore  paw  the  leg  of  a 
horfe  or  a  buffalo  ;  and  the  largeil  prey  they  kill  is  without 
difficulty  dragged  by  them  into  the  woods.  I  his  they 
ufualiy  perform  on  the  fecund  night,  being  fuppofed  on  the 
firft  to  gratify  themfelves  with  lucking  the  blood  only. 

Time  is  by  this  delay  afforded  to  prepare  tor  their  deftruc- 
timi,  either  by  (hooting'  them,  ov  placing  a  vefiel  ot  water 
ftrbniily  impregnated  with  atlenic  near  the  car  cafe,  wnicn 
is  fattened  to  a  tree  to  prevent  its  being  carried  off.  The 
tiger  having  fatiated  himftlf  with  the  flefti,  is  prompted  to 
affuage  his  thirll  with  the  tempting  liquor  at  hand,  and  pe- 
rifhes  in  the  indulgence.  Their  chief  fuofiftence  is  moil 
probably  the  unfortunate  monkeys  with  which  the  woods 
abound.  They  are  defciibed  as  alluring  them  to  their  fate 
by  a  fafeinating  power,  fimilar  t  1  what  has  been  fuppoied  of 
the  fnake  ;  and,  fays  Mr  Marfden,  “  I  am  not  mciedulous 
enough  to  treat  the  idea  with  contempt,  having  my  fell.  ob- 
ferved,  that  when  an  alligator  or  a  crocodile,  in  a  river, 
comes  under  an  overhanging  branch  of  a  tree,  the  monkeys, 
in  a  ftate  of  alarm  and  didraftion,  crowd  to  the  extremity, 
and,  chattering  and  trembling,  approach  nearer  and  nearer 
to  the  amphibious  monfler  that  waits  to  devour  them  as  they 
drop,  which  their  fright  and  number  render  almofl  unavoid¬ 
able.”  Theft  alligatois  likewife  occalion  the  lofs  of  many 
inhabitants,  frequently  deftroying  the  people  as  they  bathe 
in  the  river,  according  to  their  regular  cuftom,  and  which 
the  perpetual  evidence  of  the  rifle  attending  it  cannot  deter 
them  from.  A  fuperftitions  idea  of  their  fan&ity  alfo  pro- 
ferves  them  from  moleftation,  although,  with  a  hook  of  fuf- 
ficient  ftrength,  they  may  be  taken  without  much  difficulty. 

'i  he  other  animals  of  Sumatra  are  buffaloes,  a  fmall  kind  of 
horfes,  goats,  hogs,  deer,. bullocks,  and  hog-deer.  This  laft 
is  an  animal  fomevvhat  larger  than  a  labbit,  the  head  re,- 
femblingthat  of  a  hog,  and  its  (hanks  and  feet  like  thofe  of 
the  deer.  The  bezoar-ftone  found  on  this  animal  has  been 
valued  at  10  times  its  weight  in  gold  ;  it  is  of  a  dark  brown 
colour,  fmooth  on  the  outlide  ;  and  the  coat  being  taken  off, 
it  appears  dill  darker,  with  firings  running  underneath  the 
coat :  it  will  fvvim  on  the  top  of  the  water.  If  it  be  infu- 
*  fed 
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Sumatra,  fed  Jn  any  liquid,  it  makes  it  extremely  bitter  :  the  virtues 
f  |  v  ■'  ufually  attributed  to  this  ftone  are  cleaning  the  flomach, 
creating  an  appetite,  and  fweetening  the  blood. 

Of  birds  they  have  a  greater  variety  than  of  beads.  The 
coo-ow,  or  Sumatran  pheafant,  is  a  bird  of  uncommon  beau¬ 
ty.  They  have  ftorks  of  prodigious  fize,  parrots,  dung-hill 
fowls,  ducks,  the  largeft  cocks  in  the  world,  wood-pigeons, 
doves,  and  a  great  variety  of  (mall  biids,  different  from  ours, 
and  diftinguifhed  by  the  beauty  of  their  colours.  Of  their 
reptiles,  they  have  li/.ards,  flying-lizards,  and  cameleons. 
The  ifland  fwarms  with  inle&s,  and  their  varieties  are  no 
lefs  extraordinary  than  their  numbers.  Rice  is  the  only 
grain  that  grows  in  the  country  ;  they  have  fugar-canes, 
beans,  peas,  radifhes,  yams,  potatoes,  pumkins,  and  feveral 
kinds  of  pot-herbs  unknown  to  Europe  ;  and  here  are  to  be 
found  moil  of  the  fruits  to  be  met  with  in  other  parts  of  the 
Eaft  Indies,  in  the  greatefl  perfe&ion.  Indigo,  Brafil- 
wood,  two  fpecies  of  the  bread-fruit  tree,  pepper,  benjamin, 
coffee,  and  cotton,  are  hkewife  the  produce  of  this  ifland, 
as  well  as  caffia  and  camphii  e  mentioned  above.  Here  alfo 
is  the  cabbage-tree  and  filk  cotton  tree  ;  and  the  forefl  con¬ 
tains  a  great  variety  of  valuable  fpecies  of  wood,  as  ebony, 
pine,  fandal,  eagle  or  aloes,  te?k,  manchineel,  ?and  iron- 
wood,  and  alfo  the  banyan  tree.  Gold,  tin,  iron,  copper, 
and  lead,  are  found  in  the  country  ;  and  the  former  is  fup- 
pofed  to  be  as  plentiful  here  as  in  Peru  or  Mexico.  The 
fin  eft  gold  and  gold-duft  are  found  in  the  country  of  Li- 
morig ,  immediately  contiguous  to  the  prefidency  of  Fort 
Marlborough ,  to  which  the  merchants 'repair  annually  for 
the  purchafe  of  opium,  and  fuch  other  articles  as  they  may 
be  in  want  off,  and  give  for  them  gold  of  fo  pure  a  nature 
as  to  contain  little  or  no  alloy.  The  native  indolence  of 
Jyiatlc  Re-  the  Malay  difpotition  prevents  them  from  colle&ing  more 

Searches , 

vol.  i. 
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read  the  Arabic  chara&er,  and  fubmit  to  circumclfion,  they  Sumi 
are  faid  to  become  Malays  ;  the  term  Malay  being  under-  I, 
flood  to  mean  Mujfulman .  See  Achken. 

SUMMARY,  in  matters  of  literature.  See  Abridge¬ 
ment. 

SUMMER,  the  name  of  one  of  the  feafons  of  the  year, 
being  one  of  the  quarters  when  the  year  is  divided  into  four 
quarters,  or  one  half  when  the  year  is  divided  only  into  two, 
fummer  and  winter.  In  the  former  cafe,  fummer  is  the 
quarter  during  which,  in  northern  climates,  the  fun  is  paf- 
fing  through  the  three  figns  Cancer,  Leo,  Virgo,  or  from 
the  time  of  the  greatefl  declination,  till  the  fun  come  to  the 
cquino£lial  again,  or  have  no  declination  ;  which  is  from 
about  the  21  ft  of  June  till  about  the  2 2d  of  September.  In 
the  latter  cafe,  fummer  contains  the  fix  warmer  months, 
while  the  fun  is  on  pne  fide  of  the  equinodlial ;  and  winter 
the  other  fix  months,  when  the  fun  is  on  the  other  fide  of  it. 

It  is  faid  that  a  frofty  winter  produces  a  dry  fummer,  and  a 
mild  winter  a  wet  fummer. 

Summer- JJlands.  See  Bermudas. 

Summer  Red-Bird.  See  Muscicapa. 

SUMMIT,  the  top  or  vertex  of  any  body  or  figure,  as 
of  a  triangle,  cone,  pyramid,  &c. 

SUMMONS,  in  law,  a  citing  or  calling  a  perfon  to  any 
court,  to  anfwer  a  complaint  or  to  give  his  evidence. 

Summons,  in  war.  To  fummon  a  place,  is  to  fend  a 
drum  or  trumpet  to  command  the  governor  to  furrender, 
and  to  declare  that  if  the  place  be  taken  by  florm,  all  mult 
fubmit  to  the  mercy  of  the  conqueror.  See  Capitulation 
and  Chamade. 

SUMMUM  bonum,  in  ethics,  the  chief  good. 

SUMP,  in  metallurgy,  a  round  pit  of  ftone,  lined  with 
clay  within,  for  the  receiving  the  metal  011  its  firll  tufion 
from  the  ore. 

Sump,  in  the  Britifh  fait- works,  where  fea-water  is  boiled 
into  fait,  is  the  name  of  a  fort  of  pond,  which  is  made  at 
fome  diflance  from  the  faltern  on  the  fea-fhore,  between  full 
fea  and  low  water  mark.  Erom  this  pond  a  pipe  is  laid, 
through  which,  when  the  fea  is  in,  the  water  runs  into  a 


than  is  fufficient  to  fupply  the  few  and  fimple  wants  of  a 
race  of  men  as  yet  unenlightened  by  civilization  and  fei- 
ence,  and  ignorant  of  the  full  extent  of  the  advantages  of 
the  countiy  inhabited  by  them.  The  roads  leading  to  this 
golden  country  are  almofl  impervious  ;  affording  only  a  fcan- 
ty  path  to  a  fingle  traveller,  where  whole  nights  mufl  be  ,, 

pafled  in  the  open  air,  expofed  to  the  malignant  influence  well  adjoining  to  the  faltern  ;  and  from  this  well  it  is  pump- 

r  »  n-i_  i* — ! — - - —  u..  ecj  jn^0  troughs,  through  which  it  is  carried  to  the  cillems, 

in  order  to  be  ready  to  fupply  the  pans.  See  Salt. 

SUMPH,  in  mining,  denotes  a  pit  funk  down  in  the  bot¬ 
tom  of  the  mine,  to  cut  or  prove  the  lode  flill  deeper  than 
before  •,  and  in  order  to  flope  and  dig  it  away  if  neceflary, 
and  alfo  to  drive  on  the  lode  in  depth.  The  fumph  prin¬ 
cipally  ferves  as  a  bafon  or  refervoir,  to  collect  the  water  of 
a  mine  together,  that  it  may  be  cleaned  out  by  an  engine 
or  machine. 

SUMPTER-horse,  is  a  horfe  that  carries  pro vifions  and 
neceflaries  for  a  journey. 

SUMPTUARY  LAWS  (Leges  Sumptuarit ) ,  are  laws 
made  to  reftrain  excefs  in  apparel,  coftly  furniture,  eating, 
See. 

Moft  ages  and  nations  have  had  their  fumptuary  laws ; 
and  fome°retain  them  ftill,  as  the  Venetians,  See.  But 
it  is  obferved,  that  no  laws  are  worfe  executed  than 
fumptuary  laws.  Political  writers  have  been  much  divided 
in  opinion  with  refpedl  to  the  utility  of  thefe  laws  to  a  Hate. 
Montefquieu  oblerves,  that  luxury  is  neceflary  in  monarchies, 
as  in  France,  but  ruinous  to  democracies,  as  in  Holland- 
With  regard  to  England,  whofe  government  is  compounded 
of  both  fpecies,  it  may  flill  be  a  dubious  queftion,  fays  judge 
Blackftone,  how  far  private  luxury  is  a  public  evil ;  and  as 
fuch  cognizable  by  public  laws. 

The  fumptuary  laws  of  that  ancient  Locrian  legiflator 
Zaleucus  are  famous  :  by  thefe  it  was  ordained,  that  no 
woman  fhould  go  attended  with  more  than  one  maid  in 
4  the 


of  a  hoftile  climate,  in  a  country  infefted  by  the  moft  fero¬ 
cious  wild  bealls.  Thefe  are  circumflances  that  have  hi¬ 
therto  checked  curiofity  ;  but  perfeverance  and  ftudied 
precaution  will  furmount  the  obflacles  they  furnifh,  and  fuch 
difeoveries  might  be  made  as  would  amply  compenfate  tor 
the  difficulties  leading  to  them.  The  gold  merchants  who 
come  from  the  neighbouiing  and  lefs  rich  countries,  give  us 
fuch  accounts  of  the  facility  of  procuring  gold  as  border 
nearly  on  the  marvellous,  and  would  be  altogether  incre¬ 
dible,  if  great  quantities  of  that  metal  produced  by  them  did 
not  in  fome  degree  evince  the  certainty  of  their  accounts. 

This  great  abundance  of  gold  in  Sumatra  induces  Mr  Marf- 
den  to  fuppofe  that  ifland  to  be  the  Ophir  of  Solomon  ;  a 
conje&ure  which,  in  his  opinion,  derives  no  fmatl  force  from 
the  word  Ophir* s  being  really  a  Malay  fubftantive,  of  a  com¬ 
pound  fenfe,  figni  Tying  a  mountain  containing  gold.  The 
natives,  he  confeffes,  have  no  oral  tradition  on  the  fubjedl ; 
and  we  have  elfewhere  made  it  probable,  that  Ophir  was  fi- 
tuated  in  a  different  quarter  of  the  world  (fee  Ophir). 
Be  Tides  the  metals  and  different  fpecies  of  wood  which  we 
have  mentioned.  Sumatra  produces  fulphur,  arfenic,  falt- 
petre,  and  bees  wax,  with  edible  birds-nefts,  which  are  there 
commodities  of  great  importance  (fee  BiRDS-NeJls). 

The  Englifh  and  Dutch  have  fa£lories  on  this  ifland  ; 
the  principal  one  of  the  former  being  Fort  Marlborough, 
on  the  fouth-weft  coaft.  The  original  natives  of  Sumatra 
are  Pagans ;  but  it  is  to  be  obferved,  that  when  the  Suma¬ 
trans*  or  any  of  the  natives  of  the  eaftern  iflands,  learn  to 
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„  except  (lie  were  drunk  :  that  fhe  fnouid  net  go 
t  of  the  city  in  the  night,  unlefs  fhe  went  to  commi  t  for¬ 
mation  :  that  (he  fhould  not  wear  any  gold  or  embroidered 
Kparel,  unlefs  fhe  propofed  to  be  a  common  ftrumpet ;  and 
flat  men  fhould  not  wear  rings  or  tiffues  except  when  they 
^ent  a  whoring,  &c. 

Among  the  Romans,  the  fumptuary  laws  were  very  nu¬ 
merous  :  By  the  Lex  Orchia ,  the  number  of  guefts  at  feafts 
*as  limited,  though  without  any  limitation  of  the  charges  : 
p  the  Fannian  law,  made  22  years  afterwards,  it  was  ena&- 
fc,  that  more  than  10  ajfes  fliould  not  be  fpent  at  any  ordi- 
nry  feaft:  for  the  folemn  feafts,  as  the  Saturnalia,  &c.  an 
jfmdred  affes  were  allowed  ;  ten  of  which,  Gellius  informs 
>,  was  the  price  of  a  fheep,  and  a  hundred  of  an  ox.  By 
te  Didian  law,  which  was  preferred  18  years  after,  it  was 
» -creed,  that  the  former  fumptuary  laws  fliould  be  in  force, 
It  only  in  Rome,  but  throughout  all  Italy  ;  and  that  for 
liery  tranfgreffion,  not  only  the  mafler  of  tke  feaft,  but  all 
lie  guefts  too,  fhould  be  liable  to  the  penalty. 

The  Englifh  have  had  their  fhare  of  fumptuary  laws, 
Ipiefly  made  in  the  reigns  of  Edw.  III.  Edw.  IV.  and  Hen- 
VIII.  againft  fhoes  with  long  points,  fhort  doublets,  and 
ng  coats;  though  all  repealed  by  ftatute  1  Jac.  I.  c.  25. 

I* us  to  excefs  in  diet,  there  remains  ftill  one  law  unrepealed. 
Tnder  King  Henry  IV.  Camden  tells  us,  pride  was  got 
much  into  the  foot,  that  it  was  proclaimed,  that  no  man 
ould  wear  fhoes  above  fix  inches  broad  at  the  toes.  And 
eir  other  garments  were  fo  fhort,  that  it  was  ena&ed, 
5  Edw.  IV.  that  no  perfon,  under  the  condition  of  a  lord, 
ould,  from  that  time,  wear  any  mantle  or  gown,  unlefs  of 
ch  length,  that,  (landing  upright,  it  might  cover  his  privy 
embers  and  buttocks. 

SUN,  Sol,  0,  in  aftronomy,  the  great  luminary  which 
dightens  the  world,  and  by  its  prefence  conftitutes  day. 
se  Astronom Y-Index. 

Moch-SuN.  See  Parhelion. 

SuN-Fiflo  of  the  Irjjh,  See  Squalus. 

SvN-Flower ,  in  botany.  See  Helianthus. 

Sun- Dew,  in  botany.  See  Drosera. 
SUNDA-islands,  a  general  name  for  a  clufter  of  iflands 
the  India  Ocean,  between  930  and  t  20°  of  eaft  longitude, 
id  between  8°  north  and  8°  fouth  latitude.  The  particu- 
r  names  of  the  illands  are  Borneo ,  Sumatra ,  fava,  Bally , 
lanca,  See. 

SUNDAY,  or  the  Lord’s* day,  a  folemn  feftival  obfer- 
*d  by  Chriftians  on  the  fir  It  day  of  every  week,  in  memory 
r  our  Saviour’s  refurrc&ion.  See  Sabbath. 

In  the  breviary  and  other  offices  we  meet  with  Sundays 
the  firft  and  fecond  clafs.  Thofe  of  the  firft  clafs  are, 
aim,  Ealier,  Advent,  and  Whitf unday,  thofe  of  Quaftmodo 
id  Quadrogejtma.  Thofe  of  the  fecond  clafs  are  the  com 
on  Sundays.  Anciently  each  Sunday  in  the  year  had  its 
rticular  name,  which  was  taken  from  the  introit  of  the 
T  >  which  cuftom  has  only  been  continued  to  lome  few  in 
nt ;  as  Reminfcere ,  Ocuh,  Lift  are,  Judtca . 

Some  are  of  opinion  that  the  Lord’s  day,  mentioned  in 
I  le  Apocalypfe,  is  our  Sunday ;  which  they  believe  was  fo 
irly  inftitnted  by  the  ap  ftles.  Be  this  as  it  will,  it  is  cer- 
lin  a  regard  was  had  to  this  day  even  in  the  earlieft  ages 
f  the  church  ;  as  appears  from  the  firft  apology  of  Juftin 
lartyr,  where  he  deferibes  the  exercife  of  the  day  not  much 
I  Mike  to  ours. 

But  it  was  Conftantine  the  Great  who  firft  made  a  law  for 
\  ie  proper  obfervation  of  Sunday  ;  and  who,  according  to 
^  ufebius,  appointed  it  fliould  be  regularly  celebrated  through- 
it  the  Roman  empire.  Before  him,  and  even  in  his  time, 
IftX  obferved  the  Jewifh  Sabbath  as  well  as  Sunday ;  both 
Vul.  XVIII.  Part  I, 
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to  faddy  the  law  of  Mofes  and  to  imitate  the  apoftles,  who  Suoymu* 
ufed  to  meet  together  on  the  firft  day. 

By  Conftantine’?  laws,  made  in  321,  it  was  decreed,  that  ^ ^ 
for  the  future  the  Sunday  fhould  be  kept  a  day  of  reft  in  ^  * 
all  cities  and  towns  ;  but  lie  allowed  the  country  people  to 
follow  their  work.  In  538,  the  council  of  Orleans  prohi¬ 
bited  country  labour ;  but  becaufe  there  were  ftill  many 
Jews  in  Gaul,  and  the  people  fell  into  many  fuperfti- 
tfous  ufages  in  the  celebration  of  the  new  Sabbath,  like 
thofe  of  the  Jews  among  that  of  the  old,  the  council  de¬ 
clares,  that  to  hold  it  unlawful  to  travel  with  horfes,  cattle, 
and  carriages,  to  prepare  food,  or  to  do  any  thing  neceffa- 
ry  to  the  cleanlinefs  and  decency  of  lioufes  or  perfone,  fa¬ 
vours  more  of  Judaifm  than  of  Chriftianity.  See  Sabbath*. 

Breaking . 

Sunday -Schools .  See  Sunday-ScHoois. 

SUOVETAURILIA,  an  ancient  Roman  facrifice,  fo 
called  becaufe  it  confided  of  a  pig  ( fus ),  a  fheep  or  rather 
ram  (o^h),  and  a  bull  ( taurus ).  They  were  all  males,  to 
denote  the  mafeuline  courage  of  the  Roman  people.  It  was 
likewife  called  folitaurilia ,  becaufe  the  animals  offered*  up 
were  always  folida,  whole  or  uncut. 

SUPERCARGO,  a  perfon  employed  by  merchants  to 
go  a  voyage,  and  overfee  their  cargo  or  lading,  and  difpofe 
of  it  to  the  beft  advantage. 

SUPERCILIUM,  in  anatomy,  the  eye-brow.  See  A- 

NATOMY,  n°  I42. 

SUPEREROGATION,  in  theology,  what  a  man  does 
beyond  his  duty,  or  more  than  he  is  commanded  to  do. 

The  Romanifts  ftand  up  ftrenuoufiy  for  works  Gf  fuperero- 
gation,  and  maintain  that  the  obfervance  of  evangelical  coun¬ 
cils  is  l'uch.  By  means  hereof,  a  ftock  of  merit  is  laid  up, 
which  the  church  has  the  difpofal  of,  and  which  file  diftri- 
butes  in  indulgences  to  fuch  as  need. 

This  abfurd  do&rine  was  firft  invented  towards  the  clofe 
of  the  1 2th  century,  and  modified  and  embellifhed  by  St 
Thomas  in  the  13th:  according  to  which,  it  was  pretended 
that  there  actually  exifted  an  immenfe  treafure  of  merit, 
compofed  of  the  pious  deeds  and  virtuous  a&ions  which  the 
faints  had  performed  beyond  what  wras  neceffary  for  their 
own  falvation,  and  which  were  therefore  applicable  to  the 
benefit  of  others  ;  that  the  guardian  and  difpenfer  of  this 
precious  treafure  was  the  Roman  pontiff ;  and  that  of  con- 
fequence  he  was  empowered  to  affign  to  filch  as  lie  thought 
proper  a  portion  of  this  inexhauftible  fouvee  of  merit,  fuit- 
able  to  their  refpeftive  guilt,  and  fufficient  to  deliver  them 
from  the  punifhment  due  to  their  crimes 

The  reformed  church  do  not  allow  of  any  work  of  fupe- 
rerogation  ;  but  hold  with  the  apoftles,  tint  when  we  have 
done  our  beft,  ive  are  but  unprofitable  fervants. 

SUi’ERFETATION,  in  medicine,  a  fecond  or  after¬ 
conception,  happening  when  the  mother,  already  pregnant, 
conceives  of  a  latter  coition  ,•  fo  that  fhe  bears  at  once  two 
foetufes  of  unequal  age  and  bulk,  and  is  delivered  of  them 
at  different  times.  W e  meet  with  inftances  of  fupei  fetations 
in  Hippocrates,  Ariftotle,  Du  Laurens,  &c. :  but  they  are 
faid  to  be  much  more  frequent  in  hares  and  iwine. 

SUPERFICIES,  or  Surface,  in  geometry,  the  out- 
fide  or  exterior  face  of  any  body.  This  is  confidered  as  ha¬ 
ving  the  two  dimenfiqnsof  length  and  breadth  only,  but  no 
thicknefs ;  and  therefore  it  makes  no  part  of  the  fubftance 
or  folid  content  or  matter  of  the  body. 

The  terms,  or  bounds,  or  extremities,  of  a  fuperficies,  are 
lines  ;  and  fuperficies  may  be  confidered  as  generated  by  the 
motions  of  lines.  Superficies  are  either  re<5lilinear,  curvili- 
plane,  concave,  or  convex.  A  re&ilintar  fuperficies  is 


that  which  is  bounded  by  fight  lines. 
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Superfine  cies  is  bounded  by  curve  lineSc  _.v  x 

which  has  no  inequality  in  it,  nor  rifings,  nor  fmkings,  but 
lies  evenly  and  ftraight  throughout,  fo  that  a  right  line  may 
wholly  coincide  with  it  in  all  parts  and  directions.  Com 
vex  fuperficies  is  that  which  is  curved  and  rifes  outwards. 
Concave  fuperficies  is  curved  and  finks  inward.  See  Geo¬ 
metry.  . 

SUPERFINE,  in  the  manufa&ories,  a  term  uted  to  ex- 
prefs  the  fuperlative  finenefs  of  a  ftuff :  thus  a  cloth,  a  cam- 
blet,  &c.  are  faid  to  be  fuperfine  when  made  of  the  fineft 
wool,  &c.  or  when  they  are  the  fineft  that  can  be  made. 

SUPERFLUOUS  interval,  in  mufic,  is  one  that  ex¬ 
ceeds  a  true  diatonic  interval  by  a  femitone  minor.  See 

Interval.  ,  „  ..  .  r 

SUPERINTEND  ANT,  denotes  an  ecclefiaftical  Supe¬ 
rior  in  feveral  reformed  churches  where  epifcopacy  is  not 
admitted ;  particularly  among  the  Lutherans  in  Germany, 
and  the  Calvinifts  in  fome  other  places.  . 

The  fuperiritendant  is  fimilar  to  a  bifhop  ;  only  his 
power  is  fomewhat  more  reftrained  than  that  of  our  dio- 
cefan  bifhops.  He  is  the  chief  paftor,  and  has  the  direc¬ 
tion  of  all  the  inferior  pallors  within  his  diftrid  or  diocefe. 

In  Germany  they  had  formerly  fuperintendants  general,  who 
were  fuperior  to  the  ordinary  fuperintendants.  Thefe,  in 
reality,  were  archbilhops ;  but  the  dignity  is  funk  into  dif- 
ufe  ;  and  at  prefent  none  but  the  fuperintendant  of  Wirtem- 
berg  affumes  the  quality  of  fuperintendant  general. 

SUPERIOR,  a  perfon  raifed  above  another  in  rank,  of¬ 
fice,  or  talents.  . 

Superior,  in  Scots  law.  See  Law,  N3  clxiv.  3.  clxv.  2. 

&clxvi.  .  r  ,  ,  , 

SUPERLATIVE,  in  grammar,  one  of  the  three  de¬ 
grees  of  companion,  being  that  inflection  of  adjedNe  nouns 
that  ferves  to  augment  and  heighten  their  fignification, 
and  {hows  the  quality  of  the  thing  denoted  to  be  in  the 
higheft  degree.  See  Grammar. 

SUPERNUMERARY,  fometking  over  and  above  a  fix¬ 
ed  number.  In  feveral  of  the  offices  are  fupernumerary  clerks, 
to  be  ready  on  extraordinary  occafions. 

SUPERPARTICULAR  proportion,  or  Ratio,  13 
that  in  which  the  greater  term  exceeds  the  lels  by  unit  or  1. 
As  the  rati*  of  1  to  2,  or  2  to  3,  or  3  to  4,  &c. 

SUPERPARTIENT  proportion,  or  Ratio ,  is  when 
the  greater  term  contains  the  lefs  term  once,  and  leaves  fome 
number  greater  than  1  remaining.  As  the  ratio 

of  3  to  5,  which  is  equal  to  that  of  1  to  5 
of  7  to  10,  which  is  equal  to  that  of  I  to  &c* 

SUPERSEDEAS,  in  law,  a  writ  iffued  in  divers  cafes, 
importing  in  general  a  command  to  ftay  or  forbear  fome  or¬ 
dinary  proceedings  in  law,  which  in  appearance  ought  to  be 
d6ne  or  purfued,  were  it  not  for  the  caufe  whereon  this 
writ  is  granted. 

Thus  a  man  regularly  is  to  have  a  furety  of  peace  againft 
him  of  whom  he  will  fwear  he  is  afraid  ;  and  the  juftice  re¬ 
quired  hereunto  cannot  deny  it  him  :  yet,  if  the  party  be 
formerly  bound  to  the  peace,  either  in  chancery  or  elfewheie, 
this  writ  lies  to  ftay  the  juftice  from  doing  that  which  other- 
wife  he  ought  not  to  deny. 

SUPERSTITION,  a  word  that  has  been  ufed  fo  inde¬ 
finitely,  that  it  is  difficult  to  determine  its  piecife  meaning. 
From  its  refemblance  in  found  to  the  Latin  wor dfuperjes, 
««  a  furvivor,”  it  is  evidently  derived  from  it,  and  difterent 
attempts  have  been  made  to  trace  their  connection  in  figni¬ 
fication.  Balhus,  in  the  dialogue  De  Natura  Deorum  of  Ci¬ 
cero,  fays,  that  they  who  prayed  and  facrificed  whole  days 
that  their  children  might  furvhe  them,  were  called  fuper- 

ftitious.  La&antius  cenfures  this  etymology,  and  fays 
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Plane  fuperficies  is  that  they  were  not  called  fuperftitious  who  wifhed  that  their  Ail 
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dren  might  furvive  them  (for  this  we  all  wiih),  but  became 
they  who  furvived  their  parents  worfhipped  their  images. 
Others  again  fay,  that  fuperftition  is  derived  from  fuperjles, 
becaufe  it  confided  in  confidering  the  dead  as  if  they  were 
alive.  But  thefe  etymologies  are  folely  conjectural ;  and  we 
confider  conjeaures  as  abfurd  in  philology  as  we  do  in  fcience; 
they  may  miflead,  but  ate  feldom  of  any  benefit.  The  ufual 
meaning  affixed  to  the  word  fuperftition,  both  in  the  Latin 
and  Englifh  languages,  is  fo  different  hom  fuperjles,  that  its 
change  of  meaning  muff  be  owing  to  fome  accident  which 
it  is  in  vain  to  inquire  after.  If  we  had  not  known  that 
the  word  paganus  “  a  pagan”  was  derived  from  pagus  “  a 
village,”  becaufe  the  heathens  in  a  certain  period  of  the 
Chriftian  hiftory  lived  in  villages,  the  whims  and  fancies  of 
etymologifts  would  not  have  thrown  much  light  on  the  Cub- 

Without  labouring,  from  the  aid  of  etymology,  to  define 
fuperftition,  which  is  a  word  of  a  very  extenfive  fignifica- 
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will  confider  to  what  objedts  it  is  applied  ;  and 


then,  by  obferving  what  is  common  to  them  all,  we  lhall  be 
enabled  to  fix  with  fome  degree  of  precifion  the  meaning  of 
the  term.  We  apply  it  to  the  idolatry  of  the  heathens; 
we  apply  it  alfo  to  the  Jews,  who  made  the  will  of 
God  of  no  effedb  by  their  traditions,  and  fubftituted  cere- 
monies  in  place  of  the  religion  of  their  fathers.  "We  fay  al¬ 
fo  that  Chriftians  are  guilty  of  fuperftition  ;  the  Roman 
Catholics,  who  believe  in  tranfubftantiation  and  in  the  ef¬ 
ficacy  of  prayers  to  faints  ;  and  thofe  Proteftants  who  efteem 
baptifm  and  the  Lord’s  fupper,  and  the  pundual  perform- 
ance  of  other  ceremonies,  without  regard  to  morality,  as 
fufficient  to  enfuie  falvatiou.  Thofe  perfons  alfo  are  rec¬ 
koned  fuperftitious  who  believe,  without  any  evidence,  that 
prophecies  are  {bill  uttered  by  the  divine  inipi ration,  and 
that  miracles  are  {bill  performed.  The  word  is  alfo  extend¬ 
ed  to  thofe  who  believe  in  witchcraft,  magic,  and  appari¬ 
tions,  or  that  the  divine  will  is  declared  by  omens  or  au¬ 
gury  ;  that  the  fortune  of  individuals  can  be  affected  by 
things  indifferent,  by  things  deemed  lucky  or  unlucky,  or 
that  difeafes  can  be  cured  by  words,  charms,  and  incanta* 
tions. 

Through  all  the  particulars  which  we  have  enumerated, 
there  runs  one* general  idea,  the  belief  of  what  is  falfe  and 
contrary  to  reafon.  b  rom  this,  however,  we  muft  not  fuppofe 
that  whatever  is  falfe  and  contrary  to  reafon  may  be  deno- 
,  minated  fuperftition.  We  think  that  it  is  falfe  and  irratio¬ 
nal  to  fuppofe  that  there  ever  lived  on  earth  a  race  of  men 
who  walked  on  one  leg,  and  had  their  eyes  in  their  bread; 
or  that  there  were  giants  90  feet  high  :  yet  we  do.  not  call 

the  philofopher  who  believes  thefe  chimeras  fuperftitious,  but 

credulous.  Superftition  has  always  a  reference  to  God,  to 
religion,  or  to  beings  fuperior  to  man.  W"e  do  not  however 
diftinguifh  all  falfe  and  irrational  opinions  in  religion  by  the 
name  of  fuperftition.  We  do  not,  for  inftance,  apply. this 
name  to  the  opinions  which  fome  of  the  ancients  entertained, 
that  God  is  the  foul  of  the  world,  and  that  men  are  only 
portions  of  him  feparated  for  a  time,  or  that  the  foul  after 
death  lives  lucceffively  in  different  bodies.  If  we  examin 
the  fubjedt  with  more  attention,  we  {hall  difeover  that  the 
foundation  of  fuperftition  is  ignorance  of  the  moral  attri¬ 
butes  of  God  *,  for  we  never  fay  a  man  is  fuperftitious  for  en 
tertaining  erroneous  opinions  of  the  natural  attributes  01 
God.  Some  of  the  Socinians  have  denied  the  prefcience 
God;  and  a  French  philofopher  has  not  only  rejedte 
the  belief  that  He  is  a  fpirit,  but  has  prefumed  to  fejl 
that  he  is  compofed  of  a  fpecies  of  cryftals.  The  nrU 
of  thefe  opinions  difeovers  very  impeded!  ideas  of  God,anc 
the  fecond  is  the  height  of  impiety  and  abfurdity \  yet 
S 


:t  mu¬ 
se 
i  ltd 
ay 
tojpol 

PJato 

4ai 
iot 


vetJ 


SUP  [  75  ]  SUP 


i'ocimana  have  not  been  accufed  of  fuperftition,  nor  can  this 
?rench  philofopher  be  fufpe&ed  of  it.  We  do  not  call  every 
alfe  opinion  concerning  the  unity  or  moral  attributes  of  God 
)y  the  name  of  fuperftition,  as,  for  inftance,  the  opinion  which 
ome  fceptics  have  fupported,  that  God  is  not  good ;  for,  as 
vas  mentioned  before,  fuperftition  always  involves  the  idea 
)f  credulity.  It  does  not  confift  in  falfely  denying  that  God 
joffeffes  any  particular  moral  attributes, but  in  believing  more 
ihan  what  is  true  concerning  them;  in  forming  mean,  un- 
vorthy  ideas  of  them  ;  in  fuppofing  that  he  is  guided  by 
)lind  pafiion  like  mankind,  and  enjoins  upon  his  creatures 
commandments  which  are  irrational  and  abfurd. 

As  fuperftition  arifes  from  ignorance  and  credulity  in  the 
underftanding,  lo  it  has  alfo  a  feat  in  the  paftions.  Fear 
ras  been  commonly  considered  as  the  pafiion  of  the  hu¬ 
man  mind  from  which  it  chiefly  derives  its  origin;  and  there 
3  no  doubt  that  more  fuperftition  has  arifen  from  fear  united 
vith  ignorance  and  credulity  than  from  any  other  pafiion. 
fet  it  would  certainly  be  improper  to  exclude  all  other  paf- 
10ns.  We  cannot  account  for  the  fuperftition  of  the  Egyp- 
ians,  without  fuppofing  that  much  of  it  arofe  from  gratitude. 
They  worihipped  the  Nile,  becaufe  it  diftributed  fertility  and 
ibundance  over  the  land  of  Egypt ;  and  they  worfhipped 
ome  animals,  merely  becaufe  they  prevented  the  increafe  of 
)ther  animals  which  were  noxious.  Thus  they  adored  the 
bis,  becaufe  it  deftroyed  the  eggs  of  the  crocodile. 

Having  thus  endeavoured  to  analyze  the  ideas  compre- 
lended  under  the  word  fuperftition,  we  may  fum  them  up 
n  a  few  words.  It  refpe&s  God  and  beings  fuperior  to 
man,  and  extends  to  our  religious  opinions,  worfhip,  and 
?raCtices  ;  and  may  be  defined  abfurd  opinions  and  aBions 
rlfingfrom  wean  anddfeftivs  ideas  of  the  moral  attributes  of  God, 
^et  us  apply  this  definition  to  the  different  fpecies  of  fuper- 
I  :ition  already  mentioned. 

But  before  entering  upon  this  application,  it  may  be  pro¬ 
per  to  obferve,  that  fuperftition  involves  the  idea  of  a  blame- 
Ijble  inattention  to  teafon,  or  a  credulity  ariffng  from  an  in- 
Joknce  of  undemanding.  We  generally  make  a  diftin&ion 
etween  the  imperfect  opinions  which  a  favage,  from  the 
eceffary  effe&s  of  his  fituation,  forms  of  the  attributes 
God,  and  thofe  which  civilized  nations  entertain.  We 
ay  the^  favage  is  ignorant,  and  we  aferibe  his  ignorance 
o  his  fituation  ;  but  we  call  the  Roman  Catholic  fuperfti- 
ious,  and  we  blame  him  for  not  having  thofe  juft  ideas 
)f  God  which  he  might  have  obtained  by  opening  his  Bi¬ 
de,  or  by  the  exercife  of  his  underftanding  in  the  favour- 
ble  fituation  in  which  he  is  placed.  Superftition  then  does 
ot  originate  fo  much  from  the  natural  weaknefs  of  the  hu- 
pan  undeiftanding,  as  from  a  mifapplication  or  a  negleCt 
l^it  (a).  ^  6 

We  cannot  therefore  with  any  propriety  apply  the  name 
}ptrfition  to  polytheifm  in  general ;  for  what  all  the  ancient 
inloiophers,  after  much  ftudy  and  refledion,  concluded  to 
e  t]lue>  colli^  never  proceed  from  credulity  and  inattention, 
nt  from  their  fituation.  We  fpeak  very  properly,  however, 
v  en  we  call  idolatry  by  the  name  of  fuperftition  ;  becaufe 
Iiere  is  no  man  fo  devoid  of  underftanding  as  not  to  be  ca- 
a  eo  difeovering,  that  a  piece  of  metal,  or  wood,  or  ftone, 
an  neither  hear  nor  anfwer  petitions.  Superftition  was  a 
ame  which  the  ancient  philosophers  gave  to  thofe  who  en- 
fertained  mean  opinions  of  the  gods,  or  did  foolifh  things 
i  J  °b.tam  tbeir  favour.  According  to  Theophraftus,  the 
ipedtitious  man  is  one  who,  having  wafhed  his  hands,  and 
|  >rin  *  .  lmfelf  all  round,  leaves  the  temple  with  a  laurel 
lat  V1  hls  with  which  he  walks  about  the  whole  day. 

ly  ‘miVv*  1110111(1  crofs  the  ™ad,  he  will  not  advance  a 
GP  tlU  he  has  thrown  three  ftones  over  the  road.  If  he  finds 


a  ferpent  in  his  houfe,  he  rears  a  place  of  devotion  oh  the 
fpot.  He  purifies,  his  houfe  often,  will  not  fit  upon  a  grave, 
nor  touch  a  dead  perfon.  He  is  anxious  about  the  interpre¬ 
tation  of  liis  dreams,  will  not  offer  a  factifice  unlefs  his  wife 
go  along  with  him,  or,  if  fhe  is  engaged,  he  takes  the  nurfe 
and  the  little  children.  He  purifies  himfeif  with  onions  ; 
and  when  he  fees  a  mad  or  an  epileptic  perfon,  he  fpits  in 
their  bofom.  -Such  was  the  character  of  fuperftition  in  the 
days  of  Theophraftus.  All  thefe  whimfical  ceremonies  were 
done  to  prevent  mifehief,  and  to  avert  the  wrath  of  the  gods; 
and  therefore  perfe&ly  correfpond  with  the  definition  given 
above. 

It  is  only  neceffary  to  confider  a  little  the  fuperftitious 
opinions  and  practices  among  Jews  and  Chriftians,  to  be  fen- 
fible  that  they  have  all  arifen  from  mean  and  abfurd  ideas  of 
the  moral  attributes  of  God ;  for  they  have  generally  enter¬ 
tained  noble  opinions  of  his  natural  attributes.  The  Jews 
confidered  God  as  a  partial  Being,  who  had  a  predilection 
for  their  nation  in  preference  to  ail  others,  and  preferred  ex¬ 
ternal  homage  and  ceremony  to  moral  purity.  If  the  Ro¬ 
man  Catholics  think  confidently,  they  muft  efteem  God  as 
a  Being  who  can  be  prevailed  upon  by  the  importunity  of 
one  dead  man  to  afilft  another,  or  as  a  Being  whofe  patience 
would  be  fatigued  with  hearing  j>rayers  conftantly.  Hence 
their  practice  of  praying  to  faints.  They  in  effeCt  believe, 
however  they  may  deceive  themfelves,  that  God  is  unjuft,  or 
they  could  not  believe  tranfubftantiation ;  for  it  fuppofes  that 
God  can  give  commands  dire&ly  contrary  to  thofe  principles 
of  belief  with  which  he  has  endued  the  human  mind.  They 
confider  a  ftrid  adherence  to  a  variety  of  ceremonies,  to 
forms,  to  pomp,  and  ihow,  as  effential  to  the  worfhip  of 
God  :  this  is  treating  God  as  a  vainglorious  Being.  They 
thought  it  their  duty  to  extirpate  heretics :  this  was  fup¬ 
pofing  God  a  cruel  and  revengeful  Being.  Even  among 
Proteftants,  we  are  forry  to  fay,  a  great  deal  of  fuperftition 
remains  :  we  have  not  yet  learned  to  confider  God  as  a  fpi- 
nt,  who  is  to  be  worfhiped  in  fpirit  and  in  truth,  as  a  pure 
moral  benevolent  Being  ;  and  hence  arifes  all^the  fuperfti¬ 
tious  pra&ices  which  prevail  among  us. 

Befides  thofe  fuperftitious  opinions  and  pra&ices  which 
entirely  refped  our  duty  to  God,  there  are  others  which  may 
be  termed  vulgar  fuperftitions .  Thefe  alfo  arife  from  imper¬ 
fect  and  mean  ideas  of  the  moral  attributes  of  God.  To  be¬ 
lieve  vulgar  prophecies,  which  are  always  the  effufions  of  mad- 
nefs  or  knavery,  is  to  fuppofe  that  God,  who  has  drawn  a 
veil  over  futurity,  and  only  delivers  prophecies  to  accompliih 
fome  great  moral  purpofe,  fometimes  gives  them  for  no  pur¬ 
pose  at  all,  or  to  gratify  idle  curiofitv,  or  to  difclofe  fuch  a 
knowledge  of  what  is  to  happen  as  is  inconiiftent  with  the 
free  agency  of  man  and  the  moral  admin  iilration  of  the 
world.  Nor  is  it  lefs  fuperftitious  to  believe  in  vulgar  mi¬ 
racles.  To  believe  in  them,  is  to  believe  that  God  fufpends 
the  laws  of  nature  for  the  moil  trivial  purpofes,  or  to 
countenance  fraud  and  worldly  ambition  :  it  is  to  receive 
the  moft  extraordinary  faCls  upon  the  molt  uniat isfaCtory 
evidence.  The  belief  of  witchcraft,  of  apparitions,  and  the 
fecond  fight,  may  be  retolved  into  the  fame  principle.  To 
fuppofe  that  God  would  commnnk  ate  the  power  of  doing 
miichief,  and  of  controuliiig  his  laws,  to  any  being  merely 
for  gratifying  their  own  paffions,  is  unworthy  of  God.  The 
belief  of  apparitions  is  equally  inconiiftent  with  the  good- 
neis  of  God  (fee  Spectre).  The  fame  objeClion  rifes 
againft  the  fecond  light  as  againft  the  belief  of  vulgar 
prophecies,  and  may  alfo  be  extended  to  omens,  to  aftrolo- 
gy,  to  things  lucky  and  unlucky,  to  fortune- telling,  &c * 
As  to  the  different  devices  and  charms  for  preventing  and 
curing  diforders,  they  refemble  in  every  refped  falfe  miracles. 

K  2  A 


a)  We  do  not  pretend  to  fay  that  this  is  the  fenfe  in 

I 

.1 


which  fuperftition  is  always  uitd,  becaufe  it  is  often  ufed  improperly. 


Superftk 

tion. 


StiperftU 

tion. 
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^  ^  sifbptflr*  and  tb@  predictions  of  Rice  "Evsius  hsvt 

A  judicious  hiftory  of  fuperftition  would  be  a  curious  fupported’  in  the  present  century  by  the  celebrated 

and  entertaining  work,  and  would  exhibit  de  mu  '  mmeiai  tVarburton  and  Jortin.  Dr  Hoffman,  the  lather  o.  the  _ 
rafter  in  a  remarkable  point  of  view,  Superftition  is  molt  Theory  and  l’raftice  of  Medicine,  in  a  differtation 

r  — 4 . -titivated  minds  ;  it  is  “  4  V  edition  0f  his  works  in  1747,  lays, 


racier  m  a  i  -  .  *  . 

prevalent  among  men  ol  weak  and  uncultivated 

*  r-  .  •  .v  _  f..  . 1.,  ."««>  i-lron  amnna1 


more  frequent  in  the  female  lex  than  among  men ;  and 
abounds  more  in  the  rude  than  in  the  refined  ftages  of  lo- 
ciety.  The  general  features  of  it  have  been  the  fame  in  all 
acres  ;  but  it  afliimes  certain  peculiarities  according  to  the 
diverfity  of  character  of  different  nations.  It  fitted  admil- 
fion  into  the  fcience  of  medicine  at  an  early  period.  He  who 
was  endowed  with  fuperior  genius  and  knowledge  w»  rec¬ 
koned  a  magician.  Ur  Bartolo  was  feized  by  the  mqu.fu.on 
at  Rome  in  the  laft  century,  becaufe  he  unexpectedly  cured  a 
■Mavchtfcr  nobleman  of  the  gout.  Difeafes  were  imputed  to  t alcina- 
*Tranfac~  tion,  and  hundreds  of  poor  wretches  were  diagge  o 

Hake 'for  being  acceftary  to  them.  Merc  at  us,  p  )  ician  o 
Philip  II.  of  Spain,  a  writer  of  uncommon  accuracy  and 
information,  appears  ftrongly  inclined  to  deny  the  exiftence 
of  fafeinatory  difeafes  :  but  he  is  conftramed  to  acknow¬ 
ledge  them  for  two  reaions  ;  if,  Becauie  the  .nqmfition  had 
decided  in  favour  of  their  reality;  Wy,  Becaufe  he  ha 
feen  a  very  beautiful  woman  break  a  Heel-  mirror  to  pieces, 
and  blaft  feme  trees  by  a  Angle  glance  of  bereyes.  ^ 

As  the  opinions  concerning  the  caufe  of  dde  _  - 

....  r  v  r  _ •  ~  nt  rnnnp*  them 


*¥ ranfac 
tions , 

yoh  iii. 


Modern  i  neory  auu  a  *  — —  -  . 

publifhed  in  the  large  edition  of  his  works  in  1747,  lays, 
that  the  devil  can  raife  ftorms,  produce  infefts,  and  aft  upon 
the  animal  fpirits  and  imagination  ;  and,  in  fine,  that  he  u 
an  excellent  optician  and  natural  pbilofopher  on  account  o!  lus 
long  experience.  Dr  Johnfon,  the  leviathan  of  literature,  is 
fuppofed  to  have  believed  the  iecond  tight. 

With  relped  to  the  effeds  of  fuperftition  on  the  human 
mind,  they  are  indeed  deplorable.  It  ch^ns  down  the  un- 
derilanding,  and  links  it  into  the  mo  ft  abjeft  and  loid.d 
ftate,  and  keeps  it  under  the  dominion  of  fear,  and  lome- 
times  of  cruelty.  Where  once  it  takes  pofleffion,  it  has  a 

tendency  to  become  extreme,  and  generally  becomes  fo  in. 
tolerable,  that  men  of  refleftion  and  learning  confpire  its 
deftruftion.  The  Chriftian  religion  gave  a  violent  (hock  to 
the  heathen  fuperftition  ;  the  reformation  in  a  great  mea. 
lure  demolifhed  the  fuperftition  of  the  church  of  Rome; 
and  the  fuperftition  which  remained  among  Proteftants  after 
their  reparation  from  that  church  has  been  gradually  yield¬ 
ing  to  the  influence  of  enlightened  reafon,  or  to  the  bold 
and  daring  attacks  of  infidelity  and  deilm.  We  behold  the 


As  the  opinions  concerning  the  caufe  of  ddeafes  were  an ^  jt$  rluns  w;th  pleafure,  and  thank  the  debts 
fuperlliticus,  thofe  concerning  the  method  ot  curing  tnem  ^  ^  .  but  it  is  frora  the  firm  hope  that  the  religion 


C  uiuj;  - -  ^ 

were  not  lefs  fo.  In  the  Odyffey  we  read  of  a  cure  per 
formed  by  a  fong.  Jofephus  relates,  that  he  faw  a  ce  tarn 
Tew,  named  Eleazar,  draw  the  devil  out  of  an  old  womans 
noftrils  by  the  application  of  Solomons  fed  to  hern. fffids 
prefence  of  the  Emperor  Vefpahan.  Many  differen  kmds 
of  applications  were  ufed  for  expelling  the  devil.  Dage  - 
tion  fometimes  fucceeded  admirably  ;  purgatives  and  anti- 
fpafmodics  were  other  modes  of  difeharging  him.  Dr  Myn- 
fight  cured  feveral  bewitched  perfons  with  a  plafter  ot  alta- 
fltida.  How  the  affiffeetida  was  fo  efficacious,  was  much 
difputed.  Some  thought  the  devil  might  confider  fo  vie 
an  application  as  an  infult,  and  run  < off  in  a  paffion  ;  1 but 
others  very  fagely  obferved,  that  as  devils  are  fuppofed  to  have 
eyes  and  ears,  it  is  probable  they  may  have  nofes  too.  _  . 

7  Nor  was  it  only  in  medicine  theie  fuperftitious  opinions 
were  entertained  ;  they  prevailed  alfo  in  natural  Phd°f°- 
v)hy.  The  pernicious  effefts  in  mines,  which  we  now  know 

are  occafioned  by  noxious  air,  were  confidently  imputed  to 

the  demons  of  the  mine.  Even  Van  Helmont,  Bodinus, 
Strozza,  and  Luther,  attributed  thunder  and  meteors  to 
the  devil.  Chemifts  were  employed  tor  centuries  in  learch 
of  the  philofopher’s  ftone,  with  which  they  were  to  do 
,  r  t.  r  _ _ _  nnpftmn  amonir  pluloio- 


for  their  zeal ;  but  it  is  from  the  firm  hope  that  the  religion 
of  Tefus  will  arife  in  all  its  beauty  and  fimple  majefty,  and 
be  admired  and  refpefted  as  it  deferves :  for  mean  and 
contemptible  as  fuperftition  certainly  is,  we  would  rather 
fee  men  do  what  they  reckon  their  duty  from  fuperftitious 
principles,  than  fee  anarchy  and  vice  prevail,  even  though 
attended  with  all  the  knowledge  and  liberality  of  fentunent 
which  deifm  and  infidelity  can  infpire. 

SUPERVISOR,  a  furveyor  or  overfeer. 

SUPINATION,  in  anatomy,  the  aftion  of  a  fupmator 
mufcle,  or  the  motion  whereby  it  turns  the  hand  fo  as  that 
the  palm  is  lifted  up  towards  heaven. 

SUPINE,  in  Latin  grammar,  part  of  the  conjugation 
of  a  verb,  being  a  verbal  fubftantive  of  the  lingular  num¬ 
ber  and  the  fourth  declention.  ,  ,  . 

‘There  are  two  kinds  ol  fupines  :  One,  called  th e/7 
fupme,  ending  in  am  of  the  accutative  cale,  which  is  always  ol 
anaftive  fignification, and  follows  a  verb  of  motion;  as  abut 
deambulatum.  The  other,  called  the  lajl  fuptne,  and  ending 
in  a  of  the  ablative  cafe,  is  of  a  paffive  fignification,  and  is  go¬ 
verned  by  fubftantivea  or  adjeftives  ;  as ,  facile  dtdu,  &c. 

They  have  their  name,  fays  Erobus,  and  after  him  Voilius, 
quod  ad  inftar  fupinorum  bJ  otioforum  hotmnum  omnia  habai 
*  ^  _ j*  nnmi  nafeantur  a  bartM' 


miracles!  It  ‘  was  a  common  queftion  among  plulofo-  qu™ to  Erifcfan,  quod  nafeantur  a  park ij 
pliers  in  the  laft  century,  whether  the  C?U‘  piis  pajivis,'  qu. t  fupina  afpdlata  funt,  quia  in  infmo  locoftia. 

external  objefts  ?  A  queftion  generally  deeded  m  the  af-  Urn  Jufipiant. 

firmative.  ,  SUPPER-,  the  evening  lepaft.—Suppeis  that  are  heav) 

Though  fuperftition  be  generally  the  mark  of  a  weak  . .  ,  *  r  n - 1.  mny<.nnJbl 

mind,  iuch  is  the  infirmity  of  human  nature,  that  we  find 
many  inftances  of  it  among  men  of  the  mofc ■  fublime  ge- 
uius  and  molt  enlightened  minds.  Socrates  believed  that 
be  was  guided  by  a  demon.  Lord  Bacon  believed  in 
witchcraft ;  and  relates  that  he  was  cured  of  warts  by  rub¬ 
bing  them  with  a  piece  of  lard  with  the  fkin  on,  and  then 
nailing  it  with  the  fat  towards  the  fun  on  the  Poftfot  a 
chamber  window  facing  the  fun.  Henry  IV.  one  of  the 

moft  illuftrious  of  monarchs,  was  very  unea  y  e  ore :  is  a  -  ^  outwarci  part  is  breaa  ana  wine,  aim  li«.  r  1 

n  Memoirs  faffination  on  account  of  fome  prophecies  .  Y  *  tj  jn_  fl„nified  the  body  and  blood  of  Chritt,  winch  tb 

of  Sulli.  clares,  that  one  of  the  considerations  that  kept  him  faith,  ^  g  J chriftians  believe  to  be  in  fome  fenfe  or  otk 

S  ~uli  uk»  and  racd-ad  by  th.  HW  - 

- •  iak’a  hi.  fs.-tune  f-  Th«  ^  S  x““”no  ordinance  of  the  gofpcl  which  ha.  to" 

dinal  Richelieu’s  motions  in  tome  of  his  journey*  t*  fubiea  of  more  violent  controverfies  between  differ 

enlightened  Cudworth  defended  prophecies  ,n  general,  and  ^je  different  divines  of  the  fe» 

«afted  thofe  who  oppofed  the  behef  of  tvitchcraft  by  the  Quiches,  ana  £hurc 


ffiould  be  avoided,  becaufe  the  ftomach  is  more  oppre  lei 
with  the  fame  quantity  of  food  in  an  horizontal  poiture ;  tuai 
in  an  ereft  one,  and  becaufe  digeftion  goes  on  more  flow 
when  we  fleep  than  when  we  are  awake.  1  hey  ffiould » 
eaten  bng  enough  before  bed- time,  that  they  may  be  oeari 
digefted  before  going  to  fleep;  and  then  a  draught  of  pu. 

water  will  dilute  that  which  remains  in  the  ftomach. 

Suppsr  of  the  Lord,  otherwife  called  the  Euchunf , 
a  facrament  ordained  by  Chrift  in  his  church,  of  wluc 
,hc  O.twcrd  pert  i;  breed  end  win,  -  the  tnweri  p 


^  Bay!*, 
.Art.  Me 


SUP 


Supper, 


ontrover 
es  about 
>e  out- 
ard  and 
fibie  fign, 


clmrcb,  than  this  facrament ;  and  though  all  confefs  that 
one  purpofe  of  its  inflitution  was  to  be  a  bond  of  love  and 
unio  n  among  Chriftians,  it  has,  by  the  perverfenefs  of  man¬ 
kind,  been  too  often  converted  into  an  occafion  of  hatred. 
The  outward  and  vifible  fign,  and  the  inward  and  fpiritual 
grace,  have  equally  afforded  matter  of  deputation  to  angry 
controvertifts.  Many  members  of  the  church  of  Rome 
condemn  the  Greek  church  and  the  Proteftants  for  ufing 
leavened  bread  in  the  Lord’s  Supper,  contrary  to  the  ex¬ 
ample  fet  them  by  our  Saviour  ;  whilft  the  Greek  church 
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blood  and  water  {Separately  ?  Such  a  mixture  furely  bears  Supper, 
a  more  flriking  refemblance  to  the  reunion  of  the  ferum  and  J 

crajj amentum ,  after  they  had  been  feparated  by  whatever 
caufe.  See  Blood. 

We  urge  not  thefe  obje&ions  to  the  mixed  cup  from 
any  difiike  that  we  have  to  the  pra&ice.  It  is  unquef- 
tionably  harmlcfs  and  primitive  y  and  we  wifh  that  greater 
regard  were  paid  to  primitive  practices  than  tlie  generality  ,  .1 
of  Chriftians  feem  to  think  they  can  claim  :  but  let  the  Frivo  0Us* 
advocates  for  antiquity  be  confident  ;  let  them  either  re¬ 


in  general,  and  fome  Protcftant  focieties  in  particular,  unite  flore,  together  with  the  mixed  cup,  the  ufe  of  unleavened 
with  the  church  of  Rome  in  cenfuring  all  churches  which  bread,  or  acknowledge  that  neither  the  one  nor  the  other 


mix  not  the  wine  with  water,  as  deviating  improperly  from 
primitive  practice.  See  Luc.harist. 

That  it  was  unleavened  bread  which  our  Lord  blefied 
and  brake  and  gave  to  his  difciples  as  his  body,  cannot  be 
queftioned  ;  for  at  the  time  of  the  paffover,  when  this  or¬ 
dinance  was  inftituted,  .there  was  no  leavened  bread  to  be 
found  in  Jerufelem*.  For  the  mixed  cup,  the  evidence  is 
not  fo  decifive.  It  is  indeed  true,  as  we  have  obferyed  un¬ 
der  the  article  Eucharist,  that  the  primitive  Chriftians 
ufed  wine  diluted  with  water ;  and  if  we  may  believe  Mai- 
monides^,  it  was  the  general  cuftom  of  the  Jews,  as  well 
at  the  palfover  as  at  their  ordinary  meals,  to  add  a  little 
water  to  their  wine  on  account  of  its  great  ftrength  ;  but 
that  this  was  always  done,  or  that  it  was  done  by  our  Sa¬ 
viour  in  particular ,  there  is  no  clear  evidence.  Origen  jn- 
Hom.  iiu  deed  affirms  f,  that  our  Lord  adminiftered  in  wine  unmix¬ 
ed  ;  and  he  was  not  a  man  to  hazard  fuch  an  affirmation, 
had  there  been  in  bis  days  any  certain  tradition,  or  fo 
much  as  a  general  opinion,  to  the  contrary.  On  this  ac¬ 
count  we  have  often  heard  with  wonder  the  neceffity  of 
the  mixed  cup  infilled  on  by  thofe  who  without  helitation 
make  ufe  of  leavened  bread  ;  for  if  it  be  effential  to  the  fa¬ 
crament  that  the  very  fame  elements  be  employed  by  us 
that  were  employed  by  our  Saviour,  the  neceffity  of  un¬ 
leavened  bread  is  certainly  equal  to  that  of  wine  diluted 
by  water. 

But  the  mixed  cup  is  faid  to  be  emblematical  of  the 
blood  and  water  which  flowed  from  the  fide  of  our  Lord 
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is  effential  to  the  facrament.  This  laft  acknowledgment 
muft  indeed  be  made,  if  they  would  not  involve  themfclves 
in  difficulties  from  which  they  cannot  be  extricated.  If 
either  the  mixed  cup  or  unleavened  breqd  be  abfolutely 
neceffary  to  the  validity  of  the  facrament,  vvhy  not  wine 
made  from  the  grapes  of  J  udpea  ?  why  not  that  particular 
kind  of  wine  which  was  ufed  by  our  Saviour  ?  and  where 
is-  that  wine  to  be  found? 

But  the  controversies-  refpeding  the  outward  part  or^^yj15 
fign  of  the  Lord’s  Supper  are  of  little  importance 
compared  with  thofe  which  have  been  agitated xefpq&ing 
•the  inward  part  or  thing  fignified  ;  and  of  thefe  we  haften 
to  give  as  comprehenfive  a  view  as  the  limits  prescribed  - 
to  fuch  articles  will  admit. 

Our  Blefied  Lord,  in  the  fame  night  that  he  was  be¬ 
trayed,  “  took  bread,  and  blefied  it,  and  Brake  it,  and  * 
gave  it  to  the  difciples,  and  faid,  Take,  eat  this  is  my 
body.  And  he  took  the  cup,  and  gave  thanks,,  and  gave 
it  to  them,  faying,  Drink  ye  all  of  it;  for  this  is  my  blood* 
of  the  new  teftament,  which  is  filed  formany  for  the  re- 
million  of  fins.”  Such  was  the  inftitution  of  the  Lord’s 
Supper  as  it  is  recorded  in,  the  gofpel  by  St  Matthew  ; 
and  we  have  the  fame  account  of  it, .in  almoft  the  very 
fame  words,  by  three  other  inspired  writers,  St  Paul, 

St  Mark,- and  St  Luke. .  That  it  was  the  bread  which 
Chrift  blefied  and  brake  that  is  here  called  his  body,  and 
the.  wine  over  which  he  gave  thanks  that  lie  flyles  his  • 
blood  of  the  new  teftament,  will  admit  of  no  reafonable 


when  pierced  by  the  fpear  of  the  Roman  foldier,  while  thee  doubt  (a)  ;  but  in  what  fenfe  they  became  -  fo,  has  been 
abfence  of  leaven  is  emblematical  of  no  particular- oireum—  thejubjedl  of  many  controversies. 
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ftance  in  His  paffion.  This  argument  for<  the  mixture  is 
as  old  as  the  era  of  St  Cyprian,  and  has  fince  been  fre¬ 
quently  urged  .with  triumph  by  thofe, who  furely  perceived 
.not  its  weaknefs.  The  flowing  „of  the  blbod  and  water 


The  church  of  Rome,  which  holds,  that  after  confecra-Bo&rine 
lion,  Jefus  Chrift,  God  and  man,  is  really,  truly,  and  fub-  church 
ftkntially,  contained  under  the  outward  appearances  of  the  ^ome 
bread  and  wine,  informs  11s,  that  about  the  middle  of  the 


from  our  Saviour’s  fide  was  the  eonfequcnce  either  of  the  mafs,  when  the  pneft,.  taking  into  his  hand,  firfl  the.  bread 


•fpear’s  having  pierced  the  pericanlratn ,  or  more  probably  qf 
van  af cites  or  hydrothorax ,  occafioned  by  his  cruel  and  ling¬ 
ering  death  (lee  Medicine,  n°  342,  343.)  But  whatever 
was  the  caufe  of  it,  how  can  the  mixing  of  wine  with  wa¬ 
ter  in  the.  facrament  be  emblematical  of  the  flowing  of 


and  then  the  wine,  pronounces  over  ,  each  feparately  the 
facred  words  of  confecratiort,  the  fubftance  *>£  tilde  ele¬ 
ments  is  immediately  changed  by  the  almighty  power  of 
God  into  the  body  and  blood  of  Chrift 4  but  that  all  the 
outward  appearances  of  the  bread  and  wine,  and  all  {heir 

fen-  - 


(a)  Some  over-zealous  Proteftants  have,  indeed  affirmed,  that  it  was  not  the  confecrated  bread  and  wine,  but  thofe 
^elements,  together  with  the  whole  aSion  of  taking  them  into  his  hands,  bleffing  them,  breaking  the  bread,  .and^diilribu- 
ting  the  bread  and  wine  to  the  difciples,  that  Chrift  calls  his  body  and  blood.  This  novel  andTmgular  opinion  refts  ■ 
upon  no  better  foundation  than  a  very  childifh  oriticifni.  Gar  Saviour,  after  bleffing  and  breaking  the  bread,  gave  it 
to  the  difciples,  faying,  in  the  original,  A ya.yt'lr  tovto  to  cru^tx.  pov.  Now,  lay  our  critics,  rovlo,  ft?  the  neuter 
•  gender,  can.  never  agree  with  the  antecedents^?  in  the  mafeuline,  but-  mull  refer  to  all  the  circumftdnces  of  theariiiom 
taken  together,  and  conlidered  as  one  complex  neuter  noun.  But  this  noun,  whether  complex  or  fimple,  certainly  de¬ 
notes  what  could  be  eaten  ;  and  to  fuppofa  that  our  blefied  Lord  defired  bis  appilles  to  eat  actions,  is  as  repugnant  to 
human  reafon  as  any  dodlrine  of  the  church  of  Rome  The  truth  is,  that  the  word  t3«7®,  which  is  more  properly  a  definite 
article  than  a  demonftrative  pronoun  (fee  Gramm  ar,  Chap.  II.),  refers dire&ly  to  the  thing,  whatever  it-  was,  which  our 
Saviour  held  in  his  hand  and  gave  to  the- difciples  ;  and.  the  claufe,  when  completed,  is  rov'io  «v  faU  to  this  beings , 

-Lis  fuljlance,  is  my  body.  There  was  no  neceffity  for  charaderifing  that  fubftance  by  any  analogy  to  fex,  in  order 
that  it  might  be.  diflinguifhed  from  every  other  .fubftance  jifqr.the  apoftles  could  not  but  fee  it  in  the  hand  of  their 
BXafter*.. 


SUP 

SuppM*.  fcnfible  qualities  remain.  Thu  more  than 

change  is  called  transubstantiation  ;  and  is  founded 
on  the  philofophy  of  Ariftotle,  which  refolve3  all  bodies 
into  matter  and  form  (fee  Metaphysics,  n°  f  42 — 150.); 
■’for  it  is  only  the  matter  or  imperceptible  fubftance  which 
fupports  the  forms  or  fenfible  qualities  of  bread  and  wine, 
that  is  changed  into  the  fubftance  or  matter  of  the  body 
and  blood  of  Chrift,  fo  that  this  divine  matter,  coming  into 
the  place  of  the  former  earthly  matter,  fupports  the  fame 
identical  forms  which  it  fupported.  Hence  we  are  told, 
that  Jefus  Chrift,  now  prefent  inftead  of  the  bread  and 
wine,  exhibits  himfelf  to  us  under  thofe  very  fame  outward 
forms  or  appearances  which  the  bread  and  wine  had  before 
the  change.” 

Could  this  dodrine  be  true,  it  would  be  abundantly  my- 
fterious  ;  but  to  add  to  the  myftery,  we  are  farther  in- 
formed,  that  under  each  kind  is  contained  Jefus  Chrift 
whole  and  entire,  his  body  and  blood,  his  foul  and  divinity ; 
fo  that  when  a  man  eats  what  lias  the  appearance  of  a  \va- 


Suppep.’ 


fer,  he  really  and  truly  eats  the  body  and  blood,  the  foul 


and  divinity,  of  Jefus  Chrift ;  and  when  he  afterwards 
drinks  what  has  the  appearance  of  wine,  he  drinks  the  ve¬ 
ry  fame  body  and  blood,  foul  and  divinity,  which  not  a 
minute  perhaps  before  lie  had  wholly  and  entirely  eaten  1 
-  The  ingenious  author  from  whofe  work  we  have  taken 
this  account  of  the  Romifh  dodrine  concerning  the  real 
prefence,  may  perhaps  rejed  our  inference  that  the  or¬ 
thodox  members  of  his  church  muft  believe  the  foul  and 
divinity  of  Chrift  to  be  eaten  and  drunk  in  the  Lord's  Sup¬ 
per  ;  but  he  cannot  deny  that,  according  to  his  ftatement 
of  the  Catholic  faith,  the  foul  and  divinity  are  both  re¬ 
ceived  whole  and  entire  into  the  ftomach  of  each  commu¬ 
nicant.  He  fays  indeed,  that  “  communion  confifts  in  re¬ 
ceiving  Jefus  Chrift  whole  and  entire,  his  facred  body,  his 
precious  blood,  his  blefled  foul,  and  his  adorable  divinity, 

<  into  our  fouls  but  that  which  was  formerly  bread  and 
wine  unqueftionably  goes  into  the Jlomachs  of  the  commu¬ 
nicants  ;  and  fince,  according  to  him,  it  is  now  the  body 
and  blood  of  Chrift,  the  foul  and  divinity  muft  go  thither 
with  it,  for  thefe  four  cannot  be  feparated.  This  our  au- 
-thor  himfelf  grants.  u  The  Scripture  (fays  he)  pofitively 
declares,  that  Chrift  rifing  again  from  the  dead ,  dieth  no  more  ; 
death  fhall  no  more  have  dominion  over  him  (Rom.  vi.  9.) 
Confequently  his  body,  his  blood,  and  his  foul,  fliall  never 
more  be  feparated  from  one  another  ;  and  as  the  union  of 
his  divine  and  human  natures  can  never  more  be  broken,  fo 
neither  can  thefe,  his  two  natures,  united  in  his  divine  per- 
fon,  be  ever  feparated.  From  this  it  neceffarily  follows, 
that  wherever  the  body  of  Chrift  is,  there  alfo  his  blood, 
his  foul,  and  his  divinity,  muft  of  neceflity  be  in  like  rnan- 


Now,  whether  we  fuppofe,  with  our  author,  that  the 
*  foul  *and  divinity  of  Chrift  diredly  carry  his  body  and 
blood  with  them  into  the  human  foul,  or,  trufting  in  fome 
degree  to  the  evidence  of  fenfe,  believe  that  the  body  and 
>  blood  carry  the  foul  and  divinity  with  them  diredly  into 
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miraculous  the  ftomach  of  each  communicant— is  it  credible,  is  it  pof- 
fible,  that  the  high  and  lofty  One,  who  inhabiteth  eternity, 
and  whom  the  oracles  of  truth  allure  us  that  even  the  hea¬ 
ven  of  heavens  cannot  contain,  fhould  he  fidflantially  re¬ 
ceived  whole  and  entire  into  a  finite  fpirit  like  the  human 
foul,  or  into  a  body  fo  limited  as  the  human  ftomach  ? 

Our  author  fays  it  is  ;  declaring  that,  “  by  the  blefled  pro - 
fence  of  Jefus  Chrift,  whole  and  entire  within  us ,  are  com¬ 
municated  to  our  fouls  all  the  heavenly  graces  which  are 
the  effeds  of  the  holy  communion  :  fucli  as  the  fandifica- 
tion  of  the  foul  by  an  increafe  of  jultifying  grace  ;  the  ren¬ 
dering  of  it  more  pure,  more  holy,  more  beautiful,  more 
agreeable,  in  the  eyes  of  God  ;  the  cleanfing  of  the  foul 
from  all  thofe  venial  fins  and  imperfedions  of  which  we  re¬ 
pent,  and  preferving  us  from  falling  into  mortal  fins  ;  the 
uniting  of  us  in  a  moft  intimate  manner  with  Jefus  Chrift, 
who  comes  to  us  in  this  holy  facrament  on  purpofe  to 
dwell  in  our  fouls  and  abide  with  us  ;  and  the  giving  us  a 
pledge  and  earn  eft  of  a  glorious  immortality,  to  the  enjoy¬ 
ment  of  which  it  brings  us  at  laft,  if  we  perfevere  to  the 
end  in  the  grace  of  God.” 

The  confequence  of  the  dodrine  of  tranfukftantiation 
is  the  facrifice  of  the  mafs ,  by  which,  it  is  faid,  God’s  ac¬ 
ceptance  of  Chrift’s  facrifice  on  the  crofs  is  obtained  for 
the  adual  benefit  of  thofe  perfons  in  particular  for  whom 
the  mafs,  is  offered.  In  the  work  fo  often  quoted,  we  are 
told,  that  “  Jefus  Cbrift  our  redeemer,  who  is  both  our 
high-prieft  and  our  vidim,  who,  in  order  to  perfed  the 
work  of  our  redemption,  and  reconcile  man  with  his  offend¬ 
ed  Creator,  offered  himfelf  once  in  a  bloody  manner  upon 
the  crofs,  in  order  to  communicate  and  apply  to  the  fouls 
of  individuals  thofe  graces,  which,  by  his  death,  he  merited 
for  mankind  in  general,  continues  to  offer  himfelf  daily 
upon  the  altar  in  an  unbloody  manner,  by  the  miniftry  of 
his  priefts,  in  the  mafs .  The  facrifice  of  the  crofs  and  that 
of  the  mafs  are  both  one  and  the  fame  facrifice,  becaufe  in 
both  the  vidim  is  the  fame  and  the  high  prieft  the  fame, 
viz.  Jefus  Chrift.  The  only  difference  is  in  the  manner  of 
offering.  On  the  crofs  he  offered  himfelf  in  a  bloody  man¬ 
ner  and  adually  died  ;  whereas  on  the  altar  he  is  offered 
up  to  God  in  an  unbloody  manner,  not  adually  dead,  but 
under  the  appearance  of  death  fo  that  the  communicants 
not  only  eat  the  man  Jefus  Chrift,  but  even  eat  him  alive 
(b)! 

It  is  known  to  all  our  readers  that  this  dodrine  of  tran- 
fubftantiation  was  one  caufe  of  the  breach  between  the 
church  of  Rome  and  thofe  various  focieties  which  call 
themfelves  reformed  churches.  The  real  and  fubftantial 
change  of  the  bread  and  wine  into  the  body  and  blood  of 
our  Lord  is  rejeded  by  every  reformer  as  a  change  con- 
tradidory  and  impofiible,  and  fraught  with  the  moft  im¬ 
pious  conlequences  ;  and  volumes  have  been  written  to  ex- 
pofe  the  weaknefs  of  thofe  arguments  which  have  fo  often  5 
been  vainly  urged  in  its  fupport.  It  has  been  fhown  tp  implies 
imply  liumbevlefs  ablurdities,  fnch  as,  that  the  fame  thing numberlefs 
can  be  in  a  million  of  different  places,  whole  and  entire ,  at  ^ntrudic* 
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(b)  This  whole  account  of  the  Romifh  dodrine  refpeding  the  facrament  of  the  Lord’s  Supper  is  taken  from  a  work 
m  two  fmall  volumes,  called  The  Sincere  Chriftian  ivflruHed in  the  Faith  of  Chrift,  from  the  Written  W ord.  Its  author  is  a 
man  of  learning,  and  great  perfonal  worth  ;  and  as  he  fills  a  high  ftation  in  the  church  of  Rome,  we  cannot  doubt  but 
that  he  has  given  a  fair  view  of  the  dodrine  of  that  church  refpeding  this  and  every  other  article  of  which  he  treats. 
"We  are  lorry  however  that  his  zeal  fhould  have  impelled  him,  in  a  popular  work,  to  write  in  the  manner  that  he  has 
done  of  the  falvation  of  thofe  who  are  not  members  of  his  church,  or  who  cannot  embrace  all  his  opinions  ;  for  if  his 
,  dodrine  on  this  fubjed  be  implicitly  received  by  thofe  <(  over  whom  he  has  the  rule,  and  for  whole  fouls  he  is  ap¬ 
pointed  to  watch,”  they  muft  necelfarily  look  upon  the  majority  of  their  fellow-citizens  as  reprobates  doomed  to 
eternal  perdition.  Let  this  be  our  apology  for  treating  fome  of  thofe  opinions,  which  he  thinks  fo  abfolutely 

neceffary 


upper. 


the  fame  inflant  of  time 

and  yet  may  be  not  more  than  one  minute  ;  that  forms  or 
fenfible  qualities  are  real  things  independent  of  their  fub- 
jedl  and  the  fentient  beings  who  perceive  them  ;  that  the 
infinite  and  eternal  God,  who  created  and  fudains  the  uni- 
verfe,  is  himfelf  wholly  and  fubftantially  comprehended  by 
the  human  foul ;  and  that  the  half,  or  fourth,  or  tenth 
part  of  the  body  of  Chrift,  is  equal  to  the  whole  of  that 
body.  That  thefe  are  necdfary  confequences  of  tranfub- 
ftantiation  has  been  fo  completely  proved  in  various  works 
(c)  to  which  every  reader  may  have  accefs,  that  it  is  need- 
lefs  for  us  to  repeat  arguments  fo  hackneyed  ;  but  there  are 
two  obje&ions  to  that  do&rine,  which,  as  we  do  not  re¬ 
member  to  have  met  with  them  elfewhere,  and  as  they  ap¬ 
pear  to  us  abfolutely  conclulive,  it  may  be  worth  while  to 
date  in  this  place. 

The  advocates  for  the  real  prefence  in  the  Lord’s  Sup¬ 
per  contend,  that  every  word  relating  to  that  ordinance 
is  to  be  taken  in  the  drifted  and  moll  literal  fenfe,  and  they 
affeft  to  triumph  over  the  Protellants,  becaufe  their  notions 
of  the  facrament  cannot  be  fupported  without  having  re- 
courfe  to  figure  and  metaphor.  This  however  is  a  very 
vain  triumph  ;  for  we  helitate  not  to  affirm,  that  fuppoling 
tranfuhilantiation  poffible,  and  even  capable  of  proof,  there 
is  not  in  the  whole  New  Tellament  a  Tingle  word  or  a  lingle 
phrafe  which,  if  interpreted  literally ,  gives  the  flighted 
countenance  to  that  wonderful  doftrine.  The  reader  will 
remember,  that  tranfubflantiation,  as  we  have  Hated  it  from 
a  dignitary  of  the  Romifh  church,  and  as  it  is  in  faft  Hated 
by  the  council  of  Trent  (n),  confiHs  in  a  change  of  the 
matter,  imperceptible  ful fiance,  orfubflratum  of  the  bread  and 
wine  into  the  matter,  imperceptible  fubjlance,  or  fubjlratum  of 
Chrift’s  body  and  blood  ;  for  all  parties  agree  that  the 
fenfible  qualities  of  the  bread  and  wine  remain,  and,  accord¬ 
ing  to  the  Romanill,  arc  after  confcration  either  fupported 
7  by  the  matter  of  Chrift’s  body  and  blood,  or  hung  upon 
contrary  nothing.  But  the  phrafe  tovIo  fo-h  to  c  /4ov>  if  taken  in 
r^mP“  the  literal  fenfe,  cannot  poffibly  denote  the  confequence  of 
fiich  a  change  as  this  ;  for  every  perfon  at  all  acquainted 
with  the  Greek  language,  especially  the  language  of  the 
Peripatetic  fchool,  knows  tlmt  to  a-uyex  ^ ov  fignifies,  not  the 
matter  or  fubjlratum  of  my  body  diveHed  of  its  fenfible  qua¬ 
lities  ;  but  the  body  of  me  in  its  natural  Hate,  confiding  of 
matter  and  qualities,  or  matter  and  form  united.  Unlefs  there¬ 
fore  the  fenfible  qualities,  as  well  as  the  matter  of  the  bread 
and  wine,  give  place  to  the  fenfible  qualities  as  well  as  the 
inatttr  of  our  Saviour’s  body  and  blood,  and  unlefs  Hie  ap- 
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that  it  is  near  1800  years  old,  pear  glorified  on  the  altar  as  he  appeared  on  the  mount  at  his 

transfiguration,  -the  words  roc-apa  ^ ou  mud  be  interpreted 
figuratively.  Had  the  apodles  underdood  their  Mader’s 
words  in  the  fenfe  in  which  they  are  underdood  by  the 


Supper^ 
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church  of  Rome,  they  would  have  rendered  them  into 
Greek,  not  rovlo  ta-h  roa-^/xu  yiov,  this  is  my  body,”  but  tom'Io 
terh  ri  tou  f*.ovy  (( this  is  the  matter  of  my  body.”  In 

like  manner,  when  St  John  relates  ||  that  Jefus  faid,  “  Who-  ||  Chap,  \{r 
fo  catetli  my  fiefh  and  drinketh  my  blood,  hath  eternal  v^rfe  54. 
life,  and  I  will  raife  him  up  at  the  lad  day,”  had  he  un¬ 
derdood  his  adorable  Mader  to  fpeak  of  his  fiefh  and  blood 
in  the  Eucharift  in  the  fenfe  in  whieh  they  are  taught  to 
be  there  by  the  church  of  Rome,  he  would  have  reprefent- 
ed  him  as  faying,  not  o*  Tpayuv  pool  rnv  aapx.ee ,  xat  rrtvav  yeov  to 

atuu,  but  O'  Tpayuv  r»v  fiou  tvq  crctcxos,  xcti  7tivav  rwv  v\r,v  ycov 

mv  cciuxlo c,  “  whofo  eateth  the  matter  of  my  fiefh,  and 
drinketh  the  matter  of  my  blood,  hath  eternal  life,  and  I 
will  raife  him  up  at  the  lad  day.” 

But  further,  fuppofing  this  fingular  converfion  poffible  * 

in  itlelf,  it  cannot  be  rendered  credible,  however  dated  ill 
any  language  that  ever  was  or  ever  will  be  fpoken  by  man.  8 
At  fird  fight  it  may  appear .  paradoxical  to  affirm,  that  a  At^  in££* 
poffible  faft  cannot  be  fo  related  as  to  obtain  credit  ;  but  ^00£  ° 
that  tranfubflantiation,  if  poffible,  is  fuch  a  faft,  will  be  F 
apparent  on  the  flighted  conlideration. 

The  relation  that  fubfids  between  things  and  words  is 
arbitrary  ;  fo  that  what  is  termed  body  in  Englifh,  is 
in  Greek,  and  corpus  in  Latin  ;  and  the  fame  thing  might 
with  equal  propriety  (had  the  authors  of  thefe  languages 
fo  pleafed)  have  been  expreffed  in  the  fird  by  foul,  in  the 
fecond  by  vov?,  and  in  the  third  by  anima.  (See  I.anguage, 
n°  3,  See.)  The  confequences  of  this  are,  that  there  is  no 
univerfal  language  fpoken  ;  that  the  natives  of  one  country 
underhand  not  the  fpeech  of  thofe  of  another;  and  that  dif¬ 
ferent  men  fpeakingtlie  fame  language  are  perpetually  liable 
to  midake  each  other’s  meaning.  Between  the  fubjlrata  of 
bodies  and  their  fenfible  qualities  there  is  a  relation  founded 
in  nature,  fo  that  the  fenfible  qualities  which  indicate  the 
fubdance  to  which  they  belong,  to  be  gold,  for  indance,  in 
one  country,  indicate  the  fame  thing  in  every* other  coun¬ 
try,  and  have  done  fo  from  the  beginning  of  time.  The 
fenfible  appearances  of  bodies  therefore  are  an  univerfal 
language,  the  language  of  the  Author  of  Nature,  by  which 
he  declares  to  his  creature  man,  that  though  the  uk*  7rpa1v9 
or  primary  matter  of  all  bodies,  may  be  the  fame  kind  of  fub¬ 
dance  ;  yet  the  ok*  rpo<r(x»?  of  one  body,  or  the  internal 
combination  of  its  primary  parts,  differs  from  that  of  ano¬ 
ther  1 


neceflary  to  falvation,  with  lefs  ceremony  than  perhaps  we  fhould  have  done,  had  he  lefs  pofitively  pronounced 
our  damnation  for  not  having  it  in  our  power  to  embrace  them.  He  is  not  indeed  much  lefs  fevere  on  the  mod 
virtuous  heathens,  though  they  never  faw  the  New  Tedamcnt,  or  heard  the  doftrines  of  his  church  preached.  But 
perhaps  this  feverity  may  be  occafioned  by  the  following  queftion  of  Cicero  :  <(  Cum  fruges,  Cererem  ;  vinum,  Li¬ 
berum  dicimus,  genere  110s  quidem  fermonis  utimur  ufitato  :  fed  ecquem  tam  amentem  efle  putas,  qui  rllud,  quo  vef- 
catur,  deum  credat  efle  ?”  De  Natura  Decrum,  Lib.  3.  Cap.  16. 

(cj  Among  other  works  on  this  fubjeft,  we  may  confidently  recommend  to  the  reader  a  fmall  traft  publifhed  by 
Dr  Abernethy  Drummond,  about  twenty  years  ago,  in  the  form  of  y4  Dialogue  between  Philalethes  and  Beuevolus.  Ia 
that  treatife,  together  with  a  defence  of  it,  which  were  both  printed  for  Balfour  and  Drummond,  Edinburgh,  the  ab- 
furd  confequences  which  we  have  mentioned  are,  by  arguments  unanswerable,  proved  to  flow  from  the  doftrine  of 
fraiifiibflnntiation  ;  and  the  artful  fephiftry,  by  which  a  very  acute  genius  endeavoured  to  keep  thefe  confequences  out 
of  fight,  is  detefted  and  expofed  on  acknowledged  principles  of  the  founded  metaphyfics. 

(i>)  The  canon  of  that  council  which  edablifhes  tranfubftantiation  is  thus  tranflated  by  the  author  of  The  Sincere 
Chriflian  Inf  rubied :  “  If  any  man  fhall  fay,  that  in  the  hie  fled  facrament  of  the  Eucharid  the  fubdance  of  the  bread 
and  wine  remains  along  with  the  body  and  blood  of  our  Lord  Jefus  Chrid,  and  {hall  deny  that  wonderful  and  fingular 
converfion  of  the  whole  fubdance  of  the  bread  into  the  body,  and  of  the  whole  fubdance  of  the  wine  into  the  blood* 
rhe  appearances  of  the  bread  and  wine  only  remaining,  which  converfion  the  Catholic  Church  calls  tranfubfantiation^  let 
h:m  be  anathema.” 


■B 


-Slipper, 
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ther  ;  that  gold,  for  infttfnce,  has  a  different \fubj}ratim  or 
lafs  from  iron,  lead,  or  filver  ;  that  tlie  internal  organiza¬ 
tion  or  {jvufture  of  the  body  of  an  ox  is  different  from  that 
of  a  liorfe  ;  and  that  the  internal fubjlance  or fitb/lraturn  which 
exhibits  the  appearances  of  bread  and  wine  is  different 
from  that  which  fupports  the  fcnfible  qualities  of  {kill  and 
blood  (fee  Metaphysics,  Part  I.  Chap.  I.  and  Part  II. 
•Chap.  I.  and  II.).  Suppofmg  therefore  the  doctrine  of 
tranfnbflantietion  to  be  poilible  and  etfen  true,  it  would  ftill 
be  impoffible,  by  any  fiatement  of  it  in  human  language, 
or  by  any  argument  urged  in  its  fupport,  to  render  that 
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of  rational  belief ;  for  if  it  be  faid  that 
the  words  rov 7° fe Th  ro<ru>iucc  fj.cv  were  fp’okcn  by  a  divine  perfon, 
who  could  neither  be  deceived  himfelf  nor  intend  to  de¬ 
ceive  us,  it  may  be  replied,  that  the  fenlible  appearances  of 
bread  and  wine,  which  arc  confefled  to  remain,  are  like- 
wife  the  language  of  a  divine  perfon,  even  of  the  Creator 
and  Governor  of  heaven  and  earth  ;  that  this  language 
Jiddreffed  to  the  fight,  the  tafte,  the  touch,  and  the  fmell,  is 


equally  —  . —  7  - 

of  the  world  its  meaning  has  never  been  miftaken  by  the 
fcholar  or  the  clown,  the  fage  or  the  favage,  except  hi  this 
jingle  inllance  of  out  Xjord’s  flefli  and  blood  exhibiting 
the  fenlible  appearances  of  bread  and  wine  ;  and  that  it  is 
therefore  infinitely  more  probable  that  the  members  of  the 
•church  of  R.ome  ffiould  miftake  the  meaning  of  the  words 
t 'svItHrlt  to  csjy.a  y.ov,  which,  though  fpbken  by  Chrift,  are 
part  ofthe  language  of  men,  and  liable  to  all  its  ambiguities, 
than  that  all  mankind  ftiould  miftake  the  language  of  God 
.himfelf,  which  is  liable  to  iio  ambiguities,  and  which  was 
jiever  in  any  other  inllance  mifunderftood  by  a  iingle  in¬ 
dividual.  Should  tranfubftantiation  therefore  be  really 
true,  its  truth  can  never  be  proved  or  rendered  probable, 
but  by  an  immediate  operation  of  the  fpirit  of  God  on  the 
mind  of  man  ;  and  he  who  is  confcious  of  no  fuch  opera¬ 
tion  on  his  own  mind,  may  reft  affured  that  the  bather* of 
mercies,  who  knows  whereof  he  is  made,  will  never  bring 
upon  him,  for  his  incredulity  in  this  inllance,  ai r\y  of  the 
anathemas  denounced  by  the  church  of  Rome  upon  thofe 
who  place  implicit  confidence  in  the  univerfal  language  o 
Him  who  created  them,  in  ©ppofition  to  her  figurative  and 
contradiftory  interpretations  of  the  written  word.  Of  the 
tranfubftantiation  of  the  elements  a  vifible  miracle  would 
afford  no  proof.  Had  the  water  been  changed  into  wine 
at  the  marriage  in  Cana  of  Galilee,  for  the  expiefs  pur- 
pofe  of  bearing  teftimony  to  this  lingular  convention,  what 
muft  have  been  the  confequence  on  the  minds  of  thofe  who 
witneffed  that  miracle?  Nothing,  we.  think,  but  fcepti- 
cifm  or  a  dillruft  of  their  own  faculties  ;  for  they  would 
have  had  the  very  fame  evidence  that  no  fubftantial  change 
was  wrought  on  the  elements,  as  that  the  water  was  aftual- 

h  turned  into  wine.  #  , 

Though  the  reformed  churches  unanimoufly  reject  the 
doftrine  of  tranfubftantiation,  and  of  courfe  the  facrifice  of 
the  mafs,  its  infeparable  confequence,  they  are  far  from  be¬ 
ing  agreed  among  themfelves  refpefting  the  nature  of  the 


intelligible  to  all  nations  ;  that  fince  the  creation 
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does  it  laft  longer  than  while  the  famment  is  celebrating. 
This  union  is  generally  calle-d  consubstantiation  ;  but 
they  reject  the  term,  contenting  themfelves  with  afferting 
the  real  prefence,  without  prefmning  to  define  the  mode  by 
which  the  body  and  blood  of  Chrift  are  united  to  the  fa- 
cramental  elements. 

It  would  be  fuperfluous  to  wafte  time  in  replying  to  this 
doftrine.  Every  reader  fees  that  it  implies  the  poflibility 
of  the  fame  thing’s  being  whole  and  entire  in  a  million  of 
places  at  one  and  the  fame  inftant  of  time,  which  has  been 
fo  often  urged  as  an  unanfwerable  objection  to  the  Rorniili 
doftrine  ;  and  it  is  fraught  with  this  additional  abfurdity 
peculiar  to  itfelf,  that  two  bodily  fubftances  may  at  once 
occupy  the  fame  place,  which  is  dircftly  conti  aiy  to  our 
ilotions  of  folidity.  It  may  be  ohferved  too,  that  whate¬ 
ver  be  the  real  fenfe  of  our  Saviour’s  words,  he  fays  ex- 
prefsly,  “  This  is  my  body”—  this  thing  which  I  give  you, 
and  which  you  fee  and  feel ;  whereas,  had  he  meant  what 
Luther  and  his  followers  teach,  he  would  furely  have  faid, 
“  With  this  bread  receive  my  body,  with  this  cup  receive 
my  blood.” 


r© 


Lord’s  Supper ;  and  the  notions  of  this  ordinance  enter- 
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tained  by  fome  of  them  appear  to  us  as  untenable  as  any 
part  of  the  doftrine  of  the  church  of  Rome.  The  Luthe¬ 
rans  believe,  that  the  body  and  blood  of  Chrift;  are  really 
and  fubftantially  prefent  with  the  oread  and  wine  ;  that 
the  body  is  really  and  truly  eaten,  and  the  blood  really  and 
truly  drunk, by  the  communicants;  and  that  whatever  mo* 


f  UIUUU.  n.  , 

The  notions  of  fome  of  the  early  Calvinifts  refpeftmgO^e^ 

the  Lord’s  Supper  are  very  myfterious,  and  expreffed  in 
language  of  which  we  are  not  fure  that  we  undeiftand  the 
meaning.  In  the  year  1561  an  attempt  was  made  in  France 
to  bring  the  Catholics  and  Proteftants  to  an  uniformity  of 
doftrine  on  this  great  topic  of  controverfy  ;  and  deputies 
were  appointed  by  both  parties  to  meet  at  Po’ffy,  and  de¬ 
bate  the  queftion  in  a  friendly  manner.  ^Ihe  principal  ma¬ 
nagers  on  the  fide  of  the  Catholics  were  the  cardinals  of 
Lorraine  and  Tournon;  thofe  on  the  fide  of  the  Proteftants 
were  Bc%a  and  Peter  Martyr.  After  feveral  meetings, 
difputes,  and  violent  feparations,  the  Proteftant  deputies 
declared  their  faith  in  the  following  words:  “  We  eonfefs, 
that  Jefus  Chrift,  in  the  Supper,  does  truly  give  and  exhi¬ 
bit  to  us  the  fubftance  of  his  body  and  blood  by  the  efficacy 
of  his  Holy  Spirit ;  and  that  we  do  receive  and  eat  fpiri- 
tually,  and  by  faith,  that  very  body  which  was  offered  and 
immolated  for  us,  fo  as  to  be  bone  of  his  bone  and  fleffi  of 
his  flefh,  to  the  end  that  wc  may  be  enlivened  thereby,  and 
receive  what  is  conducive  to  our  falvation.  And  becaufe 
faitli,  fupported  by  the  word  of  God,  makes  thofe  things 
prefent,  which  it  apprehends,  and  by  that  faith  we  do  in 
deed  and  reality  receive  the  true  natural  body  and  blood  of 
Chrift,  by  the  power  of  the  Holy  Spirit  ;  by  this  means, 
we  eonfefs  and  acknowledge  the  prefence  of  his  body  and 
blood  in  the  Supper.”  One  of  the  Catholic  delegates  ex- 
preffing  his  diflike  of  this  laft  claufe,  the  Proteftant  num¬ 
bers  gave  the  following  explanation  of  their  fentiments  ; 

“  No  diftance  of  place  can  hinder  us  from  communicating 
of  the  body  and  blood  of  Chrift,  for  the  Lord’s  Supper  is 
a  heavenly  thing;  and  though  on  earth  we  receive  with 
our  mouths  bread  and  wine,  which  are  the  true  iigns  of  his 
body  and  blood,  yet  by  faith,  and  the  efficacy  of  the  Holy 
Ghoft,  our  minds,  which  are  fed  with  this  food,  are  rapt 
up  into  heaven ,  and  enjoy  the  prefence  of  tlie  body  and 
blood;  and  that  by  this  means  it  may  be  faid  that  the  body 
is  truly  joined  to  the  bread,  and  the  blood  to  the  wine  , 
but  after  the  manner  of  afacrament,  and  not  at  all  accord¬ 


ing  to  place  or  natural  pofition 
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If  the  reader  can  difeover  the  precife  meaning  otSeea)fo 
thefe  paffages,  his  fagaclty  exceeds  ours.  That  the  Pro- 
teftant  deputies  believed,  or  profefled  to  believe,  that  the 


link,  by  the  communicants;  and  that  whatever  mo-  teftant  deputies  be  ieve  ,  orp  •  the  faithful  recei  SacriJ’“' 

tion  or  aAion  the  bread  has,  the  body  has  the  fame*.  Ac-  natural  body  and  blood  of  Cl  nft .  «  by  tlie .. 
•cording  to  them,  therefore,  the  fame  fenfible  appearances  ved  m  the  Lord  s  Supper,  is  indeed  evident,  but  their  no 


are  exhibited  by  two  fubftances  united  in  fome  inexplicable 
manner,  whichh  neither  a  perfonal  union,  nor  incorpora-  intelligible  if  not  contradictory  in  tn< 
tion,  nor  the  inclofure  of  the  body  within  the  bread  j  nor  they  eonfefs  that  Chrift  s  body  and  blood  are  really  p  ^ 


tions  refpefting  the  manner  of  this  reception  are  very  un-  _  ~ 
intelligible,  if  not  contradictory.  In  the  former  quotation, »» 


iU 


sur  r  si 

ir«  ?n  the  famment ;  t!<at  they  are  made  prefer  l  by  faith  (we 
fuppofe  the  faith  of  the  communicants) ;  and  that  the  very 
H  body  which  was  offered  and  immolated  for  us  is  eaten  [pin- 
f i|  tually  and  by  faith »  In  the  latter  quotation,  they  feem  to 
M  fay  that  C brill’s  body  and  blood  are  in  heaven,  at  a  great 
I  diflance  from  the  true  figns  of  them;  that  on  earth  th^  com¬ 
municants  receive  onlythefefigns,  which  are  bread  and  wine; 
but  that,  by  faith  and  th*  efficacy  of  the  Holy  Spirit,  their 
I  minds,  during  actual  communion,  are  rapt  up  into  heaven, 

]  where  they  enjoy  the  prefence  of  the  body  and  blood;  and 
that  by  this  means  the  body  and  blood  arc  truly  joined  to 
the  bread  ami  wine  through  the  medium  of  the  mind  of 
the  communicant,  which  is  at  once  prefent  both  to  the  iign 
and  to  the  thing  fignified.  To  this  myilerious  doctrine  it 
is  needlefs  to  urge  objections.  Every  man  who  is  accuf- 
tomed  to  think,  and  to  ufe  words  with  fome  determinate 
meaning,  will  at  once  perceive  that  t lie  authors  of  this  de¬ 
claration  mull  have  had  very  confufed  notions  of  the  fub- 
jedl,  and  have  pleafed  theinfelves  with  found  inflead  of  fenfe, 
fatisfied  that  they  could  not  be  wrong  if  they  did  not  fym- 
bolize  with  the  Lutherans  or  the  Council  of  Trent. 

The  churches  of  England  and  Scotland,  in  their  effa¬ 
ce  blifhed  do&rines  refpedling  the  Lord’s  Supper,  appear  to  be 
m  Calviniftical ;  but  the  compilers  of  the  Thirty-nine  Articles 
and  of  the  Confeflion  of  Faith  mull  have  been  much  more 
rational  divines  than  Beza  and  Peter  Martyr.  They  agree 
in  condemning  the  dodlrine  of  tranfubflantiation  as  contra¬ 
ry  to  common  fenfe,  and  not  founded  in  the  word  of  God; 
they  teach,  that  to  fucli  as  rightly,  worthily,  and  with  faith, 
receive  the  facrament,  the  bread  which  we  break  is  a  par¬ 
taking  of  the  body  of  Chrift,  and  the  cup  of  bleffing  a 
partaking  of  the  blood  of  Chrift;  and  they  add,  that  the 
body  and  blood  of  Chrift  are  eaten  and  drunk,  not  corpo¬ 
rally  or  carnally,  but  only  after  a  heavenly  and  fpiritual 
manner,  by  which  the  communicants  are  made  partakers 
of  all  the  benefits  of  his  death  *.  In  one  important  cir- 
cumftance  thefe  two  churches  feem  to  differ.  The  Confef- 
’  lion  of  Faith,  as  we  miderftand  it  affirms,  that  in  the 
Co.  r- Lord’s  Supper  there  is  no  faerifice  made  at  all.  The  thir- 
jpty-firll  article  of  the  church  of  England  likewife  condemns 
ij  the  Popith  faerifice  of  the  mafs  as  a  blasphemous  fable  and 
1 1  dangerous  deceit  ;  blit  in  the  order  fur  the  a  dmitiif ration  of  the 
I  Lord's  Supper  or  Holy  Communion ,  the  celebrator  “  befeech- 
es  God  moil  mercifully  to  accept  the  alms  and  oblations  of 
the  congregation/’  and  again  “  to  accept  their  faerifice  of 
praij'e  and  thankfgiving:”  from  which  petitions  many  have 
inferred  that,  in  the  Lord’s  Sapper,  that  church  offem  a 
commemorative  and  euchariftical  faerifice.  This  inference 
feems  not  to  be  wholly  without  foundation.  In  the  order 
for  the  adminiftration  of  the  Lord’s  Supper,  according  to 
the  form  of  the  Book  of  Common  Prayer  fet  forth  by  adt 
of  parliament  in  the  fecond  and  third  years  of  king  Edward 
the  Sixth,  the  elements  were  folemiily  offered  to  God  as  a 
Sacrifice  of  praife  and  thank fgiving;  and  though  the  prayer 
containing  that  oblation  was,  at  the  review  of  the  liturgy 
iome  years  afterwards,  removed  from  the  prayer  of  confe- 
cration,  to  which  it  was  originally  joined,  and  placed  where 
it  now  {lands  in  the  poll  communion  fervice  ;  yet  the  very 
of  parliament  which  authorized  that  alteration,  calls 
king  Edward’s  “  a  very'  godly  order,  agreeable  to  the 
word  of  God  and  the  primitive  church,  and  very  comfort - 
cffile  to  all  good  people  defiring  to  live  in  Chriftian  conver¬ 
sation.”  , 
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The  Engliffi  church,  however,  has  not  pofitively  deter-  Supper, 
min^d  any  thing  rqfpedting  this  great  queflion  ;  and  whilft  ** 

fhe  condemns  the  dodtrine  of  the  real  prefence,  with  all  its  sorn*  £n$?- 
dangerous  confcquences,  ffie  allows  her  tn  embers  to  enter-)i(h  divines 
tain  very  different  notions  of  this  holy  ordinance,  and  toho'd  the 
publifli  thefe  notions  to  the  world.  Accordingly,  many  0fLord'.-»Sup- 
her  moft  eminent  divines  (e)  have  maintained  that,  in  the^^^ 
celebration  of  the  Lord’s  Supper,  the  elements  of  bread n (Heal  fa<- 
and  wine  are  offered  to  God  as  a  faerifice  commemorative  orifice, 
of  Chrift’s  one  faerifice  for  the  fins  of  the  whole  world  ; 
that  thefe  elements,  though  they  undergo  no  fubflantial 
change,  yet  receive  fuch  a  divine  virtue  by  the  defeent  of 
the  Holy  Ghofl,  as  to  convey  to  the  worthy  communicant 
all  the  benefits  of  Chrift’s  paffion  ;  that  they  are  therefore 
called  his  body  and  blood,  becaufe  being,  after  their  obla¬ 
tion,  eaten  and  drunk  in  remembrance  of  Him,  they  fupply 
the  place  of  his  body  and  blood  in  the  feaft  upon  his  facri- 
fice  ;  and  that  it  is  cuftomary  with  our  Saviour  to  give  to 
any  tiling  the  name  of  another  of  whieh.it  completely  fup- 
phes  the  place,  as  when  he  calls  himfelf  the  door  *  of  the*  St  John 
fheep,  becaufe  there  is  no  entrance  into  the  church  or  king-x*  7* 
dom  of  God  but  by'  faith  in  him.  They  obferve,  that  the 
Eucharift’s  being  commemorative,  no  more  hinders  it  from 
being  a  proper  faerifice,  than  the  typical  and  figurative  fa- 
crifices  of  the  old  law  lundered  them  from  being  proper  fa- 
crifices:  for  as  to  be  a  type  doth  not  deftroy  the  nature  and 
notion  of  a  legal  faerifice,  fo  to  be  reprefentative  and  com- 
jnemorative  doth  not  deftroy  the  nature  of  an  evangelical  ia- 
crifice.  To  prove  that,  in  the  celebration  of  the  Lord’s 
Supper,  there  is  a  real  faerifice  offered  to  God  as  well  as  a 
facrament  received  by  the  communicants,  they  appeal  to 
St  Paul,  who  fays  exprefsly  j-,  that  66  Chriflians  have  ail  f  Heb,  xiii. 
altar,  whereof  they  have  no  right  to  eat  who”ferve  the  ta-10, 
bernaele,”  and  who  by  contrafting  the  cup  of  the  Lord 
with  the  cup  of  devils,  and  the  table  of  the  Lord  with  the 
table  of  devils  f  ,  teaches  plainly,  that  thofe  cups  and  thofe  1"  i  Cor.x. 
tables  had  tlie  fame  fpecific  nature.  That  th-e  table  of  de-l6> 
v'ds  fpol  ven  of  by  the  apoftle  was  the  Pagan  altars,  and  the 
cup  of  devils  the  wine  poured  out  in  libations  to  the  Pagan 
divinities,  will  admit  of  no  difpute  ;  and  therefore,  lay  the 
advocates  for  the  euchariftical  faerifice,  the  table  of  the 
Lord  mufl  be  the  Chriftian  altar,  and  the  cup  of  the  Lord 
the  wine  offered  to  God  as  the  reprefentative  of  the  blood 
of  Chrift ;  otherwife  there  would  not  he  that  ahfurdily 
which  the  apoftle  fuppofes,  in  the  fame  perfoti  drinking  the 
cup  of  t lie  Lord  and  the  cup  of  devils,  and  partaking  of 
the  Lord’s  -table  and  the  table  of  devils.  They  obferve 
farther,  that  in  all  the  ancient  liturgies  extant  there  is  a 
foleinn  form  of  oblation  of  the  facramental  elements,  and 
that  all  the  Chriftian  writers  from  the  fecond  century  down¬ 
wards  treat  of  the  Lord’s  Supper  as  a  faerifice  as  well  as 
facrificial  feaft,  having  indeed  no  value  in  itfslf,  but  accep¬ 
table  to  God  as  reprefentrng  Chrift’s  one  faerifice  for  the 
fins  of  the  world.  Our  limits  will  not  permit  us  to  giv^ 
even  an  abftradl  of  their  arguments;  but  the  reader  who 
fhall  attentively  perufe  jfohnfotds  unbloody  Sacrifice  and 
Altar  unveiled  and Supported,  will  difeover  that  their  notions 
are  better  founded  than  probably  lie  fuppofes,  and  that 
they  are  totally  irreconcilable  with  the  dodlrine  of  tran¬ 
fubflantiation  and  the  Popifh  faerifice  of  the  mafs^ 

Other  Englifh  divines  of  great  learning,  with  the  cele-othert  a 
brated  Hoadley  biffiop  of  Wincheiter  at  the  head  of  them,  mere  me- 
contend  ftrenuoufly  that  the  Lord’s  Supper,  fo  far  from  serial; 

■L  being 


■,0  1  he  archbifhops  Laud  and  Wake  ;  the  bifhops  Poynet,  Andrews,  Bull,  a 
•Jia  >  an  l>rett ;  Meffrs  Bingham,  Johnfon,  Mede,  Wheatly,  Scandaret,  Bowyer, 


Bud,  and  Patrick  ;  the  Doctors  Hiekes. 
'  &  c. 


SUP 


Supper. 
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tab*  a  f.criSce  .f  •»,  kbd,  i.  ~0.bg  »»rc  .<»»  W 

and  wine  reverently  eaten  and  drunk,  »yeme^branc  «  b  himfelf  a  facr,fiCe  0n  the  croft  f- -rour  re- 

that  Chrift’s  body  was  broken  and  h.s  blood  J  demotion,  did,  in  conformity  to  general  praflice,  inftitute 

of  his  Father’s  and  Ins  own  love  to  mankind,  that  not  k  J  P  under  the  idea  of  a  feajt  after  the  facrifice  ; 

is  effential  to  the  facrament  but  tins  remembrance,  an  andX  cireumftances  attending  its  inftitution  were  fuch, 

ferious  dcfire  to  honour  and  obey  our  Saviour  as  our  hea  ,  d  h  that  the  apoftles  could  not  poffibly  imftaKe 

that  the  facrament  might  be  celebrated  without  utte  £  hjsymean;  It  was  juft  before  his  paffion,  and  while  he 
one  prayer  or  tliankfgiving,  merely  by  a  foc«ty  0 ■  C  i  h  eat;ngSthe  pafchal  fupper,  which  was  a  Jewifh  feafi 
flians  whether  fmall  or  great,  jointly  eating  oiead  *  _.£_  ^  Lord  mftituted  this  rite ; 

.  -  \  .  ^  r _ •  ot  Cnrilt  s 


drinking  wine  with  a  ferious  remembrance  of  Chrirs 
death  ;  that  St  Paul  enjoins  a  man  to  examine  himfelf 
fore  he  eat  of  that  bread  and  drink  of  that  cup,  not  to 
difeover  what  have  been  the  fins  of  his  pall  life  m  oid 
to  repent  of  them,  tat  only,  that  he  nt»  be  ta.  - 
i  .  •  ~  broken  and  his  blood  Ined  , 


was  eating  the  paicnai  " 1  ,  .  .. 

upon  the  Sacrifice,  that  our  bleffed  Lord  mftitu  ted  this  rite ; 
and  as  it  was  his  general  cuftom  to  allude,  in  Ins  aftions  and 
expreffions,  to  what  paffed  before  his  eyes,  or  preferred  it- 
felf  to  his  obfervation,  who  can  doubt,  when,  in  the  very 
form  of  celebration,  we  fee  all  the  marks  of  *fatr&- 


•  i  Cor. 

l6u 


heart  every  precept  oi  -  ,  Supper  more  was  intended  tnan  a  gencicu  Vf  “  k 

tive  ;  and  that  to  partake  worthily  i***^*^  nefattor,  why  was  this  inftant  of  time  preferred  for  the 
is  acceptable  to  God,  becaufe  it  is  P^|"g  °bedie^  Qr  ;nft;tut;i’)n  t0  all  others  throughout  the  courfe  of  his  mini- 
one  of  thefe  precepts  ;  but  that  no  part'cubr  be  one  of  which  would  have  been  equally  commodi- 

privileges  are  annexed  to  it  more  than  to  any  ot|  y  )  any  other  time  would  have  been  more  com- 

Lncegofduty.  BUhop  Headier  acbowgp,  that  when  Odious  for  the liftitution  of  a  mere  memorial ;  for  the 
St  Paul  fays  *,  “  The  cup  of  bleffing  wh'ch  ^ e^bl  f  ,  lamb  and  unleavened  bread  were  certainly  a  facn- 

t  the  communion  of  the  blood  of  Chnft  ine  P  and  the  w  ‘  ‘ 


not  the  communion  oi  f  U  A  c 

which  we  break,  is  it  not  the  communion  of  the  body  o 
Chrift  >”  he  has  been  fuppofed  by  many  learned  men  to 
affirm  that  all  the  benefits  of  Chrift’s  paffion  are  in  the 
Lord’s  Supper  conveyed  to  the  worthy  communicant  ; 
but  this  (ffiys  he)  is  an  idea  which  the  apoftle  could  not 

n  e  ir  W  thoughts  as  at  all  proper  for  his  argument, 
nave  in  ms  b  _ ,  r?ncr\  n,  rnmmunion  fiem 


1  iamD  anu  umcnvuitu  - .  ' 

gee  •  and  the  words  ufed  by  our  Saviour,  when  lie  gave 
the  bread  and  wine  to  the  apoftles,  were  fuch  as  mult  ne- 
ceflarily  have  led  them  to  conlider  that  bread  and  wine  as 
bearing  the  fame  relation  to  his  facrifice  that  the  pafchal . 
fupper  bore  to  the  pafchal  facrihce.  At  that  Jewifh  feaft,  it 

was  the  cuftom  of  every  father  of  a  family  to  break  the  un- 
-i  .  •  _ m  ruv-fiAn.  invimr. 


nut  tnis  pdya  —  r  r  .  arcrument.  was  the  cuitom  or  .  r  • 

have  in  his  thoughts  as  at  all  F°P"fo commuf0n  { igffi.  leavened  bread,  and  to  give  to  every  gueft  a  portion,  faving. 
The  Greek  word  and  the  Enghffi  g  „  Thig  ;s  tlie  bread  of  affliction,  which  our  fathers  did  eat 

t  * _  r^mpflursfr  in  common  Vltll  uuiua  n _ _ L  *,.L  iyiov  V»p  fnrp. 


fV  only* a  partaking  of  fomething  in  common  with  others 
oftheU  fociety  ;  and  the  apoftle’* 
can  be  nothing  more,  than  that  m  the  Lor  PP 

do  not  eat  bread  and  drink  wine  as  at  an  ordinary  meal, 
but  as  memorials  of  the  body  and  blood  of  Chrift,  in  ho- 
nourto/m  as  the  head  of  that  body  of  which  we  are  all 

”,h ,hde ""““k ^ - 

...  *1  „r  'in  avornment  which  fuppofes 


leavened  Dread,  anu  to  give  m  rr  '  <  ^ 

“  This  is  the  bread  of  affliction,  which  our  fathers  did  eat 
in  the  land  of  Egypt  a  cuftom  which,  we  may  be  fare, 
that  Chrift,  as  father  of  his  family,  would  religioufly  ob- 
ferve  The  apoftles  knew  well  that  they  were  not  eat¬ 
ing  the  identical  bread  which  their  fathers  did  eat  in 
Egypt,  but  the  feaft  upon  the  facrifice  then  offered  in 
commemoration  of  their  redemption  from  Egyptian  bon- 
dac re  ;  and  therefore  when  they  faw  their  Mafter  after  iup- 

my  body  which  is 


§  A  Phi* 

Account  of 


rouffibeTought ™  an  argument  which  fuppofes 
an  idol  to  be  nothing  §. 

,  rp  v;ew  of  the  nature  and  end  ol  the  Lora  s  cjup 

Account  of  10  this  view  o  1  .  ri*  tpat  <(  who  eat- 

the  Nature  er  muft  appear  no  fmall  objection, 
and  End  of  P^  and  dr|nketh  unworthily  is  .aid  to  be  Ky  / 

lody  and  blood  of  the  Lord,  and  to  cat  ^ 
cent  to  himfelf,  not  Meriting  the  Lord’s  body.  iso  doubt 

r  tould  be  finful  to  eat  and  drink  a  mere  memorial  of 
Chrift“  death  without  ferious  difpofit.ons  ;  but  we  cannot 
conceive  bow  a  little  wandering  of  the  thoughts,  which  is 
nil  the  unworthinefs  which  the  author  thinks  there  canb 
»  £b  »  occafion,  <ho„ld  be  .  bn  of  o  deep  .dye  o 


the  Lord's 

1 


witn  tneie  reiiicutvawic  - ~  ~  j  .  « 

o-iven  for  you,  do  this  in  remembrance  ot  me,  they  mu-t 
have  concluded,  that  his  meaning  was  to  inftitute  a  rite 
which  fflould  to  the  end  of  the  world  bear  the  lame  rela¬ 
tion  to  his  facrifice  that  the  pafchal  fupper  bore  to  the 

facrifice  of  the  paffover.  .  . 

This  inference,  from  the  circumllances  attending  the  u> 
ftitution,  bifhop Warburton  thinks  confirmed  by  bt  Haul* 
mode  of  arguing  with  the  Corinthians,  on  their  mipietf 
and  abfurdity  in  partaking  both  of  the  Lord’s  table  am 
the  table  of  devils  ;  for  “  what  (fays  he)  badtl.e  eaters  o 
the  facrifices  to  do  with  the  partakers  of  the  bread  and 
wine  in  the  Lord’s  Supper,  if  the  Lord’s  Supper  was  not 

^  ^  1  r  * _ 1  f  r  It  t  IlC 


.»  S  occ.r,.«,  «.»ld  ta  .  C  of  f0  deep  ,  dye  ..  .0  ^  lhd  f  ,'if  .be  .b« 

be  property  «**£?**>  5*L°ttalr«  fata*  fata,  Jo*.  »«-.  S'  St  SSt 


deredThe  Lord  of  life.  Other  divines  therefore,  feeling 
the  force  of  this  and  fimilar  objections,  fleer  a  middle 
coti  between  the  -re  memmialift _anfl ^advocate  ^  a 


a  rcatt  oi  uie  mhu 

feafts,  Tewiffl,  Pagan,  and  Chriftian.  had  not  one  commoa 

nature,  how  could  the  apoftle  have  inferred  that  this  in¬ 
tercommunity  was  inconfiftent  ?  Te  cannot  (lays  he) 

upon  though  no  facrifice  kfelf,  is; jret  a  fea<b  “P°"fghe  fliugli  there  might  be  impiety  in  the  promiscuous  ufe  ot 

k  S.vy.  fice  offered  by  Chrift  and  Hum  upon  tte  c  oft  T^-«  «  and  ChrlftL  rites  of  any  kind,  yet  the  uuonffenc, 

our’s  Caen-  emInent  patrons  of  this  opinion  have  been  C  d  U  ^  ^  a  common  nature,  and  confequent, 

ficc'  bifflop  Warburton,  and  the  prefent  bifflop  of  Cbeder .  ,  tl  had  oppofite  originals,  from  their  deftroymg 

they  Support  it  by  fuch  arguments  as  the  following  .  in  tl.e^ery  celebration  Sacrihees, 

«  In  triofe  ages  of  the  world  when  vil  i  ^  and  feuds  upon  facrifices,  were  unrverfally  coniidered  as> 

great  a  part  of  the  religion  both  of  Jews  and  G  .  -  ^  ^  ^  P  nd  tlierefove  the  Lord’s  table  and  the  table  m 

S'b'fSt -v f  «** ******** the f™e - no ““ 
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be  partaker  of  both,  than  he  could  at  once  engage  to  ferve 
both  God  and  the  devil.  This  is  the  apoftle’s  argument 
to  the  wife  men,  to  whom  he  appeals  ;  and  we  fee  that  it 
turns  altogether  upon  this  poiIulatum,that  theChriftian  and 
Pagan  fealts  had  the  fame  fpecific  nature,  or  were  both 
feafis  upon  facrifices.  If  this  be  admitted,  it  is  eafy  to  fee 
why  St  Paul  deemed  thofe  who  ate  and  drank  unworthily 
guilty  of  the  body  and  blood  of  the  Lord  ;  for  if  the 
Lord’s  Supper  be  a  feaft  upon  his  facrifice,  it  muft  have 
been  confidered  as  the  means  of  conveying  to  the  commu¬ 
nicants  all  the  benefits  of  his  death  and  paflion  ;  and  the 
profanation  of  fueh  a  rite,  by  rendering  his  death  ineffec¬ 
tual,  might  be  fitly  compared  and  juftly  equalled  to  the 
enormous  guilt  of  thofe  by  whom  his  blood  was  Hied.” 

In  reply  to  bifhop  Hoadley’s  remarks  upon  the  word 
* otwviccf  bis  brother  bifhop  obferves,  that  <£.liad  the  apoflle 
meant  what  the  learned  writer  makes  him  to  mean,  he 
Would  doubtlefs  have  faid  *oivcjvicc  v  pav  st{  to  cra/utct 9  <  your 
communion  in  the  body — your  eating  it  jointly,.*  St  Paul 
(continues  he)  knew  how  to  exprefs  himfelf  properly,  as 
appears  from  a  paffage  in  his  epiftle  to  the  Philippians, 
where,  profededly  fpeakingof  the  joint  participation  of  a  blef- 
fmg,  llC  ufes  thefe  Words,  xoivavici  vucev  as  to  tuocyyiXiov,  ‘your 
communion  in  the  gofpel.’  To  the  other  remark,  that 
no  spiritual  part  could  be  thought  of  in  the  table  of  idols, 
becaufe  an  idol  is  faid  by  the  apoflle  to  be  nothing ,  bifhop 
YVarburton  replies,  “  that  by  St  Paul  the  Gentiles  are  faid 
to  have  facriliced  to  devils,  and  thofe  who  ate  of  fuch  fa¬ 
crifices  to  have  had  communion  with-  devils  :  now  the  de¬ 
vil  (continues  his  Lordfhip)  was  in  St  Paul’s  opinion 
Something."  But  the  inference  which  the  apoltlc  draws 


1  SUP 

SUPPORTED,  in  heraldry,  a  term  applied  to  the  up- 
permofl  quarters  of  a  fhield  when  divided  into  feveral  quar¬ 
ters,  thefe  feeming  as  it  were  fupported  or  fuftained  by  thofe  c 
below.  The  chief  is  faid  to  be  fupported  when  it  is  of  two" 
colours,  and  the  upper  colour  takes  up  two-thirds  of  it.  In  ' 
this  cafe  it  is  fupported  by  the  colour  underneath. 

SUPPORTERS,  in  heraldry,  figures  in  an  achieve¬ 
ment  placed  by  the  fide  of  the  fhield,  and  feeming  to  fup- 
port  or  hold  up  the  fame.  Supporters  are  chiefly  figures 
of  beads  :  figures  of  human  creatures  for  the  like  purpofe 
are  called  tenants. 

SUPPOSITION,  in  mufic,  is  when  one  of  the  parts 
dwells  on  a  note,  while  another  part  makes  two  or  more 
lefler  notes  equivalent  to  it,  by  conjoint  degrees. 

Suppofitfon  is  defined  by  a  late,  author  the  ufing  of  two 
fucceflive  notes,  of  the  fame  value  as  to  time  ;  the  one  where¬ 
of,  being  a  difeord,  fuppofes  the  other  a  concord. 

The  harmony,  Mr  Malcolm  obferves,  is  always  to  be  full 
on  the  accented  parts  of  the  bar  or  meafure ;  but,  on  the 
unaccented,  difeords  may  tranfiently  pafs,  without  any  of¬ 
fence  to  the  ear.  This  tranfient  ufe  of  difeords,  followed  by 
concords,  make  what  we,  after  the  French,  call  fuppofition . 

Concords  by  fuppofition  are  thofe  where  the  continued 
bafs  adds  or  fuppofes  a  new  found  below  the  fundamental 
bafs  ;  whence  fuch  concords  always  exceed  the  extent  of  the 
o&ave.  Of  thefe  concords  there  "are  three  forts,  all  which 
are  concords  of  the  feventh  :  the  firft,  when  the  added  found 
is  a  third  below  the  fundamental  found  ;  fuch  is  the  con¬ 
cord  of  the  ninth  :  and  if  the  concord  of  the  ninth  is 
formed  by  the  mediant,  added  below  the  fenfible  concord 
in  the  minor  mode,  then  the  concord  is  called  the  fuperjluous 


Supple¬ 

ment 

I! 

lupraiapfa- 

rians. 


—  y  - - ~  - - 7  - - -  ^  wuvviu  vuovu  wav.  fUL/Cj/tfU C 

irom  the  acknowledged  truth,  that  the  cup  of  blefilng  fifth.  The  fecond  kind  is,  when  the  fuppofed  found  is 

»irVilA»Vi  IITJ  _ * _  _  G  J  11  1  -■  r  /"*!  •  rl  Z’  r  1  11  .  1  (•  1  1  c  ,  .  .  *• 


which  we  blefs  is  the  communion  of  the  blood  of  Chrift, 
and  the  bread  which  we  break  the  communion  of  the  bo¬ 
dy  of  Chrift,  puts  his  meaning,  our  author  thinks,  be¬ 
yond  all  doubt.  He  fays  j-,  that  the  partaking  of  one 
read  makes  the  receivers  of  many  to  become  one  body, 
A  juft  inference,  if  this  rite  be  of  the  nature  of  a  feajl  upon 


fifth  below  the  fundamental  found,  as  in  the  concord  of  the 
fourth  or  eleventh  ;  and  if  the  concord  is  fenfible,  and  the 
tonic  be  fuppofed,  this  concord  is  called  the  fuperjluous  fe¬ 
venth.  The  third  kind  is  that  where  the  fuppofed  found  is 
below  a  concord  of  the  diminifhed  feventh  :  if  it  is  a  fifth 
below,  /.  e.  if  the  fuppofed  found  be  the  mediant,  the  con- 


the  facrifice  ;  for  then  the  communion  of  the  body  and  blood  of  cord  is  called  the  concord  of  the  fourth  and  fuperjluous  fifth  : 
Lhr 7/^imitcs  the  receivers  into  one  body  by  an  equal  dif-  if  it  is  a  feventh  below,  i .  e.  if  the  fuppofed  found  be  the 


tribution  of  one  common  benefit.  But  if  it  be  only  a  ge¬ 
neral  commemoration  of  a  deceafed  benefactor,  it  leaves 
the  leceivers  as  it  found  them,  not  one  body ,  but  many  fe- 
parate  prof  (for s  of  one  common  faith. 

Thus  have  we  given  fuch  a  view  as  our  limits  would 
permit  us  to  give,  of  the  principal  opinions  that  have  been 
held  1  efpe&iiig  the  nature  and  end  of  the  Lord’s  Supper. 


tonic,  the  concord  is  called  the  lejfer  fixth  and  fuperjluous  fe¬ 
venth. 


oo<  it  is  an  ordinance  which  feems  not  to  be  generally  tinder 
jflood  ;  though,  being  intended  to  fhow  forth  the  Lord’s 


SUPPOSITORY,  a  kind  of  medicated  cone  or  ball, 
which  is  introduced  into  the  anus  for  opening  the  belly. 

It  is  ulually  compofed  of  common  honey,  mixed  ud  with 
either  foap  or  oil,  and  formed  into  pieces  of  the  length  and 
thicknefs  of  the  little  finger,  only  pyramidal.  To  the  com* 
polition  is  fornetimes  alfo  added  powder  of  fcammony,  eu- 
phorbium,.  coiocynthis,  fait,  aloes,  &c.  according  to  the  cafe 
of  the  patient. 

The  fuppofitory  was  invented  for  the  convenience  of  fuch 
as  have  an  averfion  to  the  taking  of  clyflers  ;  or  t©  be  ufed. 
w  hen  the  difeafe.does  not  allow  thereof. 

SUPPRESSION,  in  medicine,  is  generally  ufed  to  flgni- 
fy  a  retention  of  urine  or  of  the  menfes. 

SUPPURA  FION,  the  fecond  v/ay  wherein  an  inflam¬ 
mation  terminates ;  being  a  converfion  of  the  iiifpiffated 

inv  /=>  A  . T“J  lw.av*wo  ieu111  LU  1U1U&U1C*  blood  and  the  firft  adjacent  parts,  as  the  veffels  and  fat  into 

zjjc  d0A,.;„  ’  le  arguments  by  which  Warbnrton  fupports  pus  or  matter  ;  which  diforder,  when  it  has  not  vet  found 
r‘  11  1  •  rw  ,e  k*me  ^orce»  fmce  lt  1S  faid  that  an  opening-,  is  generally  called  an  ahfeefs. 

oaciley  himfelf  acknowledged  they  would  be  unanfwer-  SUPRACOSTALES,  in  anatomy.  See  Table  of  the 
Ibl-,  u  it  could  be  proved  that  the  death  of  Chrift  was  a  Mufcles  in  Anatomy.  J 

“suPPLFMFNT  •  ,  SUFRALAPSARIANS,  in  theology,  perfons  who 

hat  is  nnu’  •  T»  in  literature,  an  appendage  to  fupply  hold  that  God,  without  any  regard  to  the  crood  or  evil 

rich  an  AZa.  ln  3  rk'  ^°°ks  of  various  kinds  require  works  of  men,  has  refolved,  by  an  eternal  decree,  fupra  lap- 

Rs  and  Rience^lL-Y  rn°ne  ,f°  mUch  a  di&ionary  of  fum,  antecedently  to  any  knowledge  of  the  fall  of  Adam, 

|  cai  ’  ZhA’  fr°T  th?  pi'°,?reffi!e  courfe  of  Ph7-  find  independently  of  it  to  fave  fome  and  to  damn  others  ; 

1  >  ^  be  completed  without  it.  or,  in  other  words,  that  God  intended  to  glorify  his  juitice 

D  2  in 


Heath  till  he  come,  it  is  furely  of  fufficient  importance  to 
uigage  the  attention  of  every  ferious  Chriflian.  Themoft 
I  ronlideiable  Proteftant  divines  who  have  exprefsly  written 
|  11  are>  J°hnfon  in  his  Unbloody  Sacrifice  ;  Cudworth 

I  jn  his  Difcourfe  concerning  the  true  Nature  of  the  Lord's 
Supper;  Hoadley  in  his  Plain  Account ;  and  Warbur 
|us  Rational  Account.  The  notions  of  Cudworth  and 


ton  in 
War- 


purton  arc  the  fame,  and  perhaps  they  differ  not  fo  much 
rom  thole  of  Johnfon  as  many  readers  feem  to  imagine. 


flatus 

II 

Surat. 
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Saprsff  i.  in  the  condemnation  of  fome,  as  well  as  his  mercy  in  the  fal- 

■ . *  vation  of  others  ;  and  for  that  purpofe  decreed  that  Ad.m 

flrould  neceffarily  fall,  and  by  that  fall  bring  Welt  and  all 
,  his  offspring  into  a  ftate  of  evetlafting  condemnation. 

Thefe  are  alfo  called  antJatfaries,  and  are  oppofed  to  tub- 

lapfaries  and  infralapfaries.  ,  .  _  r  ,  n; 

According  to  the  fupralapfanans,  tlie  oojeCt  of  predeit  - 
nation  is*  homo  creak'd' s  et  labihs  ;  and,  according  to  tie 
fnblapfarians  and  infralapfarians,  homo  cuirtut  et  Inf  Jus. 

S  U  P 11 A  SPIN  ATUS,  in  anatomy.  See  Table  cj  the 

Mr  fries  in  Anatomy.  .  .  r  .1 

SUPREMACY,  the  fuperionty  or  Sovereignty  ot  tne 

kin  j-.  See  Sovereignty.  .  -p, 

SUR,  or  Shu r.  (anc.  geog.),  a  defert  of  Arabia  Petrara, 
extending  between  Paleftine  and  the  Arabian  Gulp's  ;  into 
■which  the  lfraelites,  after  marching  through  the  Red  bea, 
firft  came  (Exod.  xv.  2 1.)  Again  (Numb.xxxui.  8.),  itis 
faid,  that  from  the  fea  they  went  three  days  journey  into  the 
W iidernefs  of  Etham  ;  whence  fome  conclude  that  Etham 
and  Shur  are  the  fame  wildernefs  ;  or  only  differ  as  »  Part 
from  the  whole,  Shnr  being  tne  general  name,  and  Etham 
that  part  of  it  lying  neared  to  the  place  ot  encampment  of 
the  fame  name.  We  know  fo  little  of  the  geography  of  thefe 
places  that  there  is  more  room  for  deputation than  for  deci- 
fion.  As  to  the  route  which  the  lfraelites  followed  in  their 
•adage  through  the  Red  Sea,  Mr  Bryant  we  think,  has 
given  the  moft  fStisfaftory  account  in  Ins  late  work  011  the 
Plagues  of  Egypt.— Shur  is  now  called  Coorck.  _  _ 

SURAT,  a  city  of  Indoltan,  belonging  to  Britain,  on 
the  weftern  coatt  of  the  peninlula,  a  little  to  the  northward 
of  Bombay,  and  about  16  miles  up  the  river  1 appee.  it  is 
but  of  modern  date,  and  is  a  molt  remarkable  mttance  of 
the  power  of  trade  to  bring  wealth  and  population  to  any 
fpot  where  it  can  be  brought  to  fettle,  i  owards  the  my  - 
die  of  the  laft  century  this  place  was  only  the  veiort  01  a 
few  merchants,  who,  under  the  (belter  of  an  old  infigmficant 
caftle,  laid  the  full  foundations  of  a  city  now  aimed  as  large 
and  fully  as  populous  as  London  within  the  wails,  and  con¬ 
taining  many  fine  buildings  of  Indian  architecture,  which 
is  partly  Gentoo  and  partly  Morifoue.  Thole  of  the  grea  - 
eft  note  are  fo  contrived,  that  the  gateway  is  aefenfifele 
again!!  any  fudden  irruption  of  a  few  armed  men.  1  He  pri¬ 
vate  allotments  lie  backwards  for  tlie  convemency  of  the 
women,  of  whom  the  Moors  are  remarkably  jealous  i  ,wy 
are  fond  of  having  one  room,  in  the  m.dft  of  which  a  fount- 
tain  keeps  playing,  and  winch,  by  its  tioife,  lulls  them  to 
fieep,  and  refreihes  the  room  by  its  coolnefs ;  but  thus  a 
damp  is  produced,  which  would  be  very  dangerous  to  Euro¬ 
peans.  They  have  alfo  generally  a  falcon  with  fountains 
playing  in  it,  which,  with  the  variegated  flower-beds  in 
which  they  are  very  curious,  makes  a  beautiful  profpeCt. 
During  the  intenfe  heats  of  fummer  they  have  country  re¬ 
tirements  a  little  way  out  of  town,  where  they  refide,  or  go 
in  parties  to  amufe  themfelves.  The  greets  are  irregularly 
laid  out ;  but  have  one  property  which  renders  it  agreeable 
to  walk  in  them,  viz.  that  a  competent  width  being  left  at 
bottom,  the  upper  dories  of  the  houfes  project  over  one  an- 
other  in  fuch  a  manner,  that  people  may  with  eafo  converfe 
from  them  ;  by  which  means  the  ftrect  is  agreeably  (haded, 
at  the  fame  time  that  a  proper  ventilation  is  not  impeded, 
but  rather  promoted.  The  (hops,  notwithftanding  the  vait 
trade  carried  on  in  this  great  and  populous  city,  have  a 
very  mean  appearance,  owing  to  the  dealers  keeping  their 
goods  in  warehoufes,  and  felling  by  famples.  ‘ 

.  No  place  is  better  fupplied  with  provifions  than  the  city 
of  Surat  while  its  communication  with  the  country  remains 
©pen.  Beftdes  the  unbounded  importation,  by  which  every 
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article  is  brought  here  in  great  abundance,  the  natural  pro. 
du&ions  of  the  foil  are  excellent,  though  le  s  cheap  than  m 
other  parts  of  India,  as  at  Bengal  efpecia  y  ,  ye  in  1a 
place,  though  the  cattle  and  poultry  are  bought  originally 
at  a  very  low  rate,  they  turn  out  very  dear  by  the  time  they 
are  fed  for  the  table.  Here,  however  all  kinds  of  eatables 
may  be  had  at  a  rcafonable  price,  ready  for  immediate  ufe 
and  as  good  as  can  be  found  anywhere.  e  vv  ea  o  A  • 
rat  is  famous  all  over  India  for  its  fingular  fubftance,  white- 
nefs,  and  tafte  ;  and  its  iallads  and  roots  are  hkew.fe  of  an 
excellent  quality.  There  are  alfo  many  kinds  of  wild-fowl 
and  other  game  to  be  had  at  an  eafy  rate  t  but  for  wines 
and  fpirituous  liquors  they  depend  moftly  on  unpoi  tatiots. 

Surat  was  furrounded  with  a  wall  in  a  fhort  time  alter  it 
had  a  (Turned  the  form  of  a  town.  The  fortification,  how¬ 
ever,  was  meant  only  to  prevent  the  incurfions  0.  the  Mali- 
rati  as,  who  had  twice  pillaged  it;  fo  that  the  place  was  by 
no  means  capable  of  (landing  any  regular  liege.  yen  e 

caftle  appears  but  a  poor  defence,  being  mounted  with  can¬ 
non  here  and  there,  without  any  order,  or  without  any 
thing  like  an  attempt  towards  military  architecture. 

In  this  city,  before  the  baft  India  company  became  in- 
veiled  with  the  poffeffion  of  Bombay,  was  the  prefidency  of 
their  affairs  on  the  weftern  coaft.  For  this  purpoie  they 
had  a  faCtory  eftablifhed  there  with  great  privileges  by  tlie 
Mogul  government ;  and  even  a 'ter  the  prefidency  wa,  elta- 
bliihed  at  Bombay,  they  continued  a  faCtory  here  at  one  of 
the  bed  houfes  in  the  city  ;  which  yet  not  being  fpacious 
enough  to  contain  their  effeCts,  they  hired  another  at  fome 
diftance  from  it,  and  nearer  the  water-fide,  which  ym  called 
the  new  faaory.  In  the  mean  time,  the  city  ftounfhed,  and 
became  tlie  centre  of  all  the  Indian  ttade,  being  muc  mo^e 
frequented  tor  the  fake  of  foreign  merchandize  than  for  ci¬ 
ther  the  natural  productions  or  manufactures  or  the  country, 
though  they  alfo  made  a  confiderable  part  of  its  commerce. 

In  fhort,  there  was  fcarce  any  article  of  merchandize  b  t 
what  was  to  be  found  at  all  times  m  Surat,  almoft  as  reaaily 
as  in  London  itfelf.  While  the  Mogul  government  was  in 
its  vigour,  there  was  fuch  a  fhovv  of  juftice  kept  up,  as  m- 
duced  merchants  of  all  leligions  and  denominations  to  take 
up  their  refidence  in  the  city.  The  Gentoos  efpecia.ly  • 
Ported  thither,  in  order  to  avoid  the  oppreffions  ol  tlieir  own 
government.  Great  care  indeed  was  taken  that  no  very  fla¬ 
grant  afts  of  oppreffion  fltould  be  committed  ;  fo  that,  in 
what  fometimes  happened,  appearances  were  at  leatt  kept 
un  ;  and  the  oppreffions  of  government  were  chiefly  owi  g 
to  the  animofities  and  rivalfhip  of  the  merchants  themfelves. 
As  an  ir.ftance  of  the  gieat  extent  to  which  commerce  wa 
puflied  in  Surat,  we  fhall  here  quote  from  Mr  Grofe,  what 
is  faid  by  Captain  Hamilton  of  a  merchant  named  A&Ha- 
four  viz.  “  That  he  drove  a  trade  equal  to  the  Eaft  India 
company:  for  he  had  known  him  fit  out  in  a  year  abo« 
20  fail  of  fhips,  between  300  and  Soo  tons,  none  of  whicU 
had  lefs  of  his  own  flock  than  L.  20,000,  and  fome  of  them 
L.  25,000.  After  that  foreign  flock  was  fent  away,  1 
behoved  him  to  have  as  much  more  of  an  inland  flock 
the  following  year’s  market.”  On  the  deceafe  of  t  is 
chant,  the  government  feized  on  a  million  of  his  money ,  ami 
hlg'Uon  ...  not  only  dopri.od  of  nil  th.th,  pod*; 
but  barbaroufly  mutdered  through  the  envy  and  treache  y 
his  brother. merchants,  and  the  rapacity  of  *e  govemo  . 

The  citv  of  Surat  was  taken  and  ruined  by  the  r 
KoS  in  1520;  and  i.  ...  no.  .ill  nf» 
that  it  became  fuch  a  celebrated  emporium.  All  the 
dian  merchants  who  had  been  accuftomed  to  trade  th 
contributed  to  re-eftabliffi  it  . ;  but  it  was  not  till  near  a 

tury  after  that  it  became  the  general  ftaple  of  Il^an  .1 


! 
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European  merchandize  ;  when  the  Duteh  appearing^  the 
Indian  ocean,  had  deprived  the  Portuguefe  of  all  their  con- 
quefts  on  that  coaft,  and  almob  entirely  ruined  their  trade. 
The  Englifh  eftablifhed  a  fadory  here  in  1609,  the  Dutch  in 
j(,i 6,  and  the  French  in  1665.  In  procefs  of  time,  the 
Indian  feas  beins  greatly  infefted  by  pirates,  a  naval  officer 
was  appointed  by  the  Mogul  to  keep  them  in  awe.  This 
officer  was  named  Siddee(  a)  Mu  foot  f  who  had  been  chief  of 
an  Ethiopian  colony  fettled  at  Rajapore.  Here  he  had  col- 
k&ed  fome  veffels  of  confiderable  force,  and  carried  on  fome 
trade,  till  he  was  difpoffefled  by  the  Mahrattas  ;  upon  which 
he  repaired  to  Bombay,  and  afterwards  to  Surat,  where  he 
was  appointed  admiral  on  that  ffation  to  the  Mogul,  with  a 
yearly  revenue  of  about  L.  36,000  Sterling.  Though  he 
had  no  power,  independent  of  the  marine,  he  feized  on 
the  cable,  encroached  on  the  town,  and  appropriated  to 
himfelf  a  third  part  of  its  revenues,  under  pretence  of  ar¬ 
rears  due  in  his  appointed  revenue.  Another  third  was  paid 
to  the  Mahrattas,  to  prevent  their  depredations  upon  trade 
in  the  open  country  ;  but  they,  not  fatisfied  with  this  fti- 
pulation,  watched  an  opportunity  to  plunder  the  town, 
which  was  kept  in  fubje&ion  by  Siddee  Muffed  till  his 
death,  which  happened  in  1756. 

Siddee  Mufioot  was  fucceeded  by  his  fon,  who  foon  ren¬ 
dered  himfelf  very  difagreeable  to  the  inhabitants.  In  1758 
the  Englifh  fadory  was  greatly  opprefled  by  him,  and  the 
black  merchants  treated  bill  worfe  ;  on  which  the  latter  ap¬ 
plied  to  Mr  Ellis  the  Englifh  chief  at  that  time,  defiring 
him  to  recommend  it  to  the  prefidency  of  Bombay  to  take 
the  cable  by  force  out  of  the  hands  of  the  ufurptr.  '1  his 
propofal  proving  agreeable,  Admiral  Pococke,  who  was  then 
with  his  fquadron  at  Bombay,  readily  concurred  in  fuppovt- 
in^  the  expedition.  The  enterprise  was  conduded  with  the 
ufual  fuccefs  attending  the  Britifh  arms  ;  and  Captain  Mait¬ 
land  the  condudor  took  poffefTion  of  the  cable  with  its  re¬ 
venue  hi  name  of  the  Eab  India  company,  who  were  con¬ 
sumed  in  the  government  by  grants  from  the  Mogul. 

SURCHARGE  of  the  Forest,  is  when  a  commoner 
puts  more  beads  in  the  foreb  than  he  has  a  right  to.  See 
Forest. 

Surcharge  of  Common ,  is  a  dibnrbance  of  common  of 
pafture,  by  putting  more  cattle  therein  than  the  pabure  and 
herbage  will  fudain,  or  the  party  hath  a  right  to  do.  This 
injury  cau  only  happen  where  the  common  is  appendant  or 
appurtenant,  ard  of  courfe  limitable  by  law  ;  or  where, 
when  in  giofs,  it  is  exprefsly  limited  and  certain;  for  where 
a  man  hath  common  in  grofs,  fans  nombre ,  or  without  bint, 
he  cannot  be  a  furcharge.  In  this  cafe  indeed  there  mob 
be  left  fufficient  for  the  lord’s  own  beabs. 

The  ufual  remedies  for  furcharging  the  common  are  by 
the  lord’s  dibraining  the  furplus  number,  or  by  his  bring¬ 
ing  an  adion  of  trefpafs,  or  by  a  fpecial  adiou  on  the  cafe, 
in  which  any  commoner  may  be  plaintiff.  The  ancient  and 
mob  effedual  method  of,  proceeding  is  by  writ  of  admea¬ 
surement  of  pabure. 

Writ  of  Second  Surcharge,  de  fecunda  fuperoneratione ,  is 
given  by  the  batute  of  Webm.  2.  1 3  Edw.  I.  cap.  8.  when, 
aher  the  admeafurement  of  pabure  hath  afeertained  the 
right,  the  fame  defendant  furcharges  the  common  again ; 
and  thereby  the  fheriff  is  direded  to  inquire  by  a  jury  whe¬ 
ther  the  defendant  has  in  fad  again  furcharged  the  common; 
and  if  he  has,  he  (hall  then  forfeit  to  the  king  the  fupernu- 
merary  cattle  put  in,  and  alfo  fhall  pay  damages  to  the 
plaintiff. 
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SURCINGLE,  a  girdle  wherewith  the  clerjpr  of  the  Sureingls 
church  of  England  ufually  tie  their  caffocks.  See  Gir. 


PLE. 


SURCOAT,  a  coat  of  arms,  to  be  worn  ewer  body  ar- 
mour. 

The  furcoat  is  properly  a  loofe  thin  taffety  coat,  with 
arms  embroidered  or  painted  on  it.  Such  as  is  worn  by 
heralds,  anciently  alio  ufed  by  military  men  over  their  ar-r 
mour  to  diftin^uilh  themfelves  by. 

SURD,  in  arithmetic  arid  algebra,  denotes  any  number 
or  quantity  that  is  incommenfurahle  to  unity  :  otherwife 
called  an  irrational  number  or  quantity .  See  Algebra, 


Part  I.  Chap.  IV. 

SURETY,  in  law,  generally  flgnifies  the  fame  with 
Bail- 

surf,  is  a  term  ufed  by  feamen  to  exprefs  a  peculiar 
fwell  and  breaking  of  the  fea  upon  the  (bore.  It  fpmetimes 
forms  but  a  fingle  range  along  the  fhore,  and  at  others  three 
or  four  behind  one  another  extending  perhaps  half  a  mile 
out  to  fea.  The  furf  begins  to  abb  me  its  form  at  fome  di- 
bance  from  the  place  where  it  breaks,  gradually  accumula¬ 
ting  as  it  moves  forward  till  it  gain,  not  uncommonly,  in 
places  within  the  limits  of  the  trade-winds,  a  height  of  1 5 
or  20  feet,  when  it  overhangs  at  top,  and  falls  like  a  cafcade 
with  great  force  and  a  prodigious  noife.  Countries  where 
furfs  prevail  require  boats  of  a  particular  conftrudion  very 
different  from  the  greater  part  of  thofe  which  are  built  in 
Europe.  In  fome  places  furf3  are  great  at  high,  and  in 
others  at  low  water;  but  we  believe  they  are  uniformly  molt 
violent  during  the  fpring- tides. 

It  is  not  eafy  to  afiign  the  eaufe  of  furfs;  'ITat  they  are 
affcded  by  the  winds  can  hardly  be  queftioned  ;  but  that 
they  do  not  proceed  from  the  immediate  operation  of  the 
wind  in  the  places  where  they  happen,  is  evident  from  this 
circumbance,  that  the  fnrf  is  often  higheb  and  mob  violent 
where  there  is  leab  wind,  and  vice  verfa.  On  the  coab  of  , 
Sumatra  the  higheb  are  experienced  during  the  fouth-eab 
monfoon,  which  is  never  attended  with  fuch  gales  as  the 
north-web.  As  they  are  mob  general  in  the  tropical  lati¬ 
tudes,  Mr  Marfden,  who  kems  to  have  paid  much  attention 
to  the  fnbjed,  attributes  them  to  the  trade-winds  which 
prevail  at  a  didance  from  fhore  between  the  parallels  of  30 
degrees  north  and  fouth,  wliofe  uniform  and  invariable  ac¬ 
tion  caufes  a  long  and  cenbant  fwell,  that  exibs  even  in  the 
calmeft  weather,  about  the  line,  towards  which  its  direction 
tends  from  either  fide.  This  fwell,  when  a  fquall  happens 
or  the  wind  frefhens  up,  will  for  the  time  have  other  fub- 
lidiary  waves  on  the  extent  of  its  iurface,  breaking  often  in  a 
direction  contrary  to  it,  and  which  will  again  iubfide  as  a 
calm  returns,  without  having  produced  on  it  any  perceptible 
effed.  -  Sumatra,  though  not  continually  expofed  to  the 
fouth-eab  trade-wind,  is  not  fo  dibant  but  that  its  influence 
may  be  prefumed  to  extend  to  it ;  and  accordingly  at  Pool® 
Pefang,  near  the  fouthern  extremity  of  the  ifland,  a  conbant 
foutherly  fea  is  obferved,  even  after  a  llrong  north-web  wind. 
This  inceffant  and  powerful  fwell  rolling  in  from  an  ocean* 
open  even  to  the  pole,  feems  an  agent  adequate  to  the  pro¬ 
digious  effects  produced  on  the  coab  ;  whilb  its  very  fize 
contributes  to  its  being  overlooked,  it  reconciles almob  all 
the  difficulties  which  the  phenomena  feem  to  prefent,  and  in 
particular  it  accounts  for  the  decreafe  of  the  furf  during  the 
north- web  monfoon,  the  local  wind  then  coimtera&ing  the 
operation  of  the  general  one ;  and  it  is  corroborated  by  an 
obfervation,  that  the  furfs  on  the  Sumatran  coab  ever  begin 

to 


(a)  When  the  Abyffinian  flaves  are  promoted  to  any  office  under  the  Mogul  government,  they  are  called  Siddee; . 
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Surface,  to  break  at  their  fouthern  extreme,  the  motion  of  the  (well 
8urfei' •  not  being  perpendicular  to  the  direction  of  the  fhore.  This 
explanation  of  the  phenomena  is  certainly  plaufible  ;  but,  as 
the  author  candidly  acknowledges,  objections  may  be  urged 
to  it.  The  trade-winds  and  the  fwell  occafioned  by  them 
■  are  remarkably  Heady  and  uniform  ;  but  the  furls  are  much 
the  reverie.  How  then  comes  an  uniform  caufe  to  produce 
unfteady  effefts  ? 

In  the  opinion  of  our  author  it  produces  no  unfteady  ef¬ 
fects.  The  irregularity  of  the  furfs,  he  lays,  is  perceived 
only  within  the  remoter  limits  of  the  trade-winds.  But  the 
equatorial  parts  of  the  earth  performing  their  diurnal  revolu¬ 
tion  with  greater  velocity  than  the  reft,  a  larger  circle  being 
-defcribed  in  the  fame  time,  the  waters  thereabout,  from  the 
ftronger  centrifugal  force,  may  be  fuppofed  more  buoyant ; 
to  feel  lefs  reflraint  from  the  fluggifh  principle  of  matter ; 
to  have  lefs  gravity  ;  and  therefore  to  be  more  obedient  to 
external  impulfes  of  every  kind,  whether  from  the  winds  or 
any  other  caufe. 

SURFACE.  See  Superficies. 

SURFEIT,  in  medicine,  a  ficknefs  with  a  fenfation  of  a 
doad  at  the  ftomach,  ufually  proceeding  from  fome  error  in 
diet,  either  with  regard  to  the  quantity  or  quality  of  the 
food  taken.  Sometimes,  however,  a  furfeit  is  only  a  ple¬ 
thora  from  indolence  and  full  but  improper  feeding  ;  in 
which  cafe  perforation  is  defective  ;  and  eruptions  form 
.themfelves  on  the  (kin.  • 

A  furfeit  from  animal  food,  as  mufcles,  putrid  flefti,  &c. 
is  beft  remedied  by  the  ufe  of  vegetable  acids,  which  may 
be  taken  diluted  with  water,  a  vomit  being  premifed,  and 
.this  even  though  a  vomiting  and  purging  both  attend. 

When  an  excefs  of  feeding  is  the  caufe,  the  primse  vise 
being  evacuated,  and  the  nature  of  the  plethora  attended  to, 

/  .that  the  load  may  be  properly  evacuated,  the  indication  of 
cure  will  be,  to  recover  the  perfpiratory  difcharge,  confident 
with  which  diuretics  may  be  ufed  in  preference  to  medicines 
-which  produce  any  other  evacuation. 
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Surfeit,  in  farriery.  See  Farriery,  $  xix.  Surfer 

SURGE,  in  the  lea-language,  the  fame  with  a  wave. 

See  Wave.  y-* 

SURGEON,  erCniRURGEON,  one  that  profeftes  the  art 

of  Surgery. 

In  England  there  are  two  dift inft  companies  of  furgeons 
now  occupying  the  fcience  or  faculty  of  furgery ;  the  one 
company  called  barbers,  the  other  furgeons ,  which  latter  are 
not  incorporated. — The  two  are  united  to  fue,  aad  be  fued, 
by  the  names  of  mailers  or  governors  and  commonalty  of 
the  myftery  of  barbers  and  furgeons  ol  London.  32  H.VIII. 
c.  4 1. 

No  perfon  ufing  any  barbery  or  (having  in  London,  (hall 
occupy  any  furgery,  letting  of  blood,  or  other  matter  ; 
drawing  of  teeth  only  excepted.  And  no  perfon  ufing  the 
myftery  or  craft  of  furgery  fhall  occupy  or  exeicife  the  feat 
or  craft  of  barbary,  or  (having,  neither  by  himlVlf,  nor 

any  other  for  his  ufe.  3 2  ^  c‘ 

By  the  fame  ftatute,  furgeons  are  obliged  to  have  figns  at 

their  doors. 

The  French  chirurgeons  being  refufed  to  be  admitted  in¬ 
to  the  univerfities  (not withftanding  that  their  art  makes  a 
branch  of  medicine),  on  pretence  or  its  bordering  a  little  on 
butchery  or  cruelty,  affociated  themfelves  into  a  brother¬ 
hood,  under  the  protection  of  S.  Cofmus  and  S.  Damian: 
on  which  account,  according  to  the  laws  of  their  institution, 
they  are  obliged  to  drefs  and  look  to  wounds  gratis  the  firll 
Monday  of  each  month. 

They  diftinguilh  between  a  chirurgeon  of  the  long  robe 
and  a  barber-chirurgeon.  The  firft  has  ftudied  phyiic,  and 
is  allowed  to  wear  a  gown.  The  {kill  of  the  other,  belides 
what  relates  to  the  management  of  the  beard,  is  fuppofed  to 
be  confined  to  the  more  fimple  and  eafy  operations  in  chi- 
rurgy  ;  as  bleeding,  tooth-drawing,  &c. 

They  were  formerly  diflinguifhed  by  badges  :  thofe  of 
the  long  gown  bore  a  cafe  ol  iaftruments  ;  the  barber,  a 
bafon. 
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THAT  part  of  medicine  which  treats  of  difeafes  to  be 
cured  or  alleviated  by  the  hand,  by  iuftrumeuts,  or 
by  external  applications. 

Chap.  I.  Hi/I  or y  of  Surgery. 

That  furgery  was  coeval  with  the  other  branches  of 
medicine,  or  perhaps  antecedent  to  any  of  them,  will  not 
admit  of  doubt.  The  wars  and  contentions  which  have 
taken  place  among  mankind  almoft  ever  Since  their  creation, 

1  Hecelfarily  imply  that  there  would  be  occafion  for  furgeons 
Surgery  at  a  very  early  period  ;  and  probably  thefe  external  injuries 
early  prac-  woup}  for  fome  time  be  the  only  difeafes  for  which  a  cure 
would  be  attempted,  or  perhaps  thought  practicable. — In 
the  facred  writings  we  find  much  mention  of  ballams,  parti-  . 
cularly  the  balm  of  Gilead,  as  excellent  in  the  cure  of  wounds; 
though  at  the  fame  time  we  are  informed  that  tiiere  were 
fome  wounds  which  tills  balfam  could  not  heal. 

Concerning  the  furgery  praftifed  among  the  Egyptians, 
Hiftory  of  Jews,  and  Afiatic  nations,  we  know  little  or  nothing.  The 
tt  among  Greeks  were  thofe  from  whom  the  art  defeended  to  U3, 
the  Greeks, though  they  confefTedly  received  it  from  the  eaftern  nations. 

The  firll  Greek  furgeons  on  record  are  iEfeulapius  and  his 
f6ns  Podalirius  and  Machaon.  iEfculapiu&fiourifhed  about 
50  years  before  the  Trojan  war ;  and  his  two  Tons  diftin- 
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guiftied  themfelves  in  that  war  both  by  their  valour  and  (kill  Hltlory 
in  curing  wounds.  This  indeed  is  the  whole  of  the  medical >r™“ 
fkill  attributed  to  them  by  Homer  ;  for  in  the  plague  which 
broke  out  in  the  Grecian  camp,  he  does  not  mention  their 
being  at  all  confulted.  Nay,  what  is  dill  more  ftrange,  tho' 
he  fometimes  mentions  his  heroes  having  their  bones  broke, 
he  never  takes  notice  of  their  being  reduced  or  cured  by  any 
other  than  fupernatural  means  ;  as  in  the  cafe  of  iEneas, 
wliofe  thigh-bone  was  broken  by  a  (lone  cad  at  him  by  Dio- 
med.  The  methods  which  thefe  two  famous  furgeons  ufed 
in  curing  the  wounds  of  their  fellow-foldiers  feems  to  have 
been  the  ext  rafting  or  cutting  out  the  darts  which  infiifted 
them,  and  applying  emollient  fomentations  or  ftyptic3  to 
them  when  necdTary :  and  to  thefe  they  undoubtedly  attri¬ 
buted  much  more  virtue  than  they  could  pofiibly  pofiefs ; 
as  appears  from  the  following  lines,  where  Homer  deferibes 
Eurypylus  as  wounded  and  under  the  hands  of  Patroclus, 
who  would  certainly  praftife  according  to  the  direftions  of 
the  furgeons. 

Patioclus  cut  the  forky  (leel  away  ; 

Then  in  his  hands  a  bitter  root  he  bruis’d, 

The  wound  he  walh’d,  the  ftyptic  juice  infus’d. 

The  clofing  fejh  that  inftant  ceas’d  to  glow  ; 

The  wound  to  torture,  and  the  blood  to  flow. 


Till 
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>ry.  Till  the  days  of  Hippocrates  we  know  very  little  of  what 
was  the  pra&ice  of  the  Greek  furgeons.  From  him,  how¬ 
ever,  we  learn,  that  the  practice  of  blood-letting,  cupping, 
and  fcarification,  was  known  to  them  ;  alfo  the  ufe  of  warm 
and  emollient  fomentations,  iffues  made  with  hot  irons,  pef- 
faries,  inje&ions,  fumigations,  &c.  Hippocrates  alfo  gives 
directions  with  regard  to  fra&ures,  luxations^  ulcers,  fiftulas. 
He  directs  the  extenlion,  redu&ion,  bandages,  and  fplints, 
proper  to  be  ufed  in  fra&ures  and  luxations  of  different 
bones,  with  feveral  machines  to  increafe  the  extenfion  when 
neceffary.  He  direfls  the  laxity  and  tightnefs  of  the  ban¬ 
dages  ;  the  intervals  for  unloofing  and  binding  them  on 
again  ;  the  pofition  and  repofe  of  the  fra&ured  member,  and 
the  proper  regimen  ;  and  he  mentions  the  time  when  a  cal¬ 
lus  is  dually  formed.  He  treats  alfo  of  frafhires  of  the 
fkull,  and  the  method  of  applying  the  trepan.  In  his  treat¬ 
ment  of  ulcers,  he  fpeaks  of  reducing  fungous  flefh  by  means 
of  efcharotics,  feme  of  which  are  alum,  nitre,  verdigrife, 
quicklime,  &c. 

In  the  time  of  Ptolemy  Philopater  of  Egypt,  medicine, 
all  the  branches  of  which  had  hitherto  been  praCtifed  by 
the  fame  perfon,  was  now  divided  into  three,  viz.  the  diete¬ 
tic,  pharmaceutic,  and  furgical  ;  from  which  time  to  the 
prefent,  furgery  has  continued  to  be  reckoned  a  diflinfl;  pro- 
ftfilon  from  medicine,  though  very  improperly,  in  the  opi¬ 
nion  of  the  beft  authors. 

fc  the  Surgery  appears  not  to  have  exifled  in  Rome,  notwith- 
on  is,  /landing  the  warlike  genius  of  the  people,  for  more  than 
COO  years.  Archagathus,  a  Greek,  was  the  firft  profeffor  of 
that  art  in  the  city;  and  fo  frequently  employed  the  knife,  hot 
irons,  and  other  cruel  methods  of  cure,  that  he  was  brand¬ 
ed  with  the  opprobrious  title  of  carnlfex ,  and  expelled  the 
city,  where  no  phyfician  or  furgeon  of  eminence  again  made 
his  appearance  for  tSo  years.  At  this  time  Afclepiades 
undertook  the  pvofellion  of  medicine  ;  but  feems  to  have 
dealt  little  in  farmery.  Neither  have  we  any  thing  of  im- 
portance  on  that  fubjefl  till  the  time  of  Celfus,  who  flourilh- 
ed  during  the  reigns  of  Auguflus  and  Tiberius. —  In  his 
(urgery,  all  the  improvements  from  Hippocrates  to  his  own 
days  are  collcdded  ;  the  moil  minute  and  trifling  difeafes  are 
not  omitted.  An  eminent  furgeon,  of  the  moderns,  em¬ 
phatically  exhorts  every  perfon  in  that  profefli on  “  to  keep 
Celfus  in  his  hands  by  day  and  by  night.”  He  deferibes 
the  fig  ns  of  a  fra&ured  fkull,  the  method  of  examining  for 
the  frafture,  cf  laying  the  fk ull  bare  by  an  incifion  in  the  form 
of  the  letter  X,  and  afterwards  of  cutting  away  the  angles* 
and  of  applying  the  trepan,  with  the  figns  of  danger  and  of 
recovery.  He  obferved,  that  fometimes,  though  very  rare¬ 
ly,  a  fatal  concuflion  of  the  brain  might  happen,  the  blood- 
veffels  within  the  fkull  being  burft,  yet  the  bone  remaining 
entire.  After  the  operation  of  the  trepan,  fponges  and 
cloths  wetted  with  vinegar,  and  feveral  other  applications, 
were  made  to  the  head ;  and,  throughout,  fevere  abflinence 
was  enjoined.  In  violent  fra&ures  of  the  ribs,  he  ordered 
vemfe&ion ;  low  diet ;  to  guard  againft  all  agitation  of  the 
mind,  loud  fpeaking,  motion,  and  every  thing  that  might 
excite  coughing  or  fneezing.  Cloths  wetted  with  wine,  rofes 
and  oil,  and  other  applications,  were  laid  over  the.  fraft ure,. 
the  cure  of  fradlures,  in  the  upper  and  lower  extremities, 
he  laid  were  nearly  alike  ;  that  fra&ures  differ  in  degree  of 
violence  and  danger,  in  heingTimple  or  compound,  that  is, 
with  or  without  a  wound  of  the  iiefh,  and  in  being  near  to 
the  joint.  He  diretts  the  extenfion  of  the  member  by  af- 
Mants ;  the  redu&ion,  by  the  fuigeon’s  hands,  of  the  frac¬ 
tured  bones  into  their  natural  fituation  ;  and  to  bind  the 
fradlured  part  with  bandages  of  different  lengths,  previoufly 
dipped  in  wine  and  oil :  on  the.  third  day  frefh  bandages 
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are  to  be  applied,  and  the  fra&ured  member  fomented  with 
warm  vapour,  efpecially  during  the  inflammation.  Splints, 
if  neceffary,  are  to  be  applied,  to  retain  the  bones  in  a  fixed 
pofition.  The  fradlured  arm  is  to  be  fufpended  in  a  broad 
fling  hung  round  the  neck  :  the  fra&ured  leg  is  to  be  in- 
doled  in  a  kind  of  cafe,  reaching  above  the  ham,  and  ac¬ 
commodated  likewife  with  a  fupport  to  the  foot,  and  with 
flraps  at  the  fide,  to  keep  the  leg  fleady  :  in  the  fia&ured 
thigh-bone,  the  cafe  is  to  extend  from  the  top  of  the  hip  to 
the  foot.  He  deferibes  the  method  of  treating  compound 
fractures,  and  of  removing  fmall  fragments  of  fplinters  of 
bones  ;  and  the  manner  of  extra&ing  darts.  In  luxations 
of  the  {boulder,  he  mentions  feveral  methods  of  giving  force 
to  the  extenfion,  and  of  replacing  the  difiocated  bone. 
One  method  fimilar  to  that  of  Hippocrates  was,  to  fufpend 
the  patient  by  the  arm;  the  fore-part  of  the  fhoulder, 
at  the  fame  time,  refling  upon  the  top  of  a  door,  or  any 
other  fuch  firm  fulcrum.  Another  method  was  to  lay 
the  patient  fupine,  fome  affiftants  retaining  the  body  in 
a  fixed  pofition,  and  others  extending  the  arm  in  the  con¬ 
trary  diredion  ;  the  furgeon,  in  the  mean  time,  attempting, 
by  his  hands,  forcibly  to  reduce  the  bone  into  its  former  place. 

If  a  large  inflammation  was  expe&ed  to  enfue  after  a. 
wound,  it  was  fuffered  to'  bleed  for  fome  time,  and  blood 
was  drawn  from  the  arm.  To  wounds  accompanied  with 
confiderable  lisemorrhagy,  he  applied  a  fponge  wet  in  vine¬ 
gar,  and  conftant  preffure  :  If  neceffary,  on  account  of  the 
violence  of  the  haemorrhagy,  ligatures  were  made  round  the 


veffels,  and  fometimes  the  bleeding  orifice  was  feared  up 
with  the  point  of  a  hot  iron.  On  the  third  day  frefh  dref- 
fings  were  applied.  In  confiderable  contufions,  with  a 
fmall  wound  of  the  flefh,  if  neither  blood-veffels  nor  nerves, 
prevented,  the  wound  was  to  he  enlarged.  Abflinence  and 
low  diet,  upon  all  fuch  accidents,  were  preferibed;  cloths  wet, 
with  vinegar,  and  feveral  other  applications,  were  to  be  ap-, 
plied  to  the  inflamed  part.  He  obferves,  that  frefh  wounds 
may  be  healed  without  compound  applications.  In  ex¬ 
ternal  gangrene,  he  cut  into  the  found  flefh ;  and  when  the 
difeafe,  in  (pile  of  every  effort,  l'pread,  he  advifed  amputa^ 
tion  of  the  member.  After  cutting  to  the  bone,  the  fiefh. 
was  then  feparated  from  it,  and  drawn  back,  in  order  to 
fave  as  much  flefli  as  poffible  to  cover  the  extremity  of  the 
bone.  Celfus,  though  extremely  diffufe  in  the  defeription 
of  furgical  difeafes,  and  of  various  remedies  and  external  ap¬ 
plications,  treats  (lightly  of  the  method  of  amputating; 
from  which,  comparing  his  treatife  with  the  modern  fyftems, 
we  might  infer  that  the  operation  was  then  feldomer  prac- 
ti fed  than  at  prefent.  He  deferibes  the  fymptoms  of  that 
dangerous  inflammation  the  carbuncle,  and  diredls,.  immedi¬ 
ately  to  burn,  or  to  corrode  the  gangrened  part^ .  To  pro¬ 
mote  the  fuppuration  .  of  abfeeffes,  he  orders  poultices  of 
barley- meal,  or  of  marfhmallows,  or  the  Reds  of  linfeed  and 
fenugreek.  He  alfo,  mentions  the  compofitions  of  feveral 
repellent  cataplafms.  In  the  ersfipelasy  he  applies  cerufe, 
mixed  with  the  juice  of  folanum  or  nightfhade.  Sal  ammo, 
niac  was  fometimes  mixed  with  his  plafters. 

He  is  very  minute  in  deferibing  difeafes  of  the  eyes,  ea^s, 
and  teeth,  and  in  preferibing  a  .multitude  of  remedies  and 
applications.  In  inflammation  of  the  eyes,  he  enjoined  ab¬ 
flinence  and  low  diet,  reft,  and  a  dark  room.:  if  the  inflam¬ 
mation  was  violent,  with  great  pain,  he  ordered  venefe&ion, 
and  a  purgative  ;  a  fmall  poultice  of  fine  flower,  faffron, 
and  the.  white  of  an  egg,  to  be  laid  to  the  forehead  to  fup- 
prefs  the  flow  of  pituita  ;  the  foft  infide  of  warm  v/heat 
bread  dipped  in  wine,  to  be  laid  to  the  eye ;  poppy  and 
rofes  were  alfo  added  to  his  collyriums,  and  various  ingre¬ 
dients  too  tedious  to  enumerate.  In  chronic  watery  define 

xious 
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xtons  oFtKc  eyes,  he  applied  aflringents,  cupped  the  tem¬ 
ples,  and  burnt  the  veins  over  the  temple  and  forehead. 
He  couched  cataradls  by  deprefhng  the  cryftaffine  lens  to 
the  bottom  of  the  orbit.  Teeth,  loofened  by  any  accident, 
he  directs,  after  the  example  of  Hippocrates,  to  be  faftened 
with  a  gold  thread  to  thofe  adjoining  on  each  fide.  Pre¬ 
vious  to  drawing  a  tooth,  he  ordered  the  gum  to  be  cut 
round  its  neck  ;  and  if  the  tooth  was  hollow,  it  was  to  be 
filled' with  lead  before  cxtra&ion,  to  prevent  its  breaking  by 
the  forceps.  Pie  deferibes  not  only  the  inflammation,  but 
like  wife  the  elongation,  of  the  uvula  :  he  alfo  delcribes  the 
polypus,  and  fome  other  difeafes  affedfing  the  nofe. 

He  defer ibes  feveral  fpecies  of  herniw  or  rupture,  and  the 
manual  afliitance  required  in  thofe  complaints.  After  the 
return  of  the  inteftines  into  the  abdomen,  a  firm  comprefs 
was  applied  to  that  part  of  the  groin  through  which  they 
piotruded,  and  was  lecured  by  a  bandage  round  the  loins. 
In  fome  cafes,  after  the  return  of  internal  rupture^,  he  di- 
minifhed  the  quantity  of  loofe  fit  in,  and  formed  a  cicatrix, 
fo  as  to  contrail  over  the  part,  to  render  it  moie  rigid  and 
capable  of  refitting.  He  deferibes  various  difeafes  of  the 
genital  parts,  the  hydrocele  or  dropfy  of  the  ferotum,  a 
difficulty  of  urine,  and  the  manner  of  drawing  off  the 
water  by  a  catheter ;  the  iigns  of  Hone  in  the  bladder, 
and  the  method  of  founding  or  feeling  for  that  (tone. 
^Lithotomy  was  at  that  time  performed  by  introducing  two 
fingers  into  the  anus  ;  the  Hone  was  then  preffed  forward 
to  the  perineum,  and  a  cut  made  into  the  bladder  ;  and  by 
the  finger  or  by  a  fcoop  the  (lone  was  extra&ed.  He  de- 
feribes  the  manner  ot  performing  this  operation  on  both  the 
fexes,  of  treating  the  patient,  and  the  iigns  of  recovery  and 

of  danger.  .  . 

Celfus  dire&ed  various  covrofive  applications  and  injec¬ 
tions  to  fiftulas  ;  and,  in  the  laft  extremity,  opened  them  to 
the  bottom  with  a  knife,  cutting  upon  a  grooved  intlrument 
or  conductor.  In  old  callous  ulcers,  he.  made  a  new  wound, 
by  either  cutting  away  the  hard  edges,  or  corroding  them 
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In  the  year  $co  fiourifhed  Acting,  m  whofe  works  we  Hiftory,  , 
meet  with  many  obfervations  omitted  by  Cehus  arrd  Ga*  • 

len,  particularly  on  the  furgicai  operations,  the  difeafes  of 
women,  the  caufes  of  difficult  labours,  and  modes  of  delivery. 

He  alfo  takes  notice  of  the  dracunculus,  or  Guinea  worm. 

Aetius,  however,  is  greatly  excelled  by  Paulus  Egineta, 
who  flourffhed  in  640  ;  whofe  treatife  on  furgeiy  is  fuperior 
to  that  of  all  the  other  ancients.  He  dire&s  how  to  extract 
darts ;  to  perform  the  operation  fometimes  required  in 
dangerous  cafes  of  rupture  or  hernia.  4  He  treats  alto  of 
aneurifm.  Galen,  Paulus,  and  all  the  ancients,  fpeak  only  of 
one  fpecies  of  aneurifm,  and  define  it  to  be  u  a  tumor 
arifing  from  arterial  blood  extravafated  from  a  ruptured 
arterv.,?  The  aneurifm  from  a  dilatation  of  the  artery  is  a 
difeovery  of  the  moderns.  In  violent  inflammations  of  the 
throat,  where  immediate  danger  of  fuffocation  was  threaten¬ 
ed,  Paulus  performed  the  operation  of  bronchotomy.  In 
obflinate  defluxions  upon  the  eyes,  he  opened  the  jugular 
veins.  He  deferibes  the  manner  of  opening  the  arteries  be¬ 
hind  the  ears  in  chronic  pains  of  the  head.  He  wrote  alio 
imnn  mul«  irerv.  Fahrtriun  ah  Aauanend 


upon  midwifery.  Fabricius  ab  Aquapendentc,  a  celebrated 
furgeon  of  the  16th  century,  has  followed  Celfus  and  Paulus 
as  text  books.  4 

From  the  time  of  Paulus  Egineta  to  the  year  900,  no  Among 
writer  of  any  confequence,  either  on  medicine  or  furgery,  ArablMl 
appeared.  At  this  time  the  Arabian  phyficians  Rnazea 
and  Avicenna  revived  in  the  eaft  the  medical  art,  which, 
as  well  as  others,  was  almoft  entirely  extinguiihed  in  the 
weft.  Avicenna’s  Canon  Medktwr,  or  General  Syftem  of 


Medicine  and  Surgery,  was  for  many  ages  celebrated  through 


With  verdigrife~  quicklime,  alum,  nitre,  and  with  fome 


vegetable  efeharotics.  He  mentions  the  fymptoms  of  caries 
in  the  bone  ;  direds  the  bone  to  be  laid  bare,  and  to  be 
pierced  with  feveral  holes,  or  to  be  burnt  or  rafped,  in  order 
to  promote  an  exfoliation  of  the  corrupted  part ;  afterward* 
to  apply  nitre  and  feveral  other  ingredients.  One  of  his 
applications  to  a  cancer  was  auripigmentum  or  arfenic.  He 
dire&s  the  manner  of  tapping  the  abdomen  in  afeites,  and 
ef  drawing  blood  by  the  lancet  and.  cupping-glades.  His 
cupping-glades  feem  not  to  have  been  fo  convenient  as  the 
modern  :  thev  were  made  either  of  brafs  or  horn,  and  were 
unprovided  With  a  pump.  He  cured  varicofe  veins  by 
uftion  or  by  incifion.  Fie  gives  directions  for  extrading 
the  dead  foetus  from  the  womb,  in  whatever  pofition  it 
(hould  prefent;  and,  after  delivery,  to  apply  to  the  private 
parts  foft  cloths  wet  in  an  infufion  of  vinegar  and  rofes.  In 
Celfus’s  woiks  there  is  a  great  redundance  and  fuperfluity 
of  plaftcrs,  ointments,  efeharotics,  coilyriums,  of  fuppurating 
and  difeutient  cataplafins,  and  external  applications  of  every 
kind,  both  Ample  and  compound  :  Perhaps,  amongft  the 
multitude,  there  are  a  few  ufeful  remedies  now  laid  afide  and 
uegleded. 

The  lafl  writer  of  confequence  who  flourilhed  at  Rome 
was  Galen,  phyficlan  to  the  emperor  Marcus  Aurelius.  His 
■works  are  for  the  molt  part  purely  medicinal  ;  although 
he  wrote  alfo  on  furgery,  and  made  Commentaries  on  the 
Surgery  of  Hippocrates.  He  opened  the  jugular  veins. 
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and  performed  arteriotomy  at  the  temples  ;  directed  leeches, 


fcarification,  and  cupping-glafles,  to  draw  blood.  He  alfo 
deferibed  with  accuracy  the  different  fpecies  of  hernias  or 
ruptures. 


all  the  fchools  of  phyfic.  It  was  principally  compiled  from 
the  writings  of  Galen  and  Rhazes.  Tbt  latter  had  correct¬ 
ly  deferibed  the  {pin a  ventofa,  accompanied  with  an  enlarge¬ 
ment  of  the  bone,  caries,  and  acute  pain.  In  difficult  la¬ 
bours,  he  recommends  the  fillet  to  affift  in  the  extraction  of 
the  foetus  5  and  for  the  fame  purpole,  Avicenna  recommends 
the  forceps.  He  deferibes  the  competition  of  fcveral 
cofmetics  to  poliffi  the  fkin,  and  make  the  hair  grow,  or 
fall  off. 

Notwithftanding  this,  however,  it  was  not  till  the  time  of 
Albucafis  that  furgery  came  into  repute  among  the  Ara¬ 
bians.  Rha7.es  complains  or  their  grots  ignorance,  and  that 
the  manual  operations  were  performed  by  the  phyficians 
fervants.  Albucafis  enumerates  a  tremendous  lift  ot  opera¬ 
tions,  fufficient  to  fill  us  with  horror.  The  hot  iron  and 
cauteries  were  favourite  remedies  of  the  Arabians;  and,  in 
inveterate  pains,  they  repofed,  like  the  Egyptians  and 
eaftern  Afiatics,  great  confidence  in  burning  the  part.  He 
deferibes  accurately  the  manner  of  tapping  in  afeitesq  men¬ 
tions  feveral  kinds  of  inftruments  for  drawing  blood  ;  and 
has  left  a  more  ample  and  correct  delineation  of  furgicai  in- 
ftruments  than  any  of  the  ancients.  He  gives  various  ob- 
ftetrical  directions  for  extrading  the  foetus  in  cafes  of  diffi¬ 
cult  labour.  He  mentions  the  broncliocele,  or  prominent 
tumor  on  the  neck,  which,  he  tells  us,  was  molt  frequent 
among  the  female  (ex.  We  are  alfo  informed  by  this 
writer,  that  the  delicacy  of  the  Arabian  women  did  not 
permit  male  furgeons  to  perform  lithotomy  on  females  ; 
but  when  necelfary,  it  was  executed  by  one  of  their  own 
fex. 

From  the  1  ith  century  to  the  middle  of  the  14th,  the 
hiftory  or  furgery  affords  nothing  remarkable  except  the 
importation  of  that  naufeous  difeaie  the  leprofy  into  Europe. 
Towards  the  tad  of  the  15th  century  the  venereal  difeafe  is 
faid  to  have  been  imported  from  America  by  the  firft  dif- 
coverers  of  that  continent. 

At  the  beginning  of  the  J  6th  century,  furgery  was  held 
in  contempt  in  this  ifland,  and  was  praCtifed  indifetiminately 
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)y  barbers,  farriers,  and  fowgcldcrs.  Barbers  and  furgeons 
:ontinued,  for  2C O  years  after,  to  be  incorporated  in  one 
ompany  both  in  London  and  Paris.  In  Holland  and  fome 
)arts  of  Germany,  even  at  this  day,  barbers  exercife  the 
azor  and  lancet  alternately. 

It  is  witliiu  the  laft  three  centuries  that  we  have  any  con- 
iderable  improvement  in  furgery  ;  nor  do  we  know  of  any 
minent  Dritifh  furgical  writers  until  within  the  lail  1 30 
rears.  iC  In  Germany  (fays  Heifter)  all  the  different  fur- 
rical  operations,  at  the  beginning  even  of  the  1 8th  century, 
vere  left  to  empirics  ;  while  regular  practitioners  were  con- 
ented  to  cure  a  wound,  open  a  vein  or  an  ablcefs,  return  a 
raClured  or  luxated  bone  ;  but  they  feldom  or  never  ventu- 
ed  to  perform  any  of  the  difficult  operations.”  Pie  alfo 
peaks  of  their  grofs  ignorance  of  the  Latin  language. 

The  firfb  furgical  work  of  the  16th  century  worthy  of 
lotice  is  that  of  J.  Carpus.  F.  ab  Aquapendente,  an  Ita- 
ian,  publifheda  Syftem  of  Surgery,  containing  a  defeription 
)f  the  various  difeafes,  accidents,  and  operations.  Boerhaave 
laysthisauthorthe  followingcompliment:  I  lie fuperavit  omnes , 

't  nemo  illi  banc  cliff  utat  gloriam  ;  omnibus  potius  quam  hpcce 
'avert poffurnus.  About  the  fame  period,  A.  Parey,  a  French- 
nan,  made  feveral  important  additions  to  furgery,  particular- 
y  in  his  collection  of  cafes  of  wounds,  fraCtures,  and  other 
tccidents  which  occur  during  war.  The  ancients,  who 
vere  ignorant  of  powder  and  nre-arms,  are  defective  in  this 
>art  of  military  furgery.  Parey  pretends  to  have  firfb  in- 
ented  the  method  of  tying  with  a  needle  and  ftrong  filk- 
hread  waxed  the  extremities  of  large  arteries,  after  the 
imputation  of  a  member.  The  ligature  of  the  blood- 
eflels  is,  however,  merely  a  revival  of  the  ancient  practice, 
rhich  had  fallen  into  difufe  :  T  hroughout  the  dark  ages, 
he  hot  iron,  cauteries,  and  ftrong  aftringents,  were  fubfli- 
uted  in  its  place.  B.  Maggius  and  L.  Botallus  wrote  on 
|he  cure  of  gunfhot  wounds.  J.  A.  Cruce  wrote  a  fyftem 
;  J)f  furgery. 

lij  In  the  17th  century,  furgery  was  enriched  with  feve- 
ral  fyftems,  and  with  detached  or  miscellaneous  obferva- 
ions.  The  principal  authors  are,  M.  A.  Severinus,  V. 
i-Vidius,  R.  Wifeman,  Le  Clerc,  J.  Scultetus,  J.  Mangetus, 
p*  Magatus,  Spigellius,  F.  Hildanus,  T.  Bartholin,  P.  de 
Marchett. 

Since  the  commencement  of  the  prefent  century,  furgery 
lias  been  enriched  with  many  valuable  and  important  improve¬ 
ments,  of  the  greateft  part  of  which  we  have  availed  ourfelves 
m  the  courfe  of  the  following  treatife.  But  as  it  would  far 
exceed  the  limits  of  a  work  of  this  nature  to  enumerate  the 
lames  and  writings  of  fuch  authors  as  have  lived  within  the 
ibove  period,  and  befides,  as  it  appears  very  unimportant  to 
io  io,  we  fliall  at  once  proceed  to  the  next  part  of  our  fubjeCl. 

Chap.  II.  Of  Wounds. 

Sect.  I.  Of  Simple  Wounds. 

The  firft  thing  to  be  confidered  in  the  infpc&ion  of  a 
jWound  is,  whether  it  is  likely  to  prove  mortal  or  not.  This 
♦knowledge  can  only  be  had  from  anatomy,  by  which  the 
jfurgeon  will  be  able  to  determine  what  parts  are  in¬ 
jured  ;  and,  from  the  offices  which  thefe  parts  are  cal¬ 
culated  to  perform,  whether  the  human  frame  can  fubfift 
under  fuch  injuries.  It  is  not,  however,  eafy  for  the  moft 
, expert  anatomift  always  to  prognoflicate  the  event  with 
certainty  ;  hut  this  rule  he  ought  always  to  lay  down  to 
himfelf,  to  draw  the  moft  favourable  prognofis  the  cafe  will 
bear,  or  even  more  than  the  rules  of  his  art  will  allow. 
This  is  particularly  incumbent  oh  him  in  fea-engagements, 
where  the  fentence  of  death  is  executed  as  foon  as  pronoun- 
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ced,  and  the  miferable  patient  is  thrown  alive  into  the  fea,  Simple 
upon  the  furgeon’s  declaring  his  wound  to  be  mortal.  ( Wound3*  ^ 
There  are,  bendes,  many  inftances  on  record,  where  wounds  "  v 
have  healed,  which  the  moft  fkilful  furgeons  have  deemed 
mortal.  The  following  wounds  may  be  reckoned  mortal.  7 

1 .  Thofe  which  penetrate  the  cavities  of  the  heart,  and  Wounds 

all  thofe  wounds  of  the  vifeera  where  the  large  blood-veffels  ar.e 
are  opened  ;  becaufe  their  fituation  will  not  admit  of  * 

per  applications  to  reftrain  the  flux  of  blood. 

2.  Thofe  which  obftruCl  or  entirely  cut  off  the  paffage 
of  the  nervous  influence  through  the  body.  Such  are 
wounds  of  the  brain,  cerebellum,  medulla  oblongata,  and 
fpinal  marrow ;  though  the  brain  is  i’omttimes  injured, 
and  yet  the  patient  recovers.  Wounds  like  wife  of  the 
fmall  blood-veffels  within  the  brain  are  attended  with  great 
danger,  from  the  effufed  fluids  preffing  upon  the  brain. 

Nor  is  there  lefs  danger  where  the  nerves  which  tend  to  the 
heart  are  wounded,  or  entirely  divided  ;  for,  after  this,  it  is 
impoffible  for  the  heart  to  continue  its  motion. 

3.  All  wounds  which  entirely  deprive  the  animal  of  the 
faculty  of  breathing. 

4.  Thofe  wounds  which  interrupt  the  courfe  of  the  chyle 
to  the  heart  ;  fuch  are  wounds  of  the  receptacle  of  the  chyle* 
thoracic  du&>  and  larger  laCteals,  &c. 

5.  There  are  other  wounds  which  prove  fatal  if  negleCled 

and  left  to  nature  :  fuch  are  wounds  of  the  larger  external 
blood -vdi’els,  which  might  be  remedied  by  ligature.  ^ 

In  examining  wounds,  the  next  confideration  is,  whether  Symptoms 
the  parts  injured  are  fuch  as  may  be  fuppofed  to  induce  dan- of  wound* 
gerous  fymptoms,  either  immediately  or  in  fome  time  during in  different: 
the  courfe  of  the  cure.  In  order  to  proceed  with  anyK!?0  the 
degree  of  certainty,  it  is  neceffary  to  be  well  acquainted 
with  thofe  fymptoms  which  attend  injuries  of  the  different 
parts  of  the  body.  It  the  ikin  only  and  part  of  the  cellular 
fubftance  is  divided,  the  fluff  confequence  is  an  efFufiou  of 
blood  ;  the  lips  of  the  wound  retraCl,  become  tumefied, 
red  and  inflamed,  leaving  a  gap  of  confiderable  widenefs 
according  to  the  length  and  deepnefs  of  the  wound, 
fides,  if  a  very  confiderable  portion  of  ikin  and  cellular  fnb-ouhe  fldu 
fiance  is  divided,  a  flight  fever  feizes  the  patient  ;  the  eflfufionand  ceiiu. 
of  blood  in  the  mean  time  flops,  and  the  wound  is  partly  fill-lar 
ed  up  with  a  cake  of  coagulated  blood.  Below  this  cake, 1  ance* 
the  fmall  veffds  pour  forth  a  clear  liquor,  which  in  a  fhort 
time  is  converted  into  pus  (fee  the  articles  Pus  and  Mu¬ 
cus).  Below  this  pus  granulations  of  new  flefa  ariie,  the 
cake  of  coagulated  blood  loofens,  a  new  fkin  covers  the 
place  where  the  wound  was,  and  the  whole  is  healed  up  ; 
only  there  remains  a  mark,  called  a  cicatrix  or  fear ,  fhowing 
where  the  injury  had  been  received.  Ta 

All  wounds  are  accompanied  with  a  confiderable  degree  Of  the  mu  ft 
of  pain,  efpecially  when  the  inflammation  comes  on,  though  c*es 
the  divifion  reaches  no  farther  than  the  fkin  and  cellular 
{ubffance.  If  the  mufcular  fibres  are  divided,  the  pain  is 
much  greater,  bccaufe  the  found  part  of  the  mufcle  is 
flretched  by  the  contraction  of  the  divided  part  and  the  ac¬ 
tion  of  the  autagonifl  mufcle,  which  it  is  now  lefs  fitted  to 
bear.  The  wound  alfo  gaps  much  more  than  where  the 
cellular  fubftance  only  is  divided,  infomuch  that,  if  left  to 
itfelf,  the  fkin  will  cover  the  mufcular  fibres,  without  any 
intervention  of  cellular  fubftance  ;  and  not  only  a  very  un- 
fightly  cicatrix  remains,  but  the  ufe  of  the  mufcle  is  in  fome 
meafure  loft. — If  the  mufcle  happens  to  be  totally  divided, 
its  parts  retraCl  to  a  very  confiderable  diftance  ;  and  unlefs 
proper  methods  be  taken,  the  ufe  of  it  is  certainly  loft  ever 
afterwards.  JT 

If  by  a  wound  any  confiderable  artery  happens  to  be  di-Of  the  ar* 
vided,  the  blood  flows  out  with  gieat  velocity,  and  byterks. 
flares  ;  the  patient  foon  becomes  faint  with  lofs  of  blood  ; 

M  nor 


Up.  9 

Of  wounds 


\ 


S  U  R  G 


ia 

Or  the  li¬ 
gaments, 
reives,  and 
tender.  5. 


9° 

Simple  nor  does  the  hamerrhagy  flop  until  he  faints  away  altoge- 
W nunds.  tjier>  wijen  the  ends  of  the  divided  veffel  elofe  by  tlicir  na- 
.  .  '  tural  contra tlility  ;  and  if  as  much  vis  vita  Hill  remains  as 

is  fufficient  to  renew  the  operations  of  life,  he  recovers  alter 
fome  time,  and  the  wound  heals  up  as  ufual.  The  part  ot 
the  artery  which  is  below  the  wound  in  the  mean  time  be¬ 
comes  ufelefs,  and  its  tides  collapfe,  fo  that  all  the  in¬ 
ferior  part  of  the  limb  would  be  deprived  of  blood,  were 
it  not  that  the  fmall  branches  fent  off  from  the  artery  above 
the  wounded  place  become  enlarged,  and  capable  of  carry¬ 
ing  on  the  circulation.  Nature  alfo,  after  a  wonderful  man¬ 
ner,  often  produces  new  veflels  from  the  fupenor  extremity 
of  the  divided  artery,  by  which  the  circulation  is  carried  on 
as  formerly.  However,  the  confequences  of  fucli  a  prolule 
haemorrhagy  may  be  very'  dangerous  to  the  patient,  by  in¬ 
ducing  extreme  debility,  polypous  concretions  in  the  heart 
and  large  veflels,  or  an  univerfal  dropfy.  1  his  happens 
efpecially  where  die  artery  is  partially  divided  ;  becaule 
then  the  veffel  cannot  contraa  in  fuch  a  manner  as  to  dole 
the  orifice  :  however,  if  the  wound  is  but  fmall,  the  blood 
gets  into  the  cellular  fubftance,  fwelling  up  the  member  to 
an  extreme  degree,  forming  what  is  called  a  chjfufed  ar.eunjm. 
Thus  the  hremorrhagy  foon  Hops  externally,  but  great  mil- 
chief  is  apt  to  flow  from  the  confinement  of  the  extravafa- 
ted  blood,  which  is  found  to  have  the  power  ol  diflolving 
not  only  the  flefhy  parts,  but  alfo  the  bones  themfelves  ;  and 
thus  not  only  the  ufe  of  the  limb  is  entirely  loft,  but  the 
patient  is  brought  into  great  danger  of  Ins  life,  if  proper 
affiftance  be  not  obtained  in  a  fhort  tune. 

Wounds  of  the  ligaments,  nerves,  and  tendons,  are  liKe- 
,  wife  attended  with  bad  confequences.  When  a  nerve  a  en- 
1  tirely  divided,  the  pain  is  but  trifling,  though  the  confe- 
quenccs  are  often  dangerous.  If  the  nerve  is  large,  all  the 
parts  to  which  it  is  diftributed  below  the  wound  immediately 
lofe  the  power  of  motion  and  fenfation  •,  nor  is  it  uncom¬ 
mon,  in  fuch  cafes,  for  them  to  be  feized  with  a  gangrene. 
This,  however,  takes  place  only  when  all  or  the  greateft 
part  of  the  nerves  belonging  to  a  particular  part  afe  divided. 
If  the  fpinal  marrow,  for  inftance,  be  divided  near  the  head 
the  parts  below  foon  lofe  their  aftion  irrecoverably  i  or  if 
the  bundle  of  nerves  palling  out  of  the  axilla  be  d,vlded  ?* 
tied,  fenfation  in  the  greateft  part  of  the  armbelotf  will 
probably  be  loft.  But  though  a  nerve  Ihould  be  divided,  and 
a  temporary  pally  be  produced,  it  may  again  reunite,  and 
perform  its  former  funftions.  If  a  nerve  be  woun  .ed  only, 
in  Head  of  being  divided,  the  v/orft  fymptoms  ftequently 

Of  tho-^Wounds  which  penetrate  the  cavities  of  the  thorax  are 
rax. and  tl.e a] ways  exceedingly  dangerous,  becaufe  there  is  fcaree  a  pof- 
■vifee.  a  fixity  0f  all  the  vifeera  efcaping  unhurt.  A  wound  is 
known  to  have  penetrated  the  cavity  ol  the  thorax  pr.no 
pallv  by  the  difeharge  of  air  from  it  at  each  infpiration  of 
flie  patient,  by  an  extreme  difficulty  of  breathing,  coughing 
vp'blocd,  St c.  Such  wounds,  however,  are  not  always  moi- 
tal  ;  the  lungs  have  frequently  been  wounded,  and  yet  t  .c 
client  has  recovered. -Wounds  of  the  diaphragm  are  al- 
rr.oft  always  mortal,  either  by  inducing  fatal  conyuUions 
immediately,  or  by  the  afeent  of  the  ftomach,  which  the 
preffure  of  the  abdominal  mufcles  forces  up  through  *e 
wound  into  the  cavity  of  the  thorax  ;  of  this  Van  Sw.eten 
gives  feveial  inftances.-Even  though  the  wound  does  not 
penetrate  into  the  cavity  of  the  thorax,  the  very  worft  fymp¬ 
toms  may  follow.  For  if  the  wound  defeends  deep  y  among 
the  mufcles,  and  its  orifice  lies  higher,  the  exuavafated  hu¬ 
mours  will  be  therein  colleaed,  ftagnate,  and  ^corrupt,  m  fuch 
a  manner  as  to  form  various  finufes ;  and  after  having_  ero¬ 
ded  the  pleura,  it  may  at  length  pafs  into  the  cavity  of  the 
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will  be  continually  augmenting  from  the  difeharge  of  the  fi.  si  1 
liuous  ulcer,  and  the  lungs  will  at  laft  fuffer  by  the  fit, rounding 
-  Tk  nf  wounds  in  the  thorax,  tile  ribs  or 


which  it 
souuins. 


Cieu  me  picui  a,  It  in i  .  . 

thorax.  The  matter  having  once  found  a  vent  mto  this  cavitj 


matter.  If,  in  cafes  of  wounds  in  the  thorax,  the  ribs  or 
fternum  happen  to  become  carious,  the  cure  will  be  extreme. 
ly  tedious  and  difficult.  Galen  relates  the  cafe  of  a  lad  who 
received  a  blow  upon  his  fternum  m  the  field  of  exerefte : 
it  was  firft  negleded,  and  afterwards  badly  healed  ;  but, 
four  months  afterwards,  matter  appeared  in  the  part  winch 
had  received  the  blow.  A  phyfieian  made  an  incifion  into 
the  part,  and  it  was  foon  alter  cicatrized  :  but  in  a  fhort 
time  a  new  colleftion  of  matter  made  its  appearance,  and 
upon  a  fecon.d  incifion  the  wound  refufed  to  heal.  Galen 
found  the  fternum  carious  ;  and  having  cut  oft  the  cifeafed 
part,  the  pericardium  itfelf  was  obferved  to  be  corroded,  fo 
that  the  heart  could  be  feen  quite  naked  ;  not  with  handing 
which,  the  wound  was  cured  in  no  very  long  time. 

There  is  fometimes  difficulty  in  determining  whether  the 
wound  hajs  really  penetrated  into  the  thorax  or  the  abdo. 
men  •  for  the  former  defeends  much  farther  towards  the 
fides’than  at  the  middle.  But  as  the  lungs  are  almoft  ah 
ways  wounded  when  the  cavity  of  the  thorax  is  penetrated, 
the  fymptoms  arifing  from  thence  can  fcarcely  be  miftaken. 

_ Another  fymptom  which  frequently,  though  not  always, 

attends  wounds  of  the  thorax,  is  an  emphyfema.  This  is 
occafioned  by  the  air  efcaping  from  the  wounded  lungs,  and 
infinuating  itfelf  into  the  cellular  fubftance;  which  being 
pervious  to  it  over  the  whole  body,  the  tumour  pafles  from 
one  part  to  another,  till  at  laft  every  part  is  inflated  to  a  fur- 
prifmg  degree.  An  inftance  is  given  m  the  Memoirs  ot 
the  Royal  Academy,  of  a  tumour  of  this  kind,  which  on  the 
thorax  was  eleven  inches  thick,  on  the  abdomen  nine,  on  the 
neck  fix,  and  on  the  reft  of  the  body  four  ;  the  eyes  were  in 
a  great  meafure  thruft  out  of  their  orbits  by  the  inflation  ot 
the  cellular  fubftance  ;  and  the  patient  died  the  fifth  day. 
q  his  was  occafioned  by  a  ftab  with  a  fword. 

Wounds  of  the  abdomen  are  not  lefs  dangerous  than 
thofeof  the  thorax,  on  account  of  the  importance  of  then 
vifeera  which  are  lodged  there.  When  the  wound  does  not® 
penetrate  the  cavity,  there  is  fome  danger  of  an  hernia  be*  j 
ing  formed  by  the  protrufion  of  the  peritoneum  through 
the  weakened  integuments,  and  the  danger  is  greater  the 
larger  the  wound  is.  Thofe  wounds  which  run  obliquely 
betwixt  the  interlaces  of  the  mufcles  often  produce  famous  I 
ulcers  of  a  bad  kind.  For  as  there  is  always  a  large  quantity  > 
of  fat  interpofed  everywhere  bstwixt  the  mufcles  of  the  ab-  | 
domen,  if  a  wound  happens  to  run  between  them,  the  ex- 
travafated  humours,  or  matter  there  colleaed,  not  meeting  | 
with  free  egrefs  through  the  mouth  of  the  wound,  often 
makes  its  way  in  a  furprifing  manner  through  the  cellular 
fubftance,  and  forms  deep  iinucrfities  between  the  mulcles; 
in  which  cafe  the  cure  is  always  difficult,  and  fometimes 

mipoffible.  e  penetratcs  tlie  cavfty  of  the  abdomen, 

fome  of  the  vifeera  will  certainly  be  protruded  through  it; 
or  if  the  wound  is  but  fmall,  and  clofed  up  with  fat  fo  that 
none  of  the  inteftines  can  be  protruded,  wc  may  know  that 
the  cavity  of  the  abdomen  is  pierced,  and  probably  fome  ot 
the  vifeera  wounded,  by  the  acute  pain  and  fever,  palenelJ, 
anxiety,  failings,  hickcough,  cold  fweats,  and  weakened 
pulfe,  all  of  which  accompany  injuries  of  the  internal  parts. 
The  raifehiefs  which  attend  wounds  of  this  kind  proceed  not 
only  from  the  injury  done  to  the  vifeera  themfelves,  but 
from  the  extravafation  of  blood  and  the  difeharge  ot  the 
contents  of  the  inteftines  into  the  cavity  of  the  abdomen, 
which,  being  of  a  very  putrefeent  nature,  foon  bring  on  W 
molt  violent  diforders.  Hence  wounds  of  the  abdomin 
vifeera  are  very  often  mortal.  This,  however,  is  not  alvvav 
the  cafe,  for  the  fmall  inteftines  have,  been  totally  divided 
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mcl  yet  the  patient  has  recovered.  Wounds  both  of  the 
mall  and  large  inteftines  have  healed  fpontaneoufly,  even 
v]ien  they  were  of  fuch  magnitude  that  the  contents  of  the 
nteftine  was  freely  difeharged  through  the  wound  in  it, 
ind  after  part  of  the  intefline  itfelf  has  been  protruded 
hrough  the  wound  of  the  integuments. 

When  the  mefentery  is  injured,  the  danger  is  extreme, 
>n  account  of  the  numerous  vefTels  and  nerves  fituated  there. 
Wounds  of  the  liver,  fpleen,  and  pancreas,  are  alfo  exceed¬ 
ingly  dangerous,  although  there  are  fome  inttances  of  the 
fpleen  being  cut  out  of  living  animals  without  any  confider- 
able  injury. 

From  the  preceding  account  of  the  fymptoms  attending 
wounds  in  the  different  parts  of  the  body,  the  furgeon  may 
be  enabled  to  judge  in  fome  meafure  of"  the  event ;  though 
it  muft  always  be  remembered,  that  wounds,  even  thofe 
which  feemed  to  be  of  the  flighted;  nature,  have,  contrary 
to  all  expectation,  proved  mortal,  chiefly  by  inducing  con- 
vulfions,  or  a  locked  jaw  ;  fo  that  no  certain  prognoftic  can 
he  drawn  on  fight  of  recent  wounds.  We  (hall  now,  how¬ 
ever,  proceed  to  confider  their  treatment. 

For  the  cure  of  wounds,  it  has  been  already  obferved, 
that  the  ancients  imagined  balfams,  the  juice  of  herbs,  &c. 
to  be  a  kind  of  fpecifics.  In  after-ages,  and  in  countries 
where  balfams  are  not  eafily  to  be  procured,  falves  have  been 
fubftitnted  in  their  place  ;  and  even  at  this  day  there  are  ma¬ 
ny  yvho  reckon  a  falve  or  ointment  eflentially  neceflary  for 
healing  the  flighted  cut.  It  is  certain,  however,  that  the 
cure  of  wounds  cannot  be  efFe&ed,  nay,  not  even  forwarded 
in  the  leaft,  by  ointments,  unlefs  in  particular  cafes  or  by 
accident.  That  power  which  the  human  frame  has  of  re¬ 
pairing  the  injuries  done  to  itfelf,  which  by  phyficians  is 
culled  vis  medic  atrix  naturae  9  is  the  foie  agent  in  curing  ex¬ 
ternal  injuries ;  and  without  this  the  mod  celebrated  balfams 
would  prove  ineffectual.  When  a  wound  has  been,  made 
with  a  fharp  indrument,  and  is  not  extenlive,  if  it  be  imme¬ 
diately  cleaned,  and  all  the  extravafated  blood  fucked  (a) 
out,  it  will  almod  always  heal  by  the  fird  intention  in  a  very 
fhort  time.  Indeed  the  cures  performed  by  this  Ample  pro- 
oefs  are  fo  furpriflng,  that  they  would  be  incredible  were  we 
not  affured  of  their  reality  by  eye-witueffes.  When  this  pro- 
cefs  is  either  negleCted  or  proves  unfuccefsful,  there  are  three 
ftages  to  be  obferved  in  the  cure  of  a  wound:  the  Ard,  called 
digejlion9  takes  place  when  the  ends  of  the  wounded  v£ffels  con¬ 
tract  themfelves,  and  pour  out  the  liquor  which  is  converted 
into  pus.  As  foon  as  this  appears,  the  fecond  dage,  in  which 
the  fleih  begins  t o  grow  up9  takes  place  ;  and  as  this  pro¬ 
ceeds,  the  edges  of  the  wound  acquire  a  fine  bluifli  or  pearl 
colour,  which  is  that  of  the  new  Ikin  beginning  to  cover  the 
wound  as  far  as  the  fleih  has  Ailed  it  up.  This  procefs  con¬ 
tinues,  and  the  ikin  advances  from  all  Ades  towards  the 
centre,  which  is  called  the  cicatrizing  of  the  wound.  For 
the  promoting  of  each  of  thefe  proceffes,  feveral  ointments 
were  fomn  ly  much  in  vogue.  But  it  is  now  found,  that 
no  ointment  whatever  is  capable  of  promoting  them  ;  and 
that  it  is  only  neceflary  to  keep  the  wound  clean,  and  to 
prevent  the  air  from  having  accefs  to  it.  This,  indeed,  na¬ 
ture  takes  care  to  do,  by  covering  the  wound  with  a  cake 
of  coagulated  blood  ;  but  if  a  wound  of  any  conAderable 
magnitude  fliould  be  left  entirely  to  nature,  the  pus  would 
form  below  the  crud  of  coagulated  blood  in  fuch  quantity, 
that  it  would  mod  probably  corrupt,  and  the  wound  dege¬ 
nerate  into  a  corroding  nicer.  It  is  neceflary,  therefore,  to 
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cleanfe  the  wound  frequently  :  and  for  this  purpofc  it  will 
be  proper  to  apply  a  little  ointment  fpread  on  foft  feraped  L[nr_°;~  J,  j_f 
lint.  For  the  flrft  drefling,  dry  lint  is  ufually  applied,  and 
ought  to  be  allowed  to  remain  for  two  or  three  days,  till  the 
pus  is  perfe&ly  formed ;  after  which  the  ointment  may  be 
applied  as  jud  now  dire&ed  ;  and,  in  a  healthy  body,  the 
wound  will  heal  without  further  trouble.  As  to  the  oint¬ 
ment  employed,  it  is  almod  indifferent  what  it  be,  provided 
it  has  no  acrid  or  ftimulating  ingredient  in  its  compofition. 

But  though,  in  general,  wounds  thus  eaflly  admit  of  a 
cure,  there  are  feveral  circumdances  which  require  a  diffe¬ 
rent  treatment,  even  in  Ample  diviflons  of  the  flefhy  parts, 
when  neither  the  membranous  nor  tendinous  parts  are  in¬ 
jured.  Thefe  are,  t.  Where  the  wound  is  large,  and  gapes 
very  much,  fo  that,  if  allowed  to  heal  in  the  natural  way, 
the  patient  might  be  greatly  disfigured  by  the  fear.  It 
is  proper  to  bring  the  lips  of  the  wound  near  to  each 
other/  and  to  join  them  either  by  adhefive  plader  or  by 
future,  as  the  wound  is  more  fuperficial,  or  lies  deeper. 

2.  When  foreign  bodies  are  lodged  in  the  wound,  as  when 
a  cut  is  given  by  glafs,  &c.  it  is  neceflary  by  all  means  to 
extract  them,  before  the  wound  is  dreffed  ;  for  it  will  never 
heal  until  they  are  dilcharged.  When  thefe  bodies  are  fitu¬ 
ated  in  fuch  a  manner  as  not  to  be  capable  of  being  ex- 
traded  without  lacerating  the  adjacent  parts,  which  would 
occafion  violent  pain  and  other  bad  fymptoms,  it  is  ncceffa- 
ry  to  enlarge  the  wound,  fo  that  thefe  offending  bodies  may 
be  eafily  removed.  This  treatment,  however,  is  chiefly  ne- 
ceffary  in  gun  flic t  wounds,  of  which  we  (hall  treat  in  the 
next  fedion.  3.  When  the  wound  is  made  in  fuch  a  man¬ 
ner  that  it  runs  for  fome  length  below  the  fkin,  and  the  bot¬ 
tom  &  much  lower  than  the  orifice,  the  matter  colleded 
from  all  parts  of  the  wound  will  be  lodged  in  the  bottom 
of  it,  where,  corrupting  by  the  heat,  it  will  degenerate  into 
a  fifiulous  ulcer.  To  prevent  this,  we  muft  ufe  comprefles, 
applied  fo  that  the  bottom  of  the  wound  may  fuffer  a  more 
conAderable  preffure  than  the  upper  part  of  it.  Thus  the 
matter  formed  at  the  bottom  will  be  gradually  forced  up¬ 
wards,  and  that  formed  at  the  upper  part  will  be  incapable 
of  defeending  by  its  weight ;  the  divided  parts,  in  the  mean 
time,  eafily  uniting  when  brought  clofe  together.  Indeed, 
the  power  which  nature  has  of  uniting  different  parts  o£ 
the  human  body  is  very  furpriflng  ;  for,  according  to  au¬ 
thors  of  credit,  even  if  a  piece  of  flefh  be  totally  cut  out, 
and  applied  in  a  Aiort  time  afterwards  to  the  place  from 
whence  it  was- cut,  the  two  will  unite.  That  a  part  cut 
out  of  a  living  body  does  not  entirely  lofe  its  vital  power  tor 
fome  time,  is  evident  from  the  modem  praSice  of  tranf- 
planting  teeth  ;  and  from  an  experiment  of  Mr  Hunter’s  at 
London,  he  put  the  tefticle  of  a  cock  into  the  belly  of  a 
living  hen,  which  adhered  to  the  liver,  and  became  con- 
ne&ed  to  it  by  means  of  blood- veffels  *.  We  have  there-*  See 
fore  the  greatefl  reafon  to  hope,  that  the  divided  parts  of  Blood, 
the  human  body,  when 1  elofely  applied  to  each  other,  willn°J9* 
cohere  without  leaving  any  Anus  or  cavity  between  them. 
However,  if  this  method  fhould  fail,  and  matter  ft  ill  be' col¬ 
lected  in  the  depending  part  of  the  wound,  it  will  be  necef- 
fary  to  make  an  opening  in  that  part  in  order  to  let  it  out  ; 
after  which  the  wound  may  be  cured  in  the  common  way. 

4.  During  the  cotirfe  of  the  cure,  it  fometimes  happens 
that  the  wound,  initead  of  filling  up  with  flefliy  granula¬ 
tions  of  a  florid  colour,  fhoots  up  into  a  glaffy-like  fubftance 
which  rifes  above  the  level  of  the  furrounding  fkin,  while, 

M2  at 


(a)  See  an  account  of  the  method  of  fucking  wounds  in  Mr  John  Bell’s  Difcourfes  on  Wounds ,  Part  1.  Difcourfe  v; 
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at  tlie  fame  time,  inftcad  of  laudable  pus,  a  thin  ill-coloured 
and  fetid  ichor  is  difeharged.  In  this  cafe  the  lips  of  the 
wound  lole  their  beautiful  pearl  colour,  and  become  callous 
and  white,  nor  does  the  cicatrizing  of  the  wound  at  all  ad¬ 
vance.  When  this  happens  in  a  healthy  patient,  it  general¬ 
ly  proceeds  from  fome  improper  management,  efpecialiy  the 
making  ufe  of  too  many  emollient  and  relaxing  medicines, 
an  immoderate  ufe  of  balfams  and  ointments.  Frequently 
nothing  more  is  requifite  for  taking  down  this  fungus 
than  drefling  with  dry  lint ;  at  other  times  deflccative  pow¬ 
ders,  fueh  as  calamine,  tutty,  calcined  alum,  Sc c.  will  be  ne- 
ceffary  ;  and  fometimes  red  precipitate  mercury  mull  be 
ufed.  This  laft,  however,  is  apt  to  give  great  pain,  if 
fprinkled  in  its  dry  flate  upon  the  wound ;  it  is  therefore 
moll  proper  to  grind  it  with  fome  yellow  bahlicon  ointment, 
which  makes  a  much  more  gentle,  though  at  the  fame  time 
an  efficacious  efcharotic.  Touching  the  overgrown  parts 
with  blue  vitriol  is  alfo  found  very  effectual. 

Hitherto  we  have  confidered  the  wounded  patient  as 
©therwife  in  a  Rate  of  perfeCt  health  ;  but  it  muft  be  obfer- 
ved,  that  a  large  wound  is  capable  of  diiordering  the  fyftem 
to  a  great  degree,  and  inducing  dangerous  difeafes  which 
did  not  before  exiR. — If  the  patient  is  Rrong  and  vigorous, 
and  the  pain  and  inflammation  of  the  wound  great,  a  confi- 
derable  degree  of  fever  may  arife,  which  it  will  be  neceffary 
to  check  by  bleeding,  low  diet,  and  other  parts  of  the  anti- 
phlogiRic  regimen,  at  the  fame  that  the  inflamed  lips  of  the 
wound  and  parts  adjacent  arc  to  be  treated  with  emollient 
fomentations  or  cataplafms  till  the  pain  arid  f welling  abate. 
On  the  other  hand,  it  may  happen,  when  the  patient  is  of  a 
weak  and  lax  habit,  that  the  vis  vitae  may  not  be  lufficient 
to  excite  fuch  an  inflammation  in  the  wound  as  is  abfolntcly 
neceffary  for  its  cure.  In  this  cafe,  the  edges  of  the  wound 
look  pale  and  foft ;  the  wound  itfelf  ichorous  and  bloody, 
without  any  figns  of  Refhy  granulations ;  or  if  any  new  flefh 
fhoots  up,  it  is  of  the  fungous  glaffy  kind  above-mentioned. 
To  fuch  wounds  all  external  applications  are  vain  ;  it  is  nc- 
ceffary  to  Rrengthen  the  patient  by  proper  internal  reme¬ 
dies,  among  which  the  bark  has  a  principal  place,  until  the 
wound  begins  to  alter  its  appearance.  In  fuch  perfons,  too, 
there  is  fome  danger  of  a  he&ic  fever  by  the  abforption  of 
matter  into  the  body  when  the  wound  is  large  ;  and  this 
will  take  place  during  the  coiufe  of  the  cure,  even  when  the 
appearances  have  been  at  firft  as  favourable  as  could  be 
wiflied.  This  happens  generally  when  the  wound  is  large, 
and  a  great  quantity  of  matter  formed  :  for  by  this  diU 
charge  the  patient  is  weakened  ;  fo  that  the  pus  is  no  fooner 
formed,  than  it  is  by  the  abforbent  veffels  re-conveyed  into 
the  body,  snd  feverifh  heats  immediately  affedl  the  patient. 
For  this  the  beR  remedy  is  to  exhibit  the  bark  copioufly, 
at  the  fame  time  fupporting  the  patient  by  proper  cordials 
and  nourishing  diet.  Indeed,  in  general,  it  will  be  found, 
that,  in  the  cafe  of  wounds  of  any  confiderable  magnitude, 
a  more  full  and  nourifhing  regimen  is  required  than  the  pa¬ 
tient,  even  in  health,  has  been  accuflomed  to  ;  for  the  dif- 
charge  of  pus  alone,  where  the  quantity  is  confiderable, 
proves  very  debilitating,  if  the  patient  is  not  Rrengthened  by 
proper  diet.  And  it  is  conftantly  found,  that  the  cure  of 
fuch  fores  goes  on  much  more  eaflly  when  the  patient  is 
kept  in  his  ufual  habit  of  body,  than  when  his  fyftem  is 
much  emaciated  by  a  very  low  allowance  ;  and,  for  the  iame 
reafon,  purgatives,  and  whatever  elfe  tends  to  weaken  the 
ccnftitution,  are  improper  in  the  cure  of  wounds. 

Hsemorrhagies  very  frequently  happen  in  wounds,  either 
from  a  diviRon  of  one  large  artery,  or  of  a  number  of  imall 
ones.  In  this  cate,  the  firft  ftep  to  be  taken  by  the  furgeon 
is  to  effett  a  temporary  Roppage  of  the  blood  by  means  of 
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comprefilon.  He  is  then  to  tie  up  all  the  veffels  in  the  l 
manner  to  be  afterwards  deferibed.  \\\ 

When  the  principal  arteries  of  a  woun.d  have  been  tied,'-* 
and  a  little  blood  continues  to  be  difeharged,  but  appears 
to  come  from  fundry  fmall  veffels  only,  an  experienced  fur. 
geon  is  induced  to  think,  that  the  neceffary  compreffion 
of  the  bandages  will  in  all  probability  effe&  a  total  flop, 
page  of  the  haemorrhagy.  in  a  general  oozing  of  a  fmall 
quantity  of  blood  from  the  whole  furface  of  a  fore,  and 
when  no  particular  veffel  can  be  dillingmfhed,  there  is  a 
neceffity  for  truRing  to  this  remedy  ;  but  whenever  an 
artery  can  be  difeovered,  of  whatever  fi/.e  it  may  be,  it 
ought  unqueRionably  to  be  fecured  by  a  ligature.  But 
it  frequently  happens,  that  confiderable  quantities  of  blood 
are  difeharged,  not  from  any  particular  veffel,  but  from 
all  t lie  fmall  arteries  over  the  furface  of  the  fore.  In 
wounds  of  great  extent,  particularly  after  the  extirpation  of 
cancerous  breaks,  and  in  other  operations  where  extenfive 
fores  are  left,  this  fpecies  of  haemorrhagy  often  proves  very 
troublefome  by  being  exceedingly  difficult  to  fupprefs. 

Bleedings  of  this  kind  feem  evidently  to  proceed  from 
two  very  different  and  oppofite  caufes.  F\rjt%  Either  from 
too  great  a  quantity  of  blood  contained  in  the  veffels,  or 
from  an  over  degree  of  tone  in  the  veffels  themfelves ;  or, 
perhaps,  from  a  combination  of  both  thefe  caufes.  But, 
Jecondly ,  Such  evacuations  undoubtedly  happen  moR  fre- 
quently  in  fuch  conRitutions  as  are  very  relaxed  and  de- 
bilitated  ;  either  from  a  particular  Rate  of  the  blood,  or  from 
a  want  of  tone  in  the  containing  veffels,  or,  in  fome  inRances, 
from  a  concurrence  of  both. 

In  conRitutions  perfe&ly  healthy,  on  the  occurrence  of 
wounds  even  of  the  moR  extenfive  nature,  as  foon  as  the 
larger  arteries  are  fecured,  all  the  fmall  veffels  which  have 
been  divided  are  diminifhed,  not  only  in  their  diameters, 
but  alfo  in  their  length  ;  in  confequence  of  which,  they  re¬ 
cede  confiderably  within  the  furface  of  the  furrounding  parts. 
This  caufe  of  itfelf  would  probably,  in  the  greateft  number 
of  inRances,  prove  fufficient  for  reitraining  all  lofs  of  blood 
from  the  fmaller  arteries.  Another  very  powerful  agent  how¬ 
ever  is  provided  by  nature  for  producing  the  fame  effeCh 
From  the  extremities  of  the  divided  veffels  which  at  firft  dif* 
charged  red  blood  only,  there  now,  in  their  contra&ed  Rate, 
oozes  out  a  more  thin,  though  vifeid  fluid,  containing  a  great 
proportion  of  the  coagulable  parts  of  the  blood ;  and  this 
being  equally  diftributed  over  the  furface  of  the  wound,  by 
its  balfamic  agglutinating  powers  has  a  very  confiderable  in¬ 
fluence  in  reflraining  all  fuch  hsemorrhagies. 

When  a  tedious  oozing  occurs  in  a  patient  young  and  vi¬ 
gorous,  and  where  the  tone  of  the  mufcular  fibres  is  evident¬ 
ly  great,  the  mofl  effectual  means  of  putting  a  Rop  to  the 
difeharge  is  to  relax  the  vafcular  fyftem,  either  by  opening 
a  vein  in  fome  other  part,  or,  what  gives  Rill  more  immedi¬ 
ate  relief,  by  untying  the  ligature  on  one  of  the  principal  ar¬ 
teries  of  the  part,  fo  as  to  allow  it  to  bleed  freely :  thole  vio¬ 
lent  fpafmodic  twitchings  too,  fo  frequent  after  operations 
on  any  of  the  extremities,  when  they  do  not  depend  on  a 
nerve  being  included  in  the  ligature  with  the  artery,  are  in 
this  manner  more  effectually  relieved  than  by  any  oilier 
means. 

By  the  fame  means  the  patient,  from  being  in  a  febrile 
heat  and  much  confuted,  foon  becomes  very  tranquil :  the 
violent  pulfation  of  the  heart  and  larger  arteries  abates,  and 
the  blood  not  being  propelled  with  fuch  impetuolity  into  the 
fmaller  veffels  of  the  part,  they  are  thereby  left  at  more  li- 
berty  to  retraCt.  In  the  mean  time  the  patient  ought  to  be 
kept  exceedingly  cool  \  wine  and  other  cordials  fhould  be  ri¬ 
gidly  avoided  \  cold  water,  acidulated  either  with  the  mine- 
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ral  or  vegetable  acids,  ought  to  be  the  only  drink  ;  motion 
of  every  kind,  particularly  of  the  part  affe&ed,  ffionld  be 
guarded  againft ;  and  the  wound  being  gently  covered  with 
foft  charpie,  ought  to  be  tied  up  with  a  bandage  fo  applied 
as  to  produce  a  moderate  degree  of  preffure  on  the  extremi¬ 
ties  of  the  divided  parts. 

As  foon  as  a  fufficient  quantity  of  blood  has  been  dif- 
charged,  the  wound  being  dreffed,  and  the  patient  laid  to 
reit,  a  dofe  of  opium  proportioned  to  the  violence  of  the 
fymptoms  ought  to  be  immediately  exhibited..  It  ought 
to  be  remarked,  however,  that  in  all  fuch  circumftaaccs, 
much  larger  dofes  of  the  remedy  are  neccfTary  than  in  or¬ 
dinary  cafes  requiring  the  ufe  of  opiates.  Small  dofes,  in- 
ftead  of  anfwenng  any  good  purpofe,  feem  frequently  rather 
to  aggravate  the  various  fymptom?  ;  fo  that  whenever  they 
are  here  had  recourfe  to,  they  ought  always  to  be  given  in 
quantities  Sufficient  lor  the  intended  effect. 

But  lnemorrhagies  of  this  nature  happen  much  more  fre¬ 
quently  in  relaxed  enfeebled  habits,  where  the  folids  have 
loll  part  of  their  natural  firmnefs,  and  the  fluids  have  ac¬ 
quired  a  morbid  tenuity.  In  this  cafe  a  moderate  ufe  of 
generous  wine  ought  to  be  immediately  preferibed  *,  for 
nothing  tends  fo  much,  in  fuch  circumftances,  to  reftrain 
haemorrhagies,  as  a  well  direded  ufe  of  proper  cordials. 
By  tending  to  invigorate  and  brace  the  folids,  they  enable 
the  arterial  fyftem  to  give  a  due  rcfiftance  to  the  contained 
fluids  ;  and  have  alfo  a  confiderable  influence  in  reftoring 
to  the  fluids  that  vifcidlty  of  texture,  of  which  in  all  fuch 
inftances  we  fuppofe  them  to  be  deprived. 

A  nourilhing  diet  alfo  becomes  proper ;  the  patient 
ought  to  be  kept  cool  ;  and  the  mineral  acids,  from  their 
known  utility  in  every  fpecies  of  haemorrhagy,  ought  alfo  to 
be  preferibed.  Reft  of  body  is  here  alfo  proper  ;  and  opi¬ 
ates,  when  indicated  either  by  pain  or  fpafmodic  affe&ions 
of  the  mufcles,  ought  never  to  be  omitted. 

Together  with  thefe  remedies  adapted  to  the  general 
fyftem,  particular  dreffings,  appropriated  to  the  ftate  of  the 
parts  to  which  they  are  to  be  applied,  have  been  found  very 
beneficial.  In  healthy  conftitutions,  foon  after  the  dif- 
charge  of  blood  is  over,  the  parts  are  covered  with  a  vif- 
cid  coagulable  elfulion  from  the  mouths  of  the  now  retrac¬ 
ted  arteries ;  but  in  conftitutions  of  an  oppofite  nature, 
where  the  folids  are  much  relaxed,  the  blood  in  general  is 
found  in  fuch  an  attenuated  ftate  as  to  afford  no  fccretion 
of  this  nature. 

To  fupply  as  much  as  poflible  the  deficiency  of  this  na¬ 
tural  balfam,  different  artificial  applications  have  been  invent¬ 
ed.  Duffing  the  part  with  ftarcli  or  wheat-flour  has  fome- 
times  been  found  of  ufe,  and  gum  arabic  in  fine  powder 
lias  been  known  to  anfwer  when  thefe  failed. 

Applications  of  this  kind,  indeed,  have  been  ufed  with 
fuccefs  in  all  fuch  haemorrhagies,  with  whatever  habit  of 
body  they  happen  to  be  connected  ;  but  they  have  always 
proved  more  particularly  ferviceablc  in  relaxed  conftitutions, 
attended  with  an  attenuated  ftate  of  the  blood  and  an  en¬ 
feebled  mufcular  fyftem.  Alcohol,  or  any  other  ardent  fpi- 
rits,  impregnated  with  as  great  a  quantity  as  they  can  clif- 
folve  of  mirrli,  or  any  other  of  the  heating  vitcid  gums,  may 
be  here  ufed  with  freedom,  though  in  conftitutions  of  an 
oppofite  nature  they  ought  never  to  be  employed.  The 
baHamum  traumaticum  of  the  fhops,  a  remedy  of  this- na¬ 
ture,  has  long  been  famous  for  its  influence  in  fuch  cafes : 
but  that  indifcriminate  ufe  of  this  and  limilar  applications 
which  has  long  prevailed  with  fome  practitioners,  has  un¬ 
doubtedly  done  much  harm  ;  for  as  they  are  all  pofleffed  of 
very  ftimulating  powers,  they  of  courfe  tend  to  aggravate 
every  fymptom  in  wounds  connc&ed  with  a  tenfe  ftate  of 
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fibres,  when  much  pain,  and  efpecially  when  fpafmodic  muf-  Simple 
cular  affeClions  prevail.  ,  Wot*ndg»  t 

By  a  due  perfeverance  in  one  or  other  of  the  plans  here  'r"" 
pointed  out,  it  will  feldom  happen  that  haemorrhagies  of 
this  nature  are  not  at  laft  put  a  flop  to  :  but  when  the  con¬ 
trary  does  occur,  when,  notwith Handing  the  ufe  of  the  "re¬ 
medies  recommended,  a  difeharge  of  blood  ftill  continues ;  to¬ 
gether  with  the  means  already  advifed,  an  equal  mode¬ 
rate  preffure  ought  to  be  applied  over  the  whole  furface  of 
the  fore,  to  be  continued  as  long  as  the  neceffity  of  the  cafe 
feems  to  indicate. 

In  finifhlug  the  dreffings  of  fuch  wounds,  after  the  char- 
pie  and  compreffies  have  been  applied,  a  bandage  properly 
adapted  to  the  part  ought  to  conclude  the  whole,  and  in 
fuch  a  manner  as  to  produce  as  equal  a  degree  of  preffure 
over  the  furface  of  the  fore  as  poflible.  But  it  now  and 
then  happens  that  no  bandage  whatever  can  be  fo  applied 
as  to  produce  the  defired  effeCl ;  and  in  fuch  cafes  the  hand> 
of  an  affiftant  is  the  only  refource  ;  which  being  firmly  ap¬ 
plied  over  the  dreffings,  fo  as  to  produce  a  very  equal  degree 
of  preffure,  will  commonly  fucceed  when  no  other  remedy  is 
found  to  have  much  influence.  lg 

Wounds  of  the  nerves,  tendons,  and  ligaments,  are  at-sympcom* 
tended  with  much  more  violent  fymptoms  than  thofe  where  which 
even  confiderable  arteries  are  divided,  and  frequently  re-f »metimes:' 
fift  every  method  of  cure  propofed  by  the  moft  fkilful  prac-j^^^ 
titioners.  In  the  Ample  procefs  of  blood-letting,  it  fre-ting, 
quently  happens  that  the  tendinous  cxpanfion  called  the 
aponeurojis  of  the  biceps  mufcle  is  wounded,  or  even  the 
tendon  of  that  mufcle  itfelf  is  punctured,  by  the  point  of  the 
lancet ;  or  fometimes  a  nerve  which  happens  to  lie  in  the 
neighbourhood  is  partially  divided.  Any  one  of  thefe 
wounds,  though  they  are  the  fmalleft  we  can  well  fuppofe 
to  be  given,  are  frequently  very  dangerous  and  difficult  of 
cure.  It  fometimes  immediately  happens  on  the  introduc¬ 
tion  of  the  lancet,  that  the  patient  complains  of  a  moft  ex- 
quifite  degree  of  pain  ;  and  when  this  occurs,  we  may  reft 
affured  that  either  a  nerve  or  tendon  has  been  wounded* 

On  fome  occafions,  by  proper  management,  fuch  as  evacu¬ 
ating  a  confiderable  quantity  of  blood  at  the  orifice  n£wly 
made,  by  keeping  the  part  at  perfcdl  reft,  and  preferving 
the  patient  in  as  cool  a  ftate  as  poflible,  the  pain  at  firft 
complained  of  will  gradually  abate,  and  at  laft  go  off  en¬ 
tirely,  without  any  bad  confequencc  whatever.  At  other 
times,  however,  this  pain  which  occurs  inftantaneoufly  on 
the  introdudtion  of  the  lancet,  infteadof  abating,  begins  foon 
to  increafe  ;  a  ftillnefs,  or  fmall  degree  of  fwelling,  takes 
place  in  the  parts  contiguous  to  the  wound  ;  the  lips  of  the 
fore  become  fomewhat  hard  and  inflamed;  and,  in  the 
courfe  of  24.  hours  or  fo  from  the  operation,  a  thin  watery 
ferum  begins  to  be  difeharged  at  the  orifice. 

If,  by  the  means  employed,  relief  is  not  foon  obtained,, 
thefe  fymptoms  generally  continue  in  nearly  the  fame  ftate 
for  two  or  perhaps  three  days  longer.  At  this  time  the 
violent  pain  which  at  firft  took  place  becomes  ftiil  more  di- 
ftreffing  ;  but  inftead  of  being  fhai*p  and  acute  as  before, 
it  is  now  attended  with  the  fenfation  of  a  burning  heat, 
which  ftill  goes  on  to  increafe,  and  proves,  during  the 
whole  courfe  of  the  ailment,  a  fource  of  conftant  diftrefs  to 
the  patient.  The  fullnefs  and  hardnefs  in  the  lips  of  the 
wound  begin  to  increafe,  and  the  fwelling  in  the  neighbouring 
parts  gradually  extends  over  the  whole  members.  The 
parts  at  laft  become  exceedingly  tenfe  and  hard;  an  eryfipe- 
latous  inflammatory  colour  frequently  appears  over  the 
whole  member ;  the  pulfe  by  this  time  lias  generally  be¬ 
come  very  hard  and  quick ;  the  pain  is  now  intenle,  the 
patient  exceedingly  reftlefs ;  twitckings  of  the  tendons  oc* 

cur. 


n  , 

V*oun<?« 


.1.9 

Opinions 
about  the 
caufe*  of 
thefe  fymp 
toms. 


10 

Mr  John 
Hunter’s 
opinion 


D  U  AV 

cur  to  *  greater  or  lefffr  degree  i  on  feme  occafions,  a  lock¬ 
ed  law  and  other  convulfive  affed.ons  fupervene ;  and  all 
thefe  fymptoms  continuing  to  lncrtaff,  it  inoft  frequent  y 
happens  that  the  torture  under  which  the  patient  has  been 
groaning  is  at  laft  terminated  by  death. 

°  Different  opinions  have  prevailed  rtfpeftmg.  the  ttufe 
of  thefe  fymptoms.  By  feme  they  have  been  imputed  to 
wounds  of  the  tendons.  By  others  the  tendons  are  fuppo- 
fed  to  be  fo  entirely  deflitute  of  fenfibility,  as  to  be  quite 
incapable  of  producing  fo  much  dirt  refs  ;  fo  that  wounds  of 
the  nerves  they  confider,  on  all  fuch  occafions,  as  the  tr 
caufe  of  the  various  fymptoms  we  have  mentioned. 

One  or  other  of  thefe  ideas  continued  to.be  the  only  fource 
for  explaining  the  various  phenomena  found  to  occur 'in 
this  malady,  till  a  different  opinion  ^as  fuggefted  ^y  the 

late  ingenious  Mr  John  Hunter  of  London.  Mr  Hun.tr 
fuppofes,  that  all  the  dreadful  fymptoms  found  now  and 
then  to  he  induced  by  the  operation  of  blood-letting,  0*7 
be  more  readily  accounted  for  from  an  inflamed  ftate  of  t 
internal  furface  of  the  vein,  than  from  any  other  cat  fe. 
Such  a  ftate  of  the  vein  he  has  often  traced  m  horfes  that 


That  ft  partial  wound  of  a  nerve  will  now  and  then  pro-  ** 
duce  very  diftrcffing  fymptoms,  no  yrattiuoner  will  deny :  ^ 
but  it  has  been  attempted  to  be  fhown,  that  tendons  are  al. 
moil  totally  deflitute  of  fenfibility  ;  and  ltuas  therefore  been 
fuppofed,  that  their  being  wounded  can  never  account  tor 
the  various  fymptoms  known  to  occur  in  fudi  cafes.  1  lieie 
is  great  reafon  however  to  think,  that  m  different  mftanees 
the  fame  train  of  fymptoms  have  been  induced  by  different 
caufes  ;  that  in  one  iuftance  a  wounded  nerve,  and  in  others 
pricks  of  the  tendons,  have  given  rife  to  them,  as  we  have  al. 

r  ^In  order  to  prevent  as  much  as  pofiible  the  confequent  \TPth'.,i 
inflammation  and  other  fymptoms  which  ufually  eniue,  a  con-dh™, 
iiderable  quantity  of  blood  ihould  be  immediately  ^charged  ^  1* 
at  the  orliice  juft  made  :  the  limb,  for  feveral  days  at  leaft,curin?(k. 
ought  to  be  kept  in  a  ftate  of  perfect  reft,  care  being  at  thewouod 
fame  time  taken  to  keep  the  muffles  of  the  part  in  as  re. 
laxed  a  ftate  as  poffible  :  the  patient  fhould  be  kept  cool , 
on  a  low  diet ;  and,  if  neceffary,  gentle  laxatives  ought  to 
be  adminiftered. 

When,  notwithstanding  thefe  means,  the  fymptoms,  in- 
.  o  1  •  •  ' n  • _  _ koz-nm^  mnrp  violent:  11  th( 


'»«  *4  of  lip.  of  d*  orifice  tom  herd  ,»d  core  inil.m.d,  if  .  .  p. 


have  died  oi  luen  lympium*  «««*  :  7 .  ,  „ 

appearances  have  fometimes  occurred  alfo  m  the  human  bo- 
dv  And  on  other  occafions,  inflammation  having  m  this 
manner  been  once  excited,  has  been  known  to  terminate  in 
luppuiation  ;  and  the  matter  thus  produced  being  in  the 
courfe  of  circulation  carried  to  the  heart,  Mr  Hunter  fup¬ 
pofes  that  in  fuch  cafes  death  may  have  been  induced  by  that 

There  can  be  no  reafon  to  doubt  the  fa£l  heid  forth  by 
Mr  Hunter,  that  in  fuch  inftances  the  vein  in  which  t  e 
orifice  has  been  made  has  frequently  after  death  been  found 
creatlv  inflamed  :  but  however  ingenious  his  arguments  may 
be  for  concluding  that  the  ftate  of  the  vein  is  the  onguud 
caufe  of  all  the  bad  fymptoms  enumerated,  and  although 
we  muft  allow  that  fuch  an  inflammatory  affeftion  of  a  vein 


itead  ot  diminiining,  ratnti  ,  ,r  . 

lips  of  the  orifice  turn  hard  and  more  inflamed,  if  the  pain 
becomes  more  confidence,  and  efpecially  if  the  fv/elling 
begins  to  fpread,  other  remedies  come  then  to  be  ind.ca- 
ted.  In  this  ftate  of  the  complaint,  topical  blood-letting, 
by  means  of  leeches  applied  as  near  as  poffible  to  the  lips  o 
the  wound,  frequently  affords  much  relief;  and  when 
the  pulfe  is  full  and  quick,  it  even  becomes  neceffary  .to 
evacuate  large  quantities  of  blood  by  opening  a  vein  in  fome 

0t  The  external  applications  ufually  employed  in  this  ftate 
of  the  complaint  are  warm  emollient  fomentations  and 
poultices.  In  fimilar  affeftions  of  other  parts  no  remedies 
with  which  we  are  acquainted  would  probably  be  found 
more  fuccefsful ;  but  in  the  complaint  now  under  coniidera- 
i  v_  _  rvf  k  p-m  nr  nroductive  Ot 


we  muft  allow  that  fuch  an  inflammatory  affedion  of  a  vein  more  0f  being  produce  of 

muft  have  a  confidence  influence  in  aSgra^n|  the  ‘  ’advantage,  rather  do  harm.  The  heat  of  the  part  is 

ous  fymptoms  previoufly  induced  by  other  cauies  ,  y  J  Qne  of|he  moft  diftrcffing  fymptoms;  and  warm  emol- 

may  very  fairly  conclude,  that  it  could  not  probably  i  y  J  j;catlons  rather  tend  to  augment  this  fource  of  un- 

one  inftance  be  able  to  account  with  fatis.aftion  foi  the  The  Hps  of  the  wound  alfo  are  rendered  ft  ill  more 

firft  produ&ion.  .  .  a  .  r  -r  fwelled,  and  of  courfe  more  painful  ;  and  the  fwelling 

In  many  inftances  the  patient,  at  tbe  '-'ery  -1  -  f  £  t]’e  contiguous  parts  is  increafed.  The  beft  external  re- 

operation,  feels  a  very  ltnufual  degree  of  pain.  In  fo  are  cooling  aftringents,  efpecially  the  fatumine  ap- 

cafes,  the  violence  of  the  pain  is  almoft  unfupportabk.  N  Ti,e  parts  chiefly  affeded  being  alternately  co- 

this  we  can  never  fuppofe  to  have  be«"  Pro^  0b£yvein3  vered  over  with  cloths  wet  with  a  folntion  of  faecharum  fa- 

TJSX&+&2&& ** "fr  -* * 

. .  with  fuch  a  degree  of  fenfi- 


&Tot  juft. 


wel^Oral  they  are  not  Endowed  with  fuch  a  degree  of  fenft 
,;ity  as  to  render  it  probable  fuch  intenfe  pain  could  ever 
be  induced  by  their  being  punAmed  in  any  waY  ^bate'  r- 
This  inflamed  ftate  of  the  veins  therefore,  as  detefted  by 
Mr  Hunter  after  death,  muft  be  confidered  rather  as  being 
produced  by,  than  as  being  produftive  of,  fuch  affeAions , 
and  that  fuch  ailments  fhould  frequently  produce  an  inflam- 
m-nion  of  the  contiguous  veins,  is  a  very  probable  conjec¬ 
ture  In  the  courfe  of  48  hours  or  fo  from  the  .operation, 
when  the  febrile  fymptoms  are  juft  commencing,  fuch  a  de¬ 
cree  of  hardnefs  and  evident  inflammation  is  induced  ovei  all 
g,  ‘  orifice,  that  it  would  be  furpn- 


mor"e  cool  aid  eafy  than  by  any  other  remedy  hitherto  ufed. 
The  febrile  fymptoms  which  occur  muft  at  the  fame  time 
be  attended  to,  by  keeping  the  patient  cool,  on  a  low  diet, 
preferring  a  lax  ftate  of  the  bowels  ;  and,  if  neceffary,  far¬ 
ther  quantities  of  blood  ought  to  be  evacuated. 

On  account  of  the  violence  of  the  pain,  which  is  iome- 
timesfo  exceffive  as  to  deftroy  entirely  the  patient  s  reft, 
opiates  ought  to  be  freely  exhibited ;  and  when  twitchings 
of  the  tendons  and  other  convulfive  fymptoms  fuperveae, 
medicines  of  this  kind  become  (till  more  neceffary.  In  or¬ 
der,  however,  to  have  a  proper  influence  in  this  ftate  df  the 
s  •  •  _ _ 4-^  ki*  nWn  in  verv  lull  doles; 
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gree  of  hardnefs  and  evident  fibril  cTmpEo^es  ought  to  be  given  in  very  full  doffs; 

the  parts  contiguous  to  the  orifice,  that ^it Pd.  otherwife,  inftead  of  anfwering  any  good  purpoff,  they 

fing  indeed  i  f  the  vein, which  is  thus  perhaps  ent  J  conflantly  tend  to  aggravate  the  different  fymptoms,  not  only 

-  ed  with  pa,  ts  highly  inflamed,  fhould  effape  a>^hfr-  ^  feVCrafing  the  heat  and  reftleflnefs,  but  by  having  an  evi- 

„  <1  nnnn  the  fuDDofition  of  this  lntiamed  Dy  incrcdung  ^  - sfnUnt  l.  Mkn 


fj\  therefore  proceed  upon  ’the  fuppofition  of  this  inflamed 
ftate  of  the  veins  being  a  confequence  rather  than  the  cauff 
of  fuch  ailments ;  and§  of  courfe  we  now  >one « 

other  of  the  opinions  long  ago  adopted  on  this  fuDJe^’‘ha 
all  the  train  of  bad  fymptoms  found  on  fome  occafions  to 
lucceed  venefe&ion,  proceeds  either  -rom  the  wound  of  a 
nerve  or  of  a  tendon. 


comtantiy  tena  to  /  : 

by  increafmg  the  heat  and  reftleflnefs,  but  by  having  an  evi- 
dent  influence  in  rendering  the  fyftem  more  fufceptible  than 
it  was  before  of  the  pain  and  other  diltreffing  effefts  produ- 

ced  upon  it  by  the  wound.  ,  , 

It  often  happens, however,  either  from  neglcfting  the  wound 
or  from  improper  treatment,  that  all  thefe  remedies  are  had  ie- 
courfe  to  without  any  advantage  whatever ;  the  fever,  pain. 


:a 


II.  S  u  R 

and  fwe'.Iin?  of  the  parts  continuing,  convulfive  affe&ions  of 
rhe  mufcles  at  laft  occur,  all  tending  to  indicate  the  moil 
imminent  danger.  In  this  fituation  of  matters,  if  we  have 
not  immediate  recourfe  to  fome  effeaual  means,  the  patient 
will  foon  fall  a  vi&im  to  the  diforder  ;  and  the  only  reme¬ 
dy  from  which  much  real  advantage  is  to  be  expefted,  is  a 
free  and  extenfive  divifion  of  the  parts  in  which  the  orifice 
producing  all  the  mifchief  was  at  firft  made.  We  know 
well  from  the  repeated  experience  of  ages,  that  much  more 
pain  and  diftrefs  of  every  kind  is  commonly  produced  by 
the  partial  divifion  either  of  a  nerve  or  of  a  tendon,  than 

from  any  of  thefe  parts  being  at  once  cut  entirely  acrofs. 

Now  the  intention  of  the  operation  here  recommended,  is 
to  produce  a  complete  divifion  of  the  nerve  or  tendon  we 
fappofe  to  have  been  wounded  by  the  point  of  the  lancet, 
and  which  weconfider  as  the  foie  caufe  of  all  the  fubfequent 

This  operation  being  attended  with  a  good  deal  of  pain, 
and  beirur  put  in  praftice  for  the  removal  of  fymptoms 
from  which  it  is  perhaps  difficult  to  perfuade  the  patient 
that  much  danger  can  occur,  all  the  remedies  we  have  men¬ 
tioned  fhould  be  firft  made  trial  of  before  it  is  propofed  : 
but  at  the  fame  time,  care  ought  to  be  taken  that  the  (in- 
order  is  not  allowed  to  proceed  too  far  before  we  have  re- 
courfe  to  it ;  for  if  the  patient  fhould  be  previoufly  much 
weakened  by  the  feverifh  fymptoms  having  continued  vio¬ 
lent  for  any  length  of  time,  neither  this  remedy  nor  any 
other  with" which  we  are  acquainted  would  probably  have 
much  influence.  So  foon  therefore  as  the  courfe  already 
prefcribed  lias  been  fairly  tried,  and  is  found  to  be  inade¬ 
quate  to  the  effeCts  expefted  from  it,  we  ought  immediately 
to  have  recourfe  to  a  free  divifion  of  the  parts  chiefly  ai> 
fe&ed. 

[lent  Wherever  a  wounded  or  ruptured  tendon  maybe  htuatea, 
tided  the  limb  fhould  be  placed  in  fuch  a  manner  as  will  mofl 
lm-  readily  admit  of  the  retraded  ends  of  the  tendon  being 
brought  nearly  together  ;  and  when  in  this  fituation,  the 
mufcles  of  the  whole  limb  in  which  the  jnjury  has  happened 
muft  be  tied  down  with  a  roller,  fo  as  to  prevent  them  from 
all  kinds  of  exertion  during  the  cure,  endeavouring  at  the 
fame  time  to  keep  the  parts  eafy  and  relaxed.  .Thus  in 
a  wound  or  rupture  of  the  tendon  of  the  re&us  mufcle  of 
the  thigh,  the  patient’s  leg  fhould  be  kept  as  much  as  pof- 
fible  flretched  out  during  the  cure,  while  the  thigh  fhould 
be  in  fome  degree  bent,  to  relax  the  mufcle  itfelf  as  far  as 

poflible.  # 

In  fimilar  affe&ions  of  the  tendo  A  chillis,  the  knee  fhouid 
be  kept  conftantly  bent  to  relax  the  mufcles  of  the  leg,  and 
the  foot  fhould  be  flretched  out  to  admit  of  the  ends  of 
the  ruptured  tendon  being  brought  nearly  into  contad.  A 
:  oiler  fhould  be  applied  with  a  firmnefs  quite^  fufiicient  for 
feenring  the  mufcles  and  tendons  in  this  fituation  ;  but  care 
mufl  be  taken  to  prevent  it  from  impeding  the  circulation. 
With  this  view,  fine  foft  flannel  fhould  be  preferred  either 
to  linen  or  cotton  ;  for  being  more  elaflic,  it  more  readily 
yields  to  any  fwelling  with  which  the  limb  may  be  attacked. 

The  late  Dr  Monro  was  the  firft  who  gave  any  accurate 
diredions  forthe  treatment  of  rupture  in  the  large  tendons; 
and  it  is  perhaps  given  with  more  precifion,  from  his  having 
himfelf  experienced  the  effeds  of  this  misfortune  in  the 
tendo  Acliillis. 

He  ufed  a  foot-fock  or  flipper,  made  of  double  quilt¬ 
ed  ticking,  and  left  open  at  the  toe  ;  from  the  heel  of 
which  a  ftrap  went  up  above  the  calf  of  the  leg.  A  ftrong 
piece  of  the  fame  materials  w,ent  round  the  calf,  and 
was  fattened  with  a.  lace.  On  the  back  part  of  this  was  a 
buckle,  through  which  the  ftrap  of  the  foot-fock  was  patted, 
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by  which  the  calf  could  be  brought  down,  and  the  foot  ex¬ 
tended  at  pleafure.  Befides  there  was  a  piece  of  tin  ap-^ 
plied  to  the  fore  part  of  the  leg,  to  prevent  the  foot  from 
getting  into  any  improper  poflure  during  fleep.  After 
propofing  to  walk,  he  put  on  a  Ihoe  with  a  heel  two  inches 
deep  ;  and  it  was  not  till  the  expiration  of  five  months  that 
he  ventured  to  lay  afide  the  tin  plate  ;  and  he  continued  the 
ufe  of  the  high. heeled  fhoe  for  two  years.  The  whole  ap¬ 
paratus  is  reprefented  Plate  CCCCXCII.  fig.  124* 

From  this  treatment  a  knowledge  may  be  formed  of  the 
treatment  neceffary  to  be  followed  in  the  laceration  of  ten¬ 
dons  of  other  parts  of  the  body.  2$ 

In  wounds  of  the  thorax,  even  though  none  of  the  vifcera  Wounds  of 
fhould  be  wounded,  we  may  yet  reafonably  expe&  that  a  the  thorax 
coniiderable  quantity  of  blood  will  be  extravafated  ;  and 
this,  if  very  large,  muft  be  evacuated  if  poflible.  However, 
it  ought  to  be  particularly  obferved,  that  this  extravafated 
blood  fhould  not  be  difeharged  before  we  are  affured  that 
the  wounded  veffeis  have  done  bleeding.  When  the  pulfe 
appears  fuffieientiy  ftrong  and  equal,  the  extremities  are 
warm,  no  hickup  or  convulhon  appears,  and  the  patient  s 
ftrength  continues,  we  may  then  know  that  the  internal 
hcemorrhagy  has  ceafed,  and  that  the  means  for  difcharging 
the  blood  may  now  be  fafely  ufed.  Matter,  water,  blood, 

&c.  have  fometimes  vanifhed  from  the  cavities  of  the  thorax, 
and  been  afterwards  difeharged  by  Iweat,  urine,  See.  Yet 
this  but  feldom  happens  ;  and  if  we  were  to  truft  to  nature 
only  in  thefe  cafes,  it  is  certain  that  many  would  perifh 
from  a  deftruaion  of  the  vital,  vifcera  by  the  extravafated 
and  putrid  blood,  who  by  an  artificial  extraaion  of  the  fame 
blood  might  have  been  faved. 

Wounds  of  the  abdomen  muft  be  clofed  as  foon  as  poflible, 
and  then  treated  as  fimple  wounds ;  only  they  ought  to  be  dref- 
fed  as  feldom  and  expeditioufly  as  may  be.  A  fpare  diet,  with 
other  parts  of  the  antiphlogiftic  regimen,  is  here  abfolutely  *6 
neceffary.  It  fometimes  happens,  that,  thro’  a  large  woVndthe°abdo- 
of  the  abdominal  integuments,  the  inteftine  comes  out  with-mcn< 
out  being  injured  ;  yet,  if  it  remains  for  any  time  expofed  to 
the  air,  the  cafe  is  commonly  very  dangerous.  The  molt 
certain  method,  in  all  fuch  cafes,  is  to  return  the  piotruded 
part  as  foon  as  poflible  ;  for  although  writers  in  general 
formerly  recommended  warm  fomentations,  <$c c.  to  be  pre- 
viouflv  applied,  the  lateft  authors  upon  this  fubjeCl  confider 
the  moil  natural  and  proper  fomentation  to  be  that  which 
is  produced  by  the  heat  and  moifture  of  the  patient  s  belly, 
and  that  therefore  the  inteftines,  if  no  mortification  has.taken 
place,  are  to  be  cleared  from  extraneous  matter,  and  imme¬ 
diately  returned. 

When  the  wound  of  the  abdomen  is  large,  the  inteftines  . 
eafily  prolapfe,  but  are  as  eafily  returned.  But  when  part 
of  an  inteftine  has  been  forced  through  a  narrow  woifufc, 
the  diforder  is  much  more  dangerous.  Tor  the  prolapfed 
inteftine  being  diilended  by  flatus,  or  the  ingefted  aliments 
driven  thither  by  the  perillaltic  motion,  it  will  be  inflamed, 
tumefied,  and  incapable  of  beitfg  returned  through  the  ftrie- 
ture  of  the  wound  ;  .  whence-  a  fioppage  of  the  circulation* 
and  gangrene  will  foon  follow.  In  this  cafe  the  utmoft 
care  is  to  be  taken  to  reduce  the  inteftine  to  its  natural  iize.  - 
When  this  cannot  be  accompliftied  by  other  means,  fome 
practitioners  of  great  eminence  have  even  advifed  the  punc¬ 
turing  of  the  inteftine  in  different  places  in  order  to  dif- 
charge  the  flatus.  Tin's  pra&ice  has  alfo  been  recommend¬ 
ed  in  an  incarcerated  hernia,  but  is  exceedingly  di.fapproved 
of  by  Mr  Pott  and  later  writers  ;  and  it  feems  to  be  very 
dubious  whether  any  good  can  pofiibly  arife  from  it.  To  - 
punCture  any  part  that  is  already  inflamed,  muft  undoubted, 
ly  add  to  the  inflammation  ;  and  it  is  very  improbable  that  * 
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the  discharge  of  flatus  procured  by  the  pun&ures  would  at 
all  be  a  recompenfe  for  the  bad  confeqtiences  produced  by 
the  increafed  inflammation.  The  method  of  Celius  is  much 
more  eligible  :  It  is  to  dilate  the  wound  fo  as  to  reduce  the 
intefline  with  cafe.  Sometimes  part  of  the  inteftine  is  loft 
either  by  fuppuration  or  gangrene.  In  this  cafe,  all  that  can 
be  done  is  to  ftrike  a  {ingle  Hitch  through  the  wounded 
bowel,  and  to  fix  it  to  the  external  wound  by  palling  the 
future  alfo  through  the  lides  of  the  wound.  The  ends  of 
the  inteftine  may  perhaps  adhere  ;  or  at  any  rate  the  wound 
will  continue  to  perform  the  office  of  an  anus,  out  of  which 
the  faeces  will  continue  to  be  di (charged  during  life.  The 
dire&ions  given  by  fome  furgeons  about  inferting  the  upper 
end  of  the  gut  into  the  lower,  and  Hitching  them  together, 
are  perfectly  impra£licable,  as  Mr  John  Bell  has  fh.own  in 
»  raic  11.  his  important  Difcourfes  on  Wounds*;  and  even  if  they 
Difcourfes  werc  pra£Kcable,  would  certainly  produce  new  mortification, 
4th  and  which  could  not  but  be  fatal. 

*  *  When  the  omentum  appears  prolapfed,  the  fame  general 

treatment  is  to  be  obferved  ;  only  that,  when  it  is  di  y  and 
mortified,  the  dead  part  may  fafely  be  extirpated.— We 
fhall  conclude  the  article  of  abdominal  wounds  with  a  caie 
from  the  memoirs  of  the  academy  of  fciences  for  the  year 
1705,  which  {hows  that  we  ought  not  to  defpair,  even 
though  the  moft  defperate  fymptoms  fhould  take  place,  as 
long  as  any  vis  vitae  remains.  A  madman  wounded  himfelf 
in  18  different  places  of  the  abdomen.  Eight  of  thefe  pe¬ 
netrated  the  cavity,  and  injured  the  contained  vifcera  ;  lie 
had  a  diarrhoea,  naufta,  and  vomiting,  tenlion  of  the  abdo¬ 
men,  with  difficult  refpiration  and  violent  fever,  fo  that  his 
life  was  defpaired  of.  During  the  firft  four  days  he  was 
blooded  feven  times  ;  and  during  the  greatefl  part  of  the 
cure  his  diet  coniifted  almoft  entirely  of  fleffi-broths,  with 
the  addition  of  fome  mild  vegetables.  By  thefe  means  he 
was  not  only  cured  of  his  wounds,  but  reftored  to  his  right 
fenfes.  Seventeen  months  after,  he  went  mad  again,  and 
threw  himfelf  over  a  precipice,  by  which  he  was  inftantly 
killed  :  on  opening  the  body,  the  wounds  were,  found  to 
have  penetrated  the  middle  lobe  of  the  liver,  the  inteftinum 
jejunum,  and  the  colon. 

Such  extraordinary  cures  are  to  be  imputed,  according 
to  the  fatisfaftory  explanation  of  Mr  J.  Bell,  to  the  abdo¬ 
men  being  perfe&ly  full,  and  conftantly  fubje&ed  to  ftrong 
preffure  between  the  diaphragm  and  abdominal  mufcles  ; 
which  keeps  the  parts  contiguous  to  a  wound  clofely  ap¬ 
plied  to  it,  prevents  the  difcharge  of  feces  or  even  of  blood 
in  fome  meafure,  and  gives  an  opportunity  for  a  very  fpeedy 
adhcfion  between  the  parts. 

-Wounds  of  In  wounds  of  the  head,  where  the  cellular  membrane 
€hc  head.  only  is  affected,  and  the  aponeurofis  and  pericranium  un¬ 
touched,  phlebotomy,  lenient  purges,  and  the  ufe  of  the 
common  febrifuge  medicines,  particularly  thofe  of  the  neutral 
kind,  generally  remove  all  the  threatening  fymptoms.  When 
the  inflammation  is  gone  off,  it  leaves  on  the  {kin  a  yellowifh 
tint  and  a  dry  feurf,  which  continue  until  perfpiration  takes 
them  away  *  and  upon  the  removal  of  the  difeafe,  the  wound 
Immediately  recovers  a  healthy  afpe&,  and  foon  heals  with¬ 
out  further  trouble.  But  in  the  word  kind  of  thefe  wounds, 
that  is,  where  a  fmall  wound  paffes  through  the  tela  cellu- 
lofa  and  aponeurofis  to  the  pericranium,  the  patient  will 
admit  of  more  free  evacuations  by  phlebotomy  than  in  the 
former.  In  both,  the  ufe  of  warm  fomentations  is  required ; 
but  an  emollient  cataplafm,  which  is  generally  forbid  in  the 
eryfipelatous  fwellings,  may  in  this  latter  cafe  be  ufed  to 
great  advantage.  Where  the  fymptoms  are  not  very  pref¬ 
ling,  nor  the  habit  very  inflammable,  this  method  will  prove 
fufficknt^  but  it  fometimes  happens  that  the'  fcalp  is  fo 
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tenfe,  the  pain  fo  great,  and  the  fj  Diplomatic  fever  fo  high,  Contufcd 
that  by  waiting  for  the  flow  effeft  of  fuch  means  the  pa-*"”actt,‘ 
tient  run3  a  nfk  from  the  continuance  of  the  fever  *,  or  elie  t  ^ 
the  injured  aponeurofis  and  pericranium,  becoming  doughy, 
produce  an*abfcefs,  and  render  the  cafe  both  tedious  and 
troublefome.  A  divifion  of  the  wounded  part,  by  a  fimple 
incifion  down  to  the  bone,  about  half  an  inch  or  an  inch  in 
length,  will  moft  commonly  remove  all  the  bad  fymptoms; 
and  if  it  be  done  in  time,  will  render  every  thing  elfe  un- 
neceffary.  #  #  .  0$ 

The  wounds  penetrating  into  the  cavities  of  the  joints  do  Wounds  of 
not  leem  at  firft  alarming  ;  yet,  by  expofure  to  the  air,  the thc 
lining  membrane  of  fuch  cavities  acquire  fuch  a  degree  of 
fenilbility  as  to  endanger  life  when  they  are  large.  As 
foon  therefore  as  any  extraneous  body,  pufhed  into  the  joint, 
is  removed,  the  admiffion  of  the  external  air  is  to  be  guarded 
againft  as  much  as  poffible.  If  the  wound  be  not  too  large, 
this  may  be  done  by  pulling  the  {kin  over  the  wound  of  the 
joint ;  and,  to  prevent  its  retra&ion,  rather  adheiive  plafter, 
with  proper  bandaging,  is  to  be  ufed.  But  when  inflam¬ 
mation  is  come  on,  repeated  and  copious  blood-letting,  to¬ 
gether  with  fomentations,  become  neceffary  ;  and  as  the 
pain,  in  thefe  cafes,  is  apt  to  be  violent,  opiates  muft 
be  adminiftered ;  but  ffiould  matter  be  formed  in  the  cavity 
of  the  joint,  free  vent  mull  be  give  to  it. 

Sect.  II.  Of  contufed  and  lacerated  Wounds . 

When  the  fmall  veffels  are  broken  by  a  blow  with  any 
hard  inftrument  without  penetiating  the  1km,  at  the  fame 
time  that  the  folid  fibres  of  the  part  are  crufhed,  the.  in¬ 
jury  is  termed  a  contufion :  and  when  at  the  fame  time 
the  (kin  is  broken,  it  is  termed  a  contufed  and  lacerated 
wound ;  becaufe  in  this  cafe  the  parts  are  not  fairly  di¬ 
vided  as  with  a  knife,  but  torn  afunder  or  violently 
ftretched.  #  #  *9 

Every  eontufion  therefore,  whether  the  fkin  is  broken  or  Symptom 
not,  may  properly  be  reckoned  a  wound ;  for  where  the 
injury  is  fo  flight  that  none  of  the  contents  of  the  fmall 
veffels  are  extravafated,  it  fcarce  deferves  to  be  mentioned. 

The  immediate  confequence  of  a  contufion,  therefore,  is  a 
fwelling,  by  reafon  of  the  extiavafation  juft  mentioned  ;  and 
the  {kin  becomes  difcoloured  by  the  blood  ftagnating  under 
it :  but  as  this  fluid,  even  though  covered  by  the  Ikin,  can¬ 
not  long  remain  in  its  natural  ftate,  it  thence  happens,  that 
the  contufed  part  foon  lofes  its  florid  red  colour,  and  be¬ 
comes  blue  or  black ;  the  thinner  parts  being  in  the  mean 
time  gradually  taken  up  by  the  abforbent  veffels,  which  at 
laft  happens  to  the  blood  itfelf ;  the  blue  difappears,  and  is 
fucceeded  by  a  yellowifh  colour,  fhowing  that  the  blood  is 
now  diffolved  ;  after  which  the  part  recovers  its  former  ap¬ 
pearance,  and  the  ruptured  veffels  appear  to  have  united  as 
though  nothing  had  happened. 

Thefe  are  the  fymptoms  which  attend  the  flighteft  kind 
of  contuiions;  but  it  is  evident,  that  wheie  the  blow  is  fo 
violent  as  to  rupture  or  crufh  fome  of  the  large  nerves,  or 
blood- veffels,  all  the  bad  confequences  which  attend  fimple 
wounds  of  thofe  parts  will  enfue,  and  they  will  not  at  all  be 
alleviated  by  the  circumftance  of  the  {kin  being  whole. 

Henee  it  is  eafy  to  fee  how  a  contufion  may  produce  ulcers 
of  the  word  kind,  gangrene,  fphacelus,  carious  bones,  &c.  ; 
and  if  it  happens  to  be  on  a  glandular  part,  a  feirrhus  or 
cancer  is  very  frequently  found  to  enlue.  Even  the  viicera 
themfelves,  efpecially  of  the  abdomen,  may  be  injured  by 
contufions  to  fuch  a  degree  as  to  produce  an  inflammation, 
gangrene,  or  feirrhus,  nay  inftant  death,  without  rupturing 
the  flein. 

t  Sect. 
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ds  ^  Sect.  III.  Of  Gunfhot  Wounds. 

Gun-shot  wounds  can  be  confidered  in  no  other  light 
an  contufed  wounds.  In  thofe  made  by  a  mnfket  or  piftol 
all,  the  mod  immediate  confiderations  are,  to  extr^d  the 
all,  or  any  other  extraneous  body  which  may  have  lodged 
i  the  wounded  part;  and  to  {top  the  hemonhagy,  if  there 
an  etfufion  of  blood  from  the  rupture  of  fome  confiderable 
rtery. 

It  is  frequently  necefTary  to  enlarge  the  wound  in  order 
bai  3  ex  trad  the  ball ;  and  ft  it  has  gone  quite  through,  (pro- 
icled  the  fituation  of  the  part  wounded  will  admit  of  its 
eing  done  with  fafety),  the  wound  is  to  be  laid  freely  open 
irough  its  whole  length  ;  by  which  means  any  extraneous 
ody  will  be  more  readily  removed,  and  the  vure  facili- 
ated. 

In  order  to  get  at  the  ball,  or  any  other  foreign  matter, 
robing  is  to  be  ufed  as  fparingly  as  pofiible  :  and  this  muft 
vidently  appear  to  any  one  who  will  only  confider  the  na- 
ure  of  the  fymptoms  attendant  on  penetrating  wounds  of 
he  breaft  or  belly,  either  from  a  bullet  or  (harp  inllrument; 
lie  thruiting  in  a  probe  to  parts  under  fueh  circumllanccs 
>eing  unavoidably  a  frefh  ftab  on  every  repetition  of  inch 
>  rad  ice.  Wherever  probing  is  necefTary,  the  finger  is  to 
>e  preferred  as  the  belt  and  trueft  probe,  where  it  can  be 
ifed. 

If  a  ball,  or  any  other  foreign  body,  happens  to  be  lodged 
ear  the  orifice,  or  can  be  perceived  by  the  finger  to  lie  tin¬ 
ier  the  fkin,  though  at  fome  diftance  from  the  mouth  of 
lie  wound,  we  fhould  cut  upon  it  and  take  it  out :  but 
dien  it  is  funk  deep,  and  lies  abfoiutely  beyond  the  reach 
f  the  finger,  it  mull  appear  evident,  upon  the  leaft  reflec- 
ion,  that  thrufting,  liTlt  a  long  probe  in  quell  ot  the  bullet, 
nd  then,  as  has  been  pia&ifed  likewife,  a  longer  pair  of 
orceps,  either  with  or  without  teeth,  into  a  wound  of  that 
and,  though  with  a  fort  of  certainty  to  extract  it,  muft  ei- 
hercontufe,  or  irritate  and  inflame,  the  parts  to  a  great  de¬ 
cree  ;  and  confeqnently  do  as  much,  or  more  mifehief,  than 
he  ball  did  at  fir  it  by  foreitig  its  paffage  fuch  a  length  of 
vay.  And  fhould  they  at  the  fame  time  lay  hold  of  any 
confiderable  artery  or  nerve  along  with  the  ball  (which  can 
caree  ever  fail  or  being  the  cafe),  what  (hocking  corifequen- 
’es  would  attend  fueh  a  proceeding  !  Nor  would  attempts 
if  this  fort  be  lefs  injurious  in  cafe  a  bullet  fhould  happen  to 
dc  lodged  in  the  cavity  of  the  belly  or  breaft.  Such  at- 
empts  are  the  lefs  necefTary,  becaufe  a  great  number  of  in- 
lances  have  occurred,  where  balls  have  been  quietly  lodged 
n  feveral  parts  of  the  body,  till  after  many  years  they  have 
vorked  themfelves  a  paffage  towards  the  furface,  and  were 
/cry  eafily  extracted;  and  many  where  balls  have  been  en- 
_ ire] y  left  behind. 

In  cafe  the  wound  be  oecafioned  by  a  mufket  or  piftol 
:iot,  and  of  courfe  but  fmall,  it  will  be  necefTary  to  dilate 
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complicated  fymptoms  which  are  wont  otherwife  to  inter¬ 
rupt  the  cure,  miferably  harafs  the  poor  patient,  and  too 
often  endanger  his  life  ;  and  even  where  the  feverifh  fymp¬ 
toms  run  high,  and  there  is  almoft  a  certainty  that  matter 
is  forming,  bleeding,  in  that  date,  is  very  frequently  of  great 
advantage. 
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For  the  firft  12  days  it  will  be  proper  to  obferve  a  cool-  Regimen, 
ing  regimen,  both  in  refpedt  of  the  medieines  that  may  be 
preferibed,  and  the  diet  requifite  for  the  fupport  of  nature. 

It  is  abfoiutely  necefTary  likewife  that  the  body  be  con- 
flantly  kept  open.  Unlefs,  therefore,  nature  does  this  office 
of  herfelf,  a  (tool  fhould  be  every  day  procured,  either  by 
emollient  clyfters,  or  fome  gentle  laxative  taken  at  the 
mouth  ;  and  whenever  there  is  much  pain  in  the  wounded 
parts,  immediate  recourfe  mud  be  had  to  opium. 

As  to  external  applications,  whatever  is  of  a  hot  fpi- 
rituous  nature  is  remarkably  injurious  on  thefe  occafions, 
and  what  no  wounded  part  can  in  any  degree  bear.  the  34 
wound  may  be  drefled  with  pledglts  of  any  emollient  oint-  External 
ment ;  the  whole  being  covered  with  a  common  poultice, appheations 
or,  in  fome  cafes,  the  preparations  ot  lead  may  be  uied.  An 
opiate  fhould  now  be  adminiftered  ;  and  the  part  afte&ed 
being  placed  in  the  eafieft  and  moil  convenient  pbfture,  the 
patient  fhould  be  laid  to  reft.  The  formation  of  matter,  in 
every  contufed  wound,  is  an  objeCl  of  the  firft  importance  ; 
for,  till  this  takes  place,  there  is  often  reafon  to  fufpecithat 
gangrene  may  happen.  AVith  a  view  to  haften  fuppuration,  v 

the  warm  poultices  fhould  be  frequently  renewed,  and  they 
fhould  be  continued  till  the  tenfion  and  fwelling,  with  which 
wound*  of  this  kind  are  ufnally  attended,  be  removed,  and 
till  the  fore  has  acquired  a  red,  healthy,  granulating  appear¬ 
ance,  when  it  is  to  be  treated  like  a  common  ulcer. 

Gun  fliot  wounds  are  commonly  covered  from  the  begin¬ 
ning  with  deep  (loughs,  and  various  remedies  are  recorm- 
mended  for  removing  them.  Every  appearance,  however, 
of  this  kind  with  which  they  are  attended  proceeds  entire¬ 
ly  from  contufion  ;  and,  excepting  the  injury  be  extenlive, 
the  (lough  is  not  often  perceptible,  or  it  is  fo  thin  as  tocomq 
away  along  with  the  matter  at  the  firft  or  fee  and  dreffing. 

Although  emollient  poultices  be  extremely  uftful,  they 
ought  to  be  no  longer  continued  than  till  the  effeCts  already 
mentioned  are  produced;  otherwife  they  will  not  only  relax 
the  parts,  hut  alfo  produce  too  copious  a  difeharge  of  mat¬ 
ter,  which  is  fometimes  attended  wfith  great  danger.  A  too 
copious  flow  of  matter  may  proceed  from  different  caufes  ; 
but  in  whatever  way  it  may  have  been  produced,  the  prac¬ 
tice  to  be  adopted  muft  be  nearly  the  fame.  Every  coljec- 
tion  which  appears  muft  have  a  free  outlet,  and  the  limb, 
laid  in  that  poftnre  which  will  moil  readily  admit  of  its  run¬ 
ning  off.  In  fuch  circumftances,  nourishing  diet  and  Peru¬ 
vian  bark  in  confiderable  quantities  are  highly  uftful.  AVhen 
the  difeharge  continues  copious,  in  fpite  of  every  effort  to 
check  it,  detached  pieces  of  bone  or  fome  extraneous  matter 


t  without  delay,  provided  the  nature  of  the  part  will  admit  are  probably  the  caufe.  In  fuch  a  fituation  nothing  will 

joint,  or  in  very*  ldlen  the  quantity  of  ma 


nf  this  with  fafety  :  for  in  wounds  near  a  joint, 

Lembranous  or  tendinous  parts,  the  knife,  as  well  as  forceps, 
fhould  be  put  under  fome  restraint  ;  nor  fhould  any  more 
pening  be  made  than  what  is  abfoiutely  requifite  for  the 
ree  difeharge  of  the  matter  lodged  within.  , 

AAftiere  the  wounded  perfon  has  not  fuffered  any  great  lofs 
f  blood,  and  this  is  generally  the  cafe,  it  will  be  advifablcto 
)pen  a  vein  immediately,  and  take  from  the  arm  a  large 
uantity  ;  and  to  repeat  bleeding  as  circumftances  may 
equire,  the  fecond,  and  even  the  third  day.  Repeated 
fteedings  in  the  beginning  draw  after  them  many  advan- 
ages.  They  prevent  a  good  deal  of  pain  and  inflamma- 
ion,  leffen  any  feverifh  affanlts,  forward  the  digeftion,  and 
eldom  fail  to  obviate  impofthumations,  and  a  long  train  of 
Vol.  XVIII.  Part  I. 


matter  till  fuch  iubftances  be  removed. 


The  wound  ought  therefore  again  to  be  examined,  and  loofe 
bodies  removed.  Pieces  of  cloth  have  been  known  to  be 
removed  by  fetons,  when  that  method  was  practicable,  after 
every  other  method  had  failed.  Opium  likewife  is  frequent¬ 
ly  ufeful  in  checking  an  exceftive  difeharge,  wheu  it  happens 
to  he  kept  up  by  irritation. 

Although  no  confiderable  hemorrhagy  may  happen  at 
firft  in  gun -(hot  wounds ;  yet  after  the  Houghs  commonly- 
produced  upon  fuch  occafions  have  come  off,  fome  confi¬ 
derable  arteries  may  be  expofed,  and  then  a  dangerous  he- 
morrhagy  may  enfue.  The  hemorrhagy  is  often  preceded 
by  a  great  heat  in  the  injured  parts,  and  w  ith  a  throbbing 
pulfatory  pain.  At  this  period  it  may  frequently  be  pre- 
N  vented 
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vented  by  plentiful  blood-letting,  particularly  local.  But 
if  the  hemorrhagy  has  fairly  taken  place,  and  from  arteries 
of  confiderable  fize,  nothing  will  do  but  the  proper  applica¬ 
tion  of  ligatures.  As  the  difcliarge  in  thefe  cafes  w'ould 
often  prove  dangerous  before  the  furgeon  could  be  procu¬ 
red,  the  attendants  fhould  be  furnifhed  with  a  tourniquet, 
with  directions  to  apply  it,  upon  the  firft  appearance  of 
blood. 

Till  of  late  years  the  fcarifying  of  gun-fhot  wounds  was 
a  pra£lice  which  prevailed  very  univerfally  among  furgeons; 
and  it  was  expected  by  this,  that  the  floughs  with  which 
wounds  are  fometimes  covered  would  fooner  feparate,  and 
that  the  cure  would  thereby  be  more  readily  performed.^ 
It  is  now,  however,  known,  that  this  pra&ice,  inftead  of 
being  ufeful,  very  generally  does  harm  by  increasing  the  in¬ 
flammation.  It  fhould  therefore  be  laid  entirely  afide. 
When  a  gun-fhot  wound  cannot  eafily  or  fafely  be  laid  open 
from  pne  end  to  the  other,  perhaps  it  may  be  proper  to  in¬ 
troduce  a  cord  through  the  finus..  This,  however,  fhoiild 
not  be  attempted  till  the  firft  or  inflammatory  (late  of  the 
wound  is  over  :  but  when  a  cord  cannot  Vie  properly  intro¬ 
duced,  on  account  of  the  fituation  or  dire&ion  of  the  wound, 
comprefiion  may  prove  equally  ufeful  here  as  in  cafes  of 
pundured  wounds. 

Mortification  happening  after  gun-fhot  wounds,  is  to  be 
treated  in  the  fame  manner  as  if  it  had  arifen  from  any  other 
caufe,  only  bark  is  not  to  be  promifcuoufly  ufed;  as,  in  ple¬ 
thoric  habits,  it  may  prove  hurtful,  though  in  debilitated  re¬ 
laxed  habits  it  will  be  extremely  ufeful ;  but  even  in  fuch  it 
fhould  never  be  given  while  much  pain  and  tenfion  con¬ 
tinue. 
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cautery  ;  which,  together  with  apientnul  fuppuration,  Has, lpflad 
in  different  inftances,  appeared  to  anlwer  the  purpofe  effec-^on| 
tually  ;  at  lea  ft,  patients  treated  in  this  manner  have  efca-^T 
ped,  while  others  hit  at  the  fame  time  by  the  fame  animal 
have  fuffered.  The  fooner  the  operation  is  performed,  the 
more  effedual  it  is  likely  to  prove  ;  but  it  ought  not  to  be 
omitted,  even  though  fome  time  has  elapfed  from  the  time 
that  the  wound  was  inflided;  for  there  is  reafon  to  fuppofe 
that  this  poifon  does  not  enter  tKe  fyftem  fo  quickly  as  fe- 
veral  others  are  obferved  to  do.  Sea-bathing  has  been  much 
recommended  in  all  ages  as  a  preventive ;  but  there  are 
few  well  attefted  cafes^of  its  being  attended  with  advantage. 
Many'  practitioners  depend  much  on  mercury  ;  and  as  itcaa 
be  ufed  along  with  any  other  plan  of  treatment,  it  ought 
not  to  be  negleded. 

When  wounds  are  poifoned  by  the  application  of  matter 
from  certain  fores,  as  thofe  of  the  venereal  or  cancerous 
kinds,  or  from  any  of  the  vegetable  poifons,  it  is  better  to 
remove  the  part  affeded  immediately,  than  to  undergo  a 
courfe  of  medicines  generally  flow  and  often  doubtful  in 
their  operations. 

The  metallic  poifons  do  not  fall  to  be  confidered  in  this 
place  ;  for  however  deleterious  they  may  be  when  taken  in¬ 
to  the  ftomach,  they  feldom  appear  to  be  otherwife  hurtful, 
when  applied  to  wounds,  than  by  irritating  or  corroding  the 
parts  with  which  they  come  in  contad. 


Sect.  IV.  Of  Potfoned  Wounds . 
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CHAP.  III.  Inflammation  and  its  Confequences* 
Sect.  I.  Of  Inflammation  and  Suppuration . 


PorsoN  may  be  introduced  into  the  fyftem  various  ways. 
r  ds  The  effeds  of  the  poifon  introduced  by  the  flings  of  infeds 
poifoned  by  may  frequently  be  prevented  by  applying  immediately  vine- 
by  the  bite  gar  or  ardent  fpirits.  After  inflammation  has  come  on,  the 
of  animal  &.  inoft  effedual  remedy  is  the  wafhing  the  parts  with  cold 
water.  The  bite  of  a  viper  is  not  always  dangerous  ;  but 
as  we  can  never  judge  with  certainty  whether  the  wound  be 
poifoned  or  not,  and  as  the  poifon  of  this  animal  ads  very 
fpeedily  upon  the  fyftem,  its  bad  effeds  ought  to  be  pre¬ 
vented  by  every  poffible  means.  The  injured  part  ought 
either  to  be  cut  out  immediately,  or  deftroyed  with  the  ac¬ 
tual  or  potential  cautery. 

Formerly  fudion  was  much  employed,  and  frequently 
with  fuccefs  :  it  fhould  not,  however,  prevent  the  removal 
of  the  part.  After  the  part  has  been  removed,  we  fhould 
endeavour  to  produce  a  plentiful  fuppuration.  Wlien  the 
poifon  appears  to  have  entered  the  fyftem,  the  application 
of  warm  oil  over  the  whole  body  has  been  extolled  ;  and  it 
has  been  faid  that  advantage  has  been  derived  from  the  in¬ 
ternal  ufe  of  it.  From  fome  late  obfervations,  however,  the 
efficacy  of  this  remedy  is  much  to  be  doubted.  Perhaps^a 
plentiful  fweat,  kept  up  for  a  confiderable  time,  is  the  moil 
certain  method  yet  difeovered.  Small  dofes  of  volatile  al¬ 
kali  frequently  repeated  is  more  to  be  depended  on  for  pro¬ 
ducing  this  effed  than  any  other  remedy. 

The  bite  of  a  mad  animal  occafions  the  moft  formidable 
irom  tne  poised  wound  known  in  this  country.  In  thefe  wounds  by- 
bite  of  mad  drophobia  indeed  does  not  always  enfue  ;  but  when  it  does, 
animals.  death  is  almoft  certainly  the  confequence.  A  variety  of  no- 
ftrums  for  preventing  and  curing  this  difeafe  have  been  held 
forth  to  the  public  ;  but  there  is  fcarcely  any  well  attefted 
fad  of  any  one  of  them  proving  ufeful.  Nothing  yet  known 
can  be  depended  upon  but  the  immediate  removal  of  the  in¬ 
jured  part, ^either  with  the  fcalpel  or  the  a&ual  or  potential 
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Inflammation  of  any  part  is  accompanied  with  increa- 
fed  heat,  rednefs,  and  painful  tenfion.  For  the  remote  and  ■ 
proximate  caufes  of  inflammation,  together  with  the  treat¬ 
ment  of  inflammatory  difeafes,  fee  Phiegmafue ,  article  Me- J 
dicine.  Inflammation  is  commonly  divided  into  two  fpe* J| 
cies,  the  phlegmonic  and  erythematic.  The  firft  is  diftinguifh*  m| 
ed  by  confiderable  fwelling,  throbbing  pain,  atid.circumfcri- 
bed  bright  red  colour.  T  he  fecond  by  fuperficial  fwelling, 
burning  pain,  dull  red  colour,  apt  to  lpread,  difappearing 
when  prefled,  and  quickly  returning  ;  the  part  affected  is 
frequently  covered  with  fmall  veficles.  The  confequences  ( J 
of  inflammation  are  fuppuration  and  gangrene,  unlefs  the., 
inflammation  be  checked  and  terminated  by  refolution. — f| 
That  an  inflammation  will  terminate  in  fuppuration  may  bca 
known  from  the  length  of  time  it  has  continued,  from  theSf, 
remiffion  of  the  pain  and  hardnefs,  the  greater  elevation  of 
the  fkin  in  the  middle  part,  a  change  of  colour  from  red  to 
bluifh  or  livid,  a  flight  fever  with  fhivering,  and  from  a  fluc¬ 
tuation  of  matter  perceived  on  handling  the  part. 

During  the  firft  ftage  of  the  inflammation,  however,  we^ 
ought,  for  the  moft  part,  to  endeavour  to  refolve  it,  or  pre*j, 
vent  the  fuppuration.  Yet  fome  cafes  muft  be  exceptecU 
For  inftance,  thofe  inflammatory  fwellings  which  fometimes3, 
•occur  in  fevers,  or  fucceed  to  them,  ought  always  to  be 
brought  to  fuppuration  ;  and  it  might  be  very  dangerous  to 
attempt  a  refolution  of  them.  In  fwellings  of  a  fcrophulous 
nature,  it  is  perhaps  beft  to  do  nothing  at  all,  either  with  a 
view  to  refolve  or  fuppurate*  Thus  it  might  be  dangerous 
to  make  ufe  of  repellent  applications,  at  the  fame  time  that 
it  is  by  no  means  advifable  to  promote  their  fuppuration 
the  cure  of  fuch  fwellings,  when  opened,  proving  always 
very  troublefome  ;  while  at  the  fame  time  it  is  known,  that 
fuch  fwellings  may  remain  for  a  very  long  time  without  any 
rifle  to  the  patient.  In  the  lues  venerea,  too,  as  we  are 
poffeffed  of  a  certain  antidote  for  the  diforder,  it  is  beft  not 
to  attempt  the  fuppuration  of  any  buboes  which  may  ap-j 
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be  cure  of  them,  when  opened,  very  often  proves 


pear;  33  me  vmw  «  . \--r-  7  <  * 

extremely  troublefome  ;  and  as  their  being  opened  cannot 

contribute  any  thing  towards  their  cure.  .  . 

Where  the  inflammation  is  but  beginning,  and  the  lymp- 
toms  are  not  fo  violent  as  to  afted  the  general  fyftem,  to- 
pical  remedies,  with  a  due  attention  to  regimen,  often  an- 
fwer  in  reviving  them.  The  firrt  thing  to  be  attended  to 
in  the  cafe  of  every  inflammation,  is  the  removal  of  the  ex- 
citing  caufes,  which  either  have  brought  on  the  Mamma- 
tion  originally,  or  which  may  continue  it  after  it  is  begun. 
^Sueli  are  extraneous  bodies  in  wounds,  pieces  of  fractured 
bones,  luxations,  See.  Ot  all  the  various  applications  for  an 
inflamed  part,  tliofe  of  a  fedative  nature  are  chiefly  to  be  de¬ 
pended  upon  ;  and,  next  to  thefe,  emollients.  Of  the  for* 
rnei  kind  we  may  confider  all  the  different  preparations,  of 
le*d  dift'olved  in  vinegar;  together  with  vinegar  itfelf,  which 
generally  ads  alfo  as  a  fedative.  Among  the  latter  we  may 
place  the  mild  exprefled  oils,  as  alfo  the  foft  ointments  made 
with  thele  oils  and  pure  wax.  . 

When  we  fpeak  of  fedative  medicines,  however,  ltjmuft 
not  be  underflood  that  all  of  that  clafs  are  to  be  nfed  indif- 
criminately.  Thus  opium,  though  one  of  the  molt  poweiful 
of  all  fedatives,  yet  as  its  application,  externally,  to  the  hu¬ 
man  body,  is  always  attended  with  fome  decree  of  irritation, 
however  nfeful  it  may  at  times  be  found  in  fome  particular 
ipecies  of  inflammatory  diforders,  will  never,  probably,  as  an 
external  application,  become  of  general  ufe  in  thefe  cafes. 
Warm  emollient  fomentations  alfo,  though  powerful  feda¬ 
tives,  as  tending  more  effe&ually  to  lemove  tenfion  and  pain 
than  perhaps  any  other  remedy,  are  conftantly  found  to  be 
improper  where  a  refolution  is  to  be  wilhed  for.  Their 
conftant  effect  is,  either  to  bring  the  fwclling  to  a  fuppura- 
lion,  or  to  relax  the  parts  in  fuch  a  manner  as  to  render  the 
removal  of  the  diforder  always  exceedingly  tedious. 

Mr  Bell  recommends  the  preparations  of  lead  as  proper 
applications,  in  cafes  of  external  inflammation,  where  we  wifh 
for  a  refolution.  The  bell  method  of  applying  it,  he  fays, 
is  in  the  form  of  a  watery  folution  ;  and  he  gives  the  fol¬ 
lowing  formula:  *  Sacchar.  fat  urn.  Jfs. ;  folve  in  acet. 
pur.  3iv.  ;  et  adde  aq.  fontan.  diftillat.  Ibij.  The  addition 
of  vinegar  renders  the  folution  much  more  complete  than  it 
otherwife  would  be  ;  and  without  it  indeed  a  very  conlider- 
able  proportion  of  the  lead  generally  feparates  and  falls  to 
the  bottom. 

In  making  ufe  of  this  folution  in  cafes  of  inflammation, 
as  it  is  of  confequence  to  have  the  parts  affedlcd  kept  con- 
ilantly  moifl  with  it,  cataplafms  prepared  with  it  and  crumb 
of  bread  in  general  anfwer  that  intention  exceedingly  well. 
But  when  the  inflamed  part  is  fo  tender  and  painful  as  not 
cafily  to  bear  the  weight ‘of  a  poultice*  which  rs  frequently 
the  cafe,  pieces  of  foft  linen  moifiened  with  the  folution  an¬ 
fwer  the  purpofe  tolerably  well.  Both  fhould  be  applied 
cold,  or  at  lead  with  no  greater  warmth  than  is  merely  necef- 
iary  for  preventing  pain  or  mieafinefs  to  the  patient :  they 
fhould  be  kept  almoft  conftantly  at  the  part,  and  renewed 
always  before  turning  ftiff  or  hard. 

When  the  tenfion  and  irritation  on  the  fkin  are  confider- 
able,  emollients  are  often  attended  with  very  great  advan¬ 
tage  :  the  parts  affedled  being,  in  fuch  a  ftate  of  the  diior- 
der,  gently  rubbed  over  with  any  of  the  mild  exprefled  oils 
two  or  three  times  a-day,  the  tenfion,  irritation,  and  pain- 
are  often  very  much  relieved,  and  the  difeuflion  of  the  tu, 
mor  thereby  greatly  promoted. 

In  every  cafe  of  inflammation,  indeed,  emollient  applica¬ 
tions  would  afford  fome  relief.  But  as  the  preparations  of 
lead,  already  recommended,  prove  in  all  fuch  diforders  ftill 
more  advantageous ;  and  as  unguents  of  every  kind  tend 
confiderably  to  blunt  the  a&ion  of  lead  ;  thefe  two  fets  of 
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remedies  fhould  as  feldom  as  pofuble  be  allowed  to  mterfoe^flamma 
with  one  another  ;  and  emollients  fhould  accordingly  never 
be  preferibed,  but  when  the  circumftances  already  mention- 
ed,  of  irritation,  tenfion,  and  pain,  are  fo  confiderable  as  to  v— 
render  their  application  altogether  neceffary. . 

•  When  the  part  affedled  with  inflammation  is  not  very  ten¬ 
der,  or  lies  deep,  applications  of  vinegar  are  often  had  re- 
courfe  to  with  conliderable  advantage  :  the  mod  effectual 
form  of  ufing  it  feems  to  be  by  way  of  cataplafm,  made  with 
the  llrongefl  vinegar  and  crumb  of  bread.  In  fuch  cafes, 
an  alternate  ufe  of  this  remedy,  with  the  faturnine  folution, 
has  produced  more  beneficial  effects  than  are  commonly  ob- 
ferved  from  a  continued  courfe  ot  any  one  of  them. 

At  the  fame  time  that  thefe  applications  are  continued, 
blooding  with  leeches,  or  cupping  and  fcarifying,  as 
near  a3  pofflblc  to  the  part  affe&ed,  is  generally  of  very 
great  fervice  ;  and  in  no  cafe  of  local  inflammation  fhould 
ever  be  omitted.  In  all  fuch  cafes,  the  whole  body,  but 
more  efpecially  the  difeafed  part,  fhould  be  preferved  as  free 
as  poflible  from  every  kind  of  motion  ;  and,  for  the  fame 
reafen,  the  neceflity  of  a  low  cooling  diets  in  every  inflam¬ 
matory  diforder,  appears  obvious,  as  does  alfo  a  total  abfti- 
nence  from  fpirituous  and  fermented  liquors.  ^ 

In  flight  cafes  of  inflammation,  a  due  perfeverance  of  the  Blood  Jet- 
feveral  articles  taken  notice  of  will,  in  general,  be  found  ring,  when 
fufFicient  for  every  purpofe.  But  when  there  is  likewife  a  r *°Pep  *or 
full,  hard,  or  quick  pulfe,  with  other  fymptoms  of  fever, 
neral  blood-letting  becomes  neceffary;  the  quantity  of  blood  * 
taken  away  being  always  to  be  determined  by  the  violence 
of  the  diforder,  and  by  the  age  and  ftrength  of  the  patient. 
Evacuation,  however,  fhould  never  be  carried  to  a  greater 
height  than  what  is  merely  neceffary  for  moderating  the  fe¬ 
brile  fymptoms  ;  for  if  fuppuration  fhould  take  place  after 
the  fyftem  is  too  much  reduced,  its  progrefs  is  thereby  ren¬ 
dered  much  more  flow  and  uncertain,  nor  will  the  patient  be 
fo  able  to  bear  the  difcliarge  that  muft  enfue  upon  opening 
the  abfeefs.  The  ufe  of  gentle  laxatives,  together  with  cool¬ 
ing  diaphoretic  medicines,  are  alfo  attended  with  very  good 
effedts. 

Thefe  different  evacuations  being  premifed,  the  next  ob¬ 
ject  of  confequence  is  to  procure  eafe  and  quietnefs  to  "the 
patient  ;  which  is  often,  in  inflammatory  cafes,  of  more  real 
fcrvice  than  any  other  circumftance  whatever.  The  moil 
effectual  remedy  for  this  purpofe  is  opium  ;  which,  when 
pain  and  irritation  are  conliderable,  as  in  extenflve  inflamma¬ 
tions  very  frequently  happens,  fhould  never  be  omitted.  In 
large  wounds,  efpecially  after  amputations  and  other  capital 
operations,  alfo  in  pun&ures  of  all  kinds,  large  doles  of  opium 
are  always  attended  with  remarkable  good  effedts.  In  all 
fuch  cafes,  however,  opium,  in  order  to  have  a  proper  in¬ 
fluence,  fhould,  as  was*  obferved,  be  adminiftered  in  very- 
large  dofes;  otherwife,  inftead  of  proving  ferviceable,  it 
feems  rather  to  have  the  contrary  effedt ;  a  circumftance 
which  is  perhaps  the  chief  realon  for  opiates  in  general  ha¬ 
ving  been  very  unjuftly  condemned  in  every  cafe  of  inflam¬ 
mation. 

By  a  proper  attention  to  the  different  circumftances  taken 
notice  of,  in  the  courfe  of  three  or  four  days,  and  fome- 
times  in  a  fhorter  fpaceof  time,  refolution  of  the  tumor  will 
in  general  begin  to  take  place  ;  at  leaft  before  the  end  of 
that  period  it  may,  for  the  molt  part,  be  known  how  the 
diforder  is  to  terminate.  If  the  heat,  pain,  and  other  at¬ 
tending  fymptoms  abate,  and  efpecially  if  the  tumor  begins 
to  decreafe,  without  the  occcurrence  of  any  gangrenous  ap¬ 
pearances,  we  may  then  be  almoft  certain  that  by  a  continu¬ 
ance  of  the  fame  plan  a  total  refolution  will  in  time  be  ef- 
fedted. 

But,  on  the  contrary,  if  all  the  different  fymptoms  rather 
N  2  increafe; 
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inereafe  ;  and  efpecially  if  the  tumor  turns  larger,  and  fome- 
what  foft,  with  an  inereafe  of  throbbing  pain;  wc  may  then 
with  tolerable  certainty  conclude,  that  fuppuration  will  take 
place  ;  and  fhould  therefore  immediately  defid  from  fuch 
applications  as  were  judged  proper  while  a  cure  was  thought 
practicable  bv  refolution,  and  endeavour  to  affid  nature  as 
much  as  poffible  in  the  formation  of  pus,  or  what  is  called 
maturation  of  the  tumor,  bor  this  purpofe  there  is  nothing 
better  than  to  preferve  a  proper  degtec  of  heat  in  the  parts. 
Th is  is  commonly  done  by  the  means  of  w^arm  fomentations 
and  cataplafms,;  and  when  thefe  are  regularly  and  frequent¬ 
ly  renewed,  nothing,  it  is  probable,  could  more  effectually 
anfwer  the  purpofe.  But  in  the  ordinary  manner  in  which 
they  arc  applied,  by  the  cataplafms  being  renewed  only 
once,  or  at  mod  twice  a  day,  they  mud  always,  it  is  ima¬ 
gined,  do  more  harm  than  good.  For  fo  foon  as  the  degree 
of  heat  they  were  at  firfl  poffeffed  of  is  diffipated,  the  moif- 
lure  kept  r.p  by  them,  with  the  confequent  evaporation 
which  enfues,  muft  always  render  the  part  a  great  deal  cold¬ 
er  than  if  it  had  been  merely  wrapped  in  flannel  without  the 
life  of  any  fuch  application. 

In  order  to  receive  all  the  advantages  of  fuch  remedies, 
the  part  affedled  fhould  be  well  fomented  with  flannels  -p ref- 
fed  out  of  any  warm  emollient  decoftion,  applied  as  warm 
ss  the  patient  can  eafily  bear  them,  continued  at  lead  half 
an  hour  at  once,  and  repeated  four  times  a  day. 

Immediately  after  the  fomentation  is  over,  a  lar^e  emol¬ 
lient  poultice  fhould  likewife  be  applied  warm,  and  renewed 
every  fecond  or  third  hour  at  fartheft.  Of  all  the  forms  re¬ 
commended  for  emollient  cataplafms,  a  common  milk  and- 
bread  poultice,  with  a  proportion  of  butter  or  oil,  is  perhaps 
the  moll  eligible  ;  as  it  not  only  poffeffcs  all  the  advantages 
of  the  others,  but  can  at  all  times  be  more  eafily  ob¬ 
tained. 

Roaded  onions,  garlic,  and  other  acrid  fubdances,  are 
frequently  made  ufe  of  as  additions  to  maturating  cataplafms. 
When  there  is  not  a  due  degree  of  inflammation  in  the  tu¬ 
mor,  and  when  it  appears  probable  that  the  fuppuration 
would  be  quickened  by  having  the  inflammatory  fymptoms 
fomewhat  increafed,  the  addition  of  fuch  fubdances  may 
then  be  of  fervice  ;  but  when  ftimulants  are  neceffary  in 
fuch  cafes,  a  fmall  proportion  of  drained  galbanum,  or  of 
any  of  the  warm  gums,  dilfolved  in  the  yolk  of  an  egg,  and 
added  to  the  pquhiees,  is  a  move  certain  form  of  applying 
them.  Whenever  the  inflammation,  however,  takes  place 
to  a  proper  degree,  fuch  Aimulating  fubdances  never  can  be 
neceffary  ;  and  in  many  cafes,  it  is  apprehended,  they  may 
even  do  mifehief. 

In  fuch  tumors  as,  from  their  being  pofTeffed  of  little  or 
no  inflammation,  arc  commonly  fafd  to  be  of  a  cold  nature, 
as  they  are  generally  indolent,  and  proceed  very  ffowly  to 
fuppuration,  plaflers  compofed  of  the  warm  gums  are  often 
had  recourfe  to  with  confidcrable  advantage.  In  fuch  cafes, 
they  are  not  only  of  ufe  by  the  dimulus  and  irritation  they 
cccafion,  but  by  the  heat  -which  they  tend  to  preferve  in  the 
part.  They  become  particularly  neceffary  when  the  patient, 
by  being  obliged  to  go  ahroadgeannot  have  cataplafms  fre¬ 
quently  enough  renewed,  or  fo  conveniently  applied  ;  but 
when  fome  fuch  objection  does  not  occur,  the  latter,  for 
very  obvious  reafons,  fhould  always  be  preferred. 

Dry  cupping,  as  it  is  termed,  that  is,  cupping  without 
the  ufe  of  the  fcarificator,  upon  or  as  near  as  poffible  to  the 
part  affe£cd,  is  frequently  had  recourfe  to  with  advantage 
in  promoting  the  fuppuration  of  tumors.  It  is  only,  how¬ 
ever,  in  fuch  as  thefe  lad  mentioned,  where  there  feems  to 
be  a  deficiency  of  inflammation,  that  it  can  ever  either  be 
neceffary  or  ufeful ;  but  in  all  tumors  of  a  real  indolent  na- 
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ture,  and  where  there  is  dill  fome  probability  of  a  fuppuJnfltn 
ration,  no  remedy  is  more  effectual.  d>u 

Thefe  different  applications,  under  the  rednflions  taken 
notice  of,  being  continued  for  a  longer  or  fhorter  time,  ac-  ^ 
cording  to  the  frze  of  the  tumor,  its  fituatioh,  and  other  cir- 
cumdances,  a  thorough  fuppuration  may  in  general  at  lad 
be  expected. 

Matter  being  fully  formed  in  a  tumor,  is  known  by  a  re-gj  J 
million  of  all  the  fymptoms  taking  place  ;  the  throbbing 
pain,  which  before  was  fiequent,  now  goes  off,  and  the  pa-fomm 
tient  complains  of  a  more  dull,  condant,  heavy  pain  :  the 
tumor  points  at  fome  particular  part,  generally  near  to  its 
middle;  where,  if  the  matter  ts  not  encyded,  or  deep  feated, 
a  whitifh  yellow  appearance  is  pbferved,  in  [lead  of  a  deep 
red  that  formerly  took  place  ;  and  fluctuation  of  a  fluid  un¬ 
derneath  is,  upon  preffure,  very  evidently  difeovered.  vSome- 
times,  indeed,  when  ?.n  abfeefs  is  thickly  covered  with  muf. 
cnlar  and  other  parts,  though,  from  concurring  circumdan- 
ces,  there  can  be  little  doubt  of  there  being  even  a  very 
confidcrable  colle&ion  of  matter,  yet  the  fluctuation  cannot 
be  readily  diflinguifhed  :  it  does  not,  however,  often  hap¬ 
pen,  that  matter  is  fo  very  deeply  lodged  as  not  to  he  dif¬ 
eovered  upon  proper  examination. 

This,  however,  is  a  circumflance  of  the  greated  confe- 
quence  in  practice,  and  deferves  more  attention  than  i$ 
commonly  given  to  it.  In  no  part  of  the  furgeon’s  em¬ 
ployment  is  experience  in  former  flmilar  cales  of  greater 
ufe  to  him  than  in  the  prefent ;  and  however  Ample  it 
may  appear,  yet  nothing,  it  is  certain,  more  readily  di- 
ftinguifhes  a  man  of  observation  and  extenfive  practice, 
than  his  being  able  eafily  to  detedl  collections  of  deep  feat¬ 
ed  matter  ;  wliild  nothing,  on  the  contrary,  fo  materi?.l- 
]y  affe&s  the  character  of  a  furgeon,  as  his  having,  in  fuch 
cafes,  given  an  inaccurate  or  unjuA  prognolis ;  as  the 
event,  in  diforders  of  that  nature,  comes  generally  at  lafl  to 
be  clearly  demondrated  to  all  concerned. 

Together  with  the  fe\reral  local  fymptoms  of  the  prefence 
of  pus  already  enumerated,  may  be  mentioned  the  frequent 
fhiverings  to  which  patients  are  liable  on  its  fird  formation!  j 
thefe,  however,  feldom  occur  fo  as  to  be  didinttly  observed, 
unlefs  the  collection  is  confidcrable,  or  feated  internally  in 
fome  of  the  vifeera. 

After  the  matter  is  fully  formed,  and  the  abfeefs  broughtOf1 
to  maturity,  the  only  remedy  is  to  open  it,  and  give  vent  todj 
the  pus  it  contains.  In  many  cafes,  indeed,  nature  will  do 
the  work,  and  abfeeffes,  when  fuperficially  feated,  will  cei- 
tainly  burfl  of  tbemfelves  :  but  where  the  matter  lies  deep, 
we  are  by  no  means  to  wait  for  this  fpontaneous  opening  ;  as  j 
the  pus  will  acquire  an  acrimony  before  it  can  break  through  | 
the  integuments,  which  may  prove  very  prejudicial  to 
health.  However,  it  is  a  general  rule  not  to  open  abfeeffes  j| 
till  a  thorough  fuppuration  has  taken  place  ;  for,  when  laid  | 
open  long  before  that  period,  and  while  any  confiderabie 
hardnefs  remains,  they  commonly  prove  more  troublefome, 
and  feldom  heal  fo  kindly. 

In  fome  cafes,  however,  it  is  neceffary  to  deviate  from 
this  general  rule,  and  to  open  them  a  good  deal  fooner  ; 
particularly  in  all  fuch  ciitical  abfeeffes  as  occur  in  malignant 
levers.  Inlike  manner,  in  the  plague,  we  are  commonly  advifed 
to  open  fuch  tumors,  fo  foon  as  they  are  at  all  tolerably  ad¬ 
vanced,  and  not  to  wait  till  they  are  fully  maturated  ;  as, 
from  experience  in  thefe  diforders,  it  is  found  to  be  of  more 
confequence,  for  the  removal  of  the  original  difealc,  to  have 
a  quick  difeharge  of  matter  produced,  than  any  harm  the 
patient  can  ever  fuffer  from  having  a  fwelling  fomewhat  pre¬ 
maturely  laid  open. 

In  abfeeffes,  alfo,  fftuated  on  any  of  the  joints,  or  upon 
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either  of  the  large  cavities  of  the  breaft  and  abdomen,  and 
more  especially  when  they  feem  to  run  deep,  they  fhonH  al¬ 
ways  be  opened  as  foon  as  the  leafl  fluctuation  of  matter  is 
di (covered.  For,  when  the  rdiftanCe  is  on  every  fide  equal, 
they  j lift  as  readily  point  inwardly  as1  outwardly  :  and  the 
confequence  of  a  laroe  abfeefs  binding  into  either  of  the 
large  cavities,  is  well  known  moil  frequently  to  prove  fatal: 
An  inltance  of  which,  in  the  followin  r  cafe,  with  very  little 
attention,  might  have  been  prevented.  A  furgeon  of  emi¬ 
nence,  and  of  very  extenfive  practice,  was  applied  to  by 
a  young  healthy  1  eking  man,  with  a  large  abfeefs  upon 
the  left  fide  of  his  cheft.  A  fluctuation  of  a  fluid  was, 
upon  preffure,  very  evidently  difeovered ;  and  it  was  agreed, 
by  other  two  practitioners  who  were  prefent,  that  an  open¬ 
ing  fhould  be  made  to  give  vent  to  the  matter.  But  the 
operator,  being  much  engaged  in  bufinefs,  could  not  fix 
on  an  earlier  period  for  doing  it  than  the  third  day  from 
the  patient's  applying  to  him  .•  unluckily,  however,  the  pa¬ 
tient  died  fuddenly  in  Ins  bed  the  night  before  the  abfeefs 
was  to  have  been  opened.  On  examining  the  body,  the 
tumor  had  di  (appeared  entirely,  without  any  external  open¬ 
ing  being  obfervable  ;  and,  on  opening  the  thorax,  it  was 
found  to  have  burll  inwardly  upon  the  lungs,  and  produced 
immediate  fuffocation. 

In  every  other  circumflance,  however,  except  in  the  cafes 
alluded  to,  the  rule  in  opening  abfeeftes  is,  as  was  already 
remarked,  To  allow  a  thorough  fuppuration  to  take  place, 
before  any  vent  whatever  be  given  to  the  matter  ;  and  it 
being  then  determined  to  lay  the  collection  open,  the  next 
quelFon  that  occurs,  is  with  refpedb  to  the  manner  of  do¬ 
ing  it. 

There  are  tlmee  ways  of  opening  an  abfeefs  fo  as  to  give 
p.n  outlet  to  the  matter;  by  caufiic,  by  incilion,  or  by  the 
introduction  of  a  feton.  The  firfl  is  more  agreeable  to  ti- 
,  mid  patients,  who  are  afraid  of  the  pain  of  incilion,  but  is 
attended  with  lome  inconveniences  which  render  the  method 
of  incilion  much  preferable.  Cauilic  aefs  flowly,  and  pro¬ 
duces  a  long  continued  pain  ;  befrdes,  no  kind  of  caufiic  has 
yet  been  invented,  the  effects  of  which  can  be  confined  to 
a  certain  determinate  extent  ;  hence  the  patient  is  liable  to 
fuffer  much  uimeceflary  pain,  as  the  caufties  commonly 
employed  are  either  the  lapis  infernalis  or  lunar  caufiic. 

1  he  abfeefs  is  to  have  a  flip  of  adhefive  plaftef  applied  to  it, 
with  a  flit  cut  in  it  of  a  fize  fomewhat  lefs  than  the  opening  is 
intended  to  be.  This  flit  is  to  be  filled  with  caufiic  redu¬ 
ced  into  a  powder,  and  wetted  to  make  it  adl  more  quickly. 

It  is  then  to  be  covered  bver  with  a  plafier,  and  the  whole 
is  fccured  with  a  firm  comprels  and  bandage.  The  time 
lieceflary  for  the  caufiic  to  make  a  fufficient  opening  will 
depend  upon  the  thickneft  of  thfe  fktn  grid  flrength  of  the 
caufiic;  but  generally  it  lequires  feveral  hours.  When  we 
find  that  an  eichar  is  made,  it  is  to  be  foftened  with  any 
emollient  ointment  until  it  can  be  readily  feparated  ;  after 
which,  the  matter  is  to  be  difeharged,  and  the  abfeefs  treat¬ 
ed  as  one  opened  by  incilion. 

I  he  method  of  opening  abfeefifes  by  the  knife  is,  to  make 
an  incifion  of  fueh  a  fize  as  to  give  tree  vent  to  the  matter. 

1  he  opening  is  to  be  made  in  the  under  part  of  the  tumor, 
that  the  matter  may  pafs  readily  out.  It  has  been  a  prac¬ 
tice  among  furgeons  either  to  open  a  large  abfeefs  from  end 
to  end,  or  at  lead  through  two-thirds  of  its  length  ;  but 
from  the  bad  confequences  which  often  attend  this  method, 
the  latefi  praditionerriiave  thought  it  better  merely  to  give 
a  free  difeharge  to  the  matter,  without  expofing  the  part  to 
the  adion  of  the  air. 

The  third  method,  viz.  that  by  the  feton,  is  now  fre- 
quently  employed.  It  has  the  advantage  of  being  attended 
%vith  littla  pain,  emptying  the  abfeefs  in  a  gradual  manner, 
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and  completely  preventing  the  accefs  of  the  air,  which,  in.  Gang^rc. 
the  other  two  methods,  is  often  attended  with  bad  confe-  ^ 
quences ;  and  it  frequently  peiforms  a  cure  in  a  much  lhort- 
er  time. 

There  are  various  inftruments  for  introducing  the  feton;  it 
may  even  frequently  be  done  by  a  lancet  and  common  probe  ; 
but  the  inftruments  rtprefented  in  Plate  CCCCLXXXV1I. 
fig.  i.  and  2.  are  more  frequently  employed.  One  of  tilde 
being  tlireaded  with  glover's  foft  filk,  is  to  be  introduced 
through  the  upper  part  of  the  tumor  ;  but  if  the  blunt  one 
(fig*  2.)  be  employed,  it  will  be  neceftary  to  have  the  afiifU 
anee  of  a  lancet  ;  the  inftrument  is  then  to  be  brought  out 
at  the  under  part  of  the  tumor,  and  in  this  way  the  matter 
will  be  allowed  to  run  gradually  off. 

i  he  ufual  mode  of  dreffing  an  abfeefs  the  firfl  time  is 
with  dry  lint.  In  the  courle  of  dreffing,  it  will  be  propet 
to  have  regard  to  the  iitiuition  of  the  abfeefs,  <\nd  as  much 
as  pcflihle  to  make  the  patient  favour  the  difeharge  by  his 
ordmai y  poflure  :  and  to  this  end  alfo,  the  difcliarge  muft 
be  affifted  by  comprefs  and  bandage  :  the  comprefs  may  be 
made  of:  loft  old  linen,  applied  according  to  the  nature  of 
the  part  and  the  feafon  of  the  year.  The  frequency  of 
dreffing  will  depend  on  the  quantity  of  difeharge  :  once  iit 
24  houis  is  ordinarily  fufiicient  ;  but  fomelimts  twice,  of 
perhaps  three  times,  is  neeeflary. 


Sect.  II.  Of  Gangrene. 

'The  other  confequence  of  inflammation  is  gangrene, 
which  may  terminate  in  mortification.  When  the  colour 
of  an  inflamed  part  changes  to  a  dark  red,  when  bliflers 
arife  on  it  containing  an  ichorous  fluid,  we  know  that  it 
has  become  gangrenous.  When  it  becomes  black,  flaccid, 
and  infen fibFe,  when  it  lofts  heat,  and  acquires-  a  putrid 
fmell,  it  has  proceeded  to  complete  mortification.  A  gan¬ 
grene  feldom  afFe&s  thofe  who  enjoy  a  good  habit  of  body, 
though,  even  in  them,  it  may  be  brought  on  accidentally 
by  whatever  deftroys  the  texture  of  a  part  ;  as  contufion, 
long  continued  pieffure,  or  whatever  deprives  a  part  of  its 
nourishment.  In  like  manner,  cold,  by  putting  a  flop  to 
the  circulation,  may  produce  gangrene,  and  frequently  does 
fo  in  cold  climates.  This  comes  on  fuddenly,  without  any 
pain  or  previous  inflammation  ;  and  the  patient  himfelf  is  fre¬ 
quently  infeniihle  of  it,  till  he  is  informed  of  his  fituation  \y 
fome  other  pgrfon. 

A  deftdl  in  the  circulation,  in  extreme  old  age,  frequently 
oceafions  mortification  in  the  extremities. 

There  are  fome  inftances  of  what  is  called  dry  gangrene ,  Dry  gan- 
in  which  the  parts  continue  totally  mortified  for  a  great grenc. 
length  of  time,  without  either  turning  very  flaccid,  or 
running  into  diflolution.  But  fuch  cafes  never  occur  from 
inflammation ;  they  happen  commonly  from  the  flow  of 
blood  to  fuch  parts  being  put  a  flop  to  by  compreffion  of 
one  kind  or  another,  as  tumors,  ligatures,  or  other  fimilar 
caufes,  obflru£ting  the  principal  arteries  which  ufed  to  fup- 
ply  them  ,•  which,  when  the  ftoppage  of  tire  circulation  is 
complete,  always  oceafions  a  very  flow,  tedious,  mortifica¬ 
tion  ;  and  as  the  parts  in  fuch  inftances  are  no  longer  fuppli- 
ed  with  frtfh  quantities  of  fluids,  while  a  confiderable  evapo¬ 
ration  mu  ft  ftill  be  going  on,  fuch  a  degree  of  humidity 
cannot  therefore  poffibly  occur  as  does  in  other  cafes  of 
gangrene.  So  that  fpecies  of  the  diforder  has,  perhaps, 
with  propriety  enough,  been  termed  the  dry  gangrene . 

There  is  another  variety  of  the  difeafe  termed  white  gan-  WJ 
grene  ;  in  which  the  parts  fuppofed  mortified  do  not  turngren^ 
black,  but  retain  nearly  their  former  colour,  &c.  Whether 
fuch  a  complaint,  however,  can  with  propriety  be  denomina¬ 
ted  gangrene  or  riot,  may  properly  be  doubted :  but  as  it  is 
chiefly  that  fpecies  of  the  diforder  which  fucceeds  inflam¬ 
mation 
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Gangrene,  motion  that  is  here  particularly  treated  of,  and  m  which  no 
fuch  varieties  arc  ever  obferved,  it  is  not  neceflary  to  carry 
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The  prognofis  in  every  cafe  of  gangrene  is  doubtful 
at  firft,  as,  even  in  the  flighteft  cafes,  the  patient  may  luiter 
from  the  fpreadmg  of  the"  difeafe;  but  flight  cafes,  from  ex¬ 
ternal  injuries,  are  more  favourable  than  thofe  which  ante 
from  internal  caufes,  though  no  perfon  can  be  conhdered 
fafe  till  the  difeafed  parts  are  feparated,  and  even  entirely 
call  off.  When  inflammation  happens  round  a  mortified 
part,  more  efpecially  if  pus  be  formed,  we  may  pretty  cer- 
tainly  pronounce  that  the  mortified  part  will  be  thrown  off. 
When  there  is  reafon  to  fufpedt  from  the  violence  of  the 
preventing  fever  and  great  heat  of  the  inflamed  part,  that  it  will  teimi- 
pa  -g'-ene  nate  ;n  gangrene,  blood-letting,  and  whatever  may  have  a 

•  tendency  to  moderate  the  inflammation,  may  check  its  pro- 
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giefs.  But  as  the  patient,  in  fuch  cafes,  is  fometimes  apt 
to  fink  afterwards,  nothing  more  ought  to  be  done  than  is 
merely  neceflary  to  moderate  the  prefent  fymptoms.  If  an 
inflamed  furface  put  on  a  gangrenous  appearance  when  the 
patient  is  weak,  and  the  pulfe  low,  we  muff  have  recourie 
to  whatever  may  invigorate  the  fyftem,  \h.  a  nouriflung 
diet,  with  the  free  ufe  of  wine.  Peruvian  bark  like  wife  is 
to  be  given  in  as  great  quantities  as  the  ftomach  of  the  pa¬ 
tient  will  permit.  "When  the  ftomach  cannot  beai  enough 
in  fubftance,  which  is  the  beft  form  of  exhibiting  it,  it  lruy 
be  given  either  in  form  of  tin&ure  or  joined  with  aromatics. 
External  applications,  fuch  as  are  of  a  ftimulating  nature, 
may  likewite  be  ufcful. 

AriflnLy  In  the  cafe  of  gangrene  arifing  from  cold,  the  part  muit 

from  cold,  be  immerfed  in  very  cold  water,  or  rubbed  with  fnow  ;  for 
if  any  thing  warm  be  applied,  or  the  patient  brought  near 
a  fire,  it  certainly  mortifies.  If  the  whole  body  has  become 
toroid  with  cold,  the  fame  practice  muft  be  followed  ;  the 
very  cold  water  fhould  be  afterwards  changed  for  fome  that 
is  a  little  warmer,  and  the  patient  gradually  brought  to  a 
proper  degree  of  heat.  Rubbing  with  fait  is  fometimes 
found  ufeful.  If  the  whole  body  be  benumbed,  cordials  are 
not  to  be  adminiftered  too  fuddenly.  A  glafs  of  cold  wine 
fhould  firft  be  given,  afterwards  warm  wine  by  itlelf,  or 
with  i pices.  If  ftrongcr  coi dials  be  required,  ardent  fpints 
may  be  employed.  Notwithftanding  the  greateft  attention, 
however,  a  mortification  fometimes  takes  place,  and  in  fome 
inftances  veiy  fuddenly  ;  as  in  the  cafe  of  carbuncle,  where, 
after  an  inflammation  has  continued  for  fcarcely  24  hours, 
the  parts  become  black,  and  end  in  real  mortification. 

56  In  the  treatment  of  mortified  parts,  a  vaiiety  of  exter- 

Scanfica-  ^  appbcations  have  been  pointed  out,  and  particularly 
wroalVp!X"th0le  of  the  antifeptic  kind  ;  inch  as  all  the  warm  gums  and 
plica  ion  ♦■obalfams,  ardent  fpirits,  and  even  alcohol :  and^  to  admit  of 
-  their  nearer  application  to  the  found  parts,  with  a  view  to 

the  prefervation  of  thefe  from  putrefadtion,  deep  fcarifica- 
tions  through  the  difeafed,  and  into  the  found  parts,  have 
been  generally  recommended.  But  although  fuch  articles 
may  be  of  ufe  in  preferving  dead  animal- fubftances. from  cor¬ 
ruption  ;  yet  that  they  will  always  prove  ferviceable  in 
the  fame  manner  in  living  bodies,  is  probably  very  much  to 
be  doubted.  And  it  is  even  apprehended,  by  the  ftrong  ir¬ 
ritation  they  always  occafion  when  applied  to  a  living  fibre, 
that,  in  fuch  cafes  as  the  prefent,  they  may  rather  do  mif- 
chie^ ;  it  being  only  a  very  flight  degree  of  inflammation 
that  is  required  to  bring  on  a  fuppuration.  .  The  incifions, 
when  carried  into  the  found  parts,  with  a  view  to  facilitate 
the  operation  of  fuch  remedies,  may  likewife  do  harm  ;  not 
only  rrom  the  riik  of  wounding  the  blood-veffels,  nerves,  and 
tendons,  that  lie  in  the  way,  but  alfo  by  allowing  a  fiee  and 
farther  entrance  of  the  putrefeent  fluids  into  the  paits  not 
yet  affeded :  and  unlefs  they  are  carried  fo  deep  as  freely  to 
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reach  the  found  parts,  applications  of  the  nntifeptic  kmd  t-'kw 
can  never  have  any  effedl  in  anfwenng  the  purpofe  lor  which 
they  were  intended. 

All  the  advantages  commonly  ohferved  from  the  great 
variety  of  applications  recommended  for  gangrene,  are  ob¬ 
tained  with  more  eafe,  and  generally  with  more  certainty, 
from  the  ufe  of  any  gentle  ftimulating  embrocation  ;  which, 
by  exciting  a  flight  irritation  upon  the  furface,  and  eipeci- 
ally  when  affifted  by  a  free  ufe  of  the  bark,  at  laft  common¬ 
ly  produces  fuch  a  degree  of  inflammation  as  is  wiflied  for. 

With  this  view,  a  weak  folution  of  fal  ammoniac  in  vinegar 
and  water  lias  been  known  to  anfwer  exceedingly  well :  a 
dram  of  the  fait  to  two  ounces  of  vinegar  and  fix  of  water, 
forms  a  mixture  cf  a  very  proper  ftrength  for  every  puipofe 
of  this  kind;  but  the  degree  of  ftimulus  can  be  ealily  either 
increafed  or  diminifhed,  according  to  circumflances,  by  ufing 
a  larger  or  fmaller  proportion  of  the  fait. 

Although,  for  the  reafons  formerly  advanced,  incifions 
may  not  in  general  be  proper ;  yet  in  fuch  cafes  wheie  the 
mortification  runs  very  deep,  it  is  fometimes  of  fervice  to 
make  fcarifications  into  the  diteaied  parts,  fo  as  to  remove 
part  of  them  ;  which,  by  taking  off  a  confiderable  load  per¬ 
haps  of  putrid  flelh,  not  only  lefferis  the  let  or,  which  in  fuch 
cafes  is  always  confiderable,  but  often  renders  it  more  eafy 
for  the  found  parts  to  free  themlelves  from  the  remainder. 
When  with  this  view,  however,  incifions  are  had  recourfe  to, 
caie  fhould  always  be  taken  that  they  be  not  carried  the 
length  of  the  found  parts. 

When  by  the  ufe  of  external  or  internal  remedies,  a  re¬ 
paration  of  the  mortified  part  has  been  effected,  and  a  dif* 
charge  of  pus  produced,  the  remaining  fore  is  then  to  be 
confidered  merely  as  a  fimple  purulent  ulcer,  and  may  be 
treated  in  the  lame  manner. 


CHAP.  IV. 


Of  Uicers,  White  Swellings ,  Cancers , 
and  Burns . 


Sect.  I.  Of  Ulcers . 


m  r-  fied 
part;  im¬ 
proper. 


A  solution  of  continuity  in  any  of  the  fofter  parts  of 
the  body,  difeharging  either  pus,  fames,  or  any  other  viti¬ 
ated  matter,  is  termed  ulcer  ;  and  when  the  fame  circum- 
ftances  happen  to  the  bones,  the  term  caries  or  carious  ulcer 

is  adopted.  5 

Ulcers  are  diftinguifhed  by  their  particular  diforders,  Diffeull 
though  it  feldom  happens  that  the  affe&ions  are  nokcompli-kindsi: 
cated  ;  and  when  we  lay  down  rules  for  the  management  officers 
one  fpecies  of  ulcer,  it  is  generally  requisite  to  apply  them  to 
almoft  all  others.  However,  the  charadlers  of  moft  eminence 
are,  the  callous  ulcer,  the  finuous  ulcer,  and  the  ulcer  with 
caries  of  the  adjacent  bone  :  befides  this  there  is  the  putrid, 
the  coriofive,  the  varicofe  ulcers,  &c. ;  but  as  they  have  ac¬ 
quired  their  names  from  fome  particular  affedtion,  we  (hall 
fpeak  of  the  treatment  of  them  under  the  general  head  of 
ulcers. 

It  will  be  often  in  vain  to  purfue  the  beft  means  of  cure 
by  topical  application,  unlefs  we  are  affifted  by  internal  re¬ 
medies  ;  for  as  many  ulcers  are  the  effedfs  of  a  particular  in- 
difpofition  of  body,  it  will  be  difficult  to  bring  them  in¬ 
to  order  while  the  caufe  of  them  remains.  Thofe  which 
are  cancerous  and  fcrophulous  ieem  to  gain  the  leaf!  advan¬ 
tage  from  phyfic  ;  for  if  in  their  beginnings  they  have  fome¬ 
times  been  very  much  relieved,  or  cured,  by  falivation,  or 
any  other  evacuation,  they  are  alfo  often  irritated  and  made 

worfe  by  them.  '  T 

When  an  ulcer  becomes  foul,  and  difeharges  a  natty  Of  caw 
thin  ichor,  the  edges  of  it,  in  pjocefs  of  time,  tuck  in,  and, 
growing  tinned  and  hard,  give  it  the  name  of  a  callous  ul¬ 
cer  i 


% 


lhap.IV.  SURGERY. 

ur ;  which,  as  long1  as  the  edges  continue  in  that  flate,  muft  grow  up  above  the  level  of  the  fkin 
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— v -  neceffarily  be  prevented  from  healing.  But  we  are  not  im¬ 

mediately  to  deftroy  the  lips  of  it,  in  expedition  of  a  fud- 
den  cure  ;  for  while  the  malignity  of  the  ulcer  remains  which 
was  the  occafion  of  the  callofity,  the  new  lips  will  be  fubjedl 
to  a  relapfe  of  the  fame  kind,  however  often  the  external 
fur  face  of  them  be  deftroyed  :  we  are  to  endeavour  to  biing 
the  body  of  the  ulcer  into  a  difpofition  to  recover  by  other^ 
methods.  It  fometimes  happens  to  poor  laborious  people, 
who  have  not  been  able  to  afford  themfelves  reft,  that  lying 
a-bed  will  in  a  fhort  time  give  a  diverfion  to  the  humours 
of  the  part,  and  the  callous  edges,  foftening,  will  without 
any  great  affiftance  fhoot  out  a  cicatrix,  when  the  ulcer  is 
grown  clean  and  filled  with  good  flefh.  The  effedl  of  a  fa¬ 
ll*  vation  is  generally  the  fame  ;  and  even  an  iffue  fometimes 
difpofes  a  neighbouring  ulcer  to  heal.  But  though  callofi- 
ties  be  frequently  foftened  by  thefe  means,  yet  when  the 
furface  of  the  ulcer  begins  to  yield  thick  matter  and  little 
granulations  of  red  flefh  fhoot  up,  it  will  be  proper  to 
quicken  nature  by  deftroying  the  edges  ©f  it,  if  they  re¬ 
main  hard.  The  manner  of  doing  this,  is  by  touching  them 
a  few  days  with  the  lunar  cauftic,  or  lapis  infernalis.  Some 
clioofe  to  cut  them  off  with  a  kni  e :  but  this  is  very  pain¬ 
ful,  and  not  more  efficacious.  When  the  lips  do  not  tuck 
down  clofe  to  the  ulcer,  but  hang  loofe  over  it,  as  in  fome 
venereal  buboes,  the  eafieff  method  is  to  cut  them  off  with 
the  fciffars. 

To  digeft  the  ulcer,  or  to  procure  good  matter  from  it 
when  in  a  putrid  ftate,  there  are  an  infinity  of  ointments  in¬ 
vented  ;  but  the  bafilico  flavum,  alone,  or  foftened  down 
fometimes  with  tuipentines,  and  fometimes  mixed  up  with 
different  proportions  of  red  precipitate,  feems  to  ferve  the 
purpofe  of  bringing  an  ulcer  to  cicatrization  as  well  as  any 
of  the  others.  When  the  ulcer  is  incarned,  the  cure  may 
be  finifhed  as  in  other  wounds  ;  or  if  it  do  not  cicatrife 
kindly,  it  may  be  waffled  with  aq.  calcis,  or  aq.  phag.  or 
dreffed  with  a  pledgit  dipt  in  tindl.  myrrhas  :  and  if  excori¬ 
ations  are  fpread  round  the  ulcer,  they  may  be  anointed  with 
fperm.  cet.  ointment,  or  any  other  foft  ointment. 

The  red  precipitate  has  of  late  years  acquired  the  credit 
it  deferves  for  the  cure  of  ulcers  ;  but,  by  falling  into  gene¬ 
ral  ufe,  is  very  often  unfkilfully  applied  :  when  mixed  with 
the  bafilicon,  or,  what  is  nearer,  a  cerate  of  wax  and  oil,  it 
is  moft  certainly  a  digeffive,  lince  it  hardly  ever  fails-  to 
make  the  ulcer  yield  a  thick  matter  in  24  hours,  which  dif- 
59  charged  a  thin  one  before  the  application  of  it. 
f  'eftroy.  If  the  ulcer  produces  a  fpongy  flefh,  fprouting  very  high 
gTung©usat>ove  the  furface,  it  will  be  neceffary  to  deftroy  it  by  fome 
of  the  efcharotics,  or  the  knife.  This  fungus  differs  very 
much  from  that  belonging  to  healing  wounds,  being  more 
eminent  and  lax,  and  generally  in  one  mafs  ;  whereas  the 
other  is  in  little diftindl  protuberances.  It  approaches  often  to¬ 
wards  a  cancerous  complexion,  and  when  it  rifes  upon  fome 
glands  fometimes  a&ually  degenerates  into  a  cancer.  When 
tliefe  excrefcences  have  arifen  in  venereal  ulcers,  efcharotics 
fhould  be  applied.  Thofe  in  ufe,  are  the  vitriol,  the  lunar 
cauftic,  the  lapis  infernalis,  and  more  generally  the  red  pre¬ 
cipitate  powder. 

It  is  but  feldom  that  thefe  inveterate  fungufes  appear  on 
an  ulcer  ;  but  it  is  very  ufual  for  thofe  of  a  milder  kind  to 
rife,  which  may  often  be  made  to  fubfide  by  preffure  and  the 
ufe  of  mild  efcharotics  :  however,  if  the  afpedt  of  the  fore 
be  white  and  fmooth,  as  happens  in  ulcers  accompanied  with 
a  dropfy,  and  often  in  young  women  with  obftrudlions,  it 
will  anfwer  no  purpofe  to  wafte  the  excrefctmces  until  the 
conftitution  is  repaired,  when  moft  probably  they  will  fink 
without  any  affiftance.  In  ulcers  alfo,  where  the  fubjacent 
bone,  is  carious,  great  quantities  of  looie  flabby  flefh  wilk 
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but  as  the  caries  is  the  Ulcer*, 
caufe  of  the  diforder,  it  will  be  in  vain  to  expedl  a  cure  of 
the  excrefcence  until  the  rotten  part  of  the  bone  be  remo¬ 
ved  ;  and  every  attempt  with  efcharotics  will  be  only  a  re¬ 
petition  of  pain  to  the  patient,  without  any  advantage. 

When  the  pain  and  inflammation  are  exceffive,  bleeding 
and  other  evacuations  will  often  be  ferviceable  ;  and  above  all 
things,  reft  and  a  horizontal  polition  ;  which  laft  circum- 
fiance  is  of  fo  great  importance  to  the  cure  of  ulcers  of  the 
legs,  that  unlefs  the  patient  will  conform  to  it  llridlly,  the 
ikill  of  the  furgeon  will  often  avail  nothing  :  for  as  the  indif- 
pofition  of  thefe  fores  is  in  fome  meafure  owing  to  the  gra¬ 
vitation  of  the  humours  downwards,  it  will  be  much  more 
beneficial  to  lie  along  than  fit  upright,  though  the  leg 
be  laid  on  a  chair  ;  fince  even  in  this  pofture  they  will  de- 
feend  with  more  force  than  if  the  body  was  reclined.  fo 

In  ulcers  of  the  legs,  accompanied  with  varices  or  dila-  Ulcers  ac- 
tations  of  the  veins,  the  method  of  treatment  will  depend  ‘gipanied 
upon  the  other  circumftances  of  the  fore  ;  for  the  varix  can  ^ 1  van~ 
only  be  affifted  by  the  application  of  bandage,  which  muft 
be  continued  a  considerable  time  after  the  cure.  The  neateft 
bandage  is  the  laced  flocking,  which  is  particularly  fervice¬ 
able  in  this  cafe  ;  though  alfo,  if  the  legs  be  oedematous,  or 
if,  after  the  healing  of  the  ulcers,  they  fwell  when  the  pa¬ 
tient  quits  his  bed,  it  may  be  worn  with  fafety  and  advan¬ 
tage.  There  are  inftances  of  one  vein  only  being  varicous; 
which,  when  it  happens,  may  be  deftroyed  by  tying  it  a- 
bove  and  below  the  dilatation,  as  in  an  aneurifm  ;  but  this 
operation  fhould  only  be  pradtifed  where  the  varix  is  large 
and  painful. 

Ulcers  of  many  years  Handing  are  very  difficult  of  cure  ;  Cure  of  oH 
and  in  old  people  the  cure  is  often  dangerous,  frequently  ulcers  dau- 
exciting  an  afthma,  a  diarrhoea,  or  a  fever,  which  deftroy s§eroiiS<> 
the  patient,  unlefs  the  fore  break  out  again  :  fo  that  it  is  not 
altogether  advifable  to  attempt  theabfolute  cure  in  fuch  cafes; 
but  only  the  reduction  of  them  into  better  order,  and  lefs 
compafs,  which,  if  they  be  not  malignant,  is  generally  done, 
with  reft  and  proper  care.  The  cure  of  thofe  in  young 
people  maybe  undertaken  with  more  fafety  ;  and  in  all  cafes 
of  ftubborn  ulcers,  the  bark,  very  copioufly  given,  will  be 
found  of  the  utmoft  fervice. 

When  an  ulcer  or  abfeefs  has  any  fin  ufe s  or  channels  fln*0U5? 
opening  and  difeharging  themfelves  into  the  fore,  they  areuiccrs. 
calledyinuous  ulcers .  Thefe  finufes,  if  they  continue  to  drain 
a  great  while,  grow  hard  in  the  furface  of  their  cavity,  and 
then  are  termed  jijlultfy  and  the  uleer  a  fijlulous  ulcer  ;  alfo, 
if  matter  be  difeharged  from  any  cavity,  as  thofe  of  the 
joints,  abdomen,  &c.  the  opening  is  called  a Jinuous  ulcer  oc 
a  fijiula . 

The  treatment  of  thefe  ulcers  depends  upon  a  variety  of 
circumftances.  If  the  matter  of  the  fin  us  be  thick,  flridh 
bandage  and  comprefs  will  fometimes  bring  the  oppofite 
Tides  of  the  finus  to  a  reunion  :  if  the  finuagrow  turgid  in  63 
any  part,  and  the  fkin  thinner,  fhowing  a  difpofition  to  reatment*- 
break,  the  matter  muft  be  made  to  pufh  more  againft  that 
part,  by  plugging  it  up  with  a  tent  ;  and  then  a  counter 
opening  muft  be  made,  v/liich  proved  often  fufficierit  for  the 
whole  abfeefs,  it  it  be  not  afterwards  too  much  tented*, 
which  locks  up  the  matter  and  prevents  the  healing  ;  or  too 
little,  which  will  have  the  fame  effedi  :.  for  drelling  quite  fu* 
pen'cialiy  does  fometimes  prove  as  mifehievous  as  tents,, 
and  for  nearly  the  fame  reafon  ;  fines  fuffering  the  external-' 
wound  to  contract  into  a  narrow  orifice  before  the  internal 
one  be  incarned,  does  almoft  as  effedi ually  lack  up  the  maU 
ter  as  a  tent,  'fo  preferve,  then,  a  medium  in  thefe  cafes,. a* 
hollow  tent  of  lead  or  filver  may  be  kept  in  the  orifice*, 
which,  at  the  fame  time  that  it  keeps  it  open,  gives  vent  tot 
the  matter.  The  abice files  where  the  counter  opening  is 
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Ulcer?.  made  mod  frequently  are  thofe  of  compound  fra&ures,  and 
the  bread  :  but  the  latter  do  oftener  well  without  dilatation' 
than  the  former  ;  though  it  mud  be  performed  in  both,  if 
practicable,  the  whole  length  of  the  abfceis,  when  after 
fome  trial  the  matter  does  not  leffen  in  quantity,  and  the 
deles  of  it  grow  thinner;  and  if  the  iinufes  he  fitlulous,  no 
cure  need  be  expeCted  without  dilatation. 

When  an  ulcer  with  loofe  rotten  fleih  difeharges  more 
than  the  fize  of  it  fliould  yield,  2nd  the  diicharge  is  oily 
and  dinking,  in  all  probability  the  bone  is  carious  ;  which 
may  eafily  be  diftinguifhed  by  running  the  probe  through 
the  flelh  :  and  if  fo,  it  is  called  a  carious  ulcer .  The  cure 
of  tliefe  ulcers  depends  principally  upon  the  removal  of  the 
rotten  part  of  the  bone,  without  which  it  cannot  heal. 
Thofe  caries  which  happen  from  the  matter  of  abfeefles  ly¬ 
ing  too  long  upon  the  bone,  are  mod  likely  to  recover  : 
thofe  of  lues  venerea  very  often  do  well,  becaufe  that  dif- 
temper  fixes  ordinarily  upon  the  middle  and  ontfide  of  the 
denfeft  bones,  which  admit  of  exfoliation  ;  but  thofe  produ¬ 
ced  by  fcrophula,  where  the  whole  extremities  of  the  fpongy 
6^  parts  of  the  bone  are  affedled,  are  exceediru  ly  dangerous. 
Of  carious  All  enlarged  bones  are  not  neceflarily  carious ;  and  there 
ulcers.  are  ulcers  fometimes  on  the  fkin  which  covers  them,  which 
do  not  communicate  witfy  the  bone,  and  confequently  do 
well  without  exfoliation  :  nay,  it  fometimes  happens,  though 
the  cafe  be  rare,  that,  in  young  fubje&s  particularly,  the 
bones  will  be  carious  to  futh  a  degree,  as  to  admit  a  probe 
almoft  through  the  whole  fubdance  of  them  ;  and  yet 
afterwards  admit  of  a  cure,  without  any  notable  exfoliation. 

The  method  of  treating  an  ulcer  with  caries,  is  by  apply¬ 
ing  a  caudic  of  the  fize  of  the  fcale  of  the  bone  which  is  to 
be  exfoliated;  and  after  having  laid  it  bare,  to  wait  till  the 
carious  part  can  without  violence  be  feparated,  and  then 
heal  the  wound.  In  order  to  quicken  the  exfoliation,  there 
have  been  feveral  applications  devifed  ;  but  that  which  has 
been  mod  ufed  in  all  ages,  is  the  a&ual  cautery,  with  which 
furgeons  burn  the  naked  bone  every  day,  or  every  other 
day,  to  dry  up,  as  they  fay,  the  moiflure,  and  by  that 
means  procure  the  reparation  :  but  as  this  practice  is  never 
of  great  fervice,  and  always  cruel  and  painful,  it  is  now 
pretty  much  exploded.  Indeed,  from  considering  the  ap¬ 
pearance  of  a  wound,  when  a  fcale  of  bone  is  taken  out  of 
it,  there  is  little  doubt  that  'burnirtg  retards  rather  than  ha- 
ftens  the  reparation  ;  for  as  every  fcale  of  a  carious  borie  is 
flung  od  by  new'  flefh  generated  between  it  and  the  found 
bone,  whatever  w’ould  prevent  the  growth  of  thefe  granula¬ 
tions  would  alio  in  a  degree  prevent  the  exfoliation  ;  which 
mud  certainly  be  the  effe&  of  a  reel-hot  iron  applied  fo  clofe 
to  it. 

Some  caries  of  the  bones  a^e  fo  very  fhallow,  that  they 
crumble  irifenfibly  away,  and  the  wound  fills  up  ;  but  when 
the  bone  will  neither  exfoliate  nor  admit  of  granulations,  it 
will  be  proper  to  ferape  it  wutli  a  rugine,  or  perforate  it  in 
many  points  with  a  convenient  inft rumen t  down  to  the 
quick.  In  fcrophnlous  cafes,  the  bones  of  the  carpus  and 
tarfus  are  often  affe&ed  ;  and  from  their  fpongtnefs  they 
are  feldom  cured  :  io  that  when  thefe,  or  indeed  the  extremi¬ 
ties  of  any  of  the  bones,  are  carious  through  their  iubdance, 
it  is  advifablc  to  amputate  ;  though  there  are  indances  in  the 
fcrophula,  but  more  efpecially  in  critical  abfeefles,  where, 
after  long  drefling  down,  the  fplinters,  and  fometimes  the 
whole  fubftance,  of  the  fmall  bones,  have  worked  away, 
and  a  healthy  habit  of  body  coming  on,  the  ulcer  has 
healed  ;  but  thefe  are  fo  rare,  that  no  great  dependence  is 
to  be  laid  on  fuch  an  event.  The  dreflings  of  carious  bones, 
if  they  are  Ainking,  may  be  doflils  dipped  in  the  tindlure  of 
snyrrh  j  otherwife  thofe  of  dry  lint  are  eafied,  and  keep 
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down  the  edges  of  the  ulcer  better  than  any  ether  gentle  White 
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There  are  two  fpecies  of  white  fwellings,  Mr  Benjamin 
Bell  obferves;  the  one  of  a  mild  nature,  and  frequently  admit¬ 
ting  of  a  cure  ;  which  the  other  never  does.  The  former, 
named  by  our  author  the  rheumatic  ipecies  of  white  fweiling, 
begins  w  ith  an  acute  pain,  feemingly  diffufed  over  the  whole 
joint,  and  frequently  extending  along  the  tendinous  aponeu- 
rofes  of  the  mufcles  W'hich  communicate  with  it.  There  Rheumatic) 
is,  from  the  beginning,  an  Uniform  fweiling  of  the  whole  white  iwei 
furrounding  integuments.  Great  tenfion  generally  prevails;1"1’ 
but  at  fiid  there  is  feldom  any  external  change  of  colour* 

From  the  commencement  of  the  difeafe  the  motion  of  the 
joint  is  attended  with  exquifite  pain,  and  the  patient  keeps 
it  condantly  in  a  relaxed  podure,  finding  that  the  eafied. 

Hence  the  tendons  become  extremely  Aid’  and  rigid,  till  at 
lad  the  joints  have  the  appearance  of  complete  and  real  au- 
chylofes.  The  fweiling  now  begins  to  augment,  till  the 
joint  has  acquired  three  or  four  times  its  natural  fize  ;  the 
cuticuiar  veins  become  turgid  and  varicofe  ;  at  the  fame 
time  that  the  mufcular  fubdance  of  the  limb  below  decays, 
though  it  frequently  acquires  an  equality  in  fize  by  beco¬ 
ming  oedematous  ;  the  pain  becomes  intolerable,  efpecially 
when  the  perfon  is  w'arm  in  bed  or  otherwife  heated  ;  ab- 
feefl'es  form  in  different  parts,  which,  either  breaking  of 
tliemfelves,  or  by  being  laid  open,  dife barge  confiderable 
quantities  of  matter,  but  without  any  remarkable  effect  in 
reducing  the  fize  of  the  fvvelling.  The  pus  difeharged 
from  thefe  is  at  fird  of  a  tolerably  good  confidence,  but 
foou  degenerates  into  a  thin  ill-conditioned  fanies.  How¬ 
ever,  the  orifices  from  whence  it  flows  foon  heal  up,  uiilefs 
they  are  kept  open  by  art  ;  and  new  collections  breaking 
out,  they  burfl  and  heal  up  as  before  ;  fo  that  in  long-con¬ 
tinued  diforders  of  this  kind,  the  furrounding  integuments 
are  often  entirely  covered  with  cicatrices. 

In  the  mean  time,  the  health  of  the  patient  gradually  de¬ 
clines,  from  the  violence  of  the  pain,  and  the  abforpt'on  of 
matter  into  the  fydem,  wduch  takes  place  in  fome  degree 
from  its  flrd  formation  in  the  different  abfeefles  ;  but  wdiich 
never  appears  fo  evidently  till  the  different  abfeeffes  have 
been  laid  open  ;  after  wdiich  a  quick  pulfe,  niglit-fvveats,  and 
a  weakening  diarrhoea,  are  fure  to  occur,  which  generally 
carry  off  the  patient,  if  the  member  is  not  either  amputa¬ 
ted,  or  the  difeafe  cured  fome  other  way 

On  differing  limbs  which  have  been  amputated  for  white 
fwellings,  the  original  difeafe  appears  to  have  been  a  mor-cfr  hc  at- 
bid  thickening  of  the  furrounding  ligaments,  without  any  iedtedlin 
other  affe&ion  of  the  joint  whatever  ;  the  bones  and  carti-°.n  ^ec' 
lages  always  remaining  perfectly  found,  as  likewife  thetlon* 
fynovia  both  in  quantity  and  confidence.  In  the  more  ad¬ 
vanced  ftages  of  the  diforder,  the  thickiiefs  of  the  ligaments 
is  more  confiderable,  and  is  generally  attended  with  an  tf- 
fufion,  into  the  furrounding  Cellular  fubdance,  of  a  thick 
glairy  matter,  which  gives  to  fwellings  of  this  kind  an  tlailic 
fpringy  feel,  independent  of  the  collections  of  matter  the 
fluctuation  of  wdiich  may  alfo  be  perceived.  Through  tlu9 
glairy  matter  the  collections  of  pus  run  in  various  direc¬ 
tions,  without  feeming,  however,  to  mix  with  it.  In  fome 
iuflances  alfo  a  great  many  fmall  hydatides  are  obferved  ; 
all  which  form  a  confuted  mafs,  incapable  of  further  diflec¬ 
tion. 

All  the  above-mentioned  appearances  have  been  obferved 
without  any  affection  of  the  bones  or  cartilages.  But 
when,  by  very  long  continuance  of  the  diforder  the  liga¬ 
ments  come  to  be  corroded  by  the  different  colleCbous  of 
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in  confeqoencc  thereof  the 
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bones,  foon  begin  to  fuffer.  The  tendons  of  the  flexor 
mufeles,  though  very  diff  and  contracted,  do  not,  upon  dif- 
fe&ion,  (how  any  figns  of  difeafe. 

The  above  is  an  hidory  of  the  mildeft  fpecies  of  white 
fwelling  ;  the  more  inveterate  kind  our  author  names  the 
fcrophulous  white  /welling.  In  this  the  pain  is  commonly 
very  violent ;  more  acute  than  in  the  former  ;  and,  inftead 
of  being  difFufed,  is  confined  to  a  particular  fpot,  commonly 
the  very  middle  of  the  joint.  The  fwelling  is  commonly 
inconfiderable  at  firfl ;  infomuch  that,  on  fome  occafions, 
even  when  the  pain  has  been  very  violent,  little  difference 
in  point  of  fize  could  be  obferved  between  the  difeafed  and 
the  found  joint.  The  motion  of  the  joint  is  attended  with 
very  great  pain,  and  the  tendons  become  diff.  As  the  dif- 
order  advances,  the  pain  becomes  more  violent,  and  the 
fwelling  increafes,  with  an  -  evident  enlargement  of  the  ends 
of  the  bones.  The  fame  elaflic  feel,  together  with  fimilar 
abfeeffes,  occur  in  this  as  in  the  1  aft :  but  upon  opening 
them  they  commonly  difeharge  a  thin  fetid  fluff ;  the  bones 
are  found  to  be  carious,  and  pieces  of  them  are  fiequently 
difeharged  at  the  openings. 

By  the  continuance  of  the  diforder,  the  confiitution  dif¬ 
fers,  as  in  the  fird  fpecies  of  the  difeafe;  and  a  diarrhoea 
with  night*  fweats  commencing,  the  patient  is  loon  reduced 
to  little  more  than  fkin  and  bone. 

Upon  fuch  joints  being  diffe&ed  in  the  firfl  flages  of  the 
diforder,  the  /oft  parts  feem  very  little  affedled :  but  there 
is  conflantly  obferved  an  enlargement  cither  of  the  whole 
ends  of  the  bones,  or  of  their  epiphyfes  ;  frequently  of  thofe 
on  one  fide  of  the  joint  only  ;  in  others,  again,  the  bones 
oil  both  Tides  have  been  affe&ed. 

This  enlargement  fometimes  occurs  without  any  other 
evident  difeafe:  but  in  general,  and  always  in  a  more  ad¬ 
vanced  (late  of  the  complaint,  the  foft  fpongy  parts  of  fuch 
bones  appear  diffolved  into  a  thin,  fluid,  fetid  matter  ;  and 
that  too,  in  fome  cafes,  without  the  cartilages  which  fur- 
round  them  feeming  much  affe&ed.  In  procefs  of  time  the 
cartilages  are  likewife  diffolved  ;  and  then  the  matter  of 
the  bones  and  fofter  parts  mixing  together,  fuch  fwelling s 
exhibit  in  that  llate  a  flill  more  confufed  colledlioil  than  is 
generally  obferved  even  in  the  word  flages  of  the  other 
fpecies  of  the  diforder. 

In  the  farther  progrefs  of  this  difeafe  the  furronnding 
foft  parts  likewife  fuffer  :  The  ligaments^become  thickened, 
and  the  contiguous  cellular  membrane  is  fluffed  with  the 
vifeid  glairy  matter  obferved  in  the  other  fpecies  of  the 
diforder. 

W e  come  now  to  the  confederation  of  the  different  caufes 
c\  which  tend  to  produce  this  difeafe.  That  the  ^ligaments  of 
the  joints  only  are  fird  affecled  in  this  diforder  is  rendered 
evident  by  diffeCtion.  The  thick  glairy  effufions  into  the 
cellular  membrane  are  probably  occafioned  by  an  exudation 
from  the  veffels  of  thofe  ligaments  that  have  been  originally 
inflamed,  as  fiich  parts  never  furnifh  a  proper  fluid  for  the 
formation  of  purulent  matter  :  In  the  courf'e  of  the  difeafe, 
indeed,  abfeeffes  containing  real  pus  always  appear  ;  but 
never  till  inflammation  has  been  communicated  to  the  fur- 
rounding  parts.  We  may  conclude,  therefore,  that  the  firfl 
rpecies  of  white  fwelling  is  always  occafioned  by  an  inflam¬ 
matory  or  rheumatic  ajfeflion  of  the  ligaments  of  fuch  joints  as 
it  attacks,  from  whatever  caufe  fuch  inflammation  may  ori¬ 
ginally  have  proceeded. 

The  other  fpecies  of  the  diforder  feems  to  be  orignally 
an  affection  of  the  bones  ;  the  furro unding  fo*t  parts  coming 
only  to  fuffer  in  the  progrefs  of  the  difeafe  from  their  con¬ 
nexion  with  and  vincinity  to  thefe.  This  laft  fpecies  of 
white  fwelling  generally  begins  without  the  patient  being 
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which  it  produces  on  the  bones  attacked,  appears  to  be  a  :>wc^  n"8j 
fpecies  of  /pin  a  vento/a  ;  a  difeafe  of  the  bones  probably  of  J 

•the  fame  nature  as  fcrophula  is  of  the  foft  parts.  Indeed, 
the  appearances  of  the  two  diforders,  after  making  allow¬ 
ance  for  their  different  fituations,  are  exceedingly  fimilar  : 
they  both  begin  with  confiderable  enlargements  or  fwellings 
of  the  parts,  which  generally  end  ill  ulcerations  ;  they  both 
likewife  frequently  occur  in  the  fame  perfon  at  the  fame  time. 

This  fpecies  of  white  fwelling  is  generally  either  attend¬ 
ed  with  other  evident  fymptoms  of  fcrophula  ;  or  the  pa¬ 
tient,  in  an  early  period  of  life,  has  been  fubjedt  to  that 
difeafe  ;  or,  which  is  nearly  the  fame,  he  is  defeended  front 
fcrophulous  parents,  and  probably  has  the  feeds  of  that  difeafe 
lurking  in  his  confiitution.  From  all  thefe  circum (lances, 
it  may  with  probability  be  concluded,  that  this  fpecies  of 
white  fwelling  is  of  a  fcrophulous  nature:  and  fince  the  other 
fpecies  of  the  diforder  is  to  he  confidered  as  an  inflamma¬ 
tory  affedlion,  a  thorough  diftindtion  between  them  is  of 
very  great?  importance  ;  it  will  not  be  improper  therefore 
to  give  a  fhott  enumeration  of  the  feveral  diagnodie  or  molt 
charadteridic  fymptoms  of  each. 

The  pain  in  the  firfl:  fpecies  is  always,  from  the  begin¬ 
ning,  difFufed  over  the  whole  joint,  and  fometimes  extends 
a  confiderable  way  along  the  mufeles  that  are  attached  to 
it  :  in  the  other  fpecies  it  is  always  at  firft,  and  fometimes 
even  when  the  complaint  has  been, of  confiderable  {landing* 
confined  to  a  very  fmall  circurnicrit^ed  fpace.  In  the  for¬ 
mer,  the  fwelling  is  always  confinVd  to  the  foft  parts,  and  is 
from  the  beginning  exceedingly  evident :  but  in  the  latter,  it 
is  generally  for  fome  time  hardly  perceptible  ;  and  when  it 
appears  the  bones  are  the  parts  chiefly  affedted,  the  fur¬ 
rounding  teguments  Coming  only  to  fuffer  on  a  farther 
progrefs  of  the  difeafe.  Thefe  are  the  chieflocal  differences 
of  the  two  fpecies  of  this  diforder  ;  but  fome  affiflance  in 
the  diftin&ion  may  likewife  be  obtained  from  the  general 
habit  of  the  patient,  and  from  the  maimer  in  which  the 
complaint  may  feem  to  have  been  produced.  Thus,  when 
fuch  fwellings  occur  in  young,  flrong,  plethoric,  people, 
efpecially  in  fuch  as  have  formerly  been  fubjedt  to  rheu- 
matifm,  they  mofl  probably  will  always  prove  of  the  mildefl: 
or  rheumatic -fpecies  of  the  diforder  :  But  when  they  appear 
in  patients  of  fcrophulous  difpofitions,  we  need  be  under 
very  little  doubt  in  concluding  them  to  be  of  a  fcrophulous 
nature. 

The  great  utility  of  properly  diflinguifhing  the  two  dif¬ 
ferent  fpecies  of  white  fwellings  appears  in  no  eircumdance 
fo  evident  as  in  the  treatment.  In  the  one,  there  being 
fome  chance,  by  proper  remedies,  of  being  ferviceable  to 
the  patient  ;  whereas  in  tke  other,  viz.  the  fcrophulous, 
it  is  not  probable  that  art  will  ever  be  able  to  afford  much 
aifi  dance.  yT 

In  the  rheumatic  white  fwelling,  as  it  is  always  at  firfl  Treatment 
evidently  of  an  inflammatory  nature,  Confiderable  advantages*10  rheu- 
are  commonly  obtained  by  a  due  attention  to  a  proper  cool- 
ing  courfc.  The  firfl  remedy  which,  with  this  view,  fhould 
be  put  in  practice,  is  blood  letting  immediately  from  the  part 
affedted.  Clipping  and  fcarifying  is  here  a  principal  remedy. 

The  inflrument  fhould  be  applied  to  each  iide  of  the  difea¬ 
fed  joint  ;  on  each  fide  of  the  rotula,  for  in  fiance,  when  the 
knee  is  the  part  affedted,  and  at  lead  eight  or  ten  ounces 
of  blood  difeharged  ;  and  this  to  be  repeated  at  proper  in¬ 
tervals,  once,  twice,  or  oftener,  according  to  the  violence 
of  the  fymptoms  and  date  of  the  patient’s  drength  at  the 
time. 

Cupping  is,  in  thefe  cafes,  much  fuperior  to  leeches,  be- 
caufe  it  is  more  expeditious,  and  becaufe  of  the  fwelling  oc¬ 
cafioned  by  the  application  of  any  confiderable  number  of 
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-  ***  ~  thefe  animals  proves  frequently  very  troublefome,  and  fome- 
Swellmgs,  tjmeB  ;ntemipts  for  a  time  the  ufe  of  other  remedies. 

Upon  the  anterior  part  of  the  joint,  where  the  cuppmg' 
glaffes  have  not  been  placed,  a  fmall  blitter  {hould  be  direft- 
ly  applied,  and  the  part  kept  open  with  i due  ointment,  till 
the  wounds  from  the  fcarificator  are  fo  far  healed  that  a 
veficatory  may  likewife  be  laid  on  one  fide  of  the  joint ;  and 
fo  foon  as  that  is  nearly  healed,  the  other  fide  {hould  be  alfo 
bliftered.  By  thus  alternately  applying  them,  firft  to  the 
one  fide  and  then  to  the  other,  almoft  a  conftant  ftimulus 
is  kept  up  ;  wh:ch,  in  deep-feated  inflammations,  Teems  to 
have  fully  a  greater  influence  than  all  the  difeharge  occafion- 
ed  by  blitters.  Gentle  cooling  laxatives  at  proper  intervals 
are  alfo  of  ufe  ;  and  the  patient  {hould,  in  every  refpeft, 
be  kept  upon  a  ftri&  antiphlogiftic  courfe,  both  as  to  diet 
and  every  other  circumftance. 

It  is  in  the  firft  ftages  only  of  the  difeafe  that  fuch  a 
courfe  can  be  of  much  fervice  ',  and  in  fuch  it  has  frequently 
been  a  means  of  curing  disorders  which  otherwife  might 
have  proceeded  to  the  laft  ftages.of  white  fwelhngs. 

The  original  inflammatory  affe&ion  being  once 'over, 
thefe  fort  of  drains  feem  to  have  little  or  no  influence,  and 
ought  not  then  to  be  long  perfifted  in,  as  they  prevent  the 
11  fe° of  other  remedies,  which,  in  an  advanced  {late  of  the 
difeafe,  are  commonly  more  efficacious. 

The  inflammation  being  moftly  gone,  and  while  there 
are  yet  no  appearances  of  the  formation  of  matter,  mercury 
has  fometimes  been  known  of  ufe  ;  not  given  fo  as  to  fall* 
Tate,  but  merely  to  affed  the  mouth  gently,  and  to  Keep  it 
fomewhat  fore  for  a  few  weeks.  *  # 

The  bed  form  of  uflng  it  is  by  way  of  undion,  as  it 
allows,  at  the  fame  time,  the  application  of  f'ridion  ;  which, 
in  all  fuch  fweliings,  may  of  itfelf  be  in  fome  meafure  con- 
fidered  as  a  remedy.  For  this  purpofe,  an  ointment  of 
quick filver  and  hog’s  lard  {hould  be  prepared;  but  with  io 
fmall  a  proportion  of  the  former,  that  the  patient  may  admit 
of  two  diams  of  the  ointment  being  rubbed  in  three  times 
a-day.  In  order  to  rub  that  quantity  of  the  medicine  in 
with  gentle  fridion,  an  hour  each  time  is  at  leaft  neceffary  ; 
for  in  the  ordinary  way  of  continuing  frid'on  for  a  few  mi¬ 
nutes  only,  it  can  fcldom  have  much  influence. 

By  Le  D.ran,  and  other  French  wi iters,  falls  of  warm 
water  on  fweliings  of  this  nature  are  much  recommended  ; 
and  there  is  no  doubt,  that  a  long  continued  and  reiterated 
application  of  that  remedy  may,  in  the  firft  ftages  of  iuch  com¬ 
plaints,  be  often  attended  with  very  good  effeds^  by  a  proper 
ufe  of  thefe  different  applications,  viz.  of  the  feveral  topical 


remedies  in  the  firft  or  inflammatory  ftate  of  the  difeafe, 
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and  afterwards  (ftill,  however,  before  the  formation  of  mat 
ter)  of  mercurials,  friftion,  & c.  many  affeaions  of  this  na¬ 
ture  have  been  entirely  removed.  _  , 

It  frequently  happens,  by  the  bent  pofition  the  limb  has 
been  for  a  long  time  kept  in,  that  the  uie  of  the  joint  comes 
to  be  entirely  loft,  having  often  acquired  fuch  a  degree  of 
ftiffnefs,  that  any  attempts  to  move  it  are  commonly  attend¬ 
ed  with  very  great  pain.  This  has  been  conftantly  attribu¬ 
ted  to  one  or  other  of  two  different  caufes,  which  are  both 
in  their  nature  incurable,  viz.  either  to  the  ends  of  fuch 
bones  as  compofe  the  joints  having  run  into  one  another,  io 
as  to  become  firmly  conjoined  in  confequence  of  the  lur* 
rounding  cartilages  being  abraded  ;  or  to  the  infpiflation, 
as  it  is  termed,  of  the  fynovia  of  the  joints,  whereby  then- 
cavities  aie  entirely  filled  up,  and  no  fpace  left  for  the  future 

motion  of  the  bones.  #  ... 

Both  thefe  opinions,  however,  are  in, general  very  in 
founded ;  as  the  ftiffnefs  almoft  always  proceeds  from  a  con- 
tradion  of  the  mufcles  and  tendons.  It  may  often  be  cured 


by  a  long  continued  ufe  of  emollients* 
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The  bed  emollient  that  can  be  ufed  is  pure  olive  oil  W 
applied  warm  ;  as  much  of  It  as  can  be  eaf.ly  rubbed  in  by 
an  hour’s  gentle  friftion  (hould  be  regularly  done  at  leaft 
three  times  a-day ;  and  inftead  of  confining  the  fnftion  al¬ 
together  to  the  rigid  tendons,  it  (hould  be  extended  over 
the  whole  mufcles,  even  to  the  infertions  ot  their  other  ex¬ 
tremities  ;  but  more  efpecially  on  their  flefliy  mufcular  parts, 
where  the  principal  caufe  ef  the  continuance  of  fuch  com¬ 
plaints  is  probably  feated.  ,  „  r 

The  web  or  omentum  of  a  new-killed  (heep,  or  of  any 
other  animal,  applied  over  all  the  difeafed  parts  d.redly  on 
being  cut  out  of  the  animal,  is  fometimes  attended  with  ad- 
vantage.  The  application  lhould  be  renewed  as  frequently 
as  poffible,  once  a  day  at  leaft,  or  ottener  when  it  can  be 
done  ;  for  on  being  more  than  four  or  five  hours  applied  it 
becomes  difagrceable  ;  and  after  that  time,  indeed,  as  it  com- 
monly  turns  ftiff,  it  cannot  then  probably  be  ol  much  (cr- 

V1CThe  diforder  has  hitherto  been  foppofed  not  to  he  Co  Rif, 
far  advanced  as  to  have  occafioncd  the  formation  of  matter  ;?"> 
for  when  come  that  length,  no  confiderable  advantages  can 
be  expected  from  any  of  the  remedies  as  yet  recommenced: 
but  even  in  that  ftate  of  the  complaint,  if  the  patient’s  health  ,, 
does  not  abfolutely  require  it,  amputation  of  the  member WM 
(hould  not  be  immediately  had  recourfe  to.  For  by  opening 
the  different  abfeeffes  foon  after  their  formation,  the  mat-  . 
ter  may  be  prevented  from  deftroying  the  captular  ligaments 
of  the  joints,  which,  if  once  effected,  would  no  doubt  render 
that  operation  neceffary.  Even  in  point  o!’  fuecefs  from  the 
operation,  it  ought  never  to  be  advifed  till  the  complaint  is 
pretty  far  advanced.  For  in  this  diforder,  efpecially,  a  greater 
proportion  of  patients  have  recovered  after  amputation,  who 
have  previoufly  been  confiderably  reduced  by  diarrhoeas  and 
other  weakening  fymptoms,  than  of  fuch  as  have  lull  re¬ 
mained  in  a  full  plethoric  habit  of  body.” 

All  the  different  obfervations  hitherto  made  upon  the 
treatment,  relate  particularly  to  the  rheumatic  fpecies  of  the 
diforder  ;  and  when  had  recourfe  to  in  time,  and  duly  per- 
fifled  in,  they  will  frequently  be  found  of  fervice  :  but  when 
the  difeafe  is  fo  far  advanced  as  to  have  deftroyed  the  capfir- 
lar  ligaments  of  the  joint,  and  perhaps  even  the  cartilages 
and  bones  themfelves,  amputation  of  the  member  rs  then  no 

doubt  the  only  refource.  .r  r  , 

In  the  fcrophulous  white  fwelhngs,  when  the  diteaied 
parts  of  the  bone  begin  to  caft  off,  a  cure  may  rn  that  way, 
by  affifting  the  efforts  of  nature,  be  fometimes  obtained  in 
the  fmall  joints ;  but  in  all  the  large  joints,  as  the  knee, 
ankle,  &c.  it  is  not  probable  that  any  other  refource  than 
amputation  will  ever  afford  much  relief.  ^  And  even  the  ef¬ 
fects  of  that  operation  can  feldom  be  depended  on  as  lalt- 
injr  ;  for  when  the  general  fcrophulous  taint  ftill  fubliBs  m 
the  conftitution,  the  diforder  will  moft  probably  appear 
again  in  fomc  other  part ;  which,  however,  in  the  advanced 
ftages  of  the  difeafe,  it  is  fometimes  neceffary  to  run  the 
rifk  of,  the  pain  being  often  fo  tormenting  as  to  make  it 
more  eligible  to  fubmit  to  any  hazard  rather  than  to  bear  it 

longer.  . 

When,  however,  for  fome  reafion  or  other,  amputation  w 
determined  again!!,  as  there  being  almoft  a  certainty  of  e 
complaint  foon  returning,  from  the  fcrophulous  ddpofition 
appearing  very  ftrong  in  the  fyftem,  it  then  becomes  ncce  - 
farv  to  have  recourfe  to  palliatives,  fo  as  to  render  tne  com- 
plaint  as  tolerable  as  poflible  :  and  with  this  view,  opiates 
in  large  dofes,  by  moderating  the  pain  and _  procuring  re« 
to  the^ patient,  will  in  general  be  found  the  principal  remedy. 
In  other  refoefts,  all  fuch  medicines  and  ai  tides  or  regi¬ 
men  as  are  found  beneficial  in  fcrophula,  may  be  had  rs- 
courfe  t®.  Se£t, 
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Cancers  moft  commonly  arife  In  the  glandular  parts  of 
the  body,  where  they  are  occafioned  by  any  brmfe  or  con- 
tufion,  fometimes  a  very  flight  one:  and  hence  they  are 
more  common  in  the  lips,  and  in  the  breafts  of  women,  than 
in  any  other  parts  of  the  body.  Cancers  have  been  gene¬ 
rally  diftinguiflied  into  occult  and  open.  By  the  former  are 
meant  fuch  hard  fcirrhous  fwellings  as  are  attended  with 
frequent  (hooting  pains,  and  which  at  laft  general.)’  termi- 

nate  in  the  latter.  ,  „  .  .  r  .  f 

By  the  open  cancerous  ulcer,  is  underftood  that  fpecies  of 
fore  which  commonly  fucceeds  to  hard  fwelhngs  of  the 
glands ;  although  in  fome  inftances  it  occurs  without  any 
previous  hardnefs.  The  edges  of  the  ulcer  are_  hard,  rag¬ 
ged,  and  unequal,  very  painful,  and  reverie  in  different 
ways,  being  fometimes  turned  upwards  and  backwards,  and 
on  other  occafions  inwards.  The  whole  furface  of  the  fore 
is  commonly  very  unequal,  there  being  in  forne  parts  con- 

flderable  rifings,  and  in  others  deep  excavations.  the  dil- 

charge,  for  the  moft  part,  is  a  thin  dark-coloured  etid  ichor  , 
and  is  often  polfelfed  of  fuch  a  degree  of  acrimony  as  to  ex¬ 
coriate,  and  even  deltroy,  the  neighbouring  parts.  In  the 
more  advanced  ftages  of  the  difeafe,  by  the  erofion  of  blood- 
vefftls  which  occurs,  confiderable  quantities  of  pure  blood 
arc  fometimes  alfo  difeharged. 

Patients  labouring  under  real  cancerous  affeftions  uni- 
verfally  complain  of  a  burning  heat  over  the  whole  ulcerated 
furface;  which,  in  general,  is  the  moft  tormenting  fymptom 
that  attends  the  diforder  and  thofe  (hooting  lancinating 
pains,  which  were  troublelome  in  the  more  occult  ftate  ot 
the  complaint,  become  now  a  great  deal  more  fo. 

Thefe  arc  the  moft  frequent  fymptoms  which  attend 
an  ulcerated  cancer ;  but  the  appearances  ot  fuch  foies  are 
fo  various,  that  it  is  almoft  impoffible  in  any  defcnption  to 
comprehend  every  one.  When  two,  three,  or  more,  how¬ 
ever,  of  thofe  enumerated,  concur  together  in  the  fame 
ulcer,  we  may  always  be  pretty  certain  of  its  being  of  the 
cancerous  kind. 

Concerning  the  canfes  of  cancers,  there  have  been  a  great 
many  conjectures,  but  without  any  folid  foundation;  It  is 
of  fome  moment,  however,  to  deternine  whether  they  anfe 
from  fome  general  diforder  in  the  fyftem,  or  whether  they 
are  only  to  be  accounted  local  difeafes..  Many  of  the  moft 
eminent  pradlitioners  have  been  of  opinion  that  they  arife 
from  a  general  diforder  of  the  fyftem  ;  and  hence  confider 
them  as  totally  incurable  even  by  extirpation,  as  the  latent 
feeds  of  the  difeafe,  in  their  opinion,  will  not  fail  to  bring 
on  a  return  of  it  fomewhere  or  other.  Of  this  opinion  the 
late  Dr  Monro  appears  to  have  been  ;  and  in  a  paper^on 
thisTubjedt  in  the  Edinburgh  Medical  Effays,  declares,  tnat 
u  of  near  60  cancers  which  he  had  been  prefent  at  the  ex¬ 
tirpation  of,  only  four  patients  remained  free  of  the  difeafe 
at  the  end  of  two  years. ”  Prom  this  bad  fuccefs,  and  the 
violent  progrefs  of  the  difeafe,  he  finally  concludes  againft 
the  extirpation  of  cancers,  and  propofes  only  the  palliative 
method  of  cure.  But  later  pra&itioners  have  been  a  great 
deal  more  fuccefsful  ;  and  a  late  publication  by  Mr  Hill, 
furgeon  at  Dumfries,  has  put  the  ufefulnefs  of  extirpation 
beyond  a  doubt,  when  the  operation  is  performed  in  time : 
though,  after  the  difeafe  has  continued  long,  and  the  virus 
been  abforbed,  the  whole  fyftem  acquires  a  cancerous  difpo- 
iition,  and  the  difeafe  almoft  certainly  recurs  in  fome  other 
part.  From  internal  medicines  we  can  expe£l  little  or  no¬ 
thing  in  the  cure  of  cancers  ;  and  external  #applications  can 
do  no  more -than  palliate.  Great  expectations  were  formed 
from  the  powder  and  ext  ra&  of  cicuta  ;  but  it  has  io  uni- 
verfally  (ailed,  that  few  put  much  confidence  in  it  at  pre- 
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fent.  However,  it  has  fometimes  been  of  fervice  in  cafes  of 
a  Ample  indurated  gland  ;  and  even  where  the  difeafe  has 
been  farther  advanced,  it  has  produced  a  better  difeharge, 
and  diminifhed  the  fetor  of  the  fore;  but  as  it  cannot.be 
depended  upon  for  a  radical  cure,  a  delay  of  the  operation 

is  never  to  be  recommended.  » - 

No  part  of  the  body  is  more  fubjeeft  to  cancer  than  the  Cancer  of 
breafts  of  women.  Cancer  of  the  mamma  may  arife  at  any  mam- 
period  of  life,  though  it  feklom  appears  till  about  the :  time 
the  menfes  ufually  difappear.  Tumors  ariling  in  the  breaft 
previous  to  this  period  have  been  confidered  by  fome  prac¬ 
titioners  as  being  only  of  a  fcrophulous  nature  ;  and  it  is 
probably  owing  to  that  circumftance  that  feveial  cures  have 
been  of  late  years  made  on  tumors  of  the  breaft  by  mercu¬ 
rial  friAions  and  other  remedies. 

Scirrhus  and  cancer  of  the  breafts  are  diftinguifhed 
'the  following  marks :  When  the  tumor  is  firft  obferved,  it 
is  commonly  in  form  of  a  fmall  hard  knot  in  the^  glandular 
part  of  the  mamma,  while  the  (kin  at  the  fame  time  is  free 
from  inflammation.  It  frequently  continues  in  this  (late 
for  feveral  months  :  by  degrees,  however,  it  increafes  con- 
(iderably  in  fize,  and  at  laft  a  (harp  pain  is  felt  (hooting  to¬ 
wards  the  axilla.  The  lymphatic  glands  at  the  under  edge 
of  the  pedoral  mufcle  and  in  the  axilla  are  often  enlarged, 
and  an  occult  cancer  is  now  formed.  By  degrees  the  inte* 
gnments  over  this  part  of  the  tumor  in  the  mamma  become 
difcoloured,  and  at  laft:  an  ulceration  or  open  cancer  breaks 
out.  Violent  hemorrhagies  now  frequently  enlue  ;  the  pain 
becomes  dill  more  excruciating  ;  and,  unlefs  proper  affiftance 
be  given,  the  patient  is  generally  cut  off  in  not  many  months 
after  the  breaking  out  of  the  cancer. 

In  early  ftages,  the  difeafe  in  general  may  be  confidered 
as  entirely  a  local  affe£lion,  and  a  radical  cure  may  be  of 
courfe  expe&ed ;  but  in  proportion  as  the  (kin  (hall  after¬ 
wards  be  found  difeafed  and  adhering  to  the  gland,  and  that 
to  the  pedloral  mufcle,  and  the  lymphatic  glands  near  the 
mamma  and  in  the  arm-pit  fwelled,  the  chance  o>  a  cure  be¬ 
comes  more  doubtful,  as  the  cancerous  matter  may  have  been 
abforbed,  and  part  of  it  carried  into  the  fyftem.  The  molt 
unfavourable  ftate  for  an  operation  is  when  there  are  nice- 

.  •  «  <  n  1  1  _ .  J  ^  T  1 nr»/i  m  n*  •  'in rw 


rations  in  the  breaft,  large,  deep,  and  of  long  (landing  ;  and 


particularly  if  thefe  are  attended  with  great  pain,  when  the 
arm  of  the  affe&ed  fide  has  become  oedematous,  and  the 
healtli  of  the  patient  is  much  impaired.  In  this  laft  ftate 
very  little  is  to  be  expe&ed  from  a  furgical  operation. 

In  extirpating  the  mamma,  which  we  (hall  firft  fuppofe Method  of 
is  to  be  done  where  the  (kin  is  found,  and  where  the  tumor «tirpating 
has  no  uncommon  adhehon  to  the  pe&oral  mufcle,  the  pa*ma# 
tient  ought  to  be  placed  horizontally  in  a  bed,  or  upon  a 
table  covered  with  a  mattrefs,  &c.  The  operator  is  to  be 
feated,  and  to  have  proper  affiftants.  A  longitudinal  incifioti 
is  then  to  be  made  with  a  common  fcalpcl  through  the  (Ivin 
and  cellular  fubftanee  along  the  whole  extent  of  the  tumor, 
and  at  a  little  diftanee  from  the  nipple,  which  is  to  be  faved. 

When  the  longeft  diameter  of  the  tumor  is  acrofs  the  body, 
inftead  of  a  longitudinal  incilion,  a  tranfverfe  one  is  to  be 
made.  The  internments  being  differed  from  the  mamma 
on  both  fides  of  the  incilion,  the  patient’s  arm  is  to  be  ex¬ 
tended  to  fave  the  pe&oral  mufcle  ;  and  the  whole  glandu¬ 
lar  part  is  to  be  detached  from  the  mufcle,  though  a  (mall 
portion  only  fhould  be  difeafed,  beginning  at  the  upper 
tide,  and  feparating  downwards.  If  there  be  any  indurated 
glands,  they  are  to  be  carefully  removed.  If  the  patient 
be  faint,  a  glafs  of  wine,  or  fome  other  cordial,  is  to  be 
given.  After  the  difeafed  parts  are  removed,  the  wound  is 
to  be  cleaned  with  a  fponge  wrung  out  of  warm  water, 
which  will  generally  render  the  fmall  bleeding  veil  els  more 
confpicuous*  The  integuments  are  next  to  be  clofely  ap- 
r  O  Ji  plied 
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Cancer?,  piled  t6  the  parts  underneath,  and  retained  there  by  the 

- - twifted  future,  and  likewife  by  a  few  adhefive  ftraps.  A 

large  pledgit  of  Ample  ointment  is  now  to  be  laid  over  the 
*  whole ;  and  this  is  to  be  covered  with  a  thick  Comprefs  of 
lint,  tow,  or  ioft  linen  ;  and  the  dreffings  to  be  kept  in 
their  place,  and  moderate  preffure  made  by  the  napkin  and 
i'capulary  bandage. 

By  this  method  the  integuments  will  generally  foon  ad¬ 
here,  and  a  cure  will  be  performed  by  the  firft  intention. 
But  it  does  not  often  h-ippen  that  the  operation  is  perform¬ 
ed  while  this  favourable  mode  of  pradlifing  it  will  2nfwer. 

In  general,  before  extirpation  of  a  breait  is  recommended 
by  the  furgeon,  or  fubmitted  to  by  the  patient,  a  confrder- 
&b!c  portion  of  the  external  integuments  are  fo  much  difea¬ 
fed  as  to  render  it  neceffary  to  feparate  them  along  with  the 
glandular  part  of  the  mamma.  It  fometimes  happens  like- 
"wife  that  the  tumor  adheres  to  the  pe&oral  mufcle,  and 
that  again  to  the  ribs.  In  either  of  thefe  cafes  it  becomes 
neceffary  to  remove  all  the  difeafed  parts.  For  this  purpofe, 
two  inciftons  of  an  oval  form,  with  fharp  extremities,  of  a 
fufficient  fize  to  include  the  whole  of  the  affe&ed  pans,  be¬ 
come  neceffary.  If  again  it  be  found,  that  befides  the  dif- 
cafe  of  the  breaft,  the  lymphatic  glands  in  the  neighbour¬ 
hood  are  indurated,  or  otherwise  difeafed,  the  firfl  iiicifion 
cught  to  extend  at  once  over  thefe  ;  and  after  the  other 
parts  have  been  removed,  and  the  veflels  fecured,  the  whole 
of  the  difeafed  glands  are  to  be  extirpated  ;  and  in  perform¬ 
ing  this  part  of  the  operation,  contiderable  2fliftance  may 
be  given  by  firpporting  them  with  a  hook,  or  a  ligature 
paffed  through  them,  till  they  are  entirely  removed.  When 
they  lie  deep  in  the  axilla,  the  points  of  the  fingers,  or  the 
end  of  the  handle,  will  fometimes  be  fafer  than  the  edge  of 
the  krjfe.  After  having  removed  all  the  glands  which  are 
in  the  fmalleft  degree  affc6led,  the  cut  edges  of  the  fkin  are 
-  to  be  brought  as  near  to  each  other  as  the  nature  of  the 
cafe  will  allow,  fo  as  to  heal  as  much  as  pofiible  by  the  firfl 
intention.  After  the  wound  is  nearly,  or  perhaps  entirely 
healed,  an  iffue,  inferted  into  the  aim  of  the  oppofite  tide, 
will  be  the  bed  means  of  preventing  a  relapfe. 


Sect.  IV  Burns. 


Confluen¬ 
ce.*  of  burn?. 


So 

Cure. 


The  immediate  confequence  of  burns  is  a  greater  or  lef3 
degree  of  inflammation  ;  and  the  danger  attending  fuch  ac¬ 
cidents  is  in  proportion  to  the  extent  of  the  injury.  Burns 
which  irritate  the  fkin  only,  without  deftroying  the  cuticle, 
a&  nearly  in  the  way  of  a  common  bliftering  plafter.  When 
the  cuticle  is  deilroyed,  no  blifter  takes  place  j  a  mortified 
Hough  is  obferved ;  and  when  this  lepa rates,  an  ulcer  is 
left.  Where  the  cuticle  is  not  deftroyed,  relief  may  be  pro¬ 
cured  by  holding  the  part  affefted  a  conliderable  time  in 
very  cold  water,  or  fometimes  by  plunging  it  two  or  three 
times  into  water  a  little  below  the  boiling  point.  Solu¬ 
tions  of  faccharum  faturni,  and  other  preparations  of  lead, 
have  been  recommended,  as  in  the  cafe  of  other  inflamma¬ 
tions.  Vinegar  is  found  a  very  tffe&ual  application,  whe¬ 
ther  the  fkin  be  found  or  bliltered.  The  part  may  be  en¬ 
tirely  immerfed  in  it,  or  linen  rags  dipt  in  the  vinegar 
inay  be  applied,  and  the  parts  kept  conftantly  modi,  till 
the  pain  be  removed.  The  fame  application  is  uietul  where 
the  fkin  is  rubbed  off,  or  otherwiie  deftroyed.  In  this  cafe, 
indeed,  the  vinegar  is  apt  to  give  additional  pain  on  its  firfl 
application  ;  but  this  foon  ceafes,  and  the  part  becomes 
jnuch  cooler  and  eafier.  If  the  patient  will  not  fuffer  the 
vinegar  to  be  applied  immediately  to  the  furface  of  the  fore, 
a  linen  rag  foaked  in  olive-oil  may  be  previoufly  laid  on  the 
part,  covering  the  whole  with  the  cloths  dipped  in  vinegar ; 
and  thefe  applications  arc  to  be  occafionally  repeated  till 
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the  pain  and  inflammation  be  entirely  removed  $  after  which  BuJ  \ 
the  parts  are  to  be  dreffed  in  the  fame  manner  as  in  the  cafe  y* 
of  a  common  blifter.  In  extenftve  burns,  where  the  irrita¬ 
tion  is  great,  along  with  external  applications,  opium  fhould 
be  preferibed,  in  dofes  adequate  to  the  degree  of  pam. 

Even  that  ftupor  with  which  patients  in  this  fituation  are 
fometimes  attacked,  is  found  to  be  more  readily  removed  by 
opium  than  by  any  other  remedy.  With  refpefl  to  the  blifters 
which  arife  upon  burns,  it  has  been  difputed  whether  they 
ought  to  be  opened,  or  allowed  to  remain  till  they"  dry  up 
of  themfelves.  But,  according  to  the  opinions  of  the  lateft 
authors,  they  ought  to  be  opened  as  foon  a3  any  confidera- 
ble  quantity  of  fluid  is  found  in  them.  After  the  ferum  is 
difeharged,  a  thin  liniment  of  wax  and  oil,  with  a  little  fac 
charum  faturni,  fhould  be  applied  to  the  part. 

In  cafes  of  very  fevere  bums,  where,  notwithstanding  the 
above  treatment,  there  is  danger  of  a  violent  inflammation 
being  induced,  blood-letting,  cooling  purgatives,  and  other 
remedies  adapted  to  the  peculiar  fymptoms,  mufl  be  uftd. 
When,  again,  burns  are  from  the  firfl  attended  with  lofs  of 
fubftance,  as  commonly  happens  after  the  application  of  hot 
metallic  bodies,  we  ou^ht  to  have  recourfe  to  the  vinegar, 
as  already  mentioned,  or  to  a  liniment  which  is  now  in  very 
common  ufe  for  fuch  purpofes,  made  of  equal  parts  of  lint- 
feed  oil  and  lime-water,  which,  when  fhaken  together, 
forms  a  thick  white  fubftance,  which  often  gives  fpeedy  re¬ 
lief  ;  and  it  may  be  readily  applied  by  daubing  the  parts^ 
frequently  over  with  a  foft  pencil  well  foaked  in  it. 
Though  this  has  been  cor.fldered  as  one  of  the  bell  applica¬ 
tions  in  burns,  yet,  in  fome  cafes,  more  immediate  relief  has 
been  procured  from  the  application  of  Gotilaid’s  cerate,  or 
the  unguent  um  nutritum  ♦,  and  a  weak  folution  of  faccharum 
faturni  has  fometimes  been  of  fervice.  A 

When  burns  are  occafioned  by  the  explofton  of  gun-  Burns 
powder,  fome  of  the  grains  of  the  powder  are  apt  to  befioned 
forced  into  the  ikin.  At  firfl  they  produce  much  irrrta-^nH 
tion  ;  and  if  they  are  not  removed,  they  commonly  leave  ^ 
marks  which  remain  during  life.  They  fhould,  therefore,, 
be  picked  out  as  foon  as  poffible  after  the  accident $  and  to 
prevent  inflammation,  as  well  as  to  diffolve  any  power 
which  may  remain,  the  parts  afHi£led  fhould  be  covered,  for 
a  day  or  two,  with  emollient  poultices.  In  other  refpe&s, 
injuries  of  this  fort  are  to  be  treated  like  any  other  kind  of 
burns. — When  burnt  parts  are  contiguous  to  each  other,,  j  j 
they  are  apt  to  adhere.  To  prevent  this,  pledgits  covered 
with  any  proper  drefling  ought  to  be  inferted  between 
them  during  the  courfe  of  the  cure.  Ulcers  arifing  from- 
burns  are  apt  to  become  foft  and  fungous,  and  to  rife 
above  their  natural  level.  When  this  is  obferved,  the  emol¬ 
lient  ointments,  which  may  have  been  previoufly  ufed,  fhould 
be  laid  afide,  and  thofe  of  a  moderately  aftringent  nature 
applied.  Gentle  compreflion  with  a  roller  is  alfo  of  parti¬ 
cular  fervice.  Advantage  is  likewife  derived  from  latur- 
nine  wafhes,  &c.  One  of  the  befl  ointments,  in  fuch 
cafes,  is  the  common  calamine  cerate.  Thefe  will  com¬ 
monly  anfwer  the  purpofe ;  but  when  they  prove  irjfufifi- 
cient,  burnt  alum,  blue  vitriol,  or  even  lunar  cauftic,  may  be 
neceffary. 

Chap.  V.  Of  Inflammatory  Tumors. 

Inflammatory  Tumors  are  fuch  as- are  quick  in  their 
progrefs  when  compared  with  thofe  of  the  indolent  kind,  and  * 
are  attended  with  confiderable  pain  and  other  fymptoms  of 
inflammation.  We  have  here  mentioned  fuch  only  whofe  j 
treatment  more  properly  belongs  to  the  province  of  the  fur¬ 
geon,  and  which  are  placed  according  to  their  fituations  in  j 
the  different  parts  ©f  the  body. 
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Sect.  L  Inflammation  and  Abfcefs  of  the  Breajls  of  Women . 
This  diforder  occurs  moft  frequently  in  nurfes  by  the 
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ftoppage  of  the  milk,  which  is  always  occafioned  by  fudden 
or  imprudent  expofure  to  cold. 

In  the  early  ftages  of  the  affeClion,  refoiution  is  always 
to  be  attempted,  unltfs  the  [welling  appears  to  have  an 
evident  tendency  towards  fuppuration.  The  remedies  ufed 
In  inflammation,  in  general,  feem  ufefnl  in  every  cafe  of  in¬ 
flammation  of  the  breafts.  When  the  patient  happens  to 
be  nurfing,  a  fudden  evacuation  of  blood  is  apt  to  diminifh 
the  quantity  of  milk  :  In  fuch  cafes,  therefore,  blood  is  to 
be  extracted  in  fmall  quantities  at  a  time.  The  application 
of  cooling  faturnine  poultices  is  advifable.  When  iuppuia- 
tion  has  taken  place,  the  matter  is  to  be  difcharged  by 
making  an  incifion  in  the  moft  depending  part  of  the 
tumor. 


Sect.  II.  Inflammation  of  the  Tfllcles. 


This  difeafe  is  often  owing  to  expofure  to  cold,  violent 
exercife,  & c.  ;  but  moft  mquently  to  gonorrhoea  virulenta, 
and  never  to  matter  tailing  down  upon  the  teftes,  as  was 
fuppofed  by  thofe  who  gave  it  the  name  of  hernia  humor ahs. 
Inflammation  here  rarely  terminates  in  iiippuration. 

The  heft  method  for  difcufling  the  inflammation  is  by 
the  application  of  leeches;  after  which  the  penis  ought  to  be 
kept  conftantly  moiftened  with  a  folution  of  faccliarum  fa- 
turni,  and  the  fcrotum  and  teftes  fupported  by  a  proper 
bandage.  The  bowels  Ihould  be  kept  moderately  open  ; 
the  patient  fhould  ufe  a  low  diet,  and  keep  as  much  as  poflible 
in  an  horizontal  pofture.  If  lues  venerea  be  prefent,  a  cure 
cannot  be  expected  without  mercury.  If  the  difeafe  is 
owing  to  a  fudden  lloppage  of  the  di [charge  in  gonorrhoea, 
the  running  ought  to  be  reftored,  and  promoted  by  bathing 
the  penis  in  warm  water,  injcCting  warm  oil,  an  1  the  uie  of 
bougies.  Thefe  means  will  generally  dlfcufs  the  inflamma¬ 
tion.  If  matter  form,  it  muit  be  difcharged. 

Sect.  III.  Of  Venereal  Buboes . 

A  swelling  of  any  of  the  lymphatic  glands  of  the  body 
is  called  a  bubo  ;  and  when  fuch  a  fwelling  proceeds  from 
venereal  poilon,  it  is  termed  venereal  bubo .  They  feldom  or 
never  appear  except  in  the  lymphatic  glands  oi  the  groin, 
arm-pit,  or  extremities,  and  much  more  frequently  in  the 
groin  than  anywhere  elfe. 

In  the  treatment  oi  buboes,  a  flriCt  antiphlogiftic  regimen 
is  to  be  ufed  to  promote  a  reflation the  application  of 
leeches  to  the  hardened  gland  is  particularly  proper.  In  diicuf* 
fmg  venereal  buboes,  the  application  of  mercurial  ointment 
has  a  conliderable  efieCl.  Alter  fuppuration  is  completely 
formed,  the  application  of  cauftic  to  open  the  bubo  is  dange¬ 
rous,  left  it  ihould  corrode  fome  of  the  conliderable  blood- 
veflels,  which  generally  lie  contiguous  to  the  bubo.  Buboes, 
when  opened  by  the  knife,  are  laid  to  heal  with  more  diffi¬ 
culty,  and  generally  to  leave  a  icar  behind  them.  To  al¬ 
low  them  to  burft  oi  themfclves,  is-  therefore  tor  the  moft 
part  proper,  except  when  the  collection,  is  fo  confidei  able 
as  to  prds  upon  the  neighbouring  blood,  veflels.  In  fuch-  a 
ca{e,aimall  incifion  may  be  made  by  the  lancet,  taking  as  much 
care  as  poflible  to  prevent  the  adiniffion  of  the  external  air 
into  the  wound.  When  the  edges  of  the  opening  grow  cal¬ 
lous,  the  application  oi  lunar  cauftic  to  them  becomes  necef* 
W-  ^ring  remaining  part  of  the  cure, .mercury  joined 
with  opium  is  to  be  ufed. 


Sect.  IV.  Lumbar  Abfcefs. 

The  term'  lumbar  may  be  applied  to  every  abfcefs  feated 


gins  about  the  top  of  the  os  facrum,  and  is  featej  in  the  (nflamma^ 
vicinity  of  the  great  pfoas  mufcle.  t0'y 

The  fymptoms  begin  with  pain  and  tenfion  about  the  juniors.  ^ 
loins,  {hooting  upwards  to  the  fpiue  and  downwards  to  the 
thigh.  The  dileafe  has  fometimes  a  ftrong  refemblance  •  to  Symptoms- 


nephritic  affections,  and  is  fometimes  miftaken  for  lumbago.  °f  lumbar 
After  fuppuration  takes  place,  fhivering  fits  come  on  ;  andaWcefi“ 
the  pain  now  becoming  dull,  the  patient  imagines  himfelf 
better,  till  matter  points  at  the  fide  of  the  anus,  or  in  the 
groin.  The  ftrit  cafe  is  rare  ;  and  when  it  does  occur,  the 
tumor  burfts,  or  is  opened  as  a  common  abfcefs.  In  the 
other  cafe,  the  matter  is  feated  behind  the  fafeia  of  the 
groin,  and  fometimes  defeends  as  far  as  the  knee.  The 
teguments  commonly  retain  their  natural  appearance.  Fluc¬ 
tuation  is  evident,  efpecially  when  the  patient .  is  in  an  up¬ 
right  pofture.  It  is  often  miftaken  for  crural  hernia  ;  but 
may  be  eafily  diftinguiffied  from  it,  by  its  flow  progrefs,  by 
pain  in  the  lumbar  region  at  the  commencement  of  the  dif- 
ceafe,  by  the  patient  allowing  the  tumor  to  be  handled 
freely,  by  fluctuation  being  evident,  by  the  tumor  beco¬ 
ming  flaccid  when  the  patient  is  in  an  horizontal  fituation, 
and  by  the  abience  of  all  the  fymptoms  by  which  hernia  is 
diitinguifhed.  Both  diieafes  may  occur  at  once  y  but  this  ie 
very  rare,  and  a  diltinClion  is  ilill  to  be  made.  g 

It  is  difeovered  that  this  difeafe  has,  in  general,  been  in-  Caufeofthi* 
duced  by  confiderable  injury  being  done  to  the  fmall  of  the  dileafe. 
back  or  loins,  either  by  twills,  or  levere  bruifes,  or  by  fud¬ 
den  expofure  to  cold  alter  the  heat  occafioned  by  fevere 
exercife,  particularly  in  fcrophulous  habits.  Were,  accidents 
ot  this  nature  immediately  treated  with  that  attention 
which  their  importance  deferves,  the  difeafe  might  frequently 
be  prevented.  , 

In  the  treatment  the  ftriCteft  antiphlogiftic  regimen  Treatment 
ought  to  be  oblerved.  Blood-letting  ought  immediately  to 
be  performed,  by  fcarifying  deeply  and  leeching  the  injured 
part  :  neither  are  blifters,  opiates,  gentle  purgatives,  and 
other  remedies  ufeful  in  inflammations,  to  be  neglected. 

Authors  have  an  idea  that  little  advantage  can  be  derived 
from  laying  open. the  abfcefs,  on  account  oi  the  great  danger 
which  may  eniue  from  the  admiffion  of  air*  Mr  Benjamin 
Bell,  however,  is  of  an  oppoiite  opinion,  and  has  always  gi¬ 
ven  vent  to  matter  here  as  eife where,  and  no  bad  conl’equences 
have  been  obferved.  The  matter,  when  long  lodged,  has 
been  found  to  deftroy  the  foft  parts,  and  bones,  and  fome¬ 
times  to  make  its  way  into  the  cavity  of  the  abdomen  ;  all  of 
which  might  be  prevented  by  an  early  evacuation.  For  this 
purpofe  a  trocar  ihould  be  ufed,  which  was  tried  by  Mr 
Beil  in  one  cafe  with  complete  fuccefs. 

Some  other  caies  are  lately  narrated  by  authors*  where, 
by  the  introduction. of  a  feton*  and  drawing  off  the  matter 
by  flow  degrees,  and  then  by  uiing  comprels,  and  fometimes 
iijjedtionti  of  gently  irritating  fluids,  a  cure  has  been  per¬ 
formed  in  the  courfe  of  a  lew  months.  If  the  cafe  is  doubt¬ 
ful,  an  opening  ihould  be  made  with  the  knife  in  the  fame- 
manner  as  in  hernia.  Ii  the  flow  of  matter  continue  con¬ 
fiderable  for  the  ipace  of  two  or  three  weeks,  injections  of  a 
weak  folution  of  laccharum  laturni,  lime  water,,  or  other 
gentle  aftringents,  may.  be  employed- 

Sect.  V.  Paronychia  or  Whitloe ,  and  Chilblains . 

8  C* 

Whitloe  is  a  painful  and  inflammatory  fwelling  at  the  Of  wimloej- 
extremities  of  t^e  fingers  unde;*  the  nails,  tetrainauug  in  an 
effufton  oi  clear  ferum  below  the  {kin,  which,  is  Iometimes 
fo  acrid  as  to  corrode  the  periofteum,  and  render  the  bones 
carious*  At  other  times  the  ifiammation  runs  io  high  that 
the  whole  of  the  arm  fwells,  particularly  the  lymphatics. 


in  the  loins;  but  that  which  is  heie  meant  isTuch  as  be* 


and  iometimes  even  the  glands  in  the  axilla. 


When  this  affeCtion  ariies  from  external  violence,  the  re* 

medics 


!( 


no 


U  R 


h  flamma*  rneuies  employed  for  Inflammation,  in  general,  will' be  offer- 
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vice.  When  it  arifes  from  unknown  caufes,  ardent  ipints 
and  aftringents  have  been  found  ufeful,  particularly  when 
topical  and  general  bleedings  have  been  previoully  uied. 
When  an  effufion  of  a  ferous  matter  takes  place,  it  is  im¬ 
mediately  to  be  difebarged,  as  it  is  almoft  impoffible  to  con¬ 
vert  it  into  proper  pus.  When  this  ferum  has  continued  to 
long  as  to  render  the  bone  carious,  a  removal  of  -the  whole 
bone,  or  of  the  carious  portion,  becomes  neceffaiy,  in  order 
to  effedl  a  complete  cure. 

Chilblains  are  inflammatory  fwellings,  of  a  purple  colour, 
chiefly  affedling  the  heels,  and  fometimes  alfo  the  fingers, 
■toes,  arms,  hands,  or  feet,  or  even  the  tips  of  the  nofe  and 
.ears,  attended  with  a  flinging  pain,  and  a  degree  of  Aching. 
.The  fw tiling  fometimes  cracks,-  and  difeharges  an  acrid  le- 
'  rum  :  fometimes  a  mortification  takes  place,  and  an  ulcer 

follows  very  difficult  to  heal.  f  .  .. 

This  diforder  is  owing  to  the  weaker  a&ion  of  the  imau 
vefiels  moft  remote  from  the  heart,  occafioned  by  cold  or 
dampnefs,  and  occurs  mod  frequently  in  people  of  a  delicate 

conflitution.  .  .  , 

When  the  patient  has  been  for  fome  time  expoied  to  the 
.cold'  and  the  parts  are  troll  bitten,  they  ought  to  be  plunged 
into  the  coldeft  water  and  rubbed  with  fait  ;  when  they  are 
only  benumbed,  rubbing  them  with  camphorated  fpint  ot 
wine  will  anfwer  equally  well :  but  when  cracks  take  place, 
and  an  oozing  of  acrid  matter  enfues,  poultices  may  be  ap¬ 
plied,  but  not  long,  as  they  are  apt  to  give  rife  to  fungous 
.exciticences. 


Sect.  VI.  Of  Contufions  and  Sprains. 

Svmnmms  Contusions  of  the  integuments  and  mufcles  produce 
cfcontu-  pain,  fwelling,  and  inflammation,  and  thefe,  in  fome  cafes, 
-frons  and  may  extend  to  a  confiderable  degree  ;  but  in  general  they 
fpraifls.  .  r  •  i  in  rafpfl  of  forains  ot 


may  calcuu  lw  a  - — '  .  r  C  T  •  c 

are  lefs  violent  than  what  take  place  in  cafes  of  iprains  ot 
ligaments  or  tendons ;  for  in  thefe  there  is  frequently  a  to¬ 
tal  lofs  of  motion  for  many  weeks,  and  fometimes  for  years, 
if  proper  attention  be  not  paid.  An  effufion  of  fluids  al¬ 
ways  fucceeds  the  injury,  which  feems  to  be,  for  the  molt 
part,  of  a  ferous  nature,  as  the  fkin  ufually  retains  its  na¬ 
tural  colour  ;  fometimes  the  tumefied  parts  are  of  a  deep 
red,  or  leaden  colour,  owing  to  a  rupture  of  fome  veiiels 
OQ  conveying  red  blood. 

Treatment.  In  the  treatment  of  contufions  and  fprams,  two  circum- 
ftances  require  attention,  i.  To  endeavour  to  prevent  the 
fwelling  as  far  as  is  pradicable  ;  2.  To  employ  thofe  remedies 
afterwards  which  are  known  to  be  molt  powerful  in  pre¬ 
venting  or  removing  inflammation.  In  contufions  c ft  the 
cellular  fubftance,  and  even  of  the  rnufcles,  the  effufed  fluids 
are  commonly  foon  abforbed  ;  but  ln  fprains  of  the  tendons 
or  ligaments,  a  very  troublefome,  painful  thicknefs  of  the 
injured  parts  is  apt  to  continue  for  a  great  length  Ot  time, 
and  in  fome  inflances  even  for  life. 

It  is  neceffary,  therefore,  to  obviate  thefe  fymptoms  as 
foon  as  pofiible  ;  and  for  this  purpofe,  cold  aflrmgent  appli¬ 
cations,  as  water,  vinegar,  &c,  are  moil  commonly  ulea. 
Others  again,  with  a  view  to  relax  the  parts  fully,  make  uie 
'of  water  as  hot  as  the  patient  can  bear  it.  By  immerfing 
the  injured  part  in  thefe  immediately  alter  the  injury  is  re¬ 
ceived,  the  effufion  will  at  leaff  be  fomewhat  obviated. 
When  the  pain  is  excefiive,  opiates  become  neceffary. . 

After  blood  has.  been  freely  difebarged,  a  repetition  of 
the  remedies  already  mentioned  will  be  found  to  give  great 
relief ;  care  fhould  be  taken,  at  the  fame  time,  that  the  in¬ 
jured  parts  be  kept  in  a  relaxed  and  ealy  pofture. 
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continue  for  a  long  time  without  being  attended  with  either  UMm 
pain  or  inflammation  ;  though  occaftonally  almoft  all  of ,  "  t,J 

them  may  be  inflamed,  and  fome  of  them,  in  that  itate,  ^ 
attended  with  confiderable  pain.  They  are  of  different  Different 
kinds  according  to  the  nature  of  their  contents,  and  kinds  of  in. 
appear  in  various  parts  of  the  body.  They  are  feated  ^  tu. 
in  the  adipofe  and  cellular  membrane  ;  whence  it  often  hap- 
pens  that  they  take  place  in  the  vilccra  themfelves,  where 
they  are  frequently  mortal.  Sometimes  they  are  tilled  with  a 
fubftance  of  the  confidence  of  honey,  and  are  thence  called 
meliceratous  tumors  ;  fometimes  they  are  filled  with  an  harder 
fubftance,  and  are  then  called  atheromatous  tumors  ;  at  other 
times  they  are  filled  with  a  fubftance  of  the  confidence  of 
fat,  and  are  then  called Jeatomatous .  Sometimes,  however, 

they  are  found  to  be  replenifhed  with  a  fluid  lymph  coagu- 
lable  by  heat,  and  are  then  called  hydatids.  One  fet  are  filled 
with  matter  like  the  fynovia  of  the  joints,  and  get  the  name 

of  zany  lions.  .  „  HoJ L 

Tumors  of  this  kind  are  eafily  diftinguilhed  from  all  are  ^ 
others,  as  having  neither  heat,  pain,  nor  pnlfation,  as  is  toguiftied 
be  obferved  in  thofe  which  incline  to  fuppurate  ;  and  they  trom  dur, 
are  diftinguilhed  from  each  other,  before  they  are  laid,  open, 
by  fluduation  being  readily  perceived  in  the  mdiceris  the^^ 
atheroma  is  foft  and  compreffible,  but  has  no  fluctuation  ; 
while  the  fteatoma  is  commonly  firm  and  rolls  under  the 
flan.  But  thefe  rules  are  liable  to  confiderable  exceptions. 

The  meliceris  and  atheroma  are  moft  commonly  found  upon 
the  head,  and  the  fteatoma  upon  the  other  parts  of  the 
body  ;  while  ganglions  are  fituated  over  the  tendons  of  the  9* 
mufcles.  Thefe  tumors  muft  be  cither  extirpated  entirely, 
or  laid  open  fo  as  to  difpofe  the  .cyft  to  flougli  oft  or  granu¬ 
late.  If  the  matter  be  .fluid,  we  may  evacuate  it  by  an 
opening  made  with  a  lancet,  or  by  means  of  a  feton  ;  hut 
as  the  matter  is  apt  to  colleft  again,  it  is  better  to  remove 
the  fac  entirely.  If  large  vefiels  or  nerves  prevent  this 
from  being  done,  then  it  is  to  be  laid  freely  open  and  ex- 
pofed  to  the  air,  fo  that  the  bag  may  granulate,  or  be 
thrown  off.  When  the  tumor  is  to  be  extirpated,  a  longi¬ 
tudinal  incifion  is  to  be  made  through  the  integuments ; 
after  which  the  tumor  may  be  frequently  removed  by  the 
point  of  the  finger,  or  by  the  end  of  a  fpatula,  replacing  the 
integuments  with  a  view  to  heal  by  the  firfl  intention.  In 
evei 7  pendulous  tumor  of  this  kind,  with  a  narrow  neck, 

,we  ought  to  divide  the  teguments  near  the  bottom  of  the 
tu mo rf in  an  oval  form,  fo  that  the  wound  may  be  afterwards 
nroperly  covered  with  the  remaining  integuments.  After 
the  tumor  is  removed,  the  fkin  is  to  be  replaced  over  the 
wound,  and  fixed  with  adheiive  flraps,  covering  it  with  a 
pledgit  of  cerate,  a  fmall  comprefs  of  linen,  with  a  bandage 
above  all,  to  make  a  gentle  preffure  on  the  parts 


Sect.  I.  Oj  Steatomatous  and  Sarcomatous  Tumors. 
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Chap.  VI.  Of  Indolent  Tumors. 


,T,ke<2  are  fact  as. are  flew  in  their  progrefs,  and  may 


Steatomatous  tumors  have  been  ranked  by  authors Steatoij 
among  thofe  ot  the  eneyfted  kind  ;  but  they  have  no  other tousM 
cyft  containing  them  than  the  common  cellular  fubftance, 
fomewhat  condenfed  ;  and  the  particles  of  fat  compofing 
them  are  found  of  the  fame  lize  with  thofe  in  a  found  part 
of  the  body. 

Authors  formerly  advifed  the  diicuffion  of  fteatoms,  or 
the  prevention  of  their  growth,  by  the  application  of  pref¬ 
fure  ;  but  by  fuch  means  the  growth  is  rather  promoted 
than, retarded,  nor  have  internal  remedies  been  of  any  ad¬ 
vantage.  They  can  be  removed  therefore  by  an  operation 
which  is  the  fame  with  that  for  the  extiipation  of  eneyfted 

tumors.  < 

Saieomatous  tumors  have  nearly  the  fame  external  ap-Sarc0j 
pearance  with  thofe  of  the  fteatomatous  kind.  The  termu-u^ 
has  been  applied,  in  a  general  way,  to  icirrhi  of  the  glands;  mor 

but 
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i  but  farcomatous  tumors  are  like  wife  found  in  various  other 
parts  of  the  body,  a-id  are  diltinguilhed  from  fteatoma  by 
Mu- being  firmer  to  the  touch  ;  internally  they  are  found  of  a 
3  .  redder  colour,  or  approaching  that  of  mufcles,  in  confequence 
of  the  greater  number  of  veffels  entering  into  their  fubllance. 
Tkefe  are  to  be  treated  in  the  fame  manner  as  fteatoms  ; 
but  the  operation  ought  to  be  performed  early,  as  they  are 
more  apt  to  degenerate  into  cancer. 

Sect.  II.  Of  Ganglions ,  or  Swellings  of  the  Burf#  Mucoft, 

Ganglions  of  the  tendons  are  likewife  tumors  of  the 
encyfted  kind,  feated  in  the  burke  rnucoke,  or  fheaths  of 
the  tendons  which  belong  to  the  extremities.  They  are 
mod  freouently  met  with  over  the  tendons  upon  the  back 
of  the  wrid,  and  often  likewife  about  thofe  of  the  ankle  and 
other  parts  of  the  extremities.  When  preffed,  they  are  found 
to  poffels  a  con  fide  rable  degree  of  elafticity,  from  which, 
and  from  their  iituation,  they  may  generally  be  diftinguifhed 
from  other  encyded  tumors.  They  feldom  arrive  at  any 
great  bulk,  are  not  often  attended  with  pam,  and  common¬ 
ly  the  (kin  regains  its  natural  appearance.  On  being  laid 
open,  they  are  found  to  contain  a  tough,  vifeid,  tranfparent 
fluid,  refembliug  the  glaire  of  an  egg. 

They  are  generally  produced  by  fprains,  or  contufions  of 
the  joints,  or  by  rheumatiim.  In  many  indances,  they  go 
off  infenfibiv,  without  any  aflidance  from  art  ;  but  as  this 
is  often  not  the  cafe,  means  ought  to  be  ufed  for  removing 

■  atment  them.  For  this  purpofe,  moderate  friction  frequently  re- 

■  angli-  peated,  or  gentle  compreflion  applied  to  them  by  means  of 
thin  plates  of  lead,  &c.  fometimes  remove  them.  In  tome 
indances  they  have  been  removed  by  the  application  of 
blifters;  but  the  mod  certain  method  is,  to  make  a  fmall 
pun&ure  into  the  lac,  and  to  draw  a  cord  through  it ;  or, 
after  the  puncture  is  made,  to  prefs  but  the  contents,  and 
then  injed  fome  gently  dimulating  fluid,  as  port  wine  and 
water  heated  blood-warm.  Sometimes,  in  tumors  of  this 
kind,  bodies  of  a  cartilaginous  nature,  and  of  different  drapes 
and  fizes,  are  found  ;  fome  quite  fmqoth,  others  with  pedun¬ 
cles ;  by  which  they  are  fuppofed  by  Dr  Monro,  in  his 
work  upon  the  burke  mueoke,  to  have  been  attached  to  the 
bur  far.  As  thefe  cannot  be  removed  by  any  remedy  with 
which  we  arc  yet  acquainted,  it  is  found  necceffary  to  dif- 
charge  them.  But  as  the  parts  may  fometimes  fuffer  from 
inflammation  when  the  tumor  is  laid  fully  open,  it  may  be 
pundured  at  each  end;  and,  after  prefling  out  the  contents, 
a  fmall  cord  may  be  introduced  ;  after  which  gentle  pref- 
fure  may  be  applied  with  a  comprefs  and  bandage  over  the 
courfe  of  the  tumor.  The  cord  however  fhould  not  be 
continued  fo  long  as  to  induce  any  great  degree  of  inflam¬ 
mation,  for  it  is  found  that  a  flight  degree  of  this  fufliciently 
anfwers  the  purpofe. 

Sect.  III.  Of  Collections  within  the  Capfular  Ligaments  of 
Joints')  and  of  Cartilaginous  Bodies  contained  there. 

Collections  here  mayconfiff  of  ferum,  blood,  or  pus  and 
fvnovia  combined.  They  are  mod:  frequently  met  with  in 
the  joint  of  the  knee,  and  may  be  produced  either  by  inter¬ 
nal  or  external  caufes.  Thefe  kinds  of  collections  may  in 
general  be  diftinguiihed  from  each  other. 

Watery  cffulions,  commonly  called  dropfical  fwellings  of 
the  joints,  arife  chiefly  in  confequence  of  fevere  rheumatic 
corn  plaints ;  and  when  the  tumor  is  not  very  large,  the  fluc¬ 
tuation  of  the  fluid  may  be  felt  by  preffure.  When  a  large 
effufion  appears  immediately  after  a  violent  bruiie,  it  is  pro¬ 
bable  that  it  confifts  chiefly  of  blood  :  but  when  it  fucceeds 
a  violent .  fprain,  attended  with  great  pain,  inflammation, 
and  fwelling,  terminating  in  an  effufion,  there  is  every  rea- 
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for,  to  think  that  the  contained  fluid  confitls  of  pus  mixed  Collection. 

.  ,  r  within  the 

with  fynovia.  f  ,  .  Capfular 

Swellings  of  the  joints  are  molt  apt  to  be  confounded  (-1£amenti 
with  collections  in  the  burke  mueoke,  or  with  matter  effu-  Qf  joints, 
fed- in  the  adjacent  cellular  fubftance.  From  the  firlt  of  &c. 
thefe  they  are  generally  diftingmfhcd  by  the  contained  fluid  v“ 


pafling  readily  from  one  fide  of  the  joint  to  the  other,  and  from 
its  being  diffufed  over  the  whole  or  it  ;  whereas,  when  it  is  ti’.guifhed 
contained  in  the  burke,  the  tumor  is  confined  to  a  particu-irom  other 
lar  part,  and  is  feldom  attended  with  much  pain.  affedhons. 

When  fuch  collections  can  lafely  be  allowed  to  remain,  rrca^enta, 
the  capiular  ligament  ought  never  to  be  opened,  as  they  can 
often  be  removed  by  difcutknts.  Even  conUderable  collec¬ 
tions  arifing  from  rheumatiim  may  comm  >nly  be  difeuffed  by* 
friction,  fomenting  the  parts  with  warm  vapour,  keeping 
them  conflantly  moift  with  faturnine  lolutions,  covering 
them  properly  with  flannel,  and  applying  bliiiers.  Wnen 
theie  fail,  fupporting  the  part  with  a  laced  itocking,  or 
with  a  roller,  has  frequently  been  ot  fervice.  But  whether 
a  rheumatic  tumor  can  be  dilcuffed  or  not,  it  ought  not 
to  be  opened  ;  for  the  inconvenience  attending  it  is  more  in¬ 
tolerable  than  the  pain  and  inflammation  which  may  enfue. 

But  when  the  matter  would  do  miichiet  by  lodging,  it 
fhould  be  difeharged.  Effuled  blood  and  matter  which 
fucceed  high  degrees  of  inflammation  are  oi  this  kind. 

Blood  is  frequently  extravafated  among  foft  parts  without 
much  detriment ;  but  when  in  contact  with  cartilage  or  bone,  $8 
it  foon  hurts  them  materially.  She  matter  ought  to  be  dii-  Method  of 
charged  io  as  moll  efFe&ually  to  prevent  the  admifiion 
air  into  the  cavity  of  the  joint.  For  this  purpoie  the  open-uc 
ing  fhould  be  made  with  a  trocar ;  and  the  flcin,  previoufly 
drawn  tight  to  the  upper  part  of  the  tumor,  fhould  be  pul¬ 
led  down  immediately  on  withdrawing  the  canula.  A  pieco 
of  adhefive  plalter  fhould  be  direCtly  laid  over  the  opening,- 
and  the  whole  joint  fliould  be  firmly  fupported  by  a  flannel 
roller  properly  applied.  If  the  patient  be  plethoric,  he 
fhould  be  blooded  to  fuch  an  extent  as  his  ftrength  will 
bear  ;  he  fhould  be  put  upon  a  ftri&  antiphlogiftic  regi¬ 
men,  and  in  every  refpe<ft  fhould  be  managed  with  caution; 
for  inflammation  being  very  apt  to  eniue,  we  cannot  too 
much  guard  again!!  it.  .  99 

Joints  are  fometimes  rendered  painhil  and  fliff  by  the  for-Boncre-  ^ 
maticn  of  different  fubftances  within  the  capfular  ligaments.!^”*111 
Thefe  are  fometimes  loofe,  and  as  firm  as  cartilage  ;  andJ  9 
fometimes  of  a  loft  membranous  nature,  limilar  to  thofe  al¬ 
ready  obferved  in  treating  of  fwellings  of  the  burke  mu- 
coiae. 

I11  fome  cafes  thefe  fubftances,  efpecially  the  laft  fpecies, 
retain  nearly  the  lame  fituation,  without  being  much  af* 
feded  either  by  preffure  or  by  the  motion  of  the  joint  :  in 
that  cafe  the  pain  is  conllant,  but  feldom  fevere.  The  firlt 
fpecies,  however,  is  commonly  veiy  moveable  ;  and  on  being 
touched,  they  flip  with  fuch  facility  that  it  is  difficult  to  fix 
them  even  with*  the  fingers.  Thefe  are  only  painful  in  par¬ 
ticular  fituations.  Jcty 

Where  thefe  concretions  appear,  upon  examination,  to  be  when  per*- 
perfedly  loofe  and  detached,  if  the  pain  which  they  excite  fedly  iobfe, 
is  very  fevere,  we  fhould  venture  in  a  cautious  manner  to  |nay  ^  cx* 
take  them  out,  by  making  an  incilion  into  the.  joint.  Butir 
if  there  is  reafon  to  fufped  that  they  are  connected  with 
any  part  of  the  joint,  the  patient  ought,  to  be  adviled  to 
fubmit  to  the  pain  they  induce,  which  in  general  will  be 
rendered  moderate  by  fhunning  exercife  ;  but  if,  notwith- 
ftanding  this,  it  becomes  inlupportable,  amputation  is  the 
only  iefource.  -  iot 

The  limb  being  firmly  fecured  by  affiftants,  in  that  pof-  Manner  of 
ture  which  admits  of  the  body  to  J>e  taken  out  being  felt^^11*^' 
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Coile&ions  moft  diftm&ly,  the  furgean  fnould  endeavour  to  fix  it  with 
within  the  ^is  fingers  towards  the  upper  part  of  the  joint,  after  an  af- 
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fiflant  has  drawn  the  dein  as  much  as  poffible  upwards  from 
the  part  where  the  incifion  is  to  be  made.  The  operator 
with  a  fealpd  is  now  to  make  an  incifion  through  the  tegu¬ 
ments  and  capfular  ligament,  direCtly  upon  the  fubftance  it- 


felf,  of  fuch  a  fize  as  will  admit  of  its  being  eafily  taken 


out  j  which  may  be  done  cither  with  the  finger  or  with  the 
end  of  a  blunt  probe.  If  it  is  found  to  be  conceded  by 
any  fmall  filaments  either  to  the  capfular  ligament  or  to  the 
cartilages  of  the  joint,  they  fhould  be  cautioufly  divided,  either 
•with  a  probe- pointed  biftoury,  or  probe-pointed  feiflars,  al¬ 
ter  drawing  the  fubftance  itfelf  as  far  out  as  it  can  be  got. 
When  moie  concretions  than  one  are  found,  they  fnould  all 
be  taken  out  at  the  fame  opening,  when  this  can  be  done  ; 
but  when  it  cannot,  it  will  be  better  to  allow  the  firft  inci¬ 
fion  to  heal  before  attempting  the  fecond,  fo  as  to  avoid  as 
much  as  poffible  the  exciting  of  inflammation- 

After  the  concretion  is  removed,  the  fkin  fhould  be  im¬ 
mediately  drawn  over  the  wound brrfhe  capfular  ligament; 
and  the  lips  of  the  opening  in  the  fkin  being  laid  together, 
they  fhould  be  fecured  in  this  fituation  by  pieces  of  adlieflve 
plafter,  fo  as  to  prevent  the  air  from  finding  accefs  to  the 
cavity  of  the  joint.  Till  the  wound  be  completely  heakd, 
the  patient  fliould  not  only  be  confined-  to  bed,  but  the 
limb  fhould  be  kept  as  much  as  poffible  in  one  pofture,  and 
a  ftridl  antiphlogiftic  regimen  fliould  be  prelerved. 


on  the  thorax  or  abdomen,  or  any  of  \he  large  joints,  free  3ero.Hu. 
vent  ought  always  to  be  given  to  the  matter  to  prevent  ita 
hurtling  into  thefe  Cavitiesy,  and  when  the  abfcels  is  large,  _U^Qf^ 
this  fhould  be  done  with  a  trocar,  or  by  palling  a  cord  thro* 
it,  in  order  to  exclude  the  external  air.  When  the  tumors 
are  not  fituated  upon  great  cavities,  it  i3  better  to  allow 
them  to  break  of  themftlves,  as  the  fores  commonly  heal 
more  readily,  and  the  fear  is  pretty  fimilar  in  both.  The 
moft  proper  applications  to  fcrophnlous  fores  feem  to  be 
tliofe  of  the  faturnine  kind,  as  they  diminifli  inflammation* 
and  in  fome  meafure  prevent  the  fore  from  fpreading. 

When  the  bones  become  carious,  they  are  to  be  treated  like 
carious  bones  from  other  caulea;  but  amputation  cannot 
here  be  attended  with  advantage,  as  the  difeafe  proceeds 
from  a  fault  in  the  conflitution.  After  the  fores  are  healed 
up,  the  introduction  of  an  ifTue  may  afiift  in  preventing, their 
return.  .  ioj 

Tumors  of  a  fcrophulous  nature  are.  fometimes  apt  to  How  dif. 
be  miftaken  for  thofe  of  the  feirrhous  kind,  arid  thus  may 
be  improperly  extirpated.  Scrophulous  tumors  deeply  feat-  r‘hous 
ed  commonly  have  a  degree  of  firmnefs,  which,  if  they  hap.  niors. 
pen  to  be  feated  near  a  fufpicions  part,  as  clofe  by  the  fide 
of  a  woman’s  break,  may  give  occafion  to  fuch  a  miflake. 

But  they  may  generally  be  diftinguifhed  by  the  foftnefa 
even  of  the  lirmefl  kind  of  them,  when  compared  with 


Sect.  IV.  Of  Spina  BfJa. 

Spina  jqifida,  is  a  tumor  which  fometimes  appears  upon 
the  lower  part  of  the  fpine  in  new-born  children.  A  fluc¬ 
tuation  is  diftin&Iy  perceived  in  it,  and  the  fluid  it  contains 
can  in  fome  meafure  be  prefled  in  at  an  opening  between 
the  vertebrae.  In  fome  cafes  this  opening  is  owing  to  a  na¬ 
tural  deficiency  of  bone  in  others,  to  the  reparation  of  the 
ipinous  precedes  of  the  vertebrae. 

The  difeafe  proceeds  from  ferum  colle&ed  within  the  co¬ 
verings  of  the  fpinal  marrow.  It  is  always  fatal.  Children 
labouring  under  it  have  been  known  to  live  for  two  or  three 
years  ;  but,  in  general,  they  linger  and  die  in  a  few  weeks. 
AH  that  art  has  been  able  to  do  is  to  fupport  the  tumor  by 
gentle  preffure  with  a  proper  bandage.  When  a  tumor  of 
this  kind  is  laid  open  orburfts,  the  child  dies  in  a  few  hours. 
A  tumor  nearly  of  the  fame  nature  with  this  is  fome¬ 
times  met  with  upon  different  parts  of  the  head  in  new¬ 
born  children  ;  it  is  formed  by  a  fluid  lodged  beneath  the 
membranes  of  the  brain,  which  have  been  forced  out  at  fome 
unoffified  part  of  the  fkull.  What  we  have  faid  with  refped 
to  the  former  is  exactly  applicable  to  this. 

Sect.  V.  Of  Scrophulous  Tumors . 

We  fhall  here  only  mention  the.  furgical  treatment  of 
fcrophulous  tumors,  having  fpoken  of  fcroplrula  in  general 
under  the  article  Medicine.  Some  practitioners  have  re¬ 
commended  poultices,  & c.  to  bring  fcrophulous  tumors  to 
iuppuration  ;  but  the  belt  practitioners  have  laid  them  afide, 
becaufc  they  increafe  the  foft  and  ipongy  flate  of  the  parts, 
loz  bY  which  they  are  prevented  from  healing. 

Treatment  As  external  applications  are  ineffectual,  it  is  better  to  al- 
«if  fciophu-  low  fcrophulous  tumors  to  be  as  much  expofed  as  poffible, 
loue  tu-  as  frequently  renders  the  fubfequent  ulcer  more  eafily 
r‘i0f8*  cured.  The  other  methods  recommended  for  difcuffing 
thefe  tumors  are,  the  internal  ufe  of  cicuta,  burnt  fponge, 
muriuted  barytes,  a  long  continued  ufe  of  the  cold  bath,  par¬ 
ticularly  of  fea-bathing,  and  drinking  mineral  or  fea-water. 
Thefe,  to  produce  any  effedt,  fhould  be  begun  early,  while 
the  tumors  are  fmall,  and  long  perfifted  in.  When  the  tu- 
come  to  a  flate  of  fuppuration,  if  they  are  feated  up- 


fgirrbus.  They  have  always  a  fmooth  equal  furface  ; 
whereas  feirrhus  is  fomewhat  unequal  or  knotty,  and  feat¬ 
ed  in  the  real  fubftance  of  the  gland ;  and  a  fhooting  pain  is 
commonly  felt  in  it  from  time  to  time,  even  from  its  firft: 
appearance.  They  arc  generally  accompanied,  too,  with 
other  fymptoms  of  fcrophula,  which  is  not  neceflarily  the 
cafe  with  feirrhus. 


Sect.  V.  Of  Bronchocde . 

This  Is  a  tumor  on  the  fore-part  of  the  neck,  feated  be¬ 
tween  the  trachea  and  fkin,  termed  in  French  goitre.  In 
this  country  it  is  very  rare  ;  but  it  is  frequent  among  the  in¬ 
habitants  of  the  Alps,  and  other  mountainous  countries, 
and  is  fuppofed  to  be  owing  to  the  ufe  of  f  now-water.  It 
is  feated  mod  frequently  in  the  thyroid  gland ;  tho’  in  two  cafes 
examined  by  Mr  Benjamin  Bell  this  gland  wa9  diminifhed 
from  the  comprefiion  of  the  tumor,  which  was  chiefly  form¬ 
ed  of  condenfed  cellular  fubftance,  with  effufions  in  different 
parts  of  it  of  a  vifeid  brown  matter.  Dr  Proffer  confiders 
bronchocele  as  a  dropfical  aftedion  of  the  thyroid  gland  ; 
and  in  confirmation  of  this,  he  gives  an  account  of  a  diffec- 
tion  of  a  difeafed  gland  of  this  kind  by  Dr  Hunter,  who 
found  in  it  a  great  number  of  capfnks  filled  with  water. 
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The  fwelling  is  at  firft  foft,  without  pain  or  any  evident  Symptcj 
fluctuation,  and  the  fkin  retains  its  natural  appearance  ;  bllt^ronj 
as  the  tumor  advances  in  fize,  it  becomes  unequally  hard  ; 
the  fkin  acquires  a  copper  colour,  and  the  veins  of  the  neck 
become  varicofe  ;  the  face  becomes  fluftied,  and  the  patient 
complains  of  frequent  headachs,  as  well  as  of  Hinging  pains 
through  the  body  of  the  tumor. 

Calcined  egg*fhells  have  been  recommended  by  authors  Treats' 
as  a  fpecific  for  this  difeafe  ;  but  little  dependence  is  to  be 
placed  on  fuch  a  remedy.  Frequent  fridions  are  .found  ufe- 
ful,  cfpecially  when  employed  early  ;  faponaceous  and  mer¬ 
curial  plafters,  too,  have  in  fome  cafes  proved  ierviceable  ; 
and  repeated  blifters  have  been  known  to  retard  its  progrefs. 

In  the  enlarged  flate  of  the  tumor  no  remedy  yet  known  is 
powerful  enough  to  difeufs  it.  When  the  difeafe  is  far  ad¬ 
vanced,  the  removal  of  the  tumor  by  an  operation  muft  be 
attended  with  great  danger,  on  account  of  the  enlarged 
flate  of  the  arteries,  as  well  as  its  vicinity  to  the  common 
carotids.  It  is  therefore  thought  by  fome  of  the  moil  ex¬ 
perienced  practitioners,  that  in  fuch  a  fituation  it  would  not 
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vi  Ala.  be  ad VI fable  to  attempt  extirpation,  and  that  the  patient 
jtenii,  fhould  rather  truft  to  the  common  palliative  treatment. 
®  VartT^  When  the  tumor,  however,  is  not  much  increafed,  if  other 
remedies  have  failed,  and  the  difeafe  is  advancing,  a  furgeon 
might  be  warranted  in  attempting  its  extirpation. 
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Sect.  VI.  Of  Navi  Mater  ni ,  Corns ,  and  Warts . 

N/evi  materni  are  thofe  marks  which  frequently  appear 
upon  the  bodies  of  children  at  birth,  and  which  are  fuppo- 
fed  to  originate  from  impreffions  made  on  the  mind  of  the 
mother  during  pregnancy.  They  are  of  various  forms  ; 
their  colour  is  likevvife  various  ;  though  moft  frequently  re- 
ferr.bling  that  of  claiet  or  red  port-wine.  Many  of  thefe 
marks  are  perfectly  Hat,  and  never  life  above  the  level  of  the 
[kin  :  thefe  do  not  require  the  affiftance  of  fnrgery  ;  but  in 
fome  cafes  they  appear  in  the  form  of  fmall  protuberances, 
which  frequently  increafe  to  a  great  fixe  in  the  courfe  of  a 
few  months.  They  appear  to  be  firm  and  flefhy.  They 
fometimes  hang  by  (lender  attachments  to  the  contiguous 
parts,  but  more  generally  they  are  fixed  by  broad  bafes. 
They  may  be  removed  with  as  little  dangers  any  other  tu. 
mor  of  the  farcomatous  kind.  They  are  fupplied  indeed 
more  plentifully  with  blood  than  moft  other  tumors  are  ; 
and  even  fometimes  they  appear  to  be  entirely  formed  by  a 
cougeries  of  fmall  blood-  veffels  ;  but  the  arteries  which  ftip- 
ply  them  may,  for  the  moft  part,  eafily  be  fecured  by  liga¬ 
ture.  The  operation  fhould  never  be  long  delayed  ;  for  as 
the  fize  of  the  veffels  correlponds  with  that  of  the  tumor, 
they  fometimes  are  fo  large  as  to  throw  out  a  good  deal  of 
blood  before  they  can  be  fecured.  In  performing  it,  the 
tumor  is  to  be  cut  out,  the  arteries  taken  up,  and  the  re¬ 
main  inn  fkin  brought  as  well  together  as  the  nature  of  the 
part  will  allow,  and  kept  fo  by  adliefive  plafter  or  future. 
When  the  tumor  is  pendulous,  and  conne&ed  only  by  a  nar¬ 
row  neck,  it  fhould  be  extirpated  by  ligature. 

Corns  are  fmall  hard  tubercles,  commonly  fituated  on 
the  toes  or  other  parts  of  the  feet,  and  fometimes  on  the 
han'ls.  They  are  of  a  horny  nature.  They  proceed  from 
a  difeafed  flate  of  the  cuticle,  occafioned  by  preffure.  The 
part  becomes  hard  and  thickened,  with  a  fmall  white  fub- 
flance  in  the  centre,  which  has  a  difpofition  to  become  pro¬ 
minent.  It  likewife  forms  a  depreffion  in  the  fubjacent  cu¬ 
tis  vera,  and  fometimes  is  faid  to  penetrate  it.  When  corns 
are  fituated  on  parts  much  expoled  to  preffure,  they  irritate 
the  fkin,  and  produce  an  increafed  fenfibility  of  the  part, 
and  thus  occafion  much  pain.  The  belt  preventative  of 
corns  is  the  wearing  of  wide  fhoes,  and  avoiding  every  kind 
of  preffure  ;  and  unlefs  this  be  attended  to,  it  will  be  found 
difficult  to  keep  free  from  them.  Various  remedies  are  recom¬ 
mended  for  the  cure  or  removal  of  coins.  One  is  to  bathe 
the  part  about  half  an  hour  in  warm  water,  then  to  pare  as 
much  off  them  as  poffible  without  giving  pain,  and  to 
apply  over  them  any  emollient  ointment.  If  this  treatment 
be  frequently  repeated,  while  preffure  from  fhoes  is  prevent¬ 
ed,  they  generally  fall  off,  and  do  not  return  if  preffure  be 
afterwards  avoided.  Another  method  is  to  allow  them  to 
grow  to  fome  length  through  pieces  of  perforated  leather, 
properly  fecured  by  plafter  or  by  any  other  means,  and  af¬ 
terwards  to  cut  round  their  root,  by  which  they  may  for 
the  moft  part  be  eafily  turned  out.  Or  if  fuch  irritating 
fubftances  be  applied  to  them  as  will  raife  a  blifter  by  fepa- 
rating  the  cuticle  from  the  cutis,  the  corn  will  be  railed 
along  with  the  cuticle,  and  may  then  be  readily  removed  by 
a  fealpel  or  feiffars.  The  furface  of  the  cutis  being  now 
expofed,  is  to  be  healed  like  any  other  part  that  has  been 
bliftered. 

Warts  are  fmall,  hard,  indolent  tumors,  with  a  rough 
furface,  appearing  on  different  parts  of  the  body,  chiefly  the 
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hands  and  face,  and  more  commonly  in  3foung  people.  Mypb 
When  they  appear  in  advanced  life  they  are  apt  to  degene-  u*-'v**r*iJ 
rate  into  cancer,  efpecially  when  of  a  livid  colour  and  with 
a  fmooth  furface.  If  they  do  not  prove  troublefome,  no¬ 
thing  fhould  be  done  to  them,  as  they  generaly  either  fall 
off  01  waffe  gradually  away.  When  from  their  fize  or  fitu- 
r.tion  they  require  to  be  removed,  this,  if  they  are  pendu¬ 
lous  or  have  narrow  necks,  is  eafily  done  by  ligature  ;  but 
if  their  bafes  be  broad,  the  fealpel  or  efeharotic  applications 
will  be  necefiary.  As  few,  however,  will  fubmit  to  the  for¬ 
mer,  the  latter  are  generally  employed.  Efcharotics  of  a 
mild  nature  give  leaft  pain,  and  are  leaft  apt  to  excite  in¬ 
flammation,  which  in  thefe  cafes  it  is  difficult  to  remove, 
and  are  found  to  be  quite  fufficieut  for  the  purpofe.  One  of 
the  belt  of  thefe  is  crude  fal  ammoniac  :  it  fhould  firft  be 
moiftened  in  water,  and  then  well  rubbed  upon  the  warts 
two  or  three  times  a-day.  Liquid  fait  of  tartar,  and  fome¬ 
times  fpirit  of  hartfhorn,  has  anfvvered  the  fame  purpofe  : 
fome  recommend  alfo  the  juice  of  onions,  10? 

Vvrarts  appearing  on  the  penis  as  a  fymptom  of  venereal  Wa*ts  on 
infection,  are  of  the  fame  nature,  and  to  be  cured  by  tlie t^le  ^enla* 
fame  means.  Mercury  is  of  no  advantage  here,  and  com¬ 
monly  indeed  does  harm.  When  every  other  part  of  the 
difeafe  is  eradicated,  the  warts  may  generally  be  removed  by 
wafhing  them  morning  and  evening  in  lime-water,  or  in  a 
weak  folution  of  facchartim  faturni.  They  may  be  remo¬ 
ved  alfo  by  the  knife,  and  the  parts  from  whence  they  are 
cut  afterwards  touched  with  lunar  caullic,  to  prevent  them 
from  returning  :  but  when  this  method  is  pradtifed,  the  ope¬ 
rator  ought  to  be  certain  that  he  has  removed  the  wart  en¬ 
tirely,  for  where  part  has  been  left  the  moft  formidable 
fymptoms  have  fometimes  enfned. 

Sect.  VII.  Of  Polypi . 

Polypi  are  pendulous,  flefhy,  indolent  tumbrs,  fo  called 
from  their  fuppofed  refemblance  to  the  animal  of  that  name. 

They  may  be  found  in  different  cavities  of  the  body,  and 
originate  from  the  lining  membrane  ;  but  thofe  which  come 
under  furgical  treatment  are  found  in  the  nofe,  mouth, 
throat,  and  outer  paffage  of  the  ear,  and  in  the  vagina  and  no 
redtum.  They  are  divided  into  two  claffes  ;  the  one  foft  Polypi  di- 
and  compreffible,  the  other  extremely  firm.  Both  of  them  Vlietj 
bleed  on  being  fretted  or  roughly  handled.  The  foft  kindtW°  un  3* 
fhrivels  and  contra&s  in  a  dry  atmofphere,  (this  is  particu¬ 
larly  the  cafe  with  thofe  of  the  nofe)  ;  but  the  firm  are  not 
affe&ed  by  the  influence  of  the  weather.  Their  colour  is 
commonly  pale  and  tranfparent.  and  fometimes  a  deep  red. 

The  pain  at  the  commencement  of  the  diforder  is  always 
inconfiderable  ;  but  increafes  in  thofe  of  a  hard  nature  as 
they  increafe  in  fize.  Sometimes  polypi  of  this  kind  be¬ 
come  unequal,  and  form  ulcers  over  the  whole  furface,  dif- 
charging  fetid  matter  in  confiderable  quantity.  They  are 
apt  at  this  time,  unlefs  extirpated,  to  degenerate  into 
cancer.  ti; 

Mofl  frequently  they  arife  from  local  injury,  or  whatever  Their 
tends  to  produce  and  fupport  an  inflamed  ftate  of  the  part.  caufc# 
Scrophula  and  lues  venerea,  though  confidered  by  fome  au¬ 
thors  as  frequently  giving  rife  to  them,  feem  only  to  be  ex¬ 
citing  caufes ;  for  in  lues  venerea  in  particular,  polypi  when 
prefent  remain  after  the  difeafe  is  cured.  IIS 

The  prognofis  muft  depend  much  upon  their  fituation  and  ’rjguofis, 
their  confidence.  The  foft  kind  being  feldom  painful,  may 
be  removed  at  any  period  with  little  danger;  but  the  hard' 
kind  are  generally  not  only  painful,  but  more  apt  to  dege¬ 
nerate  into  cancer,  or  to  return  after  being  removed.  The 
foft  kind  therefore  may  be  removed  in  general  with  fuccefs; 
but  when  polypi  of  a  harder  nature  exifl,  the  prognofis  will 
be  much  more  unfavourable, 
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Polypi.  With  refpe&  to  the  treatment.' — As  long  as  they  remain 

1 - -  flationary,  they  are  not  to  be  touched  ;  but  when  they  con- 

Treatrrent  tinue  to  grow,  we  ought  to  ufe  aftringent  remedies,  efpeci- 
’  ally  a  {bong  folution  of  alum,  a  decodion  of  oak  bark,  vi¬ 
negar,  ardent  fpirits,  &c.  The  fofter  kind**  of  polypi  may 
frequently  be  prevented  for  a  long  time  from  increafing  in 
fize,  and  fometimes  they  even  become  confideiably  fmaller. 
Mercury  has  been  found  rather  to  make  them  wor  c  , 
cauftic  and  other  corroding  applications  have  been  of  ufe  in 
the  fofter  kind,  though  they  have  not  produced  a  cure.  Se- 
tons  have  likewife  been  ufed  with  little  advantage.  It  is 
therefore  found  neceffary  to  have  recourfe  to  a  more  effec¬ 
tual  pradice  ;  and  with  this  view  the  knife,  feiffars,  forceps, 
or  ligature,  are  more  generally  recommended.  ft  he  knife 
and  feiffars  may  be  ufed  when  the  roots  of  the  tumor  can 
be  readily  come  at ;  but  polypi  are  feldom  fo  fituated  as  to 
render  excifion  pradlicable  ;  and  even  when  they  are,  the 
hemorrhagy  may  be  attended  with  confiderable  danger,  i  he 
removal  of  a  polypus  by  tearing  or  twilling  it  with  the  for- 
ceps,PlateCCCCLXXXVII.fig.4. 18  occafionally  pradlifqd ; 
but  as  ligatures  are  lefs  painful,  and  fully  as  eftedtual,  they 
are  now’ more  generally  employed.  The  ligatures  conf.lt 
of  wire,  catgut,  filk  cord,  &c.  Different  methods  have 
been  employed  for  palling  thefe  over  polypi,  according  to 

their  different  fituations.  .  _  ,  ,  , , 

Method  of  When  the  ligature  is  to  be  applied,  it  is  to  be  paffed  double 
applying  over  the  tumor,  and  conduced  to  the  ro°t  of  it  by  means  ot 
a  ligature  to  tbe  gn£r€rs  or  by  flit  probes,  as  in  Plate  CCCCLaXAVU. 
ttoa-  £rr.  r.  or  rings,  Plate  CCCCLXXXV1I.  fig.  6.  as  may  be 
bell  fuited  to  the  fliape  and  fize  of  the  paffage.  The  ends 
of  the  l’gature  are  then  to  be  introduced  into  a  fingle  or 
double  canula,  as  in  Plate  CCCCLXXXVII.fig.7.  which  is 
to  be  pufhed  along  tlie  oppofite  fide  of  the  polypus  till  the 
end  of  the  canula  leach  the  root  of  it,  when  the  ligature  is 
to  be  drawn  fomewhat  tight,  and  fattened  to  the  canula 
which  is  to  be  left  in  the  paffage.  The  ligature  is  to  be 
daily  tightened  till  the  tumor  drop  off.  In  this  manner  the 
lar  reft  polypus  may  he  removed  equally  well  vvith  tholc  ot 
a  fmaller  fize.  Should  any  part  of  it  remain,  it  may  be  de- 
ttroyed  hy  cauftic,  and  different  inftruments  are  contrived 
for  conduding  this  to  the  root  of  the  tumor. 

What  has  been  faid  of  the  treatment  of  polypi  m  general, 
readily  applies  to  thofe  feated  in  the  nofe,  outer  paffage  of 
the  ear,  the  reftum,  and  the  vagina.  It  likewife  applies  to 
thofe  in  the  throat ;  only  that  inftead  of  patting  the  ligature 
through  the  mouth,  it  is  to  he  paffed  through  one  of  the 
noftrils.  The  ooerator  is  then  to  introduce  one  or  two  of 
his  finders  into  the  mouth,  and  open  the  doubling  of  the  li¬ 
gature,’  which  lie  is  to  pafs  over  the  polypus,  and  navi  ng 
p  retted  it  dowii  to  tire  root  of  it,  to  proceed  as  beiore  tti- 
reded. 


Chap.  VII.  Of  Difeafes  of  the  Bones. 


The  bones,  as  well  as  the  fofter  parts,  are  liable  to  be 
fwelled,  either  throughout  their  whole  length,  or  to  have  tu¬ 
mors  formed  on  particular  parts  of  them. 

**?  Exoftofis  is  one  fpecies  of  tumor  of  the  bone.  According 
Exoltoiis.  ^  Mr  Eromefield,  no  fwelling  ftould  be  called  fo,  but  an 
excrefcence  continued  from  a  bone,  like  a  branch  from  the 
trunk  of  a  tree.  Under  this  head  therefore  is  ranked  the 
lenvin  node,  which  may  be  produced  by  external  injury,  fuch 
as  contufions  and  fractures  :  it  can  hardly  be  called  a  difeafe, 
as  pain  feldom  fucceeds,  but  rather  a  deformity. 

'j  'here  are  rifings  or  tumors  obiervable  on  the  bones  which 
are  often  the  confeqaents  of  venereal  virus,  and  are  termed 
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v  tophi,  oummi,  or  nodes. — Tophus  isa  foft  tumor  in  the  bone; 
Tophus.  J’d  f^m3  tQ  be  formed  of  a  chalky  fubftance,  that  is  inter- 
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mediate  between  the  offeous  fibres.  Thefe  cretaceous  extra-  Djfabtfl  I 
vafations  are  fometimes  found  on  the  ligaments  and  tendons, 
as  well  as  on  the  bone  ;  and  may  fometimes  be  taken  out  by  i 

the  knife.  We  have  many  inftances  where  chalk  {tones  in 
gouty  people  make  their  way  out  through  the  fkin  of  the 

fingers  and  toes.  .  ll1 

Gummi  is  a  foft  tumor  or.  the  furface  of  the  bone,  be-Gunum.  | 
tween  it  and  the  periolleum  ;  and  its  contents  r  efgmble  gum 
foftened,  from  whence  it  has  taken  its  name.  Poffibly,  by^ 
obftrudlion  in  the  nutrient  veffels  of  the  bone,  a  rupture  of 
fome  of  them  occafions  the  ferous  liquor  to  efcape,  which,  by 
makino-  its  way  between  the  fibres  ol  the  bone,  arrives  at 
its  furface  ;  and  being  detained  by  the  refiftance  of  the  peno- 
fteum,  its  moil  liquid  parts  being  evaporated,  and  the  re¬ 
mainder  condenfed  by  the  inflammation,  and  confequent- 
ly  this  inelaftic  covering  being  ftretched,  it  becomes  m- 
fpiffated,  and  forms  this  fpecies  of  exojlfs,  as  it  is  generally 
called.  When  this  is  the  caufe,  and  the  indifpofition  of  the 
habit  in  general  got  the  better  of,  preffure  by  a  fteel  milru- 
ment,  adapted  to  the  part  affeaed,  is  the  proper  cure.  it? 

The  confirmed  venereal  node  has  the  appearance  of  a  di-  Nodes, 
varication  of  the  offeous  fibres,  probably  from  fome  infpif- 
fated  humour  obftruaing  the  nutrient  veffels,  but  not  extra- 
vafated  ;  this  occafioning  an  extenfion  of  the  periolleum, 
produces  a  violent  pain,  which,  when  nofturnal,  is  the  clia- 
raaerillic  of  a  venereal  caufe.  When  the  periolleum  is 
thickened,  hut  tlie  bone  not  affeaed,  a  courfe  of  meicury, 
by  attenuating  the  obftruaed  humour,  and  fitting  it  to  be 
carried  out  of  the  body  by  the  proper  outlets,  will  often 
produce  a  perfeft  cure  :  but  when  the  bone  ltfelf  is  difeafed, 
this  method  will  fail.  But  here  the  divifion  of  the  extended 
perioffeum  has  been  known  to  give  perfect  eafe. 

The  ufual  method,  formerly,  was  to  apply  a  cauftic  equal 
to  the  extent  of  the  node,  which  being  laid  bare,  requited 
exfoliation  before  it  could  be  cicatrized.  If  the  incifion  is 
made  early,  that  is,  before  matter  be  formed  under  tlie  m- 
veftino-  membrane,  it  feldom  requires  exfoliation  ;  and,  as  we 
often  find  that  the  bone  itfelf  is  not  affected,  but  only  the 
periolleum  thickened,  wc  may  be  deceived  even  after  a  care¬ 
ful  examination  :  it  is  therefore  proper  that  the  patient 
fhould  be  pretty  far  advanced  in  a  courfe  of  mercurial  unc¬ 
tion  before  even  the  incifion  is  made  ;  for,  fhould  the  tu¬ 
mor  decreafe,  and  the  pain  abate  during  the  courfe,  chirur- 
gical  affiftance,  with  the  knife,  moft  likely  may  become  un- 

nt<Abone  may  become  carious  firft  in  its  internal  parts ;  and  AbicdSI 
that  from  external  injury,  as  well  as  from  a  vitiated  ftate  o^trueipiJ 
the  animal-fluids.  Authors  feem  not  to  agree  as  to  theveutufc 
technical  term  for  this  kind  ©f  difeafe  of  the  bones  ;  fome 
calling  it  cancer  ox  gangr ana  oJTis  ;  others,  vent  of  a from 

the  pointed  extuberances  ufually  attendant  on  this  diforder 
of  the  bone  ;  and  fome  again  teredo ,  from  the  appearance  of 
the  carious  bone,  like  wood  that  is  worm-eaten.  # 

It  is  univerfally  allowed,  that  this  difeafe  ^ takes  its  rife 
from  matter  being  formed  either  in  the  dipioe,  or  in  the 
marrow  :  whenever  ©bftru&ion  is  begun  in  the  veffels  ex¬ 
panded  on,  or  terminating  in,  the  medullary  cyfts,  the  con- 
fequence  will  be  inflammation,  and,  if  not  early  removed, 
matter  will  form  ;  for  this  reafon  this  cafe  may  be  called 
feffus  in  medulla.  Whenever,  then,  a  patient  complains  Sympt< 
of  dull  heavy  pain,  deeply  fituated  in  the  bone,  poffibly  eon- of  dm 
fequent  to  a  violent  blow  received  on  the  part  fome  time  be-'-  *• 
fore,  though  the  integuments  appear  perfectly  found,  and 
tlie  bone  itfelf  not  in  the  leaft  injured,  we  have  great  reafon 
to  fufpetl  an  abfeeffus  in  the  medulla.  Children  of  a  bad 
habit  of  body,  though  they  have  not  fuffered  any  external 
injury,  will  often  become  lame,  and  complain  of  the  limb  be¬ 
ing  remarkably  heavy ;  and  though  not  attended  with  acute 


IF9 


til 


■hap.  VII. 

B:afe*of  pain,  yet  the  dull  throbbing  uneafincfs  is  condant.  If  ri¬ 
ll  Bone?,  gors  happen  during  the  time  the  patient  labours  under  this 
indifpofition,  it  generally  implies  that  matter  will  be  formed 
within  the  fubdance  of  the  bone.  If  the  extremities  of  the 
bone  complained  of  begin,  or  if  it  becomes  enlarged 
throughout  its  whole  extent,  it  may  be  known  to  be  an  ab- 
fcefius  in  medulla,  or  true  fpina  ventofa,  as  it  is  called  :  if 
neither  of  thefe  fymptoms  take  place,  the  great  infeniibility 
of  the  bone  in  fome  fubjedb  will  prevent  that  acutenefs  of 
pain  ufual  in  other  parts  where  matter  is  formed,  though 
the  acrid  matter  is  eroding  the  bone  during  the  whole  time 
it  is  contained  within  it.  This  matter  at  length  having 
made  its  way  through,  arrives  at  the  periodeum,  where  it 
creates  mod  violent  pain,  as  well  from  its  fharpnefs  as  from 
its  increafed  quantity,  occafioning  an  extenfion  of  the  perio- 
fteum.  The  integuments  then  become  fwclled  and  inflamed, 
and  have  a  fort  of  emphyfematous  feel.  On  being  exami¬ 
ned  by  preffure,  the  tumor  will  fometimes  be  leffened,  from 
part  of  the  matter  retiring  into  the  bone  :  from  this  appear¬ 
ance  to  the  touch,  mod  likely  the  name  of  ventofa  was 
atment.  added  to  the  term  fpina.  When  we  are  allured  of  matter 
being  under  the  periodeum,  we  cannot  be  too  early  in  let¬ 
ting  it  out,  as  it  will  fave  a  confiderable  deal  of  pain  to  the 
patient,  thougli  probably  it  may  not  be  of  any  confiderable 
advantage  in  reipeft  to  the  carious  bone  ;  for,  where  the 
fluids  in  general  are  vitiated,  no  chance  of  cure  can  be  ex¬ 
pected  from  topical  remedies ;  but  where  the  conditution  is 
mended,  nature  will  fometimes  adonidi  11s  in  her  part,  as 
the  carious  bone  will  be  thrown  off  from  the  epiphyfes,  or 
the  teredines  will  be  filled  up  by  the  ofiific  matter  that  flows 
from  the  parts  of  the  bone  where  fome  of  the  fpinas  have 
come  away. 

If  proper  medicines  are  given,  the  children  well  fupport- 
ed,  and  the  parts  kept  clean  and  dry,  patience  and  perfeve- 
rance  will  frequently  give  great  credit  to  the  furgeon.  In 
cafe  it  fhould  have  been  thought  advifable  to  apply  a  tre¬ 
phine,  to  give  free  difeharge  to  the  matter,  the  wafliing  it 
away,  as  well  as  the  fmall  c rumblings  of  the  carious  bone, 
by  means  of  deterfivc  and  drying  inje&ions,  has  been  known 
to  contribute  greatly  to  the  curing  this  kind  of  caries,  after 
the  habit  of  body  in  general  bad  been  mended, 
kittle-  Befides  thofe  above-mentioned,  the  bones  are  liabe  to  two 
:  <>f  the  oppofite  difeafes  ;  the  one  termed  fria bilitas,  the  other  molli- 
ties  f‘  the  former  peculiar  to  adults,  the  latter  more  fiequent 
in  infants,  though  fometimes  feen  in  adults,  from  a  vitiated 
flate  of  their  juices. 

The  bones,  when  deprived  of  their  cementing  liquor,  by 
palling  through  fire,  become  friable.  From  repeated  faliva- 
tions,  and  in  old  people,  they  have  been  rendered  extremely 
brittle  ;  infoimich  that  in  many  fubjeds  they  have  been  frac¬ 
tured  merely  from  their  weight  and  the  action  of  the  muf- 
des :  but  in  fuch  cafes,  this  is  not  ovring  to  the  friability  of 
the  bones,  but  to  the  lofs  of  fubdance,  from  the  eroflon  of 
the  bone  by  an  acrimonious  humour  thrown  on  it  ;  to 
which  caufe  perhaps  may  be  attributed  the  difeafe  called 
rickets  in  children.  The  effects  of  fcorbntic  humour  in  ren-  * 
dering  the  bones  foft  in  many  in  fiances,  have  often  been  re¬ 
marked. 

By  proper  diet,  gentle  friClion  with  coarfe  cloths,  exer- 
cife,  and  cold  bathing,  rickety  children  will  frequently  get 
their  conllitution  fo  much  changed,  as  that,  by  the  time 
they  arrive  at  the  age  of  20  years,  there  {hall  not  remain 
the  leaft  veftige  of  their  former  difeafe.  The  epiphyfes 
are  generally  mod  affeCled  in  this  fpecies  of  the  diiorder. 
F01  want  of  eariy  attention  to  invalids  of  this  fort,  we 
nnd  that  their  bones  not  only  become  foft,  and  yield  to  the 
powers  of  the  muicles,  but  remain  didorted  the  red  of  their 
JYes>  though  they  have  acquired  a  perfect  degiee  of  folidi- 


SURGERY. 
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ty.  In  fuch  cafes,  correcting  the  vitiated  juices  only  will  Difeafes  of 
not  redore  the  bone9  to  their  natural  flate  ;  therefore  the  af-  ,^e  Bones*, 
fdlance  of  a  fkilful  mechanic  is  necefTary  both  to  fupport  the 
parts  improperly  aded  on,  and  to  alter  the  line  of  direction 
of  the  didorted  ofleous  fibres.  *24 

Though  the  curvature  of  the  extremities,  or  thicknefs  of8)'11^0™5* 
the  ends  of  the  bones  near  their  articulations,  may  give  the0*  uc  e  S* 
fird  alarm  to  thofe  who  are  condantly  with  children,  yet 
there  are  other  fymptoms  that  give  earlier  notice  than  thefe  ; 
and  bad  they  been  timely  difeovered  by  proper  judges,  it  is 
highly  probable  that  the  curvature  of  the  limbs  in  many 
children  might  not  have  happened.  The  belly  generally 
becomes  larger  in  this  difeafe,  from  the  increafed  fize  of  the 
contained  bowels,  as  it  is  not  unlikely  but  that  the  mefen- 
teric  glands  are  the  fird  parts  obdru’Cled  ;  obdruClk  ns  of  the 
liver,  fpleen,  and  pancreas,  foon  follow  ;  the  head  then  be¬ 
comes  enlarged;  then  a  difficulty  of  breathing,  which  is  gene¬ 
rally  fuppofed  to  be  the  effects  of  taking  cold,  fucceeds  ;  the 
dernum  is  elevated  and  fharp,  and  the  thorax  becomes  con- 
traCled  ;  the  fpine  is  protruded  in  fevcral  parts  ;  the  pelvis 
altered,  according  to  the  preffure  of  the  parts  within,  and 
habitual  inclination  of  the  patient,  at  times,  to  obtain  that 
line  of  direction  in  which  the  perpendicular  from  the  centre 
of  gravity  may  fall  within  the  common  bafe  of  the  body, 
the  extremities  of  the  cylindrical  bones,  and  the  ends  of  the 
ribs  next  the  dernum,  become  enlarged  ;  foon  arter  this  the 
bones  in  general  become  foft  and  flexible,  yielding  in  fuch 
directions  as  the  ArongcA  mufcles  determine  by  their  ac¬ 
tions. 

The  bones  of  children  who  die  of  this  diforder,  we  ob- Appearance 
ferve,  are  not  only  rendered  foft,  but  the  vefiels  within  their  the  bones 
fnbdance  are  replete  with  blood  of  a  texture  totally  broken, 
and  having  more  the  appearance  of  thin  chocolate  than"* 
blood :  the  periodeum  in  many  places  is  feparated,  and  the 
intermediate  fpace  between  it  and  the  bone  filled  with  extra- 
vafated  fluid  ;  and  caries  is  aimed  as  frequent  as  the  fepara- 
tion  of  the  periodeum.  The  mufcles  in  fuch  bodies  gene¬ 
rally  appear  pale  and  flabby.  T4^ 

Where  the  affe&ion  of  the  mefenteric  glands  is  evident.  Method  of 
Mr  Bromefield  afferts,  that  after  a  dofe  or  two  of  the  pulvis  cure  recent 
bafilicus  to  empty  the  inteflines  thoroughly,  the  purified  prided  by 
crude  quickfilver  is  by  much  the  moll  efficacious  medicine  ^cjBromC” 
to  remove  obflruClions  in  thofe  glands.  When  the  belly  be¬ 
gins  to  foften  and  fubfide,  the  chyle  pafies  without  interrup¬ 
tion,  and  the  child  begins  to  get  flefh  ;  then  the  cold  bath 
becomes  truly  ferviceable,  and  the  decodion  or  cold  intii- 
fion  of  the  Peruvian  bark  is  a  proper  redorative  ;  but  the 
cold  bath  ufed  too  early,  or  the  bark  given  before  there  is  a 
free  circulation  of  chyle  through  the  la&eals,  would  be  very 
injurious.  _ 

The  mollities  offium,  in  fome  cafes,  may  be  produced  Of  mollitics 
from  a  redundancy  of  the  oleaginous  parts  of  the  blood,  or0fliuni» 
from  a  laxity  of  the  folids,  by  which  the  fluids  are  not  dif¬ 
fidently  attenuated,  nor  properly  blended  and  mixed  :  the 
confequence  of  which  will  be  obftrufted  perfpiration,  the 
habit  in  general  loaded  with  grofs,  phlegmatic,  and  ferous 
humour^,  and  the  offific  matter  not  united  or  condenfed  as 
in  an  healthy  flate.  The  method  of  cure  confirms  us  in  the 
caufe  of  thefe  fymptoms  ;  for,  by  drengthening  the  fibrous 
fydem,  by  ufing  gentle  exercife,  a  dry  diet,  good  air,  aro¬ 
matics,  and  cold  bathing,  this  kind  of  invalids  are  generally 
reftored  to  health. 

Among  the  difeafes  of  the  bones  we  may  likewife  take  no*  pajfy  the 
tice  of  that  palfy  of  the  lower  extreiWties  which  takes  place,  lo  .er  cx- 
as  is  generally  fuppefed,  in  confequence  of  a  curvature  insanities 
fome  part  of  the  fpine.  To  this  didemper  both  fexes  andtrom  cnr~ 
all  ages  are  equally  liable.  When  it  attaeks  an  infant  of^he  fpln/ 
only  a  year  or  two  old  or  under,  the  true  caufe  of  it  is  fel- 
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Chap.  VIII, 


Dife  fes  of  dom  difcovered  until  Come  time  after  the  effed  has  taken 
the  Bone.-.  p]acC  Tbe  child  is  faid  to  be  uncommonly  backward  in 

W”v -  the  ufe  of  his  legs,  or.it  is  thought  to  have  received  fome 

hurt  in  the  birth.  Wh„  the  child  Mm  W ^""by  SSfe  ^  “  ">» 

have  already  walked,  and  who  has  been  able  o  vva  ,  difference  1  do  upon  the  whole  prefer  the  laft.  A  fc- 

“1- 0H0.»B.,«8:«pgi,»w tsr^A  ;» » -/““rlh* * S: 


trip  and  ftumble,  though  there  be  no  impediment  in  his 
wav;  and  whenever  he  attempts  to  move  bnfkly,  he  finds 
that  his  legs  involuntarily  crof6  each  other,  by  which  he  is 
f i  equently  thrown  down  without  Humbling  ;  and  when  he 
endeavours  to  Hand  Hill  in  an  ered  pofture  without  iupport, 
even  for  a  few  minutes,  his  knees  give  way  and  bend  for¬ 
ward.  As  the  diitemper  advances,  it  will  be  found  that  he 
cannot,  without  much  difficulty  and  deliberation,  diredt  ei¬ 
ther  of  his  feet  exadly  to  any  one  point ;  and  very  loon 
after  this,  both  legs  and  thighs  lofe  a  good  deal  of  their  na¬ 
tural  fenfibility,  and  become  quite  ufelefs.  In  adults,  the 
progrefs  of  the  difeafe  is  much  quicker,  but  the  fymptoms 

nearly  the  fame.  .  .  t.r  .  ,  _ 

Until  the  curvature  of  the  fpine  is  difeovered,  the  com¬ 
plaint  generally  paffea  for  a  nervous  one  ;  but  when  the 


made  can  oe  accompmutu-  ,  c  J  '  .  ,  • 

be  lanre  enough  for  the  intended  purpofe,  are  apt  to  be- 
come  inflamed,  and  to  be  very  troublefome  belore  they  come 
to  fuppuration  ;  but  openings  made  by  cauftic  are  not  n 
general  liable  to  any  of  theie  inconveniences,  at  kaft  not  to 
frequently  nor  in  the  fame  degree  :  they 
are  neither  lo  troublefome  to  make  or 
maintain.  I  make  the  efehars  about  this 
fize  and  fhape  on  each  fide  the  curve,  ta¬ 
king  care  to  leave  a  fufficient  portion  of 
fkin  between  them.  In  a  lew  days,  when 
the  efehar  begins  to  loofen  and  leparate,  I 

cut  out  all  the  middle,  and  put  into  each  - 

a  large  kidney-bean:  when  the  bottoms  of  the  fores  are  be¬ 
come  clean  by  fuppuration,  I  fpnnkle,  every  third  or  fourth 
day,  a  finaU  quantity  of  finely  powdered  cantharrd^  on 


plaint  generally  paffis  for  a  nervous  one  ;  but  when  the  ^  Wcontrading, 

late  of  the  back  bone  is  adverted  to,  recourfe  w  almoH  al-  them,  by -art.  JJ*  ^  P  Qther  benefit  obtained, 

ways  had  to  fome  previous  violence  to  account  for  it.  That  the  h  ,  until  the  cure  is  complete  ;  that  is, 

this  might  have  been  the  cafe  in  fome  few  inHances  might  ihe  itiues  i  Keep  p  -  —  ■<  -  -r-  ..fi:. 


inis  uUk'iit  - -  %  r 

be  admitted  ;  but  in  bv  far  the  greateR  number  fome  pre- 

difpofing  caufe  muH  be  looked  for.  .  .  .r  - 

Mr  Pott,  who  has  written  a  treatife  upon  this  oi.eate,  re¬ 
commends  it  to  our  obfervation,  that  though  the  lower 
limbs  aie  rendered  almoH  ufelefs,  or  even  entirely  fo, 
vet  there  are  fome  circumRances  in  which  it  diflers  from  a 
common  nervous  palfy.  The  legs  and  thighs,  though  fo 
much  affeAed,  have  neither  the  flabby  feel  of  a  truly  para- 
lytic  limb;  nor  have  they  that  feemmg  loofenefs .  at  the 
joints,  nor  the  total  incapacity  ot  refiftance  which  allows 
the  latter  to  be  twifted  almoft  in  all  diredions  :  on  the  con¬ 
trary,  the  joints  have  frequently  a  considerable  degree  ot 
ftiffnefs,  particularly  the  ankles  ;  by  which  ftiffnefs  the  feet 
of  children  are  generally  pointed  downward,  and  they  are 
prevented  from  letting  them  flat  upon  the  ground. 

At  fir  ft  the  general  health  of  the  patient  ieems  not  to  be  at 
all  or  at  leaft  not  materially  affe&ed  ;  but  when  the  difeafe 
has  continued  for  fome  time,  and  the  curvature  is  thereby 
increafcd,  many  inconveniences  and  complaints  come  on  ; 
fuch  as  difficulty  in  refpiration,  indigeftion,  pain,  and  what 
they  call  tightne/s  at  the  Jlomach ,  obftinate  conftipations,  pur¬ 
gings,  involuntary  flux  of  urine  and  fceces,  & c.  with  the 
addition  of  fome  nervous  complaints,  which  are  partly  cau- 
fed  by  the  alterations  made  in  the  form  of  the  cavity  01  the 
thorax,  and  partly  by  impreffions  made  on  the  abdominal 

^  Mr  Pott  was  led  to  a  knowledge  of  the  true  caufe  and 
cure  of  this  diftemper,  from  obfervieg  the  cafe  of  a  youth  of 
14,  who  was  reftored  to  the  ufe  of  his  limbs  immediately 
after  a  feemingly  accidental  abfeefs  near  the  part.  From  this 
he  was  inclined  to  think,  that  the  curvature  of  the  fpine 
was  not  the  original  caufe  of  the  diforder,  but  that  the  fur- 
rounding  parts  were  predifpofed  towards  it  by  fome  afiedtion 
©f  the  folids  and  fluids  there  ;  and  he  was  confirmed  in  theie 


toe  auenarge  incrccucu,  ^ . /  .  .  .1  ,,  • 

The  i flues  I  keep  open  until  the  cure  is  complete  ;  that  is, 
until  the  patient  recovers  perfedly  the  ufe  of  his  legs,  or 
even  for  fome  time  longer :  and  I  fhould  ^ink  v  ouJ^ 

be  more  prudent  to  heal  only  one  of  them  firR,  keeping  the 
other  open  for  fome  time  ;  that  Is,  not  on  y  “n^he  pa¬ 
tient  can  walk,  but  until  he  can  walk  firmly,  bnlkly,  and 
without  the  affi Ranee  of  a  Rick :  until  he  can  ftand  quite 
upright,  and  has  recovered  all  the  height  which  the  habit  or 
rather  the  neceffity  of  Hooping,  occafioned  by  the  dillcm- 
per,  had  made  him  lofe.”f 


Chap. VIII.  0/ Blood-letting. 
Sect.  I.  Of  Blood-letting  in  general. 


Blood-letting  is  performed  either  to  kfien  the  quan¬ 
tity  of  circulating  fluid,  or  to  relieve  a  particular  part : 
hence  we  have  the  terms  of  general  and  local  blood-letting. 

General  blood-letting  is  either  performed  upon  a  vein  or 
an  artery  ;  and  from  this  circumflauce  anle  tlie  appellation 
of  phlebotomy  and  arteriotomy ^  -  ,  ,  r  t  _ 

Local  or  topical  blood-letting  is  performed  by  fcanficators 
and  cupping-glafies,  by  leeches,  or  by  puudiws  made  with 
a  lance?,  as  may  be  moR  fuitable  to  the  nature  ot  the  dif¬ 
eafe  it  is  intended  to  remedy.  .  .  ,  i 

There  are  fome  general  rules  and  obfetvations  which  re-Genel 
late  equally  to  this  operation  in  whatever  part  of  the  body  rules 
it  is  pradifed  :  thefe  we  (hall  in  the  firR  place  enumerate, 
and  (hall  afterwards  proceed  to  treat  particularly  ot  blood- 

letting  in  the  arm  and  other  parts.  . 

I.  In  this,  as  in  every  other  operation,  the  fituation  of  the 
patient,  and  of  the  operator  likewife,  ought  to  be  precilely  ] 
fixed.  The  fituation  of  a  patient,  during  the  operation  °tp<)ft, 
blood-letting,  has  a  confiderable  influence  on  the  tfFefts  pro- the  t » 
duced,  and  therefore  merits  particular  attention.  In  fome 


©f  the  folids  and  fluids  there ;  and  he  was  confirmed  in  he  e  uc  ,  0bjed  of  this  remedy  to  evacuate  a  con- 

fufpicions  by_a  variety 


both  in  the  living  body  and  upon  diffedion  of  the  fubjed 
after  death  ;  all  of  which  are  narrated  at  full  length  m  his 
treatife  upon  this  fubje&. 

«  The  remedy  (fays  he)  for  this  molt  dreadful  dileaie 
conflfts  merely  in  procuring  a  large  difeharge  of  matter,  by 
fuppuration,  from  underneath  the  membrana  adipofa  on  each 


duorders,  it  is  tne  ^  ”  r  .  . 

fiderable  quantity  of  blood  without  inducing  fainting .  When 
this  is  the  cafe,  and  when  from  former  experience ^.t  »  known 
that  the  patient  is  liable  during  the  evacuation  to  fall  in  to  a 
faintifk  RPate,  a  horizontal  poRure  ought  to  be  prdfenred ^to 
every  other  ;  for  fainting  is  not  near  fo  ready  to  occur  in  a 
horizontal  as  in  an  eted  pofture.  It  now  and  then  happens. 
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however,  that  one  material  advantage  expelled  from  the 
operation  of  blood-letting,  is  the  produ&fon  of  a  flate  of 
deliquium ;  as,  for  inftance,  in  cafes  of  flrangulated  her¬ 
nia,  where  a  general  relaxation  of  the  fyftem  is  fometimes 
deferable.  In  all  fuch  circumftarices,  inftead  of  a  horizontal 
pofture,  the  more  ere&  the  patient  is  kept,  the  more  readily 
will  a  Hate  of  fainting  be  induced.  The  patient  ought 
to  be  fo  placed,  that  the  principal  light  of  the  apartment 
(hall  fall  d-redly  upon  the  part  to  be  operated  upon,  that 
the  vein  to  be  opened  may  be  made  as  apparent  as  poflible. 

II.  The  patient  being  properly  feated,  the  next  ftep  is, 
by  means  of  a  proper  bandage  of  filk,  linen,  or  woollen 
cloth,  which  has  more  elafticity,  fo  to  comprefs  the  vein  in¬ 
tended  to  be  opened,  as  to  prevent  the  blood  from  returning 
to  the  heart.  An  equal  degree  of  preflure  ought  to  be  ap¬ 
plied  to  all  the  other  veins  of  the  part  :  for  if  this  be  not  at¬ 
tended  to,  the  communication  preferved  by. the  collateral 
corrcfponding  branches  would  render  the  preffure  upon  any 
one  particular  vein  of  very  little  importance.  This  preffure 
upon  the  veins,  by  inducing  an  accumulation  of  their  con¬ 
tents,  tends  to  bring  them  more  evidently  into  view,  and 
confequently  renders  it  eafier  for  the  operator  to  effefl  a 
proper  opening  than  he  would  otherwife  find  it.  The  pref- 
fure,  however,  ought  never  to  be  carried  fo  far  as  to  obftrudl 
the  circulation  in  the  correfponding  arteries,  otherwife  no 
difcliarge  of  blood  can  take  place.  When  we  iee  that  it 
has  the  effect  of  railing  the  veins,  while  at  the  fame  time  the 
pulfation  of  the  artery  is  diftindtly  felt  in  that  part  of  the 
member  which  lies  on  the  fide  of  the  ligature  moil  diilant 
from  the  heart,  we  may  be  certain  that  it  is  to  a  very  proper 
degree,  and  that  it  ought  not  to  be  carried  farther  ;  lor  by  * 
the  [welling  of  the  veins  we  arc  fure  that  they  are  fufficient- 
ly  comprtffed  ;  and  by  the  arteries  continuing  to  beat,  it  is 
evident  that  a  continued  flow  of  blood  may  be  expedled. 

III.  The  reflux  of  blood  to  the  heart  being  in  this  man¬ 
ner  prevented,  the  next  queflion  to  be  determined  is,  the 
belt  method  of  making  an  opening  into  the  vein.  Different 
iiiilruir.ents  have  been  invented  for  this  purpofe  ;  but  there 
are  two  only  which  have  been  retained  in  ufe,  and  which  are 
all  therefore  that  here  require  to  be  mentioned.  Thefe  are 
the  lancet  and  the  phlegm.  This  laft,  on  being  placed  im¬ 
mediately  on  the  part  to  be  cut,  is,  by  means  of  a  fpring, 
pufhed  fuddenly  into  the  vein,  and  produces  an  opening  of 
the  exa&  fize  of  the  inflrumcnt  employed. 

When  it  is  determined  to  employ  the  lancet,  which  is  by 
far  the  fafefl,  the  form  of  that  inflrument  is  next  the  object 
of  attention.  The  broad  fhouldered  lancet  ought  to  be  laid 
entirely  afide  ;  becaufe  the  broadnefs  of  its  fhoulders  produ¬ 
ces  always  a  wound  in  the  external  teguments  of  perhaps 
three  times  the  fize  of  the  opening  made  in  the  vein  ;  a  cir- 
cumftance  which  adds  no  advantage  whatever  to  the  opera¬ 
tion  ;  on  the  contrary,  it  produces  much  unneceffary  pain  ; 
renders  it  frequently  a  very  difficult  matter  to  command  a 
Hoppage  of  the  blood  ;  and  the  wounds  produced  by  it  are 
commonly  fo  extenfive  as  to  be  liable  to  terminate  in  partial 
fuppuiations. 

I  he  fpear-pointed  lancet,  on  the  contrary,  reprefented  in 
Plate  CCCCLXXXV1I.  fig.  8.  is  in  every  refpeft  well  cal¬ 
culated  for  the  purpofe  of  venefe&ion.  From  the  acutenefs 
of  its  point,  it  enters  the  teguments  and  vein  with  very  little 
parn  ;  which  is  with  many  patients  a  circumflance  of  no 
fmall  importance.  We  are  fure  of  making  the  opening  in 
dre  vein  equal,  or  nearly  fo,  to  the  orifice  in  the  external  te¬ 
guments  ;  and  the  difcharge  of  blood  produced  by  an  open¬ 
ing  made  with  one  of  thefe  lancets,  is  commdnly  put  a  Hop 
to  with  great  eafe  immediately  on  removing  the  ligature 
upon  the  vein. 

IV,  The  form  of  lancet  being  thus  fixed  upon,  we  come 
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now  to  fpeak  of  the  method  of  ufing  it.  The  furgeon  and  Blood- 
patient  being  both  properly  feated,  and  the  ligature  having  ,  let-ing.  ^ 
been  applied  for  a  fhort  fpace  of  time  in  order  to  produce 
fome  degree  of  fwelling  in  the  veins,  that  vein  is  to  be  made  Method  of 
choice  of  which,  at  the  fame  time  that  it  appears  confpicu- performing 
oufly  enough,  is  found  to  roll  lefs  than  the  others  on  being ^  0*)era>~ 
prefled  upon  by  the  fingers.  It  is  fcarcely  thought  necef.tl0n* 
fary  to  obferve  here,  that  when  a  vein  appears  to  be  fo  im¬ 
mediately  connected  with  a  contiguous  artery  or  tendon,  as 
evidently  to  produce  fome  rifk  of  wounding  thefe  parts  in 
the  operation,  another  vein  not  liable  to  fuch  hazard,  if  it 
can  be  prbeured,  ought  undoubtedly  to  be  preferred.  Veins 
may  lie  dire&ly  above  both  arteries  and  tendons,  and  yet 
no  manner  of  rifle  be  incurred  by  opening  them,  provided 
the  operator  is  fufficiently  fleady  and  attentive  ;  but  it  does 
now  and  then  happen,  that  veins  are  fo  nearly  and  intimate¬ 
ly  conne&ed  with  thefe  parts,  as  to  render  it  hazardous 
even  for  the  moil  dexterous  furgeon  to  attempt  this  opera¬ 
tion. 

The  vein  being  at  lad  made  choice  of,  the  furgeon,  if  he 
is  to  ufe  his  right-hand  in  the  operation,  takes  a  firm  hold 
of  the  member  from  whence  the  blood  is  to  be  drawn  with 
his  left,  and  with  the  thumb  of  the  fame  hand  he  is  now  to 
make  fuch  a  degree  of  preffure  upon  the  vein,  about  an 
inch  and  a  half  below  the  part  where  the  orifice  is  to  be 
made,  as  not  only  to  render  the  fkin  and  teguments  fome- 
what  tenfe;  but  at  the  fame  time  to  interrupt  for  a  little  all 
communication  between  the  under  part  of  the  vein  and  that- 
portion  of  it  lying  between  the  ligature  and  the  thumb  pla¬ 
ced  as  thus  directed. 

"  The  lancet  being  drawn  out  fo  as  to  form  nearly  a  right 
angle  with  the  feales,  the  operator  now  takes  it  between  the 
finger  and  thumb  of  his  right-hand  ;  and  leaving  at  leafi- 
one  half  of  the  blade  uncovered,  he  refts  his  hand  on  the 
middle-finger,  ring-finger,  and  littkr finger,  all  placed  as  con~ 
veniently  as  poflible  in  the  neighbourhood  of  the  vein  front 
whence  the  blood  is  to  be  taken  ;  and  having  pufhed  the 
point  of  the  inftrument  freely  through  the  (kin  and  tegu¬ 
ments  into  the  vein,  he  now  carries  it  forward  in  an  oblique 
dire&ion,  till  the  orifice  is  of  the  fize  he  inclines  to  have  it; 
taking  care,  during  the  time  of  pufhing  on  the  lancet,  that 
its  point  be  kept  in  as  flraight  a  direction  as  poflible,  for 
fear  of  dipping  into  the  parts  below.  t  f 

The  inilrument  is  now  to  be  withdrawn  ;  and  the  fur* 
geon,  removing  the  thumb  ot  his  left  hand,  is  to  allow  the 
vein  to  empty  itfelf  freely  into  the  different  cups  prevroufly 
provided  for  the  purpofe. 

It  is  of  importance  to  obferve,  that  during  the  time 
the  blood  is  dilcharging,  the  member  ought  to  be  kept  in 
exa&ly  the  fame  pofture  it  was  in  when  the  lancet  was  firft 
introduced  :  otherwife  the  orifice  in  the  fkin  is  apt  to  flip 
over  the  opening  in  the  vein  ;  a  circumflance  which  always 
proves  inconvenient,  and  on  fome  occaiions  produces  a  good 
deal  of  trouble  by  the  blood  from  the  vein  inflnuating  itfelf 
into  the  furrounding  cellular  fubftance.  r ^ 

V.  When  the  vein  is  properly  cut,  arid  the  orifice  is  made Method  of 
fufficiently  large,  it  rarely  occurs  that  any  difficulty  is  expe- pricing 
rienced  in  procuring  all  the  blood  that  is  wanted.  But^^*c^cnt^ 
when  this  laft  circumflance  occurs,  from,  the  patient  beco-biood(f 
ming  faintifh,  a  ftream  of  frefh  air  ought  to  be  admitted  to 
the  apartment,  wine  or  fome  other  cordial  fhould  be  admi- 
niflered,  and  the  patient  ought  to  belaid  in  a  horizon¬ 
tal  pofture.  By  thefe  means  the  faintifhnefs  will  in  general 
be  foon  removed  :  but  if  ftill  the  blood  fhould  not  flow  free¬ 
ly,  the  member  ought  to  be  put  into  all  the  variety  of  pofi- 
tions  that  can  probably  affift  in  bringing  the  openings  of  the 
ikin  and  other  teguments  to  correfpond  with  that  of  the 
vein  ;  which  will  foon  be  known  to  baye  happened  by  the 
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Venefcc-  blood  beginning  inflantly  to  flow.  Throwing  the  mufcles 
t*on  in  d  f-  t}ie  part  Jnto  conftant  a&ion,  by  giving  the  patient  a  cane 
ferent  Pam  r  -  -  -  -  - 


f  the  Bo-^or  anY  ot^cr  firm  fubftance  to  turn  frequently  round  in  his 
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hand  when  the  operation  is  done  in  the  arm,  will  often  an- 
—  v  fwer  in  producing  a  conftant  flow  of  blood  from  a  vein 
when  every  other  means  has  failed  :  And,  laftly,  when  the 
pulfe  in  the  inferior  part  of  the  member  is  felt  very  feeble, 
or  efpecially  if  it  cannot  be  diftinguifhed  at  all,  we  may  be 
thereby  rendered  certain  that  the  ligature  is  too  tight,  and 
rray  in  general  have  it  in  our  power  to  produce  an  immediate 
flow  of  blood,  by  removing  the  comprefiion  thus  improperly 
made  upon  the  arteries  of  the  part. 

Method  of  VI.  A  quantity  of  blood  proportioned  to  the  nature  of 
flopping  the  diforder  being  thus  difcharged,  the  preffure  upon  the 
too  great  a  fliper;of  part  0f  the  vein  fhould  be  immediately  removed  ; 

and  this  being  done,  if  the  fpear-pointed  lancet  has  been 
ufed,  all  farther  lofs  of  blood  will  in  general  flop  immediate¬ 
ly.  The  contrary  of  this,  however,  fometimes  occurs,  and 
blood  continues  to  flow  freely  even  after  the  ligature  is  re¬ 
moved.  When  this  is  the  cafe,  the  operator  ought  to  com- 
pr;efs  the  vein  both  above  and  below  the  orifice,  by  means 
of  the  finger  and  thumb  of  one  hand,  fo  as  to  prevent  any 
■farther  lofs  of  blood.  T  his  being  done,  and  the  orifice  be¬ 
ing  cleared  of  every  particle  of  blood,  the  fides  of  it  fhould 
be  laid  as  exadlly  together  as  poffible  ;  and  a  piece  of  court 
or  any  other  adhefive  plafter  being  fo  applied  as  to  retain 
them,  it  will  feldom  happen  that  any  kind  of  bandage  is  ne- 
ceffary  :  but  when  the  blood  has  iflued  with  uncommon  vio¬ 
lence  during  the  operation,  and  has  been  difficult  to  com¬ 
mand  after  the  removal  of  the  ligature,  in  fuch  inftances  it^ 
will  be  prudent  to  apply  a  fmall  comprefs  of  linen  over  the  ’ 
plafter,  and  to  fecure  the  whole  with  a  linen  roller  properly 
applied  round  the  member. 

Sect.  II.  Of  VenefeEiion  in  different  Parts  of  the  Body . 

When  venefedlion  is  to  be  performed  in  the  arm,  the  li¬ 
gature  for  flopping  the  circulation  ought  to  be  placed  about 
an  inch  or  an  inch  and  a  half  above  the  joint  of  the  elbow, 
and  brought  twice  round*:  in  order  to  prevent  the  ends  of  it 
from  interfering  with  the  lancet,  the  knot  fhould  be  made 
on  the  outfide  of  the  arm.  In  general,  one  knot  might  an- 
fwer  ;  but  a  flip-knot  being  made  above  the  full,  renders  it 
more  fecure,  and  it  is  very  eaiily  done. 

In  forming  the  choice  of  a  vein  from  whence  blood  is  to 
be  taken,  the  general  rules  we  have  already  laid  down  upon 
this  point  muft  be  here  particularly  attended  to.  In  gene¬ 
ral  the  artery  lies  fo  low  in  this  place,  that  the  median  bafi- 
lic  vein,  under  which  it  commonly  runs,  may  be  opened  with 
perfect  fafety;  and  as  this  vein  in  general  appears  more  con- 
fpicuous  than  any  of  the  others,  probably  from  the  continued 
puliation  of  the  artery  below  obftrndling  in  fome  meafnre  the 
paflage  of  its  contents,  it  is  in  this  refpedl  therefore  more 
properly  calculated  for  this  operation  than  any  of  the  others. 
Other  circumflances  occur  too  which  render  the  median  ba- 
iilic  preferable  to  the  cephalic  or  median  cephalic  veins  for 
the  operation  of  blood-letting.  The  former,  viz.  the  me¬ 
dian  bafilic,  is  lefs  deeply  covered  with  cellular  fubftance  ; 
and  by  lying  towards  the  inner  part  of  the  arm,  it  is  more 
thinly  covered  with  the  tendinous  expanlion  of  the  biceps 
mufcle  than  either  of  the  others.  From  thefe  circumftan- 
ces,  the  operation  is  always  attended  with  lefs  pain  when 
done  in  this  vein  than  in  any  of  the  others. 

In  very  corpulent  people,  it  fometimes  happens  that  all 
the  larger  veins  lie  fo  deep  as  not  to  be  difeovered  by  the 
eye  ;  but  when  they  are  ienlibly  felt  by  the  fingers,  even 
although  they  cannot  be  feen,  they  may  be  always  opened 
with  freedom.  In  a  few  inftances,  however,  they  can  neither 
be  diftinguiffied  by  the  -eye  nor  by  the  finger  :  in  fuch  a  fi- 
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tuation,  as  they  may  in  general  be  met  with  about  the  thrift  Ver%j 
or  on  the  back-part  of  the  hand,  the  ligature  fhould  be  re-  ^on  " 
moved  from  the  upper  part  of  the  arm  ;  and  being  appliedj^^ 
about  half  way  between  the  elbow  and  wrift,  the  veins  be*ay.  , 
low  will  thereby  be  brought  into  view;  and  wherever  a  vein1— ^ 
can  be  evidently  obferved,  there  can  be  no  danger  in  having 
reconrfe  to  the  operation.  .  J 

There  is  only  one  vein  of  the  neck,  viz.  the  pofteriorVenffcJ 
external  jugular,  which  can  eafily  be  brought  fo  much  intotl0nbd 
view  as  to  be  with  propriety  opened  ;  and  even  this  liesne^ 
deeply  covered  with  parts,  not  only  with  the  fkin  and  cellu- 
lar  fubftance,  blit  with  the  fibres  of  the  platifina  myoides 
mufcle  ;  fo  that  a  confiderable  degree  of  preffure  becomes 
neceffary  in  order  to  raife  it  to  any  height.  With  a  view 
to  produce  this,  the  operator's  thumb  is  commonly  adviied 
to  be  placed  upon  the  vein,  fo  as  to  comprefs  it  effeclually 
about  an  inch  or  an  inch  and  a  half  below  where  the  open¬ 
ing  is  to  be  made.  This,  however,  feldom  proves  fufficient 
for  the  purpofe,  as  the  blood,  on  being  flopped  in  its  pro- 
grefs  through  this  branch,  eafily  finds  a  paflage  to  the  other 
veins  ;  fo  that  unlefs  the  principal  vein  on  the  other  fide  of 
the  neck  is  alfo  cOmpreffed,  the  vein  to  be  opened  can  never 
be  fully  diftended.  In  order  to  effedl  this,  a  firm  comprefs 
of  linen  fhould  be  applied  on  the  largeft  vein  on  the  oppo- 
fite  fide  of  the  neck ;  and  an  ordinary  garter,  or  any  other 
proper  ligature,  being  laid  dire&lyover  it,  fhould  be  tied  with 
a  firm  knot  below  the  oppofite  arm-pit  ;  taking  care  to 
make  fuch  a  degree  of  preffure,  as  to  put  an  entire  flop  to 
the  circulation  in  the  vein,  which  in  this  way  may  be  eafily 
effected  without  producing  any  obftru&ion  to  the  patient's 
breathing.  But  to  prevent  every  inconvenience  of  this 
kind,  fee  an  inftrument  contrived  for  the  purpofe,  Plate 
CCCCLXXXVII.  fig.  9. 

This  being  done,  and  the  patient’s  head  properly  fup- 
ported,  the  operator,  with  the  thumb  of  his  left  hand,  is 
now  to  make  a  fufficient  preffure  upon  the  vein  to  be  open¬ 
ed  ;  and  with  the  lancet  in  his  right  hand  is  to  penetrate  at 
once  into  the  vein  ;  and  before  withdrawing  the  infirument, 
an  orifice  fhould  be  made  large  enough  for  the  intended  eva¬ 
cuation.  It  may  be  proper  to  obferve,  that  a  more  extern 
five  opening  ought  always  to  be  made  here  than  is  neceffary 
in  the  arm,  otherwife  the  quantity  of  blood  is  generally  pro¬ 
cured  with  difficulty:  and  befides,  there  is  not  the  fame  ne- 
ceffity  for  caution  on  this  point  here  that  there  is  in  the 
for  it  feldom  or  never  happens  that  any  difficulty  oc¬ 


curs  in  this  fituation,  in  putting  a  flop  to  the  blood  after 
the  preffure  is  removed  from  the  veins  ;  all  that  is  common¬ 
ly  neceffary  for  this  purpofe  being  a  flip  of  adhefive  plafter 
without  any  bandage  whatever.  1 

In  order  to  bring  the  vein  more  clearly  into  view,  fo  as 
afterwards  to  be  able  to  open  it  with  more  exa&ricls,  it  has 
been  recommended,  that  the  fkin,  cellular  fubftance,  and 
mufcnlar  fibres  covering  the  vein,  fhould  be  previoully  divi¬ 
ded  with  a  fcalpel  before  attempting  to  pufh  the  lancet  into 
it.  There  is  not,  however,  any  neceffity  for  this  precau¬ 
tion,  as  it  rarely  happens  that  any  difficulty  is  experienced 
in  procuring  a  free  discharge  of  blood  by  opening  the  vein 
and  teguments  at  once  in  the  manner  dire&ed.  And  it  is 
here,  as  in  every  inftance  where  it  is  neceffary  to  take  blood 
by  a  lancet,  if  it  is  not  done  at  once,  the  patient  is  much 
disappointed,  and  is  fure  to  attribute  the  failure  entirely  to 
a  fault  in  the  operator. 

When  blood  is  to  be  difcharged  from  the  veins  of  theVcr 
ankle  or  feet,  the  ligature  being  applied  a  little  above  the^l 
ankle-joint,  all  the  branches  of  the  vena  faphena,  both  inftCt 
the  inlide  and  outfide  of  the  foot,  come  at  once  into 
view ;  and  as  this  vein  lies  everywhere  very  fuperficial, 
being  in  general  covered  with  fkin  only,  wherever  a  pro¬ 
per 
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per  vein  appears  confpicucufly  it  may  with  fafety  be  open¬ 
ed. 

}  With  a  view  to  encourage  the  difcharge  of  bloody  it  has 
been  a  conftant  pradice  in  blood-letting,  in  thefe  veins,  to 
dip  the  feet  into  warm  water  immediately  on  the  orifice  be¬ 
ing  made.  But  this  is  a  very  inaccurate  method  of  proceed¬ 
ing,  as  the  quantity  of  blood  taken  in  this  manner  can  never 
be  afcertained  with  precifion  ;  for  the  blood  being  all  mixed 
with  the  water,  the  operator  can  never  be  in  any  degree  cer¬ 
tain  as  to  this  point ;  and  befides,  there  does  not  appear  to 
be  any  necefiity  for  this  afliftance  ;  for  when  the  compref- 
fion  of  the  fuperior  part  of  the  veins  is  made  effectual,  and 
the  orifice  is  of  a  proper  fize,  there  is  feldom  more  difficulty 
in  obtaining  a  full  difcharge  of  blood  from  the  veins  of  thefe 
parts  than  from  any  other  veins  of  the  body. 

On  removing  the  ligature,  the  difcharge  is  generally  flop¬ 
ped  at  once  ;  fo  that  a  piece  of  adhefive  plafler  applied  over 
the  orifice  anfwers  all  the  purpofe  of  a  bandage.  The 
arm,  neck,  and  ankles  are  the  parts  from  whence  blood  is 
ufually  taken  by  venefedion  ;  but  on  fome  occafions,  where 
the  contiguous  parts  have  been  particularly  affe&ed,  it  has 
been  thought  advifable  to  perform  venefedion  in -other 
places. 

When  venefedion  is  to  be  performed  in  the  veins  called 
ranuhe  under  the  tongue,  the  apex  of  the  tongue  is  to  be 
elevated,  and  the  vein  on  each  fide  opened,  becaule  the 
opening  of  one  only  will  hardly  ever  difcharge  blood  enough. 
After  a  fuflicient  quantity  has  been  difeharged,  fome  cold 
aflringent  fluid  taken  into  the  mouth  will  generally  flop  tjhe 
hemorrhagy. 

The  vena  dorfalis  penis,  which  runs  along  the  back  or  up¬ 
per  fide  of  this,  member,  being  generally  pretty  much  diftend- 
ed,  and  confpicuous  in  an  inflammation  of  this  part,  may  be 
opened  about  the  middle  or  back  part  of  the  penis  *,  and  a 
fuflicient  quantity  of  blood  be  difehartred  proportionable  to 
the  urgency  of  the  fymptoms.  This  being  done,  apply  a 
comprefs  and  bandage  proper  for  the  penis.  The  arteries 
and  nerves  which  lie  on  each  fide  of  the  vein  are  to  be 
avoided :  nor  ought  the  bandage  to  be  too  tight,  otherwife 
the  inflammation  and  other  fymptoms  may  turn  out  worie 
than  before.  , 

When  it  is  found  neceflary  to  difcharge  blood  in  this 
manner  from  the  penis,  the  veins  can  be  eafily  brought  into 
view,  by  producing  an  accumulation  of  their  contents  in 
the  fame  manner  as  in  other  parts  of  the  body,  through  the 
intervention  of  a  ligature  :  but  in  the  tongue,  in  the  he¬ 
morrhoidal  veins  about  the  anus,  and  other  parts  where 
compreffion  cannot  be  applied,  all  that  the  furgeon  can  do, 
is  to  make  an  orifice  of  a  proper  fize  in  that  part  of  the  vein 
which  flows  itfelf  moft  evidently  ;  and  if  a  fuflicient  dif- 
cliarge  of  blood  is  not  thus  produced,  as  there  is  no  other 
method  of  effeding  it,  immerfing  the  parts  in  warm  water 
j  may  in  fuch  circumftances  be  a  very  neceflary  meafure. 

There  are  feveralwaysof  performing  the  operation o r  blood* 
I  ife  letting  in  the  eyes.  We  {hall  here  only  relate  the  chief :  Firfl, 

?the  patient  is  to  be  feated  conveniently  on  the  bed- fide  or  on  a 
chair,  with  his  head  held  in  a  proper  poflure  by  an  afliftant; 
which  done,  the  furgbon  makes  a  tranfverfe  hicifiori  with  a 
lancet  upon  the  turgid  fmall  veffels  in  the  corners  of  the 
eye,  fo  as  to  open  them  or  cut  them  quite  acrofs.  Some 
ufe  a  fmall  pair  of  feiflars,  in  (lead  of  a  lancet,  to  divide  the 
vefTcls ;  but  in  ufmg  either  of  them,  the  eye-lids  mufl  be 
feparated  from  each  other  by  the  fingers  of  one  hand,  while 
the  veffels  are  cut  by  inflruments  held  in,  the  other.  Some, 
again,  elevate  the  fmall  turgid  veffels  with  a  crooked  needle 
before  tluy  divide  them,  the  eye- lids  being*  in  the  mean 
time  held  afunder  by  ?,n  affiflant.  The  fmall  veffels  being 
thus  opened  or  divided,  their  difcharge  oi  blood  fhould  be 
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promoted  by  fomentations  of  warm  water  frequently  applied  Arterioto- 

to  the  eye  by  means  of  a  fponge  or  foft  linen  rags.  t _ ^y-  , 

Among  other  methods  that  have  been  propofed  for 
fcarifying  the  blood-veffels  of  the  eye,  the  beards  of  rough 
barley  were  at  one  period  much  extolled,  and  are  flill  em¬ 
ployed  by  fome  individuals.  By  drawing  them  over  the 
furface  of  the  eye,  in  a  di redion  contrary  to  the  fharp  fpi- 
culae  with  which  they  are  furnifhed,  a  confiderable  difcharge 
of  blood  is  thereby  produced  :  But  the  pain  attending  this, 
operation  is  exquiftte  ;  and  as  it  does  not  poffefs  any  fupe¬ 
rior  advantage  to  the  method  with  the  lancet,  it  is  now  fall¬ 
ing  into  general  difufe. 

Sect.  III.  Of  Jr  tenotomy. 

Whatever  particular  advantages  may  in  theory  have 
been  expeded  from  arteriotomy,  and  however  fome  of  its 
fupporters  may  have  recommended  it,  not  only  as  being  in 
many  inftances  preferable  to  venefedion,  but  as  an  opera¬ 
tion  perfectly  fafe  even  in  veffels  of  confiderable  fize  ;  yet 
the  moft  ftrenuous  friends  to  the  pradice  have  fhrunk  from Anerioto- 
any  real  attempt  of  this  kind  on  the  larger  arteries.  In-my ieldom 
ftances  have  no  doubt  occurred  of  large  arteries  having  pi  added, 
been  opened  without  any  danger  enfuing  ;  but  thefe  are 
fo  exceedingly  rare,  that  no  praditioner  of  experience 
will,  from  that  confideration,  be  induced  coolly  to  proceed 
to  open  any  artery  of  importance.  The  fmaller  branches 
of  arteries  may  indeed  be  opened  with  great  fafety,  when 
they  are  not  deeply  covered,  and  efpecially  when  they  lie 
contiguous  to  bones  ;  but  in  any  of  the  larger  arteries, 
the  attempt  muft  be  always  attended  with  fo  much  hazard, 
and  the  advantages  to  be  expeded  from  it,  in  preference  to 
venefedion,  are  appearently  fo  trifling,  as  muft  in  all  pro¬ 
bability  prevent  it" from  ever  being  carried  into,  execution.  143. 

There  are  very  few  arteries,  therefore,  which,  with  any  Arteries 
propriety,  can  be  opened  :  the  different  branches  of  the" 
temporal  are  the  only  arteries  indeed  from  whence  blood, 
in  ordinary  pradice,  is  ever  taken  ;  for  although  the  opening 
of  fome  other  branches  of  arteries  has  by  fome  been  pro¬ 
pofed,  yet  they  are  fituated  in  fuch  a  manner  that  they 
either  cannot  be  readily  come  at,  or  being  in  the  neighbour¬ 
hood  of  fo  large  nerves,  the  opening  of  them  might  be 
attended  with  bad  confluences.  In  performing  this  ppera- 
tion  oh  any  of  the  temporal  branches,  if  the  artery  lies  fu*  performing 
perficial,  it  may  be  done  with  one  pufh  of  the  lancet,  in  the  opera- 
the  fame  manner  as  was  direded  for  venefedion ;  butUolu 
when  the  artery  lies  deeply'  covered  writh.  cellular  fubflance, 
it  is  always  neceflary  to  lay  it  fairly  open  to  view,  before 
making  the  orifice  with  the  lancet  :  for  in  all  the  fmaller 
arteries,  when  they  are  cut  entirely  acrofs,  there  is  little 
chance  of  being  able  to  procure  any  confiderable  quanti¬ 
ty  or  blood  from  them  ;  as,  when  divided  in  this  manner, 
they  are  fure  to  retrad  confiderably  within  the  furround¬ 
ing  parts,  which  commonly  puts  a  flop  to  all  farther  evacu¬ 
ation. 

Some  degree  of  nicety  is  alfo  neceflary  in  making  the 
opening  into  the  artery  of  a  proper  oblique  diredi on,  neither 
quite  acrofs  nor  dire&ly  longitudinal  ;  for  a  longitudinal 
opening  never  bleeds  fo  freely,  either  in  an  artery  or  in  a* 
vein,  as  when  its  diredion  is  fomewliat  oblique. 

If  the  opening  has  been  properly  made,  and  if  the  artery 
is  of  any  tolerable  fize,  it  will  at  once  difcharge  very  freely 
without  any  compreffion  ;  but  when  the  evacuation  does  not 
go  on  fo  well  as  could  be  wifhed,  the  difcharge  may  be  al¬ 
ways  a  fluffed  by  comprefling  the  artery  immediately  above 
the  orifice,  between  it  and  the  correfponding  veins.  The. 
quantity  of  blood  being  thus  difeharged,  it  will  commonly 
happen",  that  a  very  flight  compreffion  on  thefe  fmaller  ar¬ 
teries  will  iuifice  for  putting  a  ftop  to  the  evacuation  :  and 
g  “  whatever 
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Ton'cai  whatever  preffure  is  Found  neceffary,  may  be  here  applied  in 
,  Blooding.  t|_iC  fame  manner  as  was  dire&ed  in  vcnefe&ion. 

v  <-j  Xt  happens,  however,  in  fome  instances,  that  this  does 
■not  fncceed,  the  orifice  continuing  to  burft  out  from  time 
to  time,  Fo  as  to  be  productive  of  much  diilrefs  and  incon¬ 
venience. 

.Method  of  i*1  tu  at  ion  there  are  three  different  methods  by 

which  we  may  with  tolerable  certainty  put  a  flop  to  the 
the  blood  farther  difeharge  of  blood.  iff,  IF  the  artery  Is  (mail,  as 
all  the  branches  of  the  temporal  arteries  commonly  are,  the 
cutting  it  entirely  aero  is,  exactly  at  the  orifice  made  with 
the  lancet,  by. allowing  it  to  retraft  within  the  fnrrouriding 
parts,  generally  mits  an  immediate  Hop  to  the  difeharge. 
2d,  When  that  is  not  confented  to,  we  have  it  always  in  our 
power  to  ft  cure  the  bleeding  veffel  with  a  ligature,  as  we 
would  do  an  artery  accidentally  divided  in  any  part  of  the 
body.  And,  laffly,  if  neither  of  thefe  methods  is  agreed 
to  by  the  patient,  we  can,  by  means  of  a  conftant  regular 
preffure,  obliterate  the  cavity  of  the  artery  at  the  place  where 
the  operation  has  been  performed,  by  producing  the  accre 
lion  of  its  Tides.  Different  bandages  have  been  contrived 
for  comprefling  the  temporal  artery  ;  but  none  of  them  an- 
fwer  the  purpofe  fo  eafily  and  fo  efte&ually  as  the  one 
figured  in  Plate  CCCCLXXXVII.  fig.  io.  I  his  method  is 
more  tedious  ;  but  to  timid  patients  it  generally  proves  more 
acceptable  than  either  of  the  other  two.  v 

Sect.  IV.  Of  Topical  Blooding. 

When,  either  from  the  feverity  of  a  local  Fixed  pain,  or 
from  any  other  canFe,  it  is  wifhed  to  evacuate  blood  dire&ly 
from  the  finall  veffels  of  the  part  affe&ed,  inftead  of  open¬ 
ing  any  of  the  larger  arteries  or  veins,  the  following  are 
the  different  modes  propofed  for  effe&ing  it,  viz.  by  means 
ofdeeches  ;  by  fiight  fcaiifications  with  the  fhoulder  or  edge 
of  a  lancet  ;  and,  laftly,  by  means  of  an  inftrument  term- 
ed  a  fcarificator^  (Plate  CCCCLXXXVII.  fig.  1 1*)  ;  in 
JSnd°f  ^  fifteen  or  twenty  lancets  are  commonly  placed,  in 
with  the  fnch  a  manner,  that,  when  the  inftrument  is  applied  to  the 
fcarificator  part  affected,  the  whole  number  of  lancets  contained  .in  it 
are,  by  means  of  a  ftrong  fpring,  pnfhed  fuddenly  into  it, 
to  the  depth  at  which  the  inftrument  has  been  previoufly 
regulated!  This  being  done,  as  the  fmaller  blood-veffels 
only  by  this  operation  are  ever  intended  to  be  cut,  and  as 
thefe  do  not  commonly  difeharge  freely,  fome.  means  or 
147  other  become  neceffary  for  promoting  the  evacuation. 

And  cup-  Various  methods  have  been  propoled  for  this  purpofe. 
ping-glaf-  Glaffes  fitted  to  the  form  of  the  affe&ed  parts,  with  a  fmall 
hole  in  the  bottom  of  each,  were  long  ago  contrived  ;  and 
thefe  being  placed  upon  the  icarified  parts,  a  degree  of  fuc- 
tiop  was  produced  by  a  perfon’-s  mouth  fufficient  for  nearly 
exhaufting  the  air  contained  in  the  glafis :  and  this  accord¬ 
ingly  was  a  fure  enough  method  of  increafing  the  evacua¬ 
tion  of  blood  to  a  certain  extent.  But  as  this  was  attended 
with  a  good  deal  of  trouble,  and  befides  did  not  on  every 
cccafion  prove  altogether  effectual,  an  exhaufting  fyringe 
was  at  laft  adapted  to  the  glafs  :  which  did  indeed  anivycr  as 
a  very  certain  method  of  extra&ing  the  air  contained  in  it  ; 
but  the  application  of  this  inftrument  for  any  length  of 
time  is  very  troublefome,  and  it  is  difficult  to  preferve  the 
fyringe  always  air-tight. 

The  application  of  heat  to  the  cvpping-glajfesy  reprefented 
in  Plate  CCCCLXXXVII.  fig.  12.  has  been  found  to  rarefy 
the  air  contained  in  them  to  a  degree  fufficient  for  produ¬ 
cing  a  very  considerable  fu&ioa.  And  as  the  inftrument 
in  this  fimx>le  form  anfwers  the  purpofe  in  view  with  very 
little  trouble  to  the  operator,  and  as  it  is  at  all  times  eafi¬ 
ly  obtained,  the  ufe  of  the  fyringe  has  therefore  been  laid 
afide. 


E  R  Y,  Chap.  Vi] 

There  are  different  methods  adopted  for  thus  applying  TYpJ 
heat  to  the  cavity  of  the  glafs.  By  fupporting  the  mouth  M 
of  it  for  a  few  feconds  above  the  flame  of  a  taper,  tlie  air  H 
may  be  fuffidently  rarefied  ;  but  it  the  flame  is  not  kept 
exactly  in  the  middle,  but  is  allowed  to  touch  either  the 
fides  or  bottom  of  the  glafs,  it  is  very  apt  to  make  it  crack. 

A  more  ceitain,  as  well  as  an  caber,  method  of  applying 
the  heat,  is  to  dip  a  piece  of  foft  bibulous  paper  in  fpirit  of 
wine  ;  and  having  fet  it  on  five,  to  put  it  into  the  bottom 
of  the  glafs,  and,  on  its  being  nearly  extingui  Hied,  to  apply 
the  mouth  of  the  inftrument  directly  upon  the  fcarified 
part.  This  degree  of  heat,  which  maybe  always  regu.  j 
la  ted  by  the  fize  of  the  piece  of  paper,  and  which  it  is  evfi 
dent  ought  to  be  always  in  proportion  to  the  fizeof  the 
glafs,  if  long  enough  applied,  proves  always  fufficient  for 
rarefying  the  air  very  effectually,  and  at  the  fame  time,  if 
done  with  any  manner  of  caution,  never  injures  the  glafs  in 
the  leaft. 

The  glafs  having  been  thus  applied,  if  the  lcarifi cations 
have  been  properly  made,  they  inftantly  begin  to  difeharge 
freely  :  and  fo  foon  as  the  inftrument  is  nearly  full  of  blood, 
it  fhould  be  taken  away  ;  which  may  be  always  eafily  done 
by  railing  one  lide  of  it,  fo  as  to  give  accef3  to  the  external 
air.  When  more  blood  is  wifhed  to  be  taken,  the  parts  j 
fhould  be  bathed  with  warm  water;  and  being  made  per-  f; 
fe&Iy  dry,  another  glafs,  exa&ly  the  fize  of  the  former, 
fhould  be  inftantly  applied  in  the  very  fame  manner :  and 
thus,  if  the  fcariftcator  has  been  made  to  pufti  to  a  fufficient 
depth,  fo  as  to  have  cut  all  the  cutaneous  veffels  of  the  part, 
almoft  any  neceffary  quantity  of  blood  may  be  obtained. 

It  fometimes  happens,  however,  that  the  lull  quantity  in-  j 
tended  to  be  difeharged  cannot  be  got  at  one  place.  In 
inch  a  cafe,  the  fcariftcator  mull  be  again  applied  on  a  part 
as  contiguous  to  the  other  as  poffible  ;  and  this  being 
done,  the  application  of  the  glaffes  muff  alfo  be  renewed  as 
before. 

When  it  is  wifhed  to  difeharge  the  quantity  of  blood  as 
quickly  as  poffible,  two  or  more  glaffes  may  be  applied  ! 
at  once  on  contiguous  parts  previoufly  Icarified  ;  and,  on 
fome  occafions,  the  quantity  of  blood  is  more  quickly  ob-  y 
tamed  by  the  cupping-glaffes  being  applied  for  a  few  fe-  'j 
conds  upon  the  parts  to  be  afterwards  fcarilied.  The  fuc- 
tion  produced  by  the  glaffes  may  poffibly  have  fome  in¬ 
fluence  in  bringing  the  more  deep-feated  veffels  into  nearer 
conta&  with  the  fkin,  fo  that  more  of  them  will  be  cut  by 
the  fcarificator. 

A  fufficient  quantity  of  blood  being  procured,  the  wounds 
made  by  the  different  lancets  fhould  be  all  perfe&ly  cleared 
of  blood  ;  and  a  bit  of  foft  linen  01  charpie,  dipped  in  a  lit-  | 
tie  milk  or  cream,  applied  over  the  whole,  is  the  only  dref*  |! 
fing  that  is  neceffary.  When  dry  linen  is  applied,  it  not  ft 
only  creates  more  uneaftnefs  to  the  patient,  but  renders  the  ■ 
wounds  more  apt  to  fefler  than  when  it  has  been  previoufly 
wetted  in  the  manner  directed. 

Dry  cupping  confifts  in  the  application  of  the  cupping-Pr 
glaffes  dire&ly  to  the  parts  affe&ed,  without  the  ufe  of  theP,n 
fcarificator.  By  this  means  a  tumor  is  produced  upon  the 
part  ;  and  where  any  advantage  is  to  be  expe&ed  from 
a  determination  of  blood  to  a  particular  fpot,  it  may  pro¬ 
bably  be  more  eafily  accompliftied  by  this  means  than  by 
any  other. 

When  the  part  from  which  it  is  intended  to  produce  a 
local  evacuation  of  this  kind  is  fo  fituated,  that  a  fcarifica¬ 
tor  and  cupping-glaffes  can  be  applied,  this  method  is  great¬ 
ly  preferable  to  every  other ;  but  in  inflammatory  affc&ions 
of  the  eye,  of  the  nofe,  and  of  other  parts  of  the  face,  &c. 
the  fcarificator  cannot  be  properly  applied  dire&ly  to  the  a 
parts  affe&ed.  In  fuch  inftances,  leeches  are  commonly  f 
%  hadIc 
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had  rmnirfe  to,  as  they  can  be  placed  upon  almoft  any  fpot 
J  from  whence  we  would  wifh  to  difcharge  blood. 

In  the  application  of  thefe  animals,  the  moft  effedlual 
method  of  making  them  fix  upon  a  particular  fpot,  is  to 
confine  them  to  the  part  by  means  of  a  fmall  wine-glafs. 
Allowing  them  to  creep  upon  a  dry  cloth,  or  upon  a  dry 
board,  for  a  few  minutes  before  application,  makes  them 
fix  more  readily  ;  and  moifteningr  and  cooling  the  parts  on 
which  they  are  intended  to  fix,  either  with  milk,  cream,  or 
blood,  tends  alfo  to  caufe  them  adhere  much  more  fpeedily 
than  they  otherv/ife  would  do.  So  foon  as  the  leeches  have 
feparated,  the  ordinary  method  of  promoting  the  difcharge 
o ■  blood,  is  to  cover  the  parts  with  linen  cloths  wet  in  warm 
water.  In  fome  fituations,  this  may  probably  be  as  effe&ual 
,a  method  as  any  other ;  but  wherever  the  cupping-glafies 
can  be  applied  over  the  wounds,  they  anfvver  the  purpofe 
much  more  effedtually. 

Chap.  IX.  Of  IJfues . 

Issues  are  a  kind  of  artificial  ulcers  formed  in  different 
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The  feton  is  ufed  where  ft  large  quantity  of  matter  is  Sutures, 
wanted,  and  efpecially  where  it  is  wifhed  for  from  deep  ^  ^ 

feated  parts.  It  is  frequently  ufed  in  the  back  of  the  neck  iheteton. 
for  difeafes  of  the  head  or  eyes,  or  between  two  of  the  ribs 
in  affections  of  the  bread:. 

When  the  cord,  which  is  to  be  made  or  threads  of  cotton 
orfilk,  is  to  be  introduced,  the  parts  at  which  it  is  to  enter 
and  pais  out  fiiould  be  previoufiy  marked  with  ink,  and  a 
fmall  part  of  the  cord  being  beftneared  with  fome  mild  oint¬ 
ment,  and  paired  through  the  eye  of  the  felon-needle,  Plate 
CCCCLXXXVIL  fig.  13.  the  part  is  to  be  fupported  by 
an  afiiftant,  and  the  needle  paffed  fairly  through,  leaving  a 
few  inches  of  the  cord  hanging  out.  The  needle  is  now  to 
be  removed  and  the  part  dreffed.  By  this  method  matter 
is  produced  in  quantity  proportioned  to  the  degree  of  irri¬ 
tation  applied ;  and  this  can  be  iucreafed  or  diminifiied  hr 
covering  the  cord  daily  before  it  is  drawn  with  an  irritating 
or  mild  ointment. 

Chap,  X.  Of  Sutures  and  Ligatures  of  Arteries , 


parts  of  the  body  with  a  view  to  procure  a  difcharge  of 
purulent  matter,  which  is  frequently  of  advantage  in  different 
.diforders. 

Pra&itior.ers  were  formerly  of  opinion  that  ifiiies  ferved 
as  drains  to  carry  off  the  noxious  humours  from  the  blood, 
and  therefore  they  placed  them  as  near  the  affeCled  part  as 
pofiible.  But  as  it  is  now  known  that  they  prove  ufefnl 
merely  by  the  quantity  of  matter  which  they  afford,  they 
are  generally  placed  where  they  will  occafion  the  leafl  in¬ 
convenience.  The  moft  proper  parts  for  them  are,  the  nape 
of  the  neck  ;  the  middle,  outer,  and  fore  part  of  the  hu¬ 
merus  ;  the  hollow  above  the  inner  fide  of  the  knee  ;  or 
either  fide  of  the  fpiue  of  the  back  ;  or  between  two  of  the 
ribs  ;  or  wherever  there  is  a  fufficiency  of  cellular  fubftance 
for  the  protection  of  the  parts  beneath :  they  ought  never 
to  be  placed  over  the  belly  of  a  mufcle  ;  nor  over  a  tendon, 
or  thinly  covered  bone ;  nor  near  any  large  blood-veflel. 

The  iffues  commonly  ufed  are,  the  blifler-iffuc,  the  pea- 
iffue,  and  the  feton  or  cord. 

r-  When  a  blifter-ifiue  is  to  be  ufed,  after  the  blifter  is  re¬ 
moved,  a  difcharge  of  matter  may  be  kept  up  by  dreffmg 
the  part  daily  with^an  ointment  mixed  with  the  powder  of 
cantharidcs.  If  the  difcharge  be  too  little,  more  of  the 
powder  may  be  ufed  ;  if  too  great,  or  if  the  part  be  much 
inflamed,  the  ifiue  ointment  may  be  laid  afide,  and  the  part 
dreffed  with  bafilicon,  or  with  'Turner’s  cerate,  till  the  dif¬ 
charge  be  diminifhed  and  the  inflammation  abated.  It  is 
moll  proper  fometimes  to  ufe  the  ifiue  ointment  and  a  mild 
one  alternately. 

A  pea-iffue  is  formed  either  by  making  an  incifion  with 
a  lancet,  or  by  cauftic,  large  enough  to  admit  one  or  more 
peas ;  though  fometimes  inflead  of  peas,  kidney-beans, 
Gentian  root,  or  orange-peas,  are  ufed.  When  the  opening 
is  made  by  an  incifion,  the  ficin  fhould  be  pinched  up  and 
cut  through,  of  a  fize  fufficient  to  receive  the  fubflance  to 
be  put  into  it.  But  when  it  is  to  be  done  by  cauftic,  the 
common  cauftic  or  lapis  infernalis  of  the  fheos  anfwers  beft  : 
it  ought  to  be  reduced  to  a  pafte  with  a  little  water  or  foft 
oap,  to  prevent  it  from  fpreading ;  and  adhefive  plafter, 
with  a  fmall  hole  cut  in  the  centre  of  it,  fhould  be  previoufly 
placed,  and  the  cauftic  pafte  fpread  upon  the  hole  in  the 
centre.  Over  the  whole  an  adhefive  plafter  fhould  be 
placed  to  prevent  any  cauftic  from  efcaping.  In  ten  or 
twe  ve  hours,  the  ^whole  may  be  removed,  and  in  three  or 
.0U^aJ8  fhe  efehar  will  feparate,  when  the  opening  may 
e  filled  with  peas,  or  any  of  the  other  fubftances  already 
'ttentioned.  J 

Vol.  XVIII.  Part  I, 


Sect.  1.  Of  Sutures, 

The  intention  of  futures  is  to  unite  parts  which  have 
been  divided,  and  where  the  retra&ion  of  the  lips  of  the 
wound  has  been  confiderable.  The  futures  in  ordinary  ufe 
at  prefent,  arpong  furgeons,  are  the  interrupted,  the  quil¬ 
led,  and  the  twifted.  Befides  thefe  futures,  adhefive 
plafters  are  ufed  for  uniting  the  lips  of  wounds,  which 
have  been  termed  the  falfe  or  dry  future,  in  oppofition  to 
the  others  which  have  obtained  the  name  of  true  or  bloody . 

The  true  future  is  ufed  in  cafes  of  deep  wounds,  while  the 
falfe  is  employed  in  thofe  of  a  fuperficial  nature. 

The  interrupted  future  is  made  as  follows.  The  wound 
being  emptied  of  the  grtimous  blood,  and  the  afiiftant  taking  terrupted 
care  that  the  lips  of  it  lie  quite  even,  the  furgeon  is  care- future, 
fully  to  carry  the  needles  from  the  bottom  outwards  ;  ufing 
the  caution  of  making  them  come  out  far  enough  from  the  * 
edge  of  the  wound,  which  will  not  only  facilitate  the  palling 
the  ligature,  but  will  alfo  prevent  it  from  cutting  through  the 
fkin  and  flefh  ;  as  many  more  Hitches  as  may  be  required  will 
be  only  repetitions  of  the  fame  procefs.  T  he  threads  being 
all  paffed,  let  thofe  be  fir  ft  tied  which  are  in  the  middle  of 
the  wound  :  though,  if  the  lips  are  held  carefully  together 
all  the  while,  as  they  fhould  be,  it  will  be  of  no  great  con- 
fequence  which  is  done  firft.  The  moft  ufefulkind  of  knot 
is  a  fingle  one  firft,  and  then  a  fiip-knot,  which  may  be 
loofened  upon  any  confiderable  inflammation  taking  place. 

If  a  violent  inflammation  fiiould  fucceed,  loofening  the  liga¬ 
ture  only  will  not  fuffice  ;  it  muft  be  cut  through  and  drawn 
away,  and  the  wound  be  treated  afterwards  without  any 
future.  When  the  wound  is  fmall,  the  lefs  it  is  diflurbed 
by  dreffing  the  better  ;  but  in  large  ones,  there  will  fome¬ 
times  be  a  confiderable  difcharge  ;  and  if  the  threads  be 
not  cautioufly  carried  through  the  bottom  of  it,  abfeefles 
will  frequently  enfue  from  the  matter  being  pent  up  under¬ 
neath,  and  not  finding  iffue.  If  no  accident  happen,  after 
the  lips  are  firmly  agglutinated,  the  ligatures  are  to  be  re¬ 
moved,  and  the  orifices  which  they  leave  drefied.  1  % 

It  will  readily  be  underftood,  that  the  flrength  of  -he  liga¬ 
ture  and  fize  of  the  needle  ought  always  to  be  proportionable 
to  the  depth  of  thefore  and  retraction  of  the  parts.  The  pro¬ 
per  form  of  needles  is  reprefented  in  PI.  CCCCLXXXVIL 
fig.  14. 

It  muft  likewife  be  remembered,  that  during  the  cure  the 
futuie  muft  be  always  afii fled  by  the  application  of  bandage, 
if  pofiible,  which  is  frequently  of  the  greatefl  importance ; 
and  that  fort  of  bandage  wijh  two  heads,  and  a  flit  in  the 
Q-  middle* 
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middle,  which  is  by  much  the  beft,  will  in  moft  cafes  be 
found  practicable.  <  . 

In  deep  wounds,  attended  with  much  retradion,  it  is  al¬ 
ways  a  neceffary  precaution,  to  aflift  the  operation  of  the 
ligatures  by  means  of  bandages,  fo  applied  as  to  afford  as 
much  fupport  as  poilible  to  the  divided  parts  *  But  even 
with  every  affiftance  of  this  nature,  it  now  and  then  hap¬ 
pens,  that  the  divided  parts  cannot  be  kept  together, .  re¬ 
tradion  occurs  to  a  greater  or  leffer  degree,  and  the  liga¬ 
tures  of  couife  cut  afunder  the  foft  parts  they  were  at  firft 
made  to  furround. 

With  a  view  to  prevent  this  receding  of  the  teguments 
and  other  parts,  it  was  long  ago  propofed  to  add  to  the  in¬ 
terrupted  future  what  was  fuppofed  would  afford  an  ad¬ 
ditional  fupport,  viz.  quills,  or  pieces  of  plafter  rolled  up 
into  the  form  of  quills ;  one  of  which  being  placed  on  each 
fide  of  the  wound,  the  double  of  the  ligature  is  made  to  in¬ 
clude  the  one,  and  the  knot  to  prefs  diredly  upon  the  other, 
inff  ead  of  being  made  immediately  on  the  edges  of  the  fore, 
as  was  direded  for  interrupted  futures.  . 

It  is  at  once  evident,  however,  that  the  ligatures  muff 
here  make  the  fame  degree  of  preffure  on  the  parts  through 
which  they  pafs  as  they  do  in  the  interrupted  future  ;  and 
this  being  the  eafe,  it  is  equally  obvious,  that  the  interpo- 
fition  of  thefe  fubftances  cannot  be  of  any  ufe.  .  This  futuie 
is  accordingly  now  very  rarely  pradifed,  and  it  is  probable 
that  it  will  be  foon  laid  entirely  afide. 

By  the  term  twifted future ,  is  meant  that  fpecies  of  liga¬ 
ture  by  which  parts,  either  naturally  or  artificially  feparated, 
are  united  together,  .by  means  of  ftrong  threads  properly 
twilled  round  pins  or  needles  pufhed  through  the  edges  of 
the  divided  parts. 

This  future  is  commonly  employed  for  the  purpofe  of 
uniting  the  parts  in  cafes  of  hare-lip  ;  and  this  indeed  is 
almoft  the  only  ufe  to  which  it  has  been  hitherto  applied  : 
But  it  may  with  great  advantage  be  put  in  pradice  in  a 
variety  of  other  cafes,  particularly  in  all  artificial  .or  acci¬ 
dental  divifions  either  of  the  lips  or  cheeks  ;  and  . in  every 
wound  in  other  parts  that  does  not  run  deep,  and. in  which 
futures  are  neceffary,  this  future  is  preferable  to  the  interrupt¬ 
ed  or  any  other.  The  pins  made  ufe  of  for  twilling  the  threads 
upon  ought  to  be  made  of  a  flat  form,  fo  as  not  to  . cut  the 
parts  through  which  they  pafs  fo  readily  as  the  ligatures 
employed  in  the  interrupted  future.  And  thus  one  great 
objection  to  the  latter  is  very  effeduall.y  obviated  :  for 
every  practitioner  mull  be  fenfible  of  this  being  the  moft 
faulty  part  of  the  interrupted  future,  that  when  mufcular 
parts  are  divided  fo  as  to  produce  much  retradion,  the  li¬ 
gatures  employed  for  retaining  them  almoft  conftantly  cut 
them  through  before  a  reunion  is  accomphfhed  ;  whereas 
the  flatnefs  of  the  pins  ufed  in  tlie  twilled  future,  and 
upon  which  the  whole  preffure  produced  by  the  ligatucrs  is 
made  to  reft,  proves  in  general  a  very  dfedual  preventative 
againft  all  fuch  occurrences. 

The  pins  ufed  in  this  operation  are  reprefented  in  Plate 
CCCCLXXXVII.  %.  15.  They  are  commonly  made  of 
gold  or  filver ;  and  in  order  to  make  them  pafs  with  greater 
eafe,  fteel  points  are  added  to  them.  They  are  fometimes 
ufed,  however,  of  gold  or  filver  alone. 

The  fnanner  of  performing  this  operation  is  as  follows. 
The  divided  parts  intended  to  be  reunited,  mull,  by  the 
hands  of  an  afiiftant,  be  brought  nearly  into  contad  ;  lea¬ 
ving  juft  as.  much  fpace  between  the  edges  of  the  fore  as  to 
allow  the  furgeon  to  fee  that  the  pins  are  carried  to  a.  pro¬ 
per  depth.  This  being  done,  one  of  the  pins  mull  be  intro¬ 
duced  through  both  Vides  of  the  wound,  by  entering  it 
on  one  fide  externally,  pufhing  it  forwards  and  inwards  to 
within  a  little  of  the  bottom  the  wound*  and  afterwards 
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carrying  it  outwardly  through  the  oppofite  fide,  to  the  fame  8im,4 
diftanee  from  the  edge  of  the  fore  that  it  was  made  to  enter  *~Y' 
at  on  the  other. 

The  diftanee  at  which  the  needle  ought  to  enter  from 
the  edge  of  the  fore  mull  be  determined  by  the  depth  of 
the  wound,  and  by  the  degree  of  reunion  produced  in  the 
divided  parts.  In  general,  however,  it  is  a  proper  regula¬ 
tion,  in  deep  wounds,  to  carry  the  pins  nearly  to  the  fame 
diftanee  from  the  fide  of  the  fore  as  they  are  made  to  pene¬ 
trate  in  depth  :  And  whatever  the  deepnefs  of  the  wound 
may  be,  the  pins  ought  to  pafs  within  a  very  little  of  its 
bottom  :  otherwife  the  parts  which  lie.  deep  will  run  a  rifle 
of  not  being  united  ;  a  drcuniftance  which  muft  always  give 
rife  to  troublefome  colledions  of  matter. 

The  firft  pin  being  paffed  in  this  manner  very  near  to 
one  end  of  the  fore,  and  the  parts  being  ft  ill  fuppo.rted  by 
an  afiiftant,  the  furgeon,  by  means  of  a  firm  waxed  ligature, 
paffed  three  or  four  times  round  and  acrofs  the  pin,  fo  a3 
nearly  to  deferibe  the  figure  of  8,  is  to  draw  the  parts 
through  which  it  has  paffed  into  immediate  and  clofe  con- 
tad  :  and  the  thread  being  now  fccured  with  »  loofe  knot, 
another  pin  muft  be  introduced  in  the  fame  manner  at.  a 
proper  diftanee  from  the  former ;  and  the  thread  with 
which  the  other  was  fixed  being  loofed,  and  in  the  fame 
manner  carried  round  this  pin,  others  muft  be  introduced  at 
proper  diftances  along  the  whole  courfe  of.  the  wound  ;  and 
the  fame  ligature  ought  to  be  of  a  fufficient  length  for  fe- 

curing  the  whole.  .  ...1 

The  number  of  pins  to  be  lifed  muft  be  determined  en*^,,^ 
tirely  by  the  extent  of  the  wound.  Whenever  this  future piD,^ 
is  praftifed,  a  pin  ought  to  be  introduced  very  near  eaehufd 
end  of  the  wound,  otherwife  the  extremities  of  the  fore  are 
aot  to  feparhte  fo  as  not  to  be  afterwards  eafily  reunited. 

In  large  wounds,  if  the  pins  are  introduced  at  the  diftanee 
of  three  quarters  of  an  inch  from  one  another,  it  will  in  ge¬ 
neral  be  found  fufficient;  but  in  cuts  of  fmaller  extent  a  greater 
number  of  pins  become  neceffary  in  proportion  to  the  dimeir- 
fions  of  the  fores. 

Thus  in  a  wound  of  an  inch  and  half  in  length,  three 
pins  are  abfolutely  requilite  ;  one  near  to  each  end,  and 
another  in  the  middle  of  the  fore  :  whereas  five  pins  will 
always  be  found  fully  fufficient  for  a  wound  of  three  inehes 
and  a  half  in  extent,  allowing  tfne’to  be  within  a  quarter 
of  an  inch  of  each  extremity  of  the  wound,  and  the  others 
to  be  placed  along  the  courfe  of  the  fore  at  the  diftanee  of 
three  quarters  of  an  inch  from  one  another. 

The  pins  being  all  introduced  and  fecurcd  in  the  manner 
direded,  nothing  remains  to  be  done,  but  to  apply  a  piece  of 
lint  wet  with  mucilage  all  along  the  courfe  of  the  wound, 
with  a  view  to  exelude,  as  effedually  as  poffible,  every  ae- 
cels  to  the  external  air. 

When  the  pins  remain  long,  they  generally  do  harm,  by 
the  unneeeffary  irritation  and  confequent  letradion  of  parts 
with  which  they  are  always  attended  ;  and  if  they  a**e  not 
continued  for  a  fufficient  length  of  time,,  that  degree  of  ad- 
hefion  is  not  produced  between  the  divided  parts  which  is 
neceffary  for  their  future  retention  ;  fo  that  the  effed.  of 
the  operation  comes  to  be  in  a  great  meafuie,  if  not  entire¬ 
ly,  loft. 

In  wounds  of  no  great  depth,  for  inflance  of  three  quar¬ 
ters  of  an  inch  or  fo,  a  fufficient  degree  of  adhefion  always 
takes  place  in  the  fpace  of  five  days  ;  and  fix,  or  at  moft  fe- 
ven  days,  will  generally  be  found  fufficient  for  wounds  of 
the  greateft  depth.  But  with  refped  to  this  circumftauce, 
it  muft  always  be  underftood,  that  the  patient’s  ftate  of 
health  muft  have  a  confiderable  influence  on  the  time  neeef- 
fary  for  producing  adhefion  between  divided  parts. 

When  the  pins  are  withdrawn,  the  uniting  bandage  may 
*  be 
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of  be  apolied  with  jrreat  advantage  ;  but  as  flips  of  leather 
■  fpread  with  ordinary  glue,  when  applied  to  each  fide  of  the 
"  cicatrix,  may,  by  means  of  ligatures  properly  cpnnefted 
with  them,  be  made  to  anfvver  the  purpofe  more  effe&ually, 
this  mode  of  fupporting  the  parts  ought  of  courfe  to  be 
preferred. 

Sect.  II.  Of  the  Ligature  of  Arteries . 

When  a  furgeon  is  called  immediately  to  a  wound  of 
any  great  artery  of  a  limb,  he  fhould  clap  the  point  of  his 
finder  upon  the  wounded  artery,  or  make  his  affiftant  hold 
it  \  cut  the  wound  fo  far  open  as  to  fee  the  artery  fairly  ; 
draw  it  out  if  it  be  cut  acrofs,  and  have  (hrunk  among  the 
flefh ;  or  tie  it  like  the  artery  of  the  arm  in  aneurifm  by 
palling  ligatures  under  it.  When,  however,  the  wound 
happens  in  fucli  fituations  that  we  cannot  command  the 
blood,  it  is  better  to  clofe  the  lips  of  the  wound,  and  try 
to  make  them  adhere  by  means  of  a  very  heady  comprefs 
and  bandage.  Thus  an  aneurifm  will  form  ;  the  operation  for 
the  cure  of  which  fhall  be  afterwards  deferibed. 

When  accidents  of  this  nature  occur  in  any  of  the  ex¬ 
tremities,  and  where  prdfure  can  be  made  with  cafe  on  the 
fuperior  part  of  the  artery,  we  are  pofTefTed  of  an  jnftru- 
ment  which  never  fails  to  put  a  Hop  to  all  further  lofs  of 
blood:  we  mean  the  tourniquet.  SeePlateCCCCLXXXVII. 
fig  1 6.  . 

ni*  The  tourniquet  has  undergone  many  improvements  ;  but 
the  one  here  reprefented  is  conlidered  as  the  beft.  By  means 
of  it  the  blood  in  any  limb  is  very  eafily  and  effe&ually 
commanded ;  and  as  it  grafps  the  whole  member  equally, 
all  the  collateral  branches,  as  well  as  the  principal  arteries, 
are  equally  comprefled  by  it.  It  has  this  material  advan¬ 
tage  too  over  every  other  inftrument  of  this  kind,  that, 
when  properly  applied,  a  lingle  turn,  or  even  half  a  turn, 
of  the  ferew,  is  fufficient  for  producing  either  a  flow  of 
blood,  or  for  putting  a  total  flop  to  it.  The  manner  of 
uling  it  is  as  follows. 

of  Let  a  cufliion  of  three  inches  in  length  by  one  inch  and 
half  in  diameter  be  prepared  of  a  linen  roller,  tolerably 
firm,  but  not  fo  hard  as  to  render  preiTure  produced  by  it 
very  painful.  This  being  placed  upon  the  courfe  of  the 
principal  artery  of  the  limb,  is  to  be  firmly  fecured  in  that 
fituation  by  one  or  two  turns  of  a  circular  roller,  of  the  fame 
breadth  with  the  cufliion  itfdf. 

The  inftrument,  with  the  ftrap  connected  with  it,  being 
now  placed  upon  the  limb,  with  the  handle  of  the  ferew  on 
the  oppolite  fide  of  the  member  to  the  cufhion  upon  the 
artery,  the  ftrap  is  to  be  carried  round  the  limb  direCtly 
over  the  cufliion,  and  to  be  firmly  connected  on  the  other 
fide  of  the  buckle.  In  thus  connecting  the  ltrap  and  buckle 
together,  paiticular  attention  is  nectflary  in  doing  it  with 
great  firmnefs,  fo  as  that  the  ferew  may  afterwards,  operate 
with  as  much  advantage  as  poflible  in  producing  a  fufficient 
degree  of  preflure.  When  proper  attention  is  paid  to  this 
civcumftance,  a  lingle  turn  of  the  ferew  proves  fufficient  for 
putting  an  entire  flop  to  the  circulation  of  blood  in  the  limb: 
but  when  the  ftrap  ha.’  not  originally  been  made  very  tight, 
feveral  turns  of  the  ferew  become  necefiary  ;  an  occurrence 
which  may  be  always  very  eafily  prevented,  and  which,  when 
not  attended  to,  frequently  proves  very  embarraffing  in  the 
i  courfe  of  an  operation. 

d  °f  Various  methods  have  been  invented  for  fecuring  arteries 
^llte‘  by  means  of  ligatures.  The  practice  till  lately  in  ordinary 
1  tif  ufe  was,  by  means  of  a  curved  needle,  to  pafi>  a  ligature  of 
na«  fufficient  ftrength  round  the  mouth  of  the  bleeding  veflel, 
including  a  quarter  of  an  inch  all  round  of  the  fui rounding 
parts,  and  afterwards  to  form  a  knot  of  a  proper  tightness 
upon  the  veflel  and  other  parts  comprehended  in  the  noofe. 
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But  this  method  was  found^to  give  fo  much  pain,  and  ’n  Ligature  of 
fome  cafes  to  be  attended  with  fuch  violent  convulfions,  ,  Artene*‘  ^ 
not  only  in  the  part  chiefly  affeCfed,.  but  of  the  whole  body,  ~ 
that  the  belt  pra&itioners  have  thought  proper  to  rejed  it, 
and  to  tie  up  the  blood-veffels'  by  themfelves  ;  for  it  is  now 
well  known  that  even  very  fmall  arteries  are  pofiefled  of 
much  firmnefs ;  and  that  even  in  the  largeft  arteries  a  flight 
degree  of  compreffion  is  fufficient  noc  only  for  reftraining 
hemorrhagy,  but  for  fecuring  the  ligature  on  the  very  fpot 
to  which  it  is  fir  ft  applied. 

In  order  to  detedl  the  arteries  to  be  tied,  the  tourniquet, 
with  which  they  are  fecured,  mud  be  flackened  a  little  by 
a  turn  or  two  of  the  ferew  ;  and  the  moment  the  larged: 
artery  of  the  fore  is  difeovered,  the  furgeon  fixes  liis  eye 
upon  it,  and  immediately  reftrains  the  blood  again  by  means 
of  the  tourniquet.  An  affiftant  now  forms  a  noofe  on  the 
ligature  to  be  made  ufe  of ;  and  this  noofe  being  put  over 
the  point  of  the  tenaculum,  Plate  CCCCLXXXVII.  fig.  1  7. 
the  operator  pufhes  the  (harp  point  of  the  inftrument 
through  the  fides  of  the  veflel,  and  at  the  fame  time  pulls 
fo  much  of  it  out,  over  the  furface  of  the  furrounding  parts, 
as  he  thinks  is  fufficient  to  be  included  in  the  knot  which 
the  affiftant  is  now  to  make  upon  the  artery.  In  forming 
this  ligature  a  fingle  knot  moderately  drawn,  and  over  it 
another  fingle  knot,  is  perfe&ly  fufficient.  163 

When  from  the  de-epnefs  of  a  wound,  or  from  any  other  With  the 
caufe,  fome  particular  aitery  cannot  be  properly  fecured  ky£r<^*ced 
the  tenaculum  ;  in  this  cafe  there  is  a  neceffity  of  employ- nee 
ing  the  crooked  needle,  and  the  following  is  the  method  of 
ufing  it. 

A  needle  of  the  fhape  reprefented  PI.  CCCCLXXXVII. 
fig.  14 .  armed  with  a  ligature  of  a  fize  proportioned  to  it- 
felf  and  to  the  veflel  to  be  taken  up,  is  to  be ‘introduced  at 
the  diftance  of  a  lixth  or  eighth  part  of  an  inch  from 
the  artery,  and  pufhed  to  a  depth  fufficient  for  retaining  it,  at 
the  fame  time  that  it  is  carried  fully  one  half  round  the  blood- 
veflel.  It  mull  now  be  drawn  out ;  and  being  again  pu(h- 
ed  forward  till  it  has  completely  encircled  the  mouth  of 
the  artery,  it  is  then  to  be  pulled  out ;  and  a  knot  to  be 
tied  of  a  fufficient  firmnefs,  as  was  already  directed  when 
the  tenaculum  is  ufed. 

Chap.  XL  Of  Aneurifms . 

164 

The  term  Aneurifm  was  originally  meant  to  fignify  aDefllmioc. 
tumor  formed  by  the  dilatation  of  the  coats  of  an  artery  ; 
but  by  modern  practitioners  it  is  made  to  apply  not  only 
to  tumors  of  this  kind,  but  to  fuch  as  are  formed  by  blood 
effufed  from  arteries  into  the  contiguous  parts.  There  are 
three  fpecies  ;  the  true  or  eneyfted,  the  falfe  or  diffufed, 
and  the  varicofe  aneurifm.  165 

The  true  or  encyjled  aneurifm,  when  fituated  near  the  The  true  °r 
furface  of  the  body,  produces  a  tumor  at  firft  fmall  and^Vfm> 
circumfcribed ;  the  fkin  retains  its  natural  appearance ; 
when  prefled  by  the  fingers,  a  pulfation  is  evidently  diftin- 
guiihed  *,  and  with  very  little  force  the  contents  of  the 
Swelling  may  be  made  to  difappear ;  but  they  immediately 
return  upon  removing  the  preflure.  By  degrees  the  fweli- 
ing  increafes,  and  becomes  more  prominent  ;  but  ftili  the 
patient,  does  not  complain  of  pain  :  on  preflure  the  tumor 
continues  of  an  equal  foftnefs,  and  is  comprcffible.  After 
this  the  fwelling  becomes  large,  the  flein  turns  paler  than 
ufual,  and  in  more  advanced  flages  cedematous  :  the  pulfe 
{till  continues;  but  parts  of  the  tumor  become  firm  from  the 
coagulation  of  the  contained  blood,  and  yield  little  to  pref- 
fure  ;  at  laft  the  fwelling  increafes  in  a  gradual  manner,  and 
is  attended  with  a  great  degree  of  pain.  The  Ikin  turns 
livid,  and  has  a  gangrenous  appearance.  A11  oozing  of 
Q^2  bloody 
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Aneurifms.  bloody  ferum  occurs  from  the  integuments;  and,  iF  a  real 
y—*-  mortification  do  not  take  place,  the  {kin  cra.cks  in  different 
parts  ;  and  the  artery  being  now  deprived  of  the  ulual  re¬ 
finance,  the  blood  burfts  out  with  Inch  force  as  to  occafion 
the  almoft  immediate  death  of  the  patient.  Thus  the  dif- 
eafe  teiminates  in  the  large  cavities  of  the  body;  but  in 
the  extremities  we  can,  by  means  of  the  tourniquet,  prevent 
the  fudden  termination  of  the  difea  e. 

When  affections  of  this  kind  happen  in  the  larger  ar¬ 
teries,  the  effe&s  produced  upon  the  neighbouring  parts 
are  often  furprifmg  :  the  fort  parts  not  only  yield  to  a  great 
extent,  but  even  the  bones  frequently  undergo  a  great  de- 
gree  of  derangement. 

THe  fa' Te  or  The  fiife  or  dtjfufecL  aneurifm  confifls  in  a  wound  or  rup- 
d.ffufe  ture  in  an  artery,  producing,  by  the  blood  thrown  out  of 
6»r.-eunfm.  ft  a  fwelling  in  the  contiguous  parts.  It  is  moll  frequently 


produced  by  a  wound  made  direCHy  into  the  artery. 
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aneurifm, 


The  following  is  the  ufual  progrefs  of  the  diforder.  A 
tumor,  about  the  fize  of  a  horfe  bean,  generally  rues  at  the 
orifice  in  the  artery  foon  after  the  difeharge  of  the  blood 
has  been  flopped  by  compreflion.  At  firfl  it  is  loft,  has 
a  ftrong  degree  of  puliation,  and  yields  a  little  to  preflure, 
but  cannot  be  made  entirely  to  dihppcar ;  for  heie  the 
blood  forming  the  tumor  being  at  reft,  begins  to  coagulate. 
It  not  improperly  treated  by  much  prtffure,  it  generally  re* 
mains  neatly  of  the  fame  fize  for  feveral  weeks.  The  en¬ 
largement  however  proceeds  more  rapidly  in  fome  cafes  than 
In  others.  Iuftnnces  have  occurred  ol  the  blood  being  dif- 
fuftd  over  the  whole  arm  in  the  fpace  of  a  few  hours  ; 
while,  on  the  contrary,  fwellings  ot  this  kind  have  been 
many  months,  nay  even  years,  in  arriving  at  any  confiderable 
fize. 

As  the  tumor  becomes  larger,  it  does  not,  like  the  true 
aneurifm,  grow  much  more  prominent,  but  rather  fpreads 
and  diffufes  itfelf  into  the  furrounding  parts.  By  degrees 
it  acquires  a  firm  confidence  ;  and  the  pulfation,  which  was 
at  firft  ccnfiderable,  gradually  diminifhes,  till  it  is  fometimes 
fcarcely  peiceptible.  If  the  blood  at  firil  thrown  out  pro¬ 
ceed  fiom  an  aitery  deeply  feated,  the  (kin  preferves  its  na¬ 
tural  appearance  till  the  diforder  is  far  advanced  :  but  when 
the  blood  gets  at  firil  into  contadl  with  the  {kin,  the  parts 
become  inilantiy  livid,  indicating  the  appro?.ch  of  mortifica¬ 
tion  ;  and  a  real  fphacelus  has  fometimes  been  induced. 
The  tumor  at  firil  produces  little  nneafineis  ;  but  as  it  in- 
cieafes  in  fize,  the  patient  complains  of  fevere  pain,  ftiif- 
nefs,  nuuibuefs,  and  immobility  of  the  whole  joint ,  and 
thefe  fymptoms  continuing  to  augment,  if  the  artery  be 
large,  and  afiiftance  not  given,  the  teguments  at  laft  burft, 
and  dearii  mull  enfue. 

When  an  artery  is  pun&uted  through  a  vein,  as  in  blood¬ 
letting  at  the  arm,  the  blood  generally  rufhes  into  the  yield¬ 
ing  cellular  fubflance,  and:  there  fpreads  fo  as  to  fhut  the  fides 
of  the  vein  together.  But  in  fome  inftances  where  the  artery 
happens  to  be  in  contact  with  the  vein,  the  communication 
opened  has  been  preferved;  and  the  vein  not  being  fufficiently 
flrongfor  refilling  the  impulfeof  the  artery, mu'l  confequently 
be  dilated.  This  is-  a  varicofe  aneurifm.  It  was  firlt  accur 
rately  deferibed  by  Dr  Hunter,  and  fince  that  time  has  been 
frequently  obferved  by  different  practitioners.  Here  the  fwell¬ 


ing  is  entirely  confined  to  the -vein*.  Soon  after  the  injury 


the  vein  immediately  communicating  with  the  artery  begins 
to  fwell,  and  enlarge  gradually.  If  there  be  any  confiderable 
communications  in  the  neighbourhood,  the  veins  which  form 
them  are  alfo  enlarged;  The  lumor  difappears  upon  pref- 
fure,  the  blood  contained  in  it  being  chiefly  pttfhed  for¬ 
wards  in  its  courfe  towards  the  heart  ;  and  when  the  tumor 
is  large.,  there  is -a  fingular  tremulous  motion,  attended  with 
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a  perpetual  biffing  noife,  n  if  air  was  pafling  Into  it  through  Ane.rii 
a  imall  apatuie. 

If  a  ligature  be  applied  upon  the  limb  immediately  below 
the  f'wellicg,  tight  enough  to  flop  the  pulie  in  the  under 
part  of  the  member,  the  iwelling  difappears  by  prtffure,  but 
returns  immediately  upon  the  preffuie  being  removed.  If, 
after  the  fwclling  is  removed  by  preffuie,  the  finger  be 
placed  upon  the  orifice  in  the  aitery,  the  veins  remain  per. 
feCtly  flaccid  till  the  preffure  is  taken  off.  If  the  tiunk  of 
the  artery  be  comprefled  above  the  orifice  fo  as  tffe&ually 
to  flop  the  circulation,  the  tremulous  motion  and  hiffmg 
immediately  ceaie  ;  and  lf  the  veins  be  now  emptied  by  pref. 
lure,  they  remain  fo  till  the  compreflion  upon  the  artery 
be  removed.  If  ihe  vein  be  cempreffed  a  little  above,  as 
well  as  below  the  tumor,  all  the  blood  may  generally, 
though  not  always,  be  pufhed  through  the  orifice  into  the 
artery  ;  from  whence  it  immediately  returns  on  the  preflure 
being  dife  ntinued. 

When  the  dileafe  has  continued  long,  and  the  dilatation 
of  the  veirfs  has  become  confiderable,  the  trunk  of  the  artery 
above  the  orifice  generally  becomes  greatly'  enlarged,  while 
that  below  becomes  proper  tionably  tmall  ;  of  coniequence 
the  pulie  in  the  under  part  ot  the  member  is  always  more 
feeble  than  in  the  lound  limb  of  the  oppofite  fide. 

The  caufes  producing  aneurifms,  in  general,  are  a  natural 
difeafe  of  the  arteiies.  Thus  a  partial  debility  of  their  coats ancuiiM 
may  readily  produce  the  diieaie  ;  or  they  may  arife,  elpecial- 
ly  in  the  internal  parts  ot  the  body,  from  great  bodily 
exertions.  They  are  likewife  produced  by  wounds  of  the 
coats  of  the  arteries,  as  now  and  then  happens  in  blood¬ 
letting  at  the  arm  ;  or  from  acrid  ^matter  contained  in  a 
neighbouring  fore  ;  or  from  the  deftruttion  of  furrouuding 
parts,  by  which  the  natural  fupport  is  removed. 

Aneurifms  have  frequently  been  miftaken  for  abfeefi 
fes  and  other  collections  of  matter,  and  have  been  laid 
open  by  incilion  ;  on  which  account  great  attention  is  lome- 
times  required  to  make  the  proper  diftin&ion.  In  the 
commencement  of  the  difeale  the  pulfation  in  the  tumor  is 
commonly  fo  ftrong,  and  other  concomitant  circumilances 
fo  evidently  point  out  the  nature  of  the  diforder,  that  little 
or  no  doubt  refpe&ing  it  can  ever  take  place  ;  but  in  the 
more  advanced  ilages  of  the  difeafe,  when  the  fwelling  has 
become  large  and  has  loft  its  puliation,  nothing  but  a  mi¬ 
nute  attention  to  the  previous  hiftory  of  the  cuie  can  enable 
the  practitioner  to  form  a  judgment  ot  its  nature. 

Aneurilms  may  be  confounded  v/ith  foft  eneyfted  tumors, 
fcrophulous  fwellings,  and  abfeefies  fituated  io  ntar  to  an 
artery  as  to  be  affeCted  by  its  puliation.  But  one  lymptom, 
when  conne&ed  with  ftrong  pulfation,  may  always  lead  to 
a  certain  determination  that  the  fwelling  is  of  the  aneurilmal 
kind,  viz.  the  contents  ot  the  tumor  being  made  ealily  to 
difappear  upon  preflure,  and  their  returning  on  the  com- 
prefiion  being  removed.  The  want  of  this  circumftance, 
however,  ought  not  to  convince  ua  that  it  is  not  ot  that 
nature  ;  for  it  frequently  happens,  efpecially  in  the  advanced 
ftages  of  aneurifms,  that  their  contents  become  fo  firm  that 
no  effeCi  is  produced  upon  them  by*  prelfure.  Hence  the 
propriety,  in  doubtful  caies,  of  proceeding  as  if  the  difeale 
was  clearly  of  the  aneurifmal  kind. 

In  the  prognofis,  three  circumllances  are  chiefly  to  be  pf 
attended  to  ;  the  manner  in  which  the  difeafe  appears  to 
have  been  produced,  the  part  of  the  body  in  which  the 
fwelling  is  fituated,  and  the  age  and  liabit  of  the  body  of 
the  patient. 

It  an  aneurifm  has  come  forward  in  a  gradual  manner, 
without  any  apparent  injury  done  to  the  part,  and  not  tuc- 
ceeding  any  violent  bodily  exertion,  there  will  be  reaion  to 
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ftufc.  fuppofc  that  the  difeafe  depends  upon  a  genera!  afFe&ion 
—  cither  of  the  trunk  in  which  it  occurs,  or  of  the  whole 
arterious  fyflem.  In  fuch  cafes  art  can  give  little  afi  fiance  ; 
whereas  if  the  tumor  has  fucceeded  an  external  accident, 
an  operation  may  be  attended  with  fuccefs. 
ra*  In  the  varicofe  aneurifm  a  more  favourable  prognofis  may 
iom generally  be  given  than  in  either  of  the  other  two  fpecies.  It 
does  not  proceed  fo  rapidly;  when  it  has  arrived  at  a  certain 
length,  it  does  not  afterwards  acquire  much  additional  fixe  ; 
and  it  may  be  fuflained  without  much  inconvenience  for  a 
great  number  of  years.  As  long  as  .here  is  reafon  to  ex- 
pttt  this,  the  hazard  which  almoft  always- attends  the  opera¬ 
tion  outfit  to  be  avoided. 

In  the  fecond  volume  of  the  London  Medical  Obferva- 
tions,  two  cafes  are  related  by  Dr  Hunter  of  the  varicofe 
aneurifm.  One  of  them  at  that  time  was  of  14  year3 
{landing,  and  the  other  had  fubfifled  lor  five  years,  without 
there  being  any  necelTity  for  an  operation.  And  in  vol  iii. 
of  the  fame  work  a  fimilar  cafe  of  five  years  duration  is 
related  by  Dr  Cleghorn. 

Tn  a  letter  afterwards  from  Dr  Hunter  to  Mr  Benjamin 
Bell,  the  Do&or  fays,  “  The  lady  in  whom  I  firfl  obferved 
the  varicofe  aneurifm  is  now  living  at  Bath  in  good  health, 
and  the  arm  is  in  no  fenfe  worfe,  although  it  is  now  35 
years  fince  ihe  received  the-  injury and  the  Do£lor  farther 
cbferves,  that  he  never  heard  of  the  operation  being  per¬ 
formed  for  the  varicofe  aneurifm  which  was  known  to  be 
fuch. 

Mr  Bell  fays,  he  was  informed  by  Dr  William  Cleghorn 
of  Dublin,  that  the  cafe  of  varicofe  aneurifm,  related  in  the 
3d  volume  of  the  London  Medical  Obfervations,  remained 
nearly  in  the  fame  date  as 'at  the  time  that  account  of  it 
was  made  out,  v/biqb  included  a  period  of  at  leafl  20  years; 
only  that  the  veins  were  rather  more  enlarged.  The  patient 
recovered,  and  the  limb  became  nearly  as  flrong  and  fer vice- 
able  as  the  other.  Mr  Pott  alfo  met  with  three  different 
inflances  of  this  fpecies  of  aneurifm  ;  and  obferves,  that  the 
operation  never  became  neceflary  in  any  of  them. 

Among  other  indances  of  varicofe  aneurifm  which  have 
appeared  here,  a  young  man  from  Paifley  was  examined 
feveral  years  ago  by  different  furgeons  of  this  place.  The 
diieafe  was  very  clearly  marked,  and  no  operation  was  ad- 
vifed.  He  was  afterwards  found  ferving  in  the  navy, 
where  he  underwent  great  fatigue  without  any  incon¬ 
venience  from  the  rneurifm,  though  then  of  13  years, 
{landing. 

But  though  this  aneurifm,  when  it  has  arrived  at  a  certain 
fixe,  commonly  remains  ftationary,  and  may  be  borne  with¬ 
out  much  inconvenience  for  a  long  time,  this  is  not  always 
the  cafe ;  for  lome  inflances  have  occurred,  where  the  dif- 
cafe  was  attended  with  great  uneafinefs,  and  where  the  ope¬ 
ration  was  performed  with  much  difficulty. 

In  judging  further  ot  the  probable  event  of  aneurifms  in> 
general,  the  fituation  of  the  tumor  next  requires  atten¬ 
tion.  When  it  is  fo  fituated  that  no  ligature  or  effectual 
comprtffion  can  be  applied  f  1  flopping  the  circulation  in 
the  part,  if  the  artery  be  large,  there  would  be  the  <>rcat- 
efl  danger  in  opening  it.  In  this  cafe  therefore  the  moft 
fatal  confeqnences  are  to  be  apprehended. 

When  aneurifms  are  fituated  near  the  upper  parts  of  the 
extremities,  furgeons  have  been  hitherto  doubtful  whether, 
after  tying  up  the  humeral  or  femoral  arteries,  the  lower 
parts  of  the  limb  would  be  fupplied  with  blood  ;  and'tho’ 
fevcial  fuccelsful  inflar.cesof  performing  that  operation  have 
been  publifhed,  the  fuccefs  has  been  pretty  generally  a- 
feribed  to  unufual  branching  of  the  great  arteries  o*"  thole 
patients,  on  whom  the  operation  was  performed,  above  the 
aneuiifm.  Mr  John  Bell,  however,  in  his  late  very  inge- 
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mens  and  important  Difcourfes  on  Wounds ,  has  proved,  to  our  Aneurifms* 
fatisfa&ion  at  leafl,  that' the  inofculations  which  take  place 
between  the  internal  iliac  and  the  arteries  of  the  leg,  by  j 
means  of  the  glutssal  arteries  and  the  profunda  femoris,  are 
in  every  cafe  {efficient  to  fupply  nourifhment  to  the  limb  5 
that  the  fame  is  the  cafe  in  the  arm;  and  that  therefore 
in  every  aneurifm  even  of  the-  humeral  or  femoral  artery,  l7a 
we  ought  to  perform  the  operation.  Several  inflances  of Kema-Jc- 
fuOeefs  are  there  related ;  among  others,  an  operation  per-a^ie  aneu^* 
formed  by  Mr  J.  B  -11  himfelf,  which,  as  it  is  perhaps  the1 
greatefl  that  has  hitlieito  been  performed,  we  (hall  here  a* 
bridge  for  the  gratification  of  our  readers.  A  leech- catcher 
fell  as  he  was  flepping  out  of  a  boat ;  and  a  pair  of  long- 
pointed  feiffars  pierced  his  hip  exa&ly  over  the  fciatic  notch, 
where  the  great  iliac  artery  comes  out  from  the  pelvis.  The 
artery  bled  furioufly ;  the  patient  fainted.  The  furgeon 
eafily  flout  up  the  wound,  as  it  w*as>  very  narrow  and  deep, 
and  healed  it.  A  great  tumor  foon  formed.  The  man- 
travelled  from  the  north  country  in  fix  weeks  to  the  Edin¬ 
burgh  infirmary,  with  a  prodigious  tumor  of  the  hip,  the 
thigh  rigidly  contracted,  the  ham  bent,  the  whole  leg  ffirunk 
and  cold  and  ufelefs.  There  was  no  pulfation  nor  retrocef* 
fion  of  blood  on  prefTure  ;  but  the  diflenfion  was  attended 
with  great  pain,  and  the  man  was  extremely  anxious  to  have 
an  operation  performed.  Though  there  was  little  doubt  of 
its  being  aneurifm,  it  might  be  a  great  abfeefs.  It  was  re- 
folved  therefore  to  make  a  fmall  incifion,  and  Juft  touch  the 
bag  with  the  point  of  a  lancet,  and  it  it  contained  blood, 
a  full  confultation  was  to  be  called.  Mr  Bell  accordingly 
made  an  incifiou  two  inches  and  an  half  in  length  ;  the 
great  fafeia  formed  the  coat  of  the  tumor,  and  under  it 
were  feen  the  fibres  of  the  great  gluteus  mufcle.  As 
foon  as  it  was  opened  at  one  point,  great  clots  of  blood 
came  out ;  and  Mr  Bell,  alter  being  certain  that  it  was  art 
aneurifm  of  the  great  artery  of  the  thigh,  clofed  up  tke 
wound  with  a  tent-like  comprcfs,  put  the  patient  to  bed, 
and  a  pupil  held  his  hand  on  the  hip.  This  was  done 
at  one  o’clock  ;  at  four  the  confultation  met,  and  the 
operation  was  performed.  On  making  an  incifion  eight 
inches  long,  the  blood  was  thrown  out  with  a  whifhing 
noife,  and  with  iuch  impetuofity,  that  the  affiflants  were 
covered  with  it.  In  a  moment  twenty  hands  were  about 
the  tumor,  and  the  bag  was  filled  with  fponges  and  cloths 
of  all  kinds  ;  the  blood,  however,  fbill  made  its  way  ;  and 
the  man  who  had  fupported  himfelf  on  his  elbow,  fell  down  f 
his  arms  and  head  hung  down,  he  uttered  two  or  three  , 
heavy  groans,  and  they  thought  him  dead.  At  that  critical 
moment  Mr  Bell  ran  the  biflouiy  upwards  and  downwards* 
and  at  once  made  the  wound  two  feet  long  ;  thrull  his  hand 
to  the  bottom  of  the  tumor,  felt  the  warm  jet  of  blood,  put 
hib  finger  on  the  mouth  of  the  artery,  the  pulie  of  which 
he  felt  diflin&ly  ;  .which  firfl  allured  him  that  the  man  was  - 
alive.  The  artery  was  then  tied  ;  and  when  Mr  Bell  lifted 
up  his  finger,  it  was  clilcovered  to  be  the  poflerior  iliac  ; 
that  it  had  been  cut  fairly  acrofs,  and  had  bled  with  open 
mouth.  The  patient  was  fo  low,  that  after  dreifing  the 
wound,  they  were  obliged  to  biing  in  a  bed,  and  leave  him 
to  flejep  in  the  operation  room.  He  was  cured  o  this  great 
wound  in  Ids  than  feven  months,  and  afterwards  recovered 
the  ufe  of  his  leg  completely. 

In  every  cafe  of  aneurifm,  the  ufe  of  prefiure  has  been 
indiicriminately  recommended,  not  only  in  the  incipient  pe-  *  rtffire  ii** 
riod  of  the  dileaft,  but  e  ven,  in  its  more  advanced  fiages.  aneurifms-' 

In  the  diffuftd  or  falie  aneurifm,  as  pre.flure  cannp^bc  ap¬ 
plied  to  the  artery  alone,  without  at  the  fame  time  afrecling 
the  refluent  veins  ;  -and  as  this,  by  producing  an  increased 
refillance  to  the  arterial  puliations,  mull  Toice  an  additional 
quantity  of  blood  to  the  orifice  in  the  artery: — no  advantage- 
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though  it  may  be  productive  of 
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'Aneurifm*.  to  be  expe&ed  from  it 

In  the  early  Rages  of  encyftcd  aneurifm,  while  the  blood 
can  be  yet  prefTed  entirely  out  of  the  fac  into  the  artery,  it 
often  happens,  by  the  ufe  of  a  bandage  of  foft  and  fome- 
wliat  elaftic  materials,  properly  fitted  to  the  part,  that  much 
may  be  done  in  preventing  the  fwelling  from  receiving  any 
degree  of  increafe;  and  on  fome  occafions,  by  the  continued 
fupport  thus  given  to  the  weakened  artery,  complete  cures 
have  been  at  laft  obtained.  In  all  fuch  cafes,  therefore, 
particularly  in  every  inftance  of  the  varicofe  aneurifm,  muc 
advantage  may  be  expefted  from  moderate  preffure. 

.  But  preffure,  even  in  eneyfted  aneurifm,  ought  never  to 
be  carried  to  any  great  length  ;  for  tight  bandages,  by  pro¬ 
ducing  an  immoderate  degree  of  readion  in  the  containing 
-parts  to  which  they  are  applied,  inftead  of  anfwermg  the 
.purpofe  for  which  they  were  intended,  have  evidently  the 
contrary  effeft.  Indeed  the  greateft  length  to  which  pref¬ 
fure  in  fuch  cafes  ought  to  go,  fhould  be  to  ferve  as  an  ealy 
174  fupport  to  the  parts  affe&ed,  and  no  farther.  ran. 

Method  of  Tn  performing  the  operation  for  aneurifm,  the  t rit  itep 
pei  forming  oua]lt  to  be  to  obtain  a  full  command  of  the  circulation  in 
don?orra‘  the*  inferior  part  of  the  member  by  means  of  the  tourniquet, 
aneurifm.  This  being  done,  the  patient  fhould  be  fo  placed,  that  the 
difeafed  limb,  on  being  ftretched  on  a  table,  is  found  to  be 
of  a  proper  height  for  the  furgeon  ;  who,  as  the  operation 
is  generally  tedious,  ought  to  be  feated.  The  hmb  being 
properly  fccured  by  an  afliftant,  the  operator  is  now  with 
the  fcalpel,  Plate  CCCCLXXXVI1.  fig.  i*.  to  make  an  m- 
cifion  through  the  fkin  and  cellular  fubflance  along  the  whole 
couife  of  the  turr.or  ;  and  as  freedom  in  the  remaining  parts 
of  the  operation  is  here  a  matter  of  much  importance,  it  is 
even  of  ufe  to  carry  this  external  incifion  half  an  inch  or  io 
both  above  and  below  the  fartheft  extremities  of  the  fwel- 

1)nAll  the  effufed  blood  ought  then  to  be  wiped  off  by 
means  of  a  fponge  ;  and  the  fofteft  part  of  the  tumor  be- 
in or  difeovered,  an  opening  ought  there  to  be  made  into  it 
wfth  the  lancet,  Phte  CCCCLXXXVII.  fig.  19. 

enough  for  admitting  a  finger  of  the  operator  s  left-hand. 
This  being  done,  and  the  finger  introduced  into  the  cavity 
of  the  tumor,  it  is  now  to  be  laid  open  from  one  extremity 
to  the  other,  by  running  a  blunt-pointed  biftoury,  Plate 
CCCCLXXXVII.  fig.  20.  along  the  finger  from  below  up¬ 
wards,  and  afterwards  from  above  downwards,  fo  as  to  lay 

the  whole  cavity  fairly  open.  _  ..  .  ,  ,< 

The  cavity  of  the  tumor  being  thus  laid  freely  open,  all 
the  coagulated  blood  is  to  be  taken  out  by  the  fingers  of 
the  operator,  together  with  a  number  of  tough  membra¬ 
nous  filaments  commonly  found  here.  The  cavity  of  the 
tumor  is  now  to  be  rendered  quite  dry,  and  free  from  the 
blood  which,  on  the  firft  opening  of  the  fwelling,  is  dll- 
charged  into  it  from  the  veins  in  the  inferior  part  of  the 
member :  the  tourniquet  is  then  to  be  flackened  to  di. cover, 
not  only  the  artery  ftfelf,  but  the  opening  into  it,  from 
T  whence  the  blood  colltiSed  in  the  tumor  has  been  all  along 
Method  of  difeharged.  This  being  done,  the  next  point  to  be  deter- 
Ye  curing  mined  is  the  manner  of  learning  this  opening  into  the  ar- 


Chap.  Xf. 

vity  entirely,  a  piece  of  agaric,  vitriol,  alum,  or  any  other  Aneurifm j, 
afttingent  fubitance,  fhould  be  applied  to  the  orifice 
der  if  poffible  to  produce  a  reunion  ©f  its  fides.^ 


e,  in  or- 


2.  Upon  the  fame  principle  with  the  preceding,  viz.  that  Or  ^ 
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Various  means  have  been  oropofed  for  accomplifhing  this; 
but  the  effeas  of  all  of  them  may  be  comprehended  under 
the  three  following  heads. 

i.  The  effeas  of  ligature  upon  a  large  artery  having  on 
fome  occafions  proved  fatal  to  the  inferior  part  of  the  mem- 
her,  it  was  long  ago  propofed,  that  fo  foon  as  the  opening 
into  the  artery  has  been  difeovered,  inftead  of  applying  a 
ligature  round  it,  which  for  certain  is  to  obliterate  its  ca- 
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of  ft  ill  preferving  the  circulation  in  the  artery,  it  was  feveral  tore?, 
years  ago  propofed  by  an  eminent  furgeon  of  Newcaftle,  Mr 
Lambert,  that  the  orifice  in  the  artery  fhould  be  fccured  by 
means  of  the  twilled  future.  A  fmall  needle  being  pulhed 
through  the  edges  of  the  wound,  they  are  then  dircftcd  to 
be  drawn  together  by  a  thread  properly  twilled  round  the 
needle,  as  was  formerly  direfted  when  treating  of  futures.  ^ 
Strong  objections,  however,  occur  to  both  of  thefe  me* 
thods.  In  the  firft  place,  no  aftringent  application  with 
which  we  are  acquainted  is  poffeffed  of  fuch  powers  as  to 
deferve  much  confidence.  In  almoft  every  inftance-  m  which 
they  have  been  ufed,  the  hemorihagy  lias  recurred  again 
and  again,  fo  as  to  prove  very  diftrefiing,  not  only  to  the 
patient,  but  to  the  pradlitioner  in  attendance  ;  little  or  no 
attention  is  therefore  to  be  paid  to  remedies  of  this  kind  in 
ordinary  pra&ice. 

Mr  Lambert’s  method  of  ditching  the  orifice  in  the  ar¬ 
tery  is  certainly  a  very  ingenious  propofal ;  and  would  in 
all  probability,  at  lead  in  moft  inftances,  prove  an  effe&ual 
ftop  to  all  farther  difeharge  of  blood  :  but  as  we  have  yet 
only  one  inftance  of  its  fuccefs,  little  can  be  faid  about  it. 

Two  material  objections,  however,  feem  to  occur  to  this 
pra&ice.  One  is,  that  in  the  operation  for  the  aneurifm, 
in  almoft  every  inftance,  a  very  few  only  excepted,  the  ar¬ 
tery  lies  at  the  back-part  of  the  tumor;  fo  that  when  all  the 
collected  blood  is  removed,  there  is  fuch  a  depth  of  wound, 
that  it  mud  be  always  a  very  difficult  matter,  and  on  many 
occafions  quite  ineradicable,  to  perform  this  nice  operation 
upon  the  artery  with  that  attention  and  exadnefs  which,  m 
order  to  enfure  fuccefs,  it  certainly  requires.  But  there  is 
another  very  material  objedion.  By  introducing  a  needle 
through  the  fidcs  of  the  orifice,  and  drawing  thefe  together 
by  a  ligature,  the  cavity  of  the  artery  mud  undoubtedly  be 
at  that  point  much  diminifhed.  Indeed  Mr  Lambert,  in  his 
account  of  the  cafe  in  w’hrch  thrs  operation  wao  performed, 
acknowledges  that  the  diameter  of  the  artery  was  thereby 
diminifhed.  Now  the  paffage  of  the  blood  being  thus  con- 
traded  at  one  point,  the  impulfe  upon  that  particular  part' 
mud  be  very  confrderable  :  So  that  the  very  remedy  em¬ 
ployed  for  the  cure  of  one  fpecies  of  aneurifm,  will  in  all 
probability  prove  a  very  powerful  agent  in  inducing  another ; 
for  the  blood  being  thus  obftruded  in  its  ufual  courfe,  there 
will  be  no  fmall  danger  incurred  of  a  dilatation  being  pro¬ 
duced  immediately  above  this  preternatural  ftridure. 

3.  Neither  of  the  methods  we  have  yet  been .  confider- 
ing  being  found  eligible  for  fccuring  the  orifice  in  the  ar¬ 
tery,  we  (hall  now  proceed  to  deferibe  the  ordinary  manner 
of  performing  this  operation  ;  wdiich  confrfts  in  obliterating 
the  arterial  cavity  entirely  by  means  of  ligatures.  j;: 

The  arteiy  feeing  laid  bare  in  the  manner  direded,  and  all  iVre,^ 
the  coagulated  blood  being  carefully  removed  from  the  ca- doing: 
vity  of  the  tumor,  on  the  tourniquet  being  now  flackened iigatur 
fo  as  to  bring  the  orifice  in  the  artery  into  view,  a  fmall 
probe  curved  at  the  extremity  is  to  be  introduced  at  the 
opening,  in  order  to  raife  the  artery  from  the  neighbouring 
parts,  fo  as  that  the  furgeon  may  be  enabled  with  certainty 
to  pafs  a  ligature  round  it,  without  comprehending  the  con¬ 
tiguous  nerves,  which  in  general  run  very  near  to  the  large 
biood-veffels  of  a  limb.  By  this  precaution  the  nerves  may 
be  always  avoided ;  and  by  doing  fo,  a  great  deal  of  mif- 
chief  may  be  prevented,  which  otherwife  might  fupervene. 
When  the  diforder  is  lituated  either  in  the  ham,  or  in  the 
ufual  part  of  blood-letting  in  the  arm,  bending  the  joints  of 
2  tlie 
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ifnv.  the  knee  or  of  the  elbow,  as  it  relaxes  the  artery  a  little, 
renders  this  part  of  the  operation  more  cafily  efft&ed  than 
when  the  limbs  are  kept  fully  ftretched  out. 

The  artery  being  thus  gently  feparated  from  the  conti¬ 
guous  parts,  a  firm  waxed  ligature  mufl  be  paftednround  it, 
about  the  eighth  part  of  an  inch  or  fo  above  the  orifitee,  and 
another  mult  in  the  fame  manner  be  introduced  at  the  fame 
diflance  below  it. 

The  ligatures  being  both  finifhed  in  the  manner  directed, 
the  tourniquet  is  now  to  be  made  quite  loofe  ;  and  if  no 
blood  rsdifcharged  at  the  orifice  in  the  artery,  we  may  then 
reft  fatisfied  that  the  operation  i3  fo  far  properly  com¬ 
pleted. 

The  wound  is  now  to  be  lightly  covered  with  foft  lint, 
with  a  pledgit  of  any  emollient  ointment  over  the  whole  ; 
and  a  comprefs  of  linen  being  applied  over  the  draftings,  all 
the  bandage  in  any  degree  requiiite  is  two  or  three  turns 
of  a  roller*  above  and  as  many  below  the  centre  of  the 
Wound,  making  it  prefs  with  no  more  tightnefs  than  is  ab- 
folutcly  neceflary  for  retaining  the  application  we  have  juft 
now  mentioned. 

The  patient  being  now  put  into  bed,  the  member  fhould 
be  laid  in  a  relaxed  pofture  upon  a  pillow,  and  ought  to  be 
fo  placed  as  to  create  the  leaft  poftible  uneafinefs  from  the 
pofture  in  which  it  is  laid. 

As  the  operation  for  the  aneurifm  is  always  tedious,  and 
produces  much  pain  and  irritation,  a  full  dofe  of  laudanum 
fhould  be  given  immediately  on  the  patient  being  got  into 
bed.  In  order  to  diininifh  fenfibility  during  fome  of  the 
more  capital  operations,  different  trials  have  been  made  of 
opiates  given  an  hour  or  fo  before  the  operation.  On 
fome  occafions  this  proved  evidently  very  ufeful ;  but  in 
others  it  feemed  to  have  the  contrary  effect ;  particularly  in 
weak  nervous  conflitutions,  in  which  with  any  dofes,  how¬ 
ever  fmall,  they  appeared  to  be  rendered  more  irritable  and 
more  fufceptible  of  pain,  than  if  no  opiate  had  been  given. 
Immediately  after  this  operation,  however,  an  opiate  ought 
to  be  exhibited,  to  be  repeated  occalionally  according  to  the 
degrees  of  pain  and  reflleffnefs. 

In  fome  few  cafes  of  aneurifm,  it  has  happened*  that  the 
pulfe  in  the  under  part  of  the  member  has  been  difeovered 
immediately  after  the  operation.  This,  however,  is  a  very 
rare  occurrence  :  Tor  as  this  diforder  is  feldom  met  with  in 
any  other  part  than  at  the  joint  of  the  elbow  as  a  conse¬ 
quence  of  blood-letting,  and  as  it  rarely  happens  that  the 
brachial  artery  divides  till  it  paftes  an  inch  or  two  below 
that  place,  the  trunk  of  this  artery  is  therefore  moil  fre¬ 
quently  wounded  ;  and  when,  accordingly,  the  ligature,  in 
this  operation,  is  made  to  obliterate  the  p adage  of  almoft 
the  whole  blood  which  went  to  the  under  part  of  the  arm, 
there  cannot  be  the  leaft  reafon  to  expedl  any  pulfation  at 
the  wrift,  till  in  a  gradual  manner  the  anaftomofing  branches 
of  the  artery  have  become  fo  much  enlarged  as  to  tranfmit 
fuch  a  quantity  oc  blood  to  the  inferior  part  of  the  member 
as  is  fuljicient  for  adding  as  a  ftimulus  to  the  larger  branches 
of  the  artery. 

Immediately  after  the  operation,  the  patient  complains  of 
an  nnufual  numbnefs  or  want  of  feeling  in  the  whole  mem¬ 
ber  ;  and  as  it  generally,  for  a  few  hours,  becomes  cold,  it 
is  therefore  right  to  keep  it  properly  covered  with  warm 
foft  flannel ;  and  in  order  to  ferve  as  a  gentle  ftimulus  to  the 
parts  below,  moderate  fri&ions  appear  to  be  of  ufe.  In  the 
fpace  of  ten  or  twelve  hours  from  the  operation,  although 
the  numbnefs  ftill  continues,  the  heat  of  the  parts  generally 
begins  to  return  ;  and  it  frequently  happens,  in  the  cOurfe 
o  a  few  hours  more,  that  all  the  inferior  part  of  the  mem¬ 
ber  becomes  even  preternaturally  warm. 

Immediately  after  this  operation,  the  want  of  feeling  in 
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the  parts  is  often  very  great ;  and  in  proportion  as  the  cir¬ 
culation  in  the  under  part  of  the  member  becomes  more  con- 
fiderable,  the  degree  of  feeling  alfo  augments.  If  we  could 
fuppofe  the  nerves  of  the  parts  below  to  be  always  included 
in  the  ligature  with  the  artery,  that  numbnefs  which  fuc- 
ceeds  immediately  to  the  operation  might  be  eafily  ac¬ 
counted  for ;  but  it  has  been  alfo  known  to  happen  when 
nothing  but  the  artery  was  fecured  by  the  ligature. 

In  the  mean  time,  the  patient  being  properly  attended 
to  as  to  regimen,  by  giving  him  cordials  and  nouriihing 
diet  when  low  and  reduced,  and  confining  him  to  a  low 
diet  if  his  conftitution  is  plethoric,  the  limb  being  ftill  kept 
in  an  eafy  relaxed  pofture,  towards  the  end  of  the  fourth  or 
fifth  day,  fometiraes  much  fooner,  a  very  weak  feeble  pulfe 
is  difeovered  in  the  under  part  of  the  member,  which  beco¬ 
ming  ftronger  in  a  gradual  manner,  the  patient  in  the  fame 
proportion  recovers  the  ufe  and  feeling  of  the  parts. 

So  foon  as  there  is  an  appearance  of  matter  having  form¬ 
ed  freely  about  the  fore,  which  will  feldom  happen  before 
the  fifth  or  fixth  day,  an  emollient  poultice  fhould  be  ap¬ 
plied  over  it  for  a  few  hours,  in  order  to  foften  the  draftings, 
which  may  be  then  removed.  At  this  time  the  ligatures 
might  be  taken  away  ;  but  as  their  continuance  for  a  day 
or  two  longer  can  do  no  harm,  it  is  better  to  allow  them 
to  remain  till  the  iecond  or  third  drafting,  when  they  either 
drop  off  themfelves,  or  may  be  taken  away  with  perfect 
fafety.  The  draftings,  which  fhould  always  be  of  the  foft* 
eft  materials,  being  renewed  every  fecond  or  third  day  ac¬ 
cording  to  the  quantity  of  matter  produced,  the  fore  is  in 
general  found  to  heal  very  eafily  ;  and  although  the  patient 
may  for  a  confiderable  time  complain  of  great  numbnefs  and 
want  of  ftrength  in  the  whole  courfe  of  the  difeafed  limb, 
yet  in  moft  inftances  a  very  free  ufe  of  it  is  at  laft  obtain¬ 
ed. 

Very  often  after  the  artery  feems  to  be  fecured  it  gives  Hemorrha> 
way,  and  fatal  hemorrhagies  enfue  ;  nor  is  the  patient  freebies  often  ■ 
from  this  danger  for  a  great  length  of  time.  In  one  of  Mrfuccce(?  ^ 
Hunter’s  operations  the  artery  gave  way  on  the  26th  day.  °Feratl0U# 
It  is  to  this  difficulty  of  procuring  adhelion  between  the 
Tides  of  the  artery  that  a  great  part  of  the  danger  of  this 
operation  is  to  be  afcribed. 
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When  the  brain  is  comprefted,  a  fet  of  fymptoms  enfue  Symptom*  ■ 
extremely  dangerous,  though  fometimes  they  do  not  make 'ft  tompref- 
their  appearance  till  after  a  confiderable  interval.  But  at^lon.  ott^e 
whatever  time  they  appear,  they  are  uniformly  of  the  fame^ 
kind,  and  are  in  general  as  follow  :  drowfinefs,  giddinefs, 
and  ftupefadtion,  diinnefs  of  fight,  dilatation  of  the  pupil  ; 
and,  where  the  injury  done  to  the  head  is  great,  there  is 
commonly  a  difeharge  of  blood  from  the  eyes,  nofe,  and 
ears.  Sometimes  the  fra&ured  bone  can  be  difeovered 
through  the  integuments,  at  others  it  cannot.  There  is  an 
irregular  and  opprefted  pulfe,  and  fnoring  or  apopleddic  fter- 
tor  in  breathing.  There  is  likewife  naufea  and  vomiting, 
with  an  involuntary  difeharge  of  feces  and  urine.  Among 
the  mufcles  of  the  extremities  and  other  parts,  there  is  lofe 
of  voluntary  motion,  convullive  tremors  in  fome  parts  of  the 
body,  and  palfy  in  others,  efpecially  in  that  fide  of  the  bo¬ 
dy  which  is  oppofite  to  the  injured  part  of  the  head. 

Someof  the  milder  of  thefe  fymptoms,  as  vertigo,  ftupefac- 
tion,  and  a  temporary  lofs  of  fenfibility,  are  frequently  indu¬ 
ced  by  flight  blows  upon  the  head,  but  cornmonlytfoon  difap- 
pear,  either  by  reft  alone,  or  by  the  means  to  be  afterwards 
pointed  out.  But  when  any  other  fymptoms  enfue,  fuch  as  di¬ 
latation  of  the  pupils,  and  efpeciallv  when  much  blood  is 
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fonahly  concluded  that  compreffion  of  the  bram  is  induced. 

The  cavity  of  the  cranium,  in  the  healthy  and  natural 
.ftate,  is  everywhere  completely  filled  by  the  brain  ;  whatever 
.therefore  dimmifhea  that  cavity,  will  produce  a  compreilion 

,of  the  brain.  ,  1  r  * 

The  caufes  producing  fuch  a  diminution  may  be  ot  vari¬ 
ous  kinds, -as  fra&ure  and  depreflion  of  the  bones  of  the  cra¬ 
nium  ;  the  forcible  introdu&ion  of  any  extraneous  body  into 
the  gravity  of  the  cranium ;  effufion  ofiblood,  fernm,  pus,  or 
?ny  other  matter  ;  the  thicknefs  of  the  bones  of  the  cranium 
in  certain  difeafes,  as  in  lues  venerea,  rickets,  or  fplna  ventoia; 
or  water  coile&ed  in  hydroceohalous  cafes.  The  hr  It  let  ot 
tcaufes  (hall  be  confidered  in  their  order.  The  four  latt 
.mentioned  belong  to  the  province  of  the  phyfician,  and  have 
been  conlidered  in  a  former  part  of  this  Work. 

:Sect.  I.  Of  FraSure  and  Deprefion  of  the  Cranium  produ¬ 
cing  Compreffion  of  the  Brain. 

Fractures  of  the  cranium  have  been  differently  diftin- 
iguiftied  by  different  authors  ;  but  it  feems  frifficient  to  di¬ 
vide  them  into  thofe  attended  with  deprelkon,  and  tliofe 
which  are  not  fo. 

In  fra&ure  and  deprefdon  of  the  cranium,  the  treatment 
ought  to  "be, — to  difeover  the  fituation  and  extent  of  the 
.fra&ure  ;vto  obviate  the  efFe&s  of  the  injury  done  to  the 
•brain,  by  railing  or  removing  all  the  depreffed  parts  of  the 
bone  ; — to  endeavour  to  complete  the  cure  by  proper  drel* 
.  »  lings,  and  attention  to  the  after  treatment. 

•Method  of  When  the  teguments  correfponding  to  the  injury  done  to 
Sifcovenng  the  bone  are  cut  or  lacerated,  and,  as  Is  fometimes  the  cafe, 
the  fitua*  -entirely  removed,  the  (late  of  the  Tra&ure  is  immediately  1 


'Cli  LI  I  Cl  y  ltiuuvtu,  uiw  x/.  -  - 

:tionoi  frac-covcred  when  the  integuments  of  the  lkull  remain  en 

^  the  . _  1  .1  „  nf  fra&ure  be  Dre- 


^rarnilthetire,  even  thou-h  the  general  fymptoms  of  fra&ure.be  pre 
fent,  there  is  fometimes  much  difficulty  in  afcertaming  it. 
When,  however,  any  external  injury  appears,  particularly 
a  tumor  from  a  recent  contufion,  attended  by  the  fymptoms 
already  deferibed,  there  can  be  no  doubt  of  the  exiftence  ot 
a  fracture.  But  it  fometimes  happens  that  compreffion  ex- 
ifts  without  the  fmalleft  appearance  of  tumor.  In  fuch  cafes, 
the  whole  head  ought  to  be  ffiaved,  when  an  inflammatory 
fpot  may  frequently  be  obferved.  Sometimes  the  place  of 
the  fra&ure  has  been  difeovered  by  the  patient  applying  the 
hand  frequently  on  or  near  fome  particular  part  of  the  head. 

When  the  fymptoms  of  a  compreffed  brain  are  evidently 
’jnarked,  no  time  ought  to  be  loft  in  fetting  about  an  exa¬ 
mination  of  the  ftate  of  the  cranium,  wherever  appearances 
point  out,  or  even  lead  us  to  conje&ure,  in  what  part  a  frac¬ 
ture  may  be  fituated.  For  this  purpofe  an  incilion  is  to  be 
made  upon  the  fpot  through  the  integuments  to  the  fnrface 
*>f  the  bone,  which  muft  be  fufficiently  expofed  to  admit  of 

m  free  examination.  . 

Some  authors  have  recommended  a  crucial  incifion ;  others 
one  in  form  of  the  letter  T  ;  while  many  advife  a  confider- 
able  part  of  the  integuments  to  be  entirely  removed. .  But 
.as  it  is  more  agreeable  to  the  pre  fent  mode  ot  pra&ice  to 
fave  as  much  of  the  Hein  as  pofiible,  a  limple  incifion  is  ge¬ 
nerally  preferred,  unlefs  the  fra&ure  run  in  different  direc¬ 
tions,  and  then  the  incilion  muft  vary  accordingly.  It  will 
-frequently  happen,  that  a  eonliderable  part  of  the  integu¬ 
ments  muft  be  feparated  from  the  flcull,  in  order  to  obtain  a 
<iiftin&  view  of  the  full  extent  of  the  fra&ure;  but  no  part 
of  the  integuments  is  to  be  entirely  removed.  J  ^ 

When  blood-veffels  of  any  confiderable  fize  are  divided, 
either  before  or  in  time  of  the  examination,  they  ought  to 
•be  allowed  to  blood  freely,  as  in  no  cafe  whatever  is  the  lofs 
blood  attended  with  move  advantage  than  the  prefent. 


„  „  ...  Chap  XII, 

"When,  however,  it  appears  that  the  patient  has  loft  a  fuffh  Fra$urg 
cient  quantity,  the  veffels  ought  to  be  fecured. 

After  the  integuments  have,  been  divided,  if  the  fkullbe  Crai).^« 
found  to  be  fra&ured  and  depreffed,  the  nature  of  the  cafe  is  &c  - 
rendered  evident;  but  even  where  there  is  no  external  appear-  ^ 
ance  of  fra&ure,  tumor,  difcoloration,  or  other  injury,  it  the 
patient  continue  to  labour  under  fymptoms  of  a  compieffed 
brain,  if  the  pericranium  has  been  ieparated  from  the  bone, 
and  efpecially  if  the  bone  has  loft  its  natural  appearance, 
and  has  acquired  a  pale  white  or  dufky  yellow  hue,  the 
trepan  ought  to  be  applied  without  limitation  at  the  place 
where  thefe  appearances  mark  the  principal  feat  of  the  in- 
j 

Again,  although  no  mark  either  of  fra&ure  or  of  any 
difeafes  underneath  Ihould  appear  on  the  outer  table  of  the 
bone,  yet  there  is  a  poffibility  that  the  inner  table  may  be 
fra&ured  and  depreffed.  This  indeed  is  not.a  common  oc- 
currence,  but  it  happens  probably  more  frequently  than  fur- 
aeons  have  been  aware  of;  and  where  it  does  happen,  the  in- 
jury  done  to  the  brain  is  as  great,  and  attended  with  as  much 
danger,  as  where  the  whole  thicknefs  of  the  bone  is-beat  in. 

The  application  of  the  trepan  is  therefore  neceffary. 

But  if,  after  the  application  of  the  tiepan,  it  happens 
that  no  mark  of  injury  appears  either  in  the  outer  or  in- 
ner  table  in  that  part,  or  in  the  dura  mater  below  it,  and 
that  the  fymptoms  of  a  compreffed  brain  ftill  continue,  a 
fra&ure  in  fome  other  part  is  to  be  fufpe&ed  ;  or  that  kind 
of  fra&ure  termed  by  praftitioners  counter  fijfure,  where  the 
Iltull  is  fra&ured  and  fometimes  depreffed  on  the  oppofite 
fide  to,  or  at  a  diftance  from,  the  part  where  the  injury  was 
received.  This  is  fortunately  not  a  very  frequent  occur- 
rence,  and  has  even  been  doubted  by  fome  ;  but  different  in- 
ftances  of  it  have,  beyond  all  queftion,  been  found.  11 
therefore  the  operation  of  the  trepan  has  been  perfoimed, 
and  no  fra&ure  is’ difeovered,  no  extravafation  appears 
on  the  furface  of  the  brain  ;  and  if  blood- letting  and  other 
means  ufually  employed  do  not  remove  the  fymptoms 
of  compreffion,  the  operator  is  to  fearch  for  a  fra&ure  on 
fome  other  part.  The  whole  head  Ihould  again  be  exami¬ 
ned  with  much  accuracy  ;  and,  by  preffing  deliberately  but 
firmly  over  every  part  of  it,  it  the  tmalleft  degree  ot  U-nfi- 
bility  -remains,  the  patient  will  Ihow  figns  of  pam,  either  by 
moans  or  by  raffing  his  hands,  when  preffurc  is  made  over 
the  fra&ured  part.  In  this  way  fra&ures  have  been  fre¬ 
quently  dete&ed,  which  might  othertvife  have  been  con- 
cealed. 

Having  now  confidered  every  thing  preparatory  to  the  Me<Mt 
operation  of  th£  trepan,  we  (hall  next  point  out  the  «can.«»*l 
belt  adapted  for  the  removal  or  elevation  of  a  depreiled  por-ting() 
tion  of  the  bone.  .  ,  ,  ,  ted porttj 

The  firit  thing  to  be  done  is,  after  (having  the  head,  to  „f  their, 
make  an  incifion  as  deep  as  the  bone,  and  dire&ly  upon  thenium. 

courfe  of  the  fra&ure.  , 

The  patient  ought  to  be  laid  on  a  table,  with  a  mattrels 
under  him,  while  his  head  is  placed  upon  a  pillow,  and  fe¬ 
cured  by  an  affiffant.  When  the  extent  of  the  fra&ure 
has  been  determined,  and  the  bleeding  from  the  incilion 
flopped,  the  depreffed  bone  is  now  to  be  elevated ;  but  pre- 
vious  to  this  it  is  neceffary  to  fearch  for  detached  pieces. 
Should  any  be  found,  they  ought  to  be  removed  by  a  pairot 
forceps  adapted  to  this  purpofe.  By  the  lame  inftrument 
any  fplinters  of  bone  which  may  have  been  beaten  in  may 
be  removed  ;  but  when  a  part  of  the  bone  is  beaten  in  be- 
yond  the  level  of  the  reft  of  the  cranium,  as  much  ot  the  pe¬ 
ricranium  is  then  to  be  removed  by  a  rafpatory,  1  late 
CCCCLXXXVIIk  fig*  2i.  as  will  allow  the  trephine,  i  late 
CCCCLXXXVIII.fig.  22.  to  be  applied;  or,  if  the  operator 
incline,  for  the  fake  of  (lifpatch,  he  may  ufe  the  trj.au. 
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Plate’CCCCLXXXVIIT.  fig,  23.  and  24.;  or  the  operation 
f  may  be  begun  and  finifhed  with  the  trephine,  while  the  trepan 
le  may  perform  the  middle  and  principal  part  of  the  work. 
This  part  «f  the  work  is  begun  by  making  a  hole  with  the 
perforator  (fig.  24.),  which  is  ferewedon  to  the  lower  end 
o‘  fig.  23.  deep  enough  to  fix  the  central  pin  of  the  tre¬ 
phine,  in  order  to  prevent  the  faw  from  flipping  out  of 
its  central  courfe,  till  it  has  formed  a  groove  fufffciently 
deep  to  be  worked  fteadily  in  5  and  then  the  pin  is  to 
be  removed.  If  the  bone  be  thick,  the  teeth  of  the  faw 
mnft  be  cleaned  now  and  then  by  the  brufh  (fig.  25.) 
during  the  perforation,  and  dipped  in  oil  as  often  as  it  is 
cleaned,  which  will  confiderably  facilitate  the  motion,  and 
render  it  more  expeditious  ;  making  it  at  the  fame  time 
much  lefs  difagreeable  to  the  patient,  if  he  poffefs  his  fenfes. 
That  no  time  may  be  loft,  the  operator  ought  to  be  provi¬ 
ded  with ‘two  inftrfiments  of  the  fame  lize,  or  at  leaft  to  have 
two  heads  which  can  be  readily  fitted  to  the  fame  handle. 

After  having  made  fome  progrefs  in  the  operation,  the 
groove  ought  to  be  frequently  examined  with  a  pick-tooth, 
or  ft, me  fucli  inftrument,  in  order  to  difeover  its  depth  ;  and 
if  one  fide  happen  to  be  deeper  than  the  other,  the  operator 
ought  to  prefs  more  on  that  fide  which  is  fhalloweft.  Pre¬ 
cautions  are  more  particularly  neceflary  when  the  operation 
is  performed  upon  a  part  of  the  ik ull  which  is  of  an  unequal 
thicknefs,  efpecially  after  the  inftrument  has  paffed  the  di¬ 
ploe,  And  though  it  be  faid  by  writers  in  general  that  the 
inftrument  may  be  worked  boldly  till  it  comes  at  the  diploe 
(which  is  generally  known  by  the  appearance  of  blood), 
yet  the  operator  fhould  be  upon  his  guard  in  this  point,  ex¬ 
amining  from  time  to  time  if  the  piece  be  loofe,  left  thro’ 
inadvertence  the  dura  mater  be  wounded  ;  for  in  fome  parts 
of  the  Ikull  there  is  naturally  very  little  diploe,  and  in  old 
fubje&s  fearedy  any.  It  ought  likewife  to  be  remembered, 
that  the  (hulls  of  children  are  very  thin.  When  the  piece 
begins  to  vacillate,  it  ought  to  be  fnapped  off  with  the  for¬ 
ceps  (fig.  26.),  or  levator  (fig.  26.  a);  for  the  fawing 
ought  by  no  means  to  be  continued  till  the  bone  be  cut  quite 
through,  otherwife  the  inftiument  may  plunge  in  upon  the 
brain,  or  at  leaft  injure  the  dura  mater.  If  the  inner  edge 
of  tl*e  perforation  be  left  ragged,  it  is  to  be  fmoothed 
with  the  lenticular  (fig.  28.  £),  to  prevent  it  from  irritating 
the  dura  mater.  Particular  care  is  to  be  taken  in  ufing 
the  inftrument,  left  it  fhould  prefs  too  much  upon  the 
brain. 


E  R  Y. 
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i  he  next  ftep  is  to  raife  the  depreffed  part  of  the  bone 
with  the  levator,  or  to  extract  the  fragments  of  the  bone, 
grumous  blood,  or  any  extraneous  body.  After  this,  if 
there  appear  reafon  to  apprehend  that  blood,  lymph,  or  mat¬ 
ter,  is  contained  under  the  dura  mater,  it  ought  to  be  cau- 
tioufly  opened  with  a  lancet,  endeavouring  to  avoid  the 
blood  vefkls  running  upon  it,  or  lying  immediately  un¬ 
der  it. 

When  the  trepan  is  to  be  ufed  on  account  of  a  ftffure  in 
which  the  bone  will  not  yield,  the  inftrument  fhould  be  ap¬ 
plied  fo  as  to  include  part  of  it,  if  not  dire&ly  over  it,  as  it 
*s  moft  probable  that  the  extravafated  fluid  will  be  found 
dire&ly  under  it.  And  when  the  iiffure  is  of  great  extent, 
it  may  be  proper  to  make  a  perforation  at  each  end,  if  the 
whole  can  be  conveniently  brought  into  view  ;  and  in  fome 
cales  fevernl  perforations  may  become  neceflary. 

hen  it  is  propofed  to  make  feveral  perforations  to  re¬ 
move  depreffed  fragments  of  the  bone  which  are  firmly  fix- 
e  *  and  having  the  internal  furface  larger  than  the  external, 
or  to  raile  them  fufticiently,  it  is  neceflary  to  apply  the  tre¬ 
pan  as  near^the  fractured  parts  as  pofiible  ;  making' the  per¬ 
orations  join  each  other,  to  prevent  the  trouble  of  cutting 
the  intermediate  fpaces. 

Von.  XVIII.  Part  L 
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4  ,  and  it  Is  not  Fra&ure 

thought  advifable  to  ufe  the  trepan,  a  perforation  ought 
be  made  on  each  fide  of  the  future,  efpecially  in  young  fub-  Cranium 
je&s,  in  whom  the  dura  mater  adheres  more  ftrongly  than 
in  adults  ;  becaule  there  cannot  be  a  free  communication  1 
between  the  one  fide  and  the  other,  on  account  of  the  at¬ 
tachment  of  that  membrane  to  the  future. 

After  the  elevation  of  the  depreffed  pieces,  or  the  remo- Treatment 
val  of  thofe  which  are  quite  loofe,  the  extraction  of  extra-  of  the  pa- 
ncous  bodies,  and  the  evacuation  of  extravafated  fluids,  &c.  a*ter 
the  fore  is  to  be  dreffed  in  the  lighted;  and  eafieft  manner ; 
all  that  is  neceflary  being  to  apply  a  pledget  of  fine  feraped 
lint,  covered  with  Ample  ointment,  to  that  part  of  the  dura 
mater  which  is  laid  bare  by  the  trepan,  or  otherwife  ;  after 
which  the  edges  of  the  fcalp  are  to  be  brought  together  or 
nearly  fo,  and  another  pledget  laid  along  the  whole  courfe  of 
the  wound  ;  a  piece  of  fine  foft  linen  is  to  be  laid  over  all, 
and  the  dreflings  may  be  retained  in  their  place  by  a  com¬ 
mon  night- cap  applied  clofe  to  the  head,  and  properly 
fixed. 

The  patient  is  to  be  placed  in  as  eafy  a  pofition  in  bed 
as  pofiible,  with  his  head  and  fhoulders  elevated  a  little  more 
than  ordinary.  If  the  operation  be  attended  with  fuc- 
cefs,  the  patient  will  foon  begin  to  fhow  favourable  fymp- 
toms ;  he  will  foon  fhow  figns  of  increafing  fenfibility,  and 
the  original  bad  fymptoms  will  gradually  difappear.  After  this 
he  ought  to  be  kept  as  quiet  as  pofiible  ;  proper  laxatives 
are  to  be  adminiftered,  and  fuch  as  may  be  leaft  of  a  nau- 
feating  nature.  His  food  ought  to  be  Ample  and  eafy  of 
digeftion,  and  his  drink  of  the  moft  diluent  kind,  ff  he 
complain  of  the  wound  being  uneafy,  an  emollient  poultice 
fhould  be  immediately  applied,  and  renewed  three  or  four 
times  in  the  twenty -four  hours.  By  thefe  means  there  will 
commonly  be  a  free  fuppuration  from  the  whole  furface  of 
the  fore. 

Every  time  the  wound  is  dreffed,  the  purulent  matter 
ought  to  be  wiped  off  from  it  with  a  fine  warm  fponge  $ 
and  if  any  degree  of  floughinefs  take  place  on  the  dura  ma¬ 
ter  or  parts  adjacent,  it  will  then  be  completely  feparated. 
Granulations  will  begin  to  form,  which  will  continue  to  in- 
creafe  till  the  whole  arife  to  a  level  with  the  furface  of  the 
cranium.  The  edges  of  the  fore  are  now  to  be  dreffed  with 
cerate  ftraps,  and  the  reft  of  it  covered  with  fine  foft  lint, 
kept  gently  prefled  on  by  the  night-cap  properly  tied. 

In  this  way  the  cure  will  go  on  favourably  ;  luxuriance  of 
granulations  will  commonly  be  prevented  ;  the  parts  will  ci¬ 
catrize  kindly;  and  as  all  the  fkin  has  been  preferved  in 
making  the  firfi  incifion,  the  cicatrix  will  be  but  little  ob* 
ferved. 

But  things  do  not  always  proceed  in  this  favourable  ^man¬ 
ner.  Sometimes  in  a  few  hours  after  the  operation  the 
patient  is  feized  with  a  kind  of  reftleffnefs,  tofiing  his  arms, 
and  endeavouring  to  move  himfelf  in  bed,  while  the  fymp¬ 
toms  of  a  ccmpreffed  brain  remain  nearly  the  fame  as  for¬ 
merly.  In  this  cafe,  efpecially  if  the  pulfe  be  quick  and 
ftrong,  the  patient  ought  to  be  bled  freely,  as  there  will  be 
reafon  to  fufoe&  fome  tendency  to  inflammation  in  the 
brain.  Sometimes,  though  the  trepan  has  been  properly  ap¬ 
plied,  the  fymptoms  are  not  relieved,  on  account  of  extrava¬ 
fated  fluids  collected  internally  under  the  dura  mater,  or  be¬ 
tween  the  pia  mater  „and  brain,  or  in  the  cavity  of  the  ven¬ 
tricles.  The  danger  in  thefe  cafes  will  be  in  proportion  to 
the  depth  of  the  colle&ion.  Particular  attention  therefore 
ought  always  to  be  paid  to  the  ftate  of  the  dura  mater  af¬ 
ter  the  perforation  has  been  made.  If  blood  be  colle&ed 
below  the  dura  mater,  this  membrane  will  be  found  tenfe, 
dark  coloured,  elaftic,  and  even  livid  ;  in  which  cafe,  an 
opening  becomes  abfolutely  neceflary  to  difeharge  the  extra- 
11  vafated 
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vafated  fluid.  Gentle  (cratches  are  to  be  made  with  a  feal- 
pel,  till  a  probe  (fig.  27  ),  or  diredory  (fig.  28.) ,  can  be 
introduced  ;  upon  which  the  membrane  is  to  be  fuflicieutly 
divided  in  a  longitudinal,  and  fometimes  eveu  in  a  crucial 
direftion,  till  an  outlet  to  the  fluid  be  given.. 

After  the  dura  mater  has  been  cut  in  tins  manner,  there 
is  fome  danger  of  the  brain  protruding  at  the  opening  5  but 
the  danger  from  this  is  not  equal  to  the  bad  effects  anting 
from  effufed  fluids  comprefling  the  brain. 

A  troublcfome  and  an  alarming  appearance  now  and  then 
follows  the  operation  of  the  trepan  ;  namely,  the  excreleen- 
ces  called  fungi,  formerly  fuppofed  to  grow  immediately 
from  the  furface  of  the  brain,  but  which,  111  general,  origi¬ 
nate  from  the  furface  of  the  .  dura  mater  or  cut  edge  ot  the 

bone  granulating  too  luxuriantly. 

It  often  happens  that  they  poflefs  little  fenfibihty  ;  and 
'then  the  belt  method  to  prevent  their  riling  to  any  great 
height  is  to  touch  them  frequently  with  lunar  caul. ic  :  but 
fome  cafes  occur  where  their  fenfibility  is  fo  great  that 
thev  cannot  be  touched,  unlefs  they  hang  by  a  rinall  neck  ; 
and  then  a  ligature  may  be  put  round  them,  and  tightened 
from  time  to  time  till  they  drop  off,  which  will  commonly 
be  in  the  courfe  of  a  few  days.  It  feldom  happens,  how¬ 
ever,  that  there  is  any  occafion  for  applying  fuch  means  or 
the  removal  of  thefe  tumors,  for  they  generally  tail  oil  as 
the  perforations  of  the  bone  fill  up.  , 

-It  they  do  not,  as  the  connection  between  them  and  the 
brain  will  be  then  iff  a  great  meafure  intercepted,  they  may 
be  with  moie  fafety  removed,  either  by  excihon,  by  cauluc, 

or  by  ligature.  „  .  . 

The  cure  being  thus  far  completed,  only  a  fmall  cicatrix 
will  remain,  and  in  general  the  pans  will  be  nearly  as  firm 
as  at  firft  :  but  when  much  of  the  integuments  have  been 
feparated  or  deftroyed,  as  they  are  never  regenerated,  the 
bone  will  be  left  covered  only  by  a  thin  cuticle,  with  tome 
{mall  quantity  of  cellular  fubftance.  When  this  is  the  cafe, 
the  perfon  ought  to  wear  a  piece  of  lead  or  tin,  propeily 
fitted  and  lined  with  flannel,  to  proteft  it  from  the  cold  and 

other  external  injuries.  . 

This  is  the  method  now  commonly  pra&i.ed  in  cafes  ot 
compreffion  ;  but  it  frequently  happens,  that  inttead  of  com- 
prefiion,  luch  a  degree  of  concuflion  takes  place  that  no 
a  IS  (lance  from  the  trepan  can  be  attended  with  any  a'  van¬ 
tage  ;  for  the  effects  of  concuflion  are  totally  different  from 
thofe  of  compreffion,  and  therefore  to  be  removed  111  a  dif- 
ferent  manner. 

Sect.  II.  Of  Concujfton  of  the  Brain. 

By  concuflion  of  the  brain  is  meant  fuch  an  injury,  from 
sxternal  violence,  as  either  obllrudts  or  deitroys  its  func¬ 
tions,  without  leaving  behind  it  fuch  marks  as  to  allow  its 
nature  to  be  afeertained  by  diffeftion. 

Molt  of  the  fymptoms  attending  compreffion  of  the  brain 
occur  alfo  in  concuffion  ;  but  in  a  compreiTed  ftate  of  the 
brain  they  are  more  permanent.  There  is  no  diicharge  of 
blood  from  the  eyes,  nofe,  or  ears,  which  frequently  hap¬ 
pens  in  compreffion  ;  and  inftead  of  that  apoplectic  ftertor 
in  breath  mo  which  accompanies  compreffion,  the  patient 
feems  to  be° in  a  found  and  natural  fleep.  The  pulfe  is  ir- 
regular  and  flow  in  compreffion,  and  grows  ftronger  and 
fuller  by  blood-letting;  but  in  concuflion  it  is  weaker,  be¬ 
ing  foft  and  equal,  and  finks  by  blood- letting.  There  are 
belides  convulfions  in  compreffions,  which  are  not  obferved 
in  a  ftate  of  concuflion.  The  fymptoms  ariftng  from  con- 
cuflion  come  on  immediately  after  the  injury  is  received. 
In  the  violent  degrees  of  thefe  the  patient  remains  quite 
infenfible  ;  the  pupils  are  much  dilated,  and  do  not  contract 
though  the  eyes  be  expofed  to  the  ftrongeft  light. 

In  more  violent  fymptoms,  efpecially  when  the  patient 
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is  rendered  infenfible,  it  is  extremely  difficult  to  diftinguilh  C-jiiu 
between  concuflion  and  dcpreffion  ;  for  fymptoms  which 
have  been  fuppoled  to  ariie  entirely  from  concuflion  have, 
after  death,  been  found  to  be  owing  to  extravalation  or  un- 
difeovered  fraftuie  ;  and  extravafation  has  been  blamed, 
when,  on  diffedtion,  not  the  leaft  morbid  appearance  could  be 

difeovered.  ,  ,  ,  igt 

In  concuflion  the  pulfe  will  frequently  fink  and  become 
feeble,  even  after  the  difcliarge  of  eight  or  ten  ounces  of  1 
blood:  In  doubtful  cafes,  therefore,  blood-letting  fhould  be 
pradifed  with  great  caution.  If  the  pulfe  become,  fuller 
and  ftronger  after  difeharging  a  moderate  quantity,  ft  the 
blood  appear  fizy,  and  especially  it  the  patient  become 
more  feniible,  it  may  be  concluded  that  the  fymptoms 
depend  upon  extravafation,  deprefiion  of  the  fkull,  or  fome 
degree  of  inflammation  ;  and  as  long  as  advantage  leerm 
to  be  derived  from  blood- letting,  we  may  repeat  it  :  but 
if,  upon  drawing  a  few  ounces  of  blood,  the  pulfe  becomes 
feeble,  and  efpecially  if  along  with  this  the  patient  become 
more  weakly,  we  fhould  immediately  deiift  from  any  farther 
evacuation  of  blood;  and  in  place  of  it  we  ought  to  give 
fuch  remedies  as  may  fupport  and  ftrengthen  the  patient ; 
cordials  ought  to  be  given  internally, and  ftimulants  applied 
externally.  Warm  wine  fhould  be  given  in  proportion  to 
the  degree  of  debility  induced ;  the  patient,  who  is  apt,  in 
this  cafe,  to  become  cold,  fhould  be  kept  warm  by  proper 
coverings  ;  a  blifter  ought  to  be  put  to  all  that  part  ot  the 
head  in  whieh  the  flan  has  not  been  injured  ;  finapis  fhould 
be  applied  to  the  feet  ;  gentle  laxatives  are  ufe till,  and 
fhould  be  regularly  given/  fo  as  to  keep  the  body  open. 

If  the  patient  cannot  fwallow  wine  in  fufficient  quan¬ 
tity,  volatile  alkali,  ardent  fpirits,  and  other  cordials  of 
a  Simulating  kind,  fhould  be  given.  In  concuflions  of.  the 
brain,  Mr  Bromefield  has  recommended  the  ufe  of  opiates, 
and  feveral  other  praditioners  agree  with  him ;  though  iome 
confider  it  as  hurttul  in  the  early  ftages  of  the  difordei,  and 
are  of  opinion  that  even  wine  and  other  cordials  ought  to 
be  given  with  fome  degree  of  caution.  Iffues,  or  the  ri^- 
quent  repetition  of  blillers  to  the  different  parts  of  the  head 
and  neck,  by  which  an  almoft  couftant  ftimulus  is  prefer- 
veil,  are  much  recommended.  .  When  patients  ase  re> 
covering  from  accidents  of  this  kind,  a  liberal  ute  of  bark, 
ft  eel,  and  mineral  waters,  &c.  have  l'ometimcs  been  of  icr- 
vice.  When  the  ftomach  is  loaded,  gentle  vomits  become 
receffary ;  and  white  vitriol  is  reckoned  the  belt  in  fuch 
cafes.  When  much  languor,  inactivity,  and  lofs  of  me¬ 
mory  continue,  eledricity  long  applied  has  been  attended 
with  advantage.  This  remedy,  however,  wovftd  be  hurt¬ 
ful  where  any  fymptoms  of  compreffion  or  inflammation  of 
the  brain  are  prefent. 

Sect.  HI.  Of  Inflammation  of  the  Membranes  of  the  Brain>  or 
of  the  Brain  itj  elf  from  external  Violence. 

Inflammation  of  the  brain  and  of  its  membranes  is  at-s^ 
tended  with  fymptoms  which  occur  in  inflammations  af-ofij 
feding  other  parts  of  the  body,. and  from  fimilar  cauies,  andmij 
likewife  with  fymptoms  peculiar  to  the  brain  itfelf.  This^ 
diforder  differs  effentially  from  concuflion  in  its  not  appear- mc 
ing  immediately  ;  feldom  till  feveral  days  after  the  accident, 
and  fometimes  not  till  two,  three,  or  more  weeks,  or  even  as 
many  months,  have  elapfed  ;  when  the  patient  begins  to 
feel  an  univerfal  uneafinefs  over  his  head,  attended  with  lift- 
leffnefs,  fome  degree  of  pain  in  the  part  upon  which  the 
injury  was  inflided,  though  of  this  there  was  perhaps  no 
previous  fenfation.  Thefe  fymptons  gradually  increafe; 
the  patient  appears  dull  and  ftupid  ;  there  is  now  a  filia¬ 
tion  of  fulnefs,  as  if  the  brain  were  girt  or  compreffed;  he 
complains  of  giddinefs  and  of  Baufea,  which  fometimes  ter¬ 
minate  in  vomiting ;  he  is  hot,  and  extremely  uneafy ;  his 

fleep 


i|,xir.  s  u  r 

j  i-  fleep  is  much  diflurbed,  neither  natural  deep  nor  that  pro* 
ie  cured  by  opiates  affording  him  relief ;  the  pulfe  is  hard 
and  quick  ;  the  face  is  flufhed  ;  the  eyes  inflamed,  and  un¬ 
able  to  bear  an  expofure  to  much  light.  Sometimes,  where 
a  wound  of  the  head  accompanies  thefe  fymptoms,  its  edges 
become  hard  and  fwelled,  and  an  eryfipelatous  inflamma- 

Ition  fpreads  quickly  over  the  whole  head,  and  efpecially  to¬ 
wards  the  forehead  and  eyelids,  which  frequently  fwell  to 
fuch  a  degree  as  to  fhut  up  the  eyes  entirely.  This  fwell- 
ing  is  foft  and  painful  to  the  touch  ;  it  receives  the  im- 
preflion  of  the  finger,  and  frequently  originates  merely  from 
the  external  wound  ;  on  which  account  the  attending  fymp¬ 
toms  are  commonly  eafily  removed  by  the  means  belt  fuited 
to  eryfipelas  of  the  parts.  In  a  few  inflances,  however, 
this  fymptom  is  likewife  conne&ed  with,  and  feems  to  ori¬ 
ginate  from,  fome  affeftion  of  the  dura  mater.  Its  ten¬ 
dency  is  then  of  the  mod  dangerous  kind,  and  therefore 
requires  the  greateft  attention.  Soon  after  thefe  fymptoms 
become  formidable,  the  part  which  received  the  blow  be¬ 
gins  to  put  on  a  difeafed  appearance.  If  the  bone  has  been 
expofed  by  the  accident,  it  now  lofes  its  natural  complexion, 
becomes  pale,  white,  and  dry,  either  over  its  whole  furface 
or  in  particular  fpots  :  but  when  the  bone  has  not  been 
denuded,  nor  the  fofter  parts  divided,  but  merely  contufed, 
they  now  fwell,  become  puffy,  and  painful  to  the  touch  ; 
and  when  the  head  is  fhaved,  the  fkin  over  the  part  affe&ed 
is  redder  than  the  reft  of  the  fcalp  ;  and  if  the  fwelled  part 
be  laid  open,  the  pericranium  will  probably  be  found  to 
be  detached  from  the  fkull,  and  a  little  bloody  fetid  ichor 
will  be  obferved  between  this  membrane  and  the  bone, 
which  will  be  found  difcoloured  in  nearly  the  fame  manner 
as  if  it  had  been  laid  bare  from  the  beginning. 

By  the  application  of  proper  remedies  thefe  fymptoms 
are  frequently  entirely  removed  ;  but  when  negle&ed,  or 
when  they  do  not  yield  to  the  means  employed,  they  con- 
ftantly  become  worfe.  Delirium  enfues  ;  the  patient  be¬ 
comes  extremely  hot  and  is  at  times  feized  with  flight  flri- 
vt  rings,  which  continue  to  increafe  and  are  attended  with 
fome  degree  of  coma  or  ftupor.  The  former  fymptoms  now  in 
a  great  meafure  difappear ;  palfy  of  one  fide  is  foon  followed 
by  deep  coma ;  the  pupils  are  dilated  ;  the  urine  and  fteccs 
are  paffed  involuntarily  ;  fubfultus  tendinum  and  other  con¬ 
vulsions  enfue  ;  and  death  certainly  follows,  if  the  patient  be 
not  fpeedily  relieved. 

Of  the  above  fymptoms,  the  firft  fet  point  out  the  inflam¬ 
matory,  the  other  the  fnppnrative,  ftage  of  the  difeafe.  The 
remedies  which  are  ufeful  in  the  one  are  highly  improper  in 
the  other.  During  the  inflammatory  ftage,  blood-letting  is 
the  principal  remedy ;  but  this  is  improper  after  the  iup- 
purative  fymptoms  appear,  for  then  the  trepan  is  the  only 
thing  that  can  give  relief. 

The  indications  of  cure  are;  I.  To  employ  the  moft 
effe&ual  means  for  preventing  inflammation.  2.  To  en¬ 
deavour  to  procure  the  relolution  of  inflammation  by  ge¬ 
neral  and  topical  remedies.  3.  When  the  inflammation 
cannot  be  removed  by  refolution,  and  when  fuppuration  has 
taken  place,  to  give  a  free  vent  to  the  matter.  4.  If  the 
affe&ed  parts  be  attacked  with  gangrene,  to  endeavour  to  re¬ 
move  it  and  obviate  its  effe&s. 

1  0  anfwer  the  firft  indication,  when  the  contufion  is  con- 
jj 3er  ”c*mb!e,  blood-letting,  both  general  and  topical,  ought 

I  to  lie  employed,  and  to  a  confiderable  extent ;  the  bowels 
ought  to  be  kept  open  by  the  ufe  of  laxatives  ;  a  watery 
folution  of  faccharum  faturni  fhould  be  applied  to  the  part 
aiktfted,  and  a  low  diet,  with  a  total  abflinence  from  ex- 
ercri’e,  ought  to  be  enjoined :  but  if  thefe  means  fail,  or,  as 
frequently  happens,  the  pra&itioner  has  not  been  called  in 
loon  enough  for  their  proper  application,  and  if  inflamma- 
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tion  have  a£lually  commenced,  the  fecona  indication  ought  Tnfhmma- 
then  to  be  attended  to.  For  this  purpofe,  blood-letting,  ^'ain^&c* 
not  from  the  feet  according  to  the  advice  of  old  pra&i-  ^  J  c’, 
tioners,  but  as  near  as  poflible  to'  the  part  affe&ed,  is  to  be 
performed,  by  leeching,  cupping,  or  fcarifying  with  a  lan¬ 
cet  or  fcalpel. 

When,  inftead  of  this,  general  Hood-letting  is  thought 
more  advifable,  it  is  commonly  reckoned  beft  to  open  the 
external  jugular  vein,  or  the  temporal  artery  ;  and  the  rule, 
with  regard  to  the  quantity  to  be  evacuated,  ought  to  be,  to 
draw  blood  as  long  as  the  pulfe  continues  firm  ;  fo  ttat, 
in  violent  cafes,  taking  away  from  20  to  25  ounces  at  once 
will  be  found  to  anfwer  the  purpofe  better  than  to  extract 
even  a  larger  quantity,  but  at  different  intervals.  A  few 
hours  afterwards,  if  the  fymptoms  continue  violent,  it  may 
be  proper  to  difeharge  an  additional  quantity  ;  but  this 
mull  depend  upon  the  ftrength  of  the  patient,  and  the  ful- 
nefs  of  the  pulle. 

Along  with  the  liberal  ufe  of  blood-letting,  brifk  pur-  And  purga* 
gatives  fhould  be  given.  The  bowels  fhould  not  merely  belives* 
kept  open  ;  but  in  order  to  receive  full  advantage  frem  the 
practice,  a  fmart  purging  fhould  be  kept  up  by  repeated 
dofes  of  calomel,  jalap,  or  fome  other  neutral  fait.  Where 
the  patient  cannot  fwallow  in  fufficient  quantity,  ftimulating 
injections  fhould  be  frequently  exhibited. 

A  moift  ftate  of  the  fkin  is  ufeful  in  every  cafe  of  in¬ 
flammation,  and  ought  therefore  to  be  here  particularly  at¬ 
tended  to.  In  general. a  mild  perfpiration  may  be  induced 
by  applying  warm  fomentations  to  the  feet  and  legs,  and 
by  laying  the  patient  in  blankets  inftead  of  linen.  But 
when  thefe  means  are  infuflicient,  diaphoretics  or  even  fudo- 
rifes  may  be  given. 

When  much  pain  or  reflleffnefs  takes  place,  opiates 
fhould  be  adminiftered  freely,  which  are  now  found  to  be  at¬ 
tended  with  real  advantage. 

With  refpeft  to  the  external  treatment  of  this  diforder,  External 
attention  fhould  be  paid-  to  thofe  means  which  may  moft  treatment* 
readily  induce  a  free  difeharge  of  purulent  matter  trom  the 
feat  of  the  injury.  With  this  view,  if  the  original  acci¬ 
dent  be  attended  with  a  wound  or  divifion  of  the  integu¬ 
ments,  as  the  lips  of  the  fore  are  commonly  obferved  to  be 
hard,  painful,  and  dry,  it  fhould  be  covered  with  pledgets 
fpread  with  an  emollient  ointment,  and  warm  emollient 
poultices  laid  over  the  whole  ;  by  which  means,  and  efpeci¬ 
ally  by  a  frequent  renewal  of  the  poultices,  a  free  difeharge 
of  matter  will  commonly  be  induced,  and  the  bad  fymp¬ 
toms  will  generally  be  much  mitigated,  or  entirely  re¬ 
moved. 

In  cafes  unattended  with  a  divifion  of  the  integuments,  as 
foon  as  it  is  fufpe£led  that  bad  fymptoms  may  fupervene, 
the  tumor  fhould  be  divided  down  to  the  pericranium  ;  and 
if  that  membrane  be  found  feparated  from  the  bone,  it 
ought  likewife  to  be  divided  ;  and  by  inducing  a  fuppura¬ 
tion  in  the  way  already  mentioned,  the  inflammatory  fymp¬ 
toms  will  probably  be  removed.  As  matter  formed  here  is 
commonly  of  an  acrid  nature,  and  therefore  apt  to  affeft 
the  bone,  and  by  comrq unication  of  veflels  the  membranes 
under  it,  inftead  of  wailing  time  till  fluctuation  be  diftindlly 
perceived,  a  free  incifion  fhould  be  made  as  foon  as  a  tu¬ 
mor  is  obfervable.  But  this  would  be  extremely  improper 
in  the  treatment  of  tumors  which  immediately  fucceed  to 
external  injuries  ;  for  it  often  happens  that  fuch  tumors  dif¬ 
appear  fpontaneoufly,  or  by  the  ufe  of  aftringent  applica¬ 
tions.  It  is  only  when  a  tumor  attended  with,  pain  ap¬ 
pears  at  a  diftant  period  upon  the  fpot  where  the  injury 
was  received,  that  it  ought  to  be  opened  as  foon  as  per¬ 
ceived. 

The  next  part  of  the  pra&ice  regards  the  remedies  to  be 
R  z  ufed 
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Inflamma-  ufed  when  the  difordcr  has  either  proceeded  to 
tioncf  the  tion,  or  when,  on  a  removal  or  a  portion  0-  the 
Brain,  &c.  ^  dura  mater  obferved  to  be  doughy  with  z 

— '  to  gangrene  ;  and  this  includes  the  third  and  fourth  mdica- 
Treatment  tions  of  cure.  .  .  .  , 

When  (up-  The  fuppurative  date  of  the  difeafe  is  known  by  the 
puratinn  inflammatory  fymptoms,  Inftead  of  yielding  to  the  remedies 
already  advifed,  increafing  m  violence  ;  and  be'ng  fucceeded 
by  coma,  dilatation  of  the  pupils,  a  flow  and  full  pulfe,  in¬ 
voluntary  difeharge  of  feces  and  urine,  palfy,  and  me  u- 
lar  convulfive  motions,  and  efpecially  when  theie  fymptoms 
are  fucceeded  by  fits  of  rigor  and  fevering. 

The  exiftence  of  matter  within  the  cranium  being  afcer- 
tained,  as  no  other  remedy  can  be  depended  upon  _ior  re¬ 
moving  it,  the  operation  of  the  trepan  fhould  be  immedi¬ 
ately  employed,  and  as  many  perforations  ought  to  be  made 
as  may  be  i'ufficient  for  evacuating  the  matter.  But  if,  after 
the  fe.ll  is  perforated,  little  or  no  matter  appear  between 
the  bone  and  membranes ;  if  the  dura  mater  leem  more  tenfe 
than  ufual ;  this  membrane  is  likewife  to  be  opened,  fo  as  to 
give  a  free  difeharge  to  any  matter  which  may  be  between 

the  brain  and  its  membranes.  , 

When  it  is  perceived  that  the  dura  mater  has  already 
come  floughy,  with  feme  tendency  to  gangrene,  the  great- 
eft  danger  is  to  be  dreaded.  If  mortification  has  commen¬ 
ced  there  will  be  much  reafon  to  think  that,  death  will 
foon  follow  ;  but  different  i.iftances  have  occurred  of  floughs 
forming  upon  the  dura  mater,  and  of  ernes  being  made  af- 
ter  thefe  have  feparated.  All  that  can  be  attempted  is  to 
keep  the  feres  clean,  to  give  a  free  difeharge  to  the  matter 
to  apply  nothing  but  light  eafy  dreffings,  and  to  give  bark 
in  as  great  quantities  as  the  ftomach  can  bear  I  there  be 
ftill  feme  tendency  to  inflammation,  the  diet  fhould  be  low 
and  cooling,  the  patient  fhould  drink  freely  of  whey  or  other 
diluent  liquors,  and  the  bowels  (hould  be  kept  moderately 
open  :  But  if,  on  the  contrary,  the  fyftem  be  low  and  the 
pulfe  feeble,  wine  is  the  moft  effeaual  cordial. 

Of  Figures,  or fimple  Fractures  of  the  Skull. 
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fuppura-  feparated  by  the  accident ft* 


cranium,  furface  of  the  bone,  various  means  have  been  contrived  for 
tendency  difeovering  the  nature  of  the  cafe  ;  as  pout  mg  ink  upon  the  — — 
part  fufpeited  to  be  fraftured,  which  in  cafe  of  _  a  fradure 
cannot  be  wiped  entirely  off ;  or  making  the  patient  hold  a 
hair  or  piece  of  catgut  between  his  teeth,  while  the  other 
extremity  of  it  is  drawn  tenfe,  which,  when  ftmek,  is  fa.d 
to  produce  a  difagreeable  fenfation  in  the  featured  part. 

But  Inch  lefts  are  little  to  be  depended  on  ;  ink  wul  pene- 
trate  the  futures  and  the  others  are  meffedual,  unlefs  the 
fradure  be  extenfive,  and  the  pieces  conf.derably  feparated 
from  each  other.  The  oozing  of  the  blood  from  a  fiffure 
is  a  better  mark.  The  abstaining  of  this  point,  how¬ 
ever,  appears  not  very  material ;  for  unlds  alarming  fymptoms 
are  prefent,  although  there  fhould  be  a  fiffure,  no  op- 
peration  is  neceffary ;  and  if  fuch  fymptoms  occur,  the 
bone  ought  to  be  perforated  whether  there  be  a  hffure 

When  a  fiffure  is  not  attended  w.th  fymptoms  of  a  com- 
preffed  brain,  the  trepan  ought  not  to  be  applied,  elpeci- 
ally  as  the  operation  itfelf  tends  in  feme  degree  to  increafe 
inflammation  of  the  part.  The  fiffure  fhould  be  treated 
merely  as  a  caufe  which  may  induce  inflammation.  lhe 
patient  fhould  be  blooded  according  to  his  ftrength  ;  the 
bowels  fhould  be  kept  lax,  and  the  fore  treated  with  m.ld, 
cai'y  dreffinp* ;  and  violent  exertion  ihould  be  avoided  a& 
long  as  there  is  any  danger  of  inflammation  occurring. 


Chap.  XIII.  Difeafes  of  the  Eyes. 
Sect.  I.  Of  Wounds  of  the  Eyelids  and  Eyeball. 


Sect.  IV. 

The  term  is  here  meant  to  imply  a  mere  divifion  of  one 
or  both  the  tables  of  the  fkull,  with  or  without  a  wound  of 
the  integuments,  not  attended  with  depreffion.  Inures 
of  this  kind  are  not  dangerous  as  far  as  affeds  the  feffi  on¬ 
ly,  for  it  frequently  happens  that  extenfive  fiffures  he 
without  producing  bad  fymptoms.  But  as  they  are  fre¬ 
quently  attended  with  effufions  of  blood  or  ferum  upon  the 
brain  or  its  membranes,  or  as  they  may  tend  to  excite  in- 
flamrrvation  in  thefe,  they  require  particular  attention 


In  cafes  of  fuperficial  wounds  of  the  eyelids,  it  will  beTteatR 
fufficient  to  bring  the  edges  of  the  wounds  together  andof« 
retain  them  in  tl.eir  place  by  fl.ps  of  adhelive  plafter  :  but—  1 
when  a  wound  is  deep,  particularly  when  the  tarfus  is  di- 
vided,  it  will  be  neceffary  to  employ  either  the  interrupted, 
or  the  twifted  future,  care  being  taken  that  the  futures  be 
not  carried  through  the  inner  membrane  of  the  eyelid, 
otherwife  the  eye  would  be  irritated  and  inflamed.  After 
fuch  an  operation,  the  motion  of  both  eyelids  fhould  be  pre- 
vented  as  much  aspofiible,  elfe  no  union  of  the  divided  parts 
can  be  obtained.  After  the  futures  are  fin.fhed,  the  eye- 
lids  fhould  be  clofed  and  covered  with  a  pledget  of  emollient 
ointment,  and  over  this  fhould  be  laid  a  comprets  of  foft 
lint,  and  one  of  a  fimilar  nature  ought  l.kewife  to  cover  the 
found  eye  ;  then  a  napkin  fhould  be  made  to  prefs  equally 
on  both  eyes,  and  be  properly  fixed.  Inflammation  fheuld 


mrrvation  in  thefe,  they  require  particular  attention.  on  Qr>  ;f  already  prefent,  it  muft  be  remo- 

When  effufions  occur,  fymptoms  °f  c°mPreJ“  f‘  vedg;|1  the  JLer  direded  under  the  article  Ophthalmia,  ( fee 

diately  follow.  The  remedies  beft  felted  to  this  diieale  vea.m  me  mai  ,  ,  - j 


muft  then  be  applied  ;  and  the  trepan  is  alone  to  be  de¬ 
pended  upon.  The  fiffures  fhould  be  traced  through  their 
whole  extent,  and  a  perforation  made  on  the  moft  depend¬ 
ing  part  of  each  of  them.  If  this  be  unfuccefsful,  the  ope¬ 
ration  fhould  be  repeated  along  the  courfe  of  the  fiffures  as 
long  as  fymptoms  of  a  compreffed  brain  continue  ;  and  as 
the  effufed  matter  will  commonly  be  found  contiguous  to 
the  fiffures,  they  ought  to  be  included  m  each  perforation. 
Methods  of  If  ^e  fiffure  be  fo  large  as  to  produce  an  obvious  fopa- 
2?ftt$fh-  ration  of  the  two  fides  of  the  bone,  the  nature  of  the  cafe 
ing  fiffures.  will  be  at  once  rendered  evident ;  but  where  it  is  extreme¬ 
ly  fmall,  there  is  difficulty  in  diftinguifhing  it  rom  the  na¬ 
tural  futures,  or  from  futures  furrounding  fmall  bones,  which, 
fometimes  occur,  and  get  the  name  oi  of  a  triquetra.  But  this 
may  be  known  by  the  firmer  adhefion  which  always  exifts 
between  the  pericranium  and  futures ;  whereas  this  mem¬ 
brane  is  always  fomewhat  feparated  from  that  part  of  the 
bone  where  a  fiffure  is  formed.  When  the  pericranium  is 


Medicine.)  The  futures  may  be  removed  in  about  three 
days  from  their  introdudion,  when  the  parts  will  commonly 

be  found  reunited.  .  ,  ,  „  , 

When  a  portion  of  the  eyelids  is  fo  much  deftroyed,  or 
perhaps  fo  completely  removed,  as  to  prevent  the  remaining 
parts  from  being  brought  together,  without  obftruaing  the 
motion  of  the  eye,  the  beft  method  will  be  to  treat  them 
with  light  eafy  dreffings,  trufting  to  nature  tor  fupplywg 

th<lf  the' cornea  be  wounded,  it  will  commonly  be  attenJd0f^ 
with -partial  or  total  blindnefs.  If  any  of  the  other  parts*, 
of  the  ball  be  wounded,  the  danger  will  generally  be  in  pro¬ 
portion  to  the  extent  of  the  wound.  I  he  principal  atten¬ 
tion  ought  to  be  direded  to  the  prevention  or  removal  of 
inflammation..  When  pain  occurs,  it  ought  to  be  removed 
by  opiates;  and  with  thefe  a  find  antiphlog.ltic  courfe  is  to 

h" When  the  wound  is  large,  and  the  humours 

3  • 


Iif.  XIII.  S  U  R  G 

Of  evacuated,  bUndncfs,  with  finking  of  the  eyeball,  will  almoft 
:d  always  be  the  confequence  ;  but  in  wounds  of  a  fmall  ex- 
tent,  by  proper  treatment,  a  cure  may.be  made  and  the  light 
pickrved. 

Sect.  II.  Of  Difeafe:  of  the  Eyelids. 

The  eyelids  are  fubjeft  to  be  infefled  with  tumors  of  dif¬ 
ferent  kinds,  which  frequently  require  the  affi fiance  ot  fur- 
cerv  The  firft  of  thefe  is  the  hordeolum  or  ftye,  which 
frequently  grows  on  the  edge  of  the  eyelid,  and  is  attended 
with  heat,  fliffnefs,  and  pain;  and  unlefs  proper  means  be 
taken  to  prevent  it,  a  fuppuration  is  frequently  the  confe¬ 
rence.  It  may  be  confidered  as  a  common  abfcels  leated 
in  an  obftru&ed  febaceous  duct  or  gland.  It  may  gene¬ 
rally  be  removed  by  difeutient  applications.  Should  theie 
prove  ineffectual,  it  ought  to  be  brought  to  fuppurate  by  a 
[mail  emollient  poultice,  when  it  will  commonly  heal  ot  it- 
felf ;  but  if  it  do  not,  it  may  be  opened  with  the  point  ot 
a  lancet,  that  the  matter  may  be  difcliarged ;  and  the  part 
may  be  anointed  afterwards  with  faturmne  folution. 

The  eyelids  are  fub]eft  to  encyfled  tumors,  fteatoms, 
warts,  &c.  which  are  to  be  treated  like  the  fame  tumors 
when  feated  in  other  parts  of  the  body  ;  only  in  extirpa¬ 
ting  thefe  tumors,  ihould  part  of  the  eyelid  be  removed  en¬ 
tirely,  no  dreffings  can  be  applied,  as,  however  mild  they 
may  be,  they  would  irritate  and  inflame  the  ball  of  the  eye. 
All  that  call  be  done  therefore,  in  fuch  cafes,  is  to  lay  the  lips 
of  the  fore  as  nearly  together  as  poffible,  and  frequently  to 
remove  any  matter  that  may  form  on  it. 

4  ion  of  The  eyelafhes  are  fometimes  fo  much  inverted  as  to  rub 
1  la  or  Up0n  eye  and  create  much  pain  and  inflammation.  Vari- 
,cl  ^s*  ous  caufes  are  afligned  for  this,  fuch  as  the  hairs  themfelves 
taking  a  wrong  direction  ;  inverfion  of  the  tarfus  01  carti- 
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the  eyeball,  from  dropfical  fwelling,  or  from  the  cicatrix 
of  an  old  wound  or  abfeefs  :  hence  it  is  frequently  produced !  e 
by  the  fmall-pox,  burns,  or  fcrophula  j  but  more  frequently 
by  a  laxity  of  the 'part  in  old  age. 

When  the  diforder  is  induced  by  an  enlargement  of  the 
ball  of  the  eye,  nothing  but  a  removal  of  this  fwelling  can- 
be  effectual.  If  from  dropfical  fwelling,  when  this  is  con¬ 
nected  with  general  anafarca,  the  affedtion  of  the  fyftem 
mull  firft  be  cured  ;  but  if  it  appear  to  be  local,  nothing 
anfwers  fo  well  as  punCtures.  When  it  arifes  from  a  cica- 
trix,  the  fkin  fhould  be  divided,  and  the  effeCts  of  inflam¬ 
mation  guarded  againft.  If  it  be  owing  to  inflammation* 
the  antiphlogiftic  courfe  mult  be  ufed  ;  when  it  arifes  from 
old  age,  the  eyes  ought  to  be  daily  bathed  with  cold  water* 


or  fome  aftringent  and  ftimulant  folution. 
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Concretion  of  the  eyelids  fometimes  arifes  from  a  high  de-  Concretion 
gree  of  ophthalmia  ;  in  which  cafe  the  eyelids  are  not  only  of  the  eye— 
connected  by  their  edges  to  each  other,  but  now  and  then  1  s> 
grow  to  the  furface  of  the  eyeball.  A  cohefion  is  fometimes 
obferved  alfo  in  children  at  birth.  When  the  adhefion  is 
flight,  it  may  in  general  be  removed  by  the  end  of  a  blunt 
probe  ;  but  when  it  is  confiderable,  a  cure  can  only  be 
effeCted  by  a  cautious  difleCtion.  If  the  eyelids  on  one 
fide  be  found,  they  will  ierve  as  a  guide  to  direct  the  inci- 
fion.  The  tarfi  are  carefully  to  be  divided  from  each  others 
after  which,  if  there  be  no  other  adhefions,  the  eyelids 
may  be  readily  opened  :  But  if  they  adhere  to  the  eye,  the 
operator  is  gently  to  pull  and  fepaiate  the  eyelids,  while 
the  patient  is  defired  to  move  the  eye  in  the  oppofite  di- 
reCtion.  When  this  is  effeCted,  nothing  is  further  necefiary 
than  to  drop  a  little  oil  upon  the  eye,  and  cover  the  eye¬ 
lids  with  foft  lint  fpread  with  fome  cooling  emollient  oint¬ 
ment.  The  oil  and  ointment  are  frequently  to  be  repeat- 
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lage  of  the  eyelid  ;  fome  cicatrix  formed  upon  the  .km  ot 
this  part  after  wounds  or  abfeeffes  ;  tumors  preflinjr  the 
hairs  in  upon  the  eye  ;  and,  finally,  a  relaxation  of  the  exter- 
nal  integuments. 

The  treatment  of  this  diforder  mufl  depend  much  upon  a 
knowledge  of  the  caule.  When  it  is  owing  to  a  derange¬ 
ment  of  the  cilia  themfelves,  if  they  have  remained  long  in 
this  ftate,  it  will  be  extremely  difficult  to  make  them  re¬ 
cover  their  proper  direction.  They  ought  therefore  to  be 
pulled  out  by  a  pair  of  forceps,  and  the  part  wafhed  with 
fome  aftringent  lction  ;  and  if  the  new  hairs  appear  to 
take  a  fimilar  diredion,  which  is  very  apt  to  happen,  as  foon 
as  they  are  long  enough  they  ought  to  be  turned  back  upon 
the  eyelid,  and  kept  there  for  feveral  days,  or  even  weeks, 
by  adhefive  plafter.  W^hen  the  difeaie  proceeds  from  a 
contn&ion  of  the  orbicular  mufcles,  the  contra  died  part 
may  be  cut  from  the  inner  furface  of  the  eyelid  ;  in 
which  place  a  cut  commonly  foon  heals.  If  the  caule  pro¬ 
ceed  fiom  a  tumor  or  cicatrix,  this  mufl  be  removed  before 
a  cure  can  be  expeded  ;  or  if  it  be  owing  to  relaxation  of 
the  fkin,  the  parts  ought  to  be  bathed  with  fome  ftrong 
aftringent.  If  this  fail,  the  relaxed  fkin  fhould  be  removed,, 
and  the  part  healed  by  the  firft  intention.  Sometimes  the 
cilia  of  the  upper  eyelid  are  turned  in  on  account  of  drop¬ 
fical  fwelling  in  that  place.  When  this  happens,  the  water 
is  to  be  evacuated  by  a  few  pundf  ures  with  a  lancet ;  but 
when  fuch  means  fail,  and  when  the  difeafe  is  quite  local, 
if  vifion  be  difturbed,  a  fufficient  part  of  the  fkin  ought  to- 
be  removed  with  a  fcalpel,  and  a  cure  made  by  adhefive 
plafter  or  the  twifted  future. 

ga-  When  the  gaping  eye  takes  place  to  any  great  degree,  it* 
n|.eye» or ig  attended  not  only  with  much  deformity  and  uneafmefs, 
iiee>0cU-tfrom  a  hr^  portion  of  the  lining  of  the  eyelid  being  turned- 
outwards,  but  likewife  from  too  much  of  the  eye  being 
expofed.  The  diforder  may  arife  from  an  enlargement  of 


ed,  and  every  precaution  taken  to  prevent  inflammation  and 
irritation. 


Sect.  III.  Of  Specks,  Films ,  or  Excrefcences  on  the  Eye . 
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Specks  are  fometimes  formed  upon  the  white  part  ofOffpeckr 
the  eye,  but  more  frequently  upon  the  cornea.  In  the  e  cor 
former  cafe  they  are  feldom  attended  with  much  inconveni¬ 
ence,  but  in  the  latter  they  are  often  the  caufe  of  partial 
or  total  blindnefs.  They  are  almoft  univerfally  the  corde- 
quence  of  inflammation,  and  feldom  go  much  deeper  than? 
the  tunica  adnata.  Two  very  different,  ftates  of  the  dif* 
order  occur  ;  the  one  from  an  effulion  immediately  under  the 
outer  layer  of  the  cornea,,  and  in  this  cafe  the  cornea  does, 
not  appear  to  be  railed  ;  the  other  takes  place  from  one  or 
more  little  ulcers,  which  breaking,  leave  as  many  opaque 
(pots  in  the  centre,  which  are  more  elevated  than  the  refb 
of  the  cornea  :  and  the  inconvenience  attending  either  fitua* 
tion  muft  always  be  in  proportion  to  their  extent  and 
degree  of  opacity,  or  their  vicinity  to  the  pupil.  When 
vifion  is  little  affe&ed  by  them,  they  need  fcarcely  be  con- 
fidered  as  an  objedl  ot  furgery  ;  but  whenever  vifion  is  ma¬ 
terially  impaired,  remedies  become  necefiary,  and  thefo 
fhould  be  fuch  as  are  beft  fuited  for  removing  inflammation,, 
promoting  abforption,  and  reftoring  tone  to  the  veffels*. 

For  the  means  adapted  for  removing  inflammation,  feer 

Medicine,  n°  175.  #  *°5 

Veffels  running  upon  the  furface  of  the  eye  into  theTreatmenfi 
{peek  are  to  be  divided,  and  the  eye  frequently  bathed* 
with  fome  refrigerant  collyrium.  By  thefe  means  the  hnw 
plelt  kind  of  fpecks,  when  recently  formed,  may  generally' 
be  removed;  but  where  they  have,  been  of  long  Handing,, 
their  removal  is  attended  with  great  difficulty.  Where: 
the  fpeck  is  owing  to  an  effufion  of  fluids  between  the 
layers  of  the  cornea,  and  where  it  is  not  attended  with  any? 
prominence,  local  applications  are  of  little-  advantage,  as  itr 
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1$  impofflble  to  remove  the  cffufed  matter  without  injuring 
j  the  cornea;  but  confiderable  fervice  is  derived  from  the 
life  of  fucli  remedies  as  are.  molt  effectual  for  promoting 
abforption  ;  and  with  this  view  a  gentle,  long  continued 
courfe  of  mercury,  brifk  purgatives  occafionally,  and  iffues 
in  the  neck,  are  found  to  be  the  moft  effe&ual  remedies. 

In  the  management  of  fpecks  which  are  prominent  upon 
the  cornea,  and  where  inflammation  is  removed  and  the 
opacity  is  confiderable,  if  the  cornea  beneath  be  found,  the 
removal  of  the  difeafed  part  will  leave  it  tranlparent  and  fit 
for  vifion.  The  remedies  proper  for  this  purpofe  are  efcha- 
rotics  or  the  knife.  The  former  are  applied  in  the  form  of 
powder,  an  ointment,  or  a  wafh  ;  and  thefe  ought  to  be 
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very  finely  prepared,  otherwife  they  will  be  in  danger  of  ir¬ 
ritating  and  inflaming  the  eye  ;  and  they  ought  merely  to 
be  of  iuch  ftrength  as  the  eye  can  eafily  bear. 

The  application's  fhould  be  long  perfifted  in  and  frequent¬ 
ly  repeated;  and  to  make  them  ftill  more  ufeful,  fome  of  the 
powders  or  ointments  may  be  applied  evening  and  morning, 
and  the  folution  two  or  three  times  through  the  courfe  of 
the  day.  To  the  remedies  already  mentioned  cauftic  is 
fometimes  preferred.  With  this  the  centre  of  the  fpeck  is 
to  be  frequently  touched,  till  the  patient  complain  of  con¬ 
iiderable  pain,  when  pure  water  is  to  be  applied  by  a  pencil, 
or  by  dipping  the  eye  in  water,  with  the  eyelids  open,  till 
the  pain  occaiioned  by  the  application  of  the  cauflic  be  re¬ 
moved.  The  eye  is  then  to  be  covered  with  compreffes 
moiftened  in  fome  folution,  and  this  irequently  repeated. 
The  cauftic  to  be  repeated  every  fecond  or  third  day,  un- 
lefs  pi  evented  by  inflammation.  When  the  furgeon  choofes 
to  employ  the  knife,  which  frequently  may  be  more  effec¬ 
tual,  the  eye  is  to  be  fixed  by  a  fpec ulum  (fig.  29.),  or  leva¬ 
tor  (fig.  30)  ;  the  tumor  is  then  to  be  cautioufly  fepurated 
by  means  of  a  fmall  knife,  and  every  attention  paid  to  pre¬ 
inflammation.  Thefe  are  the  methods  moft  likely  to  be  of 
fervice  ;  and  when  properly  managed,  they  will  frequently 
remove  fpecks,  which  otherwife  would  entirely  deprive  the 
patient  of  the  ufe  of  the  eye  ;  though  it  is  to  be  regretted 
that  cafes  frequently  occur  which  baffle  art. 

A  membranous  excrefcence,  called ptery  fwm>  is  frequently 
found  upon  the  white  part  of  the  eye,  which  often  fpreads 
over  the  cornea  fo  as  entirely  to  deftroy  vifion.  It  is  fome- 
times  owing  to'external  injuries  ;  at  other  times  it  arifes  from 
a  general  difeafe  of  the  fyftem,  as  lues  venerea  or  fcrophula  ; 
but  inflammation  is  always  the  more  immediate  caufe. 

By  a  proper  application  of  the  remedies  above  mentioned 
affections  of  this  kind  may  generally  be  prevented  from 
becoming  formidable  ;  but  when  the  reveife  takes  place, 
and  excrefcences  begin  to  fpread  over  the  cornea,  other 
means  muff  be  ufed.  When  the  difeafed  part  is  only 
{lightly  attached,  it  may  be  freely  removed  by  a  cut  of  the 
knife  ;  but  when  this  cannot  be  done  without  difficulty,  it 
is  better  to  deftroy  the  vtffels  by  the  exteniion  of  which  this 
fubftcSice  is  chiefly  formed.  The  manner  of  performing  the 
operation  in  general  is  this  :  The  patient  being  properly 
feated,  the  eyelids  opened,  and  the  eye  fecured,  the  opera¬ 
tor,  with  a  fmall  knife,  makes  a  fcariiication  through  the 
whole  thicknefs  of  the  excrefcence,  entirely  round,  and  at  a 
little  'di (lance  from  the  circumference,  by  which  the  fource  of 
nourifhment  will  be  cut  off ;  and,  after  the  blooding  is 
abated,  one  or  two  incifions  more  may  be  made,  in  a  fimilar 
manner,  within  the  former.  Some  pra&itioners  raife  the 
excrefcence  with  a  needle  and  ligature  before  the  incilion  is 
made;  and,  in  fome  cafes,  this  maybe  done  with  advantage, 
though  not  in  others. 

After  the  bleeding,  is  over,  the  part  is  to  be  bathed  two 
or  three  times  a-day  with  a  weak  faturnine  fclution  ;  and 
the  operation  maybe  repeated  occafionally  till  the  excref- 
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In  this  way  the  operation  commonly 


cence  is  removed 

proves  effe&ual ;  but  inftances  fometimes  occur  where,  in-  in  tJle 
ftead  of  being  ufeful,  it  increafes  the  difeafe.  Whenever  Giohe»,f 
this  happens,  a  palliative  courfe  is  the  only  thing  to  be,  t^e 
tried  ;  and  although  it  will  not  remove  the  diforder,  it  may 
commonly  prevent  the  excrefcence  from  acquiring  any  ad¬ 
ditional  fize.  With  this  intention  it  ought  to  be  frequently 
bathed  with  the  folution  laft  mentioned,  and  afterwards 
covered  with  a  cooling  ointment.  When  the  diforder  can¬ 
not  even  be  palliated,  when  vifion  is  deftroyed,  and  parti¬ 
cularly  when  the  pain  attending  it  is  fevere,  there  is  reafon 
to  fufpeft  cancer.  In  this  cafe  the  eye  ought  to  be  extir¬ 
pated,  otherwife  deeper  parts  may  fuffer,  and  the  life  of  the 
patient  be  endangered.  The  method  of  performing  this 
operation  will  be  afterwards  pointed  out. 

Sect.  IV.  Of  Abfcffes  in  the  Globe  of  the  Eye. 

Though  inflammation  of  the  eye  generally  terminates 
.by  refolntion,  inftances  fometimes  occur  in  which  an  ab- 
feefs  eniues.  This  is  owing  either  to  improper  treatment, 
or  a  bad  habit  of  body  which  counteracts  all  remedies. 

The  greateft  danger  attending  thefe  complaints  is  when 
they  are  fituated  on  the  cornea,  as  the  cicatrix  left  by 
them  piay  deftroy  vifion.  When  deep  feated,  a  purulent 
matter  is  fometimes  apt  to  be  found  in  fome  of  the  chambers 
of  the  eye,  the  ball  becomes  enlarged,  the  humours  are  di- 
fturbed,  and  neither  the  iris,  pupil,  nor  lens  can  be  diftin- 
guifhed.  In  fome  rare  cafes  again,  after  thefe  appearances 
have  continued  fome  time,  the  cornea  burfts,  part  or  whole 
of  the  humours  are  evacuated,  and  the  iris  protrudes  in  a 
thickened  diftended  ftate.  1'his  has  now  the  appearance  of 
an  excrelcence,  which  is  called  Jlaphyloma  from  a  kind  of 
refemblance  to  a  grape.  But  under  this  term  fome  authors 
include  all  colle&ions  like  thofe  above  deferibed.  In  moft 
inftances  the  cornea  protrudes,  but  in  others  the  tunica  fcle- 
rotica  or  opaque  part  is  affe&ed  with  partial  iwellings  or 
protrufions. 

While  the  difeafe  is  forming,  befides  the  lofs  of  fight,  the 
patient  commonly  feels  great  dillrefs  in  the  eye  and  head, 
accompanied  by  fymptoms  of  fever.  When  no  other  diftref9 
is  expeiienced  than  the  lofs  of  fight,  the  fwclling  is  but. 
fmall,  and  contains  chiefly  a  watery  fluid.  In  the  treatment, 
as  vifion  is  feldom  preferved,  the  principal  thing  is  to  abate 
the  pain  and  remove  deformity.  There  is  another  kind  of 
abfeefs  in  the  eye,  termed  hypopyon ,  where  the  matter  is 
lodged  in  the  fubftance  of  the  coats.  It  is  fometimes  pro-  r 
duced  by  external  injuries,  but  more  frequently  from  pu- 
ftules  of  fmall-pox.  If  this  termination  cannot  be  prevent¬ 
ed  by  the  remedies  mentioned  in  the  article  Medicine,  n3 
175,  the  matter  muff  be  evacuated  by  an  incifion  into  the 
eye,  not  regarding  the  humours,  as  vifion  previous  to  this 
time  is  entirely  deftroyed.  The  proper  part  is  the  cornea 
or  the  moft  prominent  part  of  the  tumor. 

A  variety  of  this  diforder  fometimes,  though  rarely,  hap¬ 
pens,  where  the  humours  are  abforbed  ;  but  ftill  the  fame 
external  appearances  are  obferved.  In  this  cafe  the  tumor 
is  formed  by  a  thickening  of  the  coats,  efpecially  the  iris. 

The  only  means  of  relief  is  extirpation  of  the  prominent 
part  by  the  ufe  of  the  knife.  Alter  the  contents  of  the 
eye  have  been  diicharged,  the  parts  are  to  be  covered  with 
a  comprefs  moiftened  with  a  futurnine  folution,  and  the  an- 
tiphlogiflic  courfe  followed,  till  a  cure  is  perfe&ed,  or  at 
leaft  inflammation  removed.  If  the  ulcers  difcliarge  a  thin 
acrid  matter,  they  may  be  wafhed  two  or  three  times  a  day 
with  a  folution  of  corrofive  iublimate,  or  of  white  vitriol, 

&c.  Fungous  excrefcences,  fometimes  confidered  as  a  cancer 
of  the  eye,  are  apt  to  form  in  both  thefe  difeafes  after  the 
matter  is  evacuated  ;  but  they  may  be  prevented  from  in- 
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al  creafingr  to  a  confulcrable  fize  by  burnt  alum  finely  powder* 
ed,  or  by  touching  them  occafionally  with  lunar  cauftic.  .  • 
ye‘  Ulcers  on  the  eye  may  arife  from  the  fame  caufes  which 
produce  ulcers  on  other  parts  of  the  body,  as  wounds, 
f  burns,  See  ;  or  they  may  arife  from  a  general  affe&ion  of 
the  confutation,  as  lues  or  ferophula  ;  but  they  are  more 
immediately  produced  by  inflammation.  In  the  treatment 
therefore  of  fuch  difeafes,  blood-letting,  bli liering,  laxative 
and  cooling  applications,  as  already  described  in  the  cale  of 
ophthalmia,  aic  to  be  employed.  When  the  inflammatory 
{late  is  removed,  their  management  mull  be  almofl  the 
fame  with  that  for  fimiiar  affections  in  other  parts  of 
the  body.  When  the  difordcr  arifes  from  an  affe&ion  of 
the  fyftem,  the  primary  difeafe  mull  be  attended  to  before 
a  cure  can  be  performed.  With  refpedt  to  the  fores  them- 
felves,  if  acrid  matter  be  difeharged,  we  mufl  have  recourfe 
to  detergent  ointments  and  wafhes  before  a  cicatrix  can 
be  formed.  When  thefe  have  not  the  defired  cffc&,_and 
when  the  fore  becomes  foft  and  higher  than  the  reft  of  the 
eye,  aftringent  applications  are  molt  efficacious.  If  excref- 
cences  be  prefent,  tliefe  are  to  be  removed  by  efcharotics, 
or  by  the  knife.  In  fome  rare  inftances  exctefcences  of  a 
fungous  nature  are  found  to  be  conne&ed  with  the  interior 
parts  of  the  eye,  and  become  fo  prominent  as  even  to  reft 
upon  the  cheek.  W hen  fuch  occur,  nothing  but  the  re¬ 
moval  of  the  eye  itfelf  can  effed  a  cure. 


Sect.  V.  Of  Dropfical  Swellings  of  the  Eye . 
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The  eye  is  fometimes  enlarged  by  an  accumulation  of 
the  aqueous  humour.  The  fymptoms  are,  a  fenfe  of  fullnefs 
in  the  eyeball  ;  by  degrees  the  motions  ef  the  eyelids  be¬ 
come  impeded;  vifion  .gradually  becomes  more  and  more  im- 
perfed,  till  at  laft  the  patient  can  only  diftinguifti  light 
from  daiknefs.  As  the  difeafe  increafes  the  ball  of  the 
eye  becomes  greatly  enlarged,  and  at  this  time  the  cornea 
bee  ins  to  protrude  ;  when,  if  a  pundure  be.  not  made,  the 
eye  burfts  and  empties  itielf.  This  difeafe  is  apt  to  be  con- 
founded  with  ftaphyloma.  But  in  the  dropfical  fvvelling 
the  patient  is  always  fallible  to  the  effeds  of  light,  and  the 
pupil  is  obferved  to  contrad,  which  does  not  happen  in 
ftaphyloma.  In  the  early  fta«es  of  this  difeafe  vifion  may 
be  prelerved  by  puncturing  the  under  edge  of  the  cornea, 
and  allowing  the  aqueous  humour  to-  pafs  ont  by  the  ante¬ 
rior  chamber;  or  by  punduring  the  tunica  fclerotica  a  lit¬ 
tle  behind  the  iris,  by'  which  the  fluid  will  pafs  out  by  the 
pofterior  chamber.  The  pundure  may  be  made  either  with 
a  lancet,  pointed  knife,  or  with  a  very  fmall  flat  trocar. 
The  eye  ought  afterwards  to  be  dreffed  with  a  comprefs 
made  moifl  with  a  faturnine  filiation,  guarding  againft  ex- 
ceftive  inflammation.  When  the  ule  of  the  eye  is  fomewhat 
recovered,  tone  may  be  reftored  to  the  parts,  and  a  return 
of  the  difeafe  as  much  as  pofiible  prevented,  by  frequently 
bathing  the  eye  in  aftringent  lotions  ;  but  whenf  the  cornea 
13  deftroyed,  the  fight  cannot  be  reflored  :  We  can  then 
only  diminifh  the  fize  of  the  eye,  and  render  it  fomewhat 
more  comfortable  to  the  patient. 

Blood  may  be  effufed  into  the  chambers  of  the  eye 


fed  ,othe  from  various  caufes,  as  in  putrid  difeafes,  or  in  confequence 
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of  inflammation,  but  moft  frequently  from  a  rupture  of  the 
bleod-veflels  induced  by  external  injury.  In  whatever  way 
it  gets  into  the  eye,  it  mixes  with  the  aqueous  humour,  and 
renders  it  opaque.  It  is  fometimes  taken  up  by  the  abfor- 
bents  ;  when  it  is  othervvife,  it  ought  to  be  difeharged  by  a 
pundure. 

A  few  inftances  have  occurred  where  the  blood  has  fallen 
to  the  under  fide  of  the  eye,  and  remained  there  without 
mixing  with  the  aqueous  humour.  In  fuch  a  fituation  it 
ought  to  be  allowed  to  remain. 
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When  a  puncture  is  neceflary,  it  is  to  be  made  in  the  Pro'rufiou 
fame  manner  as  in  cafes  of  dropfy  of  the  eye  ;  only  the  open- 
ing  may  require  to  be  fomewhat  larger,  otherwife  the  blood  jts  Socka. 
may  not  pafs  readily  out.  After  the  operation,  nothing  is  — y-— 
neceflary  but  to  apply  a  comprefs  of  loft  lint,  moiilened 
with  a  weak  faturniiu?  flotation. 

Sect.  VI.  Of  the  Protrufion  of  the  Eyeball  beyond  its  Socket . 

The  eye  may  protrude  in  confequence  of  external  vio¬ 
lence,  or  from  tumors  forming  behind  it,  or  on  account  of 
fome  of  the  ulcers,  excrefeences,  or  dropfical  fwellings,  al¬ 
ready  mentioned.  When  the  eye  is  forced  out  of  its  focket 
by  external  violence,  if  the  eyeball  be  not  entirely  feparated 
from  the  neighbouring  parts,  it  ought  to  be  freed  from  any 
extraneous  matter  which  may  adhere  to  it,  and  immediately 
replaced;  and  if  the  optic  nerve  be  not  quite  divided,  the 
ufe  of  the  eye  may  be  recovered.  With  a  view  to  prevent  or 
moderate  inflammation,  every  part  of  the  antiphiogiftic  re¬ 
gimen  ought  to  be  ftridiy  adhered  to.  If  the  protrufion 
is  occafioned  by  a  tumor,  the  cure  mull  depend  upon  the 
removal  of  this  ;  and  if  the  difeafe  has  advanced  fo  far 
that  the  bones  are  become  carious,  they  nuift  like  wife  be 
feparated.  But  more  frequently,  in  Head  of  the  bones  be¬ 
coming  carious,  they  aflame  a  gelatinous  or  rather  carti¬ 
laginous  nature.  In  fuch  a  fituation  an  operation  could  be 
of  little  advantage.  The  beft  method  to  prevent  the  bones 
from  being  fo  affeded  is  an  early  performance  of  the  opera¬ 
tion. 

A  few  inftances  have  happened  of  the  eye  being  pufhed' 
from  its  focket  by- an  enlargement  of  the  lachrymal  gland. 

When  this  occurs,  if  the  enlargement  be  conllderable,  the 
ftrudure  of  the  eye  will  moft  probably  be  fo  much  injured 
that  vifion  will  be  deftroyed  ;  but  inftances  have  occurred  of 
this  gland,  in  the  enlarged  Rate,  having  been  removed  with¬ 
out  any  injury  being  done  to  the  eye. 

Sect.  VII.  Of  Cancer  of  the  Eye ,  and  Extirpation  of  the 
Eyeball. 

Scirrhus  and  cancer  may  arife  from  repeated  inflam- Symptoms 
mations  of  the  eye,  or  from  ftaphyloma,  or  fome  ol  the  of  cancer  of 
other  difeafes  which  frequently  attack  this  organ.  The  the  eye. 
fymptoms  arc,  an  enlargement,  hardnefs,  and  protrufion  of 
the  ball,  with  a  red,  fungous  appearance,  fometimes  dif- 
charging  thick,  yellow  matter,  but  more  frequently  a  thin 
acrid  ichor.  At  firft  there  is  only  a  fenfation  of  heat  in 
the  tumor  ;  but  this  gradually  increafing,  changes  at  laft 
into  darting  pains,  which  likewife  (hoot  through  to  the  op- 
polite  fide  of  the  head.  'In  this  fituation  blood-letting,. 
opiatevs,  and  emollient  applications,  may  alleviate  the  pain» 

A  hemlock  poultice  applied  to  the  eye,  and  a  wafli  of  lime- 
water,  with  a  little  opium  diffolved  in  it,  and  applied  every 
time  the  poultice  is  renewed,  gives  fome  relief ;  but  altho*' 
the  pain  be  moderated  by  thefe  means,  it  does  not  prevent 
the  difeafe  from  fpreading,  nor  can  any  thing  elfe  but  ex¬ 
tirpation  produce  a  radical  cure. 

After  the  difeafe  is  difcovered  to  be  cancerous,  the  ope-Meth0d  o£ 
ration  fhould  be  performed  without  delay,  to  prevent  the  extirpating 
parts  in  the  neighbourhood,  as  well  as  the  conftitution  at^c 
large,  from  fuffering.  In  performing  the  operation,  the  pa¬ 
tient  fhould  be  placed  in  a  proper  light,  and  the  head  tap- 
ported  by  an  aififtant.  If  the  eyelids  are  difeafed,  they 
muft  be  feparated  along  with  the  tumor  ;  but  where  they 
are  found,  they  ought  to  be  carefully  preferved ;  and  for 
this  purpofe  they  may  be  kept  out  of  the  way  by  two  leva¬ 
tors  held  by  affiftants.  When  the  eyeball  protrudes  con- 
fiderably,  the  operator  may  lay  hold  of  it  with  his  fingers  % 
but  if  this  be  impradicable,  a  bioad  ligature  fhould  be  in¬ 
troduced  through  the  centre  of  it*  that  it  may  be  the  more 
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readily  removed  from  the  orbit. 

ceffary  to  enlarge  the  opening  of  the  eyelids,  by  cutting 
the  external  angle  to  allow  the  eyeball  to  be  more  readily 
removed.  The  whole  oi  the  difeafed  parts  are  now  to  be 
feparated  by  a  knife  bent  fo  as  to  correfpond  with  the  Tides 
-ol  the  orbit,  guarding  at  the  fame  thne  again  ft  wounding 
the  periofteurn  or  the  bones  of  the  orbit,  which  are  com¬ 
monly  extremely  tlnn.  The  eye  being  in  this  manner  ex¬ 
tirpated,  the  hemorrliagy  from  the  ocular  arteries  is  to  be 
fuppreffed  by  means  of  agaric,  or  by  a  bit  of  fponge  ;  then 
over  this  is  to  be  laid  foft  lint,  with  a  napkin  to  cover 
the  whole.  After  fuppuration  takes  place,  the  dreffings 
are  to  be  removed,  when  a  little  lint,  applied  with  an  emol¬ 
lient  pledget  over  it,  will  be  fufficient  as  long  as  any  mat¬ 
ter  is  difehars/ed.  After  the  wound  is  healed,  the  deformity 
may  be  in  fome  meafure  obviated  by  wearing  an  artificial 
-eye;  though  it  is  chiefly  in  cafes  where  part  of  the  humours 
of  the  eye  have  been  evacuated  that  this  can  be  ufed  with 
much  propriety  ;  for  when  the  orbit  is  empty  the  artificial 
eye  finks  too  far  into  it. 

Sect.  VIII.  Of  the  Catarafl. 

The  ancients,  and  fome  of  the  modern  writers,  had  a 
Symptoms  confufecj  ^ea  Gf  the  feat  of  the  catarad ;  different  authors 
c*Ui«»  *  placing  it  in  different  parts  of  the  eye.  It  confifH  of  an 
.affe&ion  of  the  cryftalline  lens  or  of  its  capfule,  by  which 
the  rays  of  light  are  prevented  from  falling  upon  the  retina  ; 
and  is  therefore  the  fame  difeafe  with  the  glaucoma  of  the 
ancients.  It  commonly  begins  with  a  dimnefs  of  fight ;  and 
this  generally  continues  a  confiderable  time  before  any  opa¬ 
city  can  be  obferved  in  die  lens.  As  the  difeafe  advances 
the  opacity  becomes  fenfible,  and  the  patient  imagines  there 
are  particles  of  dull  or  motes  upon  the  eye,  or  in  the  air. 
This  opacity  gradually  increafes  till  the  perfon  either  be¬ 
comes  entirely  blind,  or  can  merely  diflinguifh  light  from 
daiknefs.  The  difeafe  commonly  comes  on  rapidly,  though 
fometimes  its  progrefs  is  flow  add  gradual.  The  opacity 
of  the  lens  is  found  to  be  nearly  in  proportion  to  the  degree 
of  blindnefs  the  patient  is  affeded  with  ;  it  gradually 
changes  from  a  ftate  of  tranfparency  to  a  perfectly  white, 
or  light  grey  colour.  In  fome  very  rare  inftances  a  black 
catarad  is  found.  Sometimes  the  difeafe  is  confined  to  a 
particular  fpot  of  the  lens,  but  generally  the  whole  is  affed- 
cd.  The  confiftence  alfo  varies,  being  at  one  time  hard, 
at  another  entirely  d’ffolved.  When  the  eye  is  otherwife 
found,  the  pupil  moves  according  to  the  degree  of  light  in 
which  it  is  placed.  This  difeafe  is  leldom  attended  with 
pain  ;  fometimes,  however,  every  expofure  to  light  creates 
uneafinefs,  owing  probably  to  inflammation  in  the  bottom 
of  the  eye.  The  real  caufe  of  catarad  is  not  yet  well  un- 
derftood.  Numbers  of  authors  confider  it  as  proceeding 
from  a  preternatural  contradion  of  the  veffels  of  the  lens, 
arifing  fometimes  from  external  violence,  though  more  com¬ 
monly  from  fome  internal  and  occult  caufe.  The  difeafe  is 
diftinguifhed  from  the  gutta  ferena,  by  the  pupils  in  the  lat¬ 
ter  being  never  affeded  with  light,  and  from  no  opacity 
being  obferved  in  the  lens.  It  is  diftinguifhed  from  hypo¬ 
pyon,  flaphyloma,  or  any  other  difeafe  iri  the  fore  part  of 
the  eye,  by  the  evident  marks  which  thefe  affedions  pro¬ 
duce,  as  well  as  by  the  pain  attending  their  beginning.  But 
it  is  difficult  to  determine  when  the  opacity  is  in  the  lens 
or  in  its  capfule.  The  lens  is  generally  affeded  ;  when  the 
capfule  is  the  feat  of  the  difeafe,  it  is  termed  the  membranous 
catarad. 

Methods  of  With  refped  to  the  treatment :  If  the  difeafe  be  in  the 
treatment,  incipient  ftate,  mercury,  particularly  calomel  in  fmall  dofes, 
bas  been  attended  with  fome  advantage.  When  any  degree 
of  inflammation  is  prefect,  blood-letting  and  cooling  regimen 
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Electricity,  extrr.d.  hyofeyami,  Ca*^ 
flammula  Jovis,  &c.  have  likevvife  been  extolled  ;  but  after  "—v* 
thefe  or  other  remedies  have  failed,  the  cure  muft  depend 
upon  a  chirurgical  operation.  For  this  purpofe  two  methods 
are  in  general  ufe.  The  firft  of  thefe,  and  which  was  prac- 
tifed  for  a  long  time  before  the  other,  is  called  couching .  It 
is  done  with  a  view  to  allow  the  rays  ot  light  to  fall  upon 
the  retina;  and  it  confifts  in  removing  the  lens  irom  its 
capfule,  and  lodging  it  in  fome  part  of  the  vitreous  humour, 
where  it  may  be  entirely  off  the  axis  of  the  eye,  and  where 
it  is  fnppofed,  in  courfe  of  time,  to  diffolve. 

The  other  method  is  termed  extra8iony  where,  after  an 
inciflon  has  been  made  in  the  cornea,  the  lens  is  puffied 
through  the  pupil,  and  then  entirely  removed  from  the  eye. 

Each  of  thefe  methods  has  been  much  practiced,  and  it  is 
ftill  a  matter  of  doubt  to  which  we  ought  to  give  the  pre¬ 
ference.  The  next  circumftance  deferving  attention  is  the 
time  at  which  the  operation  for  couching  or  extrading  can 
with  moft  propriety  be  performed.  Formerly  it  was  thought 
neceffary  to  wait  till  the  lens  had  a  certain  degree  of  ‘con¬ 
fidence,  or  was  become  ripe;  but  no  certain  marks  of  fluidity 
or  firmnefs  have  been  yet  difeovered;  neither  indeed  is  there 
any  neceffity  for  attending  particularly  to  it,  as  the  operation 
may  be  pradifed  in  every  period  of  the  difeafe,  providing 
the  retina  be  found,  the  iris  have  the  power  of  contrading, 
and  the  cornea  be  tranfparent.  The  proper  time  for  the 
operation  is  vrhen  the  opacity  of  the  lens  is  fo  confiderable 
as  to  prevent  the  patient  from  following  his  ordinary  occupa- 
tion.  When  this  is  not  the  cafe,  or  when  the  patient  has 
the  ufe  of  one  eye,  it  ought  not  to  be  performed,  as  it  is 
always  attended  with  fome  degree  of  danger.  3Ij 

When  the  operation  is  to  be  performed,  the  following  is  Method 
the  method  of  doing  it  :  And  firft,  of  couching  the  cataratt.™  f 
To  guard  as  much  as  poffible  againft  the  effeds  of  inflam- 
matiori,  the  patient  fhould  be  confined,  for  feveral  days  pre¬ 
vious  to  the  operation,  to  a  low  regimen  ;  and  two  or  three 
doles  of  fome  cooling  laxative  fhould  be  given  at  proper 
intervals.  After  this  he  is  to  be  feated  with  his  face  to¬ 
wards  the  light  ;  but  funfliine  ought  to  be  avoided.  Some, 
however,  prefer  a  fide-liglit  both  on  account  of  the  operator 
and  patient.  One  affiftant  is  to  fupport  the  head,  while 
others  fee  are  the  arms.  The  operator  is  either  to  be  feated 
with  his  elbow  refting  upon  a  table  ;  or,  which  is  pieferred 
by  fome,  he  ought  to  ftand,  refting  his  arm  upon  the  fide 
of  the  patient.  The  eye  being  fixed  by  the  fpecnlum 
(fig.  29. ),  or  in  fuch  a  manner  as  to  allow  the  whole  of 
the  cornea  and  a  fmall  portion  ot  the  fclerotic  coat  to  pro¬ 
trude,  a  couching  needle  (fig.  31.)  is  to  beheld  in  the  right 
hand,  in  the  manner  of  a  writing  pen,  if  the  left  eye  be  the 
fubjed  of  operation  ;  the  ring  and  little  fingers  are  to  be 
fupported  upon  the  cheek  or  temple  ot  the  patient :  The 
needle  is  to  be  entered  in  an  horizontal  diredion  through 
the  fclerotic  coat,  a  little  below  the  axis  of  the  eye,  and 
about  one  fourth  of  a  line  behind  the  edge  of  the  cornea, 
fo  as  to  get  entirely  behind  the  iris.  If  the  needle  be  of 
the  flat  form,  the  flat  fide  ought  to  be  oppofed  to  the 
iris,  to  prevent  that  fubftance  from  being  wounded.  The 
point  of  the  needle  is  to  be  carried  forwards  till  it  be  dif¬ 
eovered  behind  the  pupil.  The  operator  is  new  common¬ 
ly  direded  to  pufti  the  point  into  the  lens,  and  deprefs 
it  at  once  to  the  bottom  of  the  eye  ;  but  in  this  way  the 
lens  either  burfts  through  the  capfule  at  an  improper  place, 
or  it  carries  the  capfule  with  it,  tearing  it  from  the  parts  to 
which  it  is  conneded.  Inftead  of  this,  the  needle  ought 
firft  to  be  puffied  into  the  lens  near  its  under  edge,  as  Dr  - 
Taylor  advifes,  and  then  carried  fome  way  down  into  the  vi¬ 
treous  humour,  fo  as  to  clear  the  way  for  the  lens.  It  is 
then  to  be  drawn  a  little  back,  and  carried  to  the  upper 

part 
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art  of  the  capfule,  when*  by  prefling  upon  it,  the  lens,  if 
lid,  is  to  be  pufhed  down  by  one,  or,  if  fluid,  by  feveral 
lovements,  to  the  bottom  of  the  vitreous  humour.  It 
lould  then  be  pufhed  downwards  and  outwards,  as  Mr 
kll  dire&s,  fo  as  to  leave  it  in  the  under  and  outer  lide  of 
he  eye  ;  where,  in  cafe  it  lhould  rife,  the  pafiage  of  the  light 
vould  be  little  obflru&ed.  The  needle  is  then  to  be  with- 
trawn,  the  fpeculum  removed,  and  the  eyelids  clofed  ;  and 
comprefs  foaked  in  a  faturnine  folution  is  to  be  applied 
>ver  them.  Mr  Pellier’s  method  is  to  cover  each  eye  with 
linen  bag  half  filled  with  fine  wool,  applied  dry  and  fixed 
o  a  circular  bandage  of  linen  pafled  round  the  forehead  : 
he  whole  is  retained  by  a  triangular  napkin.  The  patient 
then  to  be  laid  in  bed,  upon  his  back,  with  his  head  very 
ittle  raifed j  and  to  be  kept  in  this  fituation  for  about  a 
eek  in  a  dark  room.  Unlefs  he  be  of  a  weakly  habit,  he 
ught  to  be  bled  at  the  neck,  or  leeched  at  the  temple,  a 
|ew  hours  after  the  operation.  He  fhould  be  kept  upon 
iw  diet,  and  get  fmall  dofes  of  opiates  frequently  repeated, 
is  belly  fhould  be  kept  moderately  open  by  gentle  pur- 
atives.  The  dreflings  fhould  not  be  removed  till  inflam- 
nation  is  at  lead  fo  far  gone  that  no  danger  will  arife  from 
incovering  the  eye,  which  may  generally  be  about  the  eighth 
>r  tenth  day.  Sometimes  the  patient  perceives  light  im- 
nediately  on  the  dreflings  being  removed,  but  more  frequent- 
y  not  till  fome  time  after. 

Upon  removing  the  dreflings,  if  the  catara&  has  again 
Tot  back  to  the  axis  of  the  eye,  a  repetition  of  the  opera- 
don  may  become  necefiary.  Some  time,  however,  after  the 
inflammatory  fymptoms  are  gone,  fhould  be  allowed  to 
dapfe  before  any  other  operation  is  again  attempted  ;  for 
the  catarad  frequently  diflolves,  providing  the  aqueous  hu¬ 
mour  get  free  acccfs  to  it.  Mr  Pott  fometimes,  when  he 
found  the  cataraCt  to  be  of  the  mixed  kind,  did  not  attempt 
deprefiion,  but  contented  himfelf  with  a  free  laceration,  of 
the  capfule ;  in  which  cafes  the  lens  hardly  ever  failed  of 
diflblving  fo  entirely  as  not  to  leave  the  fmalleft  veflige  of  a 
cataract.  When  the  operation  is  to  be  performed  upon  the 
right  eye,  the  flraight  needle  mufl  either  be  ufed  by  the 
left  hand,  or  the  operator  mufl  place  himfelf  behind  the  pa¬ 
tient.  A  needle  (fig.  32.)  has  been  contrived,  however, 
with  a  large  curve,  by  which  the  operation  may  be  readily 
performed  with  the  right  hand,  while  the  furgeon  is  placed 

Eiefore  the  patient ;  only  the  needle  is  entered  towards  the 
„  nner,  inflead  of  the  outer,  angle  of  the  eye. 

The  firfl  hint  of  extrading  the  lens  feems  to  have  been 
uggefted  by  Mr  Petit,  who  propofed  to  open  the  cornea 
md  extrad  the  lens  when  it  was  forced  into  the  anterior 
jhamber  of  the  eye  either  by  external  violence  or  acci¬ 
dentally  in  couching.  At  firfl  it  was  confidered  as  a 
dangerous  operation,  and  was  feldom  pradifed  till  about  the 
year  1 737,  when  Mr  Daviel  propofed  and  pradifed  extrac¬ 
tion  in  preference  to  couching.  The  operation  is  now  per¬ 
formed  in  the  following  manner  :  The  patient  and  operator 
being  placed,  and  the  eye  fixed  in  the  fame  manner  as  for 
couching,  the  fpeculum,  when  the  operation  is  to  be  done 
upon  the  left  eye,  is  to  be  held  in  the  left  hand  of  the 
operator.  It  is  necefiary  to  make  as  much  preffure  as 
will  fecure  without  hurting  the  eye.  Neither  ought 
the  cornea  to  be  prefled  too  near  the  iris,  left  the  lat¬ 
ter  be  wounded.  The  operator  now  takes  the  knife  (fig. 
33')>  and  holds  it  in  the  lame  way  as  he  does  the  needle  for 
couching;  he  then  enters  the  point  of  it  with  the  edge  under- 
moft  into  the  cornea  about  the  diflance  of  half  aline  from  its 
connedion  with  the  fclerotic  coat,  and  as  high  as  the  centre 
0  the  pupil ;  he  is  then  to  pafs  it  acrofs  the  pupil  to  the  in¬ 
ner  angle  in  an  horizontal  diredion,  keeping  the  edge  a  little 
outwards  to  prevent  the  iris  from  being  cut ;  the  point  is 
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then  to  be  pufhed  through  oppofite  to  where  it  entered ;  Catarad. 
the  under  half  of  the  cornea  is  next  to  be  cut,  and  at  the  '“’"V  ~  l  * 


fame  diflance  from  the  fclerotics  with  the  parts  at  which 
the  point  of  the  knife  went  into  and  came  out  from  the 
eye. 

In  cutting  the  under  half  of  the  cornea  the  preffure  of 
the  fpeculum  upon  the  eye  fhould  be  gradually  leffened  ; 
for  if  the  eye  be  too  much  compreffed,  the  aqueous  hu¬ 
mour,  with  the  catarad  and  part  of  the  vitreous  hu¬ 
mour,  are  apt  to  be  forced  fuddenly  out  immediately 
after  the  incifion  is  made.  The  operator  then  takes  a 
flat  probe,  and  raifes  the  flap  made  in  the  cornea,  while 
he  paffes  the  fame  inftrument,  or  another  probe  (fig.  34. ), 
rough  at  the  extremity,  cautioufly  through  the  pupil,  to 
fcratch  an  opening  in  the  capfule  of  the  lens.  This  being 
done,  the  eye  fhould  be  fhaded  till  the  lens  be  extraded,  or 
the  eyelids  are  to  be  fhut  to  allow  the  pupil  to  be  dilated 
as  much  as  pofiible  ;  and  while  in  this  fituation,  if  a  gentle 
preffure  be  made  upon  the  eyeball  at  either  the  upper  or 
under  edge  of  the  orbit,  the  catarad  will  pafs  through 
the  pupil  more  readily  than  it  would  do  when  the, eyelids 
are  open. 

If  the  lens  cannot  be  eafily  pufhed  through  the  opening 
of  the  cornea,  no  violent  force  fhould  be  ufed,  for  this  would 
tend  much  to  increafe  the  inflammation.  The  opening 
fhould  be  enlarged,  fo  as  to  allow  the  lens  to  pafs  out  more 
freely.  When  the  catarad  does  not  come  out  entire,  or 
when  it  is  found  to  adhere  to  the  contiguous  parts,  the 
end  of  a  fmall  flat  probe,  or  a  fcoop  (fig.  35.),  is  to 
be  introduced,  to  remove  any  detached  pieces  or  adhe- 
fions  that  may  be  prefent.  The  iris  fometimes  either  pro- 
jeds  too  much  into  the  anterior  chamber,  -or  is  pufhed  out 
through  the  opening  of  the  cornea.  When  this  happens, 
it  is  to  be  returned  to  its  natural  fituation  by  means  of  the 
probe  already  mentioned.  Sometimes  the  opacity  is  not  in 
the  body  of  the  lens,  but  entirely  in  the  capfule  which  con¬ 
tains  it.  The  extradion  of  the  lens  alone  would  here 
anfwer  no  ufeful  purpofe.  Some  praditioners  attempt  to 
extrad,  firft  the  lens,  and  then  the  capfule  by  forceps  ;  others, 
the  lens  and  capfule  entire.  Thofe  who  have  had  much 
pradice  in  this  branch  of  furgery,  as  Pellier,  fay  they  find 
fuch  a  method  pradicablc  ;  but  others  think  it  better  to 
trufl  entirely  to  time  and  a  cooling  regimen  for  the  cure, 
which,  in  fome  inflances,  has  taken  place.  When  the  ope¬ 
ration  is  to  be  performed  on  the  right  eye,  the  operator  k 
either  to  ufe  the  left  hand,  to  take  his  flation  behind  the  pa¬ 
tient,  or  to  employ  a  crooked  knife  (fig.  36.) 

After  the  operation  is  finifhed,  the  eyelids  are  to  be  fhut,Treatment| 
and  the  fame  treatment  obferved  as  in  couching.  When  after  the 
the  operation  fucceeds,  the  wound  in- the  cornea  is  generally  operation, 
healed  in  little  more  than  eight  or  ten  days ;  but  previous 
to  this  time,  the  eye  ought  not  to  be  examined  ;  and  even 
then  it  fhould  only  be  done  in  a  dull  light,  otherwife  it 
may  fuffer  confiderably  from  the  irritation  which  a  flrong 
light  might  occafion.  When  the  eye  is  to  be  examined,  if 
the  eyelids  be  found  adhering  together,  they  ought  to  be 
wafhed  with  fome  gentle  aftringent.  With  this  the  eye 
ought  alfo  to  be  frequently  wafhed  afterwards,  by  which 
it  will  gradually  recover  flrength  and  fight.  About  the 
end  of  the  third  week  the  drefling  may  be  entirely  re¬ 
moved,  and  a  piece  of  green  filk  put  over  the  eyes  as  a 
fhade ;  and  if  every  thing  has  fucceeded,  the  patient  may 
generally  go  out  after  a  month  from  the  time  at  which  the 
operation  was  performed. 

It  fometimes  happens,  that  iw  extracting  the  lens  a  por¬ 
tion  of  the  vitreous  humour  is  evacuated.  This  does  not 
in  general  prevent  the  fuccefs  of  the  operation.  The  eye 
foon  begin?  to  fill  again,  and  in  the  courfe  of  two  or  three 
S  a  weeks 
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weeks  it  Is  for  the  moll  part  as  large  as  it  was  previous  to 


Lachryma-  operation#  Whether  this  be  owing  to  a  renewal  of  the 
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commonly  heals  again  in  a  few  days,  but  it  burfts  as  foon 


not 


;  vitreous  humour,  or  merely  an  aqueous  fecretion,  iS 
yet  determined ;  though  thelatter  circumftance  is  generally 
fuppofed. 


commonly  heals  again  in  a  few  days,  but  it  bums  as  foon  at  Fi\ 
a  confide rablc  quantity  of  this  fluid  is  collected  ;  and  it  conti. } 
nues  thus  to  collect  andburft  alternately,  till  the  opening  be.  h 
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comes  fufficiently  large  to  prevent  any  farther  collection.  This 


Chap.  XIV.  Of  Fiftula  Lachrymalis * 


form. 


By  this  difeafe  is  properly  underftood  a  finuous  ulcer  of  the 
lachrymal  fac  or  du£t  with  callous  edges,  though  every  ob- 
llruCtion  of  this  paffage  is  commonly  called  fjlula  l at  hr y- 
;uo  malis * 

Symptoms  The  firft  and  moft  funple  Hate  of  the  difeafe  is  that  term- 
©f  the  dif-  gj  a  dropfy  of  tht  lachrymal  fac*  The  fymptoms  are,  a  tu- 
moVfimple mor  between  the  inner  rornea  of  the  eye  and  fide  of  the 
nofe.  T  his  difappears  by  preffure,  the  tears  mixed  with 
mucus  palling  partly  into  the  note,  but  chiefly  back  upon 
the  eye  and  over  the  cheek. 

This  flate  of  the  difeafe  is  what  the  French  have  called 
the  hernia ,  or  hydrops  facculi  lachrymals*  It  is  trequently 
met  with  in  children  who  have  been  rickety,  or  are  fubjed 
to  glandular  obflruClions  :  and  in  this  flate  it  fomet lines  re¬ 
mains  for  feveral  years,  fubjeCt  to  little  alterations,  as  tlie 
health  or  habit  fhall  happen  to  vary,  the  facculus  being 
fometimes  more,  fometimes  lefs  full  and  troublefome  ;'the 
contents  which  are  preffed  out  are  fometimes  more,  fome¬ 
times  lefs  cloudy ;  and  now  and  then  the  difeafe  is  attended 
with  a  flight  ophthalmy,  or  an  inflammation  of  the  eyelids, 
but  which,  by  common  care,  is  eafily  removed.  If  the  fac* 
cuius  be  not  much  dilated,  the  difeharge  fmall,  and  produ¬ 
ced  only  by  preffure,  the  chief  inconveniences  are  the  weep¬ 
ing  eye,  and  the  gumming  together  of  the  lids  after  fleep- 
ing  :  but  thefe,  by  being  attended  to,  may  be  kept  from 
being  very  troublefome  ;  and  if  the  difeafe  makes  no  fur¬ 
ther  progrefs,  may  be  fo  regulated  as  to  render  any  more 
painful  procefs  totally  unneceffnry.  If  the  dilatation  be  con- 
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ftate  of  the  diforder  exhibits  exa&ly  the  appearances  of  a  ft. 
nuous  ulcer,  with  callous,  and  fometimes  with  retorted  edges ; 
and  this  ftage  forms  properly  the  real  fiftula  lachrymalis. 
Tears,  mucus,  and  purulent  matter,  are  now  abundantly  dif. 
charged  from  the  fore.  When  the  bone  beneath  is  found, 
thi-s  difeharge  is  feldom  either  acrid  or  offenfive  to  the  fmell, 
for  the  opening  being  in  general  in  the  under  part  of  the 
tumor,  the  matter  is  readily  evacuated  ;  but  when  any  of  the 
contiguous  bones  are  carious,  they  are  not  only  found  to  be 
fo  by  the  introdu&ion  of  a  probe,  but  by  the  appearance, 
fmell,  and  effe&s  of  the  matter  upon  the  neighbouring  parts. 

In  this  cafe  it  is  thin,  fetid,  and  commonly  fo  acrid  as  to  fret 
and  corrode  the  integuments  moft  contiguous  to  the  ulcer ; 
and  when  the  diforder  is  connefted  with  fcrophula  or  with 
lues  venerea,  which  is  by  no  means  an  unfrequent  occur, 
rence,  the  difeharge  and  appearance  of  the  fore  will  vary 
according  as  it  happens  to  be  combined  with  one  or  other 
of  thefe  diieafes.  #  t  .  i 

From  what  has  been  faid,  we  may  divide  this  difeafe  IntoTh 
four  general  heads  or  ftates,  under  which  all  its  more  minute1* 
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diltin&ions  may  be  comprehended.  The  firft  confifts  i 


fiderable,  the  (welling  is  more  vifible,  and  the  quantity  i 
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fluid  is  larger  ;  it  is  alfo  in  this  ftate  more  frequently  mixed 
and  cloudy,  and  more  troublefome,  from  the  more  frequent 
neceflity  of  emptying  the  bag  ;  but  if  the  patient  be  an  adult, 
it  may,  even  in  this  more  dilated  flate  of  it,  be  kept  from  be¬ 
ing  very  inconvenient. 

If  an  inflammation  comes  on,  the  tumor  is  thereby  cons¬ 
iderably  increafed,  the  difeharge  is  larger,  as  well  during 
fleep  as  upon  preffure  ;  the  fkin  covering  it  lofes  its  natural 
whitenefs  and  foftnefs,  becomes  hard,  and  acquires  an  infla¬ 
med  rednefs ;  and  with  the  tears  a  mixture  of  fomething, 
which  in  colour  refembles  matter,  is  difeharged,  efpecially  if 
the  preffure  be  made  with  any  force,  or  continued  for  any 


Ample  dilatation  of  the  facculus  and  obftru£lion  of  the  nafal 
dud,  difeharging,  upon  preffure,  a  fluid  either  quite  clear  ora 
little  cloudy  ;  the  fkin  covering  the  bag  being  entire  and 
perfectly  free  from  inflammation.  In  the  fecond,  the  tumor 
is  fomewbat  larger ;  the  fkin  which  covers  it  :s  in  an  infla¬ 
med  ftate,  but  entire  ;  and  the  difeharge  made  through  the 
pun&a  lachrymalia  is  of  a  pale  yellow  or  purulent  colour.  In 
the  third, the  fkin  covering  the  facculus  is  become  floughy,and 
burfts ;  by  which  means  tlie  fwelling  is  in  feme  meafure  left 
fened  :  but  the  matter  which,  while  the  fkin  was  entire, 
ufed  to  be  preffed  out  through  the  pundla  lachrymalia,  now 
difeharges  itfelf  through  the  new  Aperture.  The  du&us 
ad  nares,  "both  in  this  and  the  preceding  ftate,  are  not  other* 
wife  difeafed  than  by  the  thickening  of  its  lining.  .  In  the 
fourth,  the  paffage  from  the  facculus  lachrymalis  into  the 
nofe  is  totally  obliterated,  the  infide  of  the  former  being  ei¬ 
ther  ulcerated  or  filled  up  with  a  fungus,  and  attended  lome. 
times  with  a  caries  of  the  bone  underneath. 

In  the  firft  and  moft  Ample  ftate  of  the  difeafe,  viz.  thatTr 
of  mere  obftru&ion  without  inflammation,  much  pains  havcjjj 
been  taken  to  reftore  the  parts  to  their  natural  ftate  and  ufe, 


without  making  any  wound  or  divifion  at  all.  The  intro-. 


du&ion  of  a  probe,  the  injection  of  aftringent  fluids,  and  a 
conftant  compreffion  made  on  the  outfide  of  the  facculus  in 

flia  Tkvinr-inral  m#*nna  f>v  wnlph  thl$ 
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When  the  parts  are  in  this  ftate,  the  contents  of  the  bag 
have  fo  much  the  appearance  of  purulent  matter,  that  they 
are  now  generally  confidered  as  fuch,  though  Mr  Pott  and 
feveral  others  have  been  of  a  different  opinion,  confidering 
the  fluid  as  merely  mucus  under  a  different  form  ;  allowing, 
however,  that  pus  is  fometimes  difeharged.  If  the  pundla 
lachrymalia  be  naturally  large  and  open,  and  the  inflamma¬ 
tion  confined  to  the  furface  of  the  fac,  its  contents  will  pafs 
off  pretty  freely,  and  the  fkin  will  remain  entire. 

But  when  the  fkin  covering  the  lachrymal  bag  has  been 
for  fome  time  inflamed,  or  fubjeft  to  frequently  returning 
inflammations,  it  moft  commonly  happens  that  the  punffa 
lachrymalia  are  affe&ed  by  it,  and  the  fluid,  not  having  an 
opportunity  of  pafiing  off  through  them,  diftends  the  infla¬ 
med  fkin;  Vo  that  at  laft  it  becomes  doughy,  burfts  exter¬ 
nally,  and  forms  an  opening  in. the  moft  prominent  part  of 
the  tumor,  at  which  the  tears  and  matter  contained  in  it 
are  difeharged.  When  the  opening  thus  formed  is  fmall,  it 


has  been  attempted.  1 

Several  years  ago,  M.  Anel  made  a  probe  (fig.  37*)t 
of  fo  fmall  a  fize  as  to  be  capable  of  paflmg  from  tlie  eye*|;  ■ 
lid  into  the  nofe,  being  introduced  at  one  of  the  punffa ' 
lachrymalia,  and  paffing  through  the  facculus  and  dud; 
with  which  probe  he  propofed  to  break  through  any 
fmall  obftruflion  which  might  be  found  in  its  paffage. 
He  alfo  invented  a  fyringe  (fig.  38.),  the  pipe  of  which 
is  fmall  enough  to  enter  one  of  the  pun&a,  and  thus'furnifti-  , 
es  an  opportunity  of  inje&ing  a  liquor  into  the  facculus  and 
du6l ;  and  with  thefe  two  inftruments  he  pretended  to  be  able 
to  cure  the  difeafe  whenever  it  conlifted  in  obftru&ion  merely, 
and  the  difeharge  was  not  .much  ditcoloured.  The  firft  of 
thefe,  viz.  the  paffage  of  a  fmall  probe  through  the  pun&a, 
has  a  plaufible  appearance;  but  will,  upon  trial,  be  foundo 
very  unequal  to  the  talk  affigned  :  the  very  fmall  fize  of  it,111 
its  neceffary  flexibility,  and  the  very  little  refiftance  it  is  ca¬ 
pable  of  making,  are  manifeft  deficiencies  in  the  inftru- 
a ;  ment \ 


tv,  S  U  R  G 

ent ;  the  quick  fetation  !«  the  lining  of  the  ftewd  du&, 
d  its  defeated  ftate,  are  great  obje&ions  on  the  fide  of  the 
irts,  fuppoflng  it  were  capable  of  anfwering  any  valuable 
id,  which  it  molt  certainly  is  not. 

That  the  palling  a  fine  probe  from  one  of  the  pun&a  la- 
irymalia  into  the  nofe  is  very  practicable,  is  known  from 
eperience  ;  but  the  pain  it  gives,  and  the  inflammation  it 
Pten  excites,  arc  much  greater  than  any  benefit  which  does 
r  can  arife  from  it.  It  is  faid  that  the  principal  ufe  of  this 
robe  is  to  clear  the  little  dudls  leading. from  the  punfta  into 
le  facculus,  and  the  obftru&ion  of  thole  dudts  is  often  men- 
oned  as  aq>art  of  this  difeafe.  Hence  one  would  be  led  to 
ppole  that  it  was  a  circumftance  which  frequently  occur- 
td  ;  whereas  it  is  feldom,  if  ever,  met  with.  Nor,  even  if 
did  happen,  could  it  ever  produce  the  difeafe  in  queftion; 
e  principal  chara&eriftic  of  which  is  a  difeharge  into  the 
iner  corner  of  the  eye  upon  preffure  made  in  the  angle. 

The  fyringe,  if  ufed  judicioully  while  the  difeafe  is  re¬ 
nt,  the  fac  very  little  dilated,  and  the  mucus  perfe&Iy  clear, 
fill  fometimes  be  found  lerviceable  ;  it  gives  no  pain ;  and  a 
;vv  trials  render  the  ufe  of  it  by  no  means  troublefome.  There 
very  little  occafion,  however,  to  take  much  trouble,  or  to 
ut  the  patient  to  fo  much  uneafinefs  ;  for  if  the  fac  be  emp- 
ted  by  compreflion,  if  the  liquor  which  was  to  have  been 
ijeded  be  applied  to  the  pun&a,  they  will  abforb  it  as  rea¬ 
lly  as  the  fluid  which  naturally  paffes  through  them.  * 
labricius  ab  Aquapendente  invented  an  inftrument, 
by  I  vhich  was  fo  contrived  as  by  means  of 'a  ferew  to  make  a 
rreflure  externally  on  the  lachrymal  bag  ;  from  the  ufe  of 
vhich,  he  fays,  his  patients  received  much  benefit.  This 
inftrument  has  been  coniiderably  improved  by  late  praftition- 
rs,  and  is  Hill  recommended  as  very  ufeful.  See  fig.  39. 

All  the  good  that  can  be  obtained  by  comprefs  and  ban¬ 
dage,  this  ferew  is  capable  of  procuring ;  but  it  is  alfo  fub- 
>e<ft  to  all  the  fame  inconveniences,  arifing  from  the  impoflibi- 
icy  of  determining  exactly  the  due  degree  of  preffure :  for  if  it 
3e  fo  great  as  to  bring  the  fides  of  the  upper  part  of  the  fac 
nto  contact,  all  communication  between  it  and  the  pun&u  will 
le.thereby  flopped;  if  it  be  but  flight,  the  accumulation  will 
,ot  be  prevented  ;  nor  does  it  in  either  cafe  contribute  to  the 

Jemoval  of  the  obftru&ion  in  the  nafal  du6l,  the  primary 
nd  original  caufe  of  the  difeafe.  If  the  curative  intention 
vas  to  procure  an  union  of  the  fides  of  the  facculus,  as  in 
:he  cafe  of  parts  feparated  from  each  other  by  the  forma 
fion  of  matter  or  floughs,  and  the  preffure  could  be  made 
miformly  and  conflantly,  pofiibly  it  might  be  fo  managed 
s  to  anlv/er  a  valuable  purpofe  ;  but  as  that  is  not  the  in* 
ention,  the  preffure,  whether  made  by  an  inftrument  or  by 
common  roller  and  comprefs,  contributes  little  or  nothing 
owaid  a  cure. 

When  the  difeafe  is  only  beginning  to  form,  if  the  la- 
:hrymal  fac  be  frequently  preffed  with  the  finger,  the  c  >n- 
ents  of  it  will  be  difeharged  before  they  become  acrid,  and 
the  complaint,  though  feldom  to  be  cured  in  this  manner, 
may  be  fometimes  endured  without  any  other  afllftance. 

7  j  }But  when  the  difeafe  has  advanced  fo  far  as  to  be  in  a  (late 
♦fiot  inflammation,  coniiderable  relief  may  be  obtained  from 
B  fuch  remedies  as  are  found  to  be  ufeful  in  inflammatory  af* 
ledions  of  other  parts  of  the  body,  as  blood-lettino;,  laxa¬ 
tives,  and  low  diet,,  together  with  faturnine  applications  to 
the  parts  afie&ed.  But  when  thefe  fail,  and  it  is  found  that 
the  paflage  of  the  tears  to  the  nofe  is  completely  obflrudled, 
as  the  matter,  if  it  does  notbuift  outwardly,  may  be  in  dan¬ 
ger  of  corroding  the  bone  underneath,  a  different  practice  is 
to  be  followed. 

In  this  ftate,  an  opening  in  the  upper  part  of  the  facculu3 
*achrymalis  becomes  in  general  abfolutely  neceflary  ;  and  as 
#  wound  made  by  akniie  leaves  a  much  lefs  difagree.able  fear 
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than  that  which  neeeffarily  follows  the  burlting  of  the  flan,  Fjftula 
one  being  a  mere  Ample  diviflon,  the  other  a  loft  of  fub-^ac 

fiance  ;  it  will  always  be  found  belt  to  anticipate  the  acci- 1 .  j 

dent  of  burfling,  by  making  the  opening  as  foon  as  the  irAte- 
guments  are  in  fuch  a  ilate  as  to  threaten  it. 

For  making  this  incifion,  authors  have  been  very  par¬ 
ticular  in  their  directions  with  regard  to  its  place,  manner, 
and  form.  But  all  that  the  furgeon  need  obferve  is,  to  take 
care  to  keep  the  knife  at  a  proper  diflance  from  the  junc¬ 
ture  of  the  palpebras,  to  begin  the  incifion  a  very  little  above 
a  line  drawn  from  that  junClure  toward  the  nofe,  and  t^ 
continue  it  downward  fo  as  to  lay  the  fac  completely  openf 
and  the  bed  inftrument  to  make  it  with  is  a  fcalpel  of  the  ' 
common  form,  but  of  a  fmall  fize.  If  the  facculus  be  alrea¬ 
dy  burft,  the  place  of  opening  is  determined ;  and  the  ori¬ 
fice  may  be  enlarged  with  a  knife,  or  dilated. 

The  incifion  being  made,  the  contents  of  the  tumor  fhoul^ 
be  moderately  preffed  out;  after  which,  fome  practitioner* 
advife  that  the  nafal  du£l  fhould  be  fearched  for  by  means  of 
a  probe  ;  and  if  found,  that  a  piece  of  catgut,  bougie,  or 
lead,  fhould  be  introduced,  and  kept  there,  its  edge  being 
bent  a  little  downwards  till  the  fides  of  the  dud  are  fkinneil 
over  and  healed.  In  the  mean  time,  the  fore  is  to  be  dreffed 
with  Ample  pledgets  of  wax  and  oil,  which  are  to  be  retain¬ 
ed  by  means  of  adhefive  plafter.  As  foon  as  the  paflage  of 
the  tears  into  the  nofe  is  fufficiently  fecured,  the  fubftance 
which  has  been  left  in  it  is  to  be  withdrawn,  and  the  wound 
healed.  lit 

The  laft  ftate  of  this  diforder  is  that  in  which  the  natural  During  the 
paflage  from  the  facculus  to  the  nofe  is  fo  difeafed  as  to  beiaft  fta£e‘  . 
quite  obliterated,  or  in  which  the  bones  are  fometimes  found 
to  be  carious.  The  methods  hitherto  deferibed  have  all- 
been  calculated  to  preferve  the  natural  paffage,  and  to 
drive  the  lachrymal  fluid  again  through  it.  In  this  attempt 
they  are  fometimes  fuccefsful ;  but  when  every  trial  for  dif-  aip 
covering  the  nafal  du£l  has  been  unfuccefsful,  recourfe  muftMet.h°d 
be  had  to  an  artificial  opening  for  the  tears.  In  performing 
this  part  of  the  operation,  the  patient  fhould  be  feated  op-na[ai 
polite  to  a  window,  with  his  head  fupported  by  an  affif- 
tant;  The  furgeon  is  to  place  himfelf  immediately  be¬ 
fore  him,  either  in  a  fitting  or  (landing  pofture*  The 
canula  of  the  trocar  (flg.  40.)  is  now  to  be  introduced 
to  the  under  and  back  part  of  the  lachrymal  fac,  and  held 
with  one  hand,  while  the  ftilette  is  to  be  pafied  into  it 
by  the  other,  in  a  direction  obliquely  downwards  and  in¬ 
wards,  between  the  two  fpongy  b  >nes,  till  it  reach  the  ca¬ 
vity  of  the  nofe,  which  will  be  known  by  fome  bloody  mu¬ 
cus  paffmg  out  at  the  noftril.  As  foon  as  the  inftrument 
has  penetrated  the  nofe,  the  opening  fhould  be  made  fuffi- 
ciently  large  ;  then  the  ftilette  fhould  be  withdrawn,  and 
a  bit  of  cat  ’ut  or  bougie,  or  what  is  more  cleanly  and  con¬ 
venient,  a  leaden  probe,  is  to  be  introduced,  and  the  canula 
removed.  One  Cud  of  the  probe  ought  to  remain  in  the 
nofe,  and  the  other  bent  in  fuch  a  way  as  to  hang  over  the 
edge  of  the  wound,  and  at  the  fame  time  be  in  no  danger  of 
coming  out.  The  fore  is  now  to  be  covered  with  a  pledget 
of  lint  fpread  with  emollient  ointment,  and  the  whole  re¬ 
tained  with  adhefive  plafter.  The  probe  m-nfl  be  removed 
every  day  ot  two,  fo  as  to  allow  it  and  the  paflage  to  be 
cleaned  ;  and  at  each  drefting  fome  aflringent  injection 
fhould  be  thrown  in,  when  the  parts  are  to  be  dreffed  as  at 
firft.  Several  weeks  will  commonly  be  neceflary  for  render¬ 
ing  the  paffage  perfeClly  callous  ;  but  this  mufl  depend 
much  upon  the  ftate  of  the  paits,  as  well  as  the  conftitu- 
tion  of  the  patient. 

After  the  paflage  is  become  fufflciently  callous,  the  dref- 
flngs  and  probe  are  to  be  withdrawn,  and  the  parts  cleared 
from  any  mucus  with  which  they  may  be  fluffed.  The 
S  2  fldea 
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Fiftula  fide,s  of  tte  wound,  now  already  fufficiently  contracted,  are  gar,  and  fecured  by  a  ligature 
JLachryma-  to  ke  |a;j  together,  and  covered  with  fome  adhefive  plafter. 

*1S*  j  If  this  be  ineffedlual,  the  wound  is  to  be  touched  with  cauf- 
tic,  when  the  cure  will  generally  be  quickly  completed. 

To  give  tone  to  the  parts,  moderate  preflure  fhould  fre¬ 
quently  be  made  upon  the  fac,  either  by  the  patient's  finger 
or  by  the  machine  already  mentioned,  and  this  fhould  be 
continued  for  a  confiderable  time.  Sometimes  the  difeafe 
returns  after  a  cure  has  been  made,  owing  to  difeafes  of  the 
conflitution,  carious  bone  contiguous  to  the  fore,  or  fome- 
times  to  too  fmall  an  opening  having  been  formed.  .  In  this 
cafe  a  canula  of  gold,  filver,  or  lead,  is  fometimes  introdu¬ 
ced  into  the  artificial  paffage,  and  the  (kin  healed  over  it  *, 
by  which  means  the  paffage  will  afterwards  remain  com¬ 
pletely  open,  and  no  difeafe  of  the  conflitution  can  ever  affeCl  ^ 
it.  We  fhall  defcribe  Mr  Peliier’s  method  of  performing  y 
this  operation,  who  has  made  feveral  improvements  on  it. 

The  patient  is  to  be  feated,  and  his  head  properly  fup- 
ported  by  an  affiftant;  then  the  fac  is  to  be  laid  freely  open 
tnoa  or  _  at  its  inferior  part;  the  nafal  du<ft  is  to  be  fearched  for  with 
performing  a  £rm  probe,  or  with  a  condu&or  (fig.  41.)  made  for  the 
tion.°^era  purpofe  ;  and  Pellier  afferts  that  he  never  fails  in  finding  it. 

As  foon  as  this  is  difcovered,  a  conical  tube  (fig.  42.), 
with  a  proje&ion  at  the  top,  and  another  in  the  middle 
for  fecuring  it  in  its  place,  mufl  be  put  upon  the  con- 
du&or,  previoufly  furnilhed  with  a  compreffor  (fig.  43.), 
and  it  fhould  be  of  fuch  a  fize  that  the  conductor  may  fit  it 
exa&ly.  The  point  of  the  conductor  is  now  to  be  paffed 
into  the  lachrymal  dudt ;  and  being  pufhed  in  till  it  reaches 
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the  noftril,  which  may  be  known  either  by  laferting  a  probe 
into  it,  or  by  a  few  drops  of  blood  falling  from  the  nofe, 
the  conductor  is  to  be  withdrawn  ;  leaving  the  compreffor 
upon  the  brim  of  the  canula,  which  muff  be  firmly  preffed 
down  with  the  left  hand,  while  the  conductor  is  removed 
with  the  other.  This  being  done,  the  compreffor  muff  next 
be  taken  out  ;  and  to  difcover  whether  the  canula  be  at  a 
proper  depth,  a  little  milk  or  water  fhould  be  injc&ed  thro' 
it.  If  the  inje&ion  pafs,  it  will  fliow  that  the  canula  is  pro¬ 
perly  placed.  If,  on  the  contrary,  any  obftru&ion  occur, 
there  will  be  reafon  to  fufped  that  it  is  already  pufhed  too 
far,  and  that  it  preffes  againft  the  os  fpongiofum  inferius ; 
in  which  cafe  the  canula  muft  be  withdrawn,  fhortened,  and 
reintroduced  as  before. 

The  fore  ought  to  be  kept  open  for  eight  or  ten  days 
after  the  operation  with  foft  lint  fpread  with  emollient  oint¬ 
ment,  and  the  whole  covered  with  a  comprefs .  of  foft  li¬ 
nen  fecured  with  a  bandage.  An  injection  of  milk  and  wa¬ 
ter  fhould  be  daily  paffed  through  the  canula  ;  and  as  foon 
as  the  fore  looks  clean  and  healthy,  the  drefiings^  fhould  be 
entirely  removed,  and  a  piece  of  court  plafter  laid  over  it. 
In  this  ftate  it  is  to  be  left  to  heal ;  but  the  plafter  muft  be 
renewed,  if  matter  appear  to  form  beneath  it.  By  this  me¬ 
thod  Mr  Pellier  finds,  that  fiftula  lachrymalis,  not  depending 
upon  difeafes  of  the  contiguous  bones  or  of  the  conflitution, 
may  commonly  be  completely  cured  in  two  or  three  weeks, 
which,  by  the  ufual  pra&ice,  might  require  feveral  months. 

Chap.  XV.  Of  AffeBions  of  the  Nofe . 

Sect.  I.  Of  Hemorrhagies  from  the  Nofe. 

When  the  means  mentioned  for  this  complaint  in  the  ar¬ 
ticle  Medicine  have  failed,  recourfe  muft  be  had  to  com- 
prelfion.  Dofiils  of  lint  introduced  into  the  noftrils  are 
fometimes  effe&ual ;  or  the  gut  of  fome  fmall  animal,  tied 
at  one  end,  then  introduced  by  a  probe  into  the  nofe  as  far 
as  the  pharinx,  and  filled  with  cold  water,  or  that  and  vine- 


Chap.  X' 

6„,,  _ j  _  -0 _ jf  by  adapting  itfelf  to  all  the  Affe^ 

parts,  and  prefling  equally  on  them,  has  been  attended  with  ^ 
advantage.  When  thefe  remedies  likewife  fail  in  their 
fed,  a  piece  of  catgut  or  wire  may  be  introduced  through 
the  nofe  into  the  throat,  and  brought  out  at  the  mouth  ;  a 
piece  of  fponge,  or  a  bolfter  of  lint  of  a  fize  fufficient  to  fill 
the  back-part  of  the  noftril,  is  then  to  be  fixed  to  it ;  the 
fponge  is  next  to  be  drawn  back  and  properly  applied.  An¬ 
other  is  to  be  applied  to  the  anterior  part  of  tlie  nofttil  and 
fecured.  The  fame  may  be  done  to  the  other  noftril,  if  it 
be  neceffary  ;  or  the  fponge  may  be  of  fuch  a  fize  as  to  fill 
the  ends  of  both  noftrils  at  the  fame  time.  By  this  con. 
trivance  the  blood  not  finding  an  outlet,  will  foon  coagulate, 
and  prevent  any  farther  evacuation. 

Sect.  II.  Of  Ozana. 

By  this  is  underftood  an  ulceration  within  the  nofe,  which 
may  be  occafioned  by  external  violence,  by  expofure  to  cold, 
by  irrritating  fubftances,  or  by  whatever  produces  inflamma- 
tion  in  the  membrane  lining  the  noftrils.  Sometimes  it 
arifes  from  venereal  infedion  ;  and  in  this  cafe  the  dif. 
charge  becomes  fo  acrid  as  to  corrode,  and  produce  caries  in 
the  bones  of  the  nofe.  When  the  difeafe  is  local,  and  not 
depending  upon  any  conftitutional  affedion,  aftringent  folu* 
tions  are  found  to  be  the  moft  ufeful,  fuch  as  a  decodionof 
bark  or  that  mixed  with  alum.  Dofiils  of  lint  dipped  in 
thefe  are  to  be  introduced  into  the  noftrils  three  01*  four 
times  a-day,  or  fome  prefer  the  injedion  of  fuch  fluids  by 
means  of  a  fyringe  as  being  more  effedual.  If  ftronger 


aftringents  be  neceffary,  a  folution  of  ftyptic  powder  ought 
to  be  ufed.  At  bed-time  an  ointment  prepared  with  zinc 
or  with  lapis  calaminaris  ought  likewife  to  be  applied.  Up¬ 
on  fome  occafions  the  application  of  a  blifter  to  the  temple 
has  cured  the  difeafe. 

Inftances,  however,  occur,  where  the  difeharge  is  occa* 
fioned  by  a  colledion  of  matter  within  the  antrum  maxillare; 
and  then  it  is  apt  to  refill  every  effort  till  a  proper  outlet 
be  given  to  it. 

When  the  complaint  is  owing  to  venereal  infection,  the 
primary  difeafe  is  to  be  attended  to,  and  mercurial  prepara- 
tions  are  to  be  applied  to  the  part;  but  when  the  bones  are 
carious,  till  thefe  are  removed  we  need  neither  expefl  that 
the  difeharge  will  ceafe,  nor  the  difeafe  be  otherwife  com¬ 
pletely  cured. 

Sect.  III.  Of  Imperforated  Nojlrlh . 

Sometimes  the  noftrils  are  in  part  or  entirely  obliterated. 
This  may  be  owing  to  burns;  fmall-pox;  different  kinds  of 
fores,  efpecially  thofe  of  a  venereal  nature  ;  and  fometimes 
it  is  the  effect  of  original  conformation,  for  it  has  been  ob* 
ferved  in  new-born  children. 

When  any  opening  appears  in  the  obftruded  noftril,  it 
may  be  readily  dilated  by  the  introdudion  of  a  furrowed 
probe,  and  then  cutting  upon  it  in  the  courfe  of  the  adhe* 
fion  :  but  when  no  paffage  appears,  the  operator  muft  en¬ 
deavour,  by  means  of  a  fcalpcl,  to  difcover  one  of  the  nof* 
tiils  ;  and  when  difcovered,  it  niuft  be  enlarged  by  a  direc¬ 
tor  and  bifloury,  as  in  the  former  cafe.  The  other  noftril  is 
to  be  treated  in  the  fame  manner.  After  the  openings  are 
formed,  they  might  be  preferved  of  a  proper  fize  by  the  in* 
trodudion  of  dofiils  of  lint,  which  fhould  be  frequently 
cleaned  or  renewed  ;  but  metallic  tubes  anfwer  the  purpofe 
better,  and  allow  the  patient  to  breathe  freely  through  them 
till  a  cure  be  performed.  Previous  to  their  introdu&ion, 
they  ought  to  be  covered  with  foft  leather  fpread  with  emol¬ 
lient  ointment,  and  retained  till  the  fores  are  completely 
healed. 


Chap* 
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i&ions 

the  Chap.  XVI.  Of  dffcftions  of  the  Mouth  and  Throat . 

ith  and  *  J 

Sect.  I.  Of  the  Divtfion  of  the  Parotid  Duft, 

When  the  parotid  du&  is  divided,  the  faliva  which  it 
tranfmits  paffes  over  the  cheek  inftead  of  going  into  the  ca- 
vitv  of  the  mouth. 

When  the  fnrgeon  is  called  to  a  recent  divifion  of  the 
du&,  he  ought  to  lay  the  divided  ends  of  it  .as  exa&ly  to¬ 
gether  as  poffible,  and  to  retain  them  in  their  fituation  till 
they  are  united  by  adhefive  platters,  cr  by  the  twitted  future 
if  there  be  confiderable  retraaion  of  the  parts..  But  when 
the  portion  of  the  dud  next  the  mouth  is  entirely  oblitera¬ 
ted,  an  artificial  pafiage  mutt  be  made  into  the  mouth,  and 
an  union  formed  between  the  opening  and  that  part  of  the 
dud  which  proceeds  from  the  parotid  gland.  The  artificial 
pafiage  ought  to  be  as  much  as  polfible  in  the  direftion 
of  the  natural  dua.  For  this  purpofe  a  perforation  of 
a  proper  fize  is  to  be  made  obliquely  into  the  mouth 
with  the  trocar  (fig.  44.) ,  from  the  fide  of  the  wound 
exaaiy  oppofite  and  contiguous  to  the  under  extremity 
of  the  upper  portion  of  the  dua  ;  and  then  a  piece  of 
leaden  probe  of  the  fize  of  the  perforator  ihould  be  in¬ 
troduced  by  means  of  the  canula,  and  be  kept  in  the  cheek 
till  the  fides  of  the  opening  become  callous ;  when  the  lead 
being  withdrawn,  the  extremities  of  the  artificial  and  natu¬ 
ral  duas  are  to  be  brought  into  contaa,  and  retained  there 
by  adhefive  platter  till  the  cure  is  completed.  Another  method 
has,  in  a  few  inftances,  been  followed  by  Mr  Latta  (fee  his 
Syjlem  of  Surgery),  of  introducing  one  end  of  a  bit  of  catgut 
into  the  artificial  opening,  and  bringing  it  out  at  the  month, 
while  the  other  is  introduced  a  little  way  into  the  extremity 
*>f  the  natural  dua,  and  retained  by  adhefive  platter  till  the 
wound  is  healed.  Whichever  way  the  operation  is  done, 
the  patient  ttiould  live  upon  fpoon-meat,  and  make  as  little 
motion  as  pofiible  with  his  lips  or  jaws. 

Sect.  II.  Of  the  Ha  re*  Up* 
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1  Operation 
lor  the 
lare  lip. 


The  hare-lip  is  a  fiffiire  in  the  upper  lip,  very  feldom  in  the 
under  one.  It  is  attended  with  want  of  fubftance,  and  has  its 
name  from  a  refemblance  to  the  lip  of  a  hare.  In  general 
it  is  only  a  fimple  fifiure,  though  fometimes  it  is  double  ;  in 
which  cafe  it  renders  a  cure  more  difficult  to  be.  executed. 
There  are  many  lips  where  the  want  of  fubftance  is  fo  great, 
that  the  edges  of  the  fifiure  cannot  be  brought  together,  or 
at  lead  where  they  can  but  juft  touch,  and  then.the  attempt 
ftiould  be  forborne.  It  is  likewife  improper  in  infants,  and 
ought  not  to  be  performed  till  feveral  months  after  they 
have  been  weaned,  when  they  will  have  acquired  more  ftrength 
to  undergo  the  operation,  and  will  be  lefs  liable  to  be  at¬ 
tacked  with  bowel  complaints,  which  frequently  make  them 
cry  at  an  earlier  period  of  infancy. 

Tn  proceeding  to  the  operation,  the  patient,  if  a  child, 
fhould  be  fecured  upon  a  perfon’s  knee,  or  rather  perhaps 
upon  a  table  ;  but  if  an  adult,  he  is  to  be  feated  upon  a 
chair,  in  a  proper  light.  The  frsenum  eonne&ing  the  gums 
to  the  upper  lip  is  to  be  divided  ;  if  a  fore-tooth  proj^dt  lo 
much  as  to  prevent  the  parts  from  being  brought  properly 
together,  it  is  to  be  extra&ed  ;  or  when  the  fifiure  runs 
through  the  bones  of  the  palate,  if  a  fmall  portion  of  the  bone 
project,  cliis  mutt  be  removed.  Matters  being  fo  far  ad- 
jutted,  the  operator  is  to  lay  hold  of  one  fide  of  the  fifiure 
between  the  thumb  and  fore-finger,  or  between  the  forceps 
(fig.  45.),  then  with  a  pair  of  fharp  and  very  ftrong  feifiars 
(fig.  46.),  or  with  a  fcalpel,  to  cut  off  a  thin  portion  of  the 
lip,  and  to  repeat  the  fame  thing  upon  the  other  fide  of  the 
fifiure,  fo  as  to  render  the  whole  edges  of  the  fifiure  completely 
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raw;  by  which,  if  the  operation  be  properly  performed,  a  piece  A^°n* 

will  be  feparated  in  form  like  an  inverted  V.  After  the  in-  Momh  an(* 
cifions  have  been  made,  the  veffels  fhould  be  allowed  to  bleed  Throat, 
freely  to  prevent  inflammation  ;  and  when  the  bleeding  has  — — '  "llf^ 
ceafed,  the  fides  of  the  wound  are  to  be  brought  accurately 
together,  and  kept  in  that  ftate  by  the  twi fled  future.  ’dhe 
fir  ft  pin  ought  to  be  as  near  as  polfible  to  the  under  edge  of 
the  lip  ;  another  is  to  be  inferted  near  the  upper  angle; 
and  if  the  patient  be  an  adult,  a  third  pin  will  generally  be 
neceffary,  half  way  between  the  other  two.  In  patting  them* 
they  ought  to  go  rather  deeper  than  half  through  the  lip* 
that  the  edges  of  the  wound  may  be  kept  properly  in 
contaa.  An  afiiftant  now  keeps  the  parts  together* 
while  the  operator  applies  a  firm  waxed  ligature  firft  to 
the  under  pin  5  and  having  made  three  or  four  turns  with 
it  in  the  form  of  an  eight  figure  (fig.  47.),  it  fhould  then  be 
carried  about  the  fecond,  and  in  a  fimilar  way  about  the 
third,  care  being  taken  that  the  thread  be  drawn  of  a  pro¬ 
per  tightnefs.  After  the  ligature  is  fecured,  a  piece  of  lint* 
covered  with  fome  mucilage,  fhould  be  laid  over  the  wound 
to  protect  it  from  the  air  ;  and  this  is  commonly  all  the 
bandage  neceffary.  When,  however,  from  a  great  want  of 
fubftance,  the  retra&ion  has  been  confiderable,  fome  advan¬ 
tage  is  derived  from  the  ufe  of  adhefive  platters  applied  to 
the  cheeks  and  tied  between  the  pins.  During  the  time  of 
the  care  the  patient  fhould  be  fed  upon  fpoon-meat,  and 
prevented  from  making  any  exertion  with  the  lips,  otherwife 
the  cure  might  be  confiderably  retarded.  At  the  end  of 
five  or  fix  days  the  pins  may  be  taken  out,  when  the  parts 
will  commonly  be  found  completely  united. 

In  the  cafe  of  a  double  hare-lip,  the  operation  fhould  be 
firft  done  upon  one  fifiure  ;  and  when  a  cure  is  completed 
there,  it  may  be  done  fafely  upon  the  other. 

Sect.  III.  Of  Extirpation  of  Cancerous  Lips . 

The  under  lip  is  much  more  frequently  attacked  with 
cancer  than  the  upper,  or  indeed  than  any  other  part  of  the 
body  :  And  as  little  dependence  is  to  be  placed  upon  exter¬ 
nal  applications  or  internal  remedies,  recourfe  muft  be  had 
to  the  knife  as  the  only  certain  method  of  cure. 

When  the  difeafe  has  not  attacked  any  confiderable  part 
of  the  lip,  the  difeafed  part  is  to  be  cut  out,  and  the  wound 
cured  by  the  twitted  future.  The  operation  ought  there¬ 
fore  to  be  performed  early,  to  allow  the  parts  to  be  brought 
properly  together.  The  general  fteps  of  the  operation  arc 
nearly  the  fame  as  in  the  operation  for  hare-lip,  and  there¬ 
fore  need  not  be  repeated.  It  is  only  to  be  obferved,  that 
all  the  difeafed  parts  are  to  be  removed,  taking  care  to  make 
the  cut  in  fuch  a  way  as  will  moft  readily  admit  of  the  twitt¬ 
ed  or  hare-lip  future.  When  the  parts  can  be  brought  to¬ 
gether,  the  lip  will  have  nearly  the  fame  appearance  as  in  > 
the  operation  for  hare- lip  ;  but  when  the  difeafe  fp reads 
over  a  confiderable  part  of  the  lip,  fo  as  to  prevent  the  found 
parts  from  being  united  after  the  difeafed  parts  have  been 
removed,  all  that  can  be  done  is  to  remove  the  part  attested* 
fecure  the  bleeding  veffels,  and  drefs  the  fore  like  any  other 
recent  wound. 


Sect.  IV.  Of  Slffediions  of  the  Teeth,  • 

In  dentition  the  gums  inflame  and  fw ell  about  the  parts  Dentition 
where  the  teeth  are  afterwards  to  appear  ;  the  child  is  con. 
tinually  rubbing  the  gums  with  its  finger;  the  faliva  is  com¬ 
monly  increafed  in  quantity,  though  fometimes  the  contrary 
happens;  fometimes  the  bowels  are  remarkably  coftive,  tho* 
more  frequently  the  reverfe  :  there  is  generally  quick  pulfe* 
with  heat,  and  other  fymptoms  of  fever  ;  and  on  fome 
occafions  thefe  fymptoms  are  attended  with  convulfions. 

The  means  found  to  be  moft  ufeful  here  are  fuch  as 
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are  inoft  tlfe&ual  in  allaying:  irritation  ;  as  opiates,  blis¬ 
ters,  and  efpecially  warm-bathing*  When  thefe  fail,  cut¬ 
ting  the  gum  by  means  of  a  ileme  (fig*  4$  )>  over 
approaching  tooth,  is  frequently  found  to  remove  every 
fymptom  ;  but  this  ought  to  be  done  earlier  than  it  com¬ 
monly  is  to  have  the  full  effed.  Whenever  the  fymptoms 
give  ieafon  to  think  that  a  tooth  is  approaching,  the  gums 
fhould  be  cut  freely  over  that  part  where  the  teeth  may.be 
firft  expected.  When  the  fymptoms  recur,  the  operation 
fhould  be  repeated.  A  crucial  incifion  is  attended  with  full 
more  tffed  5  and  the  bleeding  which  afterwards  takes  place 
: — L  confiderable  fervice.  The  incifion  fhould  always  be 
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carried  as  far  as  the  tooth,  which  ought  to  be  fomewhat  ex- 
pofed;  and  whe-n  properly  done,  is  frequently  followed  with 
immediate  relief.  Sometimes  the  fame  kind  of  fymptoms 
attend  the  cutting  of  the  fecond  fet,  particularly  of  the 
dentes  fapientiic.  When  this  is  owing  to  the  thicknefs  of 
the  gums,  fcarifying  gives  the  greateft  relief;  but  fometiraes 
it  is  for  want  of  room  in  the  jaw,  and  then  the  tooth- fhould 
be  drawn. 

Derangement  of  the  teeth  happens  more  fre^uent.y  in 
“  the  fecond  than  in  the  firft  fet,  and  more  commonly  in  the 
fore  than'  in  the  back  teeth.  This  may  be  owing  to  the 
firil  fet  remaining  in  the  jaw  after  the  fecond  have  appeared. 
Another  caufe  is  a  wafte  of  fpace  in  the  jaw  ;  and  a  third 
is  a  mal- conformation  of  the  teeth,  where  they  are  too  large 
in  proportion  to  the  jaw,  and  therefore  overlope  each  other. 
The  remedy  is  the  fame  in  each  of  thefe  cafes,  viz.  to  ex¬ 
tract  the  teeth  which  (land  in  the  way  of  the, reft,  to  allow 
thofe  which  are  out  of  their  place  to  come  into  the  row,  and 
put  on  a  more  uniform  appearance. 

The  ufual  method  of  moving  teeth  which  are  out  f>f  the 
row  is,  by  fixing  them  with  a  ligature  to  the  neareft  teeth  ; 
or  the  fame  thing  is  done  by  metalline  plates  or  pieces  of 
wire.  But  thefe  methods  have  not  been  found  fully  to  an* 
fwer  che  purpofc  intended,  though  in  fomc  cafes  they  may 
be  ufeful.  When  one  or  more  front  teeth  are  accidentally 
drawn  out  of  the  jaw,  they  ought  to  be  immediately  repla¬ 
ced.  When  the  teeth  are  broken  over  or  otherwile  inju¬ 
red,  they  may  be  fupplied  with  others  tranfplanted  from  the 
jaws  of  another  perion ;  but  this  can  only  be  done  when  the 
lockets  have  been  newly  emptied,  for  aftei  inflammation 
comes  on  it  is  impra&icable.  In  thefe  cafes  the  inflamma¬ 
tion  muft  be  allowed  to  fubfide,  and  then  artificial  teeth  can 

be  readily  adapted.  . 

When  the  teeth  are  loofened  by  external  violence,  by  fails 
and  blows,  or  by  improper  ufe  of  inftruments  in  pulling  dif- 
eafed  teeth  in  the  neighbourhood  of  found  ones,  they  may 
again  be' made  tolerably  fall  by  prefling  them  as  firmly  as 
poftible  into  their  fockets.  and  preferving  them  fo  with  liga¬ 
tures  of  catgut,  Indian  weed,  or  waxed  filk,  and  keeping 
the  patient  upon  fpoon-meat  till  they  are  firm.  When  loofe 
teeth  are  owing  to  tartar,  nothing  will  faften  them  till  the 
caufe  be  removed  ;  and  this  ought  to  be  done  early,  other- 
wife  it  will  have  no  effed.  Frequently  the  teeth  become 
loofe  from  a  fponginefs  in  the  gums,  often,  but  improperly, 
attributed  to  feurvy.  The  beft  remedy  is  fcarifying  the 
gums  deeply,  and  allowing  them  to  bleed  freely  ;  this  fhould 
be  repeated  till  they  are  fully  faftened.  Mild  aftringents,  as 
tindure  of  bark,  are  here  attended  with  good  effe&s,  tho’ 
thofe  of  a  Itrong  nature  will  certainly  do  harm.  1  he  mouth 
fhould  be  frequently  wafhed  with  cold  water  ftrongly  im¬ 
pregnated  with  thefe,  and  the  patient  fhould  not  ufe  the 
teeth  which  have  been  loofe  till  they  become  firm  again. 
The  loofening  of  the  teeth  in  old  age  cannot  be  remedied, 
as  it  is  owing  to  a  wafting  of  their  fockets,  from  which  the 
teeth  lofe  their  fupport. 

Tiie  teeth  fometimes  become  yellow  or  black  without 
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any  adventitious  matter  being  ofeferved  in  them;  at  other  Aff 
times  they  become  foul,  and  give  a  taint  to  the  breath,  in 
conlequence  of  the  natural  mucus  of  the  mouth,  or  part  of  T^h. 
the  food  remaining  too  long  about  them*  The  mo  ft  fre- 
quent  caufe  of  foul  teeth  is  the  fubftancc  called  tartar  y which  of  cleaning 
ieems  to  be  a  depofition  from  the  faliva,  nnd  with  which  the  the  U;th. 
teeth  are  often  almoft  entirely  incrufted.  .When  this  fub- 
ftance  is  allowed  to  remain,  it  mfinuates  itfelf  between  the 
gums  and  the  teeth,  and  then  gets  down  upon  the  jaw  in 
fuch  a  manner  as  frequently  to  loofen  the  teeth.  This  in*, 
deed  is  by  far  the  moft  common  caufe  of  loofe  teeth,  and 
when  they  have  been  long  covered  with  this  or  with  any 
other  matter,  it  is  feldom  they  can  be  cleaned  without  the 
aftiftance  of  inftruments.  But  when  once  they  are  cleaned, 
they  may  generally  be  kept  fo  by  rubbing  them  with  a  thin 
piece  of  foft  wood  made  into  a  kind  of  brufh,  and.  dipped 
into  white- wine  vinegar  ;  alter  which  the  mouth  is  to  be 
wafhed  with  common  water. 

When  the  teeth  are  to  be  cleaned  by  inftruments,  the 
operator  ought,  with  a  linen  cloth  or  with  a  glove,  to 
prefs  againft  the  points  of  the  teeth,  fo  as  to  keep  them 
firm  in  their  fockets,  with  the  fingers  of  the  one  hand, 
while  he  cleans  them  with  the  neceffary  inftruments, 
fig.  51.  n°  I,  2,  if  4,  5>  Held  in  the  other;  taking  care  Plate 
not  to  ferape  them  fo  hard  as  to  loofen  them,  or  to  rub  offcccuiwi, 
the  enamel.  This  being  done,  the  teeth  fhould  be  rub¬ 
bed  over  with  a  fmall  brufh,  or  a  piece  of  fponge  dipped  in 
a  mixture  of  cream  of  tartar  and  Peruvian  bark.  T  he  fame 
application  may  be  made  to  the  teeth  for  a  few  days,  alter 
which  they  may  be  kept  clean  as  already  directed. 

The  teeth  are  fometimes  covered  over  with  a  thin  dark 
coloured  feurf,  which  has  by  fome  been  miftaken  for  a  wa- 
fling  of  the  enamel,  but  which  is  only  an  extraneous  mat¬ 
ter  covering  it.  By  perfeverance  this  may  be  cleaned  off 
as  completely  as  where  the  teeth  are  covered  with  tartar  ; 
but  it  is  apt,  after  fome  time,  to  appear  agaim  When  thu 
is  obferved,  the  fame  operation  muft  be  repeated. 

For  the  purpofe  of  applying  powders  or  wafhes  to  the 
teeth,  a  brufh  or  a  fponge  is  commonly  employed  ;  the  latter 
is  certainly  preferable,  as  being  lefs  in  danger  of  wearing 
down  the  enamel,  or  of  feparating  the  teeth.  ^5 

The  caufes  producing  toothach  may  be,  expofure  of  the  of  tooth- 
nerve  of  a  tooth,  by  breaking  or  wafting  of  the  enamel,  in*  ach. 
fl animation  in  or  about  the  tooth,  or  from  lympathy  when 
diftant  parts  are  affe&ed,  as  the  eye,  the  ear,  the  flomach, 
or  the  uterus,  as  in  time  of  geftation.  After  toothach  has 
once  been  produced  and  removed,  it  is  apt  to  return  by  ex- 
pefure  to  cold,  by  taking  hot  liquids,  by  hard  bodies  prefled 
againft  the  nerve  in  the  time  of  chewing,  by  the  ufe  of  a 
pick-tooth,  &c.  *37 

With  refped  to  the  cure  of  this  difeafe,  no  rule  can  be  vie  hodd 
laid  down  which  will  anfwer  with  certainty  upon  all  occa-cure. 
fions.  No  remedy  has  yet  been  difeoveted  which  will  at  all 
times  even  moderate  the  pain  ;  relief,  however,  is  frequently 
obtained  from  acrid  iubftances  applied  to  the  tooth,  fo  as 
to  deftroy  the  irritability  of  the  nerve  ;,  fuch  as  opium,  ipirit 
of  wine,  camphire,  and  eflential  aromatic  oils.  When  thefe 
fail,  bhfters  behind  the  ear,  or  deftroying  the  nerve  by  the 
cautious  ufe  of  ftrong  acids,  or  by  a  red  hot  wire  frequent¬ 
ly  applied  to  the  p^rt,  have  been  attended  with  advantage.. 

When  a  black  or  moi tilled  fpot  appears  on  a  tooth,  it  it 
be  quite  fuperfieial,  it  may  be  removed  ;  but  if  it  go  through 
the  thicknels  of  the  enamel,  it  will  be  more  advifable  to  let 
it  remain. 

When  a  fmall  hole  breaks  out  in  a  tooth,  particular  at¬ 
tention  fhould  be  paid  to  prevent  the  admiflion  of  air.  Tin, 
lead,  or  -  gold* leal»  commonly  employed  for  this  purpofe, 

fometimes  give  relief  for  many  months;  or  even  years ;  but 
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at  other  times  are  of  KttTc  advantage,  and  in  fome  inftances 
create  great  pain.  .  Gum-maftich  or  bees-wax  are  frequent¬ 
ly  employed,  and  can  be  made  to  fill  the  cavity  of  the  tooth 
{fill  better  than  metalline  fubftances.  When  fluffing  is  to 
be  employed,  it  ought  to  be  done  in  the  intervals  of  the  fits 
of  toothach,  otherwife  it  will  give  great  uneafmefs.  When 
it  is  to  be  ufed,  the  whole  cavity  of  the  tooth  fhould  be  fill¬ 
ed  ;  and  this  is  to  be  done  with  the  inftrumentsr  fig.  52. 
n°  1,  2, '3. 

When  the  remedies  made  ufe  of  for  the  removal  of  tooth¬ 
ach  have  failed  in  their  effe#,  and  it  is  found  that  the  com¬ 
plaint  ft  ill  continues,  it  will  be  necefiary  to  extra#  the 
tooth.  In  doing  this,  it  ,may  be  obferved,  that  all  the  teeth 
may  be  pulled  to  either  fide,  excepting  the  dentes  fapientiae 
of  the  lower  jaw,  which  ought  to  be  pulled  outwards,  other- 
wife  the  jaw  may  be  fplintered.  As  foon  as  the  focket  is 
cleared  of  blood,  if  the  tooth  be  not  much  fpoiled,  it  may 
be  immediately  replaced,  when  it  will  become  as  ufeful  as 
before.  It  is  difficult,  however,  to  replace  the  large  grin¬ 
ders,  on  account  of  their  diverging  roots.  The  more  per¬ 
pendicularly  the  teeth  are  pulled,  the  lefs  contufion  and  in¬ 
jury  will  be  done  to  the  jaws  and  alveoli.  But  as  no 
inllrument  has  been  yet  invented  .  capable  of  effecting 
this  properly,  furgeoks  are  obliged  to  be  contented  with 
an  inftrument  which  a#s  in  a  lateral  diredlion.  One  of 
the  heft  is  that  (fig.  53.)  in  form  of  a -key,  with  a  claw 
and  fulcrum.  Previous  to  the  operation,  this  fhould  be 
covered  with  a  linen  rag,  to  prevent  the  gum  from  fuller¬ 
ing.  After  dividing  the  gum,  or  feparating  it  from  the 
tooth,  the  claw  is  to  be  fixed  as  deep  between  the  teeth  and 
gum  as  poffible.  Then  the  fulcrum  is  to  be  applied  on  the 
oppofite  fide.  The  furgeon  may  now,  with  one  turn  of  the 
handle  of  the  inftument,  pull  the  tooth  out  at  once.  But 
the  turn  fhould  not  be  effedlcd  by  a  fudden  jerk,  but  in  the 
mod  cautious  and  flow  manner.  When  it  happens  to  be 
one  of  the  great  molares,  whofe  roots  diverge  very  much, 
and  when  they  are  firmly  fixed,  after  only  looting  it  with 
the  firft  pull,  the  claw  of  the  inftrument  is  to  be  applied  to 
the  other  fide  of  the  tooth,  and  the  turn  given  in  a  contrary 
direction  to  the  firft.  After  it  has  been  fufficiently  loofened 
in  this  manner,  it  is  to  be  laid  hold  of  by  a  common  teeth  • 
forceps  (fig.  54.),  and  extracted  in  the  eafteft  manner.  Up¬ 
on  extraction  of  the  tooth,  any  detached  fplinters  occur¬ 
ring  are  to  be  immediately  removed.  Should  any  confider- 
able  hemorrhagy  take  place,  the  patient  may  take  fome  cold 
water,  vinegar,  or  fpirit  of  wine  into  his  mouth,  and.doffils 
of  lint  may  be  introduced  into  the  focket.  After  all  thefe 
fail,  recourie  muft  be  had  to  the  actual  cautery.  . 

When  flumps  occur  from  caries,  or  when  the  teeth  have 
broken  in  time  of  the  extracting,  the  common  key  will 
foinetimes  remove  them  ;  if  that  fail,  the  punch  (fig.  55.) 
is  to  be  ufed.  The  operator,  having  this  inftrument  in  one 
hand,  is  to  place  the  fore  finger  of  the  other,  with  a  piece 
of  cloth  wrapped  round  it,  upon  the  infide  of  the  jaw  eppo- 
fite  to  the  flump,  to  protect  the  neighbouring  parts. 

Teeth  can  never  be  tranfplanted  with  propriety  in  child¬ 
hood  or  in  old  age.  The  conftitution  mull  be  free  from 
thofe  difeafes  which  affect  the  gums.  The  tooth  to  be 
tranfplanted  mull  be  taken  from  a  perf'n  of  a  found  .con- 
ftitution,  otherwife  it  will  convey  infection.  To  guard  as 
much  as  poffible  againft  infection,  it  fhould  be  immerfed 
for  a  few  minutes  in  lukewarm  water,  and  then  well  dried 
and  cleaned.  It  ought  to  fit  the  focket  exactly  ;  if  it  be 
too  large,  it  may  be  filed  down,  avoiding  the  enamel  as 
much  as  poffible.  The  furface  of  it  fhould  be  at  firft  on  a 
level  with  the  re*>,  or  rather  a  little  more  deprefied,  that  it 
may  be  as  fccuie  a3  poffible  in  its  place.  If  the  tooth  fit 
the  focket  properly,  there  will  be  no  occafton  for  uflng  a 
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ligature  to  fix  it ;  but  if  a  ligature  be  found  necefiary,  it  Boils  and 

may  be  made  of  threads  of  fine  filk  properly  waxed.  Af- 

ter  the  operation  is  finifhed,  the  patient  ought  to  avoid  Cqu<!11s  iC 

whatever  may  be  in  danger  of  {baking  the  tooth,  and  this 

is  to  be  attended  to  till  the  tooth  is  perfectly  firm.  He 

fhould  alfo  guard  againft  cold  and  moift  air,  and  live  upon 

fpoon-meat. 

Sect.  V.  Of  Boils  and  Excrefcences  of  the  Gums . 


240 

Gum  boils  may  arife  from  cold  or  from  external  violence,  Of  gun* 
See .  but  moft  frequently  they  are  the  confequence  of  tooth- bui*8’ 
ach.  The  complaint  begins  with  pain  attending  a  tumor 
on  the  parts  affected  ;  by  degrees  the  fide  of  the  face  fwells 
confiderably  ;  the  tumor  of  the  gum  now  begins  to  point  ; 
and  if  it  be  not  opened,  it  burfts  and  gives  the  patient  im¬ 
mediate  relief.  When  the  boil  is  owing  merely  to  inflam¬ 
mation,  after  the  matter  is  evacuated,  the  complaint  goes 
off ;  but  when  it  proceeds  from  a  caries  of  a  tooth,  it  will 
continue  as  long  as  the  caufe  remains  ;  the  tooth  therefore 
ought  to  be  extracted.  After  the  abfeefs  has  burft,  if  the 
matter  continue  to  be  difebarged,  it  may  fometimes  be 
dried  up  by  injecting  fome  aftringent  liquor  ;  but  the  moft: 
effectual  method  is  to  lay  the  abfeefs  fully  open,  and  to  heal 
it  from  the  bottom  by  dofllls  of  lint.  Sometimes  abfeeffes 
occur  of  a  more  obftinate  nature,  owing  to  a  carious  ilate  of 
the  jaw.  In  that  cafe  fuppuration  ought  to  be  promoted, 
and  the  part  laid  open  as  foon  as  matter  is  formed;  keeping 
the  paffage  open  for  the  difcharge,  being  the  only  means  for 
effecting  a  cure. 

Excrefcences  of  various  degrees  cf  firmnefs  fometimes Excrcfccn* 
grow  upon  the  gums.  Some  are  foft  and  fungous,  while cesin 
others  are  of  a  warty  nature.  In -general  they  are  not  at-^urris* 
tended  with  pain.  They  frequently  originate  from  caries  of 
the  teeth,  or  of  their  fockets ;  in  which  cafe  the  removal  of 
the  fpoiled  teeth,  and  the  fubfequent  exfoliation  of  the  cari¬ 
ous  part  of  the  jaw,  will  often  accomplifh  a  cure.  But 
when  this  does  not  happen,  the  tumor  fhould  be  removed  as 
foon  as  it  becomes  troublcfome,  otherwife  there  may  be  dan¬ 
ger  of  its  ending  in  cancer.  The  removal  may  be  effected 
by  a  ligature  or  knife,  according  as  the  tumor  may  have  a 
narrow  or  broad  bafts**  It  is  fometimes  necefiary  to  ufe  a 
fpeculum  oris  to  keep  the  mouth  open.  After  the  tumor 
is  extirpated,  the  wound  fhould  be  allowed  to  bleed  freely, 
to  prevent  fubfequent  inflammation.  When  the  hemorrha¬ 
gy  proceeds  too  far,  it  fhould  be  reflrained  by  the  applica¬ 
tion  of  fpirit  of  wine,  or  tincture  of  myirh,  or  fohrtion  of 
alum,  Sec.  and  fhould  thefe  prove  ■urtfuccefsful,  the  lunarcau- 
ftic  will  feldom  fail  of  having  the  defired  effect.  No  dref- 
ftngs  can  be  applied  ;  but  for  fome  days  after  the  operation, 
the  mouth  fhould  be  frequently  wafhed  with  a  warm  emol¬ 
lient  decoction  ;  and  the  cure  will  be  afterwards  promoted  ' 
by  the  application  of  fome  gently:  aftringent  liquor,  as  port, 
wine,  tirwture  of  rofes,  Si c. 

Sect.  VI,.  Of  Abfcejfes^  etc.  in  the  Antrum  Maxi  Hare. 

This  difeafe  is  known  by  a  pain  and  uneafinefs  beginning 
in  the  cheek,  and  extending  upwards  to  the  eyes,  nofe,  and 
ears,  together  with  a  f welling,  which  in  the  latter  flag es  of 
the  difeafe  tends  to  a  point,  melt  frequently  in  the  cheek. 
Sometimes  a  diicharge  cufues  between  the  roots  of  the  back- 
teeth,  when  they  happen,  to  penetrate  the  antrum.  Some¬ 
times  a  difcharge  of  matter  from  the  noftiils  takes  place,  parti¬ 
cularly  when  the  patient  lies  on  the  fide  oppoftte  to  the  tumor. 

The  difeafe  may  ariie  from  cold,  or  whatever  produces  in¬ 
flammation  in  general  ;  but  the  moft  common  caufes  are 
violent  fits  of  the  toothach,  occafioning  exceflive  pain  and 
inflammation  of  the  membranes  of  the  nofc  and  antrum. 

The  cure  is  performed  by  giving  a  free  difcharge  to  the 
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contents  of  the  tumor :  and  this  is  done  in  two  ways ;  either 
'  by  extracting  one  of  the  two  anterior  great  molares,  which 
are  iituated  under  the  antrum,  and  making  a  perforation 
with  a  round  trocar  (fig.  49*)  through  the  bottom  of  t  e 
focket ;  if  this  has  not  been  already  perforated  by  the  fangs  . 
of  the  tooth  or  eroded,  in  which  cafe  the  matter  will  pafs 
out  immediately  after  the  extraftion  :  or  the  perforation  may 
be  made  by  the  inftrument  reprefented  in  fig.-  50.  thro’  that 
part  of  the  antrum  which  proje&s  outwardly  over  the  molares. 
As  moll  people  wiih  to  avoid  the  pulling  of  a  tooth,  when 
it  does  not  appear  to  be  abfolutely  neceffary,  the  perforation 
is  commonly  made  in  the  way  laft  mentioned.  Some  au¬ 
thors,  however,  objed  to  this,  as  not  giving  a  fufficiently 
,  depending  opening  to  the  matter.  As  foon  as  the  matter 
is  difcharged,  a  plug  may  be  introduced  into  the  perfora- 
which  may  be  removed  frequently  to  allow  the  matter 
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Chap,  xvi; 

Divifion  of 
.  Frsnum 

Sometimes  the  fnenum  linguae  extends  to  the  pomt  ot  Liogu*. 
the  tongue,  and  tying  it  down ;  whereas,  in  the  natural  ftate, 1 
it  ends  about  one-fourth  of  an  inch  farther  back.  W  hen 
this  is  the  cafe,  it  is  to  be  divided,  guarding  againfl  wound¬ 
ing  the  neighbouring  veffels,  or  the  ends  of  the  falivary 
'duds.  The  divifion  may  be  made  with  a  common  fcalpel, 
but  Hill  better  with  a  pair  of  very  fharp  fciffars  with  blunt 

P°The  child  being  laid  acrofs  the  nurfe’s  knee,  the  furgeon 
fhould  open  the  mouth,  and  raife  the  tongue  with  the  two 
firflt  fingers  of  the  one  hand,  while  with  the  other  he  intro¬ 
duces  the  fciffars,  and  divides  the  fraenum  in  the  middle, 
and  as  tar  back  as  is  necefTary. 

Sect.  X.  Of  Enlargement  of  the  Fonfils  and  Uvula. 
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to  pafs  out,  and  to  admit  aftringent  folutions  of  bark,  &c. 
to  be  occafionally  thrown  into  the  cavity  of  the  antrum.  In 
this  way  a  cure  is  obtained,  if  the  bones  be  found  ;  but  1 
they  are  carious,  it  is  impoffible  to  exped  a  cure  till  the. 
‘difeafed  portions  of  the  bone  exfoliate  and  be  removed. 
When  cloated  blood  is  formed  in  the  antrum,  it  is  to  be  re¬ 
moved  in  the  fame  manner.  Sometimes  the  tumor  of  the 
cheek  is  owing  to  a  fwelling  of  the  bones,  and  no  matter  is 
found  in  the  antrum  :  I11  that  cafe  the  operation  does  harm. 
No  external  application  has  yet  been  difcovered  for  removing 
fiich  a  fwelling,  though  a  long  continued  courfe  of  mercury 
has  been  found  to  be  of  fome  fervice. 


Sect.  VII.  Of  Ranula . 


This  i3  a  tumor  under  the  tongue,  moft  frequently  owing 
>  to  an  obftrudion  in  one  of  the  falivary  duds.  Sometimes  it 
contains  matter  like  the  fynovia  of  the  joints,  fometimes  a 
-  fatty  matter,  now  and  then  ftony  concretions,  but  moft  com¬ 
monly  a  fluid  like  faliva.  It  often  acquires  fuch  a  fize  as 
to  prevent  fucking  in  infants,  or  maftication  and  fpeech  in 
-adults.  When  the  perfon  attempts  to  fpeak,  he  only 
makes  a  croaking  noife  :  hence  the  name  of  the  difeafe. 

The  beft  mode  of  treatment  is  to  lay  the  tumor  fully 
open  by  means  of  a  fcalpel  or  large  lancet,  to  evacuate  its 
contents  completely,  and  then  to  wafh  the  cavity  with  any 
mild  fluid,  as  milk  and  water.  If  the  fore  be  difficult  to 
heal,  tindure  of  bark  or  other  aftringents  may  be  ufed. 
When  the  tumor  is  obferved  to  be  filled  with  a  fatty  or 
any  other  firm  fubftance,  it  ought  to  be.  removed  entirely. 
The  only  application  necefTary  in  the  time  of  the  cure,,  is 
the  frequent  injedion  of  milk  and  water,  or  any  other  mild 
fluid,  by  means  of  a  fyringe 


Sect.  VIII.  Ulcers  within  the  Mouth. 


When  ulcers  of  the  mouth  arife  from  a  general  affe&ion 
<  of  the  fyftem,  this  muft  be  removed  before  a  cure,  can  be  ex¬ 
pend.  When  they  originate  from  {harp  points  in  the 
teeth,  thefe  are  to  be  filed  off,  and  fome  aftringent  foliition 
taken  occafionally  into  the  mouth.  Notwithftanding  thefe 
and  other  remedies,  the  fores  fometimes  becomes  worfe,  dif- 
charging  a  thin  fetid  fames,  attended  with  much  pain,  and 
putting  on  every  appearance  of  cancer.  In  this  fituation,  ex¬ 
tirpation  is  the  only  thing  that  can  effed  a  cure.  .  If  the 
fore  be  only  fuperficial,  it  may  pretty  readily  be  extirpated; 
but  when  deep-feated,  it  may  fometimes  be  necefTary  to  cut 
through  the  whole  fubftance  of  the  cheek,  and  heal  the 
fore  by  the  hare  lip  future.  When  the  tongue  is  the  fub- 
jed  of  operation,  the  operator  ought  to  be  ready  to  take 
up  the  bleeding  veffels  by  the  tenaculum  or  the  needle.  A- 
* long  with  ligature,  it  may  be  necefTary  to  ufe  aftringent 
gargles,  or  a  mixture  of  vitriolic  acid  in  water.  If  thefe 
i/ail,  the  potential  or  even  adual  cautery  muft  be  ufed. 


The  tonfils  fometimes  gtow  fo  large  and  hard  as  to 
come  incurable,  and  even  to  threaten  fuffocation.  The  then'Q®‘ 
tumors  here  have  been  commonly  confidered  as  to  be  of 
feirrhous  nature  ;  but  they  are  neither  attended  with  fhoot- 
ing  pain,  nor  are  they  apt  to  degenerate  into  cancer  ;  neither 
do  fwellmgs  return  after  the  tonfils  have  been  extirpated : 
hence  they  ought  not  to  be  removed  till  by  their  fize  they 
impede  deglutition  or  refpiration  ;  but  whenever  they  do 
this,  they  may  be  removed  with  fafety.  .  The  only  proper 
method  of  removing  them  is  that  by  ligatures,  which  are 
not  only  void  of  danger,  but  feldom  fail  to  perform  a  cure. 

If  the  bafe  of  the  tonfil  be  fmaller  than  the  top,  the  liga¬ 
ture  is  to  be  ufed  as  for  polypi  in  the  throat  ;  but  however 
broad  the  bafe  of  it  may  be,  much  difficulty  will  feldom  oc¬ 
cur  in  fixing  it,  for  the  fwelling  is  always  very  prominent. 

In  difeafes  of  this  kind  both  tonfils  are  generally  affeded ; 
but  if  the  removal  of  one  of  them  forms  a  fufficient  paffage 
for  the  food,  the  other  may  be  allowed  to  remain.  When, 
however,  it  is  neceffary  to  extirpate  them  both,  the  inflam¬ 
matory  fymptoms  produced  by  the  extirpation  of  the  firft 
fhould  be  allowed  to  fubfide  before  any  attempt  be  made 
to  remove  the  other. 

When  the  form  of  the  tonfils  happens  to  be  conical,  fo 
that  the  ligature  would  be  apt  to  flip  over  their  extremi¬ 
ties,  Mr  Chefelden  has  recommended  a  needle  (fig.  j6.), 
with  an  eye  near  the  point :  a  double  ligature  being  put 
into  the  eye,  the  inftrument  is  to  be  puihed  through  the 
centre  of  the  bafe  of  the  tumor,  and  the  ligature  being.laid 
hold  of  by  a  hook  and  pulled  forwards,  the  inftrument  is  to 
be  withdrawn  ;  then  it  is  to  be  divided,  and  fo.  tied  that 
each  part  may  furround  one  half  of  the  tumor.  This  method 
however  is  fcarcely  ever  found  to  be  neceffary.  . 

Enlargements  of  the  uvula,  from  inflammation  or  “°*PuVU]ai 
other  caufes,  may  generally  be  removed  by  the  frequent  ufe 
of  aftringent  gargles,  as  of  ftrong  infufions  of  red  rofe-leaves 
or  of  Peruvian  bark.  But  when  thefe  fail,  and  the  enlarge¬ 
ment  is  fo  confiderable  as  to  give  great  uneafinefs  by  impe- 
ding  deglutition,  irritating  the  throat,  and  fo  caufing  cough, 
retching,  and  vomiting,  extirpation  is  the  only  thing  upon  ^ 
which  any  dependence  can  be  placed.  Excifion  is  the  rea*  Extirpan®11 
dieft  method  when  the  uvula  is  only  elongated  ;*but  when  of  the  ^ 
the  fize  is  confiderable,  dangerous  hemorrhagies  fometimesla- 
attend  this  method ;  on  which  account  a  ligature  is  pre¬ 
ferable.  The  operation  may  be  readily  performed  by  thofe 
of  the  cpmrnon  kind;  fome  prefer  the  curved  probe-pointed 

biftoury.  ‘  x 

In  performing  the  operation,  the  fpeculum  oris  (ng.  57*/ 
is  neceffary  to  keep  the  mouth  fufficiently  open,  and  the 
uvula  (hould  be  laid  hold  of  by  a  pair  of  forceps  or  a  frnall 
hook,  fo  as  to  keep  it  firm,  and  prevent  it  from  falling  into 
the  throat.  After  the  operation,  if  the  bleeding  be  confi¬ 
derable,  it  may  be  checked  by  aftringent  gargles,  or  by 

touch* 
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touching  the  part  with  lunar  cauftic  ;  but  tins  will  feldom 
be  neceflary. 

When  a  ligature  is  to  be  employed,  it  may  be  readily 
done  according  to  the  method  recommended  in  the  extir¬ 
pation  of  polypi.  A  double  canula  with  a  ligature  may 
be  paded  through  the  nofe,  or  the  ligature  may  be  applied 
according  to  Chefelden’s  method  in  extirpation  of  the  ton- 
lils. 

Sect.  XI.  Of fiarifying  and  fomenting  the  Throat. 

In  inflammatory  affe&ions  of  the  throat,  the  means  com¬ 
monly  employed  are  gargles,  fomentations,  fcarification, 
or  top-bleedmg.  Gargles  are  ufeful  for  cleaning  the  fauces 
from  thick  mucus  or  other  fordes  ;  they  may  likewife  be 
ufeful  in  cafes  of  ulceration.  In  relaxation  of  the  parts, 
they  are  employed  to  advantage  when  made  of  aftringent 
materials.  Fomentations  may  be  of  fome  ufe  when  exter¬ 
nally  applied  ;  but  the  fleam  of  water,  Sc c.  drawn  into  the 
throat,  by  means  of  Mudge’s  inhaler  (fig.  58.),  is  preferable. 
Sometimes  it  is  neceffary  to  draw  blood  from  the  part  af¬ 
fected.  Here  recourfe  may  be  had  to  fcarifying  with  a 
common  lancet,  the  tongue  being  depieffed  with  a  fpatula. 

It  may  be  ft  ill  more  readily  done  by  the  fcarificator  (fig.  59). 
After  a  fufficient  number  of  punCtures  have  been  made,  the 
flow  of  blood  may  be  promoted  by  the  patient’s  frequently 
applying  warm  water  to  the  punCtures.  When  abfeefs  forms, 
notwithflanding  the  ufe  of  thefe  remedies,  the  matter  may 
be  difeharged  with  the  fcarificator  already  mentioned. 
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Chap.  XVII.  Of  Difeafes  of  the  Ear ,  and  Operations 
performed  upon  it. 
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Sometimes  a  thin  membrane  is  fpread  over  the  mouth 
of  the  external  paflage,  while  at  other  times  a  confiderable 
part  of  the  paffage  is  filled  up  with  a  flefhy  looking  fub- 
ftance,  occalioning  deafnefs.  When  the  firft  circumftance 
occurs,  the  fkin  is  eaffly  divided  by  a  limple  incifion,  and 
the  accretion  of  its  fides  may  be  prevented  by  a  dofiil  of 
lint  or  a  bit  of  bougie  inferted  between  the  edges  of  the 
wound,  and  daily  cleaned  and  returned  till  the  part  be  render¬ 
ed  callous. 

W hen  the  other  caufe  is  prefent,  the  incifion  muft  be  conti¬ 
nued  confiderably  deeper,  till  the  refiftance  be  remewed,  or 
till  the  inftrument  reach  near  to  the  membrane  of  the  tympa¬ 
num,  when  the  operator  fhcxuld  defift,  left  the  membrane 
fhould  be  wounded  ;  then  the  fame  kind  of  treatment  may  be 
followed  as  in  the  former  cafe.  The  proper  time  for  perform¬ 
ing  the  operation  is  when  children  ufually  begin  to  fpeak  ; 
'fot  previous  to  this  the  patient  may  be  too  weakly  to  bear 
it,  and  after  this  fpcech  would  be  impeded. 

Sometimes  the  meatus  externus  is  entirely  wanting  in 
the  temporal-bone.  For  this  an  opening  through  the  maf- 
toid  procefs  has  been  propofed  ;  but  the  operation  has  not 
been  performed,  at  leaft  in  this  country. 

Children  fometimes  pufh  hard  bodies  into  their  ear,  or 
different  kinds  of  iufcCls  occafionally  creep  into  it,  fo  as  to 
caufe  conliderable  unealinefs.  Subftances  lying  near  the 
outer  end  of  the  paflage  may  generally  be  extracted  by 
the  fmall  forceps  reprefented  in  (fig.  60.)  ;  but  round,  hard 
bodies  fitnated  deeper  in  the  paflage  are  more  readily  re¬ 
moved  by  a  crooked  probe.  When  infedfs  are  deep  feat- 
ed  in  the  ear,  they  ought  firft  to  be  killed,  by  filling  the 
paflage  with  oil,  or  any  other  fluid  which  proves  noxious  to 
them,  without  hurting  the  tympanum.  They  may  then 
I  ~e  walked  out  by  injecting  warm  water  frequently  by  means 
jjfot  a  fyringe. 

Wax  is  one  of  the  moft  frequent  caufes  of  deafnefs,  and 
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it  may  be  readily  dete&ed  by  looking  into  the 
funfhine. 

Various  methods  have  been  prppofed  for  removing  wax 
from  the  ear  ;  but  one,  not  inferior  to  any,  is  to  throw  in  Ire-  of  fupera- 
quently,  by  means  of  a  fyringe  (fig.  61.),  warm  milk  andh  mdance 
water,  or  water  in  which  a  little  foap  has  been  diflblved.  ^  Jj^ear 
Afliftance  may  likewife  be  given  here,  by  ufing  along  with 
the  injedlion  a  blunt  probe  or  fine  hair  pencil,  by  which  the 
bottom  of  the  paflage  may  be  cleared  out.  After  the  wax  is 
removed,  the  patient  ought  to  guard  againft  the  effedls  of 
cold  by  introducing  a  little  wool  for  fome  time  into  the  meatus. 

When  deafnefs  is  owing  to  a  deficiency  of  wax  in  the  ear,  Deficiency 
a  little  oil  of  almonds,  or  even  oils  of  a  hotter  nature,  or0^wax* 
foap,  or  galbanum  See.  have  been  of  fervice.  249 

Purulent  matter  is  now  and  then  formed  in  the  ears  of  ^  difeharge 
adults,  but  oftener  in  thole  of  children.  Sometimes  it  is 
produced  by  ulcers  fituated  in  the  lining  of  the  meatus,  ear, 
or  upon  the  membrane  of  the  tympanum.  It  feems  to 
be  merely  a  local  affedlion,  and  does  not,  as  many  have 
fuppofed,  originate  from  morbid  humours  of  the  fyftem. 

The  remedies  belt  calculated  for  removing  it  are  fuch  as 
are  of  a  moderately  aftringent  nature,  as  a  weak  folution 
of  faccharum  faturni.  A  little  of  this  may  be  dropped  in 
two  or  three  times  a-day,  but  it  is  ftill  better  to  ufe  a  fy¬ 
ringe.  If  the  difeharge  has  continued  long,  it  may  be  , 
proper,  in  addition  to  the  other  applications,  to  keep  open 
a  fmall  blifter  for  fome  time  in  the  neck,  arm,  or  wherever 
it  may  be  thought  moft  convenient. 

It  fometimes  happens,  particularly  in  old  people,  that, 
from  expofure  to  a  ftream  of  cold  air,  the  tympanum  becomes 
affe&ed,  and  a  noife  is  heard  by  the  patient  like  the  milling 
of  water.  In  other  cafes  the  patient  is  incapable  of  accu¬ 
rately  diftinguifhing  the  words  of  fome  perfons  fpeaking  in 
a  loud  tone  of  voice  ;  or,  in  mixed  companies,  he  hears  on¬ 
ly  a  confufion  of  founds.  Complaints  of  this  kind  frequent¬ 
ly  originate  from  a  relaxation  of-  the  foft  parts  of  the  tym¬ 
panum  ;  and  though  a  complete  cure  is  not  very  frequently 
performed,  yet  confiderable  advantage  is  fometimes  derived 
from  the  ufe  of  hot  ftimulating  oils,andfrom  keeping  the  part 
warm  at  the  fame  time  with  a  little  wool.  When  deafnefs 
arifes  from  affections  of  this  nature,  fome  afliftance  may  be 
derived  from  colle&ing  the  found,  fo  as  to  make  a  ftronger 
impreflion  upon  the  internal  ear.  A  variety  of  inftruments 
have  been  invented  for  this  purpofe.  Some  ufe  a  convoluted 
tube  as  is  reprefented  in  fig.  62,  (fee  Trumpet);  others 
a  fort  of  cup,  fig.  63.  which  is  concealed  under  the  hair, 
and  fixed  to  the  head  with  ftraps. 

In  fcrophulous  habits,  fuppurations  fometimes  occur  in  - 
the  neighbourhood  of  the  ear,  and  penetrate  into  the  exter¬ 
nal  paflage,  or  into  the  tympanum  itfelf ;  after  which  it  is  not 
unufual  for  the  fmall  bones  of  the  ear  to  lofe  their  connec¬ 
ting  membrane,  and  to  be  difeharged  along  with  the  matter, 
and  for  caries  to  enfue  in  the  tympanum  ;  in  confequence  of 
which  a  high  degree  of  deafnefs  is  produced,  which  can  never 
be  removed.  In  fuch  a  fituation  little  elfe  can  be  attempted 
than  to  preferve  the  parts  clean  and  free  From  fmell,  which 
is  readily  done  by  inje&ing  a  little  warm  milk  and  water 
morning  and  evening  by  means  of  a  fyringe.  If  this  be  ne¬ 
glected,  the  matter  from  the  carious  bones  is  apt  to  become 
offenlive  ;  and  it  commonly  continues  till  the  difeafed  parts 
are  either  diffolved  and  difeharged,  or  probably  during  the 
life  of  the  patient. 

Belides  the  affeCtions  which  may  arife  in  the  meatus  exter- Aflbdhona 
nus,  and  maybe  the  caufe  of  deafnefs,  others  may  occur  inoflhf  ^u" 
or  about  the  meatus  internus  or  euftachian  tube,  which  ^^ian 
may  have  in  part  the  fame  effect,  though  by  no  means  in 
the  fame  degree.  Inflammation  and  its  confequences  may 
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The  Wry  originate  m  the  cavity  of  the  tube,  or  fwel'mg8  or  ulcers 
N«k-  i.  the  throat  may  affeft  It  fo  as  to  canfe  feme  degree  of 

’ - ’  deafnefs.  When  this  is  the  cafe,  it  u  prafticable  tourt 

duce  a  pipe,  fie.  64-  crooked  at  the  extremity,  through 
the  mouth  or  nefe,  and  then  to  injedt  into  the  mouth  of  the 
euftaehian  tube  any  mild  fluid  which  may  be  thought  fitteft 
for  the  purpoie,  though  no  great  dependence  is  to  be  placed 

Formerly  pie rc inn  the  lobes  of  the  ears  was  fometimes 
tin/tf:e°ra"  recommended*  in  complaints  of  the  head,  and  -asconfidcred 
lobes  of  thejs  a  chirurgical  operation  ;  but  it  is  now  nevei  p  .  ^, 

tais.  unW,  for  the  fake  of  ornament.  As  the  fnbftances  fufpend- 

ed  at  the  earn  are  fometimes  fo  heavy  as  to  tear  down  the 
parts,  the  perforation  fhould  be  made  as  high  on  the  lobes 
Lean  be  done  with  propriety,  and  care  fhould  be  taken 
that  the  perforations  be  made  exactly  m  the  corresponding 
parts  of  the  ears.  Previous  to  the  perforation  the  lobes 
may  be  marked  with  ink  ;  then  the  patient  being  feate-, 
the7 lobe  of  the  ear  fhould  he  flretched  upon  a  piece  of  cork 
placed  beneath  it,  and  perforated  with  an  inftrument,  fig.65- 
The  cork  is  then  to  be  withdrawn  with  the  point  of  the  in- 
flmment  flicking  in  it :  A  Imall  piece  oi  lead,  or  filv.er’  or 
gold  wire,  is  now  to  be  inferted  into  that  part  of  the  inftru 
ment  which  remains  in  the  ear,  and  on  being  dr^"  *r:tG  ^ 
perforation,  the  wire  is  to  be  left  in  it  By  rubbing  it  w  h 
oil,  and  moving  it  daily,  the  palfa-e_w.il  foon  become  callous, 
and  fit  for  receiving  the  ornament  intended  lor  it. 


Chap.  XVIII.  Of  the  Wry  Neck. 


Caul  eh  of 
wry  neck. 


Wry  neck  may  be  owing  to  different  caufes }  as  con- 
traftion  of  the  flan  in  confequence  of  burns,  or  other  kinds 
of  fores  ;  relaxation  cf  the  mnfcles  of  one  fide  of  the  neck, 
particularly  the  maftoid,  while  thofe  of  the  other  fide  con¬ 
tinue  to  ad  with  vigour  ;  preternatural  contraction  o  the 
mnfcles  of  one  fide  of  the  neck,  the  others  having  their 
ufnal  power  ;  or,  a  bend  in  the  vertebral  of  the  neck. 

When  the  difeafe  is  owing  to  a  contraction  of  the  flu. , 
this  is  to  be  divided  through  the  whole  of  the  contracted 
part,  guarding  againft  cutting  the  external  jugular  vein. 
*  *  °  mnir  p  is  the  cauie  ofc. 


Tx eauneiit . Wh enLhe  con t raftion  of  the  maftoid  mulcle  is  the  canfe  of 
the  difeafe,  the  mufcle  fhould  be  divided  by  gentle  ftrokes, 
fo  as  to  run  no  rifle  of  wounding  the  great  veffels  fituated 
under  it.  V/hen  an  incifion  is  made  either  with  a  view  to 
divide  the  mufcle  or  the  flein,  the  head  is  afterwards,  by  means 
of  a  machine  (fig.  66.),  to  be  kept  in  a  proper  pofture  during 
the  cure  until  new  granulations  form  andhll  up  the  empty  fpace. 
When  the  difeafe  is  merely  owing  to  a  curve  of  the  bones  ot 
the  neck,  the  fame  kind  of  machinery  may  be  ufeful  with  that 
recommended  for  cure  in  the  other  parts  of  the  fpme.  But 
fometimes  the  difeafe  arifes  from  an  affea.on  of  the  bones 
of  a  more  ferious  nature.  Here  the  difeafe  in  the  vertebne 
commonly  begins  with  a  flight  pain,  which  gradually  be¬ 
comes  worfe,  and  tlie  head  is  turned  over  to  tlieionndf.de. 
As  the  difeafe  becomes  worfe,  a  fulnefs  can  be  obferved 
very  painful  to  the  touch  ;  and  moving  the  head  becomes 
fo  diftreffing  as  to  be  almoft  ineradicable.  The  only  me- 
thod  which  has  been  found  to  be  effeaual  in  this  cafe,  is 
the  infettion  of  a  pea-iffue  on  each  fide  of  the  tumor,  and 
retaining  it  till  the  pain  and  ftiffnefs  are  entirely  removed. 
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inftrument  which  will  mod  readily  make  an  opening  in  the  Bra* 
trachea,  as  the  delay  of  a  few  moments  will  often  put 
period  to  the  perfon’s  exiftence.  Experience :  has  fhown,^ 
indeed,  that  in  bv  much  the  greater  number  of  cafes,  by  a 
total  ftoppage  of  refpiration  for  only  five  or  fix  minutes,  life 

is  irrecoverably  deftroyed.  ,  ,  . 

In  performing  the  operation,  where,  from  the  nature  of 
the  cafe,  diffident  time  is  allowed,  the  patient  is  to  be 
laid  on  his  back  upon  a  table,  and  properly  fecured  by  af. 
fiftants  4,  longitudinal  incifion  is  to  be  made,  about  anmch 
and  an' half  long,  through  the  fkin  and  cellular  fubftance; 
beginning  at  the  under  edge  of  the  thyroid  cartilage  ;  the 
fterno-hvoid  and  thyroid  mnfcles  arc  then  to  be  feparated; 
the  thy  10 id  gland  is  to  be  avoided  as  much  as  poihb  e,  01, 
account  of  its  vafcularity.  As  foon  as  the  trachea  13 
hid  bare,  the  bleeding-vefTels,  to  prevent  couching,  are  to 
be  fecured  ;  then,  with  a  common  lancet,  a  pnnfture  is  to 
be  made  as  high  as  may  feem  peaceable  between  two  rings 
of  the  trachea,  of  fuch  a  fize  as  to  admit  the  mtroduft.on 
of  a  double  canula  (fig.  65.),  large  enough  to  allow  the 
patient  to  breathe  freely,  and  of  luch  a  length  as  neither 
to  be  in  danger  of  flipping  out,  nor  of  irritating  the  back 
part  of  the  trachea.  Such  a  canula  has  long  been  recom. 
mended  by  Dodor  Monro  in  his  courfe  of  forgery.  Bre- 
vious  to  the  introduftion  the  canula  may  be  put  through 
fevtral  plies  of  linen  comprefs  ;  or  thefe  may  be  firit  lht 
half  way  down,  and  applied  fo  that  any  of  maT 

be  removed  and  replaced  at  pleafure.  lh.s  double  ca- 
nula  is  to  be  fixed  by  a  (trap  round  the  neck  ;  and  when 
mucus  obftrufts  the  paffage  of  the  inftrument,  the  inner 
tube  can  be  withdrawn,  cleared,  and  readily  replaced  ;  while 
the  patient  is,  during  this  time,  breathing  through  the  outer 
one  ;  and  by  means  of  a  ferew  the  tubes  can  be  regulated 
according  to  the  motions  of  the  trachea.  After  the  canula 
is  fixed, °it  ought  to  be  covered  with  a  piece  of  muflin  or 
crape,  to  prevent  the  admiffion  of  dull,  mfefts,  See.  As 
foon  as  the  caufes  inducing  fuffocation  are  removed,  the 
canula  is  to  be  withdrawn,  and  the  flein  immediately  brought 
over  the  orifice,  and  retained  there  by  a  flip  of  adheiive 
platter. 


Chap.  XIX.  Of  B ronchotcmy  and  Oefcphagotcmy. 
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’Uroncfto- 

tomy. 


The  operation  of  bronchotomy  is  an  incifion  made  in  the 
trachea,  to  make  way  for  air  into  the  lungs,  when  refpira¬ 
tion  is  obftrudted  to  fuch  a  degree  that  life  is  in  danger. 
If  the  patient’s  breathing  be  already  flopped,  the  operation 
ouoht  to  be  done  with  the  greateft  expedrtron  ;  uiing  any 


By  cefophagotomy  is  underftood  the  cutting  open  the®! 
cefophagus,  to  allow  fnbftances  flicking  in  it,  and  which»i 
cannot  be  cx traded  otherwife,  to  be  removed.  It  is  only  to 
be  done,  however,  in  cafes  of  the  molt  extreme  danger,  as 
it  is  attended  with  much  hazard  ;  and  there  are  only  two 
inftances  yet  on  record  of  its  having  been  performed  with 
fuccefs,  though  there  are  feveral  inftances  oi  wounds  in  the 
cefophagus  being  healed.  The  operation  may  be  rendered 
neceffary,  where  obftruaions  of  the  cefophagus  become  to 
complete  as  to  prevent  the  paffage  of  nourilhment  into  the 
ftomach,  or  of  air  into  the  lungs.  But  it  is  evident,  that 
when  the  obftru&ing  caufe  Is  in  the  under  end  of  the  celo- 
phagus,  any  incifion  becomes  ufelefs.  _ 

In  performing  the  operation,  the  patient  is  to  be  fecured 
in  the  fame  manner  as  for  bronchotomy,  and  an  incthon 
made  through  the  flein  and  cellular  fubftance  as  directly 
oppofite  as  poffible  to  the  part  obftru&ed.  If  it  be  done  with 
a  view  to  remove  an  obttruction,  the  mufcles  over  t  e 
trachea  are  to  be  pulled  to  one  fide,  and  the  trachea  to 
the  other,  by  means  of  a  blunt  hook  ;  by  which  the  ce  o- 
phagus  will  be  brought  into  view.  If  the  obflrufted  part  now 
come  in  fight,  the  incifion  is  to  be  made  dire&ly  upon  the 
obfttufting  body,  which  is  to  be  extrafted  by  a  pair  of  final! 
forceps ;  but  if  the  obftruaion  happen  to  be  farther  down 
than  we  can  with  fafety  have  accefs  to  the  cefophagus, 
incifion  is  to  be  enlarged  as  much  as  poffible,  that  uic 
forceps  may  be  able  to  reach  and  ext  raft  it.  en 
operation  is  performed,  the  wound  will  be  difficult 


XX. 

heal,  ?.s  the  fides  of  it 
the  action  of  deglutition. 
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will  be  frequently  feparated  by  dropfy  in  other  parts  of  the  body  }_  but  the ,S^h’ 


On  thi 


pree  of  abftmence  as  pofiible  is  to  be  advifed  ;  and  nothing 
but  nourifhin*  liquids,  in  fmall  quantities,  are  to  be  a  lowed. 
The  patient  fhould  be  prevented  from  moving  his  neck ;  ana 


equentlv  feparated  by  dropiy  in  omer  purrs  or  uic  uuuy  >  ~  ^  of  the 

account  as  great  a  de-  local,  and  it  is  then  chiefly  that  advantage  is  to  be  derived  Thorax 
t  ■  r  t  .  j  an  rmprat  inn.  Befides.  in  the  two  great  cavities  oM  _  „ _ \ 


the  wound  is  to  be  healed  as  foon  as  pofTible  by  the  fame 


methods  which  are  ufed  with  wounds  in  other  parts  of  the 
body.  On  the  other  hand,  if  the.  operation  has  been  none 
for  the  purpofe  of  conveying  nourifhment  into  the  ftomach, 
when  the  patient  was  diftreffed  by  a  tumor  either  in  the 
cefophagns  itfelf  or  in  feme  of  the  neighbouring  parts,  it 
will  be  neceffary  to  keep  the  wound  open  during  the  con¬ 
tinuance  of  the  tumor,  or  the  life  of  the  patient. 


Chap.  XX.  Of  Sore  Nipples . 


Women  are  more  generally  affe&ed  with  fore  nipples  in 
fuckling  their  firff  child  than  at  any  period  afterwards.  This 
may,  in  fome  meafure,  be  owing  to  the  fmallncfs  of  the  nip¬ 
ples  ;  but  very  often  it  arifes  from  their  being  unaccuftomed 
to  the  irritation  of  lucking.  In  fome  cafes,  the  nipples  1° 
fiat,  and  fo  much  funk  in  the  bread,  as  to  render  it  difficult 
for  the  child  to  lay  hold  of  them.  Here  afiidance  can 
fometimes  be  given,  by  the  mother  prefling  back  the  pro¬ 
minent  part  of  the  bread,  fo  as  to  make  the  nipple  project 
between  two  of  her  fingers.  Should  this  .be  infufncient, 
the  nipple  may  be  made  to  projedl  by  applying  to  it  a  dout 
child  feveral  months  old  :  but  when  this  cannot  be  done, 
bread-glades,  fuch  as  fig.  68.  may  anfwer  the  fame  purpofe. 
By  applying  thefe  to  the  nipple,  and  fucking  out.  the  air, 
the  child  will  commonly  be  enabled  to  lay  hold  of  it.  . 

The  nipples  at  this  time  are  liable  to  excoriations, 
cracks,  or  chops ;  which,  though  not  attended  with  a  for¬ 
midable  appearance,  are  frequently  more  diftrefling  than 
large  ulcers.  Mild,  adringent,  and  drying  applications 
are  mod  to  be  depended  upon  in  fuch  complaints ;  as 
port  winej  brandy  properly  diluted,  or  lime-water ;  all 
of  which  ought  to  be  applied  warm.  After  bathing  the 
parts  with  any  of  thefe,  the  nipple  fhould  be  covered  with 
unguentum  nutritum,  or  Goulard’s  cerate  ;  the  fird  of  which 
is  confidered  as  bed.  ILven  a  little  foft  pomatum  fre¬ 
quently  rubbed  upon  the  part,  and  covered  with  a  foft  linen 
rag,  is  fometimes  found  to  give  confideiable  relief.  But 
the  nipple  fhould  be  perfe&ly  cleaved  of  thefe  applications 
before  the  child  is  laid  to  the  bread  ;  and  this  may  be 
done  with  a  little  port  wine,  or  equal  parts  of  brandy  and 
vinegar.  If  proper  attention  be  paid  to  thefe  remedies, 
they  will  commonly  be  found  to  have  the  deli  red  effedf  ; 
but  if  the  contrary  fhould  happen,  another  remains  to  be 
mentioned,  which,  in  different  indances,  has  given  great 
relief :  it  confids  in  the  application  of  a  thin  fkin  to  the 
nipple,  as  the  neck  and  part  of  the  body  of  a  fwine’s 
bladder  with  an  aperture  in  it;  which,  being  properly 
moidened  and  fixed  to  the  bread,  will  completely  pro- 
te£l  it  in  the  time  of  fucking.  As  long  as  the  nipples  re¬ 
main  any  way  affe&ed,  fmall  cups  of  glais  or  tin  are  ufeful 
for  retaining  the  dreffings,  defending  the  nipples  from  the 
fri&ion  of  the  clothes,  and  receiving  any  milk  which  may 
fall  from  the  bread. 


Chap.  XXI.  Of  Par  acentef is  of  the  Thorax . 


When  either  the  a&ion  of  the  heart  or  of  the  lungs  is 
impeded  by  fluids  collected  in  the  cavity  of  the  pleura,  a 
*  difeharge  of  thefe  fluids  by  a  perforation  is  the  only  chance 
the  patient  has  for  relief.  The  fluids  which  collect  in  the 
pleura  aie,  ferum,  blood,  air,  or  pus.  A  coile&ion  of  water 
or  ferum  is  frequently  found  in  the  thorax,  combined  with 


from  an  operation.  Befides,  in  the  two  great  cavities 
the  thorax,  coiled! ions  of  water  are  frequently  met.  with  in 
the  pericardium,  and  are  faid  to  be  fometimes  diicovered  *57 
between  the  layers  of  the  anterior  mediadinum.  The  dif-  Symptoms 
eafe  is  marked  by  the  following  fymptoiRs  :  £  here  is  a  lenfe  ^ 

of  weight  or  opprefiion  in  the  thorax,  and  difficulty  ofj* 
breathing  ;  the  patient  has  frequently  a  more  uneafy  fen- 
fation  in  one  fide  than  in  the  other  ;  has  fudden  dartings 
during  deep,  with  a  fenfe  of  fuffocation  ;  is  troubled  with 
a  frequent  dry  cough  ;  the  pulie  is  fmall  and  irregular ; 
the  fkin  dry,  and  the  urine  fcanty. 

With  thefe  fymptoms  there  are  commonly  other  marks 
of  dropfy;  and  the  patient  fometimes,  upon  any  fudden 
motion,  is  fenfible  of  an  undulation  within  the  ched  ;  and 
when  the  quantity  of  water  is  confiderable,  the  undulation 
will  even  be  heard  by  the  bydanders,  if  the  body  be  fmartly 
agitated.  For  this  "purpofe,  the  patient’s  body  fhould  be 
uncovered  while  under  examination  ;  and  the  furgeon  fhould 
place  his  hand  upon  the  bread  near  the  dernum ;  then  an 
aflidant  ought  to  raife  the  patient  fuddenly.from  an  hori¬ 
zontal  to  an  ereCf  podure,  or  to  dand  behind  the  patient 
and  make  fudden  jerks;  when,  if  water  be  prefent,  the 
undulation  will  be  felt  ;  but  it  is. neceffary  to  guard  agamft 
being  deceived  by  the  noife  fometimes  made  by  the  contents 
of  the  domach. 

When  the  water  is  colle&ed  in  one  fide  only,  if  the 
difeafe  be  of  long  danding,  for  the  mod  part  that  fide  is 
more  prominent  than  the  other.  If  the  water  be  in  the 
pericardium,  the  fymptoms  are  nearly  the  fame  as  thofe 
above  enumerated,  with  this  difference,  that  the  pain  is  ge- 
nerally  felt  behind,  and  to  the  left  fide  of  the  dernum  ; 
and  the  droke  of  the  heart  is  as  if  buried  in  water,  while 
an  undnlatorv  motion  has  been  faid  to  be  felt  oppofite 
to  the  anterior  extremities  of  the  thiid,  fourth,  and  fifth 

ribs.  458 

In  the  treatment  of  this  difeafe,  little  advantage  can  be  internal  re¬ 
derived  from  internal  remedies.  Squills,  cream  of  tartar’.rfejHesd^ 
mercury,  and  digitalis,  are  upon  fome  occafions  attended 
with  advantage  ;  but  the  only  method  from  which  we  can 
expert  any  degree  of  fuccefs  is  the  removing  of  the  water 
by  an  operation,  which  fhould  be  performed  as  foon  as 
there  is  reafon  to  expetf:  that  danger  may  arife  from  delay¬ 
ing  it  longer.  The  operation  is  done  in  the  fame  way  as 
fhall  be  afterwards  defcribed  in  the  cafe  of  empyema. 

Blood  colledled  in  thc  thorax  is  always  extra vafated  thro’  B'ood  col- 
fome  wound  or  rupture  of  the  veffels  of  the  lungs  or  thorax,  le&ed  in 
The  breathing  becomes  oppreffed,  the  motion  of  the  heart  the  thorax, 
and  arteries  feeble  and  irregular,  and  all  theie  fymptoms 
are  more  diftrefling  than  colle&ions  of  other  fluids.  As 
it  frequently  happens,  in  cafes  of  this  kind,  that  fome  of 
the  veffels  of  the  lungs  are  injured,  part  of  the  blood  is 
thrown  up  by  coughing  ;  which,  when  confiderable.,  gives 
a  temporary  relict  to  the  lungs  and  heart ;  and  while  this 
is  the  cafe,  no  operation  is  neceffary  ;  but  whenever  the 
a&ion  of  thefe  parts  becomes  much  impeded  by  a  great  ac¬ 
cumulation  of  blood,  a  perforation  ought  to  be  made  to 
difeharge  it.  When  the  extravafated  blood  is  too  firmly 
coagulated  to  pafs  off  by  a  perforation,  the  wound  ought 
to  be  made  confiderably  larger  ;  and  if  this  be  inefficient^ 
inje&ions  of  warm  water  ought  to  be  thrown  in,  and  allowed 
to  remain  for  fome  time,  to  promote  the  diffolution  of  the 
mafs,  which  is  afterwards  to  be  evacuated.  If  the  extra va- 
fation  has  been  occafioned  by  a  wound  in  the  lower  part  of  the 
thorax,  a  new  perforation  will  be  unnecefFary  ;  an  enlarge¬ 
ment  of  the  wound  will  be  quite  fufficient.  But  if  it  be 
fituated  in  the  upper  part  of  the  cavity,  a  perforation  in  the 
T  2  middle 
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middle  and  lateral  part  of  the  thorax  ought  to  be  made, 
tdisofthc  tkat  b]oocj  may  be  freely  difcharged.  In  cafe  of  a  rib 
i  °ra*‘  being  fractured,  or  a  vefiel  ruptured,  the  iincifion  ought  to 
be  made  as  near  as  poffible  to  the  part  afiFe&cd,  to  allow  the 
blood  to  efcape,  and  loofe  pieces  of  bones  to  be  removed. 
.Air^cofiecft  The  discharge  of  air  into  the  cavity  of  the  thorax  pro- 
te<T in  the  duces  fymptoms  liftle  lefs  alarming  than  tliofe  proceeding 
thorax.  from  the  effulion  of  blood.  In  general  they  are,  opprefiion 

t  in  breathing  :  a  tightnefs  of  the  breaft,  attended  with  pain  ; 

inability  to  breathe  in  the  recumbent  pofture  ;  a  fluff,  ing 
and  fwelling  of  the  face  ;  a  feeble,  and  at  laft  an  irregular 
pulfe  :  The  extremities  become  cold,  and  cold  fweats  break 
out  on  the  forehead.  With  thefe  fymptoms  there  is  fre¬ 
quently  a  fwelling  over  the  external  parts  of  the  body,  by 
air  getting  from  the  ruptured  lungs  into  the  common  cel¬ 
lular  fub fiance  ;  and  all  thefe  complaints  increafing,  .  the 
patient,  if  not  quickly  relieved,  foon  dies ;  fometimes  in  a 
few  hours,  with  maiks  of  fuffocation. 

Air  may  be  produced  in  the  cavity  of  the  thorax  by 
wounds  in  the  lungs,  by  moitification  generating  air  in 
any  of  the  thoiacic  vifcera,  by  erofion  of  ulcers,  by  lacera¬ 
tion  in  confequence  of.fra&ure  in  any  of  the  bones  of  the 
thorax. 

We  diflinguifh  this  from  other  collections  by  the  hidden 
opprefiion  in  breathing,  by  the  flufhing  of  the  face,  by.no 
blood  being  thrown  up,  and  by  the  emphyfematous  {welling 
of  the  chell  and  other  parts,  which  has  a  crackling  noife  upon 
being  prefled. 

The  treatment  of  this  complaint  confifts  in  making  fmall 
pun&ures  in  the  affeded  part  of  the  fkin,  fo  as  to  allow  the 
air  to  efcape  from  the  cellular  fubftance  ;  and  if  the  air  fhall 
have  fpread  to  diftant  paits  of  the  body,  it  will  efcape  moll 
readily  by  fuch  openings.  But  if  this  give  no  relief  to  the 
opprefled  breathing,  paracentefis  ought  to  be  performed. 
In  former  times,  patients  labouring  under  fuch  fymptoms 
were  almofl  conflantly  left  to  their  fate.  Within  thefe  few 
years,  however,  fome  cafes  have  occurred  where  the  patients 
have  been  completely  relieved  by  an  operation  being  per¬ 
formed.  This  is  done  in  the  fame  way  as  in  the  evacuation 
of  other  fluids.  ^ 

261  Purulent  matter  is  more  frequently  collected  in  the  tho- 

Emphycma  t}ian  aiJy  other  fluid  :  it  is  much  more  frequently  form- 
R  U  "  ed,  however,  than  confined  there.  As  the  matter  is  nfually 
{pit  up  as  fail  as  it  is  generated,  in  the  difTedions  of  thole 
who  have  died  of  this  Ipecies  of  confumption,  much  extra- 
vafated  pus  is  rarely  found  in  the  cavity  of  the  thorax, 
though  a  great  portion  of  the  lungs  be  deilroyed.  Cafes 
not  unfrequently  occur,  however,  which  require  the  opera¬ 
tion  ;  and  thefe  may  be  difling uiflhed  by  the  following  fymp¬ 
toms  :  The  patient  at  iirft  generally  complains  of  a  fixed 
pain  in  fome  pait  of  the  thorax,  attended  with  heat,  quick 
pulfe,  and  other  fymptoms  of  inflammation  ;  refpiration  be¬ 
comes  opprefled  ;  he  is  unable  to  lie  oa  the  found  fide  ; 
©r,  if  both  fides  be  affeded,  can  only  lie  on  his  back  ;  has  a 
conflant  tickling  cough,  clammy  fweats,  frequent  rigors 
or  fhiverings.  If  thefe  fymptoms  be  attended  with  an  en¬ 
largement  of  the  affeded  fide,  or  with  a  foft  cedematous 
iulnefs  there,  and,  along  with  thefe,  if  there  be  a  feniible 
undulation  of  a  fluid,  it  may  be  concluded  that  a  colledion 
of  matter  is  formed.  The  matter  is  commonly  firft  formed 
in  the  fubftance  of  the  lungs,  and  is  afterwards  difeharged 
into  the  cavity  of  the  pleura,  though  in  many  inftances 
lav  v  quantities  of  purulent  matter  have  been  found  to  ori¬ 
ginal;  •  m  an  inflamed  itat.e  of  the  pleura. 

Tb  operation  ought  to  be  performed  as  foon  as  there 
is  evidence  of  the  colledion  being  the  caufe  of  the  op- 
prefiuL  breath  in  .  and  that  there  are  no  figns  of  this  be¬ 
ing  relieved  by  expedoration.  The  operation  ought  to  be 

8 


G  E  R  Y.  Chap.Xi 

done  upon  the  part  where  the  colledion  is  fuppofed  to  be  Par2(: 
fituated';  and  this  may  be  known  by  the  feat  of  the  previ-teft«u 
ous  pain,  and  perhaps  by  the  matter  being  diftinquifhed  Ti*<j 
between  two  of  the  ribs.  If  no  matter  flow,  it  is  probably 
feated  in  the  fubftance  of  the  lungs  ;  but  even  in  this  cafe,  M.-th* 
fuch  an  opening  may  be  ufeful,  by  taking  off  the  fupport,  Min¬ 


er  pus  c 
letfled  in 
the  thoiax. 


and  giving  the  abfeefs  an  opportunity  of  bur  fling.  If 


the;!‘e^ 
ti'»n 


undulation  of  the  fluid  be  general,  the  operation  is  to  be  per-  chaPg; 
formed  in  the  following  manner :  The  patient  is  to  be  laidfluidc 
in  an  horizontal  pofture,  with  the -affeded  fide  inclining  a^tk. 
little  over  a  table.  An  inclfion  is  then  to  be  made  with  a  leal- 
pel  through  the  fid n  and  cellular  fubftance,  between  the  iixth 
and  feventh  libs,  and  half  way  between  the  fpine  and  fter- 
num,  from  one  to  two  inches  in  length,  and  in  the  diredion 
of  the  ribs.  The  mufcles  are  then  to  be  cut  through,  keeping 
as  near  as  pofiible  to  the  upper  edge  of  the  inferior  rib  to 
avoid  wounding  the  intercoftal  veflels  and  nerves.  As  there 
is  no  occafion  for  the  bottom  of  the  wound  being  of  the  fame 
length  with  the  external  inclfion,  it  may  be  gradually  con¬ 
tracted,  fo  as  at  laft  to  be  only  about  the  half.  The  pleura 
being  now  txpofed,  is51  to  be  divided  by  flight  fcratches,  ta¬ 
king  the  afiiftance  of  a  furrowed  probe  to  prevent  the  lungs 
from  being  injured,  in  cafe  they  fhall  be  found  adhering  to 
the  ribs.  If  the  contrary  takes  place,  the  fluid  will  rufh  out 
immediately  upon  a  fmall  opening  being  made  into  the  cavity 
of  the  thorax  ;  but  if  an  adhefion  appear,  and  if  it-  be  flight, 
which  may  be  known  by  the  introduction  of  a  blunt  probe,  as 
much  of  it  may  probably  be  feparated  as  to  allow  the  fluid  to 
efcape.  In  cafe  it  be  confiderable,  the  iucifion  is  either  to 
be  continued  a  little  nearer  to  the  fternum,  or  an  attempt 
made  in  fome  other  part.  After  the  fluid  is  obierved  to 
flow,  it  will  be  proper  to  introduce  a  filver  canula,  fig.  69. 
at  the  opening  ;  by  which  means  it  will  run  more  readily  off, 
or  can  be  more  eafily  flopped  in  cafe  the  patient  become 
faint.  If  the  quantity  of  fluid  be  not  confiderable,  it  may 
generally  be  drawn  off  at  once  ;  but  if  it  be  great,  partial 
evacuations  ought  to  be  made  at  different  intervals,  as  cir- 
cumftances  may  direCl. 

The  canula  therefore  fhould  be  fo  formed,  that  by  means, 
of  a  ft  rap  put  round  the  body  of  the  patient,  it  can  be 
readily  lecurrd.  Its  mouth  is  to  be  fluit  by  means  of  a 
cork.  A  pledget  of  emollient  ointment  is  to  be  laid  over 
the  wound  ;  and  the  whole  being  fixed  by  a  napkin  and 
fcapulary  bandage,  the  patient  fhould  be  laid  to  reft.  The 
remainder  may  be  drawn  oft',  probably  in  a  day  or  two,  or 
as  foon  as  it  is  fuppofed  the  patient  can  bear  it.  After 
the  fluid  is  carried  off,  the  canula  is  to  be  withdrawn  and 
the  wound  healed  ;  or  in  cafe  the  operator  be  afraid  of 
bad  effects  being  produced  upon  the  lungs  by  irritation 
from  the  canula,  though  of  this  there  will  be  little  danger, 
as  the  lungs  will  generally  be  out  of  its  reach,  the  (kin  may 
be  fo  drawn  back  before  the  firft  incilion  is  made  as  after¬ 
wards  to  ferve  the  purpofe  of  a  valve.  And  for  fome  days 
after  the  operation,  the  iucifion  in  the  integuments  may  be 
brought  oppofite  to  that  in  the  pleura,  to  allow  the  matter 
to  run  off,  or  to  produce  a  radical  cure  by  exciting  a  cer¬ 
tain  degree  of  inflammation  over  the  lungs  and  infide  of  the 
thorax* 

After  the  matter  is  evacuated,  the  wound  ought  to  be 
kept  open  a  confiderable  time  for  the  purpofe  of  diiehar- 
ging  the  matter  as  faft  as  it  is  collected.  If  the  wroimd  be 
apt  to  heal  up  too  foon,  which  will  be  known  by  the  fymp¬ 
toms  of  opprefiion  being  tenevved,  it  will  be  proper  to  keep 
the  pafiage  open  by  tents,  or  to  introduce  a  bougie  or  fil¬ 
ver  canula  a  few  hours  occafionally,  till  the  fource  of  the 
matter  be  dried  up;  which,  however,  feldom  happens  for  a 
confiderable  time,  and  frequently  never.  By  attending  to 
this  circumftance,  the  patient  may  enjoy  good  health;  where¬ 
as, 


la 
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icer  I  as,  by  the  negle&  of  it,  a  repetition  of  the  firft  operation 

of  1  would  foon  be  necefiary. 
tom  ■ 

^ I  Chap.  XXII.  OJParacentefis  of  the  Abdomen,  or  Tap¬ 
ping, 
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not  flow,  becaufe  it  is  collected  into  cifts,  the  canula  is  to  Paracen- 


This  operation  is  an  opening  made  into  the  abdomen, 
in  order  to  empty  any  quantity  of  extravafated  water  col- 
le&ed  in  that  fpecies  of  dt  opfy  called  the  af cites, 

A  fluid  in  the  cavity  of  the  abdomen  is  difcovered  by  the 
jewelling  which  it  produces  ;  by  a  fenle  of  tightness  in  the 
abdol  part  affe&ed  ;  by  laborious  and  difficult  breathing,  efpecially 
1 S  when  in  the  horizontal  pofture  ;  but  particularly  by  a  fenfe 
of  fluctuation  being  communicated  to  the  fingers.  placed  on 
one  fide  of  the  abdomen,  while  the  {welling  is  forcibly 
ilruck  on  the  oppofite  fide.  There  is  befldes  much  third, 
a  dry  fkin,  fcantinefsof  urine,  Sc c.  Whatever  may  be  the  in¬ 
fluence  of  diuretics  and  other  evacuations  in  the  cure  of 


general  dropfical  affettitms,  they  are  rarely 


Plat 


ferviceable  in 

local  difeafes  of  this  kind,  and  even  the  operation  of  tap- 
j  pin;,?  feldom  cures  the  diftempei  ;  but  it  commonly  gives  the 
||  patient  eafe  for  the  prefent  time,  and  is  attended  with  very 
1  little  prin. 

a6f jj  Upon  the  fuppofition  that  nothing  forbids  the  extra&ion 

ni  5r,t  of  the  water,  the  manner  of  operating  is  this  :  Having  pla- 
ced  the  patient  in  an  horizontal  fkuation,  as  bed  fmted  to 
1  0jE.  prevent  fainting,  and  to  allow  the  water  to  run  freely .  off, 
:nl{  the  part  to  be  perforated  ought  to  be  marked  with  ink  ; 

f  and  the  mod  approved  part  for  the  operation  feems  to  be 

*  at  a  point  lying  at  nearly  an  equal  didance  between  the  um- 

:  bilious  and  the  centre  of  the  fpine  of  the  os  ilium,  this  be¬ 

ing  mod  out  of  the  way  of  any  of  the  vifcera,  and  fuffici- 
ently  depending  to  allow  the  water  to  efcape  ;  and  as  the 
fplecn  is  lefs  frequently  enlarged  than  the  liver,  the  left  fide 
is  generally  preferred.  Various  means  have  been  ufed  for 
applying  an  equal  preffure  in  this  operation.  Some  apply 
preflure  by  the  hands  of  afllftants  ;  others  ufe  a  broad  piece 
of  flannel,  or  other  kinds  of  cloth,  flit  a  certain  way  from 
each  end  ;  then  the  ends  are  drawn  by  affidants  till  fuffici- 
ent  preflure  is  made.  Broad  belts  are  ufed  by  feme  prac¬ 
titioners  ;  but  one  of  the  bed  contrivances  for  this  pnrpofe 
is  the  bandage  invented  by  the  late  Dr  Monro,  (fig.  70.) 
Till  very  lately,  a  p unduie  was  iird  made  with  a  lancet, 
then  a  trocar  of  a  round  form  (fig.  71.),  and  with  a  trian¬ 
gular  point,  was  conflantly  ufed  :  but  the  entrance  of  this 
inftrument  being  always  attended  with  difficulty  and  pain, 
a  fiat  trocar  is  now  very  frequently  employed  ;  and  that  in¬ 
vented  by  Mr  Andree  (fig.  72.)  feems  the  bed  which  has  yet 
appeared.  The  bandage  being  now  applied  and  drawn  a 
little  tight,  the  part  to  be  punctured  is  to  projeCl  a  little 
fii  over  the  edge  of  the  bed.  The  operator  fixes  the  head  of 
the  trocar  in  the  palm,  while  the  fore  finger  dire&s  the 
point  of  the  inftrument.  He  is  then  to  pufh  it  forwards 
till  he  is  fatisfied,  by  the  want  of  refiftance,  that  the  end 
of  the  canula*  has  reached  the  cavity  @f  the  abdomen.  The 
'  perforator  is  now  to  be  withdrawn,  and  the  water  allowed 
to  flow  as  long  as  any  of  it  can  be  taken  off,  the  bandage 
being  from  time  to  time  pulled  to  favour  the  difeharge. 
But  if  the  patient  become  faint,  a  flop  for  a  few  minutes 
fllould  be  put  to  the  difeharge  every  now  and  then,  by 
placing  the  point  of  the  finger  upon  the  mouth  of  the  ca¬ 
nula.  If  any  of  the  vifcera  happen  to  flop  the  flow  of 
the  water  before  the  fweliing  is  much  diminifhed,  a  blunt 
probe  is  to  be  introduced,  but  bent  at  the  end,  left  it  flip 
||  into  the  cavity  of  the  abdomen.  When  the  ferum  is  thick 
and  gelatinous,  it  may  fometimes  be  necefiary  to  introduce  a 
larger  trocar  than  the  one  firfl  employed.  When  the  water  does 


be  withdrawn,  and  the  wound  covered  with  a  pledget  of  Abdomen* 
Ample  ointment.  The  operation  may  then  be  renewed  im-&.c> 
mediately,  or  on  the  following  day,  upon  the  oppofite  fide  .  .. — v .  — 
of  the  abdomen,  or  in  the  moft  depending  part  of  the  tu¬ 
mor,  in  whatever  part  of  the  abdomen  it  may  be  placed. 

During  the  operation  it  is  necefiary  to  keep  up  a  pref¬ 
fure  on  the  abdomen,  otherwife  the  patient  will  be  apt  to 
fall  into  faintings  from  the  weight  on  the  great  veffels  of 
the  abdomen  being  taken  off,  and  the  firlking  of  the  dia¬ 
phragm  fucceeding,  in  confequence  of  which  more  blood 
flows  into  the  inferior  veffels  than  ufual,  the  fuperior  ones 
are  left  too  empty,  and  thus  the  regular  progrefs  of  the 
circulation  is  interrupted.  To  obviate  this,  the  preflure 
muft  not  only  be  made  during  the  operation,  but  be  after¬ 
wards  continued.  As  to  the  dreffing,  it  has  been  already 
mentioned,  that  the  wound  may  be  covered  with  a  pledget  ot 
Ample  ointment ;  but  between  the  fkin  and  the  roller  fome 
recommend  a  piece  of  flannel  dipped  in  brandy  or  fpirit  of 
wine  to  be  applied.  The  bandaging  in  this  manner  may 
even  have  fome  effe&  in  preventing  a  return  of  the  dis¬ 
order.  When  the  water  again  collects,  the  operation  fhould 
be  repeated  whenever  the  i welling  has  acquired  a  confider- 
able  fize  :  and  though  this  operation  does  not  always  ef¬ 
fect  an  abfolute  cure,  yret  it  fometimes  preserves  life  a  great 
many  years,  and  even  a  comfortable  one,  efpecially  if  the  wa-  . 
ters  have  been  long  collected. 

After  the  operation,  practitioners  advife  the  abdomen  to 
be  frequently  rubbed  with  aftringent  fpirituous  applica¬ 
tions.  This  cannot  be  done  for  the  firfl  two  days  after 
the  operation,  as  it  would  then  be  improper  to  remove  the 
bandages  ;  but  alter  that  time,  they  may  be  removed  daily, 
for  about  a  quarter  of  an  hour  ;  and  camphorated  fjpirit  of 
wine,  or  other  applications  which  may  have  a  fimilar  effeCV 
may  be  applied  with  ftrong  friClion  over  the  abdomen,  the 
body  being  kept,  during  this  period,  in  the  horizontal  htu- 
ation,  and  the  bandage  applied  immediately  after  the  fric¬ 
tion  is  finifhed.  .  #  a g j- 

Sometimes,  inftead  of  water,  we  find  air  contained  in  of  Tymj**.- 
the  abdomen;  and  the  inflation  is  of  two  kinds:  Firft,imes. 
that  in  which  the  air  is  contained  in  the  inteftines ;  in  which 
cafe  the  patient  has  frequent  explofions  of  wind,  with  a 
{welling  of  the  belly  frequently  unequal.  Secondly,  where  the 
air  is  coliedled  in  the  cavity  of  the  abdomen  ;  and  here  the 
fweliing  is  more  equal,  without  any  ccnfiderable.  emiffion 
ol  air.  In  both  varieties  of  the  difeafe  the  fweliing  is  more 
tenfe  than  where  water  is  contained,  and  the  belly  founds 
when  {truck,  and  affords  to  the  touch  and  preffure  near¬ 
ly  the  fame  fenfation  as  is  received  from  a  bladder  filled 
with  air.  Or  theie  two  diforders  the  former  b  by  much 
the  moft  common.  Many  extend ve  praCliiioners  have  never 
met  with  an  inftance  of  true  abdominal  tympanites.  A  few 
well  authenticated  caies,  however,  have  occurred,  where  the 
air  was  colle&ed  between  the  containing  and  contained  parts 
of  the  abdomen.  In  fome  of  them  the  air  was  found  to 
have  efcaped  by  a  final!  hole  in  the  inteftines,  from  which 
it  has  been  fuppofed  that  the  other  cafes  were  of  the  fame  # 
nature.  When  the  fymptoms  become  urgent,  there  is  as 
much  neceffity  for  difeharging  the  air  as  for  drawing  off 
the  water  in  cafes  of  dropfy.  The  preffure  and  perforation 
are  to  be  made  in  the  fame  manner  as  dire&ed  for  afeitep, 
with  this  difference  only,  that  a  trocar  of  the  very  fmalleff 
fize  ought  to  be  ufed;.  for  by  it  the  air  can  be  as  eafily 
difeharged,  and  the  wound  will  heal  more  readily  than  when 
a  large  opening  is  made.  After  the  air  has  been  extracted, 
the  treatment  ought  to  be  nearly  the  fame  as  that  recoin* 
mended  in  cafes  of  afeites.. 
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In  whatever  fituation  a  protrufion  of  any  portion  of  the  Hen 
nteftines  occurs,  except  in  the  cafe  of  the  hernia  congenita,  gen 
is  all  the  vifeera  are  contained  within  the  peritoneum,  a  ^ 
portion  of  that  membrane,  it  is  evident,  mud  be  carried 


267 

Situation 
and  c«>n- 


Thl  name  of  hernia  might  with,  propriety  be 
r  1  every  f welling  occalioned  by  the  diflodgment  o- 

erma.  boundaries  within  which,  in  a  ftate  of  health,  they 

.are  contained  ;  but  the  general  acceptatton  of  the  term  im¬ 
plies  a  tumor  produced  by  the  protrulion  of  fome  part  or 
parts  from  the  cavity  of  the  abdomen. 

The  parts  in  which  hernke  ufually  appear  are  the  groin, 
footum,  labia  pudendi,  the  upper  and  fore  part  of  the 
tents  of  her- tlii*h,  the  umbilicus,  and  different  points  between  the  inter- 
•i*.  iiices  of  the  abdominal  mufcles.  K  the  fituation  of  luchtu- 

•Tr.ors  be  various,  the  vifeera  which  produce  them  are  itili 
more  fo  ;  inftauces  having 'occurred  of  the  (fomacli,  uterus, 
liver,  fpleen,  and  bladder,  being  found  to  form  their  con¬ 
tents.  But  a  part  of  the  inteilinal  canal,  or  a  portion  of 
the  omentum,  aie  from  experience  known  to  be  the  mod:  fre¬ 
quent  caufe  of  their  formation. 

From  thefe  circumflances  of  fituation  and  contents,  all 
the  different  appellations  are  derived  by  which  hernia;  are 
diftinauilhed.  Thus  they  are  termed  inguinal,  fcrotaU  femo - 


down  together  with  the  parts  protruded.;  and  in  eve.0f!ij 


afS 

Their  dif¬ 
ferent 


the 


269 

Caufes 


ral ,  umbilical ,  and  ventral ;  from  their  appearing  pi 
groin,  feroturr,  thigh,  navel,  or  belly.  When  the  tumor  is 
confined  to  the  groin,  the  hernia  is  faid  to  be  incomplete, 
and  is  termed  bubonocele ;  but  when  the  fvvelling  reaches 
down  to  the  bottom  of  the  ferotum,  the  rupture  is  then  fup- 
pofed  to  be  complete,  and  the  difeafe  obtains  the  name  of 
Jcrotal  rupture ,  or  ofchiocele . 

Of  tliefe  diforders  the  inguinal  hernia  is  by  much  the  molt 
frequent ;  next  to  that  is  the  femoral.  The  umbilical  is  fel- 
dom  obferved  in  men,  or  even  in  women  who  have  not  born 

children.  #  ... 

The  caufes  which  tend  to  the  production  of  hernia  in  its 
more  ufurj  form  are  thele  : 

I.  The  containing  parts  of  the  abdomen  we  know  to  be 
hich*pro-  eladic  and  comprefiible  ;  whatever,  therefore,  tends  to  pro¬ 
duce  them,  duce  a  diminution  of  capacity  in  the  cavity  of  the  abdomen, 

mull  occafion  a  proportional  degree  of  rifle  of  fome  of  the 
contained  parts  being  pufhed  from  their  natural  fituations. 
Violent  coughing,  crying,  laughter,  or  great  bodily  exer¬ 
tion,  are  attended  with  more  or  lefs  contraction  of  the  ab¬ 
dominal  mufcles,  and  particularly  of  the  diaphragm  ;  and  as 
the  contraction  of  thefe  mufcles  mud  always  diminifh  the  ab¬ 
dominal  cavity,  thefe  caufes  therefore  are  frequently  found 
to  be  productive  of  hernia. 

II.  Falls,  in  confequence  of  the  derangement  they  pro- 
duce  in  the  abdominal  vifeera,  from  the  fudden  and  violent 
fliock  with  which  they  are  often  attended,  are  not  unfre- 

'  quently  the  immediate  caufes  of  hernia. 

III.  Perfons  of  a  preternatural  laxity  of  frame  are  very 
liable  to  herniae.  The  containing  parts  of  the  abdomen, 
from  the  want  of  a  fufficient  tone  and  firmnefs,  are  unable  in 
fuch  people  to  refill  on  all  occafions  the  weight  of  the  diffe¬ 
rent  vifeera  ;  and  they  are  therefore  more  particularly  expo- 
fed  to  diforders  of  this  kind  on  the  flighted  application  of 
any  of  the  caufes  already  mentioned. 

IV.  Sprains  are  apt  to  induce  a  laxity  of  the  part  injured; 
and  have  therefore  a  limilar  influence  in  inducing  herniae  with 
general  laxity. 

V.  It  has  been  obferved  that  the  people  of  thofe  countries 
where  oil  is  much  ufed  as  an  article  of  diet,  are  particularly 
liable  to  hernite. 

I11  whatever  parts  the  parietes  of  the  abdomen  happen  to 
be  weaked,  thefe  various  caufes  will  mod  readily  operate 
in  producing  hernias  ;  and  accordingly  we  find,  that  delcents 
of  the  bowels  ufually  occur  only  in  fuch  parts. 


ry  fuch  indance,  it  is  this  portion  of  the  peritoneum  which  maj 
goes  down  along  with  the  gut,  that  is  termed  the  hernml 
fac.  The  fize  of  this  fac  is  various  in  different  fubjeds,  and 
in  different  ftages  of  the  fame  diforder.  On  the  firit  appear¬ 
ance  of  the  difeafe,  it  is  commonly  of  no  very  confiderable 
flye,  as  fuch  fvvellings  feldom  acquire  any  great  bulk  at 
once  :  but  by  repeated  defeents  of  the  bowels,  it  comes 
to  be  pufhed  lower  and  lower,  till  in  fome  indances  its 
bulk  becomes  very  confiderable  indeed  ;  and  when  in  this 
advanced  period  of  the  dilorder  the  fac  happens  to  be 
laid  open,  it  is  found  to  contain  either  large  quantities  of 
omentum  or  inteftine,  and  frequently  large  portions  of  each. 
As  the  peritonaeum  has  this  property  in  common  with 
many  other  parts  of  the  body,  of  thickening  according  to 
the  degree  of  any  gradual  extenfion  applied  to  it,  fo  in  ma¬ 
ny  indances  the  thicknefs  and  firmnefs  of  the  hernial  fac  are 
often  really  adonifhing. 

All  the  bad  fymptoms  which  are  found  to  occur  m  ner-Cat 
ni®,  proceed,  as  may  be  readily  fuppofed,  either  from  ob-jk 
drudion  to  the  paflage  of  the  faeces  when  the.  intcftinal  ca- ^ 
nal  forms  the  tumor,  or  from  a  doppage  of  circulation  oc-pea 
cafioned  by  dridure  on  the  prolapfed  parts  :  fo  that  the  at- nia 
tending  fymptoms,  it  is  evident,  will  be  always  more  or  lefs 
hazardous  according  to  ihe  nature  ot  the  parts  fo  protiu- 
ded. 

Thus,  when  omentum  alone  forms  the  fub dance  of  her¬ 
nial  fwellings,  as  that  organ  does  not  appear  to  be  fo  imme¬ 
diately  nectflary  for  life  as  many  of  the  other  vifeera,  fuch 
tumors  accordingly  are  not  fo  frequently  produdive  of  bad 
confequences,  at  lead  they  are  feldom  in  any  degree  fo  ha¬ 
zardous  as  when  a  part  of  the  alimentaty  canal  is  either  pro¬ 
truded  by  it  ft  If  or  along  with  omentum. 

Although  this,  however,  is  in  general  the  cafe,  yet  it 
does  fometimes  happen,  that  even  an  omental  rupture  is  pro¬ 
dudive  of  no  fmall  degree  of  danger.  When  a  dridure  fo 
complete  upon  it  occurs  as  to  occafion  a  doppage  of  circu¬ 
lation  in  the  protruded  part,  mortification  witlrall  its  bad 
confequences  mud  be  the  certain  event :  And  befides,.  the 
connection  between  the  omentum,  ftoinach,  and  other  vifee¬ 
ra,  is  fuch,  that  a  hidden  defeent  of  any  confiderable  portion 
of  the  former  fometimes  brings  on  vomiting,  hickup,  and 
other  troubleiome  fymptoms  :  And  ladly,  although  u  rup¬ 


ture  containing  omentum  only  might  not  of  itfelf  produce 


any  thing  bad  ;  yet  as  the  paflage  through  which  the  omen¬ 
tum  has  flipped  mud  of  necefiity  continue  open  fo  long  as 
that  vifeus  remains  protruded,  and  as  that  circumflance  alone 
mud,  fo  long  as  it  continues,  render  it  more  eafy  for  a  por¬ 
tion  of  gut  likewife  to  get  down,  this  of  itfelf  is  a  fufficient 
reafon  for  intitling  even  this  fpecies  of  hernia  to  the  ferious 
attention  of  praditioners. 

But  whatever  the  contents  of  fuch  fwellings  may  be,  as 


their 


remaining  m 


fome  indances  for  a  confiderable  length 


of  time  without  being  produdive  of  any  bad  fymptoms, 
mud  proceed  entirely  from  the  circulation  continuing  to  go 
freely  on,  notwithdanding  the  derangement  of  parts ;  lo, 
whenever  a  dridure  occurs  up  the  protruded  vifeera,  fu*- 
ficient  to  produce  either  a  doppage  of  the  circulation,  or 
of  the  faecal  contents  of  the  alimentary  canal,  when  a  por¬ 
tion  of  gut  forms  the  difeafe,  the  following  in  general  are 
the  fymptoms  which  accrue. 

An  eladic  colourlefs  fwelling  is  obferved  at  the  part  affec- ; 
ted;  a  flight  pain  is  felt  not  only  in  the  fwelling  itfelf, 
but,  if  part  of  the  alimentary  canal  is  down,  an  univerfal  un- 
r  eafmeis 


tap 
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_  r'*A i  perceived  over  the  whole  abdomen  ;  and  tills  pain 
"always  rendered  worfe  by  coughing,  freezing,  or  any  v.o- 
1  t  exertion.  The  patient  complains  of  ^naufea ;  frequent 
retching ;  can  get  no  difcharge  by  ftool ;  becomes  hot  and 
rfftlefs^  and  the  pulfe  is  commonly  found  quick  ar.d  hard. 
When  ’the  fwelling  is  formed  entirely  by  a  portion  of  pit, 
if  no  feces  be  contained  in  it,  it  lias  a  (mouth,  equal  for¬ 
te  ?nd  is  eaiily  compreffible,  but  infiantly  returns  to  its 
firmer  fi*e  on  the  preffure  being  removed  s  but,  m  gut-rup- 
tu-es  of  long  Handing,  where  hard  faeces  have  collected  m 
|he  protruded  bowels,  conlide.able  inequalities  are  detefted. 
When  a  rain  the  tumor  is  compofed  both  o:  gut  and  omen¬ 
tum,  its  appearance  is  always  unequal,  it  feels  loft  and  fome- 
v, hat  like  dough,  and  of  courfe  is  not  (o  elaftic  as  wnen 
part  of  the  internal  tube  only  is  down  ;  lor  although,  like 
the  other,  it  is  compreffible,  it  does  not  fo  readily  regain  its 
former  dimeniions  on  the  preffure  being  taken  off. 

It  will  be  readily  fuppofed,  that  the  fymptoms  we  have 
deferibed  never  can  happen  from  the  prefence  of  omen- 
Fo**  although  ftn&ure  produced  on  a  portion 
of  omentum,  even  when  no  part  of  the  internal  tube ms 
down,  does  now  and  then  occafion  a  good  ueal  of  diftrels, 
fuch  as  pain  in  the  part,  ficknefs,  vomiting,  and  twitching 
pains  through  the  whole  belly  ;  yet  no  obftn,a.on  of  the 
Lt  ever  occurs  from  this,  and  of  courle  none  of  the  fymp¬ 
toms  ever  prove  fo  alarming  as  when  any  part  of  gnt  is  at- 
fe&cd.  If  thefc  fymptoms  we  have  deferibed  as  being  pro¬ 
duced  by  a  ftranguhted  gut,  are  not  now  obviated  by  a  re¬ 
moval  of  the  ftri&ure  which  produced  them,  the  naufca  and 
retching  terminate  in  frequent  vomitings,  hr  ft  of  a  bilious, 
and  afterwards  of  a  more  fetid  patter;  the  belly  becomes 
tenfe;  the  pain  turns  more  violent;  a  oiflrefiing  co.i- 
vullive  hickup  comes  on  ;  the  fever,  winch  before  was 
r.ot  apparently  of  much  confequence,  now  becomes  very  for¬ 
midable  ;  and  a  total  want  of  reft,  with  a  very  difagreeaole 
ft  ate  of  anxiety,  continues  through  the  whole  courfe  ot  the 
complaint. -Thefe  fymptoms  having  gone  on  with  violence 
for  lome  time,  the  patient  is  at  laft  commonly  relieved  in  a 
hidden  from  all  manner  of  pain  ;  and  then  lie  flatters  lnm- 
felf  that  all  danger  is  over.  But  indead  of  that,  the  puli e, 
from  having  been  hard  and  frequent,  becomes  langui  ar 
interrupted  ;  cold  fweat  breaks  out  over  the  whole  body,  but 
especially  on  the  extremities  ;  the  eyes  acquire  a  Kind  of 
languor ;  the  tenfenefs  of  the  abdomen  fubfides,  and  the 
fwelling  of  the  part  affefted  difappears  ;  the  teguments  co- 
vering  the  parts,  which  before  were  either  of  a  natural  ap¬ 
pearance,  or  had  fomewhat  of  a  reddifh  inflamed  call,  now 
acquire  a  livid  hue,  and  a  windy  crepitous  feel  is  diftnigniib- 
able  all  over  the  courfe  of  the  fwelling.  If  the  protruded 
parts  have  not  of  tliemfelves  gone  entirely  up,  their  return 
is  now  in  general  eafily  effe&ed  by  a  fmall  degree  of  pref- 
fure,  and  the  patient  then  difeharges  freely  by  ftool  >  but 
the  cold  fweats  increafing,  the  hickup  turns  more  vio- 
lent,  and  death  itfelf  is  at  laft  ufhered  in  by  its  nfual  fore¬ 
runners,  fubultus  tendinnm,  and  other  convulfive  twitch¬ 
ing.  . 

Thefe  are  the  ordinary  fymptoms  of  what  is  teimed  a 
Jlrangulated  or  incarcerated  gut-hernia  :  that  is,  when  the 
parts  protruded  become  fo  affected  by  ftri&ure  as  to  pro¬ 
duce  pain  ;  and  do  not  either  return  to  their  natural  filia¬ 
tions  on  the  patient’s  getting  into  a  horizontal  pofture,  or 
cannot  even  be  immediately  replaced  by  the  hands  of  a  prac* 
titioner 
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be  removed,  nothing  effe&ual  can  be  done  for  the  relief  of  Herm®  iu 
the  patient.  .  ■  -y  ■ 

Various  methods  have  been  attempted  by  practitioners 
for  the  removal  of  ftri&ure  in  thefe  diforders  ;  all  of  which 
may  be  comprehended  under  two  general  heads. 

I.  Such  as  effect  a  reduction  of  the  protruded  parts,  with¬ 
out  the  interpolation  of  incifton  or  any  chirurgical  operation 
properly  fo  called  ;  and, 

II.  A  diviftou  of  the  parts  producing  theftri&ure,  fo  as  to 

admit  of  a  replacement  of  the  deranged  vilcera,  confticuting 
what  is  termed  the  operation  for  the  hernia .  . 

The  remedies  to  be  emoloyed  for  accompliihing  the  firft 
of  thele  are,  a  proper  pofture  of  the  patient,  with  the  ma¬ 
nual  affiftance  of  a  pra&itioner  ;  blood-letting,  ftimulating 
clyfters,  opiates,  the  warm  bath,  and  proper  applications 
to  the  tumor  itfelf —  If  thefe  fail,  there  is  then  no  other 
means  of  cure  left  but  the  operation  of  dividing  the  integu¬ 
ments,  and  replacing  the  vifeera.  ,  .  .  ,  f  *7<> 

As  foon  as  the  affiftance  of  a  praftitioner  is  defi red  tor  Method  of 
the  removal  of  fymptoms  in  cafes  of  hernia,  the  ilrft  circum- 
ftance  requiring  his  attention  is  the  placing  of  his  patient 
in  fuch  a  pofture  as  will  mqft  probably  favour  the  return  of 


the  protruded  parts.  Placing  the  patient’s  feet  over  the 
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In  whatever  fituation  a  ftrangulated  hernia  occurs,  the 
only  rational  method  of  cure,  it  is  evident,  muff  confift  in 
tlie  removal  of  that  flridfure  which  prevents  the  return  of 
the  protruded  parts.  It  is  that  ftrifture  which  ought  to 
i*e  confidered  as  the  caufe  of  all  the  mifehief ;  and  unlefs  it 


(boulders  of  another  perfon,  while  his  body  is  allowed  to 
hang  downwards,  and  caufing  him  to  be  a  good  deal  jolted 
about,  has  on  fome  cccaftor.s  aufwered  when  other  means 

have  failed.  . 

The  furgeon  .fhould  at  the  fame  time  endeavour  to  aim- 
the  return '  of  the  bowels,  by  means  of  gentle  preffure  with 
his  hands  and  fingets.  In  the  inguinal  or  fcrotal  hernia,  this 
preffure  (hould  be  made  obliquely  upwards  and  outwards  to- 
correfpond  with  the  opening  in  the  external  oblique  mufcle;. 
in  the  femoral  hernia  it  ought  to  be  made  direftly  upwards;, 
in  the  umbilical  and  ventral  hernia  direftly  backwards. — 
The  fwelling  ihould  be  grafped  with  one  hand  at  the  bot¬ 
tom,  while  with  the  fingers  of  the  other  hand  an  attempt  is 
made  to  puth  gently  the  contents  of  the  tumor  into  their 
place,  always  obferving -that  the  pads  laft  protruded  be  iirfl, 
reduced.  This  operation  is  by  authors  termed  the  taxis. 

When  the  means  now  mentioned  have  failed,  no  remedy 

affords  more  relief  than  blood-letting,  The  quantity  to  be 
drawn  ought  chiefly  to  be  determined  by  the  iirength  of 
the  patient.  There  is  icarcely-  any  difeafe,  however,  where 
fuch  la  rue  quantities  of  blood  can  with  propriety  be  taken 
from  weak  people.  Blooding  till  the  patient-  is  in  a  ftate 
of  deliquium  animi,. is  frequently  known  to  produce  a  more 
effectual  relaxation  of  the  mufcles-than  can  be  done  by  any 
other  means.  Oil  that  account  it  is  fometimes  advifed  in 
cafes  of  hernia,  and  the  pra&ice  is  now.  and  then  attended 

with  advantage.  run. 

As  an  obftinate  ooilivenefs-  is  commonly  one  of  the  molt 
alarming  fymptoms  of  hernia,  it  has  been  a  common  prac¬ 
tice  to  exhibit  a  variety  of  ftimulating  purgatives  both  by 
the  mouth  and  anus  ;  but  they  are  very  feldom  of  much  Icr- 
vice,  and  in  that  cafe  almoft  nniverfally  do  injury,  by  mcrea- 
fing  not  onl  v  the  ficknefs  at  ftomach,  but  the  tenhon  and 
pain  of  the  tumor.  When  they  are  to  be  employed,  they 
ought  to  be  thrown  up  by  the  anus.  For  this  purpofe  aloes 
and  other  ftimulating  fubftances,  but  particularly  tobacco- 
fmoke,  are  employed  ;  and  although  this  laft  remedy,  which 
is  to  be  thrown  in  by  double  bellows,  &c.  does  not  always 
a£t  as  a  purgative,  it  may  be  ufefully  employed  as  an  ano- 
dyne.  Where  an  evacuation  by  ftool  is  wanted,  it  may  in 
ueneral  be  readily  procured  by  the  inje£t ion  of  warm  water, 
in  which  a  little  Caftile  foap  is  diffolved,  in  the  proportion 
of  a  drachm  or  a  drachm  and  a  half  of  the  latter  to  a  pound 
of  the  former.  Warm  bathing  is  another  remedy  greatly 
extolled,  either  by  general  immerfion  or  local  application. 


R 


277 

When  the 


opera-  n 
for  11  u- 
dn^  the 
iv.teO  nf. 
fhoiiUj  be 
jpeffouned 


I J2  S  U 

Hcrrlsein  by  means  of  warm  water  put  into  ox-bladders  covered  with 
general,  flanneb  and  laid  aCrofs  the  abdomen. 

v~~  To  diminifh  the  fize  of  the  tumor,  remedies  of  an  oppo- 
fite  quality  from  thefe  have  been  ufed  ;  and  though  by  fome 
this  practice  has  been  confidcred  as  hazardous,  yet  by 
others,  particularly  by  the  late  Dr  Monro  and  Mr  Benja¬ 
min  Bell,  more  advantage  has  been  found  from  cooling  ap¬ 
plications  than  from  thofe  of  a  different  nature.  Snow,  icc, 
or  cloths  dipped  in  a  recent  folution  of  fal  ammoniac  in 
water  and  vinegar,  or  cold  faturninc  applications,  or  coid 
water  and  vinegar,  have  been  employed  writh  advan¬ 
tage.  IF,  riotwithllanding  thefe  remedies,  the  difeafe  be¬ 
comes  worfe,  and  no  probability  remains  of  fuccefs,  the  di- 
vifion  of  the  parts  pioducingthe  ftriCture  can  alone  fave  the 
life  of  the  patient. 

To  determine  the  exa<51  time  at  which  to  proceed  to  an 
operation,  has  been  confidcred  as  one  of  the  nicefl  points  in 
furgery.  In  general,  when  every  attempt  has  failed,  and 
no  repetition  of  the  former  remedies  is  likely  to  fucceed, 
the  furgeon  ought  certainly  to  proceed  to  the  operation. 
A  few  hours,  even  when  aififtance  has  been  early  applied,  is 
perhaps  all  the  time  which  ought  ever  to  be  confumed  in 
trials  of  this  nature.  But  however  neceflary  this  operation 
may  be  when  a  patient’s  life  is  in  danger,  as  it  is  always  at¬ 
tended  with  fome  degree  of  hazard,  it  ought  never  to  be 
pra&ifed  where  fymptoms  of  ftrangulation  do  not  exift. 

In  that  kind  of  hernia  called  chronic ,  the  circulation  of 
thq  part  forming  the  hernia,  as  well  as  the  periflaltic  mo¬ 
tion  of  fuch  parts  of  the  alimentary  canal  as  have  been  pro¬ 
truded,  go  freely  and  regularly  on.  There  are  many  in- 
flances  of  large  hernfse  falling  down  even  to  the  bottom  of 
the  ferotum,  and  continuing  there  for  many  yeais,  without 
producing  any  interruption  to  the  ufual  difeharge  by  ilool. 
AH  that  can  be  done  here  is,  to  prevent  any  accumulation 
of  faeces  in  the  inteftine,  by  preferibing  a  proper  diet,  and 
the  o.ccafional  ufe  of  gentle  laxatives  ;  and  obviating  any  in¬ 
convenience  which  might  arife  from  the  weight  of  the  tu¬ 
mor,  by  the  application  of  a  proper  trufs  or  fnlpenfary  ban¬ 
dage  ;  to  warn  them  of  the  rilk  to  which  they  are  cenftant- 
ly  liable,  and  to  caution  them  againfl  violent  exercife,  parti¬ 
cularly  leaping,  and  every  fudden  exertion.  The  trufs 
ought  to  be  fitted  exactly  to  the  part  for  which  it  is  in¬ 
tended,  for  without  the  utmofl  nicety  in  this  refpcCt,  it  muft 
always  do  more  harm  than  good  :  for  the  foie  purpofe  of  a 
bandage,  in  cafes  of  hernia,  is  to  prevent  efFe&ually  the  fall¬ 
ing  down  of  fuch  parts  as  have  been  newly  replaced.  If 
therefore  the  pad  or  bolder  of  the  bandage  does  not  bear 
properly  againfl  the  opening  upon  which  it  is  placed,  a  por¬ 
tion  of  gut  may  flip  out,  and  be  materially  injured  by  the 
preffure  of  the  pad.  Fig.  74.  roprefents  a  trufs  for  an  in¬ 
guinal  or  femoral  hernia  of  dne  fide,  fig.  75.  a  trufs  for  the 
fame  difeafe  in  both  fides,  and  fig.  76. a  trufs  for  an  umbilical 
hernia. 

We  fhall  now  proceed  to  deferibe  the  circumflances  to 
Method  of  be  attended  to  in  performing  the  operation  for  hernia  in  ge- 
ytrfo  m-  neral.  A  table  of  convenient  fize  and  height  being  placed 
in  a  proper  light,  the  patient  muft  he  fo  laid  on  it  'as  to  re¬ 
lax  the  diieafed  parts  as  mneh  as  polfible,  and  then  fecured 
by  proper  afMance.  To  leflen  the  contents  of  the  abdo¬ 
men  as  much  as  pofQble,  the  bladder  ought  to  be  emptied 
previous  to  the  operation.  An  ineffion  is  to  be  made  with 
a  common  round -edged  fcalpel  through  the  fkin  and  part 
of  the  cellular  fubftance,  long  enough  to  allow  the  ftridture 
to  be  fully  expofed.  The  reft  of  the  cellular  fubftav.ee  is 
then  to  be  divided  with  the  greateft  attention.  That  part 
of  the  mufcle  forming  the  ftridure  or  ring  muft  next  be  laid 
diftnidly  in  view.  A  fmall  portion  of  the  protruding  fac 
mult  alfo  be  expofed  j  after  which  the  directory  (fig.  73.) 
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is  to  be  pa  fled  between  the  ring  and  the  fad.  A  ftraight  Hsr{j^  | 
probe-pointed  fcalpel  is  now  to  be  introduced  into  the  groove  SCI  ii, 
or  the  directory,  and  by  it  the  ring  is  to  be  dilated  till  the^ 
point  of  the  finger  can  be  introduced.  The  finger  i3  here 
confideved  as  the  fafeft  dire&or  ;  for  it  being  infmuated 
into  the  aperture  in  the  tendon  immediately  above  the  pro¬ 
truded  parts,  the  point  of  the  knife  is  cafily  introduced  upon 
it  ;  and  by  keeping  the  end  of  the  finger  always  a  little  be¬ 
fore  the  knife,  the  opening  may  he  enlarged  to  any  neeef- 
fary  extent  without  rilk  ot  wounding  any  of  the  contiguous 
parts. 

By  the  eafe  with  which  the  finger  is  introduced,  the  ope¬ 
rator  will  be  enabled  to  judge  when  the  ring  is  ftiffieiently 
dilated  ;  and  if  the  ftrangulation  was  entirely  in  the  ring,  it 
will  now  be  evident  that  every  obftaole  to  the  redudlion 
muft  be  removed,  and  of  confequence  that  the  prolapfed 
parts  may  be  returned  with  little  difficulty.  If  the  patient 
be  young,  or  if  the  difeafe  has  continued  a  coniiderable 
time,  fuch  a  degree  of  inflammation  frequently  eniues  in  the 
neck  of  the  fac  as  to  produce  thickening  and  ftraltnefs  •,  fo 
that,  after  the  fac  and  its  contents  have  been  entirely  freed 
from  the  ftri&ure  of  the  ring,  the  inteftines  cannot  be  redu- 
ced.  We  judge  this  to  be  the  cafe  when,  after  the  ftri&ure 
of  the  ring  has  been  removed,  the  parts  prolapfed  do  not  ex¬ 
pand  into  their  natural  fize,  and  farther,  when  they  make  re- 
fiftance  when  we  attempt  to  return  them.  In  this  cafe,  the 
neck  of  the  fac  muft  be  opened  with  the  utmoft  caution,  to 
avoid  wounding  the  parts  within  it. 

If  the  herniary  fac,  under  the  ftraitened  place  of  its  neck, 
be  thin  and  tranfparent,  and  there  is  little  or  no  reafon  to 
fufpedl  an  adhefion  of  the  bowels  to  the  fac,  the  beft  me¬ 
thod,  as  Dr  Monro,  in  his  publication  on  the  Burfte  Mnco- 
fae,  obferves,  will  be  to  make  a  fmall  hole  in  the  fac  below 
the  ftridlure,  and  then  to  introduce  a  fmall  furrowed  probe, 
and  to  cut  cautioiifiy  upon  it.  But  if  the  fac  be  thick  and 
dark  coloured,  and  there  is  likewife  a  fufpicion  that  the 
bowels  may  adhere  to  it,  the  eafieft  and  fafeft  manner  will 
be  to  make  the  hole  in  the  peritoneum  above  the  ftri&ure  ; 
then  to  introduce  a  common  probe,  bent  near  its  point  into 
a  femicircle,  with  its  point  directed  downwards  through  the 
ftridure  into  the  fac  ;  and  upon  the  point  of  it  to  make, 
with  great  caution,  another  fmall  hole  ;  after  which  we  may 
either  cut  upon  the  probe,  or  introduce  a  furrowed  probe, 
and  divide  the  neck  of  the  fac. 

Alter  this,  the  bowels  are  to  be  returned  by  preffure  up¬ 
on  the  fac,  without  opening  it  farther ;  and  the  iides  of  the 
wound  in  the  fkin  are  to  be  brought  together,  and  kept  fo 
by  means  of  flips  of  adheiive  plafler,  though  ft  itches  made 
at  the  dillance  of  a  finger-breadth  from  each  other  will  ex¬ 
clude  the  air,  and  prevent  the  return  of  the  bowels  more  ef¬ 
fectually.  Over  thefe  are  to  be  laid  feveral  folds  of  char- 
pee,  and  the  whole  is  to  be  fecured  by  a  bandage  adapted  to 
the  nature  of  the  part.  _ 

T.  lie  patient,  upon  being  carried  to  bed,  fiiouid  be  fo  pla-xtnv 
ced  as  to  have  the  part  upon  which  the  operation  was  per- af  *  vards. 
formed  higher  than  the  reft  of  his  body,  or  at  leaft  as  high 
as  the  fituation  of  the  part  operated  upon  will  allow,  in  or¬ 
der  to  prevent  a  return  of  the  difeafe.  After  the  opera¬ 
tion,  opiates  are  particularly  ufeful,  and  ought  to  be  re¬ 
peated  as  circumflances  may  require.  It  is  likewife  ne- 
cefiary  that  the  patient  be  kept  cool.  In  plethoric  habits, 
blood  letting  is  proper,  together  with  a  rigid  attention  to  low 
diet.  A  frequent  ufe  of  clyfters  and  gentle  laxatives,  to 
keep  the  belly  modeiately  open,  ought  not  to  be  negle&ed. 
When  the  conflitution  has  been  previoufly  much  reduced, 
initead  of  blood-letting  ar.d  a  low  diet,  a  nourifhing  regi¬ 
men  is  neceflary.  The  drefiings  ought  not  to  be  removed 
till  the  third  or  fourth  day  after  the  operation,  when  the 
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in  ikies  of  the  wound  wiH  be  found  almoft  adhering  together  j 
and  if  attention  be  paid  to  the  fubfequent  treatment,  the 
fore  will  be  generally  healed  in  two  or  three  weeks.  As 
foon  as  the  wound  k  firmly  cicatrized,  a  trufs  ought  to  be 
properly  fitted  to  the  part,  and  fhould  never,  on  any  future 
period  of  life,  be  laid  afide. 

When  the  hernia  is  of  long  Handing,  and  when  there  is 
perming  reafon  to  think  adhefions  have  taken  place  between  the  fac 
ij:  opera-  anc]  bowels,  or  that  mortification  has  already  begun,  or  that 
a  fiorT  **ome  hlaments  run  acr°f3  the  fac  and  prevent  the  redu&ion, 
[  JJiortifi-  or  that  there  is  water  in  the  fac,  or  that  the  gut  is  in  dan- 
(  caw*  ger  of  being  entangled  from  a  part  of  the  omentum  being 
.  h  i  taken  <jown,  a  different  method  of  operating  becomes  neceffary. 

The  patient  is  to  be  placed  as  already  dirc&ed.  The 
operator  is  to  grafp  the  tumor  with  the  one  hand,  fo  as  to 
make  the  Hein  tenfe  on  the  fore  part  of  it,  while  with  the 
fcalpel  in  the  other  he  divides  the  fkin  from  one  end  of  the 
tumor  to  the  other.  The  cellular  fubffance  is  by  gentle 
flrokes  to  be  divided,  till  not  only  the  ring,  but  the  whole 
length  of  the  fac,  is  laid  bare.  An  opening  is  now,  in  the 
mod  cautious  manner,  to  be  made  into  the  fac  by  flight 
fcratches,  to  avoid  hurting  any  of  its  contents. 

Tn  making  this  perforation,  which  is  confidercd  as  the 
niceft  part  of  the  operation,  confiderable  affiflance  is  obtain¬ 
ed  from  the  ufe  of  the  fmall  dire&ory,  upon  the  point  of 
which  the  fibres  of  the  fac  are  to  be  fucceflively  raifed  and 
divided  till  an  opening  is  made.  The  opening  is  to  be  en¬ 
larged  till  it  admit  the  fore-finger  of  the  left  hand,  which 
ferves  as  a  dire&ory  for  conducing  the  ftraight  probe- 
pointed  fcalpel  with  which  the  fac  is  to  be  divided  through 
its  whole  length. 

The  fac  being  laid  fully  open,  the  parts  contained  in  it 
ought  to  be  examined  with  the  niceft  attention,  to  difeover 
whether  they  are  all  found  or  not  ;  and  if,  upon  an  atten¬ 
tive  infpedtion,  it  is  found  that  they  are  not  evidently  in  a 
gangrenous  ftate,  even  although  they  feem  confiderably  in¬ 
flamed,  they  fhould  be  immediately  returned  into  the  abdo¬ 
men.  When  adhefions  take  place  between  different  parts 
of  the  protruded  gut,  the  greateft  caution  is  neceffary  in  fe* 
parating  them.  When  one  part  of  a  gut  adheres  fo  firmly 
to  another  as  not  to  be  feparated  but  with  difficulty,  it  is 
much  better  to  return  the  whole,  even  in  that  ftate,  into  the 
abdomen,  than  to  run  the  rifle  of  hurting  the  inteftine  mate¬ 
rially  by  ufing  much  force.  When  adhefions  occur  between 
the  hernial  fac  and  the  gut,  or  between  the  gut  and  omen¬ 
tum,  if  the  filaments  producing  the  conne&ion  cannot  be 
otherwife  removed,  as  there  is  no  great  hazard  in  wounding 
the  omentum,  and  ftill  lefs  in  hurting  the  fac,  a  very  fmall 
portion  of  thefe  may  be  differed,  and  returned  with  the  gut 
into  the  abdomen.  When  the  bowels  cannot  be  reduced 
with  eafe,  the  ring  is  to  be  dilated  by  the  blunt- pointed 
fcalpel  in  the  manner  already  dire&ed.  After  returning  the 
contents  of  the  fac  into  the  cavity  of  the  abdomen,  it  has 
been  propofed  by  fome  authors  to  pafs  a  ligature  round  the 
neck  of  the  fac,  with  a  view  of  procuring  a  reunion  of  its 
fides,  fo  as  to  prevent  a  future  defeent  of  the  bowels ;  and 
various  other  methods,  even  a&ual  and  potential  cauteries, 
have  been  propofed  ;  but  as  none  of  them  yet  attempted 
have  been  found  fufficiently  to  anfwer  the  purpofe,  the  only 
thing  that  can  be  recommended  is  a  well  made  trufs. 

When  the  bowels  are  a&ually  in  a  ftate  of  gangrene,  as 
the  returning  of  fuch  mortified  parts  might  be  attended  with 
i Gated wor^  confequenccs,  a  great  degree  of  caution  is 
igrcnc.  neceffai7‘  .When  the  omentum  is  found  in  a  mortified  ftate, 
as  the  cxcifion  of  a  portion  of  this  fubftance  is  not  attended 
with  much  rifle,  it  is  the  common  practice  to  cut  away  the 
ci  lea  fed  parts,  and  to  obviate  any  inconvenience  which 
:mght  enfuefrom  the  hemorrhagy.  We  are  advifedto  make 
You  XVIII.  Parti. 
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a  ligature  on  the  found  parts  previous  to  the.  removal  of  Hernias  in 
thofe  which  are  mortified ;  whilft  the  ends  of  the  ligature ,  £en*rat>  ^ 
being  left  hanging  out  of  the  wound,  the  furgeon  has  it  in 
his  power  to  remove  them  when  circumftances  appear  to 
render  it  proper.  Thefe  ligatures  on  the  omentum,  how¬ 
ever,  are  frequently  productive  of  bad  confequences.  No 
hemorrhagy  of  any  importance  ever  occurs  from  a  divifioit 
of  this  membrane,  even  in  a  found  unmortified  ftate ;  fuch 
parts  as  have  become  gangrenous  may  therefore  be  freely 
cut  off,  and  the  remaining  found  parts  be  afterwards,  with¬ 
out  the  intervention  of  ligatures,  fafely  introduced  into  the 
abdomen.  If  a  veffel  of  any  fize  in  the  omentum  lias  been 
divided,  a  ligature  may  be  paffed  above  the  veffel  itfelf,  and 
the  ends  left  hanging  out  of  the  wound  ;  the  threads  may  be 
afterwards  pulled  away  at  pleafure.  When  a  rupture  ha* 
been  of  long  duration,  it  fometimes  happens,  that  from  the 
preffure  made  by  the  trufs,  and  other  circumftances,  portions 
of  the  omentum  are  collc&ed  together  into  hard  lumps.  If 
thefe  be  fmall,  they  may  be  returned  into  the  abdomen  with¬ 
out  producing  any  inconvenience  ;  but  if  from  their  bulk 
and  hardnefs  they  arc  likely  to  do  mifehief,  they  ought  to 
be  cut  off.  When  part  of  the  omentum  is  to  be  removedt 
it  ought  to  be  previoufly  expanded  and  divided  with  feiffars, 
which  will  be  more  convenient  than  any  other  inftrument. 

When  again  a  fmall  portion  of  gut  is  found  mortified,  wc 
arc  to  endeavour,  by  means  of  a  needle-ligature,  to  conned 
the  found  part  of  the  gut  immediately  above  the  mortified 
fpot  to  the  wound  in  the  abdomen  already  made.  By  this 
means,  when  the  mortified  part  feparates,  or  perhaps  what  is 
better,  when  it  has  been  immediately  cut  out,  the  faeces  arc 
difeharged  by  the  wound  ;  and  there  are  different  inftances 
where,  after  fuch  a  difeharge  has  continued  for  fome  time, 
the  wound  has  entirely  healed. 

But  when  the  mortified  portion  of  gut  is  of  confiderable 
extent,  and  includes  the  whole  circumference  of  the  intef¬ 
tine,  all  that  can  be  done  is  to  remove  it,  and  to  draw,  by 
means  of  a  ligature,  the  upper  end  of  the  gut  towards  the 
under,  and  afterwards  conne&  them  to  the  inner  edges  of 
the  wound.  This  at  leaft  affords  a  chance  of  the  ends  of 
the  gut  being  brought  to  reunite  ;  and  if  unfortunately  that 
event  fhould  not  take  place,  a  paffage  of  the  faeces  will  ftill 
be  fecured.  All  fuch  mortified  parts  as  are  to  be  removed 
ought  to  be  cut  off,  and  the  remaining  found  inteftine  re¬ 
tained,  before  the  opening  in  the  ring  can  be  dilated  with 
fafety,  left  the  gangrenous  poition  flip  in  together  with  the 
found.  '  The  parts  forming  a  hernia  being  all  completely 
replaced,  when  the  fac  in  which  they  were  contained  is  found 
thick,  hard,  and  much  enlarged,  as  in  fuch  a  ftate  no  good 
fuppuration  can  take  place,  and  as  its  prefervation  cannot 
be  in  any  degree  ufeful,  fuch  parts  of  it  as  can  be  cut  away 
with  propriety  ought  to  be  removed.  All  the  lateral  and 
fore  parts  of  the  fac  may  be  cut  off  with  fafety  ;  but  as  it 
is  commonly  firmly  conne&ed  with  the  fpermatic  veffels 
behind,  this  part  of  it  ought  not  to  be  touched. 

Sect.  II.  Of  Bubonocele ,  or  Inguinal  and  Scrotal  Hernia . 

This  fpecies  of  hernia  is  formed  by  a  protrufion  of  fomegymptome 
of  the  abdominal  bowels  through  the  rings  of  the  external  of  bubono- 
oblique  mufcles.  It  is  known  by  the  general  fymptoms  ofceft. 
hernia  already  enumerated,  and  by  a  feft  and  fomewhat 
elaftic  fwelling,  beginning  in  the  groin,  and  defeending  by 
degrees  into  the  ferotum  in  men,  and  into  the  labia  pudendi 
in  women.  When  the  hernia  contains  omentum  only,  the 
fwelling  is  both  more  foft,  compreffible,  and  more  unequal 
than  when  the  gut  alone  is  down  ;  the  ferotum  becomes 
more  oblong  than  in  the  inteftinal  hernia ;  arid  when  the 
quantity  of  omentum  is  large,  it  is  alfo  much  more  weighty 
than  .a  gut  rupture  of  the  fame  fize  ;  but  frequently  the  tu- 
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the  fuppurative  ftate  is  always  o  erv  ,r  0f  the 

Drocefs  being  commonly  free  from  the  fwelhng- 
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general  fymptoms  of  hernia  are  wanting.  ,,  r  i 

cele  of  the  tunica  vaginalis  teftis,  by  the  tumor  generally  feeh 
inl  more  fmooth  to  die  touch  than  in  hem, a,  by  the  fwelhng 
here  beginning  in  the  under  part  of  the  ferotnm  and  afeend  g, 
by  the  fpermatic  cord  being  always  free  and  d.ft.nft,  and  by  a 
fluctuation  being  evident.  From  hydrocele  of  the  fpermatic 
cord,  fometinfe  with  much  difficulty,  and  therefore  it  re- 
quires  here  particular  attention  In  every  earn  of  tumor m 
the  teftes,  where  the  moft  perfeft  certainty  ,s  not  obtained, 
and  when  it  is  neceffary  to  have  recourfe  to  an  operation, 
the  furgeon  ought  to  proceed  as  in  a  cafe  of  real  hern  • 

;  The  treatment  of  bubonocele  is  the  fame  with  that  already 
advifed  in  the  treatment  of  hernia  in  general,  only  making 
allowance  for  the  fituation  of  the  difeafe.  T"  attempting 
the  reduftionby  means  of  the  hand,  the  preffure  fliould  be 
obliquely  upwards  and  outwards,  correfponding  with  tli 
ring" of  the  abdominal  mufcle.  In  performing  the  operation, 
the  patient  (liouldbe  laid  on  a  table,  with  his  head  and  body 
almoft  horizontal,  whilft  at  the  fame  time  his  buttocks  are 
fomewhat  elevated  by  pillows  placed  beneath  them.  I  he 
legs  hanging  over  the  edge  of  the  table  ought  to  be  fepara. 
ted,  fo  as  to  admit  the  operator  between  them  ;  and  mould 
in  that  fituation  be  firmly  fecured  by  an  affiftant  on  each 
fide,  who  fhould  take  care  to  keep  the  thighs  fo  far  railed 
as  to  relax  all  the  abdominal  mufcles.  The  parts  being  pre- 
vloufly  fhaved,  an  incifion  muft  be  made  with  a  common 
round-edited  fcalpel  through  the  fern  and  part  of  the  cellular 
fubftance"  beginning  at  Icaft  an  inch  above  the  fupenor  end 
of  the  tumor,,  and  continuing  it  down  to  between  two  and 

three  inches  below  the  ring.  . 

Although  in  by  much  the  greateft  proportion  ot  hernial 
fwellings  the  fpermatic  veffels  lie  behind  the  protruded  parts, 
yet  on  fome  occafions  they  have  been  found  on  the  anterior 
part  of  the  tumor ;  fo  that  in  order  to  avoid  the- r ilk  of 
wounding  them,  as  foon  as  the  ikin  is  divided,  the  remain¬ 
der  of  the  operation  ought  to  be  done  in  the  moft  cautious 
manner,  care  being  taken  to  avoid  every  large  blood- veffel 
which  makes  its  appearance.  The  ring  muft  now  be  laid 
diftin&ly  in  view ;  a  fmall  portion  of  the  protruding  fae 
muft  alfo  he  expofed;  after  which  the  directory  is  to  be  in¬ 
troduced  between  the  ring  and  the  fac,  placing  the  point  of 
the  inftrument  obliquely  upwards  and  outwards.  A  blunt 
pointed  hiftoury  is  now  to  he  introduced  into  the  groove  of 
the  dire&ory,  and  by  it  the  l  ing  is  to  be  dilated  till  tire 
point  of  the  finger  can  be  introduced.  The  direftory  is  now 
to  be  laid  afide,  and  the  finger  ufed  in  place  of  jt  through 
the  reft  of  the  operation.  After  the  operation  is  finished, 
the  drdfings  are  to  be  applied,  and  the  whole  fccured  by 
a  T  bandage,  or  fnfpenfory  bag,  properly  fluffed  with  feft 
lint. 

The  patient,  . on  being  carried  to  bed,  fhould  have  a  pillow 
under  the^  buttocks,  to  elevate  them  a  little  above  the  reft 
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0r  the  body,  and  ffiould  be  treated  m  the  manner  which  Hc„ 

has  been  already  direfted.  As  foon  as  the  wound  is  firm-  JW 
S cicatrized,  l  trufs  ought  to  be  properly  fitted  and 
ufed  through  the  reft,  of  the  perfon’s  life.  Females  are 
Fable  to  this  fpecies  of  rupture  as  well  as  men ;  and  as  the 
opening  in  the  external  oblique  mufcles  »  exceedingly  firm- 
lar  in  both  fexes,  the  treatment  of  tins  fpec.es  of  herma  m 
females  is  very  fimilar  to  what  is  found  to  anfwer  ,n  men. 
Whenclyfters,  blood-letting,  and  the  other  remed.es  for¬ 
merly  enumerated,  fail,  the  fame  operation  of  enlarging  the 
opening  in  the  tendon  of  the  oblique  mufcle  is  here  equall) 

they  may  frequently  happen  when  the  furgeon  receives  no  in- 
formation  about  tfem.  Whenever,  therefore,  fuch  fymptoms 
ofTol  c  occur  as  give  reafon  to  fufpetft  the  exiftence  of  her. 
nia  a  particular  examination  ought  always  to  be  made,  m 
order,  if  poffible,  to  deleft  the  caufe  of  the  mifchief,  trom  the 
removal  of  which  alone  a  cure  can  be  expefted. 

Sect.  III.  Of  Hernia  Congenita. 

Thf  teftes  in  the  fetus  are,  till  near  the  time  of  delivery, 

times  the  contrary  happens,  and  then  a  potion  o-  fome  of  th 

abdominal  vifeera  paffing  down,  forms  that  fpec.es  o  he  a 

"rSwiKn.  L  tunic.  -P*  ««» 

by  ft.™  of  .be  i.teil  *“4 

hentia  congenita  c.nn o.  be 

ldj“#inhaionTS“  nldbe  If  no  material  nfe  in 
Dr  Monro  obferves,  that  a  hernia  congenrta  may  be  *  to* 
p-ulfhed  in  an  adult  by  an  evident  external  mark  ,  which  is, 
that  the  bowels  pufu  down  between  the  fae  and  the  0 
and  fide*  of.he  teitide,  (.  «(■»  » .*  S™«  ^ 

to  conceal  it ;  whereas,  in  the  common  hernia,  every  part 
theTfticle  can  be  felt  diftir.ftly  :  And  that  it  is  of  material 
ufe  to  make  the  diftinftion;  becaufe  in  whatever  manner  we 
operate  in  hernia  congenita,  unlefs  we  take  the  utmo.l  care 
to  exclude  the  air,  there  will  be  a  more  yo\^ :  inflanwwt ^on 
and  greater  diftrefs  than  in  common  cafes,,  becaufe  the  tet 
ticle  will  partake  of  the  inflammation.  -  , 

In  the  treatment  of  ruptures  of  the  congenital  kind,  bttleT 
difference  occurs  from  the  management  of  the  common  fe¬ 
tal  hernia;  only  a  trufs  ought  never  to  be  applied  to  an- 
fants,  unlefs  the  tefticle  can  be  felt  ,n  the  ferotum,  after  the 
contents  of  the  hernia  have  been  reduced  ;  as  it  would  en¬ 
tirely  prevent  the  defeent  of  the  tefticle,  wh,ch  yet  remains 
in  the  abdomen.  If  any  operation  has  been  performed  the 
tefticle  flvould,  immediately  after  the  bowels  are  reduced,  be 
covered  with  the  vaginal  coat,  and  at  each  dreffing  c,. 
ffiould  be  taken  that  the  air  be  excluded.  In  every  othe 
refpeft  the  treatment  of  congenita  hernia  is  the  fame  w.tli 
that  of  hernia  in  general. 

Sect.  IV.  Of  Femoral  or  Crural  Hernia. 

The  feat  of  this  fpecies  of  hernia  is  upon  the  upper  andS-«J 
fore  part  of  the  thigh  ;  the  pro^ traded  bowels  paffing .out  rt  , 
the  fame  opening  through  which  the  large  blood-veffels  of^*, 
the  thigh  are  tranfmitted  from  the  aboomen,  and  of  conf  • 
quence’  under  that  part  of  the  tendon  at  the  under  ei  d  ont 
the  abdomen  known  by  the  name  of  Poupart  s  or  Fa,^u 
ligament.  Sometimes  the  bowels  which  protrude  are  fituated 
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sJnl  immediately  over  the  femoral  veffels,  fometimes  on  the  out- 
cr  urai  flde  0f  thefe,  but  more  frequently  they  lie  upon  their  inner 
fide  The  difeafe  is  more  frequent  in  women  than  in  men, 

w~' - 1  on  account  of  the  width  of  the  female  pelvis,  and  of  confe- 

ouence  the  length  and  laxity  of  the  ligament.  The  femoral 
hernia  is  more  m  danger  of  being  confounded  with  inguinal 
hernia  than  with  any  other  ;  the  tumor,  however,  is  deeper, 
and  the  ring  of  the  abdominal  mufcles,  which  lies  entirely 
above  the  tumor  in  femoral  hernia,  completely  iurrounds 
■8  the  parts  in  that  of  the  inguinal  kind. 

Tn  meat.  In  the  treatment  of  femoral  hernia,  when  fymptoms  of 
ftrangulation  occur,  we  muft  ufe  all  the  remedies  commonly 
praftifed  for  hernia  in  general  ;  only  that  here,  in  attempt¬ 
ing  to  reduce  the  parts  by  the  hand,  the  preflure  fliould  be 
made  direftly  upwards.  An  incifion  of  fufficient  length  is 
to  be  made  through  the  integuments,  fo  as  to  allow  that 
pait  of  the  tendon  which  forms  the  ftridure  to  be  laid  iairly 
in  view ;  and  after  dividing  the  integuments,  we  are  cau- 
tioufly  to  cut  the  fafeia  lata  of  the  thigh,  and  feparate  any 
glands  which  may  come  in  the  way  till  the  ftridure  and  part 
of  the  fac  diftindly  appear.  The  ftridure  is  then  to  be  di¬ 
vided,  by  cutting  fibre  after  fibre  fucceflively.  The  fper¬ 
matic  velfels  in  the  male,  or  round  ligament  in  the  uterus  in 
the  female,  may  be  avoided  by  cutting  in  a  direction  to¬ 
wards  the  umbilicus,  carefully  dividing  the  tendon  tranl- 
vertely.  Some  authors,  from  a  fenfe  of  the  danger  attend- 
ing  this  part  of  the  operation,  have  recommended  merely  to 
dilate  the  paflage,  inftead  of  dividing  the  tendon;  but  in 
fuch  a  fituation,  to  attempt  a  farther  dilatation  without  the 
nftiftance  of  the  knife,  would  probably  be  feldom  attended 
with  any  advantage.  After  the  parts  are  reduced,  the  vvound 
is  to  be  dreffed  as  dire&ed  in  the  treatment  of  hernia  in  ge¬ 
neral:  a  piece  of  thin  leather  fpread  with  feme  adhefive  pla- 
ftcr  retains  the  dreflings  better,  and  with  much  more  caie, 
than  any  other  bandage. 

Sect.  V*  Of  other  Species  of  Hernia . 

Fjjnpha-  Itf  umbilical  hernia  the  parts  protruded  pafs  out  at  the 
1<>  ir  um- umbilicus,  and  are  commonly  the  inteftines,  or  omentum, 
Ujal  her-  or  both  ;  fometimes  part  of  the  ftomach,  the  liver,  and  even 
the  fpleen,  have  been  found  in  the  fac.  Here,  as  in  other 
ruptures,  the  peritonaeum  forms  the  fac,  and  in  recent  cafes 
it  is  generally  very  evident ;  but  by  the  fize  of  its  contents, 
or  a  long  continuance  of  the  diforder,  it  fometimes  becomes 
fo  conneded  with  the  furrounding  parts,  that  by  many  its 
exiftence  has  been  doubted,  and  fometimes  the  fwelling  has 
increal'ed  to  fuch  a  degree  as  to  burft  even  the  fkin  itfelh 
The  difeafe  occurs  moft  frequently  in  infancy,  foon  after 
birth.  In  the  adult  flate  corpulent  people  are  more  fubjed 
to  it  than  tliofe  of  a  contrary  habit ;  and  pregnant  women 
are  particularly  fubjed  to  it,  on  account  of  the  fize  of  the 
uterus.  The  diagnofis  in  this  difeafe  is  readily  made,  as 
the  diforder  can  fcarcely  be  confounded  with  any  other.  If 
the  difeafe  be  attended  to  in  due  "time,  a  bandage  pr  operly 
fitted  will  generally  effed  a  cure ;  and  in  luch  fwellings  as 
occur  in  pregnancy,  delivery  will  commonly  remove  the  dis¬ 
order;  but  even  in  cafes  of  pregnant  women,  a  bandage  ear¬ 
ly  applied  and  properly  uied  will  give  conliderable  relief, 
till  a  cure  can  be  obtained  by  delivery.  In  this  difeafe  the 
omentum  is  more  frequently  pufhed  out  than  any  other  vif- 
cus;  hence  umbilical  hernise  in  general  are  not  produdive  of 
fuch  bad  fymptoms  as  ufually  occur  in  the  other  kinds  of 
rupture.  When,  however,  the  inteftines  protrude,  the  ufual 
fymptoms  of  a  flrangulated  hernia  are  apt  to  be  induced  ; 
and  when  the  means  ufually  employed  for  returning  the  gut 
into  the  abdomen  do  not  fucceed,  a  cure  it  is  evident  mull 
depend  entirely  on  a  thorough  removal  of  the  ftridure.  In 
performing  this  operation,  an  incifion  through  the  integu- 


E  R  Y.  .  *55 

ments  is  the  firft  ftep  to  be  taken,  fo  as  to  expofe  the  Uric-  Other  Spe- 
tnre  of  the  tendon  and  the  neck  of  the  fac.  I  he  ftridure  n-a> 

is  to  be  removed  in  the  manner  already  deferibed ;  and  as  - v — 

the  tendon  completely  furrounds  the  neck  of  the  fac,  the 
ftridure  may  be  cut  wherever  it  can  be  moft  readily  dilated. 

A  radical  cure  limilar  to  that  for  the  other  fpecies  has  been 
propofed,  but  with  as  little  probability  of  luccefs. 

Ventral  rupture  is  a  protrufton  of  fome  of  the  bowels 
through  the  interfticcs  of  the  abdominal  mufcles,  and  is 
moft  frequently  obferved  in  fome  of  the  parts  moft  contigu¬ 
ous  to  the  linea  alba.  The  treatment  of  this  fpecies  of  oif- 
eafe  is  exadly  the  fame  with  that  of  exomphalos.  29 r 

Hernia  of  the  bladder  of  urine,  though  lefs  frequent  Cyftic  her- 
than  that  of  the  omentum  or  inteftines,  is  not  very  uncom-^^0^^^* 
mon.  The  fituation  in  which  it  occurs  is  in  the  groin,  urjliary 
through  the  abdominal  ring,  in  the  fore  part  of  the  thigh,  Madder, 
under  Poupart’s  ligament,  fo  as  to  form  inguinal  or  crural 
hernia.  Inftances  have  likewife  occurred  of  the  bladder  be¬ 
ing  pufhed  into  the  perinceum.  Sometimes  it  occurs  by  it- 
felf,  without  any  complication;  at  other  times  it  is  accompa¬ 
nied  with  inteftines  and  omentum,  both  in  inguinal  and  femo¬ 
ral  herniie  :  when  complicated  with  bubonocele,  the  protru¬ 
ded  part  of  the  bladder  is  fituated  between  the  inteftine  and 
fpermatic  cord.  49s 

The  ufual  fymptoms  are  a  tumor,  attended  with  fludua- Symptom?, 
tion  either  in  the  groin,  in  the  fore  part  ol  the  thigh,  or 
perinaeum,  which  generally  fubfides  when  the  patient  voids 
urine.  When  the  fwelling  is  large,  before  water  can  be 
made  with  freedom,  it  is  commonly  neceftary  to  have  re- 
courfe  to  prefture,  at  the  lame  time  that  the  tumor,  when, 
in  the  groin  or  thigh,  is  as  much  elevated  as  poffible  ;  but 
when  the  fwelling  is  fmall,  and  efpecially  when  no  ftridure 
is  as  yet  produced,  the  patient  generally  makes  water  with 
great  eafe,  and  without  any  afliftance  from  external  prefture. 

When  the  difeafe  occurs  without  any  complication,  it  ifc 
commonly  owing  to  a  fupprefiion  of  urine.  In  the  diagno¬ 
fis  care  ought  to  be  taken  not  to  miftake  it  for  a  hydrocele. 

In  recent  cafes,  the  part  protruding  may  in  general  be  eafily  • 
reduced,  efpecially  it  we  attend  to  the  fupprefiion  ot  urine, 
which  probably  gave  rife  to  the  difeafe.  A  proper  trufs 
ought  af  terwards  to  be  worn  for  a  confiderable  time.  When 
the  difeafe  has  been  of  long  Handing,  adhefion  takes  place 
between  the  bladder  and  cellular  fubftance  ol  the  ferotum. 

In  this  cafe,  therefore,  as  long  as  no  fymptoms  occur  to 
render  the  operation  neceftary,  a  fufpenfory  bandage,  fo  fit¬ 
ted  as  effedually  to  fupport  the  prolapfed  parts,  is  the  only 
probable  means  of  relief.  > 

Sometimes  the  bladder,  owing  to  a  fupprefiion  of  urine, Hernia  Vs,./ 
at  other  times  part  ot  the  inteftines,  have  been  found  toginaiis. 
protrude  through  the  vagina.  In  the  former  cafe  a  ftudu- 
ation  of  water  is  perceptible  to  the  touch. 

The  redudion  is  made  by  laying  the  patient  on  her  back 
with  her  loins  fomewhat  railed,  and  prefiing  with  the  fore¬ 
finger  from  the  vagina.  Defcents  may  in  future  be  gene¬ 
rally  prevented,  by  evacuating  the  urine  often,  and  by  the 
ufe  of  a  peftary  introduced  into  the  vagina.  Nearly  the 
fame  means  are  employed  in  reducing  the  inteftine  when  it 
is  found  to  protrude. 

Chap.  XXIV.  Of  Hydrocele. 

Every  tumor  formed  by  a  colledion  of  water  might  with 
propriety  be  named  hydrocele ,  but  the  chirurgical  accepta¬ 
tion  of  the  term  implies  a  watery  fwelling  fituated  in  the 
ferotum  or  fpermatic  cord.  Hydrocele  is  either  anafarcoua 
or  eneyfted.  In  the  former,  the  ferum  is  chiefly  diffufed  in 
the  cellular  fubftance  :  In  the  latter,  the  water  is  colleded 
in  a  diftind  bag.  The  ferotum  with  its  contents  are  liable 
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Arafarcous  to  both  varieties  of  the  difeafe ;  fo  is  the  fpermatic  cord  with 
its  coverings. 

Scrotum.  Sect,  I.  Anafarcous  Hydrocele  of  the  Scrotum . 

As  foon  as  water  has  colledled  in  any  considerable  quan- 
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and  obtained  for  fome  time  ;  the  flcin  atgfirft  preferves  its  na¬ 
tural  appearance,  and  the  rugae  of  the  fcrotum  are  not  much 
altered  ;  but  as  the  fwelling  advances,  they  gradually  difap- 
pear,  and  are  at  laft  totally  obliterated.  The  fwelling,  from 
being  at  firlb  foft,  and  of  a  confiflence  {imilar  to  dough,  by 
degrees  turns  more  firm,  and  the  flcin  at  laft  acquires  an  un¬ 
natural  white  fhining  appearance.  The  tumor  at  length 
becomes  large  ;  and  though  originally  confined  to  the  fcro- 
tum,  it  at  laft  fpreads  up  the  groin.  The  penis  likewife 
becomes  affected,  and  often  fo  fwelled  and  diftorted  as  to 
excite  much  inconvenience  and  diftrefs  ;  and  although  the 
fcrotum  is  compofed  of  parts  which  readily  admit  of  dilata¬ 
tion,  the  tumor  fometimes  becomes  fo  enormous  that  it  burfls 
from  one  end  to  the  other. 

Treatment.  In  the  furgical  treatment  of  this  difeafe  pundlures  made 
with  the  point  of  a  lancet  are  mofl  advifable,  as  large  fcari- 
fications,  in  anafarcous  habits,  are  fometimes  apt  to  produce 
inflammation  and  mortification  ;  while  fimple  pun&nres  rea¬ 
dily  heal,  and  can  be  renewed  with  very  little  pain  as  fre¬ 
quently  as  may  be  neceffary :  and  befides,  pundlures  are 
equally  ufefnl  with  the  incifions;  for  as  the  cells  of  the  fcro¬ 
tum  communicate  freely,  if  the  pun&ures  be  made  fairly 
through  the  flcin,  the  water  drains  off  very  readily,  though 
not  fo  foon  as  by  fcarification.  Previous  to  the  operation, 
befmearing  the  part  with  fome  tough  ointment  of  an  inno¬ 
cent  nature,  and  afterwards  keeping  it  as  dry  as  poflible  by 
a  frequent  renewal  of  dry  foft  linen  cloths,  in  order  to  im¬ 
bibe  the  moifture,  is  here  a  neceffary  piece  of  attention. 
The  want  of  this  feems  to  be  the  caufe  of  much  of  the  mif- 
chief  which  frequently  enfues  from  operations  of  this  kind. 
When  fcarfications  or  pun&ures  go  wrong  by  beginning  to 
inflame  and  turn  painful,  &c.  a  cold  folution  of  faccliarum 
faturni,  applied  upon  foft  linen,  proves  mofl  effectual  in 
putting  a  flop  to  the  farther  progrefs  of  the  inflammation, 
and  affords  mofl  immediate  relief  to  the  patient  in  the  pre- 
fent  diflrefs.  Lime-water,  employed  in  the  fame  manner, 
proves  aifo  a  very  ufeful  application.  When,  however,  the 
diforder  proceeds  to  gain  ground  by  a  real  mortification 
coming  on,  we  (hould  immediately  have  recourfe  to  bark  and 
296  other  medicines  ufually  employed  in  fueli  affe6lions. 
Sometimes  Although  the  anafarcous  hydrocele,  for  the  mod  part,  de- 
f)wmg  to  a  pencjs  upon  a  general  dropfical  tendency,  fome  inflances  oc- 
cur  oi  a  local  caiite  producing  a  mere  local  droply  ox  the 
fcrotum.  Thus,  it  has  been  known  to  happen  from  fweb 
Engs  in  the  groia  and  in  the  abdomen  obflrudling  the 
paffage  of  the  lymphatics.  When  this  is  the  cafe,  if  tu¬ 
mors  producing  fueh  obftru&ions  can  be  extirpated,  no 
erther  means  will  afford  fuch  effeftual  relief;  but  when  they 
are  fo  deeply  feated  as  to  render  any  attempt  for  removing 
them  improper,  the  pradlice  we  have  already  pointed  out 
cf  making  pun&ures  in  the  mofl  depending  part  of  the  tu¬ 
mor  muft  be  employed  with  a  view  to  palliate  fuch  fymp- 
toms  as  occur.  It  fometimes  happens  in  fiipprdTion 
of  urine,  whether  arifing  from  ftri&ures  in  the  urethra 
or  from  Hones  impa&ed  in  it,  that  the  urethra  burfls,  and 
the  urine  in  this  manner  getting  accefs  to  the  cellular 
texture  of  the  fcrotum,  an  anafarcous  fwelling  riles  imme¬ 
diately  ovei  the  whole  of  it ;  nor  does  it  commonly  diminifh 
till  the  caufe  by  which  it  is  produced  is  removed. 

In  order  to  prevent  the  formation  of  finufes,  which  in 
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fuch  circumflancea  will  otherwise  be  apt  to  occur,  an  inci-  H 
fion  fhould  be  made  into  the  tumor,  and  carried  to  fuch  a 
depth  as  is  fufficient  for  reaching  the  wound  in  the  urethra. R 
In  this  manner  a  free  vent  will  not  only  be  given  to  the 
urine  already  diffufed,  but  the  farther  colledlion  of  it  may 
probably  be  prevented.  If  a  Hone  impa&ed  in  the  urethra 
be  found  to  be  the  caufe  of  effufion,  it  fhould  be  cut  out ; 
and  if  the  obflrudtion  be  produced  by  ftri&ures  in  the  ure¬ 
thra,  they  mull  be  removed  by  a  proper  ufe  of  bougies 
The  caufe  being  thus  removed,  if  the  habit  of  body  of  the 
patient  is  good,  and  untainted  with  any  venereal  or  other 
general  affe&ion,  by  drefling  the  fore  properly  with  foft 
eafy  applications,  the  opening  into  the  urethra  will  probablv 
heal,  and  a  complete  cure  will  in  this  manner  be  obtained. 
But  when  thefc  ailments  are  complicated  with  any  general 
affe&ion,  particularly  with  old  venereal  complaints,  it  fre¬ 
quently  happens  that  neither  mercury  nor  any  other  medi¬ 
cine  has  much  influence  in  removing  them. 
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Sect.  II.  Hydrocele  of  the  Tunica  Vaginalis  TeJHs . 
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In  the  healthy  ftate  of  the  body,  a  fmall  quantity  of 
aqueous  fluid  is  exhaled  for  lubricating  the  furface  of  the 
teflicle,  the  fuperfluous  part  of  which  is  abtorbed  by  veffeU 
appointed  for  that  purpofe.  When  the  fccretion  of  this 
fluid  is  either  morbidly  increafed,  or  its  abforption  diminifh- 
ed,  a  preternatural  colledlion  of  water  is  formed  in  the  ca¬ 
vity  of  the  vaginal  coat,  and  hydrocele  of  the  vaginal  coat 
produced. 

The  fymptoms  are,  a  fulnefs  at  firfl  obferved  about  the  3 mp^nrr 
inferior  parts  of  the  teflicle,  and  mofl  remarkable  when  the/ 
patient  is  ere<ft,  becoming  gradually  more  tenfe  as  the 
difeafe  advances ;  the  tumor  by  degrees  changing  from  the 
globular  to  the  pyramidical  form;  no  degree  of  pieffure 
making  the  fwelling  difappear  at  any  period  of  the  difeafe. 

In  the  early  part  of  the  difeafe  therefore,  if  it  be  not  com¬ 
bined  with  hernia,  or  with  a  hydrocele  of  the  cord,  the 
fpermatic  procefs  may  be  diflindlly  felt,  becaufe  the  fwell¬ 
ing  does  not  extend  beyond  the  fcrotum.  In  its  more  ad¬ 
vanced  ftate,  it  cannot  be  diftinguifhed  :  the  weight  of  the 
tumor  now  drags  the  flcin  of  the  neighbouring  parts  fo  much 
as  to  caufe  the  penis  almofl  to  difappear ;  and  in  this  ftate 
of  the  difeafe  the  tefticle  cannot  be  felt  without  much  dif¬ 
ficulty.  On  a  minute  examination,  a  hardnefs  is  always 
to  be  felt  along  that  part  of  the  fcrotum  where  the 
tefticle  is  fituated  ;  and  at  this  point  preffure  excites  fome  1 
uneafinefs.  Flu&uation  of  a  fluid  may  in  general  be  di¬ 
ftinguifhed  through  the  whole  courfe  of  the  diieafe.  Ir 
late  ftages,  however,  the  appearance  of  a  fluid  is  not  verj 
evident. 

The  tranfparency  of  the  tumor  has  been  generally  flip- 
pofed  to  be  the  principal  criterion  of  this  fpecies  of  the 
diforder  ;  but  this  muft  depend  upon  the  nature  of  th< 
contents,  or  thicknefs  of  the  fac  ;  fo  that,  though  the  tranf 
parency  of  the  tumor  is  a  certain  fign  of  the  exiflence  oi 
water,  its  opacity  cannot  upon  any  account  be  confidered  a$ 
an  indication  of  its  abfence.  •  Through  the  whole  courft 
of  the  difeafe  the  tumor  is  not  attended  with  pain,  but  form 
uneafinefs  is  commonly  felt  in  the  back  by  the  weight  of  tin 
fwelling  of  the  fpermatic  cord.  This  is  more  particularly 
the  cafe  when  a  fnfpenfory  bandage  is  not  ufed.  )  298 

In  the  radical  cure  of  hydrocele,  in  whatever  way  it  i  Cure 
attempted,  fome  degree  of  fever  and  inflammation  will  tak< 
place.  Under  the  circumflances  mentioned  in  the  progno 
fis,  the  operation,  if  properly  performed,  is  generally  attend 
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Sic  puration,  as  to  be  m  danger  of  deftroying  a  conftkution  aP 
,,1  .he Tu*  ‘eady  greatly  impaired,  and  therefore  ought  not  to  be  per- 

Various  methods  have  been  propofed  for  the  cure  of  hy¬ 
drocele,  all  of  which  may  be  reduced  to  two  general  heads^: 
Such  as  have  in  view  only  a  temporary  relief,  and  which  is 
therefore  termed  the  palliative  cure  ;  andfuch  as  are  meant 
to  effect  a  radical  cure.  When  the  tumor  has  become  fo 
large  as  to  be  inconvenient  from  its  fize,  an  evacuation  of 
the  water  by  furgical  means  becomes  neceffary.  In  this 
cafe,  if  the  patient  either  refufes  to  fubmit  to  the  opera- 
tion  for  a  radical  cure,  or  if  his  ftate  of  health  render  that 
operation  improper,  the  palliative  treatment,  or  a  mere  eva¬ 
cuation  of  the  water  by  pun&ure,  is  the  only  means  which 
can  be  employed. 

thodof  A  lancet- pointed  trocar  was  many  years  ago  recommen¬ 
cing  ed  for  drawing  off  the  water  in  this  manner  by  the  prefent 
the  Monro  ;  and  fince  that  time  it  lias  in  an  improved  (late 

vecure'(fio.  77.),  been  recommended  by  Mr  Andree  ;  another  (fig. 
78.)  has  been  propofed  by  Mr  Bell.  With  any  of  thefe  an 
opening  may  be  made  into  the  tunica  vaginalis  with  fafety. 

The  operator  with  one  hand  fhould  grafp  the  tumor  be¬ 
hind,  to  prefs  the  contained  fluid  to  the  anterior  and  under 
part  of  it.  If  a  round  trocar  is  to  be  ufed,  a  pun&ure 
with  a  lancet  fhould  be  made  where  the  trocar  is  to  enter ; 
but  where  a  flat  trocar  is  to  be  employed,  the  afliftance  of 
the  lancet  is  unneceffarv. 

As  foon  as  the  inftrument  has  pierced  the  vaginal  coat, 
the  flilettc  fhould  be  withdrawn,  and  the  canula  left  in  the 
cift.  The  water  will  now  run  off  ;  and  if  the  tumor  be 
not  uncommonly  lanre,  it  may  be  all  drawn  eff  at  once  ; 
but  as  the  bidden  difeharge  of  it,  by  taking  off  the  fup- 
port,  might  be  in  danger  of  rupturing  fome  of  the  veffels, 
it  fhould  be  difeharged  by  flow  degrees.  When  the  whole 
is  evacuated,  a  piece  of  adhefive  plafter  fhould  be  immedi¬ 
ately  applied  to  the  oriBce;  and  a  comprefs  of  fo£t  linen  be¬ 
ing  laid  over  the  ferotum,  the  whole  fhould  be  firmly  fup- 
ported  with  a  fufpenfory  bag  (fig.  79.)  or  a  T  bandage. 
The  patient  in  this  ftate  being  laid  in  bed,  all  kind  of  nn- 
ealineis  is  in  a  few  minutes  commonly  gone,  and  he  is  able 
to  follow  his  ordinary  bufinefs  without  interruption. 

The  intention  of  every  means  now  in  ufe  for  the  radical 
cure  of  this  fpecies  of  the  difeafe,  is  to  induce  fuch  a  degree 
of  inflammation  on  the  parts  in  which  it  is  feated  as  may 
obliterate  entirely  the  cavity  of  the  tunica  vaginalis,  by 
making  it  adhere  to  the  furface  of  the  tefticle.  *  The  means 
at  prefent  generally  employed  for  effe&ing  a  cure  are,  exch 
fion  of  the  tunica  vaginalis ;  the  application  of  cauftic  ;  the 
ufe  of  a  leton  ;  a  fimple  incifion  of  the  fac  ;  and  the  injec- 
_r  _  ting  of  acrid  liquors  into  the  tunica  vaginalis,  after  drawing 
f  the:  ^  ifion  off  the  fluid  which  it  contained.  The  method  of  cure,  by 
f  thq  ^  tum‘  the  removal  of  the  vaginal  coat,  is,  firft  to  lay  open  the  va- 
ranf-  V‘^in‘l  ginal  coat,  and  then  to  cut  it  away  by  different  fnips  of  a 
,e  0f  pair  of  feiffars.  The  fac  being  removed,  the  parts  are  to 

be  dreffed  and  treated  in  the  fame  manner  as  in  the  opera* 
tion  where  fimple  incifion  is- ufed. 

The  cure  by  cauttic  is  attempted  in  the  following  man¬ 
ner  :  The  ferotum  being  fhaved,  a  piece  of  common  pafte 
cauftic,  properly  fecured  with  adhefive  plafter,  is  applied,  of 
about  a  finger’s  breadth,  the  whole  length  of  the  tumor ; 
and  if,  on  removing  the  cauftic,  it  has  not  penetrated  into 
the  vaginal  coat,  au  opening  is  made  in  it  with  a  fcalpel,  fo 
as  to  evacuate  the  contents,,  lay  bare  the  tefticle,  and  admit 
of  proper  dreffings.  But  Mr  Elfe,  one  of  the  lateft  writers 
in  favour  of  the  method  or  cure  by  cauftic,  fays,  that  there 
1a  no  necctlity  for  fuch  an  extenfive  application  of  cauftic  as 
many  have  recommended;  that  an  efehar  of  the  fize  of  a 
1  iilling  i0  fufEcient ;  that  this  may  be  always  fully  obtained 
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by  the  application  of  cauftic  pafte  of  the  fize  of  a  fixpence,  Hydrocele 
which  is  to  be  laid  on  the  anterior  and  under  part  of  the  °Ta  y^j" 
ferotum,  and  to  be  properly  fecured  by  plafter,  in  order  to  najjs 
prevent  it  from  fpreading.  The  cauftic  commonly  produces  tis. 
all  its  effects  in  five  or  fix  hours,  and  may  then  be  removed.  * 

At  this  time  digeftives,  or  an  emollient  poultice,  muft  be 
applied  over  the  ferotum,  and  the  whole  futpended  with  a 
bandage.  Inflammation,  Mr  Elfe  obferves,  is  foon  induced 
over  the  whole  tunica  vaginalis  ;  and  the  febrile  fymptoms 
which  fucceed,  he  advifes  to  be  kept  moderate  by  blood¬ 
letting,  injections,  emollient  poultices,  and  a  low  regimen. 

In  a  few  days  the  efehar  of  the  ferotum  feparates,  and  comes 
away  ;  and  in  a  gradual  manner,  in  the  courfe  of  four,  five, 
or  fix  weeks,  the  whole  tunica  vaginalis  comes  off,  when  the 
wound  for  the  moft  part  foon  heals,  and  a  complete  cure  is 
obtained.  303 

Where  it  is  intended  to  treat  hydrocele  by  means  of  aByafetoiii 
^eton,  it  may  be  done  in  the  following  manner  :  An  opening" 
is  made  with  a  fcalpel,  or  the  (harp-pointed  biftoury,  in  the 
fuperior  part  of  the  tumor,  large  enough  to  admit  with 
eafe  a  thick  cord  of  common  white  fewing  filk.  A  di- 
reClor,  with  an  eye  at  one  end,  in  which  the  cord  is  in- 
ferted,  is  introduced  at  this  opening  ;  and  its  farther  ex¬ 
tremity  being  carried  down  to  the  moft  depending  part  of 
the  tumor,  an  opening  is  there  made,  of  about  half  an  inch 
in  length,  by  cutting  upon  the  director  with  the  biftoury  j 
the  dire&or  being  now  drawn  till  a  fufficient  quantity  of 
filk  is  left  hanging  out  below,  the  operation  is  in  this  man-' 
ner  finifhed. 

Another  very  fimple  method  of  introducing  a  feton  is  by 
means  of  a  filver  canula  and  perforator.  304 

In  the  operation  for  a  radical  cure  by  incifion,  the  pa- %  incifionr 
tient  being  laid  upon  a  table  of  convenient  height,  and  pro¬ 
perly  fecured  by  afliftants,  with  the  ferotum  lying  nearly  on 
the  edge  of  the  table,  the  operator  with  one  hand  fhould 
grafp  the  tumor  behind,  fo  as  to  keep  it  firm  and  make  it 
fomewhat  tenfe  anteriorly:  With  a  common  round  edged 
fcalpel  in  the  other  hand,  lie  fhould  now  divide  the  external 
integuments  by  one  continued  incifion  from  the  upper  to ’ 
the  under  end  of  the  tumor.  An  opening  is  next  to  be  made 
in-  the  vaginal  coat  with  a  large  lancet,  or  a  ftiarp  pointed 
biftoury  (fig.  80.),  at  the  upper  end  of  the  firft  incifion. 

This  opening  fhould  be  of  luch  a  fize  as  freely  to  receive 
the  finger  of  the  operator,  which  is  to  conduct  a  blunt 
pointed  biftoury,  fo  as  to  divide  the  fac  down  to  its  bottom, 
which  is  confidered  as  being  of  advantage,  by  preventing 
partial  adhefions  and  the  rifle  of  a  return  of  the  difeafe. 

The  incifion  being  completed,  the  tefticle  is  now  brought 
fully  into  view  ;  and  if  the  tunica  vaginalis  be  found,  the1 
drefling  may  be  finifhed  immediately.  But  if  the  fac  be 
difeafed,  it  is  to  be  removed,  which  may  be  readily  accom- 
plifhed  by  a  fcalpel  or  biftoury. 

When  the  hydrocele,  as  fometimes  happens,  affe&s  both' 
fides  at  the  fame  time,  if,  when  the  operation  is  done  on 
one  fide,  an  opening  be  made  into  the  vaginal  coat  of  the 
oppofite  fide,  at  the  upper  part,  through  the  feptum  feroti, 
and  the  incifion  carried  down  to  the  bottom  of  the  tumor, 
the  cift  can  be  equally  well  laid  open,  the  water  as  com¬ 
pletely  evacuated,  and  a  return  of  the  difeafe  as  much  pre¬ 
vented,  as  when  the- operation  is  done  in  the  ufual  manner,, 
and  at  different  times. 

In  whichever  way  the  incifion  is  made,  if  the  tefticle  be 
found,  the  wound  ought  to  be  quickly  dreffed;  for  it  is* 
found,  that  on  this  much  of  the  fuccefs  of  the  operation 
depends.  For  if  the  vaginal  coat  be  merely  applied  to  the 
tefticle,  or  united  by  futures,  as  fome  have'  advifed,  partial* 
adhefions  are  apt  to  take  place,  before  a  degree  ot  inflam¬ 
mation  is  produced  over  the  whole  Tufficient- for  making  a 
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complete  cure,  In  tin's  manner  cavities  are  left,  which 
either  fill  with  pus  during  the  cure,  and  require  to  be  laid 
open,  or  they  afterwards  give  life  to  colle&ions  ot  water, 
and  thereby  occafion  a  return  of  the  difeafe.  The  practice 
of  (luffing  the  cavitv  of  the  fore  with  dreffings  is  alfo  a  fre¬ 
quent  caufe  of  mi/chief,  by  exciting  too  great  a  degree  of 
inflammation  in  the  part.  But  when  the  dreffings  are  pro¬ 
perly  managed,  fymptoms  of  violence  almoft  never  occui. 
The  lateft  authors  advife,  that  in  dreffingthe  parts  after  the 
operation,  two  pieces  of  lint  or  foft  old  linen  are  to  be  dip¬ 
ped  in  oil,  or  in  a  liniment  of  wax  and  oil,  and  then,  by  the 
help  of  a  probe,  are  to  be  inferted  into  the  bottom  of  the  fac 
on  each  fide  of  the  tefticle,  leaving  a  fufficient  quantity  of 
the  pledgets  hanging  out  of  the  wound,  fo  as  to  admit  ot 
being  eafily  withdrawn  at  the  firft  or  fecond  dreffing.  The 
edges  of  the  wound  are  next  to  be  dreffed  with  pledgets 
of  cerate,  and  the  ends  of  the  oiled  pledgets  turned  over  on 
each  fide.  Several  pieces  of  foft  lint  are  then  to  be  laid 
over  the  wound,  and  thefe  fhould  be  more  or  tefs  numerous 
in  proportion  to  the  heat  of  the  feafon,  A  comprefs  of 
linen  is  now  to  be  laid  over  the  whole,  and  the  dreffings 
fupported  by  a  T  bandage  or  fufpenfory  bag  properly  fit¬ 
ted.  The  patient  is  then  to.be  carried  to  bed  ;  an  anodyne 
fhould  be  given,  efpecially  if  there  be  much  pain  ;  and  he 
-ought  to  be  advifed  to  lie  as  much  as  poffible  upon  his 
Back  for  a  few  days  after  the  operation* 

Tn  the  third  or  fourth  day  after  the  operation,  all  the 
dreffings,  except  thofe  between  the  tefticle  and  tunica  vagi¬ 
nalis,  are  to  be  removed  ;  and  if  this  cannot  be  done  readi¬ 
ly,  as  the  parts  are  otherwife  apt  to  become  uneafy,  a  fponge 
dipped  in  warm  water  fhould  be  applied.  On  (ome  occa¬ 
sions,  at  the  firft  dreffing,  and  always  at  the  fecond  or  third, 
the  pledgets  inferted  between  the  tunica  vaginalis  come 
away  ;  and  whenever  this  happens,  they  fhbuld  be  renewed. 

It  is  alfo  proper  to  renew  them  daily  for  the  firft  fourteen 
or  fifteen  days  after  the  operation  ;  not  however  of  the 
fame  depth  as  the  firft,  for  during  the  latter  part  of  the 
-cure  they  need  only  to  be  inferted  as  far  as  to  prevent  the 
divided  edges  of  the  tunica  vaginalis  from  adhering  to  the 
tefticle,  before  the  adhefive  procefs  has  taken  place  in  the 
parts  more  deeply  feated.  Particular  attention  however  is 
neceffary  to  this  part  of  the  treatment ;  for  when  the 
difeafe  returns,  it  has  been  found  to  be  chiefly  owing  to 
the  edges  of  the  vaginal  coat  being  allowed  to  adhere  to 
the  tefticle,  before  adhefion  had  taken  place  between  the 
deeper  parts. 

A  complete  adhefion  of  the  two  coats  of  the  tefticle,  the 
tunica  vaginalis,  and  tunica  albuginea,  takes  place  moft  fre¬ 
quently  about  the  third  week  after  the  operation.  Previous 
to  this  time,  inflammation  continuing  gradually  to  increafe, 
the  tumor  becomes  larger  till  it  acquire  fomewhat  of  the 
fize  of  a  fwelled  tefticle  from  gonorrhoea  ;  but  after  this 
period  it  gradually  fubfides,  and  the  fore  produced  by  the 
incifion,  and  now  reduced  to  a  line,  heals  in  fome  time 
between  the  fourth  and  eight  week,  according  to  the  ha¬ 
bit  of  body,  age  of  the  patient,  and  other  circnmftances. 

Having  thus  given  an  account  of  the  methods  ufually  em¬ 
ployed  in  the  cure  of  hydrocele,  we  fhall  now  make  a  few  ob- 
iervations  on  the  comparative  advantages  of  the  three  laft, 
Prom  the  teftim'ony  of  many  authors  of  credit,  it  is  evident, 
that  any  of  thefe  methods,  in  moft  inftances,  prove  effebf  ual ; 
but  every  pra&itioner  being  apt  to  be  prejudiced  in  favour 
of  a  particular  method,  he  generally  continues  to  follow 
that  mode  and  no  other ;  and  finding  it  commonly  fucceed, 
he  by  degrees  perfuades  himfelf,  that  other  methods  of  cure, 
with  which  he  has  not  had  fuch  opportunities  of  becoming 
acquainted,  are  liable  to  objedlions,  which  thofe  who  have 
pra&ifed  them  do  not  find,  to  be  the  cafe.  The  icfult  of 
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Mr  B.  Bell’s  observations  upon  this  fuhje^l  is,  that  although  Hydro 
all  the  three  modes  of  operating,  by  cauftic,  the  feton,  and^S 
fimpie  incifion,  are  perhaps  equally  capable  of  producing  amc?.v 
radical  cure  ;  yet,  that  of  the  three,  the  latter,  viz.  the 
mode  by  the  fimpie  incifion,  is  liable  to  leweft  objedlions,  and  — v 
effects  a  cure,  both  with  leaft  trouble  to  the  operator  and 
leaft  rifle  to  the  patient :  and  of  the  other  two,  the  treat¬ 
ment  by  cauftic  appears  to  be  the  bed.  He  has  feen  all  the 
three  produce  troublefome  fymptoms,  fuch  as,  pain  and 
tenfion  of  the  abdomen,  inflammation,  and  fever  ;  but  hefi- 
tates  not  to  fay,  that  the  feton  is  more  frequently  produ&ive 
of  thefe  effe&s  than  any  of  the  other  methods. 

Befides  the  methods  already  mentioned,  another  has  been  Ra£ 
lately  revived,  viz.  the  injedting  of  irritating  liquors  into  the  cure  h 
vaginal  coat  of  the  tefticle.  I  bis  method  is  particularly  de-®ie4 
feribed  by  a  Monfieur  Lambert  of  the  laft  century,  and  may 
be  of  much  older  date  for  any  thing  which  is  known  to  the 
contrary.  From  fome  caufe  or  other  it  feems  to  have  been 
entirely  laid  afide  till  about  the  middle  of  the  prefent  eentu- 
ry,  when  it  was  pra&ifed  by  Mr  Monro  (afterwards  a  phy- 
fician-general  in  the  Weft  Indies),  under  the  fan&ion  of 
the  late  Dr  Monro,  and  favourably  received  and  followed 
by  fome  of  the  firft  fnrgeons  of  this  place.  But  in  ge¬ 
neral,  though  the  cure  appeared  complete,  the  difeafe  re¬ 
turned. 

The  preference  is  ufually  given  to  wine,  and  commonly 
that  is  fomewhat  diluted  ;  but  where  no  pain  is  excited  by 
the  injedlion,  the  liquor  fhould  be  difeharged,  and  a  ftronger 
one  ufed.  For  where  no  pain  takes  place,  a  cure  is  not  to 
be  expelled. 

The  following  is  the  moft  approved  method  of  perform¬ 
ing  the  operation  :  The  operator  (hoiild  be  provided  with  a 
fiat  trocar  and  canula,  and  with  a  bag  of  refina  elaltica,  fit¬ 
ted  with  a  ftop-cock  and  pipe,  which  ought  exa&ly  to  fuit 
the  canula.  See  fig.  81. 

The  patient  being  laid  in  an  horizontal  pofture,  either 
upon  a  bed  or  a  table,  the  water  fhould  be  drawn  entirely 
off  from  the  tumor  by  a  flat  trocar  paffed  into  the  under 
and  fore  part  of  it.  The  operator  fecuring  the  canula  with 
the  one  hand,  is  with  the  other  to  pafs  the  tube  of  the  in- 
jedlion-bag  fairly  through  it,  and  with  gentle  preffure  to 
force  in  as  much  of  the  liquid  as  may  reach  the  whole  fur- 
face  of  the  vaginal  coat,  as  well  as  the  whole  furface  of  the 
tefticle.  The  bag  fhould  now  be  removed,  leaving  the  tube 
within  the  canula  of  the  trocar,  fo  that  by  turning  the  ftop- 
cock  the  inje&ion  may  be  retained  in  the  cavity  of  the  tu- 
mor.  The  canula  ot  the  trocar  ought  (till  to  be  kept  fixed, 
otherwife  it  might  recede,  by  which  the  liquid  would  infi- 
nuate  into  the  cellular  fubftance  of  the  ferotum.  The  li¬ 
quor  fhould  likewife  be  brought  into  contadi  with  every 
part  of  the  cavity;  and  after  remaining  about  four,  or  at  the 
moft  five,  minutes  in  the  fac,  it  fhould  be  entirely  difeharged 
through  the  canula  of  the  trocar,  after  withdrawing  the  tube 
of  the  elaftic  bag. 

Sometimes  intenfe  pain  is  felt  immediately  after  the  li¬ 
quor  is  thrown  in.  When  this  is  the  cafe,  it  fhould  be  dif¬ 
eharged  as  foon  as  it  has  paffed  over  the  different  parts  of 
the  tunica  vaginalis.  Some  recommend  a  repetition  of  the 
fame  kind  of  inje&ion  immediately  after  the  firft  has  been 
difeharged,  and  to  be  retained  for  the  fame  period,  though 
this  is  not  commonly  pra&ifed. 

The  whole  of  the  inje&ion  fhould  be  completely  difehar¬ 
ged,  after  which  the  ferotum  fhould  be  covered  with  a 
pledget  of  cerate,  a  comprefs  being  applied  over  it,  and  re¬ 
tained  with  a  fufpenfory  bag.  The  patient  ought  to  be  in 
bed  for  feveral  days,  and  fupport  the  ferotum  in  the  bandage 
by  means  of  a  final  1  pillow. 

Though  it  is  difficult  to  ascertain  the  proportion  of  thofe 
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w^0  Rre  cured  by  the  method  of  inje&iorm,  and  though  it 
is  to  be  regretted  that  hitherto  the  difeafe  is  found  to  return 
;riw '  in  a  great  proportion  of  thofe  upon  whom  this  operation 
been  performed;  yet,  on  account  of  the  facility  with 
which  it  can  be  done,  the  comparatively  fmall  pain  with 
which  it  is  attended,  the  quicknefs  of  the  cure,  and  chiefly 
becaufc  it  does  not,  in  cafe  -of  a  return  of  the  difeafe,  pre¬ 
clude  the  future  operation  of  incifion,,  it  appears  a  method 
which,  in  all  probability,  will  be  more  and  more  adopted  in¬ 
to  practice. 

Sect.  III.  Of  Hydrocele  of  the  Spermatic  Cord. 

afarc",*  Anasarcoits  hydrocele  of  the  fpermatic  cord  fometimes 
roce  accompanies  afcites,  and  at  other  times  it  is  found  to  be  con- 
hc  hi- fined  to  the  cellular  fubftance  in  or  about  the  fpermatic  cord. 
:icc<4  canfes  0f  this  difeafe  may  be,  obftru&ions  in  the  lym¬ 
phatics  leading  from  the  part  in  confequence  of  feirrhous  af¬ 
fections  of  the  abdominal  vifeera,  or  the  prefTure  of  a  trufs 
applied  for  the  cure  of  hernia. 

When  the  affedtion  i?  connected  with  anafarca  in  other 
parts,  it  is  then  fo  evident  as  to  require  no  defeription. 
When  it  is  local,  it  is  attended  with  a  colourlefs  tumor  in 
the  courfe  of  the  fpermatic  cord,  foft  and  inelaftic  to  the 
touch,  and  unaccompanied  with  fluctuation.  In  an  ereCt  po¬ 
rtion  of  the  body  it  is  of  an  oblong  figure  ;  but  when  the 
body  is  recumbent,  it  is  flatter  and  fomewhat  round.  Ge¬ 
nerally  it  is  no  longer  than  that  part  of  the  cord  which  lies 
in  the  groin,  though  fometimes  it  extends  as  far  as  the  te- 
flicle,  and  even  ftretches  the  ferotum  to  an  uncommon  fize  ; 
an  inftance  of  which  is  related  by  Mr  Pott,  who  from  a 
{welling  of  this  kind  difeharged  1 1  Englifh  pints  at  once. 
By  prefTure  a  great  part  of  the  fwelling  can  always  be  made 
to  recede  into  the  abdomen.  It  inftantly,  however,  re¬ 
turns  to  its  former  fituation  on  the  prefTure  being  with¬ 
drawn. 

When  the  tumor  is  connected  with  general  anafarca  of 
the  fyftem,  it  can  only  be  cured  along  with  the  reft  of  the 
difeafe;  but  when  the  fwelling  is  local,  the  remedy  is  alfo  to 
be  locally  applied.  An  incifion  is  to  be  made  of  fuch  a  fize 
as  may  be  futficient  for,  difeharging  the  whole  of  the  water  ; 
in  die  performance  of  which,  attention  is  neceflary  to  guard 
agaiufl  hurting  the  fpermatic  veflels.  The  contents  of  the 
tumor  heing  difeharged,  the  fore  is  to  be- treated  like  any 
other  fimple  wound. 

Encyfted  hydrocele  of  the  fpermatic  cord  fometimes  be- 
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droc<  giivs  in  the  upper,  but  generally  at  the  lower  part  of  the  fper- 
^  ■  matic  cord.  On  its  firft  appearance  it  is  fo  fmall  as  to  give 
WKc  ’  little  or  no  trouble  ;  hence  it  is  feldom  particularly  attended 
to  till  it  has  acquired  a  confidcrable  fize.  By  degrees  it  ex¬ 
tends  as  far  as  the  abdominal  mufcles,  and  fometimes  reaches 
to  the  bottom  of  the*  ferotum;  and  to  a  perfon  unacquainted 
with  the  appearance  of  the  diforder  may  be  miftaken  for  a  hy¬ 
drocele  of  the  tunica  vaginalis.  But  here  the  tumor  is  al¬ 
ways  above  the  tefticle,  which  is  diftinCtly  felt  below ;  and 
even  in  the  advanced  ftate  of  the  difeafe  the  tefticle  is  found 
in  the  back  part  of  it  perfectly  unconnected  with  the  fwel- 
.df.  ling  ;  whereas,  in  the  advanced  ftages  of  hydrocele  in  the 
vaginal  coat,  although  fome  hardnefs  is  difeovered  where 
the  tunica  vaginalis  adheres  to  the  tefticle,  yet  when  the 
fwelling  is  great  the  tefticle  cannot  be  diftinCtly  felt.  In 
the  encyfted  hydrocele  of  the  cord,  the  figure  and  fize  of 
the  penis  is  little  altered  ;  whereas,  in  cafes  of  common  hy¬ 
drocele,  the  penis  frequently  difappears  elmoft  entirely.  In 
other  refpeCts  the  two  difeafes  arc  nearly  fimilar.  It  fome¬ 
times  happens  that  the  water  is  contained  in  two  diftinCt 
c^s.‘  .  *^at  cak  thC  tumor  is  fomewhat  puckered  up,  or 
diminifhed  in  its  diameter.  A  fimilar  appearance  alfo  oc¬ 
curs,  when  this  variety  of  the  difeafe  is  connedted  with  hy- 
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droede  of  the  tunica  vaginalis,  which  fometimeg  takes  Hxmato- 
place.  eeleScro- 

The  only  other  tumors  with  which  this  one  may  be  con- 1  ‘ . ? 

founded  are,  the  anafarcous  hydrocele  of  the  fpermatic  cord, 
and  a  real  hernia.  But  in  neither  of  thefe  is  the  fluctuation 
of  a  fluid  perceptible,  and  to  the  touch  they  are  both  foft 
and  inelaftic  ;  whereas,  in  this  variety  of  hydrocele,  the  tu¬ 
mor  has  a  fpringy  feel,  and  a  fludhiation  is  fenfible  to  the 
touch  ;  and  in  both  the  one  and  the  other  the  fwelling  re¬ 
cedes  fomewhat  upon  prefTure,  which  it  never  does  here. 

From  hernia  it  is  chiefly  diflinguifhed  by  the  tumor  be¬ 
ginning  fome  way  down  the  cord.  In  hernia  the  tumor 
turns  lefs  when  the  patient  is  in  an  horizontal  pofture,  and 
is  confiderably  affeCted  by  coughing  and  fneezing  ;  but  thia 
kind  of  hydrocele  is  not  altered  in  fize  by  any  fuch  cir- 
cumftances,  not  has  it  the  common  fymptoms  which  attend  a 
hernia. 

Infants  are  frequently  fubjeCt  to  this  difeafe,  as  well  as 
to  an  anafarcous  fwelling  of  the  cord,  and  an  cedematous  tu¬ 
mor  of  the  ferotum.  But  here  the  complaint  is  feldom  per¬ 
manent  \  for  in  moft  inflances  it  readily  yields  to  gentle 
friCtion,  with  any  ftimulating  or  aftringent  application,  as  a 
ftrong  folution  of  fal  ammoniac  in  vinegar,  &c.  But  in 
adults,  the  cift,  in  every  variety  of  encyfted  hydrocele,  be¬ 
comes  fo  firm  as  not  to  be  affedied  by  external  applications^ 
fo  that  when  the  tumor  becomes  large,  it  is  neceflary  to  ufe 
means  for  producing  either  a  palliative  or  radical  cure,  in 
the  fame  manner  as  is  done  for  a  hydrocele  in  the  vaginal 
coat. 


Sect.  IV.  Of  Hematocele  Scroti 

We  (hall  mention  in  this  place  the  difeafe  called  hamato~ 
cele  / croti ,  which  is  occafioned  by  blood  extravafated  in  the  in¬ 
ner  fubftance  of  the  ferotum,  in  the  tunica  vaginalis,  or  in 
the  fpermatic  cord  ;  but  the  ufual  fituation  is  in  the  tunica  - 
vaginalis  teftis. 

"Tumors  of  this  kind  may  be  produced  by  any  thing 
which  ruptures  the  bloodveflels  of  the  part,  but  they  are 
commonly  the  confequence  of  external  violence.  In  the  tu¬ 
nica  vaginalis  this  diforder  may  be  produced  by  the  point  of 
a  trocar  or  of  a  lancet  in  tapping  for  hydrocele.  In  fuch 
a  cafe,  we  are  commonly  informed  of  the  accident  by  blood 
being  difeharged  along  with  the  water ;  though  fometimes 
it  does  not  appear  till  the  whole  of  the  water  is  evacuated, 
and  then  a  tumor  of  a  confiderable  fize  (uddenly  takes  place. 
Sometimes  it  happens  where  the  quantity  of  water  has  been 
fo  uncommonly  great  that  the  hidden  difeharge  of  it,  by  ta¬ 
king  away  the  fupport  which  the  veflels  have  been  accufto-  ■ 
med  to  receive,  has  been  the  canfe  of  their  rupture  ;  and  it 
feems  certain,  that  whenever  a  tumor  is  produced  either  in 
the  ferotum  or  cord  fuddenly  after  the  water  of  a  hydrocele 
has  been  evacuated  by  tapping,  that  it  is  entirely  owing  to 
an  extravafation  of  blood. 

In  the  fpermatic  cord  injuries  of  the  fame  kind  will  be  at** 
tended  with  a  fimilar  efteCt  upon  the  veflels  of  the  fac  con¬ 
taining  the  water.  The  diftinCtion  between  blood  and  wa¬ 
ter  in  the  fubftance  of  the  ferotum  is  readily  made  by  the 
colour  ;  for  where  the  difeafe  is  produced  by  blood,  it  forms 
a  real  efehymofis.  The  tumor  feels  heavier  in  the  tunica  va¬ 
ginalis  when  filled  with  blood  than  where  it  is  filled  mere*  •• 
iy  with  water;  the  treatment  is  nearly  the  fame  with 
that  in  hydrocele.  In  the  commencement  of  the  anniarcous 
or  diffufed  hsematocele,  when  produced  from  flight  external 
violence,  the  application-  of  ftimulating  or  aftringent  fluids 
will  fometimes  difeufs  it ;  but  if  this  prove  ineffectual,  the  ' 
tumor  is  to  be  laid  open,  and  treated  exa&ly  as  was  diretled 
for  hydrocele  ;  only  if  a  ruptured  vefiel  be  difeovered,  it 
muff  be  fecured  by  ligature*  In  like  manner;  all  collections 
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,fl  .  M  .  .  .1  ^  TnprmaMc  cord  are  to  or  its  termination  in  the  penis ;  but  more  probably  from  i 

S.  of  blood  either  in  the :  vagw i  .  ^  if  bleeding  vef-  inflammation  there.  When  an  inflammatory  dilpolition  u'  r 

sjermato.  ^  Iaid  open,  and  treated  hy.  g  time9  however,  difoovered,  general  and  topical  blood-letting,  gentle  lax*, 

xele,  ami  feU  appear,  they  are  t ol be  fi toured.  ’wWch  h  i§  tivea,  a  low  cooling  diet,  and  relt  of  body,  will  com. 

neunuto-  thefe  cannot  be  deteftcd  ,  ?  ...  .  ?  vitriolic  acid,  monly  be  found  the  belt  remedies.  When  tumors  are 

difficult  to  rertram,  even  y  ,  ’  f  it  ba3  found  to  prefs  upon  the  vas  deferens,  they  ought  either  to 

and  other  ^s  gcneraHy  employed  ‘fe.  be  br0U!/t  to  a  Le  of  fuppuration,  or  entirely  extirpated! 

fr^here'  panlcrilar^y^he  appllcation  of  ardent  fpirits,  tether,  if  that  can  be  properly  effeded.  If  the  diteafe  proceed 
nere,  particularly  \  PP  f  Pledgets  from  a  venereal  caufe,  nothing  can  be  fo  ufeful  as  a  courfe 


cete. 


or'tinfture  of  myrrh,  to  the  furface  of  the  fore.  Pledgets 
of  foft  lint,  foaked  in  one  or  other  of  thefe,  not  only  lerve 
to  check  the  difcharge  of  blood,  but  in  general  tend  to  pro¬ 
mote  the  formation  of  good  matter. 


Chap.  XXV.  Of  Varicocele,  Circocele,  Spermatocele , 
and  Pneumatocele . 


3« 

Varicocele. 


Varicocele  Is  a  preternatural  diftenfion  of  the  veins  of 
the  fcrotum,  which  in  this  ftate  form/  a  tumor  of  hard, 
knotty  inequalities,  feldom  painful,  and  generally  attended 
312  with  no  inconvenience  excepting  Vhat  arifes  from  its  bulk. 

Circocele.  Circocele  is  fimilar  in  its  nature  to  the  former,  but  fitua- 
ted  in  the  fpermatic  cord,  extending  from  the  abdominal 
ring  to  the  fuperior  part  of  the  fcrotum,  and  produced  by 
a  varicofe  ftate  of  the  fpermatic  vein.  Both  of  trhete  dif- 
orders  are  occafionally  produced  by  obftrudfion  in  the  veins; 
but  are  moft  frequently  owing  to  a  relaxed  ftate  of  thefe 
veffels ;  to  which  we  may  add,  that  on  account  of.  the 
fmallnefs  of  the  correfponding  artery,  ^hey  are  not  fufficient- 
ly  aflfe&ed  by  its  influence.  The  tumor  produced  by  thefe 
diforders  is  fometimes  fo  large  as  to  appear  like  a  hernia 
or  hydrocele;  but  we  diftinguifh  it  from  thefe  by  the  touch, 
for  varicofe  veins  are  like  worms  filled  with  elaftic  matter. 
We  have  another  mark  upon  which  we  can  ftill  more  de¬ 
pend  :  The  tumor  in  the  ere£  pofture  of  . the  body  is 
much  increased,  while  in  the  horizontal  fituation  it  almoft 
entirely  difappears. 

Another  diforder  is  obferved  by  late  authors,  where  a 
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or  collec- 

blood”vith-co^e<^*°n  blood  is  fometimes  found  within  the  tunica  al- 
in  the  tnm-buginea  teftis,  and  is  fuppofed  to  be  a  kind  of  hematocele, 
nicaalbugi-or  more  probably  varicocele.  Sometimes  the  colledlion  is 
nca*  fo  confiderable,  that  a  flu&uation  rcfembling  that  ot  an 

hydrocele  of  the  vaginal  coat  of  the  tefticle  is  obfervable. 
When  this  is  miftaken  for*  hydrocele,  and  an  opening  is 
made  into  it  with  a  trocar,  a  difcharge  is  produced  of  a 
dufky-coloured  blood,  fomewhat  refembling  thin  chocolate  : 
But  though  the  tumor  may  be  diminiftied  by  the  evacuation 
thus  obtained,  yet  the  alteration  is  inconliderable ;  nor  is 
,  the  patient  ever  relieved,  but  on  the  contrary  made  worfe 
by  fuch  an  operation.  Caftration,  after  this,  becomes  ne- 
ceffary  ;  but  even  this  has  been  found  ineffe&ual :  fo  that 
the  patient  had  better  be  advifed  to  truft  to  nature,  aiTifted 
•by  a  proper  fufpenfory  bandage,  than  to  fuffer  the  attempt 
of  a  radical  cure ;  for  it  has  been  obferved,  that  in  fome 
inftances  they  have  remained  ftationary  for  many  years, 
whereas  they  never  fail  to  become  much  worfe  by  any  at¬ 
tempt  to  evacuate  the  fluid. 

When  tumors,  ©r  the  preffure  of  a  trufs,  has  been  the 
caufe  of  fuch  complaints,  a  proper  attention  to  thefe  ought 
to  be  the  firft  attempt  towards  a  cure.  But  when  a  relax¬ 
ed  ftate  of  the  veins  is  fufpe£fed,  we  ought  to  recommend 
a  fufpenfory  bandage,  an  horizontal  pofture,  the  cold  bath, 
and  the  application  of  a  folution  of  alum  and  other  aftrin- 
gents.  By  a  proper  exhibition  of  thefe,  the  difeafe  may 
at  leaft  be  prevented  from  increafing,  fo  as  to  render  any 
operation  unneceffary. 

By  fpermatocele  is  underftood  a  morbid  diftenfion  of  the 
vas  deferens  and  epidydimis.  The  difeafe  may  arife  from 
tumors,  ftri&ure,  or  inflammation  about  the  vas  deferens, 
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of  mercury  properly  dire&ed, 

By  pneumatocele  is  underftood  a  diftenfion  of  the  fero-  d 
turn  from  a  colle&ion  of  air.  c 

The  principal  caufe  of  this  difeafe,  which  rarely  hap. 
pens,  is  wounds  in  the  lungs,  by  which  air  paffes  through  ! 
the  common  cellular  fubftance  into  the  fcrotum ;  but  from 
whatever  caufe  the  tumor  is  produced,  the  difeafe  is  to  be 
treated  by  making  fmall  pundures  with  the  point  of  a 
lancet,  as  in  the  cafe  of  anafarcous  fwellings  formed  by 
water. 


Chap.  XXVI.  Of  Sarcocele ,  or  Scirrhous  Tefticle . 


•Sarcocele  implies  a  flefhy,  enlarged  ftate  of  the  tefticle, 
much  firmer  and  harder  to  the  touch  than  is  obferved  in  her- 
nia  humeralis  or  inflamed  tefticle. 

The  fymptoms  vary  exceedingly  in  different  patients; 
but  the  following  are  the  moft  general :  The  firft  lymptom 
is  commonly  a  i'mall  enlargement,  without  much  pain,  and 
no  diicoloration  of  the  part.  The  tumor  becomes  gra¬ 
dually  larger,  and  the  hardnels  increafes ;  but  for  a  confi¬ 
derable  time  the  furface  remains  frnooth  ;  and  when  the 
conftitution  is  otherwife  good,  the  diforder  will  fometimes 
remain  in  this  fituation  for  a  confiderable  number  of  years; 
and  in  a  few  rare  inftances,  by  a  moderate  diet,  keeping 
the  belly  open,  fufpending  the  tumor  properly,  and  avoid¬ 
ing  violent  exercife,  or  any  thing  which  may  conliderably 
increafe  the  impetus  of  the  blood,  the  diforder  has  not  only 
been  prevented  from  increafing,  but  has  in  a  gradual  man¬ 
ner  difappeared  entirely.  More  commonly,  however,  the 
tumor  increafes  in  fize,  and  becomes  ragged  and  unequal 
on  its  furtace.  Smart  and  fevere  fhooting  pains  are  fre^ 
quently  felt  through  its  fubftance.  Sometimes  ferum  ia 
extravafated  in  the  vaginal  coat,  or  matter  is  colle&ed  in 
different  parts  of  the  tumor.  The  fcrotum,  now  much  dif- 
tended,  burfts,  and  thin,  fetid,  bloody  matter  difeharging, 
the  difeafe  terminates  in  an  ulcerated  cancer  of  the  woril 
.kind. 

The  fpermatic  cord  is  commonly  unaffefted  till  the  tu¬ 
mor  has  acquired  a  confiderable  fize,  and  generally  not  til* 
colle&ions  of  matter  have  been  formed.  After  this,  froi 
being  at  firft  only  (lightly  fwelled,  it  gradually  increafes  ii 
hardnefs  and  bulk  ;  after  which  it  becomes  very  painful,  knot¬ 
ty,  or  unequal  through  its  whole  extent.  The  difcharge 
from  the  fcrotum  ftill  continues  ;  but  although  the  matter 
increafes  in  quantity,  the  fize  of  the  tumor  is  not  thereby 
diminilhed,  but,  on  the  contrary,  continually  increafes;  the 
edges  of  the  fore  become  hard,  livid,  and  retorted,  and  fun¬ 
gous  excrefcences  pufh  out  from  every  part  of  it ;  the 
health  of  the  patient  becomes  qitirely  deftroyed,  and  he  ii 
at  laft  carried  off  in  great  mifery. 

Hernia  humeralis  produced  by  venereal  infection  lias  been 
confidered,  by  fome  authors,  as  a  frequent  caufe  of  the 
worft  kind  of  feirrhous  tefticle  ;  but  the  fa<ft  is  very  much 
otherwife  ;  and  fuch  an  idea  has  this  bad  tendency,  that  il 
prevents  the  perfeverance  in  the  ufe  of  fuch  remedies  as 
might  have  removed  the  difeafe  without  the  neceflity  ol 
extirpation. 

Another  caufe  mentioned  by  authors  as  producing 
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fcirrbu*  of  the  tcfticfc,  h  the  hydrocele  of  the  vaginal  be 
:'u‘coat;  but  though  farcocele  is  frequently  combined  with 
(bft  this  difeafe,  there  is  every  reafon  to  think  that  the  pri¬ 
mary  diforder  was  in  the  tefticle  itfelf,  and  that  the  water 
j§  only  a  confequence  of  the  other  complaint.  When  the 
hydrocele  happens  to  be  the  original  dife?.fe,  the  tefticle 
is  alfo  found  frequently  altered  in  its  appearance.  It  is 
here  paler  than  in  its  natural  date.  It  is  fometimes  dimi- 
nifhed,  but  more  frequently  enlarged.  The  enlargement 
however  is  loft,  haimlefs,  and  free  from  pain;  and  in, 
fuch  a  fituation  fliould  never  be  extirpated.  To  this  point 
particular  attention  ought  to  be  paid,  other  wife  we  run 
the  rifle  of  committing  a  miftake,  into  which  pra&itioners 
have  been  too  frequently  led— the  extirpation  of  a  tefti¬ 
cle  which  ought  to  have  been  faved.  To  keep  free  of 
this  error,  we  ought  to  attend  to  the  following  circum- 
flances. 

When  the  difeafe  begins  in  the  tefticle  itfelf,  efpecially 
in  the  body  or  glandular  part,  or  when  it  becomes  hard 
idpiayand  enlarged  previous  to  any  colle&ion  of  water  in  the 
vaginal  coat,  it  is  to  be  confidered  as  of  a  different  nature 
from  that  in  which  an  enlargement  of  the  part  fucceeds  to 
a  collection  of  water  ;  or  if,  upon  evacuating  the  water, 
the  tefticle  be  found  hardened,  enlarged,  and  attended  with 
pain  and  other  marks  of  feirrhus,  efpecially  if  the  furface 
be  unequal  or  ulcerated,  extirpation  ought  certainly  to  be 
performed.  The  fymptoms  above  mentioned  fometimes, 
though  rarely,  begin  in  the  epidydimis.  In  fuch  cafes, 
however,  extirpation  will  feldom  be  advifable,  as  there  is 
here  always  a  fufpicion  of  a  venereal  affedtion  ;  and  then 
we  ought  by  all  means  to  try  the  remedies  commonly  ufed 
in  fuch  difeafes.  In  the  prognofis,  we  attend  to  the  age 
and  habit  of  the  body,  as  well  as  to  the  ftate  of  the  difeafe 
and  length  of  time  it  has  continued. 

When  the  patient  is  young  and  the  conftitution  unbroken,- 
we  may  always  hope  for  a  cure,  although  the  fymptoms 
Ihould  be  very  confiderable ;  whereas,  in  old  inftrm  people, 
and  in  habits  attended  with  an  emaciated  look,  with  indi- 
gcflion,  and  other  fymptoms  of  obftrudled  vifeera,  whatever 
ftate  the  difeale  may  be  in,  there  will  be  but  a  fmall  chance 
of  fuccefs. 

If  the  difeafe  has  fubfifted  for  a  long  time  without  con¬ 
fidently  increafing  in  fize,  we  may  reafonably  think  it  is 
of  a  milder  nature  than  where  it  has  made  a  rapid  progrefs. 

As  long  as  the  tefticle  is  only  hard  and  free  from  the  for¬ 
mation  of  matter,  we  may  expedl  a  favourable  event ;  but 
where  collections  of  matter  have  already  formed,  either  in 
the  fubftance  or  upon  the  furface  of  the  tefticle,  there  is 
no  other  chance  of  faving  the  patient  than  by  means  of 
extirpation.  Previous  to  this,  however,  we  are  to  attend 
to  the  ftate  of  the  fpermatic  cord  ;  for  were  any  of  it  left  in 
a  difeafe d  ftate,  little  advantage  could  be  derived  from  ex¬ 
tirpation  ;  nor  ought  the  operation  ever  to  be  performed  but 
where  we  can  reach  the  whole  of  the  difeafed  parts.  We 
are  not  to  be  prevented  from  performing  it  though  the 
cord  Ihould  be  confiderably  enlarged,  providing  it  do 
not  evidently  partake  of  the  difeafe  of  the  tefticle  ;  for 
the  cord  is  generally  fomewhat  enlarged  in  the  difeafed 
ate  of  the  tefticle ;  but  this  enlargement  is  for  the  moft 
part  merely  either  a  varicofe  ftate  of  the  veins,  or  a  watery 


<i:.v  ‘lifpofition  of  the  cellular  fubftance 

.  ]]ut /uppofing  no  obltacle  to  the 
ml  _  8  thod  of  doing  it  may  be  this.  The  p 

V.oufly  ihaved,  the  patient  is  to  be  laid  upu„  a  ,oUal, 
a  e  o  a  out  three  feet  four  inches  high,  letting  his  legs 
.'an,^ . .  "wn  ’  which,  as  well  as  the  reft  of  his  body,  muft 
Irftvf  r  rm  a^ants  »  or>  he  may  be  laid  acrofs  a  bed 
e  ame  manner.  Then  with  a  knife  the  inciiion  is  to 

Voi.  XVIII.  parti. 


*6t 

Sarcocfte, 

T.Scrrrho'J* 

TcUiclc. 


operation,  the  me- 
parts  being  pre- 
upon  a  fquare 


E  It  Y. 

begun  above  the  rings  of  the  abdominal  mufclcs,  that 
there  may  be  room  afterwards  to  fecure  the  vefTels ;  then 
carrying  it  through  the  membrana  adipofa,  it  muft  be  _ 

continued  downward  to  the 'bottom  of  the  ferotnm.  A 
firm,  waxed,  flat  ligature,  compofed  of  fmall  threads,  is 
next,  by  means  of  a  curved  needle,  to  be  paiTed  round  the 
fpermatic  cord,  at  Ieaft  an  inch  above  the  difeafed  part,  or 
as  near  the  abdominal  ring  as  poflible ;  after  which  the 
vefTels  are  to  be  fecured  by  a  running  knot,  and  divided 
about  a  quarter  or  half  an  inch  below  the  ligature.  The 
cord  and  tefticle  are  then  to  be  removed  from  the  furround- 
mg  parts  by  diffedting  from  above  downwards,  and  no  in- 
ftrument  is  better  for  this  purpofe  than  the  common  fealpeh 
After  the  difeafed  parts  are  removed,  the  knot  upon  the 
cord  muft  be  ilackened  to  difeover  the  fpermatic  arteiies 
and  veins  ;  both  of  which,  by  means  of  the  tenaculum  or 
a  common  forceps,  are  to  be  taken  up.  The  ligature  upon 
the  fpermatic  cord  is  now  to  be  left  loofe,  fo  as  to  adl  as 
a  tourniquet  if  a  hemorrhagy  fhould  enfue  ;  nor  is  there 
more  occafion  for  leaving  the  ligature  tied  than  for  leaving 
a  tourniquet  firmly  applied  to  one  of  the  extremities  after 
amputation  ;  befides,  where  patients  have  fuffered  fuch  pain 
as  is  fometimes  mentioned  by  authors,  it  has  been  found 
to  be  owing  to  the  tightnefs  of  the  ligature  rather  than 
to  any  other  caufe.  In  dividing  the  ligatures  of  the  blood- 
vefielg  at  the  extremities  of  the  cord,  they  muft  be  left  of 
fuch  a  length  without  the  wound  as  to  be  readily  removed, 
however  much  the  cord  may  retract  in  the  time  of  the 
cure. 

In  feparating  the  tefticle,  a  confiderable  hemorrhagy 
fometimes  enfues  from  the  divifion  of  the  fcrotal  arteries. 

In  iucli  a  cafe,  they  ought  always  to  be  fixed  with  ligatures 
before  proceeding  in  the  operation.  The  parts  being  re¬ 
moved,  and  the  blood-veffels  fecured,  the  wound  is  to  be 
cured,  if  poflible,  by  the  firft  intention ;  and  for  this  pur¬ 
pofe  the  fides  of  the  ferotum  are  to  be  brought  together 
in  the  moft  accurate  manner,  beginning  at  the  under  end, 
and  fecuring  the  parts  by  adhefive  plafter  as  we  proceed 
upwards,  and  in  fuch  a  way  that  the  fides  of  the  fore  may 
be  kept  properly  together.  About  two  inches  of  the 
ligatures  of  the  cord  are  to  be  left  out,  and  this  part  of 
the  wound  treated  in  the  fame  manner  as  the  reft ;  the 
whole  to  be  fecured  by  a  comprefs  of  linen  and  a  T 
bandage.  _  '  .31* 

The  patient  fliould  now  be  laid  to  reft,  and  an  opiate  Treatment 
adminiftered  ;  and  if,  upon  the  fecond  or  third  day,  any  after  the 
inflammatory  fymptoms  enfue,  they  are  to  be  removed  by°Ferat101^ 
methods  commonly  employed  upon  thefe  occafions ;  as,  to¬ 
pical  blood-letting,  gentle  laxatives,  and  keeping  the  part 
conftantly  moift  with  a  folution  of  fugar  of  lead.  The 
drefiings  ought  not  to  be  allowed  to  fhift,  elfe  the  cure  will 
be  greatly  retarded.^  They  are  to  be  examined  about  four 
or  five  days  after  the  operation  ;  and  if  nothing  material  has 
happened,  they  may  be  allowed  to  remain  two  or  three 
days  longer,  by  which  time  generally  the  ligature  can  be 
readily  removed ;  and  the  wound  will  be  healed  by  the  firft 
intention,  excepting  fome  fmall  opening  in  the  ftcin,  more 
efpecially  where  the  ligatures  were  placed.  Thefe  are  to 
be  drawn  together  by  adhefive  flraps,  and  dreffed  in  the 
fame  manner  as  formerly.  In  this  way,  if  the  patient  be 
otherwife  healthy,  a  cure  may  be  expe&ed  in  little  more 
than  a  fortnight 

The  method  of  drefling  moft  frequently  pradtifed  is  to 
apply  a  quantity  of  foft  lint  to  the  fore,  and  then  a  com¬ 
prefs  of  linen  over  it,  and  to  fecure  the  whole  with  a  T 
bandage  or  a  fufpenfory  bag.  The  patient  is  then  laid 
to  reft,  and  an  opiate  given.  The  fore  is  not  to  be  touched 
till  a  free  fuppuration  takes  place,  which  will  commonly  be 
X  about 
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about  the  fifth  or  fixth  day,  and  then  the  dlreflinR.  a«  to 


be  removed  and  renewed  trom  time  to  time  ;  once  e  ery 

it  neceffary.  Sometimes  after  the  operation  the  patier 
complains  of  pain  in  the  fore,  and  of  tenfion  and  uneaitnefs 
h  the  belly.  In  fuch  a  cafe,  warm  fomentations 
be  applied  to  the  abdomen,  and  the  lore 
an  emollient  poultice,  and  this  repeated  as  often  as  may  be 

neceffary.. 
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$1.0 
Symptoms 


of  talculu*. 


A  variety  of  caufes  have  been  affigned  as  tending  to  the 
formation-  of  calculi  in  the  bladder  ot  urine  ;  as,  a  decom- 
pofition  of  a  fuperabundant  quantity  of  earthy  matter  trom 
the  blond,  on  account  of  a  fedentary  life  5>  certain  articles  of 
diet  or  drink,  containing  a  greater  quantity  of  earthy  ma  - 
ter  than  others;  a  continued  ufe  of  -folid  food  without  a 
fufficient  quantity  ot  drink  ;  the  peculiar  action  of  ab- 
forbent  veffels  ;  the  particular  ftmaure  of  the  kidney  ;  t.ie 
nature  of  the  different  excretory  veffels;  the  time  the 
urine  may  remain  in  the  kidney;  the  habit  of  retaining 
the  water  in  the  bladder;  particles  of  blood  getting 
into  the  kidney  or  bladder,  and  attra&ing  the  flony  mat¬ 
ter  fo  as  to  form  a  nucleus.  A  certain  change  of  the 
veffels  of  the  kidney  forming  the  urine  has  by  fome  been 
confidered  as  a  more  probable  caufe  than  any  of  the  former. 
The  formation  of  calculus  fometimes  begins  in  the  kidneys, 
at  other  times  in  the  bladder. 

After  a  calculus  has  begun  to  be  formed,  it  fometimes  ac¬ 
quires  a  great  fize  in  a  few  months  from  the  fn  if  obvious 
fymptoms;  but  fometimes  it  remains  in  the  bladder  for 
many  years  without  arriving  at  any  con  filterable  hze. 

The  fymptoms  commonly  come  on  gradually,,  and  bear 
fome  kind  of  proportion  to  the  fize  and  inequalities  of  the 
{tone.  One  of  the  fir  ft  commonly  taken  notice  of  is  an 
uneafy  fenfation  at  the  point  of  the  urethra,  which  for  fome 
time  is  perceptible  only  upon  making  water,  or  upon  ufing 
violent  or  jolting  exercife.  T  his  fenfation  gradually  inci  ta¬ 
les  ;  and  there  is  along  with  it  a  frequent  defire  to  make 
water,  which  is  commonly  voided  in  final!  quanti  les,  and 
fometimes  only  in  drops.  When  running  in  a  full  ftream, 
it  often  fuddenly  ftops,  though  the  patient  is  coil feious  that 
a  coniiderable  quantity  ft  ill  remains,  and  feels  a  ftrong  incli¬ 
nation  to  void  it.  It  tile  ftone  be  large,  the  patient  has  a 
conftant  dull  pain  about  the  neck  of  the  bladder,  and  fre¬ 
quent  defire  of  going  to  (tool.  the  urine  is  generally  of  a 
limpid  colour  ;  but  it  is  frequently  thick,  depoliting  a  mu¬ 
cous  fediment,  and  when  the  difeafe  is  violent  it  is  otten 
tinged  with  blood.  All  theft  complaints  are  greatly  in- 
creafed  by  exercife,  efpecially  by  riding  cm  horfeback  ;  and 
from  a  long  continuance  of  pain,  the  patient’s  health  by  de¬ 
grees  becomes  much  impaired,  and  unlefs  effectual,  means  are 
‘employed  for  removing  the  cauie  of  the  diforcer,  death  alone 
puts  an  end  to  his  mifery. 

We  are  rendered  certain  of  the  exiflence  of  calculus  when 
fmall  pieces  of  ftone  a*‘e  frequently  paffed  along  with  the 
urine.  Wheii  this  does  not  occur,  we  cannot  be  certain 
that  the  fymptoms  do  not  arife  from  an  ulcer  or  tumor  in 
the  body  or  neck  of  the  bladder,  or  from  the  preffure  of  tu¬ 
mors  in  the  ’neighbouring  parts..  In  doubtful  cafes,  how¬ 
ever,  we  have  one  mark  by  which  v/e  can  judge  with  cer¬ 
tainty,  and  that  is  by  means  of  founding. 

Method  of  This  is  performed  by  introducing  an  inftrument  called  a 
founding,  found  (ffg.  82.),  formed  of  fleel  finely  poliftied,  and  having 
the  natural  curvature  ot  the  urethra.  The  patient  is  to  be 


laid  upon  a  table  or  acrofs  a  bed,  with  his  (boulders  raifed 
upon  a  pillow,  to  bring  the  ftone  to  the  neck  of  the  bhd-  th 
der,  and  his  thighs  a  little  elevated  and  feparated  from  each 
other.  A  found  adapted  to  the  fize  of  the  urethra  .is  to  be 
chofcB  ;  and  previous  to  the  introdu&ion  it  is  to  be  kid  in 
warm  water  till  it  be  of  the  heat  of  the  body,  and  then 
wiped  and  rubbed  over  with  bland  oil,  butter,  or  axunge. 

T  he  furgeon  lays  hold  of  the  penis  with  his  left  hand,  while 
with  liis  right  he  introduces  the  found  with  its  concave  fide 
towards  the  abdomen.  He  is  now  with,  his  left  hand  to 
draw  the  penis  gently  forward  upon  the  inftrument,  which 
is  to  be  gradually  puffed  into  the  bladder.  If  any  diftieulty 
occur  about  the  neck  of  the  bladder,  this  may  be  obviated 
by  introducing  the  finger  into  the  anus,  and  railing  the  point 
of  the  inftrument ;  or  the  fame  purpofe  is  more  readily  atw 
fivered  bv  deorefting  the  handle  ot  the  found.  It  ftul  it 
.  does  not  pafs  with  cafe,  much  force  ought  by  no  means  to 
be  ufed,  left  the  inftrument  perforate  the  membranous  part 

of  the  urethra.  n  n  .... 

As  foon  as  the  inftrument  enters  the  bladder,  if  it  hip. 
pen  at  once  to  touch  the  ftone,  a  tremulous  motion  will  t* 
communicated  to  the  fingers  of  the  operator,  and  the  bnfi. 
nets  of  founding  is  then  accomplifhed,  the  nature  ot  the  dif- 
eaie  being  now  afeertained.  Great  care,  however,  is  here  j 
always  neceffary,  as  a  few  particles  of  fand,.  or  a  hardened  j 
{fate  of  the  bladder,  have  fometimes  communicated  the  fame1; 
ientntion.  If  the  ftone  be  not  foon  difeovered,  the  mitru- 
ment  is  to  be  moved  in  all  dire&ions  ;  and  fhauid  the  ope-j 
rator  be  ft  ill  unfnecefsful,  one  ot  the  fingers  of  the  left  hand 
is  to  be  introduced  into  the  rcvftum,  fo  as  to  raife  that  part 
of  the  bladder  in  which  a  ftone  may  probably  be  concealed. 
If  even  this  attempt  prove  ineffectual,  the  body  ot  the  pa¬ 
tient  is  to  be  put  into  different  pofitions,  and  perhaps  one 
of  the  hell  is  deprefting  the  (boulders  and  raffing  the  pelvis 
By  this  mean  a  ftone  may  generally  be  felt,  providing  it " 
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not  contained  in  a  cyft,  which  very  rarely  happens.  L 
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ter  all  thefe  different  attempts  the  fuigeon  ftiould  hid  m  dii« 
covering  the  ftone,  the  inftrument  is  to  be  withdrawn  ;  anc 
if  fymptoms  of  ftone  be  ftrongly  marked,  and  it  appear  thai 
neither  icirrhus  nor  inflammation,  which  might  give  rife  tc 
thefe  fymptoms,  do  exift,  a  iecond  or  even  a  third  tria* 
to  be  made  on  the  following  days. 

Various  lithontriptics  have  been  recommended  for  diflol 
ving  the  ftone  in  the  bladder;  fuch  as  lime-water,  caultsc 
alkali,  foap*  &c.  but  none  of  them  can  be  conveyed  111  fuel 
a  ft  ate  into  the  bladder  as  to  be  much  depended  upon,  a 
they  undergo  the  greateft  change  in  the  courfe  ot  the  circi 
lation.  To  obviate  thefe  changes,  it  has  been  recommends 
to  injcCl  certain  fluids  of  this  clafs  through  the  urethia  inu 
the  bladder ;  but  this  has  not  been  attended  with  any  mate 
rial  advantages,  and  has  generally  been  found  to  do  injur)  t 
the  bladder.  The  only  effe&ual  method  of  removing  ftone 
from  the  bladder  is  by  means  of  a  chinirgical  operation 
the  fucceis  of  which  depends  much  upon  the  dexterity  c 
the  furgeon,  as  well  as  on  the  conftitution  of  the  patient. 

When  the  conftitution  has  been  fo  much  impaired  tna 
the  patient  complains  greatly  of  ficknefs  and  oppreflion 
ftomach,  with  naufea  and  an  inclination  to  vomit,  efpecia 
upon  taking  food  ;  v.'litn  he  has  like  wife  a  conftant  thirl 
■and  the  pulfe  is  as  high  asa  hundred  ftrokesin  the  minute  * 
an  operation  is  improper  till  thefe  fymptoms  are  removec 
The  operation  is  improper  alfo  when  the  patient  laboui 
under  a  ievere  fit  or  the  ftone;  for  then  inflammation  ot  tb 
bladder  is  apt  to  enfue  to  fuch  a  degree  as  to  produce  fuj 
puration.,  I5y  frequent  attacks  and  continuance  ot  t  1 
fits,  the  coats  of  the  bladder  are  apt  to  be  thickened  ar 
greatly  contracted.  This  lait  circumftance  may  be  know 
by  the  introduction  of  the  found  ;  for  then  it  will  Hop  a 
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aeJ  ter  Pfttlncr  pad  the  fphinaer  of  the  bladder,  and  cannot  be 
p puflied  farther  without  confiderable  force,  and  at  the  fame 
Icr  ■  jime  eivj117  the  patient  the  mo  ft  exquiiite  pain.  .  Nor  ought 
vr  the  operation  to  be  performed  when  the  bladder  is  ulcerated, 
t*f|)cc tally  where  the  patient  is  old  and  much  debilitated, 

,  and  where  the  difeharge  of  matter  is  great. 

Children  more  readily  recover  from  the  operation  of  li¬ 
thotomy  than  adults ;  and  old  people  from  the  age  of  55  to 
that  of  70,  wliofe  conftitutions  have  not  been  broken,  are 
i-  lefs  danger  than  thofe  in  the  full  vigour  of  life,  probably 
owing  to  inflammatory  fymptoms  being  more  apt  to  proceed 
to  a  dangerous  length  in  the  extremes  of  age  than  at  the 
middle  period  of  life.  When  the  conftitution,  however,  is 
not  much  impaired  by  the  continuance  of  the  difeafe,  the 
operation  may  be  undertaken  with  a  probable  degree  of  fuc- 
cefs  almoft  at  any  period  of  the  patient’s  life. 

Several  methods  have  been  recommended  for  performing 
this  operation  ;  but  there  are  only  two  which  can  be  prac- 
tlfcd  with  any  propriety.  One  is,  where  the  operation  is 
to  be  performed  immediately  above  the  pubes,  in  that  part 
o  the  bladder  which  is  not  covered  with  peritonaeum  :  the 
\  I  other,  where  it  is  done  in  the  perinaeum,  by  laying  open  the 
neck  and  lateral  part  of  the  bladder,  fo  as  to  allow  of  the  ex- 
tradion  ot  the  llone.  , 

jV  .c.  Franco,  a  French  furgeon,  finding  a  {tone  in  a  child  of 
on]  two  years  of  age  too  large  to  be  extracted  through  an  open¬ 
ing  in  perinaeo  (the  place  where  the  operation  was  then 
performed),  was  induced  to  make  an  inciiion  into  the  blad¬ 
der  above  the  pubes  ;  but  though  the  done  was  extracted 
and  the  child  recovered,  Franco,  who  publiffied  the  cafe  in 
1561,  never  attempted  the  operation  again,  and  even  dif¬ 
fuses  others  from  doincr  it.  It  does  not  appear  indeed 
to  have  been  much  pra&ifed  anywhere  till  fome  time  after 
the  commencement  ot  the  prefent  century,  about  the  year 
1720,  when  it  was  adopted  and  frequently  performed  in 
Bntain  asd  other  parts  of  Europe  for  the  fpacc  of  about 
1 2  or  15  years.  The  lateral  operation  came  tnen  to  be 
more  geneially  known,  and  fince  this  period  the  high  opera¬ 
tion  has  been  fcldom  pra&ifed. 

tthi  of  In  performing  the  high  operation,  the  bladder  muff  be  in 
r?ga  dill  ended  date,  fo  as  to  make  it  rife  above  the  offa  pubis, 
to  allow  an  incifion  to  be  made  into  that  part  of  it  which  is 
uncovered  by  the  peritonaeum,  and  thereby  to  prevent  the 
abdomen  from  being  opened  or  its  contents  expofed.  Some 
days,  or  even  weeks,  previous  to  the  operation,  the  patient 
cuffit  to  be  defired  to  retain  his  urine  as  long  as  he  can,  fo 
as  to  diilend  the  bladder  till  it  can  hold  at  lead  a  pound 
and  a  hah,  when  the  perfon  is  an  adult  and  of  an  ordinary 
iize;  or  the  penis  may  be  tied  lip  to  allow  the  urine  to  coi¬ 
led.  As  thefe  methods  may  be  attended  with  great  diftrefs, 
fnme  pre  fer  diflending  the  bladder  by  injecting  warm  water 
by  flow  decrees  till  the  bladder  is  fufficiently  full,  which 
may  be  eafily  known  by  relaxing  the  abdominal  mufcles  and 
feeling  above  the  pubes. 

When  the  operation  is  to  be  performed,  the  patient  is  to 
be  laid  upon  a  table  of  convenient  height,  with  the  pelvis 
higher  than  the  ihonlders,  that  the  parts  may  be  fully  on 
the  ih etch,  and  to  prevent  the  bowels  from  prefiing  upon 
the  bladder.  The  legs  and  arms  are  to  be  properly  held 
by  affiftants.  An  incifion  is  to  be  made  through  the  fkin, 
in  the  very  middle  of  the  under  and  fore  part  of  the  abdo¬ 
men,  from  fome  way  under  the  umbilicus  to  the  fymphyfis 
pubes.  The  cellular  fubflance,  the  tendon  of  the  oblique 
mufcles,  the  mufculi  reCti  and  pyramidales,  are  now  to  be 
ftparated  ;  and  it  is  better  to  make  this  feparation  from  the 
pubes  upwards,  fo  as  to  be  in  no  danger  of  cutting  into  the 
abdomen.  The  furface  of  the  bladder  will  now  appear  un¬ 
covered  by  the  peritoneum.  Then  the  operator,  with  a 
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common  fcalpcl,  or  an  abfeefs  lancet, 
with  a  concave  fharp-pomted  knife,  makes  a  pertora- 
linent  part  of  the  bladder,  till  the 
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or,  what 

a  concave  marp-pomtea  Knire,  makes 
tion  into  the  molt  prom 

fore  finger  of  the  lest  hand  can  be  introduced.  1  he  liga 
ture  is  now  to  be  removed  from  the  penis  ;  then  with  a 
probe-pointed  biftoury,  making  the  finger  ferve  as  a  conduc¬ 
tor,  the  wround  is  to  be  made  fufficiently  large  for  the  ex¬ 
traction  of  the  calculus,  taking  particular  care,  however,  not 
to  carry  the  incifion  fo  high  as  to  cut  the  peritonaeum. 

This  part  of  the  operation  being  finifhed,  the  hone  is  to  be 
extracted  with  the  finger  ;  or  if  that  be  impracticable,  the 
forceps  are  to  be  employed.  Should  it  unfortunately  hap¬ 
pen  that  the  llone  is  broken  in  the  extraction,  the  pieces 
are  to  be  removed  entirely  by  the  fingers  rather  than  by 
fcoops,  which  were  fometimes  ufed.  "I  he  edges  of  the 
wound  in  the  integuments  are  now  to  be  drawn  together  by 
means  of  the  twilled  future,  leaving  about  an  inch  and  a  half 
immediately  above  the  pubes  for  the  difeharge  of  any  urine 
which  may  be  there  evacuated.  The  patient  is  to  be  laid 
in  bed,  with  the  pelvis  Hill  kept  higher  than  the  (boulders. 

Gentle  laxatives  are  to  be  occafionally  given,  and  the  anti- 
phlogiltic  plan  ItriCtly  adhered  to. 

The  advantages  of  this  method  are,  that  larger  Hones  can  Advantages 
be  extracted  by"  this  than  by  the  lateral  operation,  and  that  ai  d  diiad- 
fiflulous  fores  are  lefs  apt  to  enfue.  The  difadvantages 
the  danger  of  opening  or  wounding  the  peritonaeum,  andtion,  1 
thereby  expofmg  the  abdominal  bowels  ;  the  frequent  oc¬ 
currence  of  inflammation  about  the  beginning  of  the  ure¬ 
thra,  fo  as  to  occafion  the  urine  to  lie  diffufed  in  the  cellular 
fubflance  on  the  outfide  of  the  bladder,  and  thereby  produ¬ 
cing  finufes  difficult  to  cure  ;  the  extreme  difficulty  of  heal¬ 
ing  the  wound,  efpecially  in  bad  constitutions  ;  and,  laftly, 
the  fmall  number  of  patients,  after  the  age  of  thirty,  who 
have  been  found  to  recover  from  this  operation.  32? 

Frere  Jacques,  a  French  prieft,  was  the  inventor  of  the  Lateral 
lateral  operation.  He  firfl  appeared  at  Paris  in  1697,  and°Peratlon* 
afterwards  operated  in  a  great  number  of  cafes.  «2g 

He  introduced  a  found  through  the  urethra  into  the  blad-prere 
der  with  a  flraight  biftoury,  cut  upon  the  ftaff,  and  carried  Jacques’* 
his  incifion  along  the  ftaff  into  the  bladder.  He  then  iu-1^^.0^ 
troduced  the  fore  finger  of  the  left  hand  into  the  bladder., ^hotomyf 
fearched  for  the  ftone,  which,  having  withdrawn  the  found, 
he  extracted  by  means  of  forceps.  The  patient  was  now 
carried  to  bed,  and  the  after  treatment  left  to  the  attend¬ 
ants.  329 

Profeffor  Rau  of  Holland  improved  upon  this  method,  improved 
by  making  a  groove  in  the  ftaff,  which  enabled  him,  withbyiJrofeftc£ 
greater  certainty,  to  continue  his  incifion  into  the  bladder : 
but  in  Head  of  dividing  the  urethra  and  proftate  gland,  the 
latter  of  which  he  ivas  afraid  of  wounding,  he  diffeCted  by 
the  fide  of  the  gland,  till  the  convex  part  of  the  ftaff  was 
felt  in  the  bladder,  where  he  made  his  incifion,  and  extract¬ 
ed  the  ftone  5  but  this  method  was  too  difficult  to  perform, 
and  attended  with  too  many  inconveniences  and  dangers  ever 
to  be  generally  received.  It  fuggeited,  however,  to  the  ce-Suggefted 
lebrated  Chefelden  the  lateral  method  of  cutting,  as  it  is  the  lat.eral 
now  with  a  few  alterations  very  generally  pra&ifed.  yCe'd)Cratian* 
(hall  attempt  to  deferibe  the  different  fteps  of  this  operation 
in  its  prefent  improved  ftate. 

The  manner  of  preparing  the  patient  depends  upon  a  va-Ma^ier  Dc 
riety  of  circumftances.  If  lie  be  plethoric,  a  few'  ounces  ofpj»eparing 
blood  ffiould  be  taken  away,  and  at  proper  intervals  the  die  patient, 
bowels  ought  to  be  emptied  by  any  gentle  laxative  which 
will  not  gripe.  The  diet  fhould  confift  of  light  food  for 
fome  time  previous  to  the  operation.  If  the  pain  be  vio¬ 
lent,  opium  is  neceffary.  Sometimes  it  is  relieved  by  keep¬ 
ing  the  patient  in  bed  with  the  pelvis  raifed.  fo  as  to  remove 
the  ftone  from  the  neck  of  the  bladder.  He  ought  not  to 
X  2  ‘  fit 
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Stone  in  fit  up,  or  take  any  exercife,  in  the  time  of  preparation 
the  Blad-  warm  bath  ought  to  be  ufed  two  or  three  times,  and  the  pa¬ 
tient  fhould  remain  in  it  half  an  hour  at  each  time.  A  lax¬ 
ative  ought  to  be  given  on  the  day  preceding  the  operation, 
and  an  inie&ion  a  few  hours  before  it  is  performed.  1  he 
patient  ought  to  drink  plentifully  of  fome  diluent  liquor,  and 
to  retain  the  urine  feveral  hours  previous  to  the  operation. 
If  this  cannot  be  readily  affefted,  a  flight  compreflion,  by 
means  of  a  ligature,  may  be  made  upon  the  penis,  fo  as  to 
have  the  bladder  fufficiently  diflended,  that  there  may  be  no 
danger  of  the  pofterior  furface  being  hurt  by  the  end  of  the 
gorget.  The  perinaeum  and  parts  about  the  anus  fhould  be 

well  fhaved.  . 

A  table  fomewhat  more  than  three  feet  in  height,  and  of 
performing  fufficient  ftrength,  is  now  to  be  firmly  placed,  and  properly 
the  opera-  covered  with  blankets,  pillows,  &c-  Upon  this  the  patient 
**0D*  is  to  be  laid  and  properly  feciired  ;  and  for  this  purpofe 
there  ought  to  be  two  pieces  of  broad  firm  tape,  each  about 
five  feet  in  length,  which  are  to  be  doubled,  and  a  noofe 
formed  upon  them.  A  noofe  is  then  to  be  put  upon  each 
wrift,  and  the  patient  defired  to  lay  hold  of  the  middle  of 
his  foot  upon  the  outfide.  One  end  of  the  ligature  is  to  go 
round  the  hand  and  foot,  and  the  other  round  the  ankle  and 
hand,  and  crofs  again,  fo  as  to  repeat  the  turns  in  the  re- 
verfe  way.  A  running  knot  is  then  to  be  tied,  by  which 
the  hand  and  foot  will  be  properly  fecured.  The  buttocks 
are  then  to  be  made  to  projeft  an  inch  or  two  over  the 
table,  and  to  be  raifed  confiderably  higher  than  the  fhoulders 
by  a  couple  or  more  pillows,  and  one  ought  to  be  put  un¬ 
der  his  head. 

The  operator  is  now  to  introduce  a  grooved  ftaff  (fig.  83.) 
of  proportionable  fize,  and  open  to  the  very  end,  through 
the  urethra  into  the  bladdet  ;  and  having  again  fully  fatis- 
fied  himfelf  of  the  exiftt-nce  of  a  ftone,  he  inclines  the  ftaff, 
if  the  furgeon  be  right  handed,  obliquely  over  the  right 
groin,  fo  that  *he  convex  part  of  the  ftaff  may  be  felt  in  the 
perinaeum  on  the  left  fide  of  the  raphe.  He  then  fixes  it, 
and  delivers  it  to  his  affiftant,  who  is  to  hold  it  with  his 
right  hand,  defiring  him  to  prefs  it  gently,  in  order  to  make 
v  the  fulcus  of  the  ftaff  project  in  the  dire&ion  in  which  he 

received  it  With  his  left  hand  the  fame  affiftant  is  to  raife 
and  fupport  the  fciotum. 

The  thighs  of  the  patient  being  fufficiently  feparated  by 
the  affiftants,  and  the  furgeon  being  feated  upon  a  chair  of  a 
proper  height,  and  in  a  convenient  light,  he  makes  an  inci¬ 
fion  with  a  common  convex  edged  fcalpel  through  the  fkin 
and  cellular  fubftance,  immediately  below  the  fymphyfis  of 
the  offa  pubis,  which  is  a  little  below  the  ferotum,  and  where 
the  crus  penis  and  bulb  of  the  urethra  meet,  and  on  the  left 
fide  of  the  raphe,  and  continues  it  in  a  flan  ting  diredtion 
downwards  and  outwards  to  the  fpace  be r ween  the  anus  and 
tuberofity  of  the  ifehium,  ending  fomewhat  lower  than  the 
bafis  of  that  procefs,  by  which  a  cut  will  be  made  of  thiee 
or  four  inches  in  length.  This  incifion  ou^ht  not  to  be 
Shorter  than  is  here  directed,  other  wife  there  will  not  be 
room  for  the  reft  o1'  the  operation.  As  foon  as  the  integu¬ 
ments  are  thus  divided,  he  ought  to  introduce  two  of  the 
fingers  of  the  left  hand.  With  one  he  keeps  back  the  lip 
of  the  wound  next  the  raphe,  and  with  the  other  he  preftes 
dbwn  the  re&um.  He  ought  likewife  particularly  to  guard 
again  ft  cutting  the  cruresof  the  penis,  which  he  can  readily 
feel,  and  feparate  at  their  under  part  with  one  of  the  fin¬ 
gers.  He  next  makes  a  fecond  incifion  almoft  in  the  fame 
dire&ion  with  the  firft,  but  rather  nearer  to  the  raphe  and 
anus,  by  which  he  preferves  the  trunk  of  the  arteria  pudica. 
By  this  incifion  he  divides  the  tranfver  falls  penis,  and  as 
much  of  the  levator  ani  and  cellular  fubftance  within  thefe 
as  will  make  the  prgftate  gland  perceptible  to  the  finger- 
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,  it  is  immediately  to  be  Sto 
fecured,  though  this  is  feldom  neceffary.  After  this  he  will  ^ 
have  a  view  of  the  membranous  part  Of  ihe  urethra,  which  d 
is  diftinguifhed  from  that  covered  by  the  bulb  by  being  very 
thin.  He  is  now  to  fearch  for  the  groove  of  the  ftaff  with 
the  fore  finger  of  his  left  hand,  the  point  of  which  hepreffes 
along  from  the  bulb  of  the  urethra  to  the  proftate  gland, 
which  furrounds  the  neck  of  the  bladder.  He  keeps  it 
there  ;  and  turning  the  edge  of  the  knife  upwards,  he  cuts 
upon  the  groove  of  the  ftaff,  and  freely  divides  the  membra¬ 
nous  part  of  the  urethra,  from  the  proftate  gland  to  the 
bulb  of  the  urethra,  till  the  ftaff  can  be  felt  perfectly  bare, 
and  that  there  is  room  to  admit  the  point  of  the  finger ; 
and  as  the  finger  affifts  in  keeping  the  parts  ftretched,  and 
effectually  prevents  the  return  from  being  hurt,  the  incifion 
into  the  urethra  may  be  made  with  perfect  eafe  and  fafety. 

The  next  part  of  the  operation,  viz.  dividing  the  pro¬ 
ftate  gland  and  neck  of  the  bladder,  might,  by  a  dexterous 
operator,  be  fafely  performed  with  a  common  fcalpel,  with 
the  edge  turned  the  oppofite  way.  But  to  guard  again  ft 
accidents,  a  more  convenient  inftrument,  called  the  cutting 
gorget  (fig.  84.),  is  now  in  general  uie.  It  was  originally 
invented  by  Mr  Hawkins  of  London,  and  lince  his  time  has 
undergone  various  alerations.  Fig.  85.  is  a  double  goiget 
invented  by  Dr  Monro.  The  inner  plate,  which  is  blunt, 
is  made  to  flip  forwards  to  protect  the  back  part  of  the 
bladder.  The  membranous  part  of  the  urethra  being  now 
divided,  and  the  fore-finger  ftill  retained  in  its  place,  the 
point  of  the  gorget,  previoufly  fitted  to  the  groove,  is  to 
'  be  directed  along  the  nail  of  the  finder,  which  will  feive 


to  conduft  it  into  the  groove  of  the  ftaff ;  and  as  this  is 


one  of  the  niceft  parts  of  the  operation,  the  moil  particular 
attention  is  here  required  that  the  point  of  the  gorget  be 
diftinftly  heard  to  rub  in  the  bare  groove,  and  that  nothing 
is  interpofed. 

In  the  introdu&ion  of  the  gorget  into  the  bladder,  if  the 
affiftant' could  be  depended  upon,  the  ftaff  might  be  allowed 
to  remain  in  his  hand  :  the  operator,  however,  generally 
choofes  to  manage  it  himfelf.  He  now  rifes  from  his  feat, 
takes  the  ftaff  from  the  affiftant,  raifes  it  to  near  a  right 
angle,  and  prefles  the  concave  part  again  ft  the  fymphyfis  of 
the  ofla  pubes  ;  fatisfies  himfelf  again  that  the  point  or  beak 
is  in  the  groove,  and  then  pufhes  on  the  gorget,  following 
the  direction  of  the  groove  till  the  beak  flip  from  the  point 
of  the  ftaff  into  the  bladder.  The  gorget  is  not  to  be  pufh- 
ed  farther  than  this,  otherwife  it  may  wound  the  oppofite 
fide  of  the  bladder,  &c. 

The  gorget  having  now  entered  the  bladder,  which  is 
readily  known  by  the  dilcharge  of  urine  from  the  wound, 
the  ftaff  is  to  be  withdrawn,  and  the  finger  introduced  along 
the  gorget  to  fearch  for  the  ftc  ne,  which,  when  felt,  will 
point  out  the  direction  to  be  given  to  the  forceps ;  at  any 
rate,  the  introduction  of  the  finger  ferves  to  dilate  the 
wound  in  the  bladder  ;  and  this  being  done,  a  pair  of  for¬ 
ceps  fig.  ^6.)  of  a  proper  fize,  and  with  their  blades  as 
nearly  together  as  their  form  will  allow,  are  to  be  introdu¬ 
ced,  and  the  gorget  withdrawn  flowly,  and  in  the  fame  d:- 
reCtion  in  which  it  entered,  fo  as  to  prevent  it  from  injuring 
the  parts  in  its  return.  After  the  forceps  are  introduced, 
and  paffed  till  they  meet  with  a  gentle  refiftance,  but  no 
farther,  the  handles  ought  to  be  depreffed  till  they  are  fome¬ 
what  in  an  horizontal  direction,  as  this  will  mofl  correfpond 
with  the  fundus  of  the  bladder.  One  blade  of  the  forcep3 
is  to  be  turned  towards  the  fymphyfis  of  the  pubes  to  de¬ 
fend  the  foft  parts  there,  the  other  of  confequence  will  guard 
the  return.  After  they  have  diftinCtly  touched  the  fione, 
by  moving  them  a  little  in  various  directions,  they  are  then 

to  be  opened,  and  the  ftone  laid  hold  of*  which  may  gene¬ 
rally 
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in  rally  be  done  with  confiderable  eafe.  It  frequently  hap- 
K,3'ad-  pens,  however,  that  when  the  ftone  is  fmall,  it  is  not  readi- 
'  •  ly  felt  with  the  forceps  ;  and*  inftances  may  happen  where 

1 — f  M1'  the  under  and  back  pait  of  the  bladder  may  be  fo  deprefted 
as  to  conceal  the  Hone.  In  fuch  a  fituation,  nothing  will 
more  readily  bring  it  in  the  way  of  the  forceps  than  to  intro¬ 
duce  the  finger  into  the  redlum,  and  elevate  this  part  of  the 
bladder.  Straight  forceps  are  generally  lifed ;  crooked  ones, 
in  foroe  very  rare  cafes,  however,  may  he  neceflary,  and  there¬ 
fore  the  furgeon  ought  to  be  provided  with  them. 

After  the  forceps  has  laid  hold  of  the  ftone,  if  it  be 
fmall  and  properly  placed,  it  may  readily  be  extradled  ;  hut 
if,  on  the.  contrary,  the  handles  of  the  forceps  are  now  ob- 
ferved  to  be  greatly  expanded,  it  is  certain  the  done  is  im¬ 
properly  fixed,  or  that  it  is  remarkably  large  :  in  either  cafe 
it  fhould  not  be  held  faft,  but  allowed  to  move  into  the  moft 
favourable  fituation  ;  or  the  finger  is  then  to  be  introduced 
fo  as  to  place  it  properly  for  extra<ftion.  If  this  cannot  be 
done  with  the  finger,  it  ought  to  be  allowed  to  flip  out  of 
the  forceps,  in  order  to  get  it  more  properly  fixed  ;  and  as 
the  moft  common  form  of  the  ftone  is  fiat  and  oval,  or 
fomewhat  like  a  flattened  egg,  the  forceps  fhould  have  hold 
of  the  fmalleft  diameter,  while  an  end  prefents  to  the  neck 
of  the  instrument.  The  ftone  fhonld  be  grafped  with  no 
greater  firmnefi?  than  is  merely  fuflicient  to  bring  it  fairly 
out.  It  fhould  he  extracted  in  a  flow  and  gradual  manner. 

When  a  ftone  is  broken  in  the  bladder,  all  the  larger  pie¬ 
ces  are  to  he  extracted  by  the  forceps,  which  are  to  be  in¬ 
troduced  by  means  of  the  finger  ferving  as  a  diredlor.  The 
{mailer  parts  are  to  be  removed  by  means  of  a  fcoop  (fig* 
87.),  or  probably  the  finger  may  be  more  convenient ;  and 
as  the  leaft  particle  allowed  to  remain,  or  which  is  not 
waflied  off  by  the  urine,  may  ferve  as  the  nucleus  of  another 
ftone,  a  large  quantity  of  water,  properly  warmed,  is  to  be 
injedlcd  by  a  bag  and  pipe,  or  by  a  fyringe  ;  and  for  this 
purpofe  the  body  of  the  patient  fhould  approach  at  leaft  to 
an  upright  pofture  ;  and  to  give  the  particles  of  ftone  an  op* 
portunity  of  colledling  near  the  inciiion  of  the  bladder,  the 
wound  may  be  Hopped  for  a  little  after  the  injection  is 
thrown  in. 

When  a  ftone  is  extrafted  of  a  regular,  firm,  and  rough 
furface,  *  it  feldom  happens  that  any  others  remain  in  the 
bladder.  On  the  contrary,  when  it  is  of  an  irregular  fhape, 
and  fmooth  and  polifhed,  particularly  in  certain  places, 
with  imprefiions  formed  upon  it,  there  is  the  greateft  pro¬ 
bability  of  others  remaining.  There  are  exceptions,  how¬ 
ever,  to  thefe  rules  ;  and  therefore  the  operator,  inftead  of 
trading  to  them,  fhould  introduce  his  finger,  which,  will  am 
fwer  the  purpofe  without  any  other  fearcher. 

If,  after  the  operation,  any  confiderable  artery  bleeds 
much,  it  is  to  be  taken  up  with  a  ligature  ;  but  if  this  be 
•I’ftion  im  practicable,  the  hemorrhagy  ought  to  be  flopped  by  means 
of  preffure,  and  for  this  purpofe  a  firm  roller  introduced  at 
the  wound. an fwers  fufEciently  :  and  to  prevent  any  flop- 
page  to  the  difeharge  of  urine,  a  ftlver  canula,  covered  with 
caddis,  and  dulled  over  with  ftyptic  powder,  maybe  introdu¬ 
ced  into  the  wound  with  advantage. 
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Sometimes  it  happens  that  a  confiderable  quantity  of 
blood,  inftead  of  pafiing  off  by  the  wound,  is  collected  it* 
the  cavity  o  the  bladder,  and  mny  produce  very  dangerous 
fymptoms.  To  prevent  this  as  much  as  pofifible,  immediate¬ 
ly  upon  the  operation  being  knifhed,  tire  patient’s  pelvis 
fhould  be  made  considerably  lower  than  the  reft  of  his  body; 
by  which  means  the  wound  will  be  kept  in  a  depending  po* 
ftuie,  and  the  blood  will  efcape  more  readily  by  the  wound. 
But  it  it  be  found  Tat  blood  is  Hill  lodged  in  the  cavit)  of 
the  bladder,  it  mufl  be  immediately  exnadled. 

As  foon  as  the  blooding  is  Hopped,  the  patient  is  to  be 
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untied,  a  piece  of  dry  foft  charpee  put  between  the  Kps  of  St^one^in 
the  wound,  and  often  renewed,  and  the  thighs  brought  toge-  1  ^era 

ther.  He  is  then  to  be  laid  in  a  bed,  in  fuch  a  way  that _ y 

the  pelvis  may  be  confiderably  lower  than  the  reft  of  the 
body,  to  give  a  favourable  direction  to  any  blood  which  may 
afterwards  flow  from  the  wound..  A  confiderable  dofe  of 
laudanum  is  now  to  be  given.  From  30  to  50  drops  for 
an  adult  wilKcommonly  be  neceflary.  From  this  period, 
unlefs  the  ftone  has  been  large  and  difficult  to  extradl,  the 
patient  commonly  falls  afleep,  or  at  leaft  lies  quiet  tor  a  few 
hours  ;  but  afterwards  generally  begins  to  complain  of  pain 
in  the  under  part  of  the  abdomen.  Anodynes  are  now  to 
be  given  both  by  the  mouth  and  anus,  and  warm  fomenta¬ 
tions,  by  means  of  flannels  or  bladders  filled  with  warm  wa¬ 
ter,  are  to  be  applied  to  the  region  of  the  bladder,  as  the  af- 
fedlion  feems  to  be  of  the  fpafmodic  kind. 

If  by  a  continuance  of  thefe  remedies  the  pain  abates, 
no  anxiety  needs  be  entertained  concerning  it ;  but  if  it  in- 
creafe,  and  efpecially  if  the  abdomen  become  hard  and 
fwelled,  and  the  pulfe  full  and  quick,  and  thefe  fymptoms 
become  gradually  worfe,  great  danger  is  to  be  apprehended* 
as  they  moft  commonly  take  place  in  confequence  of  inflam¬ 
mation.  In  this  fituation,  as  much  blood  ought  to  be  ta¬ 
ken  as  the  patient  can  bear.  A  large  injection  of  warm 
water  and  oil,  or  linfeed  tea,  fhould  be  given  every  fix  or 
feven  hours,  and  the  fomentations  continued  at  the  abdo¬ 
men.  If  the  fymptoms  continue  to  grow  worfe,  the  pa¬ 
tient  fhould  be  immediately  put  into  the  femicupium  or 
half  bath. 

By  a  proper  continuance  of  thefe  means,  with  a  low  diet 
and  plenty  of  diluent  drink,  the  above  fymptoms  may  fre¬ 
quently  be  removed.  The  reverie,  however,  is  fometimes 
the  caie.  The  wound  becomes  floughy  and  ill-conditioned 5 
all  the  fymptoms,  in  fpite  of  every  effort,  continue  to  in- 
cieafe,  and  toon  terminate  in  death. 

But  where  matters  end  favourably,  the  wound  by  degrees 
puts*  on  a  better  appearance  ;  the  urine  paffes  almoft  from 
the  beginning  by  the  urethra  (moft  frequently,  however,  it 
is  dilcharged  by  the  wound  for  the  firft  two  or  three 
weeks)  ;  the  pain  in  the  abdomen  gradually  abates,  the  feve- 
rifh  fymptoms  are  foon  removed,  a  complete  cicatrix  13  form¬ 
ed,  and  the  wound  is  fometimes  cured  in  a  month  ;  though 
upon  other  occafioxis  three  will  be  neceflary.  But  it  muft 
depend  greatly  on  the  nature  or  the  eonftitution. 

Excoriation  of  the  buttocks  may  be.  prevented  by  pla¬ 
cing  a  fheet  under  them  feveral  times  doubled,  the  breadth 
to  be  18  or  20  inches,  and  to  be  all  rolled  up,**  except  the 
part  which  is  to  be  laid  under  the  patient,  the  reft  of  the  roll  ta 
be  by  his  fide,  v/hich  is  to  be  unrolled  as  the  mirfe  draws 
the  wet  part  from  under  him.  If,  after  the  ufe  of  this,  exco¬ 
riations  fhould  ftill  happen,  the  part  may  be  wafhed  with, 
cold  water  ;  or  the  parts  round  the  wound,  after  being  welT 
dried,  may  be  rubbed  with  any  tough  Ample  ointment. 

In  patients  of  a  debilitated  eonftitution  incontinence 
of  urine  frequently  occurs;  after  this  operation.  Ill  gene¬ 
ral,  this  is  removed  as  the  patient  acquires  ftrength* 
Nourifhing  diet,  cold  bath,  the  bark,  and  other  tonics,  are* 
o<-  much  fervice  here  ;  but  where  theie  are  afterwards  found 
ineffectual*,  inftruments  for  campreffing  the  penis,  or  others 
far  receiving  the  urine,  have  been  found  uieful,  and  are 
now  made  in  fuch  a  convenient  way  as  to  allow  them  to  be 
conflantly  ufed  fo  long  as  they  may  be  found  neceflary  .  334., 

An  operation  for  ftone  in  the  bladder  is  much  feldomerf^1^011  mTv 
required  in  women  than  in  men*  on  account  of  the  fhortneiV11 
of.  the  urethra  in  the.  former  allowing  a  readier  paflage  for 
the  Imall  calculi .  which  get  into,  or  are  formed  in,  the  blad¬ 
der.  It  is  likewile  in  women  more  Ample,  and  of  courfe 
more  readily  performed  It  might,  be.  done.  in.  the  fame^ 

manner- 
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manner  as  m  the  male,  but  there  would  be  the  created  pro- 
babiiitv  of  wounding  the  vagina*  In  a  tew  C2.es  t.  e  opeia 
tion  has  been  performed  from  the  vagina  itfelf ;  but  it  is  by 
no  means  advifable,  as  dories  would  not  only  be  extracted 
with  g renter  difficulty,  but,  on  account  or  the  thinneis  o 
the  parts,  the  urine  would  mod  probably  form  a  fittulous 
opening,  and  a  communication  be  maintained  b.  tween  t  ie 
bladder  and  vagina  ;  or  cicatrices  here  might  be  attended 
with  great  inconvenience  in  child-labour.  _ 

In  the  method  commonly  pra#iied,  the  patient  being  pla¬ 
ced  and  leaned  in  the  fame  manner  as  in  the  operation  upon 
the  male,  the  operator  introduces  a  (licit  grooved  Halt, 
{lightly  curved  (fig.  88.).  into  the  bladder;  then  by  means 
of  the  common  gorget  already  mentioned,  with  its  point 
pafled  along  the  gioove  of  the  Haft,  he  lays  open  t  e 
whole  of  the  urethra  and  the  neck  of  the  bladder.  I  he 
itaff  is  now  to  be  removed,  the  finger  introduced  upon  the 
gorget,  and  to  feel  for  the  (lone,  which  is  to  be  removed  as 
already  dire&ed  for  the  operation  on  the  male  fobjett. 
Where  incontinence  of  urine  occurs  after  the  wound  is  heal¬ 
ed,  a  peflary  is  to  be  ufed  within  the  vagina,  or  a  fponge  ap¬ 
plied,  or  a  tin  machine  to  receive  the  urine. 

Sect.  II.  Of  Stones  in  the  Kidneys . 

The  fymptoms  of  (lone  in  the  kidneys  are,  pain  in  the  re¬ 
gion  of  the  kidneys,  ficknefs,  and  vomiting,  the  urine  fome- 
times  mixed  with  blood,  at  other  times  with  mucus  or  even 
purulent  matter  ;  but  the  fame  fymptoms  are  often  induced 
by  other  caufes,  efpecially  from  inflammation  and  fnppura- 
tion  of  the  kidney.  Nephritic  complaints  have  frequently 
fob  lifted  for  a  long  time,  where  Hones  have  been  blamed  as 
being  the  caufe  of  them  ;  and  yet  upon  difieCtion  purulent 
matter  alone  has  been  detected.  From  this  circnmftance, 
as  well  as  from  the  great  depth  of  the  parts  and  the  large 
fize  of  the  blood  veflels  of  the  kidney,  the  operation  of 
nephrotomy  could  not  be  performed,  but  with  the  greateft 
uncertainty  and  molt  imminent  danger,  and  is  therefore 
never  attempted.  A  few  cafes  indeed  have  appeared  where 
inflammation  induced  by  a  Hone  in  the  kidney  terminated 
in  abfeefs,  and  the  Hones  were  taken  out  ;  but  it  was  not 
till  they  had  worked  their  way  out  of  the  kidneys  into  the 
cellular  fubflance,  fo  that  it  only  remained  to  open  the  ab¬ 
feefs  and  extra#  them  ;  but  otherwife  the  operation  is  never 
to  be  thought  of. 
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Sect.  III.  Of  S tones  in  the  Urethra. 

Those  who  are  troubled  with  calculous  complaints  fre¬ 
quently  pafs  fmall  Hones  along  with  their  urine ;  and  when 
thefe  are  angular  or  of  confiderable  fize,  they  fometimes 
Hick,  and  give  much  uneaiinefs.  The  fymptoms  are  at 
firH  pain,  then  inflammation  and  fwelling,  attended  with  a 
partial,  or  total  fuppiefiion  of  urine,  which,  if  long  neglected, 
is  apt  to  terminate  in  a  rupture  of  the  urethra,  when  the 
urine  will  be  difeharged  into  the  neighbouring  parts.  The 
greatefl  attention  is  therefore  neetflary  to  get  the  Hone  ex- 
traded  as  foon  as  poflible. 

When  a  Hone  is  in  the  urethra,  UDlefs  it  be  of  a  large 
fize,  or  has  been  long  impadte J,  and  the  inflammation  great, 
attempts  ought  to  be  made  with  the  fingers  to  pufii  it  out ; 
but  previous  to  this,  the  penis  (hon'd  be  relaxed  as  much  as 
poflible,  fo  as  to  remove  a  certain  degree  of  fpafm  which  the 
prefence  of  Hone  here  probably  creates.  Blood  ought  to 
be  drawn  by  general  or  local  means,  according  as  the  pa¬ 
tient  may  be  of  a  plethoric  or  emaciated  habit.  He  (hould 
be  immerfed  in  a  warm  bath,  and  get  a  full  dofe  of  lauda¬ 
num,  and  warm  oil  ought  alfo  to  be  thrown  into  the  urethra. 
After  thefe  remedies  have  relaxed  the  parts  as  much  as  may 
the  extraction  i»  to  be  attempted. 


Chap,  XXV ill. 
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For  this  purpofe  certain  inflrureents  have  been  contrived,  Stone 
particularly  a  tube  containing  a  pair  of  ciaflic  forceps  (fig.  th^ 
89.),  to  be  introduced  into  the  urethra  fo  as  to  lay  hold  of 
the  Hone.  In  fome  cafes  they  certainly  might  anfwer  the 
purpofe,  but  they  have  not  been  found  very  ufeful ;  and  as 
they  may  increafe  the  irritation  already  prefent  in  the  ure¬ 
thra,  they  are  feldom,  if  ever,  employed.  InHcad  of  them* 
the  furgeon  ufes  gentle  prefiure  on  the  penis  to  puih  the 
Hone  outwards  ;  and  as  calculi  larger  than  a  field  bean 
have  lometimes  been  pafled  by  the  urethra,  an  operation 
ought  not  to  be  performed  till  gentler  means  have  been 
peril  fled  in  for  fome  time.  When  thefe  means  have  failed,  an 
incifion  ought  to  be  made  immediately  upon  the  Hone, 
which  is  then  to  be  removed  by  a  probe,  or  with  a  pair  of 
fmall  forceps.  When  a  Hone  is  lodged  near  the  neck 
of  the  bladder,  after  the  patient  has  been  placed  and 
fecured  in  the  fame  manner  as  for  the  lateral  operation, 
while  an  affiflant  fopports. the  .ferotum  and  penis,  the  ope¬ 
rator  introduces  a  finger  oiled  into  the  anus,  to  iupport  the 
Hone  in  its  place,  and  prevent  it  from  flipping  into  the  blad¬ 
der.  An  incifion  is  then  to  be  made,  and  the  Hone  turned 
out.  The  after  treatment  will  be  nearly  the  fame  as  that 
after  the  operation  of  lithotomy- 

When,  again,  a  Hone  has  advanced  further  in  the  ure¬ 
thra,  the  befl  method  is  to  draw  the  fkin  Hrongly  forwards 
or  backwards,  and  then  to  cut  upon  it  and  turn  it  out, 
when  the  (kin  will  Aide  back  fo  as  to  cover  the  wound,  and 
prevent  the  urine  from  palling  through  it  ;  and  by  this 
means  it  will  generally  heal  by  the  firH  intention.  .  If  part 
of  the  urine  pafs  through  the  wound,  and  infinuate  into  the 
cellular  fubflance,  an  attempt  is  to  be  made  with  the  hand 
to  prefs  it  back.  If  that  prove  infufScient,  a  cut  is  to  be 
made  through  the  (1  tin  oppofite  to  the  incifion  of  the  ure¬ 
thra  ;  but  this  will  feldom  be  found  neceflary.  If  a  Hone 
is  fixed  near  the  point  of  the  urethra,  it  may  be  removed 
with  a  pair  of  forceps  ;  or,  if  this  fail,  the  urethra  is  to  be 
dilated  with  a  fcalpel  ;  and  if  this  alfo  be  infufficient,  an  in¬ 
cifion  is  to  be  made  as  above  dire&ed.  When  the  cure  1*3 
nearly  completed,  a  tube  formed  of  filver  or  elaflic  gum, 
or  a  hollow  bougie,  may  be  ufed  to  keep  the  uretha  of  a  pro- 

per  fize.  —  .  .  .  fl 

The  word  part  of  the  urethra  for  a  Hone  to  flick  m  is 
that  immediately  behind  the  ferotum  ;  tor  then  the  urine  13 
apt  to  pafs  by  the  incifion  into  the  cellular  fob  fiance  of  the 
ferotum,  fo  as  to  occafion  large  twdlings  there.  i  o  pie- 
vent  this,  a  Hone  fo  fituated  ought,  if  poflible,  to  be  pu filed 
forwards  with  the  fingers;  or  if  this  be  impracticable,  it 
(hould  be  puflied  back  into  the  perineum  by  means  of  a 
flaff.  If  both  methods  fail,  a  cut  is  to  be  made  at  the 
under  part  of  the  ferotum,  which  is  to  be  well  fopported, 
and  at  one  fide  of  the  feptum,  and  continued  upwards  till 
the  Hone  is  felt,  when  an  incifion  is  to  be  made  into  the 
urethra,  and  the  Hone  extracted  as  before  directed. 


Of  Incontinence  and  Supprejfion  of 
Urine . 


Incontinence  of  urine  may  arife  from  various  caufes, Cal 
as,  from  a  lois  of  power  in  the  fphin#er  of  the  bladder,  inc<, 
while  the  natural  tone  of  that  organ  remains  unimpaired  ,nm 
or  from  irritation  about  the  neck  of  the  bladder,  prod  need rul< 
by  the  fridion  of  Hones  contained  in  it  ;  or  from  a  lacera¬ 
tion  of  parts  by  the  operation  of  lithotomy  ;  or  from  the 
prefiure  of  the  uterus  in  a  Hate  of  pregnancy. 

When  the  difeafe  is  owing  to  a  want  of  tone  in  the 
fphin&er,  the  cure  is  very  difficult,  hecaufe  the  conflitution 
in  general  is  frequently  affeded.  The  mod  ufeful  remedies 
are  tonics,  efpecially  peruvian  bark,  chalybeate  waters,  an 
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Lorn'-  the  cold  bath,  both  generally  and  locally  apphed.  Cold 
rkc«  and  fubftances  apphed  to  the  peumcum  are  perhaps  of  greafer 
g  jideflioa  |-trv|ce  t}iail  any  thing  olfe,  as  cloths  wet  with  vinegar  and 
cold  water,  or  with  a  ftrong  folution  of  faccharum  faturni 
ia  vinegar;  but  the  bell  method  of  applying  cold  is  to 
dafli  water  immediately  from  the  fountain  upon  the  anus 
end  nerinreum.  When  it  arlfes  from  the  irritation  of  Hones 
in  the  bladder,  opiates  and  mucilaginous  liquors  plentifully 
uVed  frequently  give  great  relief.  When  incontinence  of 
urine  is  owing  to  a  laceration  of  parts  in  performing  the  ope- 
ration  of  lithotomy,  the  difeafe  is  nearly  of  the  fame  nature 
as  tint  from  the  caufe  firil  mentioned,  and  therefore  the 
fame  remedies  are  of  fervice.  When  thefe  remedies  fail  in 
either  of  the  cafes,  comprefllon  of  the  urethra  prevents  any 
inconvenience  a  riling  from  the  conflict  dripping  of  the 
urine;  and  for  thispurpofe  an  inftrument  termed  jugum  penis 
(fig.  go,)  is  applied  to  the  penis;  or,  to  prefs  againft  the 
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/-XCi  urethra  of  the  female,  pefTaries  (fig.  pi.uand/*)  are  contrived, 
*  ’which  are  made  in  fuch  a  way  as  to  be  introduced  into  the 
and  there  to  ords  uuon  th-i 
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vagina,  and  there  to  prds  upon  thr  urethra.  They 
2re  fometimes  made  of  fpotige,  but  thofe  of  ivory  or  wood 
well  policed  are  more  generally  preferred.  A  finall  bot¬ 
tle  made  or  daflic  gum,  and  open  at  both  ends  for  the  p?.f- 
fare  of  the  menftrtial  difeharge,  anfwers  the  purpofe  equal* 
ly  well  Certain  cates  however  occur  where  prdTure  upon 
the  urethra  is  improper,  efpecially  where  there  is  a  eonflant 
dehre  to  pafs  water  ;  and  here  much  relief  is  obtained  from 
the  nte  of  receivers,  which  are  now  Tinted  to  both  fexes. 
Tig.  92.  reprdetito  one  for  the  male,  and  %.  93.  one  for  the 

female*.  .  r 

We  {hall  here  treat  only  of  that  fpeches  of  fuppreiTion  of 
mine  where  the  urine  is  collected  iri  the  bladder,  but  from 
fome  obftru  -inp  caule  is  prevented  from  being  duchar.ged* 
It  arifes  from  a  varety  of  caufts. 

When  it  ? rifts  from  a  want  of  tone  in  the  body  of  the 
bladder,  it  is  often  connected  with  palfy  of  the  lower  ex¬ 
tremities  ;  it  is  frequently  owing  alio  to  retaining  mine  too 
e  m  The  catheter,  in  this  caie,  is  commonly  an  effectual 

ly  ,.f  ttic  remedy,  and  ought  to  be  employed  as  loon  as  the  fuppreiTion 
Jder,  |s  evidently  formed,  arid  repeated  from  time  to  time,  till  the 
tone  ot  the  fy Hem  is  recovered  by  tlie  ufe  o*  proper  reme¬ 
dies.  The  method  of  inuoducing  the  catheter  is  the  lame 
with  that  already  directed  for  1  imding  for  the  Hone, 
big*.  94.  a  catheter  for  the  male,  t'g.  95.  one  for  the  fe¬ 
male. 
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i  When  the  afFedbion  arifes-  from  fpafm  about  the  neck  of 

t  the  bladder,  opiates,  warm  water  thrown  into  the  rebtirm, 

a  and  afterwards  the  warm  b<th,  are  the  bell  means  of  pro- 

c  ducing  relief.  When  it  proceeds  from  fciinhus  of  the  pro- 

,  j  Hate  gland,  or  from  other  tumors,  cr  from  obflrudtions  of 

J1  I  the  urethra  in  confeqnence  of  gonorrhoea,  the  treatment  to 

e  be  afterwards  deferibed  will  be  founU  bell  fuited  for  fuch 

complaints.  When  the  fuppreliion  ariles  from  the  prefiure 
of  the  uterus  in  the  latter  months  of  pregnancy,  chan  re  of 
I  I  pofture  is  fometimes  found  to  have  lome  efiedt  4  but  it  this 

fail,  immediate  relief  can  commonly  be  given  by  the  intro- 
dudfion  of  the  catheter,,  which  in  women  is  tor  the  raoib 
i(,  *47  lvart  rtadily  done.  ^ 

w  loin  in-  Suppreflion  of  urine  from  inflammation  affedfing  the  neck 
;nfr  'rotation  of  the  bladder  is  one  of  the  moll  alaiming  varieties  of  the 
dileafe,  as  it  produces  pain,  and  fuch  a  degree  of  {welling 
.  :<lc  bIuiUin  the  parts  as  to  render  the  introdudlion  of  the  catheter  m- 
{  admiflible.  It  may  arife  from  the  matter  in  gonorrhoea 

pafiing  backwards  along  the  courfe  of  the  urethra.  >\n 
improper  uie  of  injedtions  has  like  wife  frequently  produced 
g  :  this  fpecies  o  the  difeafe.  t  he  treatment  is  nearly  the 

fame  as  ior  inflammatory  complaints  in  other  parts  of  the 
body.  13 lood -letting  fhould  be  employed,  and  particularly 
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leeches  fhould  be  applied  to  the  perinxum.  Opiates  ougnt 
to  be  iriven  in  large  doles.  Injedtions  of  warm  water gUpprefljon 
fhould  be  frequently  thrown  up  the  redtum,  and  the  whole  0j  jj  r;1>e, 
body  fhould  be  immerfed  in  the  warm  bath.  ^  If  thefe 
means  be  properly  ufed,  they  will  very  feldom  tail  of  fuc- 
cefs  ;  but  when  they  do  not  prove  effectual,  when  the  biaa- 
der  becomes  painfully  diftended,  and  when  every  attempt 
to  introduce  the  catheter  has  failed,  nothing  is  to  be  de¬ 
pended  upon  but  a  punciure  made  into  the  body  of  the 
bladder,  in  order  to  difeharge  the  water  contained  in  it.  .  ^41 

Various  methods  have  been  propofed  for  efiefting  this  jyjethod  0 
operation.  Pun&uring  the  bladdei  above  the  pubes  haspunHurin 
been  recommended  by  many  refpedtable  authors.  .^*2^'e>ve  the 
following  is  the  method  of  doing  it  :  A  lancet-pointed  u^g3# 
trocar,  about  two  inches  long,  is  to  be  at  once  introduced 
through  the  integuments,  about  an  inch  and  half  above  the 
pubes,  into  the  body  of  the  bladder.  rIhe  ililette  is  to  be 
removed  as  foon  as  the  water  begins  to  flow  through  a- 
groove  formed  in  it,  and  the  urine  allowed  to  flow  through, 
the  canula,  which  is  fee  tired  to  the  body  by  means  of  a 
bandage.  A  cork  is  to  be  fitted  to  the  canuia,  that  the 
urine  may  pafs  off  at  intervals  only.  The  canula  is  to  be 
retained  till  the  caufe  which  produced  tne  obftrudlion  is  fo 
far  removed  that  the  pat'ent  can  difeharge  the  urine  in  the 
natural  way.  It  ought  to  be  removed  every  three  or  four 
days,  and  cleared  from  the  fordes  which  adheres  to  it* 
otherwife  it  foon  becomes  covered  with  a  calculous  ermt, 
which  renders  the  extraction  exceedingly  difficult.  On 
thefe  occafions  a  firm  probe,  of  fuflicient  length,  ought  to 
be  palled  through  it  into  the  bladder,  upon  which  it  may 
again  be  eafily  returned  as  foon  as  it  is  properly  cleaned. 

L  This  method  of  pun&uring  the  bladder  is  not  altogether 
free  'from  objections  :  tlie  bladder  being  fufper.ded  lor  a 
long  time  on  the  canula,  its  tone  is  fometimes  deftroyed  4 
and  if  it  h:iDp>en  to  flip  cri  the  canula,  the  operation  inuft 
be  repeated  ;  befides,  the  unne  may  be  chSufed  in  the  fur- 
rounding  cellular  fubitanee.  ^  #  343 

When  the  bladder  is  to  be  punctured  from  the  per  in*  tun.  Method _of 
the  trocar,  which  ought  to  be  longer  than  the  one  for  pane 
turing  above  the  pubes,  w  to  be  introduced  ^at  a  little  <li*perjnKtn,t 
fiance  from  the  rapha  perinsei,  and  then  palled  into  the  body 
of  the  bladder,  a  little  to  the  upper  and  outfide  of  the 
oroltate  gland,  carrying  the  point  of  the  inllrument  a  little 
upwards,  to  avoid  wounding  the  ends  of  the  ureter  or  fe- 
minal  veifeh.  Punduring  from  the  anus,  or  the  vagina  ia 
females,  are  attended  with  fo  many  inconveniences  that  they 
ought  never  to  be  attempted. 

Chap.  XXIX  Difeafe  s  of  the  Penis . 

Sect.  I.  Qf  Ohjlru&ons  of  the  Urethra* 

Obstructions  of  tlie  urethra  frequently  occur  after  re- Caiifefo? 
peated  or  fevere  attacks  of  the  venereal  difeafe.  They  obftruc- 
may  be  owing  to  caruncles  or  fitlhy  excrefcences  in  thetions  of  the 
urethra  ;  to  tumors  in  the  lining  membrane,  or  parts  conti- uret 
p  uous  to  the  urethra,  in  coniequence  or  >n  Barn  mat  ion  ;  to 
fpalmodic  atledtions  of  the  urethra  ;  or  to  ftriulures  properly 
fo  called. 

i‘ill  of  late  years  almoft  every  inflance  of  obflruftion  in. 
the  urethra  has  been,  attributed  to  caruncles,  but  their  oc¬ 
currence  is  much  lefts  frequent  than  was  foimerly  imagined. 

They  are  rarely  found  except  near  the  pomt  of  the  urethra. 

4  hey  are  confidered  to  be  nearly  of  the  lame  nature  with 
the  warts  which  grow  upon  the  prepuce  or  root  of  the 
glans  in  venereal  cafes.  Tumors  obitr  u&ing  the  paffage 
'in  the  urine  may  be  occafioned  either  immediately  by  m- 
.fkmmatier*,  or  in  confcquencc  of  old  fores  withiu  the  ure~ 
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},nU'vcf  catife,  may  Ic  tested  in  the  *nd  fuffickmly  flexible  to  be  «%  introduced.  ^  They  are  ?\w| 


the  urethra,  and  may  prefs 


Spafinodic 
done  in  the 


ohflmr.  thra ;  cr  tumors,  fr< 

V*?r  *  °u  corpora  cavernofa  runt  humus  to  —  .  .  . .  * 

.Lrcrhia'  ,  upon  it  in  i'uch  a  marker  as  to  eaufe  an  adhefion  of  its  Tides, 
and  thereby  produce  iloppage  of  the  urine, 
ftviftures  of  the  urethra  fometimes  ariie  from 
bladder.  Sometimes  in  gonorrhoea  there  is  fuch  a  degree  of 
contraction  that  neither  daff  nor  bougie  can  enter.  This 
variety  of  obdru&ion  is  known  by  its  coming  on  fuddcnly, 
and  going  off  fometimes  almoff  completely  in  the  fpace  of  a 
few  hours.  Of  the  permanent  ftri&ure,  gr  ffridture  pro- 
perly  fo  called,  Mr  Hunter  obferves,  that  in  moff  of  the 
cafes  of  this  kind  which  he  has  ieen  the  difeafe  extends  no 
farther  in  breadth  than  it  the  part  had  been  furrounded  with 
a  piece  of  packthread.  ITe  has  however  fcen  the  urethra 
irregularly  contracted  for  above  an  inch  in  length,  owing 
to  its  coats  or  internal  membrane  being  irregularly  thicken¬ 
ed  and  forming  a  winding  canal.  He  farther  obferves,  that 
a  driCture  does  not  ariie,  in  all  cafes,  from  an  equal  con¬ 
traction  of  the  urethra  all  round  ;  but  in  fume,  from*  con¬ 
traction  of  one  fide,  which  throws  the  paffage  to  the  oppo¬ 
site  fide,  and  often  makes  it  difficult  to  pafs  the  bougie. 
•In  fome  few  cafes,  he  fays,  there  are  more  flri&ures  than 
one  ;  he  has  feen  halt  a  dozen  in  one  urethra,  and  finds 
that  the  bulbous  part  is  much  more  fubjeCt  to  driCtures 
than  the  whole  of  the  urethra  be  Tides  ;  that  they  are  fome¬ 
times  on  this  fide  of  the  bulb,  but- very  feldom  beyond  it  ; 
and  that  they  are  often  flow  in  forming*  it  being  frequently 
years  from  the  time  they  are  perceived  before  they  become 
very  tronblefome.  Contrary  to  the  opinion  of  others,  Mr 
Hunter  doubts  very  much  if  the  ftriCtnre  commonly,  or  even 
,  ever,  arifes  from  the  effeCts  of  the  venereal  difeafe,  or  the 

•method  of  cure  $  for  driCtures  are  common  to  other  paffa^es, 
mid  fometimes  happen  in  the  urethra  where  no  venereal  eom- 
345  plaint  had  ever  been. 

Methods  of  When  obftruCtions  are  occafioned  by  caruncles  in  the 
.care.  .urethra,  bougies  (fig.  96.)  fhould  be  introduced  rubbed  over 
with  bland  oil  until  a  refiflance  is  met  with.  When  a  bougie 
cannot  be  introduced  far  enough,  one  with  a  fmaller  point  is 
to  be'ufed,  but  not  till  the  day  following,  left  the  part  be  too 
much  irritated.  They  ought  not  to  be  allowed  to  remain 
long  at  firft,  particularly  when  they  oecafion  a  confider- 
able*  degree  of  pain. 

When  fupprtfiion  of  urine  arifes  from  fwellings  in  or 
about  the  urethra,  in  confequence  of  inflammation,  an  at¬ 
tempt  fhould  be  made  to  difeufs  thefe  immediately,  or  bring 
them  into  a  flate  of  fuppuration,  and  difeharge  the  pus  as 
foon  as  it  is  formed.  But  when  the  nature  of  the  tumor 
is  fuch  as  not  to  terminate  in  either  of  thefe  ways,  extirpa¬ 
tion  of  the  difeafed  parts,  when  this  is  found  practicable,  is 
the  only  probable  means  of  relief.  Bougies  fhould  at  the 
fame  time  be  ufed  to  afiift  in  the  cure. 

When  fpafmodic  affections  are  prefent  in  the  urethra,  the 
remedies  to  be  employed  are,  warm  emollients,  as  rubbing 
the  part  with  warm  oil ;  anodynes,  as  opium  given  by  the 
mouth,  but  more  efpecially  by  the  anus ;  blood-letting  in 
.  plethoric  habits,  arid  this  to  be  generally  and  locally  ap¬ 
plied ;  bliflers  put  to  the  penis  or  perinseum  ;  electricity, 
after  plethora  has  been  removed.  Some  cafes  may  be  treat¬ 
ed  with  bougies ;  but  where  the  difeafe  is  purely  fpafmodi- 
cal,  they  are  generally  found  to  be  hurtful ;  though  in  other 
cafes,  when  the  violence  of  the  difeafe  is  fo  far  removed,  if 
they  can  be  introduced,  they  are  ©ffervice,  by  relieving  any 
obftruCtions  which  may  remain  after  the  remedies  above-men¬ 
tioned  have  been  exhibited.  Coftivenefs  ought  likewife  to  be 
guarded  againft.  The  permanent  ftriCture  is  to  be  cured 
by  bougies. 

Bougies  aCt.  folcly  by  preffure,  and  by  fupporting  the 
g>art  $  hence  they  fhould  be  fo  large  as  to  fill  the  paffage, 


formed  of  various  materials,  as  a  coropofition  of  diachylon  :l!(i  P 
plaffer,  oil,  and  wax  melted  and  put  upon  linen,  which  is  £^Tjr 
afterwards  properly  rolled  up  ;  or  they  are  formed  ofleather  ^ 
catgut,  &c.  properly  prepared  :  but  the  beil  of  any  are 
thofe  which  are  formed  of  elaffic  gum.  Bougies,  when 
properly  made,  can  fometimes  be' kept  in  for  fix  or  eight 
hours  together;  but  the  length  of  time  proper  for  their  re¬ 
tention  muff  depend  much  upon  the  feelings  of  the  pa¬ 
tient.  At  all  times  when  they  give  much  pain  thCy  ought 
to  be  removed,  and  not  introduced  again  till  the  part  is  in 
a  date  fit  for  receiving  them.  They  fhould  be  gradually 
increafed  in  their  fize,  till  the  paffage  returns  to  its  natural 
dimenfions.  They  ought  to  be  continued  for  fome  time 
after,  till  it  appear  that  there  is  no  danger  of  a  return  of  the 
complaint. 

Sect.  II.  Of  Phymojts  and  Paraphymofis . 

In  phymofrs  the  prepuce  is  thickened,  and  contracted 0ai|? 
before  the  glans,  fo  that  it  cannot  be  readily  drawn  behind  phym 
it.  In  fome  .people  there  is  a  conftitutional  phymolis  from 
the  natural  draitnefs  of  the  prepuce.  Sometimes  it  ariics 
from  the  matter  fecreted  by  the  odoriferous  glands  at  the 
root  of  the  glands  being  confined  and  becoming  acrid; 
fometimes  from  an  anafarcous  fwelling  of  the  ferotum  and 
penis ;  but  moff  frequently  from  venereal  virus. 

The  cure  mud  depend  upon  the  nature  of  the  eaufe  pro¬ 
ducing  the  difeafe.  If  the  fymptoms  be  inflammatory  and 
of  no  long  continuance,  fomenting  the  parts  frequently  with 
warm  emollient  decoCtions,  or  bathing  them  in  •warm 
milk,  and  then  applying  emollient  poultices,  or  keeping  the , 
difeafed  parts  condantly  m®id  with  a  cold  adringent  dilu¬ 
tion,  and  turning  the  penis  upwards  and  fupporting  it  a- 
gaind  the  belly,  commonly  give  relief.  If  the  inflamma¬ 
tion  has  arifen  from  a  venereal  eaufe,  part  of  the  fluid  ought 
frequently  to  be  injeCted,  by  means  of  a  fyringe,  between 
the  prepuce  and  glans,  fo  as  to  waffi  off  any  matter  which 
may  there  be  concealed  ;  but  if  the  inflammation  dill  con¬ 
tinues  to  increafe,  blood-letting  is  neceffary,  both  general 
and  local.  The  veins  of  the  penis  are  fometimes  advifed  to 
be  opened  with  a  lancet ;  but  this  is  unfafe  on  account  of 
the  nerves.  Leeches  may  be  applied ;  but  care  mud  be  ta¬ 
ken,  in  venereal  cafes,  led  the  bites  of  thefe  animals,  by  ab- 
forbing  venereal  matter,  turn  into  chancres.  Along  with 
the  remedies  already  advifed,  gentle  lexatives,  low  diet,  and 
abdinence,  ought  to  be  preferibed.  But  if,  after  a  due  per- 
feverance  in  thefe  means,  it  is  found  that  they  have  had  lit* 
tie  effect.  in  removing  the  diforder,  or  perhaps  that  the 
fymptoms  are  condantly  increafmg,  and  that  chancres  are 
confined  under  the  prepuce  ;  in  that  cafe  it  is  neceffary  to 
flit  open  the  prepuce,  which  is  bed  done  by  a  fharp-pointed 
bidoury,  concealed  in  a  grooved  directory,  fig.  98.  This 
is  to  be  introduced  between  the  prepuce  and  glands,  till 
the  director  is  found  by  the  finger  to  have  reached  the  up¬ 
per  or  back  part  of  the  prepuce.  The  operator  is  now  to 
keep  the  director  firm  with  one  hand,  while  with  the  other 
he  pulhes  forward  the  knife,  till  its  point  paffes  through  the 
prepuce  ;  then  drawing  the  indrument  towards  him,  he  cuts 
the  prepuce  through  its  whole  length. 

The  operation  being  performed,  the  parts  are  to  be  waffl¬ 
ed  and  cleaned  with  warm  water,  and  the  fore  dreffed  with 
a  little  foft  lint,  and  a  comprefs  of  linen  laid  over  it.  The 
whole  may  be  retained  by  a  fmall  bag  properly  adapted, 
and  fecured  by  two  draps  to  a  bandage  put  round  the 
body.  This  bag  may  be  left  open  at  the  under  end,  to 
allow  the  patient  to  make  water,  without  removing  the 
dreffings  ;  but  if  this  be  found  impracticable,  the  drefiings 
may  be  removed  with  little  inconvenience.  If  the  glans  be 

much 
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IphyiDfis  rr.uch  infiameVi  and  cxconated,  Care  fliould  be  taken  to 
rd  ijra-  {nfert  fint  fpread  with  emollient  ointment  between  the 
glans  and  prepuce,  otherwife  troublefome  adhefions  are  apt 
to  enfue;  It  is  evident,  that  when  this  difeafe  is  of  the 
venereal  kind,  the  fore  will  not  readily  heal  till  the  poifon 
be  eradicated  from  the  conftitutiort. 

In  fome  cafes  of  phymofis  the  preputium  is  fo  remarkably 
long,  and  the  contraction  fo  much  confined  to  the  point, 
that  a  circular  incifion  is  preferable  to  a  longitudinal  one  ; 
and  it  is  eafily  effected,  by  feparating  fuch  a  portion  as 
may  be  found  neceffary  of  the  whole  circumference  of  the 
prepuce.  The  dreflings  in  this  cafe  are  the  fame  as  when 
the  prepuce  is  flit  open. 

Ip,*.  Paraphymofis  is  the  reverfc  of  phymofis,  being  form- 
aymh.  ed  by  a  retra&ion  qf  the  prepuce,  producing  ftri&ure  be. 
hind  the  glans  of  the  penis.  Like  the  former  difeafe,  it 
arifes  mod  frequently  from  a  venereal  infection,  but  may 
be  produced  from  whatever  preternaturally  enlarges  the 
glans  or  conffri&s  the  prepuce. 

In  the  incipient  date,  the  patient  may  generally  be  re* 
lieved  by  the  furgeon  puffing  the  glans  gently  back  with 
his  thumbs,  while  with  his  fingers  he  brings  the  prepuce 
gradually  forward.  But  a  more  effe&ual  method  than  this 
is  to  inclofe  the  glans  with  one  of  the  hands,  and  prefs 
gently  on  all  Tides,  by  which  the  fluids  forming  the  enlarge¬ 
ment  will  be  pufhed  into  the  body  of  the  penis  behind  the 
ftri&ure.  If  this  method  be  perfevered  in  for  a  confider- 
able  time,  it  will  generally  be  found  to  anfwer  the  purpofe  : 
but  fliould  it  prove  ineffectual,  we  may  try  the  effects  of 
cold  applications  ;  and  the  beft  feem  to  be  thofe  of  the 
fatnrnine  kind.  When  the  penis  is  evidently  much  fwelled 
and  inflamed,  the  patient  fhould  be  kept  cool,  gentle  laxa¬ 
tives  and  low  diet  fhould  be  preferibed,  and  a  number  of 
leeches  applied  to  the  penis.  Should  the  difeafe  ftill  con. 
timie  to  increafe,  and  an  cedematous  fwelling  appear  about 
the  under  part  of  the  prepuce,  an  operation  is  neceffary  to 
prevent  a  mortification  from  taking  place  in  the  glans.  An 
incilion  is  to  be  made  on  each  fide  of  the  penis  immediate¬ 
ly  behind  the  glans,  fo  large  as  completely  to  divide  the 
flridure.^  The  wound  ought  to  be  allowed  to  blood  freely; 
after  which  a  pledget  fpread  with  fimple  ointment  is  to  be 
applied,  and  an  emollient  poultice  laid  over  the  whole. 
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A  circular  incifion  is  fall  to  be  made  through  the  found 
fkin  a  little  beyond  the  difeafed  parts ;  the  fkin  is  then  to 
be  drawn  back  by  an  afllftant,  and  the  body  of  the  penis  v 
divided  by  one  flroke  of  the  knife  (fig.  99.)  immediately 
at  the  edge  of  the  retra&ed  fkin.  The  principal  arteries, 
which  are  two  or  three  on  each  fide,  are  next  to  be  fecured 
by  ligatures  ;  and  if  an  oozing  of  blood  Hill  continue,  the 
furface  of  the  fore  ought  to  be  duffed  with  fome  ftyptic 
powder.  To  allow  the  patient  to  make  water,  a  filver  ca- 
nula  (fig.  99.  a)  is  to  be  introduced  into  the  urethra,  and 
retained  there  by  two  fmall  ligatures  fixed  to  the  fide  of  the 
canula,  their  other  extremities  being  faffened  to  a  bandage 
put  round  the  body.  The  wound  is  to  be  dreffed  with  foft 
lint,  kept  in  its  place  by  a  piece  of  linen  previoufly  perfo¬ 
rated  for  the  introduction  of  the  canula.  The  dreffings 
are  to  be  kept  on  by  a  narrow  roller  palled  a  few  times 
round  the  penis,  which,  by  gently  comprefllng  the  penis 
upon  the  inftrument,  will  effectually  prevent  any  farther  dis¬ 
charge  of  blood.  The  after  treatment  of  the  fore  fliould 
be  fimilar  to  wounds  in  other  parts  of  the  body.  But  it 
will  not  be  neceffary  to  make  any  farther  compreflion  of  the 
penis  upon  the  canula,  as  the  difeharge  of  blood  will,  pre¬ 
vious  to  this  time,  be  entirely  {topped.  The  tube  is  to  be 
allowed  to  remain  in  the  urethra  during  the  whole  time  of 
the  cure. 

Before  any  operation  of  this  kind  is  attempted,  the 
furgeon  ought  to  examine  attentively,  whether  the  difeafe 
be  in  the  penis  itfelf,  or  only  in  the  fkin,  as  the  prepuce 
alone  is  frequently  fo  much  enlarged  and  otherwife  difeafed 
as  to  give  caufe  for  fufpicion  that  the  glans  and  body  of  the 
penis  are  likewife  affeCIed.  This  precaution  is  the  more 
neceffary,  as  fever al  inftances  have  occurred  where  the  glans 
and  body  of  the  penis  have  been  removed,  and,  after  the  opera¬ 
tion,  have  been  found  perfectly  found.  Previous  to  ampu¬ 
tation,  therefore,  where  there  is  any  caufe  for  fufpicion,  the 
prepuce  fhould  be  flit  open,  and  the  glans  examined,  fo  as 
to  avoid  amputating  more  than  what  is  abfolutely  difeafed. 

It  fometimes  happens  that  the  fraenum  of  the  penis  is  fo  ^  *h°r£' 
ffiort  as  to  give  confiderable  unealinefs  in  time  of  an  ereCtion. 

When  this  is  the  cafe,  it  may  be  fafely  divided  by  a  pair 
of  feiffars,  or  by  a  (harp-pointed  biffoury,  and  the  wound 
dreffed  with  a  little  charpie. 
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Sect.  III.  Of  an  Incomplete  Urethra. 

Ik  children,  efpecially  males,  the  urethra  is  fometimes 
incomplete,  ending  before  it  reaches  the  ufual  place  of  ter¬ 
mination.  Sometimes  it  does  fo  without  any  external  open¬ 
ing,  at  other  times  it  opens  at  a.  diftance  from  the  com* 
j  f100  termination.  In  the  firff  cafe,  a  fmall  trocar  is  to  be 
introduced  in  the  direction  the  urethra  ought  to  take,  till 
the  urine  be  difeharged  ;  after  which,  the  paffage  is  to  be 
kept  open  by  the  uie  of  bougies,  till  the  fide3  be  rendered 
callous  and  an  opening  preferved.  In  the  other  cafe,  as  the 
3  opening  which  is  already  found  affords  a  temporary  paffage 
r  ?r  urine,  it  will  be  better  to  delay  doing  any  opera- 
e  fl0n  ^  ^Ie  patient  be  farther  advanced  in  life,  when  it 
s  18 10  be  pei formed  as  in  the  former  cafe. 

.  ^ter  °Peratl0n>  a  piece  of  flexible  catheter  may  be 
introduced,  as  well  for  tl*e  purpofe  of  rendering  the  paffage 

made^  Cd^°US’  as  *°r  carryiI1S  0&  tlie  water  till  a  cure  is 
e  ' 

Sect.  IV.  Of  Amputating  the  Penis. 

0  ,7- °?cnUaon  is  found  neceffary  ir/  certain  difeafe^  which 

e  7  n°  j  ot^cr  remedies  ;  as  in  cafes  of  mortifica- 

5  inT  ff0*  C3ncCr'  following  is  the  method  of  perform- 
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Sect.  V.  Of  Fiflula  in  Perinteo. 

T he  term  implies  a  finuous  ulcer  in  the  perineum,  com¬ 
monly  communicating  with  the  urethra,  but  fometimes  open¬ 
ing  into  the  bladder.  The  fame  term  is  alfo  applied  to  fimilar 
fores  opening  into  the  ferotum,  or  into  any  part  of  the  penis.  351 

The  difeafe  may  arife  from  wounds  in  the  bladder,  and  Caufee  of 
of  the  urethra,  from  external  violence  ;  from  a  laceration  0f 
parts  when  performing  the  operation  of  lithotomy;  frompenri~°* 
incifion  into  the  urethra  for  the  extraction  of  calculi  im¬ 
pacted  there  ;  from  lirmfes  producing  matter  capable  of  cor¬ 
roding  the  membranous  part  of  the  urethra  ;  from  fupputa- 
tion  in  the  perineum  in  cpnfequer.ce. of  inflammation  ;  frQm 
the  urine  puffing  through  an  opening  in  the  urethra  into  the 
perinaeum  or  other  neighbouring  parts,  and  rendering  the 
edges  of  the  fore  callous  ;  and  molt  frequently  the  difeafe  is 
occafioned  by  venereal  complaints. 

In  the  treatment  of  this  difeafe,  when  it  is  the  confe- Treatment, 
quence  of  a  general  affe&ion  of  the  fyffem,  a  removal  of  the 
primary  .diforder  is  neceffary  before  a  cuie  can  be  attempted. 

When  the  complaint  is  of  a  local  nature,  a  fimple  incifion 
into  the  finus  is  all  that  is  neceffary ;  and  for  this  purpofe 
.a  flaff  is  to  be  introduced  into  the  urethra,  fo  as  to  pafs  the 
opening  at  which  the  urine  is  difeharged.  A  probe,  or  a 
fmall  director,  is  now  to  be  puffed  at  the  external  opening  of 
Y  the 
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Chap.  X’JJ, 


■-  tl.  fox  <iH  I*  tl.e  a.iT,  and  ~*m^**2£ 


,0  b.  hiJ  opeo  through  la  whol.  Kngth  till  it  «n»«a 


llgL..  - 

•t1l„r  :n  ti~e  urethra, 'or,  if  neceflary,  in .  the  bladder  ltfel.. 


duced  by  any  other  caufe.  If  caudle  is  to  be  ufed,  care  F.ftJ 
ou./ht  to  be  taken  that  it  do  not  injure  the  reftura 


Sect.  III.  Of  Fifiula  in  Ano. 
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pledgets  of 'emollient  ointment,  fo  as  to  allow  it  to  fill  up 
hr.mnletelv  from  its  bottom.  1 1 


S^^fto^rom^ntrSp^rc^ 

being  allied  over  it,  the  dreffings  are  to  be  fupported  by 

3  I^fymptoms  of  inflammation  be  violent,  an  emollient 
poultice  if  to  be  applied  in  the  courfe  of  twenty-four  hours 
after  the  operation -  and  as  (bon  as  free  figuration  is  form- 
ed,  light  eafy  dreffings  are  to  be  ulcd  till  the  fore  is  com- 
pletely  healed. 


Chap.  XXX.  Difeafes  about  the  Anus. 
Sect.  I.  Of  Hemorrhoids  or  Piles. 


The  treatment  of  piles  has  been  already  confidered  under 
the” article  Medicine  but  it  fometimes  happens  that  al¬ 
though  the  means  mentioned  there  have  been  employe-, 
difeafe  becomes  fo  violent  as  to  require  the  affiftance  of  the 
fura-con.  Where  the  difeharge  ot  .blood  is  fo  great  as  to 
endanger  the  life  of  the  patient,  we  ought  t0  attempt  to 
lloo  it  either  by  compreffion,  or  by  fecunng  the  bleeding 
veffels  by  a  ligature ;  and  here  the  tenaculum  is  preferable 
to  the  needle,  becaufe,  when  the  latter  is  ufed,  a  portion  ot 
the  reclum  is  apt  to  be  included  in  the  ligature.  When 
piles  arrive  at  fuch  a  fize  as  to  obftruft  the  paflage  ot  the 
feces,  or  to  produce  great  irritation,  the  removal  of  them 
by  the  knife  or  by  ligature  becomes  neceflary.  ihebrit 
of  thefe  may  be  ufed  when  their  fize  is  of  fuch  a  nature  as 
not  to  threaten  a  dangerous  hemorrhagy  ;  but  when  this  is 
the  cafe,  they  ought  to  be  removed  by  ligature,  the  manner 
of  applying  which  has  been  confidered  under  the  treatment 
of  Polypi .  The  drtffmgs  are  to  be  of  a  Ample  nature. 


Se  ct.  II.  Of  Condylomatous  Excrefcences ,  &c.  of  the  Anus 


Excrescences  are  fometimes  produced  about  the  anus, 
■which  from  their  figure  get  the  name  of  fici ,  arijhe,  Sic  ; 
but  they  are  all  of  the  fame  nature,  and  to  be  cured  by  the 
fame  means.  They  fometimes  grow  within  the  gut  ltfelf, 
but  more  frequently  are  fituated  at  the  verge  of  the  anus. 
They  vary  confiderably  in  their  colour,  figure,  and  confift- 
cncc.  Sometimes  they  are  only  one  or  two  in  number, 
but  commonly  all  the  fkin  about  the  anus  becomes  covered 
with  them.  They  vary  in  fize  from  that  of  ordinary  warts 
t©  that  of  fplit  garden  beans.  They  feem  originally  to  be 
productions  of  the  fkin,  though  at  lad  they  fometimes  pro¬ 
ceed  as  deep  as  the  mufcles.  They  frequently  remain  long 
without  producing  much  uneafinefs.  When  this  is  the 
cafe,  they  ought  not  to  be  touched  ;  but  fometimes  they 
become  fo  troublefome  as  to  render  their  removal  neceflary. 

The  fofter  kinds  can  frequently  be  removed  by  rubbing 
them  often  with  gentle  efcharotics,  as  crude  fal  ammoniac, 
or  pulvis  labinae  ;  but  the  harder  kinds  are  to  be  removed 
chiefly  by  lunar  cauRic,  or  by  the  knife  ;  the  latter  of 
which  is  greatly  preferable,  and  may  be  done  with  the  ut- 
mofl  fafety. 

The  fores  are  afterwards  to  be  treated  like  wounds  pro- 


The  fifluia  in  anois  a  finuous  ulcer  in  the  neighbourhood 
of  the  re&um.  When  it  opens  externally,  and  has  likewife 
a  communication  with  the  gut,  it  is  termed  a  complete 
fifluia  ;  but  if  it  h?.s  no  communication  with  the  re&ivm,  it 
is  called  Incomplete.  When  the  ulcer  communicates  with  the 
gut,  but  has  no  external  opening,  it  is  named  an  internal 
or  occult  fijlula.  It  is  likewite  dilhinguifhed  into  fimple  and 
compound.  The  find  is  where  one  or  more  finufes  commu¬ 
nicate  with  the  internal  ulcer,  but  where  the  parts  m  the 
neighbourhood  are  found.  The  compound  fillub .  »  where 
the  parts  through  which  the  finus  runs  are  hard  and  fwelled, 
or  where  the  nicer  communicates  with  the  bladder,  vagina, 
os  facrum,  and  other  contiguous  parts. 

The  caufes  producing  the  difeafe  may  be,  whatever  tends 
to  form  matter  about  the  anus,  piles,  condylomatous  turnon, fiftji 
hardened  feces,  or  any  caufe  which  produces  irritation  and  1 
inflammation,  fo  as  to  end  in  fuppuration.  As  foon  as  a 
[welling  about  the  anus  appears  to  terminate  in  fuppura¬ 
tion,  every  thing  ought  to  be  done  which  can  accelerate  the 
formation  of  matter.  A  proper  degree  of  heat,  warmT^ 
poultices,  fomentations,  and  the  Reams  of  warm  water,  arejj' 
the  means  beft  fuited  for  this  purpofe  ;  and  as  foon  as  mat- 
ter  is  formed,  it  ought  to  be  difeharged  by  a  free  incilionr, 
in  the  loweft  part  of  the  tumor.  Much  depends  upon  theft 
proper  treatment  here  ;  for  if  the  opening  be  made  too 
{mall,  or  if  long  delayed,  the  matter  gets  into  the  bole 
cellular  fubRance,  and  inRead  of  producing  one,  produces 
many  finufes,  and  thefe  fometimes  running  to  a  great  depth. 
The  parts  ought  then  to  be  covered  with  foft  lint  fpread 
with  mild  ointment,  and  an  emollient  poultice  kept  con- 
Rantly  over  the  whole.  By  this  any  remaining  hardnete 
will  be  removed,  the  cavity  will  fill  up  like  impoRhumous 
tumors  in  other  parts,  and  a  complete  cure  will  in  general 
foon  be  made. 

It  more  frequently  happens,  however,  that  the  practition¬ 
er  is  not  called  in  till  the  abfeefs  has  burR  of  itfelf,  and  till 
matter  has  infinuated  into  the  furrounding  cellular  fubRance; 
and  formed  one  or  more  real  fiRulae. 

The  firR  thing  to  be  done  now  is  to  difeover  the  real 
courfe  of  the  different  finufes,  and  the  probe  13  the  belt  in 
Rrnment  for  this  purpole.  If  there  be  openings  in  the  ex 
ternal  furface,  there  is ‘commonly  little  difficulty  in  this. 

If  they  run  along  the  perimenm  or  the  mufcles,  the  probi 
will  generally  dete&  them.  If  they  follow  the  dire&iot 
of  the  gut,  the  belt  method  is  to  introduce  the  fore  finge 
oiled  into  the  reAum,  while  the  probe  is  entered  at  the  ex 
ternal  orifice.  If  there  be  a  communication  between  the  gu 
and  the  linus,  the  probe  may  be  made  to  pafs  till  its  poin 
is  felt  by  the  finger  in  the  re&utn.  We  difeover  with  cer 
tainty  if  a  finus  communicate  with  the  gut,  when  an  0 
feces  are  difeharged,  or  when  any  mild  fluid  inje&ed  return 
by  the  anus 


y  uic  etriua.  #  .  i  ^ 

After  the  courfe  of  the  finus  has  been  difcovered,  the  rot  ^ 


thod  of  cure  is  next  to  be  confidered.  Aftriagent  o. 
efcharotic  injeftions,  preffure,  and  fetons,  are  infupportablj 
on  account  of  the  violent  pain  which  they  produce.  1  heonl 
method  therefore  of  bringing  on  a  proper  degree  oi  i« 
flammation  is  a  free  incifion  along  the  whole  courfe  ot  tt 
finus.  The  courfe  of  the  different  finufes  having  been  pr 
vioufly  difcovered,  a  laxative  ought  to  be  given  on  the  d£ 
preceding  this  operation,  and  a  clyfter  an  hour  or  two  b 
fore  performing  it.  The  patient  is  to  be  placed 
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5ft,  in  bnck  towards  a  window,  while  his  body  leans  upon  abed, 
Ta*  table,  or  chair.  The  finger  of  the  furgeon  is  to  be  rubbed 
over  with  oil,  and  introduced  into  the  refturn.  The  end 

of  a  crooked  probe-pointed  biftoury  (fig.  icq.)  is  then  to 

be  paffed  into  the  fiftula,  and  pufiied  againlt  the  finger  in 
the  reftum,  if  the  filtula  be  complete.  But  in  cafes  of  in¬ 
complete  fiftuhe,  the  point  of  the  inftrument  mull  be  made 
1  to  perforate  the  gut  before  it  can  reach  the  finger.  Some 
make  the  perforation  with  a  (harp-pointed  biftoury,  which 
can  be  made  to  flip  along  the  fide  of  a  probe-pointed  one, 
as  at  fig.  i  oi.  After  the  biftoury  has  reached  the  cavity 
of  the  redum,  the  point  of  it  is  then  to  be  brought  out  at 
the  anus,  and  a  cut  made  downwards  to  lay  the  finua  com¬ 
pletely  open.  In  this  operation  the  fphin&er  ani  mufcle  is 
csmmonly  cut,  if  the  finus  be  high ;  but  no  inconvenience  is 
found  to  arife  from  this  circumftance.  It  fometimes, 
though  rarely,  happens,  that  the  finus  goes  beyond  the 
reach  of  the  finger,  and  even  as  high  as  the  upper  end  of 
the  fecrum.  The  only  thing  which  can  be  done  in  this 
cafe  is  to  cut  as  high  as  the  finger  can  go,  fo  as  to  give  a 
free  and  eafy  vent  to  the  matter. 

Some  praditioners,  with  a  view  to  prevent  troublefome 
hemorrhagies,  and  others  to  free  the  patient  from  the  dread 
of  the  knife,  have  propofed  to  open  the  finufes  by  means  of 
ligature  (fig.  iC2.).  By  introducing  one  end  ot  a  piece  of 
filver  or  leaden  wire  into  the  firms,  then  bringing,  it  out  at 
the  anus,  and  twilling  the  ends  together,:  the  contained  parts 
may  be  fo  comprefftd  as  to  produce  a  complete  divifion  of 
them.  But  this  is  both  more  painful  and  tedious  than  the 
k  fcalpel,  and  appears  to  be  by  no  means  neceffary. 

At  of  When  the  prefence  of  an  occult  fiftula  is  fufpeded,.its 
[b'eritig  exigence  ought  firft  to  be  fully  ascertained,  by  examining 
Cc  of  an  wket^ier  the  matter  which  is  paffed  by  ftool  proceeds  from 
rffiftu-an  ulcer  in  the  bowels  or  from  an  abfeefs  at  the  fide  of  the 
anus.  It  is  difeovered  by  matter  from  the  bowels  being 
mixed  with  the  faeces,  and  no  pain  about  the  anus.  In  oc¬ 
cult  fiflula,  a  hardnefs,  fwelling,  and  difcoloration,  are  ob- 
ferved  upon  fame  fpot  near  the  anus,  and  there  is  a  fenfa1- 
tion  of  confiderable  pain  upon  preffure  being  made  upon  it'. 
T  he  operation  in  this  is  the  fame  with  that  in  the.  other 
two  varieties  of  the  diforder  ;  only  that  an  opening  is  pre- 
vioufly  to  be  made,  by  a  lancet  or  fcalpel,  in.  that  lpot 
where  the  matter  appears  to  be  lodged.  By  this  the  lore 
will  be  reduced  to  a  complete  fiflula,  and  the  red  ot  the 
operation  will  be  eafily  performed. 

In  this  manner  the  different  finufes  are  to  be  operated 
upon,  when  in  a  fimple  ftate  ;  but  in  thofe  of  a  compound 
nature,  where  the  parts  in  the  vicinity  ot  the  fores  have 
been  feparated  from  each  other  by  an  effufion  of  matter  into 
the  cellular  fubftance,  and  where  all  the  under  end  of  the 
redum  has,  in  fome  rare  cafes,  been  attached  from  the  fur- 
ronnding  parts,  two  modes  of  operating  have  been  re¬ 
commended  ;  either  to  remove  a  confiderable' portion  of  the 
external  integuments,  fo  as  to  give  free  vent  to  the  matter  ; 
or  to  extirpate  all  the  lower  end  of  the  return  which  is 
found  to  be  detached  from  the  furronnding  parts.  But 
horn  the  pain  and  fubfequent  diflr-efs  which  they  occalion, 
thefe  methods  are  judicioufly  laid  afide.  All  that  is  necef¬ 
fary  to  be  done  here  is  to  lay  the  detached  portion  of  gut 
completely  open,  as  in  cafes  of  fimple  fiflnlae  ;  but  if  this 
be  infufficient  for  allowing  the  gut  to  apply  properly  to  the 
contiguous  parts,  another  inerfion  fhould  be  made  on  the 
oppofite  fide.  If  the  neighbouring  bones  be  found  found,  and 
the  conflitution  in  other  refpeds  be  unimpaired,  a  complete 
cure  will  probably  be  obtained. 

The  matter  fometimes  infinuates  itfelf  between  the  fkin 
and  mufcles  of  the  perinaeum,  or  of  the  hip.  When  this  is 
obferved,  the  fac  produced  by  it  fhould  be  laid  open  from 
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one  end  to  the  other  by  one  of  more  mcifions  as.  circnm- 
flances  may  require.  Sometimes,  from  negled  or  improper  v 
treatment,  the  matter  colleded  does  not  find  a  proper  out¬ 
let,  and  then  the  parts  mofl  contiguous  to  it  inflame,  be¬ 
come  painful,  and  gradually  acquire  fuch  a  morbid  callofity 
as  to  put  on  a  feirrhous  appearance.  In  fuch  cafes  a  cure 
may  be  effected  by  giving  free  vent  to  the  matter,  prevent¬ 
ing  every  future  colledion,  and  inducing  and  preferving  a 
fuppuration  in  the  fubflance  of  the  parts  chiefly  affeded. 

To  accomplifh  this  laft  circumftance,  however,  it  may  fome¬ 
times  be  neceffary  not  only  to  lay  the  finufes  freely  open*, 
but  to  cut  in  upon  the  obdurated  parts. 

The  different  finufes  having  been  laid  open,  care  muft  beTreatment 
taken  to  apply  the  neceffary  drefiings.  Upon  this  much  of  0pen 
the  fuccefs  attending  the  operation  depends.  Dry  lint,  tiling  fcnufei* 
lately,  was  much  ufed  by  praditioneis  ;  but  it  has  been 
found  to  produce  fin  much  irritation,  efpecially  when  too 
much  crammed  in,  as  to  be  one  of  the  caufes  of  that  di-J 
arrhoea  which  is  frequently  fo  troublefome  after  operation* 
of  this  kind.  Inftead,  therefore,  of  this  fort  of  drefiing, 
pledgets,  lint,  or  foft  old  linen  fpread  with  any  fimple  oint¬ 
ment,  are  to  be  preferred.  After  the  fores  have  been  clear¬ 
ed  from  clotted  blood,  the  pledgets  are  to  be  gently  infi* 
nuated  between  their  edges,  but  not  to  fuch  a  depth,  or 
with  fuch  force,  as  to  give  any  uiieafinefs.  This  being  done* 
and  a  comprefs  of  foft  linen  with  a  T  bandage  being  ap¬ 
plied  over  the  whole,  the  patient  is  to  be  carried  to  bed  ; 
and  the  drefiings  being  renewed,  either  after  every  itool,  or* 
when  thefe  are"  not  frequent,  once  in  the  twenty  four  hours* 
the  fore's  will  generally  fill  up  from  the  bottom,  and  will 
atlaft  cicatrize  in  the  fame  manner  as  wounds  in  any  other 
part  of  the  body.  Sometimes,  however,  they  acquire  a  loft, 
flabby,  unhealthy  afped,  and  the  matter  difeharged  from 
them  is  thin,  fetid,  and  occafionally  mixed  with  blood. 

Thefe  appearances  may  fometimes  arife  from  fome  part  of 
a  finus  having  been  overlooked.  In  this  cafe  advantage 
may  follow  from  the  part  being  laid  Completely  open.  But 
it  more  uiually  proceeds  from  fome  affedion  of  the  general 
fyftem;  and  till  this  is  eradicated  the  fores  cannot  be  expeded 
to  heal. 

In  the  cure  of  fores  in  other  parts  of  the  body,  pradi- 
tioners  have  fometimes  found  great  advantage  to  arife  from 
the  ufe  of  iffues.  The  fame  tiling  is  now  found  to  be  ap¬ 
plicable  here.  Wherever  therefore  .fiftula*  are  of  .  long 
ltanding,  while  any  diforder  exifling  in  the  conflitution  is 
properly  attended  to,  praditioners  recommend,  that  an 
iffue,  in  proportion  to  the  quantity  of  the  matter  difeharged 
by  the  fores,  fhould  be  immediately  employed.  In  this 
way,  if  the  bones  in  the  neighbourhood  are  not  difeafed, 
there  will  be  reafon  to  exped  that  a  complete  cure  will  be 
obtained. 

Sect.  IV.  Of  Prolapfus  Ani. 

This  is  a  protrufion  of  part  of  the  redum  beyond  the 
anus.  It  is  often  occaiioned  by  debility  of  the  parts,  but 
is  mofl  frequently  owing  to  violent  exertions  made  in  the 
redum  in  confequence  of  irritation.  The  redudion  fhould 
be  effeded  as  foon  as  poflible  ;  for  although  this  part  of  the 
inteftine  can  .bear  expofure  to  air  much  longer  than  any  of 
the  reft,  yet  allowing  it  to  remain  a  long  time  out  would  be 
attended  with  great  uneafinels,  and  piobabiy*  with  danger* 

In  the  redudion,  the  tumor  ought  to  be  fupported  with 
the  palm  of  one  hand,  while  with  the  fingers  of  the  other 
the  part  of  the  gut  laft  protruded  is  to  be  returned.  If  the 
gut  has  been  long  expoled  previous  to  the  redudion,  vene- 
iedion  may  become  neceffary,  and  gentle  aftringents  may 
be  applied  to  the  part.  The  patient  during  the  redudion 
is  to  be  kept  in  a  reclined  pollute.  As  foon  as  the  bowels 
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are  returned,  a  proper  bandage  (fig.  103.),  is  to  be  app  ie  . 
Such  remedies  are  afterwards  to  be  exhibited  as  molt  tend 
to  recover  the  tone  ot  the  part3. 

Sect.  V.  Of  Imperforated  Anus. 


This  diforder,  though  not  frequent,  now  and  then  occurs ; 
and  when  prefent.  unlefs  fpeedy  relief  be  given,  mud  prove 
fatal.  In  fome  cafes,  the  end  of  the  rcdum  protrudes  at 
the  ufual  filiation  of  the  anus,  and  is  only  covered  with  the 
common  integuments  ;  but  in  others,  no  termination  of  that 
gut  is  difcoverable.  Sometimes  the  reftum  ends  within  an 
inch  of  the  ufnal  feat  of  the  anus ;  at  others,  it  reaches  no 
farther  than  the  top  of  the  facrum.  In  fome  cafes  it  ter¬ 
minates  in  the  bladder  ;  in  others,  in  the  vagina.  In  the 
mod  favourable  cafes,  where  the  re&nm  protrudes,  an  open¬ 
ing  may  be  readily  made  by  a  fcalpel  or  lancet  ;  but  when 
no  direction  of  this  kind  is  met  with,  an  incifion  is  then  to 
be  made  in  the  place  where  the  anus  is  ufually  fituated,  and 
is  to  be  continued  in  the  dire&ion  of  the  os  coccygis 
and  facrum,  which  is  the  courfe  the  intedine  commonly 
takes.  The  finger  is  to  be  ufed  as  a  dire&or  along  it  ; 
the  parts  are  to  be  cut  either  till  faeces  are  ©bferved,  or  till 
the  incifion  has  been  made  the  length  of  the  finger..  If 
dill  the  faeces  do  not  appear,  a  lancet-pointed  trocar  is  to 
be  pufhed  forward  upon  the  finger  in  fuch  a  diredtion  as 
the  operator  thinks  will  mod  probably  reach  the  gut.  An 
artificial  anus  is  likewife  to  be  attempted,  where  the  gut 
terminates  in  the  bladder  or  vagina.  After  the  operation, 
the  greated  attention  is  neceflary  to  preferve  the  opening 
which  has  been  made.  Subdances  which  irritate  lead  are 
the  mod  ufeful;  fuch  as  doffils  of  lint  moidened  in  oil,  and 
rolls  of  foft  bougie  plafter.— We  fhall  conclude  this  chapter 
with  two  fhort  fc&ions  of  imperforated  hymen  and  prolapfus 
uteri,  though  they  do  not  properly  come  under  it. 


Sect.  VI.  Of  an  Imperforated  Hymen. 


When  the  hymen  is  imperforated,  the  mod  troublefome 
fymptoms,  at  a  certain  period  of  life,  may  be  produced  by 
the  accumulation  of  that  fluid,  which  ought  to  be  difeharged; 
for  then  a  tumor  is  formed,  by  which  the  mod  violent  bear¬ 
ing-down  pains  are  oecafioned.  Thefe  increafe  in  feverity 
to  fuch  a  degree,  as  fometimes  to  be  midaken  for  labour- 
pains.  They  difappear,  however,  during  the  intervals  of 
the  accuftomed  periods.  In  the  treatment  of  this  difeafe,  all 
that  is  neceflary  is  to  make  either  a  Angle  or  a  crucial  in- 
cifion  into  the  obftru&ing  membrane*,  and  then  to  prevent 
the  accretion  of  its  edges  by  doflils  of  lint  fpread  with  fome 
emollient  ointment  till  the  parts  are  healed. 


Sect.  VII.  Of  Prolapfus  Uteri. 


This  is  a  falling  down  of  the  uterus,  occafloned  by  de¬ 
bility  or  by  exceffive  draining  in  the  time  of  parturition. 
The  diforder  feldom  occurs  before  child-bearing,  and  is  com¬ 
monly  met  with  in  thofe  who  are  fomewliat  advanced  in  life. 
The  parts  protruding  are  to  be  reduced  by  gentle  preflure, 
while  the  patient  is  put  in  an  horizontal  pofture.  Peflaries 
(fig.  9 1 .  a  and  b)  are  to  be  employed,  which  ought  to  be  made 
of  the  lighted  materials,  finely  polifhed,  and  fomewhat  com- 
preflible  ;  and  none  poflefs  thefe  qualities  in  a  more  perfe& 
degree  than  a  peflary  made  of  the  ehdic  gum-bottle.  This, 
or  whatever  eife  may  be  ufed  to  anfwer  the  purpofe,  is  to 
be  retained  by  a  proper  bandage  till  by  tonic  medicines  the 
parts  recover  drength  to  retain  their  natural  fituation. 


Chap.  XXX I*  Of  Luxations . 

Sect.  L  Of  Luxations  in  general. 

A  bone  is  faid  to  be  luxated  when  that  part  of  it  form- 


Chap.  XXX 

ing  a  joint  is  moved  out  of  its  place.  When  the  bone  h 
forced  entirely  out  of  its  cavity,  the  luxation  is  termed  com •  in 
plete  ;  when  this  is  not  the  cafe,  it  is  partial  or  incomplete . 
When  there  is  alfo  a  wound  of  the  foft  parts  communicating 
with  the  joint,  it  is  called  a  compound ,  and  when  there  is 
no  wound,  a  Jimple  luxation .  .  .  .  350 

The  common  fymptoms  of  a  diflocated  bone  are,  Inability  Symptn 
to  move  the  injured  limb  ;  pain,  tenfion,  deformity  in  the0* M 
part  affe&ed  ;  and  fometimes  inflammation,  fubfultus  tendi- 
num,  and  fever  :  and  thefe  three  lad  are  greated  in  partial 
diflocation  s*  The  fwelling  which  fird  appears  is  always inflam- 
matory ;  but  afterwards  a  fecondary  fwelling  comes  on,  feein. 
ingly  cedematous,  and  probably  owing  to  the  preflure  of  the 
lymphatics  by  the  diflocated  bone.  _  . 

In  judging  of  the  pra&icability  of  reducing  a  luxation, 
we  ought  to  attend  to  its  nature  and  extent,  the  other  cir- 
cumdances  with  which  it  may  be  complicated,  and  the 
length  of  time  which  it  has  continued.  When  a  bone  is 
only  partially  diflocated,  it  is  evident  that  it  may  be  redu¬ 
ced  with  much  more  eafe  and  certainty  than  where  it  is 
comcletely  difplaced-  Tt  is  evident  alfo  that  fra&ure  at¬ 
tending  diflocation  mud  render  reduSion  much  more  diffi¬ 
cult  and  uncertain.  Indeed,  when  both  the  bones  forming 
the  joint  are  broken,  there  is  the  greated  hazard  of  its  ie- 
maining  did  during  life,  even  when  the  greated  attention 
has  been  paid.  Luxated  bones  are  mod  eafily  reduced  im¬ 
mediately  after  they  are  difplaced  :  the  difficulty  indeed  of 
reducing  them  is  generally  proportional  to  the  time  that  has 
intervened  fince  the  accident  happened.  When  a  bone  has 
been  fome  time  lodged  among  the  contiguous  mufcles,  it 
forms  a  focket  for  itfelf,  and  is  firmly  grafped  by  the  fur- 
rounding  foft  parts.  The  cavity,  too,  from  which  it  was  dif- 
lodged  may  be  partially  filled  with  fome  of  the  furrounding 
foft  parts,  or  at  lead  diminifhed  by  the  condant  a&ion  of 
the  contiguous  mufcles  on  its  cartilaginous  brim.  Diflec¬ 
tions,  however,  fhow,  that  infpiflated  fynovia  does  not,  as 
was  formerly  fuppofed,  fill  up  this  cavity.  In  delicate  con- 
Ritutions  and  advanced  periods  of  life,  when  the  mufcles 
give  little  refiftance,  dislocations  are  more  eafily  reduced 
than  in  the  vigour  of  youth  or* in  robud  conditutions. 

In  the  treatment,  we  ought,  1.  To  reduce  the  diflocation  Trea 
with  as  much  eafe  and  expedition  as  poffible;  2.  Retain  the  of  fin 
bone  in  its  fituation  till  the  parts  have  recovered  their  tonepuxat 
and,  3.  Obviate  all  uneafy  fymptoms. 

1 .  When  the  furrounding  fkin  and  mufcles  are  much  con- 
tufed  and  inflamed,  we  fhould  endeavour  to  remove  the  in¬ 
flammation  by  local  blooding,  faturnme  applications,  and 
laying  the  limb  in  an  eafy  pofture,  before  we  attempt  to  re¬ 
duce  the  bone,  as  confiderable  injury  may  be  done  by  drc-tch- 
ing  a  limb  while  the  parts  furrounding  the  joint  are  infla¬ 
med.  The  upper  part  of  the  limb  fhould  be  kept  Ready 
while  the  furgeon  endeavours  to  replace  the  under  bone, 
which  alone  is  commonly  difplaced.  This  is  not  eafily  done; 
for  the  contra&ile  power  of  the  mufcles  a&s  flrongly  againft 
every  attempt,  and  not  only  draws  it  beyond  the  contiguous 
bone  againft  which  it  fhould  be  placed,  but  frequently  forces 
it  out  of  its  natural  fituation,  and  fixes  it  firmly  in  fome  neigh¬ 
bouring  cavity,  from  which  it  is  with  difficulty  removed. 

To  prevent  this  refidance  as  much  as  poffible,  the  mufcles 
aught  to  be  put  into  a  date  of  relaxation.  If  this  is  pro¬ 
perly  done,  the  force  neceflary  for  reducing  a  luxated  bone 
may  generally  be  obtained  from  afliflants  alone  ;  fometimes, 
however,  machinery  is  required,  and  various  indruments 
have  been  invented  for  this  purpofe.  Freke’s  machine 
is  the  mod  generally  ufed.  The  force  ought  always  to  be  ap¬ 
plied  in  a  gradual  manner,  and  to  the  diflocated  bone  alone,  and 
not  to  any  more  didant  parts  of  the  limb.  After  the  end  of  the 
diflocated  bone  h  brought  into  a  line  with  that  to  which  tt 
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^uxa^ns  is  oppofed,  the  rcduflion  13  eafily  completed  either  by  the  In  reducing  the  luxation,  the  patient 
action  of  the  mufcles  alone,  or,  if  that  is  not  fufficient,  by 


-he  I 
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®0R  gentle  prefTure. 

a  2.  After  the  redu&ion  there  is  feldom  any.  difficulty  in 
retaining,  the  bone  in  its  place,  unlefs  it  has  often  been  dif- 
located  before.  All  that  is  necefTary  is  to  place  the  limb  in 
a  relaxed  pollure,  and  to  fupport  the  bone  with  a  bandage 
till  the  parts  have  recovered  their  tone. 

3.  The  mod  urgent  fymptoms  which  accompany  difloca- 
tions  are,  pain,  inflammation,  and  fwelling.  Thcfe  ufually 
abate  foon  after  the  redu&ion.  If  any  degree  o  inflamma¬ 
tion  remain,  the  ufe  of  leeches  is  the  bed  remedy. 

When  difloeated  bones  are  accompanied  with  fradure 
near  the  joint,  the  fra&ure  mud  be  allowed  to  heal  before 
reduction  be  attempted.  This,  however,  is  not  always  riecef- 
fary  in  very  fmall  bones,  as  thofe  of  the  fingers.  When  the 
fra&ure  is  at  a  didance  from  the  joint,  the  diflocation  may 
reawmt  generally  be  reduced  immediately.  Compound  luxations  are 
ffoti  to  be  treated  nearly  as  compound  ira&ures.  After  the 
bone  is  replaced,  leeches  fhould  be  applied  to  abate  the  in¬ 
flammation  ;  alter  which  the  fore  fhould  be  drefTed  with 
Goulard’s  cerate,  or  any  other  mild  ointment,  and  the  pain 
moderated  by  opiates  and  a  low  regimen  :  care  ought  alfo 
to  be  taken  that  no  matter  lodge  about  the  joint.  When 
luxations  are  produced  by  tumors  or  colle&ions  of  matter  in 
the  neighbourhood  of  the  joints,  they  may  be  coiffidered  as 
incurable :  when  they  proceed  from  too  great  a  relaxation 
of  the  ligaments  and  tendons  of  the  joint,  the  bone  can  hard¬ 
ly  be  prevented  from  being  now  and  then  difplaced  ;  but 
the  inconvenience  may  be  fomewliat  obviated  by  fupporting 
the  limb  with  a  proper  bandage,  by  the  ufe  of  the  cold  bath, 
and  by  electricity. 
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Sect.  II.  Luxations  of  the  Bones  of  the  Head  and  Neck, 

.  *• 

If  the  bones  of  the  cranium  be  feparated  by  external  in¬ 
jury,  all  thac  can  well  be  done  is,  to  fupport  the  parts  by  a 
bandage,  to  prevent  inflammation,  to  keep  the  patient  quiet, 
and  in  a  proper  pollure  during  the  cure.  The  bones  of  the 
nofe  are  feldom  luxated  without  fra&ure  :  when  they  are, 
the  injury  is  eafily  diicovered  by  the  touch.  When  one  of 
the  bones  is  driven  inwards,  it  may  be  raifed  and  reduced  by 
pufhing  a  tube  of  a  proper  lize,  and  covered  with  foft  lint, 
into  the  nollril ;  which  may  be  afterwards  retained  till  there 
is  no  danger  of  the  bone  being  again  difplaced.  If  the 
bone  be  luxated  outwards,  it  may  be  reduced  by  the  fingers, 


Bui  >w»and  retained  by  a  double-headed  roller.  The  lower  jaw  is 
rfiv'1  luxated  moll  frequently  when  the  mouth  is  opened  widely; 
it  can  only  take  place  forwards  and  downwards,  which  are 
lead  furrounded  by  the  neighbouring  parts  :  both  Tides  are 
generally  luxated  at  once  ;  and  in  that  cafe  the  mouth  is 
opened  wide,  the  chin  thrown  forwards  and  towards  the 
bread.  When  only  one  fide  is  difloeated,  the.  mouth  is  dis¬ 
torted,  and  wideft  on  the  found  fide  of  the  jaw,  which  is 
drawn  a  little  towards  the  contrary  fide.  The  patient  fhould 
be  feated,  and  his  head  fupported.  The  furgeon  fhould  pufh 
his  thumbs,  prote&ed  by  a  covering  of  flrong  leather,  as  far 
as  poflible  between  the  jaws,  and  then  with*  his  fingers-,  ap¬ 
plied  on  the  outfide  of  the  angle  of  the  jaw,,  endeavour  to 
bring  it  forward  till  it  move  a  little  from  its  fituation.  He 
fhould  then  prefs  it  forcibly  down,  and  the  condyles  will  im¬ 
mediately  flip  into  their  place.  The  thumbs  ought  to  be 
inllantly  withdrawn,  as  the  patient  is  apt  to  bite  them  in¬ 
voluntarily.  The  patient  fliould  for  fome  time  avoid  much 
fpeaking  or  opening  his  mouth  wide, 
ead  When  the  head  is  luxated,  it  commonly  falls  forward  on 
the  breaft,  the  patient  is  inllantly  deprived  of  fenfe  and  mo¬ 
tion,  and  foon  dies  ii  the  luxation  be  not  quickly  reduced, 
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fliould  be  placed  on  Luxation*] 

the  ground,  and  fupported  by  an  affiflant  :  the  furgeon  s°fn*hQ§ 
{landing  behind  fhould  gradually  pull  up  the  head,  while  the  Q"ccy%i*t 
fhoulders  are  prefled  down  by  the  affiflant  till  the  bones  are  clavicle, 
brought  into  their  place,  which  is  known  by  a  fudden  crack  and  Ribs.^ 
or  noife  :  if  the  patient  be  not  dead,  he  immediately  recovers  v 
his  faculties,  at  leafl  in  fome  meafure.  He  fhould  then  he 
put  to  bed  with  his  head  elevated  and  retained  in  one  pof- 
ture.  He  fhould  lofe  a  quantity'  of  blood,  and  live  for  fome 
time  on  a  low  diet. 

Sect.  Ill,  Luxations  of  the  Spine ,  Os  Coccygis ,  Clavicle , 
and  Ribs . 

367 

The  vertebrae  are  fometimes  partially,  but  hardly  ever  Luxations* 
completely,  difloeated  without  fra&ure.  When  they  occur0*/*16  ver* 
high  up,  they  are  attended  with  the  fame  fymptoms  as  dif-te  iae* 
location  of  the  head  :  when  farther  down,  befides  dillortion 
of  the  fpine,  paralyfis  enfues  of  every  part  of  the  body  fitu- 
ated  under  the  luxated  bone ;  there  is  commonly  alfo  either 
a  total  fiippreffion  of  urine,  or  it  is  difcliarged  involuntarily 
together  with  the  faeces.  As  luxations  of  this  kind  are  ge¬ 
nerally  owing  to  falls  or  violent  blows,  the  difplaced  verte¬ 
bra  is  driven  either  forwards  or  to  one  fide  ;  it  is  therefore 
very  difficult  to  reduce  it.  The  bed,  as  well  as  the  fimplefb 
method,  is  to  lay  the  patient  on  liis  face  over  a  cylindrical 
body,  as  a  large  cafk,  and  at  the  fame  time  to  attempt  to  re¬ 
place  the  bone  with  the  fingers.  If  the  bone  be  very  much 
difplaced,  there  is  very  little  reafon  to  hope  for  fuccefs.  368 
The  os  coccygis  is  more  liable  to  diflocation  than  any  other  Of  the  09  v 
part  of  the  fpine.  It  is  fometimes  forced  outwards  in  labo-coccy£-^ 
rious  births.  This  is  difeovered  by  the  great  pain  which  is 
felt  at  the  connexion  of  the  os  coccygis  with  the  facruin, 
and  by  the  bone  appearing  to  be  difplaced  when  examined. 

It  may  generally  be  eafily  reduced  by  prefTure  with  the  fin- 
gers.  The  bed  fupport  afterwards  is  a  comp  refs,  with  the 
T  bandage.  When  the  coccyx  is  luxated  inwardly,  the 
patient  complains  of  fevere  pain,  tenefmus,  and  a  fenfe  of 
fulnefs  in  the  rectum ;  the  fasces  are  pafied  with  difficulty, 
and  in  fome  cafes  a  fuppreffion  of  urine  takes  place.  The 
injury  is  eafily  difeovered  by  introducing  the  finger  into  the 
anus.  In  this  cafe  the  bone  fhould  be  prefled  outwards,  by 
introducing  the  fore  and  middle  fingers  of  one  hand  dipped 
in  oil  into  the  return,  and  fupporting  the  parts  which  cor- 
refpond  with  it  externally  till  tiie  reduction  is  accompli  (bed* 
Diflocations  of  thefe  bones  are  apt  to  excite  inflammation, 
which  often  terminates  in  dangerous  abfeefies  ;  it  ought 
therefore  to  be  guarded  againfl  by  every  means  in  our 
power..  ^  .  # 

The  clavicle  is  mod  frequently  luxated  at  its  jun&ion  Of  the  da- 
with  the  flernum  ;  becaufe  the  violence  which  produces  theVlt*c* 
injury  is  generally  applied  to  the  fhoulder.  The  luxation  is 
diicovered  by  pain  in  the  part,  by  the  projection  of  .the 
bone,  and  by  the  immobility  of  the  fhoulder.  It  is  eafily 
reduced  by  pufhing  the  bone  into  its  place  with  the  fingers* 
while  an  affiflant  draws  back  the  arms  and  fhoulders.  It  i» 
not  fo  eafy  to  retain  the  bone  in  its  place.  When  it  is  the 
inner  extremity  of  the  clavicle  which  has  been  diflocatedy 
the  fhoulder  fhould  be  kept  in  its  natural. fituation,  neither* 
raifed  nor  deprefled, :  the  fore  arm  fliould  be  fupported,  as- 
fhould  alfo  the  head  and  fhoulders,  and  a  moderate  prefTure 
fhould  be  made  upon  the  difplaced  end  of  the  bone.  For 
this  purpofe  the  machine  reprefented  fig..  104.  the  invention- 
of  Mr  Park  of  Liverpool,  anfwers  befl.  But  when  the 
outer  extremity  of  the  clavicle  has  been  difloeated,  the^ 
fhoulder  mull  be  confiderably  raifed,  the  arm  fupported  in 
a  fling,  and  the  bone  kept  in  its  proper  fituation  by  a. 
fmall  comprefs  placed  over  its  end,  ami  fecured  by  a  rol¬ 
ler  forming  the  figure  Spot  it  may  be  retained  by  the? 

machine. 
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l.uxaticns  machine  above  mentioned.  The  bandage  ought  to  b 
„of the,  tained  for  a  conf:derable  time. 

Bones  of  L  ationg  0f  the  ribs  are  exceedingly  rare.  1  lie  ‘YmP 
^or  Extre-"  toms  are  nearly  the  fame  with  thofe  arifing  ^om  iraaure 
only  that  the  pain  is  more  feyere  at  the  art.culat.oa,  and 

1 - - - ’  that  no  other  fpot  but  that  will  yield  to  pTdTure.  All  that 

of  ,3h7°.!h  can  be  done  is  to  bend  the  body  forward  over  a  calk  or  fo 

fuel,  body,  in  order  to  affift  the  vifeera  in  Puffing  out  the 
rib.  Bandages  are  of  little  life.  The  patient  Ihould  be 
kept  quiet,  and  fed  on  a  low  diet :  inflammation  fliould 
be  prevented,  and  opiates  given  if  he  has  a  troublesome 
cough. 

Sect.  IV.  Luxation  of  the  Bones  of  the  Superior  Ex- 
tr  entities. 

The  head  of  the  os  humeri  is  mod  frequently  diflocated 
‘  forwards  and  downwards,  fometimes  downwards  and  back¬ 
wards,  but  never  upwards  without  a  fra&ure  ol  that  part 
of  the  fcapula  which  is  placed  above  the  joint.  I  he  luxa¬ 
tion  is  difeovered  by  the  patient’s  inability  to  raife  his  arm, 
by  violent  oain  attending  the  attempt,  by  the  luxated  arm 
being*  of  a  ^different  length  from  the  other,  by  the  head  ot 
the  humerus  being  felt  out  of  its  natural  fituation,  while  a 
vacuitv  is  perceived  under  the  acromion,  and  by  the  tiatnels 
of  the  injured  joint,  while  the  found  one  has  its  natural  tul- 
nefs.  When  the  luxation  is  of  long  Handing,  the  whole  arm 
is  apt  to  become  oedematous*  (  „  f 

*  The  patient  Aould  be  feated  on  a  chair,  and  his  body  le¬ 
arned  by  a  broad  belt  palled  round  it,  and  held  by  afiiitants. 
The  elbow  ftiould  be  bent,  in  order  to  relax  the  mufcles  on 
the  fore  part  of  the  luxated  joint.  A  firm  leather  belt  four 
or  five  inches  broad,  with  flrong  flraps,  and  lined  with  flan¬ 
nel,  is  to  be  tied  round  the  arm  immediately  above  the  el- 
bow  :  affiflants  are  to  extend  the  arm  gradually,  by  pulling 
thei'e  ilraps,  while  another  affiftant  draws  back  the  fcapula. 
The  furgeon  Hands  on  the  ontfide  of  the  arm,  dire&s  the 
affiftants,  and  varies  the  direction  of  the  extenfion,  accord¬ 
ing  to  the  fituation  of  the  head  of  the  bone.  A-fi  foon  as 
the  head  of  the  bone  has  cleared  the  brim  of  the  focket,  the 
mufcles  draw  it  into  its  place,  a  crack  is  heard,  the  patient 
is  relieved,  and  the  anterior  part  of  the  fhoulder  acquires  its 
ufual  fulnefs. 

vanous  Various  other  methods  of  extending  the  arm  have  been 
methcrVof  propofcd  ;n  difficult  cafes;  as,  fufpending  the  patient  by  the 
Sc  luxated  arm  over  the  Hep  of  a  ladder  or  the  top  of  a  door, 

railing  him  up  by  the  arm  with  ropes  running  over  pulleys 
fixed  in  the  ceiling  of  a  room,  &c.  The  jerk  produced  by 
the  body  being  fuddenly  raifed  and  let  down  again  on  a  fea¬ 
ther  bed,  has  fometimes  fucceeded  when  other  means  have 
failed.  A  gentler  method  is  to  lay  the  patient  on  the  floor, 
while  two  or  three  Hout  men  Handing  on  a  table  lay  hold  ot 
him  by  the  arm  and  pull  him  up.  But  all  thele  methods 
are  in  danger  of  lacerating  the  foft  parts  by  the  fuddennefs 
with  which  the  force  is  applied,  and  even  fometimes  of 
breaking  the  end  of  the  humerus  if  it  be  prefled  againit  the 
neck  of  the  fcapula.  Mr  Freke’s  improvement  on  the  ambe 
of  Hippocrates  has  been  confidered  as  the  beH  machine  for 
extending  the  arm.  But  machinery  is  very  feldom  neceflary ; 
even  cafes  of  long  Handing  may  by  proper  management  be 
reduced  by  means  of  affiHants,  provided  redu&ion  be  at  all 
practicable.  Inflammation  after  the  operation  Ih’ould  be  ob¬ 
viated  by  the  ufual  remedies.  If  the  bone  be  apt  to  Hep 
out  again,  which  fometimes  happens  after  repeated  difloca- 
tions,  the  aim  fliould  be  fupported  in  a  fling  till  the  parts 
have  recovered  their  tone.  Bliflers,  fridfion,  flimulating  me¬ 
dicines  applied  to  the  flioulder,  and  cold  water  poured  on 
it,  have  fometimes  been  ufeful  in  refloring  the  ftrength  of 
the  joint. 
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Luxations  at  the  elbow  moft  commonly  happen  upwards  Lug( 
and  backwards  ;  and  then  the  fore-arm  is  fliortened,  the  " 
end  of  the  ulna  projefts  behind,  and  is  higher  than  ufual, 
while  the  extremity  of  the  humerus  can  be  felt  in  the  Eltri 
bend  of  the  elbow.  The  furgeon  fliould  take. hold  of 
the  wrift  with  one  hand,  and  the  upper  part  of  the  fore¬ 
arm  (which  is  to  be  moderately  bent)  with  the  other,  and^-ni 
rrradually  pull  the  top  of  the  fore-arm  downwards,  while  at,of  thl* 
the  fame  time  he  increafes  the  curvature  of  the  elbow  to  dif-bow. 
engage  the  ends  of  the  bones  from  each  other.  He  fliould 
then  pull  the  bones  forward  into  their  fituation.  When  the 
luxation  happens  upwards  and  forwards,  it  fliould  be  redu. 
ced  while  the  drm  is  extended.  After  the  redudlion,  the 
mufcles  of  the  fore-arm  fliould  be  kept  relaxed  by  bending 
the  elbow  a  little  till  the  parts  have  recovered  their  tone. 
When  the  bones  of  the  fore-arm  are  diflocated  from  each 
other,  which  happens  moft  frequently  at  the  wrift,  the  ro- 
tatory  motion  of  the  hand  is  deftroyed.  After  the  reduc- 
tion,  the  bones  (hould  be  bound  together  by  a  tight  flannel- 
roller,  or  a  couple  of  (plints  fliould  be  applied  along  the 
fore-arm,  and  the  arm  fupported  in  a  fling. 

The  bones  of  the  wrift  are  not  fo  often  luxated  as  might  i,m 
be  expefted  from  the  fmallnefs  of  their  fr/.c.  When  they«0 
are,  great  fwelling  and  pam  enfues,  and  the  motion  of  theW  I 
joint  is  entirely  deflroyed.  Great  attention  is  neceflary, 
left  luxation  fhoukl  be  miftaken  for  a  fprain.  The  arm 
and  hand  {hould  he  fupported  by  affiHants,  but  not  Hretch- 
ed  ;  and  then  the  bones  (hould  be  pnfhed  into  their  place, 
and  afterwards  retained  by  proper  bandages  and  fplints. 
The  bones  of  the  metacarpus,  when  they  happen  to  be  dif- 
located,  which  is  very  feldom,  are  to  be  reduced  in  the  fame 
manner.  Diflocations  of  the  thumb  or  fingers  are  eafily 
difcoveied.  To  reduce  them,  an  affiHant  ffiould  hold  the 
phalanx  from  which  the  diflocation  happened,  while  the  fur¬ 
geon  endeavours  to  elevate  the  bone  from  the  one  contigu¬ 
ous  to  it,  and  to  pafs  it  into  its  place. 

Sect.  V.  Luxations  of  the  Bones  of  the  inferior  Extre¬ 
mities. 
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From  the  great  ftrength  of  the  hip  joint,  it  was  fool, 
merly  believed  that  the  head  of  the  thigh-bone  was  neverof 
luxated  by  external  violence ;  but  it  is  now'  known  that  xO 
happens  by  no  means  unfrequently.  The  ball  in  Harting 
from  its  focket  generally  paffes  forwards  and  downwards  m- 
to  the  foramen  thyroideum.  When  this  happens,  the  limb s  pa 
is  confiderably  lengthened,  the  head  of  the  bone  is  lodged 
near  the  under  and  fore  part  of  the  pelvis,  the  large  tro¬ 
chanter  is  obferved  on  the  fore  part  of  the  thigh,  a  vacancy 
is  perceived  where  the  head  of  the  hone  and  the  tiochanter 
{hould  be,  and  the  toes  are  turned  outwards.  When  the 
bone  is  diflocated  upwards  and  backwards,  the  limb  is  fhort- 
ened,  the  great  trochanter  higher  than  uiual,  the  knee  and 
foot  turned  inwards.  When  it  is  diflocated  upwards  and 
forwards,  the  leg  is  fhortened,  the  ball  of  the  bone  is  felt  on 
the  os  pubis  in  the  groin,  and  ihc  great  trochanter  on  the 
upper  and  lower  part  of  the  thigh  ;  a  vacancy  is  difeovere 
in  the  correfponding  part  of  the  hip;  the  knee  and  toes  are 
turned  outwards.  When  the  ball  flips  downwards  an 
backwards,  the  leg  is  lengthened,  the  toes  turned  inwards, 
and  the  ^reat  trochanter  is  lower  than  that  of  the  other 
limb.  If  the  ball  flip  dire&ly  downwards,  the  kg  is  length* 
ened,  but  the  knee  and  toes  keep  nearly  their  natural  litua* 
tion.  It  is  fometimes  difficult  to  diftinguifh  between  luxa¬ 
tion  and  fra&ure  of  the  neck  of  the  bone.  In  fra&urasthc 
bone  is  nioH  frequently  puflied  upwards,  and  the  leg 
ened,  the  knee  and  point  of  the  toes  are  turned  inwards, 
and  may  be  moved  much  more  readily  outwards  and  inwards 
than  when  the  bone  is  diflocated, 
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Xenons  For  reduction,  the  patient  fhould  be  laid  on  a  mattrefs 
<tnc  on  the  found  fide,  and  a  wooden  roller  covered  with  feveral 
Bie"  °!  folds  of  flannel  placed  between  his  thighs,  and  fixed  firmly 
gfcZty  ftraps  to  the  wall.  A  ftrong  bandage  of  buff  leather,  or 
fomething  fimilar,  fhould  be  applied  to  the  under  end  of  the 
thigh,  with  (traps  fixed  to  it  to  make  the  extenfion.  The 
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trunk  of  the  body  fhould  be  properly  fecured,  and  the  joint 
*  *  °  °  of  the  knee  bent.  The  extenfion  fhould  be  made  at  firft 
gently,  and  increafed  gradually,  while,  at  the  fame  time,  the 
thigh  is  made  to  roll  in  different  dire&ions.  When  the  ex¬ 
tenfion  is  fufficient,  two  sfliftants  fhould  lay  hold  of  the  rol¬ 
ler,  and  attempt  to  raife  the  bone;  the  extending  force 
fliould  then  be  flackened,  and  the  furgeon  fhould  pufh  the 
head  of  the  bone  upwards  and  outwards,  while  an  affiftaut 
preffes  the  knee  forcibly  inwards.  The  mufcles''  themfelves 
will  then  commonly  bring  the  bone  into  its  place ;  and  this  is 
done  with  fuch  a  jerk  and  noife,  that  it  is  heard  by  the  by- 
fianders.  If  the  reduction  be  not  obtained,  the  extenfion 
nuift  be  repeated  with  greater  force.  Inftead  of  the  roller 
a  broad  ftrap  or  table  cloth  is  frequently  ufed.  The  limb 
fhould  not  be  ufed  for  fome  time  after  redu&ion,  and  inflam¬ 
mation  fhould  be  prevented  by  the  proper  remedies. 

The  patella  can  nt'&er  be  luxated  upwards  or  down¬ 
wards,  without  rupture  of  the  tendons  of  the  extenfors  inuf- 
cles,  or  of  the  ftrong  ligament  which  fixes  it  to  the  tibia  ; 
but  it  may  be  luxated  to  either  fide.  The  luxation  produ¬ 
ces  lamenefs,  and  much  pain  on  attempting  to  move  the 
joint.  In  recent  cafes  the  injury  is  eafily  difeovered  ;  but 
when  the  furgeon  is  not  called  immediately,  the  fwelling 
may  be  fo  great  as  to  render  it  more  difficult.  For  reduc¬ 
tion,  the  limb  fhould  be  kept  extended  ;  the  furgeon,  by  de- 
pr effing  the  edge  of  the  patella  moft  diftant  from  the  joint, 
is  enabled  to  raife  the  other,  and  pufh  the  bone  into  its 
place. 

It  may  be  neceffary  to  remain  a  day  or  two  in  bed  till 
the  knee  recover  its  tone.  Sometimes,  after  the  bone  has 
been  displaced,  returns  of  the  fame  complaint  become  fre¬ 
quent.  In  fuch  cafes,  proper  machinery  applied  to  the  fide 
of  the  tumor,  where  the  bone  is  apt  to  ftart  out,  is  ufed 
with  advantage. 

From  the  lize  of  the  joint,  and  the  great  flrength  of  the 
ic  tibia  ligaments,  luxations  of  the  tibia  from  the  os  femoris  rarely 
occur.  When  it  does,  it  is  eafily  difeovered  by  the  pain, 
lamenefs,  and  deformity  of  the  limb.  The  patient  fhould 
he  laid  on  a  table,  the  mufcles  relaxed,  and  the  thigh  fecu¬ 
red  by  affiftants ;  the  limb  fhould  then  be  extended,  and  the 
bones  cleared  of  each  other,  when  they  will  be  eafily  repla¬ 
ced.  After  the  reduction,  the  limb  fliould  remain  for  fome 
time  perfe&ly  at  reft  ;  and  inflammation,  which  is  very  apt 
to  enfue,  and  i3  attended  with  very  bad  confequences,  fhould 
be  affiduoufly  guarded  againft. 

If-  the  ankle  joint  be  difiocated  forwards,  the  fore  part  of 
the  foot  is  lengthened  ;  if  backwards,  the  foot  is  fliortened 
and  the  heel  lengthened  (this  is  the  moft  common  variety)  ; 
if  to  either  fide,  there  is  an  uncommon  vacancy  on  the  one 
fide,  and  a  prominency  on  the  other.  Diflocation,  however, 
can  hardly  take  place  outwardly  without  fradture  of  the 
end  of  the  fibula. 

For  reduction,  the  limb  fhould  be  firmly  held  by  affif- 
tants,  the  mufcles  relaxed,  and  extenfion  made  till  the  bones 
are  cleared  of  each  other,  when  the  aftragulus  will  eafily 
flip  into  its  place. — The  fame  rules  fliould  be  obferved  in 
reducing  diflocations  of  the  bones  of  the  foot.  Luxations 
the  metatarfal  bones  and  toes  are  reduced  exactly  in  the 
fame  manner  as  the  bones  of  the  metacarpus  and  fingers. 
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Chap.  XXXII.  Of  Frafhtrtf* 

Secx.  L  Of  FraSures  in  genera?. 

The  term  frafture  is  generally  confined  to  fuch  divifions 


*75 

rYadlurea 
in  general. 


in  bones  as  are  produced  by  external  injury.  When  tire 
integuments  remain  found,  the  fradhire  is  called  ftmple ;  when 
it  communicates  with  a  wound,  it  is  called  compound.  382 

The  general  fymptoms  of  fradlure  are  pain,  fwelling,  and  Symptom* 
tenfion  in  the  contiguous  parts.  A  grating  noife  when  the^^ac* 
part  is  handled,  diftortion,  and  a  certain  degree  oflofs  of 
power  in  the  injured  part,  accompany  almoft  every  frafture, 
except  when  it  runs  longitudinally,  and  the  divided  parts  are 
not  completely  feparated  from  each  other.  When  there  is 
only  a  fingle  bone  in  a  limb,  a  fracture  is  eafily  detected  ; 
but  where  only  one  of  two  bones  of  a  limb  has  fuffered,  it 
is  often  difficult  to  judge  with  certainty,  efpecially  if  the 
contiguous  foft  parts  be  tenfe  and  painful  before  the  prac¬ 
titioner  is  called.  In  that  cafe,  the  opinion  muft  be  regu¬ 
lated,  not  only  by  the  attendant  fymptoms,  but,  1  ft,  By 
the  age  and  habit  of  the  patient ;  for  bones  are  more  eafily 
fra&ured  in  old  than  in  young  perfons.  Different  difeafes, 
too,  induce  brittlenefs  of  the  bones,  as  the  lues  venerea  and 
fea-feurvy.  2d,  By  the  iituation  of  the  part ;  for  "bones  are 
more  apt  to  be  fradtured  in  the  folid  parts  of  their  bodies 
than  towards  their  extremities,  where  they  are  more  foft 
and  pliant.  3d,  By  the  pofture  of  the  limb  ;  for  a  weight 
may  fradture  a  bone  lying  on  an  unequal  furface,  which  it 
would  have  fuftained  without  injury  if  equally  fupported. 

Fradlures  are  fometimes  attended  with  a  great  decree  of 
echymofis,  occafioned  by  the  ends  of  the  fradtured  bones 
wounding  fome  of  the  contiguous  blood-veffels.  383 

In  giving  a  prognofis  of  fradhire,  various  circumftances  Prognofis. 
are  to  be  attended  to.  It  is  evident  that  fmall  fradtured 
bones  are  more  eafily  healed  than  large  ones,  and  that  the 
fradlure  of  the  middle  of  a  bone  is  not  near  fo  dangerous  as 
near  the  extremity.  A  cure  is  effedted  much  moie  readily 
in  youth  than  in  old  age,  and  in  good  conflitutions  than  in 
bad.  We  ought  alfo  to  attend  to  the  concomitant  fymp¬ 
toms,  and  the  injury  which  the  neighbouring  parts  may  have 
fuftained.  The  more  moderate  the  fymptoms,  the  more  fa¬ 
vourable  our  prognofis  may  be.  ,84 

The  treatment  of  fradfures  confift  of  three  particulars  ;Treatment# 
replacement,  retention,  and  obviating  bad  fymptoms. 

1 .  When  bones  are  fradtured  diredtly  acrofs  the  parts,  they 
are  often  very  little  moved  from  their  natural  fituation  ;  but 
when  the  fradfure  is  oblique,  they_are  apt  to  pafs  over  each 
other,  and  to  produce  much  uneafinefs  and  deformity  ;  the 
contiguous  mufcles  are  feverely  injured,  and  the  pain  is  ag¬ 
gravated  by  the  flighteft  motion.  The  furgeon  fhould  put 
the  limb  into  the  beft  pofture  for  relaxing  all  the  mufcles 
connected  with  it,  according  to  the  pradlice  firft  introduced 
by  Mr  Pott.  If  it  be  properly  attended  to,  the  ends  of  the 
bones  will  in  general  be  eafily  replaced.  When  any  difficulty 
occurs,  a  fmali  degree  of  extenfion  may  be  made,  taking 
care  to  keep  the  mufcles  as  relaxed  as  poffible.  Much  at- 

*  tention  fhould  he  paid  to  replacing  the  bones  properly,  other- 
wife  the  limb  will  remain  for  ever  after  diflorted. 

2.  After  the  bones  are  replaced,  the  limb  fhould  be  laid 
in  the  eafieft  pofture,  and  the  bones  afterwards  retained 
in  their  fituation  by  proper  comprefles  and  bandages,  not 
applied  too  tightly,  till  the  cure  be  completed.  The  time 
neceflary  for  this  purpofe  depends  on  the  fr/e  of  the  bone, 
the  age  and  habit  of  the  patient,  the  fteadinefs  with  which 
the  limb  has  been  retained  in  its  place,  and  the  violence  of 
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the  attending  fymptoms.  In  middle- aged  petfons,  and  un¬ 
der  favourable  circumftances,  a  fracture  of  the  thig  > 

or  of  the  bones  of  the  leg,  may  be  cured  in  two  months  ,  ot 
the  arm  bone,  or  bones  of  the  fore  arm  m  fix  weeks  ;  of  the 
-ribs,  clavicles,  and  bones  of  the  hand  ,  in  three  weeks  In 
-infancy  the  cure  will  take  a  Ihorter,  and  in  old  age  a  longer, 

time  than  this.  r 

t.  In  limple  fra&ures  the  inflammatory  fymptoms  gene- 
rally  fubfide  in  a  few  days.  When  they  become  worfe, 
which  is  fometimes  the  cafe,  aftr.ngent  applications  fhould 
be  emoloyed.  If  thefe  fail,  blood  ought  to  be  drawn  from 
the  parts  affefted.  This  is  of  fo  much  advantage  that  it 
oiurht  never  to  be  omitted  where  the  furrounding  foft  parts 
.are" much  injured.  Fridion  with  emollient  oils,  warm  ba- 
•thing,  the  uf'e  of  Bath  and  other  fimilar  waters,  are  alio  ot 
much  fervicee  The  limb  fometimes  puts  on  a  clumfy  ap¬ 
pearance  from  an  overgrowth  of  callus.  When  this  tenden¬ 
cy  appears,  ardent  fpirits  and  other  aftringents  are  confider- 
cd  as  ufeful ;  fometimes  preflure  on  the  part  by  a  thin  plate 
of  lead  fixed  by  a  bandage  may  be  advantageous.  Many 
inftances  occur,  however,  where  no  remedies  prove  fuccels- 
ful :  The  patient  ought  therefore  to  be  acquainted  be¬ 
forehand  with  the  probable  event,  to  prevent  unpleafant  re- 
de&ions  afterwards. 

Sometimes  the  ends  of  the  bone  remain  loofe  long  after 
they  might  have  been  reunited.  This  may  be  owing  to 
fome  conflitutional  difeafe,  to  the  bones  not  being  kept 
fteadily  in  contaft,  to  fome  of  the  foft  parts  gettittfin  be¬ 
tween  them,  or  to  the  bone  being  broken  in  different  pla¬ 
ces,  and  the  intermediate  fra&ures  being  too  fmall  to  ad¬ 
here.  Pregnancy  has  alfo  been  mentioned  a9  a  caufe.  By 
removing  thefe  obftru&ions,  a  perfeft  union  may  in  recent 
cafes  be  accomplished.  But  where  the  cafe  is  of  long  ftand- 
ing,  callus  of  the  bones  becomes  fo  hard  and  fmooth  as  to 
move  with  the  eafe  of  a  joint,  fo  that  no  advantage  can  be 
.derived  from  laying  them  together.  In  that  cafe,  an  mci* 
lion  fhould  be  made  through  the  foft  parts,  and  a  fmall  por¬ 
tion  of  the  ends  of  the  bone  removed  with  a  faw.  If  this 
be  properly  performed,  nature  will  fupply  the  deficiency. 
When  fmall  pieces  of  bone  remain  long  loofe,  they  fhould 
be  extra&ed  by  making  an  opening.  The  intervention  of 
mufcles  or  other  foft  parts  is  known  by^  the  very  feverepain 
and  tenfion,  and  by  particular  motions  of  the  limb  caufing 
great  pain  and  twitching  of  the  mufcles  which  move  it. 
The  limb  fhould  be  put  into  all  the  variety  of  fituation ;  and 
if  this  does  not  fucceed,  an  opening  mult  be  made,  and  the 
foft  parti  removed.  Sometimes  in  fractures  blood-veflels 
are  ruptured  by  the  fharp  fpiculae  of  the  bone  :  this  happens 
mofl  commonly  in  compound  fractures.  When  the  effufion 
<cf  blood  is  great,  the  part  fwells  fo  much  that  it  is  necef- 
fary  to  lay  it  open,  and  to  fecure  the  divided  vefiels  by  a  li¬ 
gature.  When  the  fwelling  is  not  great,  the  abforption  of  the 
-  blood  is  trulled  to  nature.  When  the  blood  remains  long 
in  contact  with  the  fraftured  bone,  it  fometimes  prevents 
the  formation  of  callus  ;  the  periolleum  fe  pa  rates  from  ,a 
confiderable  portion  of  the  bone,  and  a  thin  fetid  fanies  is 
difeharged  at  the  wound.  When  this  happens,  no  cure 
can  be  expected  till  the  parts  of  the  bone  deprived  of  perie- 
fteum  have  exfoliated,  or  have  been  feparated  by  a  faw. 

Sect.  II.  FraBures  of  the  Bones  of  the  Face . 

of  Fracturfs  of  the  nofe  may  impede  refpi ration,  affedl 
the  fpeech  and  fenfe  of  fmelling,  give  rife  to  polypi  and  te¬ 
dious  ulcers,  and  may  befides  be  dangeious  from  their  vi- 
cinity  to  the  brain.  When  any  part,  of  the  bones  of  the 
nofe  has  been  raifed  above  the  reil,  it  is  to  be  prefi’ed  into 
its  place  with  the  fingers  ;  if  it  has  been  pulhed  into  the  no- 
ffcril,  it  is  to  be  railed  with  the  end  of  a  fpatula  or  other  fi- 
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milar  inftrument.  It  any  oortion  be  almoft  entirely  fepara-  Fr>^ 
ted  from  the  reft,  it  fhould  be  removed  ;  but  if  it  adheres 
with  confiderable  firmnefs,  it  is  to  be  replaced.  If  the  gter^I 
bones,  after  being  replaced,  do  not  remain  in  their  propei  awisp 
fituation,  they  are  to  be  retained  either  by  tubes  introduced' — -S 
into  the  noftrik,  or  by  a  double-headed  roller,  with  pro- 
per  comprcfles  as  the  cafe  may  require.  Inflammation  fhould 
be  prevented  by  the  proper  remedies. 

Much  'care  is  necefTary  in  replacing  the  fraftured  bones 
of  the  face,  and  in  drelfing  them,  in  order  to  prevent  defor¬ 
mity.  The  dreffings  may  be  retained  by  adhefive  plafters. 
Inflammation,  by  which  the  eyes,  nofe,  or  antrum  maxillare 
is  apt  to  be  injured,  fhould  be  prevented.  When  matter  , 
colleds  in  the  antrum,  it  is  to  be  removed  by  the  methods 

formerly  deferibed.  .  .  ^ 

For  replacing  fraftures  of  the  lower  jaw,  the  patient  Fradh 
fhould  be  feated  in  a  proper  light,  with  his  head  firmly  fe-® 
cured.  The  furgeon  fhould  prefs  with  one  hand  on  the  in-  _ 
fide  of  the  bone,  while  with  the  other  he  guards  again!!  in¬ 
equalities  on  the  ontfide.  If  a  tooth  come  in  the  way,  it 
fhould  be  extraded  s  when  any  of  the  others  are  forced  out 
of  their  fockets,  they  fhould  be  replaced,  and  tied  to  the 
neighbouring  teeth  till  they  be* Vie  firm.  The  fradured 
parts  being  kept  firm  by  an  affiftant,  a  thick  comprefs  of 
linen  or  cotton  fhould  be  laid  over  the  chin,  and  made  to 
extend  from  ear  to  ear  over  it ;  a  four-headed  roller  fhould 
be  applied  firm  enough  to  keep  the  fradured  parts  in  con- 
tad.  The  patient  fhould  be  kept  quiet  during  the  cure, 
and  fed  upon  fpoon-meat.  The  dreffings  fhould  be  remo¬ 
ved  as  feldom  as  poffible.  When  the  fradure  is  accompa¬ 
nied  with  an  external  wound,  the  parts  fhould  be  fupported 
by  an  affiftant  during  the  dreffing  of  it. 

Sect.  III.  FraSures  of  the  Clavicles,  Ribs,  Sternum,  and 
Spine . 

A  fracture  of  the  clavicle  is  eafily  difeovered  by  theFrai 
grating  noife  in  the  fradured  bone  upon  moving  the  arm®.^ 
freely,  by  the  ends  of  the  bone  yielding  to  preflure,  and  by 
the  motion  of  the  humerus  being  impeded.  .  All  that  can 
be  done  is  to  raife  the  arm,  and  fupport  it  at  a  proper 
height,  either  by  a  fling,  or,  which  is  better,  by  the  leather 
cafe  recommended  in  cafe  of  luxation  -of  this  bone.  By  this 
the  fradured  parts  will  be  brought  together,  fo  far  at  lead 
as  to  prevent  deformity,  and  render  the  bone  fufficiently 

Fradures  of  the  ribs  are  difeovered  by  preflures  "with  the  Of 
fingers.  The  fymptoms  are  commonly  moderate,  and  the 
patient  foon  gets  well.  In  fome  cafes,  however,  the  pain 
is  fevere,  the  breathing  becomes  difficult,  attended  with 
cough,  and  perhaps  with  fpitting  of  blood,  and  the  pulfe 
is  quick,  full,  and  fometimes  opprefled.  Thefe  fymptoms 
arile  from  the  ribs  being  beat  in  on  the  lungs. 

In  the  treatment,  it  is  proper  in  every  cafe  to  difeharge 
fome  blood.  If  one  end  of  the  rib  rife,  it  ought  to  be  re- 
prefled  by  moderate  preflure ;  and  to  prevent  its  rifing  again, 
a  broad  leather  belt  fhould  be  applied  pretty  tight,  and  con¬ 
tinued  for  fome  weeks.  When  a  portion  of  the  rib  is  for¬ 
ced  inwards,  an  opening  fhould  be  made  over  it  with  a  ica  - 
>pel,  and  then  it  fhould  be  elevated  with  the  fingers  or  a  for- 
•  cep3.  When  diflrefling  fymptoms  proceed  from  air  ©r 
blood  colle&ed  in  the  cavity  of  the  cheit,  thefe  fluids  ought 
to  be  difeharged  by  an  operation. 

The  fymptoms  of  a  fractured  ilerrmm  are  nearly  the  fame  o  ' 
with  thole  of  the  ribs.  It  requires  great  attention  from  then 
vicinity  of  the  heart  avid  large  blood-veffels.  The  patient 
ought  to  lofe  a  quantity  of  blood,  and  be  kept  on  an  anti- 
phlogiftic  regimen.  If  the  pair.,  cough,  and  oppieffed  breath¬ 
ing,  do  not  yield  to  thefe  remedies,  an  incifion  fhouUTe 
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|cu-  <  f  made  on  the  inured  part,  and  the  deprefled  piece  raifed 
[lhm  with  a  levator.  Should  this  be  inefficient,  it  may  be  affec- 
|  ted  bv  means  of  the  trepan  :  this  indeed  requires  the  great- 
,r'v  '  caution,  but  it  may  certainly  be  attended  with  advantage 
when  ti  e  patient's  Ire  is  in. danger. 

Fractures  of  the  vertebra;  generally  end  fatally.  We 
judge  of  the  exigence  of  fracture  there  by  examining  the 
1  *pai ts,  by  the  feverity  of  the  pain,  and  by  palfy  occurring  in 
the  parts  fi mated’ 'below  the  injured  part. 
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When  any  parts  of  the  vertebra*  near  the  integuments  are 
J<)ofe,  they  may  be  replaced  with  the  fingers,  and  retained 
by  proper  bandages.  When  this  is  impoffible,  fome  of  the 
tatell  authors  think  it  advifable  to  make  an  incifion,  and  raife 
any  portions  ot  the  bone  which  may  be  deprefled. 

StCT.  IV.  Pradure  of  the  Bones  of  the  Superior  Ext  re- 
i  m  ’ties. 

Ucf  •  f  The  fcapula  is  feldora  fractured  ;  when  it  is,  the  fradturc 
|cf^u!a.js  eafily  difeovered  by  the  pain,  the  immobility  of  the  arm, 
and  by  the  touch.  The  parts  may  be  replaced  with  greater 

Ieafe  if  the  mufcles  connedied  with  them  be  relaxed.  They 
are  retained  with  difficulty.  A  long  roller  fhould  be  em¬ 
ployed  for  this  purpofe,  with  which  the  head  and  fhoulders 
are  alfo  to  be  iupported.  The  arm  fhould  alfo  be  fufpend- 
ed  to  relax  the  mufcles  as  much  as  poffible,  and  inflamma¬ 
tion  particularly  guarded  againll  by  local  bloodings. 

Frafiures  of  the  humerus  are  cafily  difeovered  by  the 
pain,  the  immobility  of  the  arm,  and  a  grating  noife  on 
handling  the  parts.  In  reducing  the  fra&urc,  the  mufcles 
fhould  be  completely  relaxed  by  bending  the  arm  and  rai- 
fing  it  to  a  horizontal  p  dlure.  Extenfion,  if  necefTary,  may 
be  made  by  one  affiftant  grafping  the  arm  between  the  frac¬ 
ture  and  the  fhoulder,  and  another  between  the  fradlure  and 
the  elbow.  Alter  the  redaction,  one  fplint  covered  with 
flannel  fhould  be  laid  along  the  whole  outfide,  and  another 
along  the  whole  infide  of  the  arm ;  and  then  a  flannel  roller 
applied  fufficiently  tight  to  fupport  the  parts  without  in* 
terrupting  the  circulation.  The  arm  may  either  be  fup- 
ported  in  a  fling  or  Mr  Park  s leather  cafe,  (fig.  104).  The 
bandages  fhould  not  be  removed  or  fever?.!  days,  unlefs  fome 
urgent  fymptoms  render  it  necefTary.  In  about  a  week,  how¬ 
ever,  the  arm  fhould  be  examined  to  iee  whether  the  bones 
have  been  properly  fet. 

When  both  of  the  bones  of  the  fore-arm  are  broken,  the 
fradlure  is  eafily  difeovered  ;  but  when  only  one  bone  is  frac¬ 
tured,  tfpeeially  it  it  be  the  radius,  the  firmnefs  of  the  *  her 
rendeis  the  difeovery  more  difficult ;  the  grating  noife,  how¬ 
ever,  on  moving  the  bone  in  different  directions,  will  generally 
he  a  kifficient  lymptom  that  a  fradlure  has  taken  place.  When 
the  fradlure  happens  near  the  wrift,  particular  attention  is 
necefTary  in  order  to  prevent  a  fliff  joint.  In  order  to  re¬ 
place  the  parts,  the  mufcles  are  to  be  relaxed  by  bending 
the  joints  of  the  elbow  and  wrift,  and  the  limb  extended  a 
little  above  an  !  below  the  fracture.  After  reduction,  a 
fplint  reaching  from  the  elbow  to  the  ends  of  the  fingers  is 
to  he  applied  along  the  radius,  and  another  along  the  ulna ; 
and  both  are  to  be  heuied  with  a  roller  or  twelve  tailed 
bandage.  When  the  fplints  are  applied,  the  palms  fhould 
be  turned  towards  the  bread  as  the  mofl  convenient  pofiure. 
lhe  arm  fhould  .be  hung  in  a  fling.  A  partial  diflocation 
t  ^e  bones  o*  the  wriil  fomet  lines  attends  a  fradlure  of  the 

ladms,  by  which  a  fliff  joint,  under  the  bcil  piadtice,  is  apt 
*°  tnhie>  or  permanent  painful  lw’dlings  of  the  fore  arm.  In 
lueli  cafes,  the  patient  ought  to  be  warned  o'  the  danger, 

1  3fj|  *  iat  no  ^ame  may  be  afterwards  incurred. 

:‘h  '!c.  .  When  the  olccraiiimi  is  fiadluiycf,  the  arm  mnfl  be  kept 
ir.u.;  in  an  extended  date  during  the  cure,  by  applying  a  fplint 
oppoiite  to  the  joint  of  the  elbow,  reaching  from  the  middle 
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of  the  humerus  to  the  points  of  the  fingers.  The  *mWa/ture°f 
fhould  be  hung  by  the  patient’s  fide,  to  which  it  fhould  be  0 "es* 

fixed  by  means  of  firaps,  To  prevent  the  confeqUences  of  a  _ w - > 

fliff  joint,  the  dreffings  fhould  be  removed  about  the  eighth 
or  tenth  day,  the  fore-arm  for  fome  time  ilowly  moved 
backwards  and  forwards,  and  the  joint  rubbed  with  an  emo- 
lient  oil.  By  a  repetition  of  this  at  proper  intervals,  a  fluff 
joint  may  be  prevented.  ^9? 

,Anchylofis,  or  ttiftiiefs  of  the  joint,  commonly  fucccedsof  Tc 
fractures  of  the  bones 'of  the  wriil;,  owing  to  the  great  in- hones  of th* 
flammation  which  enfucs,  and  to  their  not  readily  reuniting  wrl^» 
from  their  fmallnef3.  To  prevent  this  as  much  as  pofliblc, 
after  replacing  the  bones,  the  injured  parts  fhould.be  leech¬ 
ed  freely,  and  in  proportion  to  the  violence  of  the  fymp- 
toms.  Splints  fhould  be  applied  exadlly  as  in  fradtures  of 
the  fore-arm,  and  the  arm  fupported  by  a  fling.  395 

In  fractures  of  the  metacarpal  bones,  a  firm  fplint  fhould  Of  die 
be  applied  over  the  whole  palm  and  infide  of  the  arm,  from^1 esofthe 
the  points  of  the  fingers  to  the  elbow,  in  order  to  prevent  * 
the  adtion  of  the  flexors  of  the  fingers.  The  bed  fplint  for 
a  fratftured  finger  is  a  piece  of  firm  pafteboard  properly  fit¬ 
ted  and  foftened  in  water  till  it  can  be  readily  moulded  into 
the  form  of  the  part.  This  fhould  be  applied  along  the 
whole  length  of  the  finger,  and  fecured  with  a  narrow  rol¬ 
ler.  At  the  fame  time,  a  large  roller  fhould  be  applied  over 
the  infide  of  the  hand  to  prevent  the  parts  from  being  mo¬ 
ved.  To  prevent  ftiffntfs,  the  dreffings  fhould  be  removed 
about  the  end  or  the  fecond  week,  and  the  joint  cautioufly 
bent;  and  this  fhould  be  repeated  daily  till  the  cure  be  com¬ 
pleted. 

Sect.  V.  If r  Cl  Bures  of  the  Bones  of  the  inferior  Extremities* 

Fractures  of  the  body  of  the  thioffibone  are  readily  j^a<^\,rc 
difeovered  by  the  grating  noife  when  the  ends  of  the  bones ^ie 
are  forcibly  rubbed  together,  by  the  fhortnefs  of  the  limb 
if  th$  fracture  be  oblique,  and  by  the  limb  being  unable  to 
fufi?in  the  body  But  fractures  of  the  neck  of  the  bone 
are  often  not  eafily  diflinguifhed  from  diflocation  of  the 
joint.  In  general  they  may  be  diflinguifhed  ’  y  the  circum- 
flances  mentioned  in  treating  of  luxations  of  this  bone.  In 
forming  a  prognolis,  we  ought  to  confider  that  no  fra 61 11  res 
are  more  apt  to  difappoint  our  expeditions  than  thofe  of 
the  thigh,  efpccially  when  the  neck  of  the  bone  is  broken, 
owing  to  the  difficulty  of  difeovering  the  place  of  the  frac¬ 
ture,  and  of  retaining  the  rones  even  after  they  have  been 
replaced.  In  order  to  reduce  fradures  of  the  thigh,  the 
mufcles  are  to  be  relaxed  y  moderately  f  ending  the  joints 
of  the  thigh  and  knee  :  w  hen  this  is  done,  unlefs  there  be 
much  pain  and  tension.,  the  bones  are  eafily  replaced  *  y  one 
affiflant  holding  the  upper  part  of  the  thigh,  while  another 
fupp  rts  and  gently  pulls  down  its  lower  extremity,  while 
the  furgeon  is  employed  in  adjufling  the  fradured  pieces. 

It  is  more  difficult  to  reduce  fradures  o  the  neck  of  the 
]  one,  on  account  of  the  *jreat  ftrength  and  various  direc¬ 
tions  of  the  furrounding  mufcles.  In  general,  however,  we 
fliall  lucceed  by  moderate  extenfion,  if  we  take  care  previouf- 
Iy  to  relax  all  the  mufcles  as  much  as  poffi  le  :  if  we  do  not 
fucceed,  we  mull  have  recourfe  to  machinery. 

Thegreatefl  difficulty  is  to  retain  the  bones  in  their  fit ua- 
tion  after  they  are  replaced.  The  limb  mufl  be  firmly  fe¬ 
cured  by  fplints  made  ot  thin  flips  of  wood  glued  to  leather 
(fig.  lo*.  a  and  b),  or  o:  thick  pafteboard.  One  fplint,  broad 
enough  to  cover  half  of  the  thigh,  fhould  reach  from  the  top 
of  the  hip  joint  to  a  little  below  the  knee,  and  another, 
covering  about  a  third  part  of  the  thigh,  from  the  groin  to 
a  little  below  the  knee.  The  fplints  fhould  be  lined  with 
flannel.  They  are  to  be  fecured  by  a  twelve- tailed  bandage, 
and  over  all  a  thin  pillow  fhould  be  put  nearly  as  long  as 
Z  the 
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,  ,  ,  .  ,  .  nn  :n  tt,e  anxious,  however,  about  bringing  the  pieces  very  clofe  to-Fraft 

The  fplints  and  bandages  may  e  p  aether,  as  a  cure  may  be  made  though  they  remain  at  a;hc  B 
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following  manner:  The  patient  being  placed  on  a  rm  air 
mat trefs,  with  hh  knee  moderately  bent,  the  long  fplint  ban- 
dao-e  and  pillow  are.  to  be  applied  to  the  outfide  of  the  thigh, 
and  the  patient  fhould  be  turned  fomewhat  towards  the  at 
feded  fide,  with  the  knee  and  leg  railed  a  little  higher  than 
the  body  :  the  fhort  fplint  fhould  then  be  applied  along  the 
infide  of  the  thigh,  and  the  bandage  already  placed  without 
the  other  fplmt,  applied  fo  tight  as  to  make  an  equal  mode- 
rate  preffuie  over  the  whole  :  ( See  fi  r.  106.).  To  make  the 
part  dill  more  fecure,  it  is  proper  to  infert  a  long  firm  fplint 
ot  timber  under  the  middle  of  the  pillow,  an,  to  fix  it  y 
two  broad  ftraps  to  the  upper  part  of  the  limb.  To  pre¬ 
vent  the  limb  from  .being  afte&ed  by  involuntary  ftartings, 
the  pillow  fhould  be  fixed  to  the  bed  by  ft  raps  :  to  keep  oft 
the  weight  of  the  bed-clothes,  a  frame  with  hoops  fhould  be 
placed  over  the  thigh.  The  parts  -fhould  be  examined  after 
fome  time  to  fee  that  the  bones  be  not  difplaced.  When 
there  is  pain,  fwelling,  and  inflammation,  leeches  and  other 
remedies  fhould  be  applied.  To  render  the  fituation  of  the 
patient  as  eafy  as  poffible  during  the  cure,  he  may  be  allow¬ 
ed  after  the  fecond  week  to  turn  a  little  more  towards  his 
back,  and  at  the  fame  time  to  extend  the  joint  of  the  knee 
in  a  fmall  degree  :  after  this  time  a  little  flexion  and  extern 
fion  of  the  limb  may  be  daily  repeated  to  preferve  the  ufe  of 
the  joint. 

The  method  here  deferibed  generally  fucceeds.  Sometimes, 
however,  notwithftanding  all  our  care,  the  ends  of  the  bone 
flip  over  each  other.  To  prevent  the  deformity  -which  this 
occafions,  it  has  been  attempted  to  make  extenfion  and  coun¬ 
ter- ex  tenfion  by  machines :  but  the  pain  and  irritation  have 
always  been  fo  great  that  little  advantage  has  yet  been  de¬ 
rived  from  fuch  means.  The  invention  (fig.  107.)  of 
the  late  Mr  Gooch  of  Norwich,  improved  by  the  late  Dr 
Aitkenof  Edinburgh,  has  been  recommended  as  one  of  the 
beft  machines  for  oblique  fra&tires  of  the  thigh.  After 
endeavouring  to  remove  the  pain,  fwelling,  and  inflamma¬ 
tion,  which  are  fometimes  fo  great  as  to  preclude  the  appli¬ 
cation  of  the  fimpleft  bandage,  this  machine  may  be  tried. 
But  if  it  be  found  impra&ieable  to  ufe  it,  the  cure  mull  be 
conducted  in  the  ufual  way  with  the  chance  of  the  fractured 
pieces  overlopping  one  another,  and  of  courfe  the  limb  being 
fomewhat  fhortened. 

The  patella  is  moll  frequently  fra&ured  tranfverfelv, 
fometimes  lengtliwile,  and  fometimes  into  feveral  pieces. 
Fra&ures  of  this  hone  have  been  laid  commonly  to  end  in 
a  ftiff  joint ;  but  this  is  perhaps  moil  frequently  owing  to 
the  limb  being  kept  too  long  in  an  extended  pofture.  In 
the  treatment  of  fractures  ot  this  bone,  the  leg  fhould  be  ex¬ 
tended  to  relax  as  much  as  poflible  the  foft  parts  connected 
with  the  bone.  The  patient  fhould  be  placed  on  a  firm 
mattrefs,  and  a  fplint  be  placed  under  the  limb  low*  enough 
to  reach  from  the  top  of  the  thigh  to  the  under  end  of  the 
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gether,  as  a  cure  may  be  made  though  they  remain  at 
confiderable  diftance.  The  bandages,  unlefs  particular  iympA  1 
toms  occur,  fhould  not  be  removed  till  the  end  of  the  fecond 
week  ;  after  which  the  joint  fhould  be  cautioufly  bent  every 
fecond  day  to  prevent  ftiffne  s.  ^ 

The  leg  is  commonly  frn&ured  near  the  lower  end,  this°U; 
being  the  weakeft  part  of  the  bones.  In  the  treatment  of  a 
fradlnred  leg  the  fame  rules  apply  which  were  given  for  a 
fra&ured  thigh  bone.  The  mufcles  fhould  be  relaxed  by 
bending  the  knee  ;  but  little  advantage  can  be  derived  from 
bending  the  foot,  for  in  proportion  as  the  mufcles  behind 
are  relaxed  thofe  before  are  put  on  the  ftreteh  :  the  pa¬ 
tient  may  be  therefore  allowed  to  keep  the  foot  in  the  eafieft 
pofture.  The  bones  are  commonly  replaced  by  the  gentle 
extenfion  of  the  upper  part  of  the  limb  by  an  aliiftant,  while 
another  fupports  it  at  the  ankle.  The  bones  being  repla¬ 
ced,  and  the  limb  laid  on  its  outfide  with  the  knee  bent,  two 
fplints  (fig.  109.)  are  to  be  applied,  long  enough  to  reach 
from  the  upper  part  of  the  knee  to  the  edge  of  the  foie,  fo 
as  to  prevent  the  motion  both  of  the  knee  and  ankle.  The 
fplints  are  to  be  retained  by  a  twelve-tailed  bandage,  as  in 
the  cafe  of  fradlured  thigh  bone.  See  fig.  106. 

If  the  patient  be  either  very  reftlefs  or  troubled  with  fpaf- 
modic  affe&ions  of  the  mufeles  of  the  leg,  an  additional 


fplint,  fhaped  to  the  form  of  the  leg,  fhould  be  applied  along 


the  outfide  of  it,  and  fixed  by  a  ftrap  at  the  upper,  and  an- 
other  at  the  under  part  of  the  leg.  When  the  patient  can- 
not  reft  when  lying  on  either  fide,  he  may  be  placed  on  his 
back,  and  the  curved  Hate  of  the  knee  ftill  preferved  by 
raifing  the  le  -  a  little  above  the  level  of  the  bod?  on  a  frame 
made  for  the  purpofe.  This  variety  of  pofture  may  like- 
wife  be  ufed  in  fraftures  of  the  thigh.  The  patient  may 
from  the  firft  be  laid  in  this  pofture,  or  he  may  alternately 
change  from  the  one  to  the  other.  No  change  of  pofture, 
however,  fhould  be  allowed  for  the  firft  ten  or  twelve  days. 
When  the  fibula  only  is  fraft tired,  it  is  apt  to  be  confidered 
as  a  fprain  of  fome  of  the  mufcles  ;  but  this  ought  to  be  i 
particularly  attended  to,  as  the  miftake  may  be  followed  by  I 
bad  conl'equences.  When  both  the  bones  of  the  leg  are 


■J 

I 

if 


broken,  the  portion  next  the  foot  is  commonly  drawn  towards 
the  back  part  of  the  leg,  fo  that  a  prominency  is  produced 
by  the  fra&ured  part  ot  the  upper  portion  of  the  bone ; 
and  this  is  improperly  termed  the  rifing  end  of  the  tra&ured 
bone.  The  appearance  is  entirely  produced  by  the  infi  nor 
por  :!on  falling  baek.  Hence  no  advantage  is  derived  rrom 
preffure  being  made  on  the  upper  end  of  the  bone  :  the  in¬ 
ferior  portion  fholild  be  raifed  fo  as  to  bring  the  parts  into 
contadf,  and  then  by  proper  bandages  they  ought  to  be  fup- 
ported  till  they  are  perfe&ly  united. 

Fra&urcs  of  the  bones  of  the  foot  and  toes  are  treated] 
nearly  in  the  fame  manner  as  fra&ures  of  the  hand  and  fin¬ 
gers.  Befides  the  fplint  which  may  be  necefl’ary  for  the 

1  *  t  1  n  1  1  v  - _ _ 1,  J  a h  /  -k  4  1 1 1  * 


to  reach  from  the  top  of  the  thigh  to  the  under  end  ot  the  gers.  Ueliaea  tne  lpuru  which  may  uc  utwiwiy 
leg,  to  which  the  limb  fhould  be  fixed  by  a  number  of  ftraps  particular  part,  a  large  one  fhould  be  appled  over  the  lole , 
to  keep  it  in  a  ftate  of  extenfion.  The  fra&ured  bones  are  nor  fhould  any  motion  be  allowed  for  a  coniiderable  time 

either  in  the  foot  or  ankle,  otherwife  the  bones  may  be  oil* 


then  to  be  brought  together,  and  fuch  a  number  of  leeches 
applied  to  the  joint  as  will  remove  as  much  blood  as  the  pa¬ 
tient  can  bear  ;  and  as  long  as  much  pain  and  tenfion  con¬ 
tinue,  Saturnine  and  other  ailringents  are  to  be  ufed  for  re¬ 
moving  them.  When  this  is  accomplifhed,  and  the  parts 
properly  adjufted,  a  large  pledget  of  Goulard’s  cerate 
fhould  be  laid  over  the  joint,  and  a  hooped  frame  employed 
to  keep  off  the  bed-clothes.  In  a  longitudinal  fraftuie  the 


placed,  and  a  proper  cure  prevented. 

Sect.  VI.  Of  Compound  Fr allures. 

By  compound  fradlure  is  now  generally  meant  a  frafture 
of  a  bone  communicating  with  an  external  wound  in  the 
integuments.  They  are  much  more  dangerous  than  fimple 
fractures.  The  generality  of  authors  have  confidered  am 


to  keep  off  the  bed-clothes.  In  a  longitudinal  fraftuie  the  fractures.  I  he  generality  oi  authors  have  coiincerv.a 
part3  are  eafily  kept  together  by  a  common  uniting  bandage  putation  as  indifpenfable  in  cafes  of  compound  fra&uies, 
or  adhefive  plafter  ;  but  in  tranfverfe  fra&nres  more  force  while  a  few,  particularly  Mr  Bilguer,  furgeon-general  to  tne 
is  necefiary*.  Various  bandages  have  been  employed  for  armies  of  the  late  king  of  Pruffia,  affirm  that  it  is  fcarcey 
drawing  the  pieees  together  in  fuch  fra&ures  ;  one  of  the  beft  ever  neceffary.  Both  feem  to  have  carried  matters  too 
of  theie  is.  that  reprefented  fig.  to8.  We  need  not  be  far 


Some  of  the  lateft 


and  belt  furgeons  have  recom¬ 
mended 
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aipo-d  mended  never  to  amputate  immediately  m  private  pra&ice, 
unlefs  when  the  bones  are  fo  much  fh uttered  that  they  can- 
^T-^not  reunite,  or  the  texture  of  the  foft  parts  completely  de- 
ftroyed  ;  bccaufe,  even  if  amputation  be  at  laft  neceflary, 
the  patient  w  11  have  a  greater  chance  of  recovering  than  if 
it  had  been  performed  immediately  after  the  accident :  for 
the  ltate  of  wenknefs  to  which  he  is  generally  reduced  ren¬ 
der  the  attendant  fymptoms  ids  violent.  On  the  other  hand, 
it  has  been  coufidered  as  no  bad  rule  in  the  army  or  navy, 
where  patients  cannot  be  kept  in  a  proper  fituationjand  where 
fufnefent  attention  cannot  be  given,  to  amputate  immediately 
in  cafes  of  compound  fradlures  of  the  large  bones  of  the 
extremities.  When  amputation  is  not  performed  immedi¬ 
ately,  it  is  not,  for  feveral  days  at  leaft,  admiffible.  It  may  af¬ 
terwards  be  rendered  neceflary  by  hemorrha  ries,  which  can¬ 
not  be  flopped  but  by  means  more  dangerous  than  amputation 
itfelf ;  by  extenfive  mortification  ;  or  by  the  ends  of  the  frac¬ 
tured  bones  remaining  long  difunited,  while  a  great  discharge 
o"  matter  endangers  the  patient’s  life. 

In  treating  compound  fra&ures,  all  extraneous  bodies 
1  fhould  be  removed,  as  alfo  all  thofe  fmall  pieces  of  bone 
which  will  probably  not  unite  with  the  reft.  For  this  pur- 
poie  the  opening,  if  neceflary,  fhould  be  enlarged  with  a 
fcalpel.  The  next  flep  is  to  replace  the  bones  by  relaxing 
the  mtifcles  as  in  Ample  fradlures.  Sometimes  part  of  a 
bone  projects  fo  far  through  the  integuments  that  it  cannot 
be  replaced  without  either  fawing  off  the  end  of  it,  or  en¬ 
larging  the  wound.  If  the  fra&ured  bone  be  long,  fliarp, 
and  projecting*  much,  it  is  heft  to  faw  it  ofF ;  for  though  it 
were  reduced,  it  would  not  readily  reunite,  and  it  would 
be  apt  to  excite  much  pain  and  inflammation  :  But  if  it 
be  broad  at  the  bafe,  and  of  no  great  length,  it  ought  cer¬ 
tainly  to  be  lawed,  even  though  it  cannot  be  reduced  with¬ 
out  enlarging  the  wound.  For  the  moft  part,  it  is  only  the 
jfkin  which  it  is  neceflary  to  cut ;  but  even  the  mufcles  ought 
to  be  divided,  though  as  much  as  poflible  in  the  direction  of 
their  fibres,  when  the  bone  cannot  otherwife  be  replaced. 
After  the  reduction,  a  pledget  of  fome  emollient  ointment 
is  to  he  laid  over  the  wound,  and  the  limb  placed  on  a 
firm  fplint,  and  flill  kept  in  a  relaxed  pofture.  In  dref- 
fing  the  wound,  the  limb  ought  not  to  be  moved  :  the  many- 
tailed  bandage,  therefore,  fhould  be  ufed  rather  than  a 
roller.  Vaiious  contrivances  have  been  fallen  upon  to  al¬ 
low  the  limb  to  be  at  reft  while  the  furgeon  is  drefling  it. 
The  fra&ure  box,  invented  by  the  late  Mr  Rae  furgeon  in 
Edinburgh,  is  one  of  the  belt.  When  the  leg  is  laid  on 
this,  it  may  be  drefled  with  tolerable  facility  without  moving 
it.  We  are  happy  to  have  it  in  our  power  to  announce  to 
the  gentlemen  of  the  medical  faculty,  that  another  machine 
has  lately  been  invented  by  Mr  Samuel  James  furgeon  in 
Hoddelden,  Herts,  which,  we  are  told,  will  effe&ually  relax 
the  muicles,  and  retain  the  bones  in  their  natural  fituation, 
without  pain  to  the  patient  or  the  leait  inconvenience  to  the 
operator.  See  fig.  iio. 

It  is  of  the  greateft  importance  to  prevent  inflammation, 
which  is  apt  either  to  produce  mortification,  or  to  give  rife 
to  ex  ten  five  abfeefies.  The  d  reflings  fhould  be  removed 
once  or  twice  daily  according  to  the  quantity  of  matter. 
The  common  application  of  warm  poultices,  on  account  of 
their  inconvenience,  may  be  deferred  till  they  become  ne- 
ceflary  by  the  approach  of  inflammation,  which  they  are  to 
be  coufidered  as  the  fureft  means  of  preventing  by  exciting 
*  discharge  of  matter.  Whenever  the  inflammation  1'ub- 
fidcs,  and  a  free  diicharge  of  pus  is  produced,  the  poultices 
ought  to  be  laid  afide,  left  they  do  harm  by  relaxing  the 
pans  too  much,  and  exciting  too  copious  a  difeharge.  The 
lore  ought  then  to  be  drefled  with  mild  aftringents,  and  the 
patient  kept  on  a  nourifhino  diet  with  tonic  medicines.  A 
iree  paflage  fhould  be  given  to  the  matter  by  putting  the 
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limb  in  a  favourable  poftufe,  and  bv  making  a  counter  open-  Diftortions- 
ing,  if  neceflary,  to  the  moft  depending  part.  But  this  may  * 

be  frequently  avoided,  by  covering  the  fore  with  foft  lint 
or  fponge  to  abforb  the  matter.  If  the  difeharge  become 
exceflive,  and  cannot  be  leflened  by  the  means  above-men¬ 
tioned,  it  will  be  found  to  proceed  from  a  portion  of 
looie  bone  which  has  not  been  earlier  noticed,  by  the  re¬ 
moval  of  which  it  may  be  ftopt.  If,  inftead  of  producing 
matter,  the  inflammation  terminate  in  gangrene,  the  danger 
is  ftill  greater  than  under  the  moft  extenfive  abfeefles.  For 
the  treatment  of  this,  the  reader  is  referred  to  Chap.  III. 

Se<ft.  zd. 

Chap.  XXXIII.  Of  Diftortions. 


Distortions  or  the  bones  may  arife  from  external  in- Caufes  of 
juries,  from  difeafed  conftitutions,  from  a  morbid  ftate  of  thediftoniou. 
bones,  or  a  contra&ed  ftate  of  the  mufcles,  or  both  ;  but 
the  affeeftion  is  moft  frequently  owing  to  a  weakly,  delicate 
conftitution,  as  in  rickety  or  fcrophulous  cafes. 

In  the  treatment  of  diftortions  o>  the  fpine,  particular  at«Trett°n*ent 
tention  ought  to  be  paid  to  the  caufe  of  the  diforder.  Ifof  diftor- 
it  appear  to  arife  from  the  patient  continuing  too  long  in -K]n  the 
any  particular  pofture,  every  habit  of  this  kind  fhould  befpine* 
guarded  againft  on  the  firft  appearance  of  the  difeafe.  If 
the  patient  has  turned  too  much  to  one  fide,  the  reverfe  of 
this  ftiould  be  advifed.  He  ought  to  fleep  upon  a  firm 
hair  mattrefs,  that  his  body  may  lie  upon  an  equal  furface. 

He  fhould  ufe  an  invigorating  diet,  the  cold  bath,  bark,  and 
other  tonics.  By  a  ftridl  attention  to  the  ufe  of  thefe  re¬ 
medies  the  difeafe  has  ibmetimes  been  retarded  in  its  pro¬ 
ofs.  Various  machines  have  been  invented  for  removing 
diftortions  of  the  fpine  by  prefllire ;  but  confiderable  cau¬ 
tion  is  here  required,  otherwife  much  injury  may  arife  from 
it.  .  Some  advantage,  however,  in  certain  cafes,  has  been 
derived  from  the  ufe  of  the  common  collar  (fig.  I  f  i.)  ;  or 
the  flays  and  machinery  adapted  to  them  (fig.  1 12.),  in¬ 
vented  in  France,  and  afterwards  brought  into  ufe  in  this 
country  by  Mr  Jones  of  London,  are  found  to  be  ftill  better 
fuited  to  this  purpofe. 

The  fame  caufes  which  produce  diftortions  of  the  fpine  0f 
may  likewife  produce  diftortions  of  the  limbs.  Sometimes  limb*, 
the  diilortion  takes  place  with  the  original  formation  of  the 
bones,  at  other  times  it  occurs  in  infancy,  and  now  and  then 
at  a  more  advanced  period  of  life.  In  early  infancy  the 
bones  are  fo  pliable  as  to  be  readily  affefted  by  the  pofiures 
of  the  body.  When  a  child  is  too  foon  allowed  to  attempt 
to  walk,  its  legs  arc  apt  to  become  crooked  from  their  inabi¬ 
lity  to  fupport  the  weight  of  the  body.  Certain  difeafes  like- 
wife,  efpecially  rickets,  foten  the  bones  fo  much,  that  they 
yield  to  the  pofture  of  the  body,  and  to  the  common  a&ion 
of  their  mufcles. 

When  the  diftortion  of  a  limb  is  owing  to  a  curvature  in 
a  bone,  if  the  cafe  be  recent,  and  efpecially  if  it  occur  in 
childhood,  it  may.  frequently  be  removed,  without  much 
difficulty,  by  making  a  gradual  but  conftant  preflure,  by 
the  ufe  of  machinery,  on  the  convex  fide  of  the  limb,  till  it 
recover  its  natural  appearance.  When  the  deformity  occurs 
in  the  leg,  a  method  has  been  ufed,  in  feveral  inflances, 
which  is  to  fix  a  firm  fplint  of  iron,  lined  with  leather,  in  the 
fhoe,  on  the  concave  fide  of  the  leg,  the  other  end  of  the 
fplint  to  reft  againft  the  under  end  of  the  thigh;  when,  if  a 
broad  ftrap  or  two  be  applied  round  the  kg  and  fplint,  an 
eafy, gradual  preffure  maybe  made,  and  confiderable  advantage 
derived  from  it.  See  fig.  11^5. 

Along  with  the  curvature  above  mentioned,  it  com¬ 
monly  happens  that  the  feet  and  ankles  are  afFe&ed.  When 
the  bones  of  the  leg  are  bent  outward,  the  fore  part  of  the 
foot  is  turned  inward,  and  the  inner  edge  upwards ;  and 
the  reverfe;  if  the  leg  be  bent  inward.  In  thefe  cafes  the  affec- 
^  2  tions 
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.  of  the  difeafe  be  flopped ;  the  firft  fign  of  wjvch  is,  the  appearance  4a* , 

'£  to  l^e  cun„  ,  0f  an  inflamed  circle  between  the  difeafed  and  found  parts.  & 

As  foon  as  the  difealed  begin  to  feparate  from  the  found'  )< 
parts,  amputation  of  the  H  ub  ought  to  be  performed,  and  | 
110  time  ought  now  to  be  loll,  leit  the  patient  fufter  train 
the  abiorption  of  putrefeent  matter. 

No  oart  o*  furgery  is  brought  to  greater  perfection  than 
the  manner  of  performing  amputation.  Before  the  men, 
tion  of  the  tourniquet,  and  the  method  of  fecunn g  the  vef. 
fels  by  ligature,  the  operation  was  ielclom  undertaken ;  and 
a  great  proportion  of  thole  upon  whom  it  was  performed 
died  foon  after.  In  the  prelent  improved  method,  one  death 
does  not  happen  in  twenty,  or  even  thirty  cafes.  In  per, 
forming  the  operation,  particular  attention  is  to  be  paid  to 
the  fpot  where  the  incifion  is  to  be  made  ;  the  quantity  of 
fcin  and  cellular  fubftance  necelfary  to  be  fared,  fo  as  to 
cover  the  mufcles  and  bone  completely,  w^out  bein  >  ilreuh, 
ed;  cutting  the  mufcles  in  fuch  a  manner  that  they  may 
unite  with  each  other  and  entirely  cover  the  end  ot  the  bone; 
the  prevention  of  hemorrhagica  during  the  operation ;  the 
tying  of  the  arteries  alone,  without  including  the  nerves  or 
any  of  the  contiguous  •parts  ;  fecuriug  the  integuments  fo 
T«  amputation,  wn.cn  in  lursrery  »«.,«■,  —  as  to  prevent  them  from  retraAin?  after  the  operation  ;  and 

.  tta  ,r,.r  «nd  ..be  .ijtrf  «  ib  the  ope*io.,fc 

UtfSi  The  patient  be.ng  properly  placed,  »i.b  all, »«n..t.  attend,^ 

Rwneft  may  be' apt  Intake  plate.  A.l.nj  ago  a.  the  year  and  the  apparatus ,  »  prop.,  .rd„,  .be  fio.of  theb«d»J 
1 670  it  was p-opoi'ed  by  Jacob  Young,  an  Engliih  furgeon,  the  limb  is  to  be  flopped  by  the  tourniquet  (fig.  16.).  The 
in  a9treatife  mailed  Curlu,  Triumphal',,  ,x  Terebinth, no,  to  fir  ft  incifion  is  to  be  made  through  the  flan  and  ceUulwfub.  || 
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chap,  xxx: 


tioM  of  the  feet  are  generally  owing . -  —  ,  .  f  the 

much  out  of  its  natural  direction,  it  may  be 
fix  the  fphut  and  fhoe  to  a  fiame  (fig.  i  4 •)> 

the  cure  {bill  more  effectual.  „  ,  , 

Befides  the  inftrument  already  mentioned,  fome  have  ufed 
a  kind  of  boot,  cut  leugthwife,  made  of  hardened  leather  or 
of  metal,  &c.  which  may  in  fome  cales  fufficiently  anfwer 

th<In  cafe^of  club  foot,  where  the  diftortion  is  in  the  middle 
of  the  foot,  a  pair  of  ftioes,  fuch  as  are  reprefer  ted  m  ig. 
lie.  have  been-  found  ufeful.  After  the  leet  are  tixed  in 
the  ftioes,  the  fore  part  of  the  ‘eet  may  be  feparated  y 
means  of  a  ferew  in  two  plates,  which  are  fixed  to  the  iole. 

Chap.  XXXIV.  Of  imputation. 

s  e  C  T .  I.  Of  Amputation  in  general. 

In  amputation,  which  in  furgery  fignifies  cutting  off 


prefer vc  a  flap  of  flefh  and  Klein,  which  was  to  be  folded  over 
the  bone,  and  which,  uniting  to  the  parts  of  the  wound  alter 
amputation,  would  effectually  cover  the  bone,  and  prevent 
the  inconveniences  above  mentioned.  No  traces  of  the  luc- 
cefs  of  this  method,  however,  can  be  found  till  the  year 
*696  ;  when  a  Latin  difiertation  was  publi Hied  upon  it  by 
P.  Adrians  Verduin,  an  eminent  furgeon  in  Amfterdam. 
The  moil  fang  nine  expectations  were, formed  of  its  fuccefs ; 
and  it  was  even  thought  that  the  flap  would  prevent  the 
jieccffity  of  tying  up  the  bloo  i-veffels.  However,  it  does 


fiance  by  one,  or  rather  by  two,  ftrokes  of  the  amputating 
knife  reprefented  in  fig.  Ji6.  Thek  are  next  to  be  fepa- 
rated  from  the. mufcles,  as  far  as  may  appear  fufFicient  for 
covering  the  flump.  The  feparated  fkin  or  flap  fliould  be 
flrongly  drawn  up,  or  what  perhaps  anfwers  better,  turned 
up  all  round  the  limb,  leaving  this  part  of  the  mufcles  quite 
b&re.  The  flap  is  to  be  kept  in  this  fituation  by  an  affiit- 
ant,  while  the  operator  makes  the  next  incifion  at  the  edge 
of  the  reflected  fkin,  and  cuts  till  he  comes  to  the  bone. 
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neceihty  ot  tying  up  trie  Dioo  vvene.s.  nwcvu,  ...  ™  This  incifion  (ho, .Id  be  begun  on  the  lower  fide  of  the  limb, 
not  appear  that  the  method  as  at  that  time  pra&iled  either  that  the  blood  may  not  prevent  the  eye  from  readdy  o.  ow- 
did  or  could  fucceed;  and  accordingly  it  was  entirely  laid  ing  the  edge  ot  the  kn.le  during  the  whole  cut.  ihe 
afide  ;  but  it  has  been  lately  revived  with  confiderable  im-  mulcles  are  now  to  be  leparated  from  the  bone  as  high  M  I, 
orovements.  may  enable  them  afterwards  completely  to  cover  it. 

P  Amputation  may  be  rendered  neceffary  when  a  member  fo  t  parts  in  general  are  then  to  be  drawn  up  by  retraftors, 
is  fo  much  difeaftd  as  to  be  uielefs,  or  when  it  puts  life  in  which  may  be  either  ot  leather,  as  in  fig.  n  7-  or  metal,  asm  . 
,  r  fig  1 1 8.  u  and  b.  '1  he  periolleuims  to  be  divided  at  the  place 

The  caufes  in  general  rendering  this  operation  neceffary  where  the  faw  is  to  be  applied  ;  but  no  part  of  the  boiie  is 
are,  bad  compound  ira&ures  ;  extenfive  lacerated  and  con-  to  be  denuded  ot  this  membrane,  which  is  aitei  waids  to 
tufed  wounds  ;  part  of  the  limb  being  carried  off  by  a  can-  cover  the  flump,  otherwise  truubleiome  exfoliations  may 
non  ball  or  otherwife,  the  bones  being  unequally  broken  and  enftie.  At  this  place  the  faw  (h  >.  1  !9‘ )  1S  10  aPP  ie  ’ 
not  properly  covered  ;  extenfive  mortification  ;  white  fwell-  and  the  bone  divided  with  long  Heady  llrok.es.  in  this  part  | 
in^-s  of  the  joints  ;  large  exoltofes  ;  ulcers  attended  with  ex-  of  the  operation  a  good  deal  depends  upon  ^  the  (teadine  s 
tenlive  caries;  cancer  or  other  incurable  ulcers;  varicofe  kinds  of  the  aflillant  who  holds  the  limb;  tor  if  it  be  he  too 
<jf  tumors  ;  particular  dillortions  of  the  bones.  High*  the  motion  ot  the  faw  will  be  impeded  ;  while  the  bon$ 

Amputation  may  alfo  be  fometimes  neceffary  from  violent  may  be  fplintered  it.  it  be  not  fufficiently  railed.  Any 
hemorrhagies  ot  fome  principal  artery  during  the  cure  of  a  points  or  iplinters  which  may  be  left  fhould  be  immediate  y 
fractured  limb,  or  trom  fuch  a  profufe  difeharge  of  matter  removed  with  the  pincers  (fig.  i2p*)*  ^  retradlors  are 

taking  place  that  the  lfrength  ot  the  patient  is  txhauiled.  now  to  be  laid  afide,  and  the  principal  arteries  fepaiate 
Laceiated  and  contuled  wounds  may  require  amputation,  fiom  the  nerves,  and  fecured  by  the  teaaculum  (fig.  1 7* n 
on  account  of  hemorshagy  enfuing  which  cannot  be  flop-  or  forceps  (fig.  120.  «),  and  ligatures. 
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ped.  Extenfive  mortification  may  take  place,  and  fuch  large 
quantities  of  matter  be  formed,  that  the  patient  will  be  un¬ 
able  to  bear  up  under  the  difeharge 

Where  part  of  the  limb  is  carried  off,  it  is  neceffary  to 
amputate  higher  up,  fo  as  to  cut  the  bone,  as  well  as  the 
foft  parts,  in  fuch  a  manner  as  may  admit  of  a  much  (peedier 


The  tourniquet  ihould  next  be  a  little  flackened,  to  allow 
the  different  branches  to  be  ditcovered  :  The  clotted  blood 
is  to  be  cleared  away  with  a  warm  iponge.  The  patient 
fliould  get  fome  warm  cordial  drink,  and  all  the  arterial 
branches  which  can  be  difeovered  ought  to  be  taken  up. 
The  ends  of  the  ligatures  are  then  to  be  cut  of  fuch  a  length 


a  manner  as  may  admit  or  a  muen  tpeedier  x  ne  ends  or  me  ligatures  die  uc  kui  , 

and  fafer  cure.  When  mortification  occurs,  every  thing  as  to  allow  them  to  hang  without  the  lips  of  the  woim  * 

©ught  to  be  done  for  the  fupport  of  the  patient  till  the  The  mufcles  and  fkin  are  now  to  be  drawn  down,  and  bioug^ 
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into  clofe  contaft,  tliat  the  Hump  may  be  completely  cover¬ 
ed.  The  parts  are  ::ext  to  be  fecured  by  proper  banda¬ 
ging  ;  and  if  the  operation  has  been  properly  performed,  the 
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>fc  71  cure  will  commonly  be  made  by  the  firfl  intention,  and  may 
completed  in  the  courfe  of  three  or  four  weeks,  and 
femetimes  in  a  fhorter  period.  This  however  mull  depend 
rnuch  upon  the  coniUtution  of  the  patient,  as  well  as  the 
manner  of  performing  the  operation. 

Sect*  II*  Of  Amputating  the  Arm  and  Fore-arm. 

Amputation  of  the  arm  is  performed  according  to  the 
rales  aheady  laid  down.  No  more  of  it  fhould  be  removed 
than  is  difeafed  ;  for  the  longer  the  flump  is,  the  more  ufe- 
fnl  it  proves.  The  tourniquet  is  to  be  applied  a  little  above 
the  part  where  the  operation  is  to  be  performed  :  As  much 
cf  the  integuments  fhould  be  laved  as  may  be  perfectly  fuf- 
fceient  for  covering  the  fore.  In  taking  up  the  artery, 
after  the  bone  has  been  divided,  the  operator  ought  to  be 
attentiven  ct  to  include  the  radial  nerve,  which  may  be 
readily  difeovered  and  feparattd,  ns  it  lies  dole  upon  the 
fore  part  of  the  artery.  The  ore  aim  is  to  be  amputated 
nearly  in  the  fame  manner  as  the  leg  ;  only  that  the  Hump 
tnay  be  covered  by  amputating  with*  the  double  incifion, 
without  the  abidance  of  a  flap,  which  it  isnecettary  to  form 
in  the  leg. 

Sect.  III.  Of  Amputating  the  Thigh. 

ik d  of  In  performing  this  operation,  the  patient  ought  to  be 
nS  placed  upon  a  table  ot  ordinary  height,  with  the  difeafed 
limb  fupported  and  fecured  by  an  attiflant  fcated  before 
him,  while  other  a  (lid  ants  take  care  of  the  other  leg  and 
the  arms.  The  c •  urfe  of  the  blood  is  to  be  flopped  by 
applying  the  tourniquet  over  the  trunk  of  the  Amoral  ar¬ 
tery,  near  the  upper  part  of  the  thigh.  No  more  of  the 
thigh  ought  to  be  removed  than  is  tendered  necefTary  by  the 
difeafe,  as  the  more  of  it  is  left,  the  more  uftful  it  will  be 
to  the  patient.  An  attiflant  fhould  grafp  the  limb  with 
both  hands  a  little  above  the  place  where  the  fkin  is  to  be 
divided,  and  draw  it  up  as  far  as  poffible  ;  while  the  opera¬ 
tor,  banding  on  the  outfide  of  the  limb,  makes  a  circular 
incifion  down  to  the  mtifcles  by  one  or  two  flrokes  of  the 
knife.  As  much  of  the  integuments  is  then  to  be  dtfle&ed 
with  a  fcalpel  (from  the  mufcles  as  may  cover  the  flump 
completely  ;  and  this  part  of  the  fkin  may  either  be  turned 
back,  or  drawn  tightly  up  by  an  attiflant.  The  mufcles 
may  then  be  divided  quite  acrofs  to  the  bone  by  the  edge 
of  the  fkin,  in  the  common  way,  or  cut  obliquely  upwards, 
according  to  the  method  of  Allanion,  fo  as  to  lay  the  bone 
bare  two  or  three  fingers* breadth  higher  than  is  done  in  the 
common  way.  The  mufcles  are  next  to  be  feparated  from 
the  bone  with  a  fcalpel  a  little  way,  that  a  fufficient  quan¬ 
tity  may  be  left  for  covering  the  end  of  it.  The  reft  of 
the  operation  is  to  be  performed  exactly  according  to  the 
general  r tiles  laid  down  in  the  firfl  fedlion  of  this  chapter. 
1  he  mufcles  and  integuments  are  to  be  drawn  over  the  end 
of  the  bone,  and  applied  clofely  together,  that  the  fkin  may 
completely  cover  the  flump,  and  retained  in  this  fituation 
by  an  afiiflant  tiH  a  flannel  or  cotton  roller,  according  to 
the  fealon  of  the  year,  which  has  been  previoufly  fixed 
round  the  body,  be  applied  in  fuch  a  manner  as  to  fuppoit 
*nd  fix  them.  For  which  purpofe  it  fhould  be  palled  two 
or  three  times,  in  a  circular  dirt&ion,  round  the  top  of  the 
thigh,  and  fhould  afterwards,  with  fpiral  turns,  be  brought 
dow-n  near  to  the  end  of  the  flump  and  fattened  with  pins  ; 
and  it  fhould  not  be  tighter  than  may  be  fufficient  to  affift 
the  platters  in  preventing  retra&ion. 

i  he  ends  or  the  divided  mufcles  are  now  to  be  laid  exa&> 


rift 


fling 


lc  mp.  ty  over  the  bone ;  and  tbc  edges  of  the  fkin  are  to  be 


brought  into  conta&,  either  fo  as  to  form  a  ftraight  long!  Amptira- 

tudinal  line,  according  to  the  method  of  Mr  B.  Bell,  &c.  > 

or  they  are  to  be  placed  horizontally,  “that  the  wound  may  t  y  —  •* 

appear  only  in  a  line  with  the  angles  at  each  fide,,>  as  ad- 

vifed  by  Allanfon.  The  ligatures  may  either  han<r  over 

the  edges  of  the  wound,  or  be  brought  to  the  angles. 

After  the  edges  of  the  fkin  are  in  this  manner  exa&ly  ap¬ 
plied  to  each  other,  either  a  few  flips  of  adhefive  platter  are 
to  be  laid  acrofs  the  face  of  the  flump,  or  two  large  pieces 
of  adhefive  platter,  with  ieveral  pieces  of  tape  fixed  to  them, 
are  to  be  applied  to  the  furface  of  the  fkin.  The  tapes  are 
then  to  be  tied  with  a  running  knot  immediately  over  the 
wound  ;  by  which  the  parts  will  be  kept  fo  clofely  together 
as  to  prevent  any  collection  of  matter  from  being  formed. 

The  whole  furface  of  the  flump  fnould  next  be  covered 
with  a  large  pledget  fpread  with  an  emollient  ointment,  over 
which  a  corrprefs  of  fine  tow  is  to  be  put,  and  retained  in 
its  place  by  a  broad  crofs  flrap  of  old  linen,  puffing  form? 
way  up  the  thigh,  fo  as  to  be  fecured  by  the  roller,  which 
is  now  to  be  patted  two  or  three  times  round  the  flump  ; 
and  the  preffure  formed  by  the  crofs  llrap  may  afterwards 
be  increated  or  diminifhed  at  pleafure,  by  drawing  it  with 
move  or  lefs  tightnefs,  and  fixing  it  with  pins  to  the  roller. 

While  the  flump  is  d retting,  the  tourniquet  is  removed,  but 
replaced  again  loofely  to  enable  the  attendants  to  check  any 
hemorrhagy  which  may  afterwards  enfue.  410 

The  patient  is  now  to  be  laid  to  reft,  and  the  limb  is  toTreatmeirfc 
be  placed  upon  a  little  tow  covered  with  linen,  or  upon 
thin  firt  pillow;  and  to  prevent  the  patient  from  involun- rhe 0-Jtr^ 
tarily  moving  the  limb,  and  to  guard  againii  fpafmodic  ftart  turn/ 
ings,  which  frequently  happen  after  this  operation,  it  may 
be  fixed  to  the  bed  by  two  ttraps.  A  bafket  or  hooped 
frame  ought  to  be  placed  over  the  flump  to  protect  it  from 
the  bed-clothes.  The  patient  fhould  immediately  get  an  ano¬ 
dyne  draught,  which  will  generally  procure  eafe  through  the 
rett  of  the  day.  For  this  purpofe,  no  more  light  fhould  be 
let  into  the  room  than  is  merely  necettary  for  allowing  the 
attendants  to  pay  attention  to  the  flump.  As  hemorrhagies 
fometimes  appear  feveral  hours  after  the  operation,  the  per- 
fon  who  takes  the  charge  of  the  patient  fhould  watch  this 
circumilance  with  the  greateft  attention.  If  there  be  on¬ 
ly  a  A+ght  oozing  of  blood,  there  is  no  occafion  for  being 
alarmed;  but  whenever  it  appears  to  proceed  from  a  large 
artery,  it  mutt  be  fecured.  The  fpafmodic  affe&ions  which 
frequently  occur  after  amputation  are  feldom  troublefome* 
unlefs  fome  nerve  has  been  included  in  fecnring  the  arteries; 
but  when  they  do  appear*  laying  the  limb  in  the  ealiefi 
poflure,  and  giving  opiates,  are  the  principal  means  of  pro¬ 
curing  relief. 

To  prevent  inflammation  as  much  as  poffible,  the  patient 
is  to  be  kept  upon  a  ftii&  antiphlogiltic  regimen,  and  his 
bowels  kept  open  by  laxative  cly Iters,  till  the  inflammatory 
flage  is  over,  which  will  generally  be  in  a  few  days.  If* 
notwithftanding  this  treatment,  the  flump  fwells-,  and  the 
patient  complain  of  pain  and  tightnefs,  we  ought  to  en¬ 
deavour  to  difeover  from  what  cauie  the  uneafinefs  origi¬ 
nates.  If  it  be  owing  to  the  flraps  being  too  tightly  fixed* 
they  mutt  be  flackened.  If  the  flump  be  found  much, 
fwelled,  a  faturnine  folution  fnould  be  applied  by  means  of 
feveral  folds  of  linen  ;  and  if  the  patient  be  young  and  ple¬ 
thoric,  he  ought  to  lole  a  few  ounces  of  blood  from  the 
arm  ;  but  if  he  is  weak  and  emaciated,  a  different  mode  of 
treatment  mutt  be  followed. 

At  the  end  of  the  third,  or  fourth  day  at  farthett,  the 
flump  fhould  be  examined  ;  and  if  it  appear  fomewhat  open 
and  flaccid,  the  parts  mutt  be  brought  clofer  together  and 
fecured  more  firmly.  After  this  time  the  dreffings  fhould 
be  renewed  every  day,  or  every  fecond  day.  In  about  a 

week 
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week  after  the  operation  the  ligatures  may  generally  be  re¬ 
moved  with  eafe  ;  but  if  they  do  not  feparate  readily,  !  y 
^  may  be  gently  pulled  at  every  dreffing,  when  they  will,  m 
a  fliort  time,  be  brought  away,  and  the  ^'ound  wdi  be  foo  t 
healed  by  the  firft  intention.  The  ro her  ftould l  be  c toned 
and  renewed  as  often  as  it  is  found  full.ed  ;  nor  fhonld  it  be 
laid  entirely  afide  till  the  end  of  the  third  or  fourth  week 
•after  the  operation.  When  the  roller  is  removed,  we  may 
depend  upon  the  {traps  or  tapes  for  keeping  the  parts  to¬ 
gether  till  the  cure  be  quite  accomphfhed.  When  the  in- 
■flammatory  fymptoms  ate  entirely  gone,  no  medicines  ought 
to  be  given  which  would  debilitate  the  patient,  nor  is  any 
thing  more  neceffary  than  to  keep  the  bowels  gently  open 
till  a  complete  care  be  made. 


Sect.  IV.  Of  Amputating  the  Leg . 

The  leg  may  be  amputated  for  a  difeafe  in  the  foot  at 
two  different  parts  ;  the  one  a  hand-breadth  ^under  the 
knee,  the  other  a  little  above  the  ankle.  1  he  former 
makes  a  fufficient  fupport  for  the  body  to  reft  upon  an  ar¬ 
tificial  leg;  but  the  latter  does  that  equally  well,  andlikewife 
preferves  the  motions  of  the  knee. 

Amputa-  In  performing  the  operation  a  little  way  under  the  knee, 
don  of  the  the  patient  is  to  be  placed  and  fecured  in  the  fame  manner 
leg  near  the  as  [n  operating  upon  the  thigh.  The  tourniquet  is  to  be 
kliee-  placed  a  little"  above  the  knee,  with  the  cufhion  upon  the 
artery  in  the  ham.  The  furgeon  places  himfelf  upon  the 
infide  of  the  leg,  and  makes  a  circular  incifion  through  the 
integuments  down  to  the  mufcles.  The  place  where  the 
incifion  fhould  be  made  muft  depend  upon  the  length  of  the 
limb  ;  but  in  general  it  may  be  between  lix  and  feven  inches 
under  the  top  of  the  tibia  in  an  adult,  or  fat  enough  down 
upon  the  limb  to  fave  as  much  integuments  as  will  cover  the 
ftump.  After  the  integuments  are  cut  through  in  the  manner 
'already  dire  died,  as  much  of  the  mufcles  are  to  be  divided  by 
the  knife  as  can  be  done  by  a  circular  incifion  ;  and  the 
interofleous  parts  are  to  be  divided  by  a  Icalpel  or  catline, 
(fig.  121.).  The  retractors  are  then  to  be  applied,  and 
the  bone  favved  off  immediately  below  the  iniertion  of  the 
tendons  of  the  flexor  mufcles.  In  fawing,  the  operator 
ought  to  begin  upon  both  bones  at  the  fame  time,  that  he 
may  finifh  upon  the  tibia,  left  Iplinters  fhould  be  lormed. 
The  veffels  are  next  to  be  fecured  ;  the  foft  parts  drav/n 
.over  the  bones  ;  the  adhefive  plaftcrs  and  other  bandages 
applied  in  the  fame  manner  as  directed  for  amputating  the 
'  thigh,  only  that  here  the  roller  need  not  be  applied  fo  high 
as  in  the  former  operation.  Two  or  three  turns  above  the 
knee,  however,  are  neceffary  to  prevent  the  dreffings  from 
flipping  down. 

n\it  In  amputating  upon  the  ankle,  the  operator  fiiould  fix 

At  the  an-  UpQn  that  fpot  which  will  leave  the  ftump  of  fuch  a  length 
as  may  be  moft  convenient  for  being  fitted  with  an  artificial 
•machine  refembling  the  other  leg.  Nine  inches  from  the  joint 
of  the  knee,  in  a  leg  of  ordinary  length,  was  found  by  Mr 
Wilfon,  a  late  ingenious  artificial  limb-maker  in  Edinburgh, 
to  be  the  beft  part  fuited  to  this  purpofe,  on  account  of  the 
equal  preffure  it  makes  upon  the  furface  of  the  leg,  without 
making  any  upon  the  end  of  the  tender  flump.  The  ope¬ 
ration  is  performed  in  the  fame  manner  as  that  a  little  below 
the  knee. 


Sect.  V.  Of  Amputating  at  the  Joints  of  the  Extremities . 

The  circumftances  moft  to  be  attended  to  in  performing 
^imputation  at  the  joints  are,  firft  to  flop  the  circulation  by 
the  tourniquet ;  or,  where  that  is  impracticable,  to  take  up 
the  trunk  of  the  artery  by  a  ligature  ;  to  make  a  circular 
incifion  in  fuch  a  place  as  may,  after  the  operation  is  over, 
fufficient  to  cover  the  wound :  Then  a  longitudinal  in- 
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cifion  is  to  be  made  upon  the  oppofite  fides  of  the  limb,  ex- Amp, 


tending  from  the  joint  to  the  circular  cut,  and  as  deep  as  the ^3  tt 
bone,  by  which  two  flaps  will  be  formed  to  cover  that  part 
of  the  joint  which  remains  after  the  operation  is  fini(h- 


ed.  The  ligaments  of  the  joint  are  next  to  be  divided, ' 
and  the  aftedted  limb  or  part  ot  the  limb  removed. 

After  this  part  of  the  operation,  it  was  formerly, a  fre¬ 
quent  pra&ice  to  ferape  off  the  remaining  cartilage,  to  unite 
the  parts  more  firmly  together.  But  this  is  now  found 
to  be  unneceffary  ;  for  when  the  flefli  is  applied  properly 
to  the  bone,  if  it  do  not  grow  to  it,  the  union  at  leaft 
is  fo  clofe  that  it  afterwards  gives 'no  inconvenience  to  the 
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patient.  . 

Any  branches  of  arteries  which  may  have  been  cut  during 
the  operation  are  now  to  be  fecured;  clotted  blood  is  to 
be  removed  ;  and  the  mufcles  and  (It in  are  to  be  brought  into 
clofe  contaft  with  the  ends  of  the  ligatures  hanging  out  of 
the  wound.  The  parts  arc  to  be  retained  by  adheiive  pla- 
fters,  or  twitted  future,  or  both  ;  and  proper  bandages 
applied  in  fuch  -a  way  that  a  cure  may  be  made  by  the  firft 

intention.  .  , 

Amputating  the  arm  at  the  fhoulder-joint  has  always  been  Ami 
con  fide  red  as  a  dangerous  as  well  as  a  difficult  operation.  It  jQ 
fhould  never  be  attempted,  when  the  lame  purpofe  can  be  ac--  1 
complifhed  by  operating  lower  down.  But  cafes  occafion- 
ally  occur,  where  the  life  of  the  patient  cannot,  in  any  other 
manner,  be  laved. 

Amputation  may  become  neceffary  here  in  confequeince 
of  ahfeeffes  of  the  joint ;  caries  of  the  humerus  reaching  to 
the  joint;  compound  fractures,  efpecially  thofe  from  gun- 
fhot  wounds,  extending  to  the  head  of  the  bone  ;  and  of 

mortification.  .  #  . 

In  performing  the  operation,  the  patient  Ihould  be  laid 
upon  a  table  of  convenient  height,  covered  with  a  mattrefs. 
He  is  then  to  be  brought  as  near  to  the  edge  it  as  pofii- 
ble,  and  fecured  by  afliftants.  The  circulation  of  the  blood 
in  the  arm  is  next  to  be  flopped,  by  an  affiftant  preffing 
itrongly  with  a  film  comprels  over  the  fubclavian  artery 
where  it  p  iflcs  over  the  firft  rib  ;  or  an  incifion  may  be  made 
along  the  courle  of  the  artery,  which  may  be  fecured  alter 
feparating  from  it  the  contiguous  nerves.  When  the  artery  is 
compreffed,  it  will  readily  be  known  whether  the  compreliion 
proves  effectual,  by  obierving  when  the  pulfe  at  the  wrift  is  en¬ 
tirely  Hopped.  As  foon  as  this  is  the  cafe,  a  circular  incifion  is 
to  be  made  through  the  integuments  at  the  iniertion  of  the 
deltoid  mufcle  into  the  humerus.  An  affiftant  then  draws 
the  Ikin  a  little  back,  and  at  the  edge  of  the  retracted  ikin 
the  mufcles  are  to  be  cut  in  a  circular  direction  to  the  bone. 

If  the  artery  has  not  been  taken  up  at  the  beginning  of 
the  o Deration,  it  is  now  to  be  fecured,  as  well  as  any  branches 
which  come  in  the  way. 

The  amputation-knife  is  now  to  be  laid  afide,  and  the 
reft  of  the  operation  finifhed  with  a  itrong  fcalpel.  A  per¬ 
pendicular  incifion  is  next  to  be  made  at  a  little  diifance 
irom  the  outiide  of  the  artery,  beginning  at  the  acromion, 
and  terminating  in  the  circular  incifion,  cutting  as  deep  as 
the  furface  of  the  bone.  A  fimilar  incifion  is  to  be  made 
upon  the  back  part  of  the  arm,  fo  that  the  flaps  may  be 
nearly  of  an  equal  breadth.  The  arterial  branches  arc 
here  to  be  fecured  ;  the  flaps  are  to  be  feparated  from  the 
bone,  guarding  againft  wounding  the  trunk  of  the  artery ; 
the  flaps  are  to  be  fupported  by  an  affiftant ;  and  the  capfu- 
lar  ligament  of  the  joint  is  to  be  cut  irom  the  fcapula  :  and 
thus  the  arm  will  be  entirely  feparated. 

After  the  arm  has  been  feparated,  any  arteries  which  ap¬ 
pear  about  the  joint  are  to  be  tied,  and  all  the  ligatures 
brought  over  the  edges  of  the  wound.  The  parts  are  to  be 
cleared  of  clotted  blood,  and  the  two  flaps  drawn  over  the 

wound, 
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wound,  and  fecured  by  the  twifted  future.  A  pledget  of 
Big  ■  the  any  emollient  fhould  then  be  applied,  and  a  fufftcient  cu- 
S-,rv:(f  fhion  of  lint,  with  a  comprefs  of  old  linen,  put  over  the 
tte'  whole.  A  moderate  preffure  is  next  to  be  applied  by  a 

mL.? _  flannel  roller ;  by  which  the  parts  will  be  fupported,  their 

union  facilitated,  and  matter  moil  likely  prevented  from  be¬ 
ing  lodged.  The  treatment  is  then  the  fame  with  that  af¬ 
ter  amputation  in  other  parts  of  the  extremities.  For  two 
or  three  days  after  the  operation,  it  is  neceffary  that  an  af- 
fifhnt  fit  with  the  patient  to  comprefs  the  artery  in  cafe  a 
bleeding  fhould  enfue. 

When  it  is  neceffary  to  amputate  the  whole  hand,  the 
operation  may  be  performed  at  the  wrift,  fo  as  to  leave  as 
much  or  the  member  as  poffible  ;  and  the  fame  rules  hold 
here  as  in  amputating  at  any  of  the  red  of  the  joints.  The 
tourniquet  is  to  be  applied  to  the  artery  in  the  arm,  and 
the  cure  is  to  be  completed  by  the  firft  intention.  When 
any  of  the  carpal  bones  are  affected,  the  fore  will  not  heal 
till  they  either  work  out  by  fuppurition,  or  are  cut  out  by 
the  knffe.  When  the  middle  of  any  of  the  metacarpal 
bones  i3  difeafed,  while  their  extremities  are  found,  the 
trepan  may  be  applied,  and  the  difeafed  parts  removed,  while 
the  remaining  found  parts  are  preferved.  But  if  the  whole 
bodies  or  one  or  two  of  thefe  bones  be  affefted.  while  the 
reft  remain  found,  all  the  affedted  bones  ought  to  be  remo¬ 
ved.  In  performing  the  operation,  an  incifion  is  to  be 
made  along  the  courfe  of  the  part  affe&ed  ;  and  if  the  ope¬ 
rator  have  it  in  his  choice,  the  incifion  fhould  be  made  upon 
the  back  part,  fo  as  to  fave  the  great  veffek  and  nerves  fitu- 
ated  in  the  palm.  The  integuments  are  then  to  be  differed, 
and  turned  to  each  fide  ;  after  which  the  difeafed  bones  or 
parts  of  bones  are  to  be  removed,  guarding  as  much  as  pof¬ 
fible  again!!  wounding  the  principal  arteries  or  nerves  which 
lie  near  them 

The  difeafed  parts  are  next  to  be  feparated  ;  any  arte¬ 
ries  which  happen  to  be  cut  are  to  be  fecured  ;  and,  on  ac¬ 
count  of  the  free  communication  which  they  have  with 
neighbouring  branches,  they  ought  to  be  tied  at  both  cut 
ends.  If  after  this  a  bleeding  Hill  continue,  comprefs,  ftyp- 
tics,  and  other  remedies  proper  for  flopping  blood,  are  im¬ 
mediately  to  be  tiled.  The  tides  of  the  wound  are  to  be 
brought  together,  and  an  attempt  made  to  cure  them  by 
the  firft  intention. 

In  amputating  the  fngers,  it  was  formerly  the  pradlice 
of  the  to  operate  upon  the  bodies  of  the  bones  in  the  fame  manner 
as  in  the  larger  extremities ;  but  at  prefect  the  removal  at 
the  joints  is  more  frequently  pradtiied. 

In  performing  the  operation,  it  is  neceffary  to  fave  as 
much  fkin  as  may  cover  the  flump,  and  this  ought  to  be 
done  upon  the  fide  next  the  palm,  fo  as  to  guard  again  ft 
the  effe&s  of  fridtion.  The  general  fteps  of  the  opera¬ 
tion  are  the  fame  with  thofe  for  amputation  of  the  larger 
joints. 

A  circular  incifion  is  to  be  made  on  the  finger  by  a 
crooked  biftoury,  about  the  middle  of  the  phalanx,  and  it 
may  be  carried  at  once  to  the  bone.  Another  incifion  is  to 
be  made  with  a  common  fcalpel  at  each  fide  of  the  finger* 
Deginning  at  the  circular  one  and  continuing  it  to  the  joint* 
by  which  two  flaps  will  be  left  to  cover  the  ftump.  The 
ligaments  of  the  joint  are  now  to  be  divided,  and  the  bone 
removed.  The  blood-veffels  are.  to  be  fecured  by  ligature, 
and  the  flaps  exadtly  applied  to  each  other;  but  in  order  to 
protedf  the  end  of  the  bone  completely,  a  fmall  portion 
may  be  cut  from  the  uppermoft  flap.  The  flaps  are  to  be 
retained  by  adhefive  plafter,  or  by  the  twifted  future  ;  but 
:f  the  latter  be  ufed,  the  tendons  ought  to  be  avoided.  0-’ 
ver  the  fore  an  emollient  pledget  is  to  be  applied,  and 
then  a  comprefs  and  roller.  If  the.  difeafc  be  fo  lituated,- 
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that  inftead  of  amputating  at  the  cavity  of  the  joint,  the  Amputa- 
furgeon  fhall  think  proper  to  operate  upon  the  body  of  the^^^0 
bone,  flaps  are  to  be  formed  as  above,  and  the  bone  is  to  be^e  i£XtlC- 
divided  by  means  of  a  fmall  fpring  faw,  fig.  I  22.  mirie*. 

The  amptitafion  of  the  thigh,  at  the  hip  joint,  has  always  v '-Jl 
been  considered  as  one  of  the  moft  formidable  operations  in 
furgery  ;  fo  much  fo,  that  very  few  cafes  appear  on  record  j0-nU 
of  its  having  ever  been  put  in  practice.  In  the  Medical 
Commentaries  of  Edinburgh,  an  inftance  is  recorded  where 
the  thigh  was  amputated  at  this  joint,  and  where  the  pa¬ 
tient  furvived  the  operation  18  days,  and  then  died  from  a 
different  caufe,  when  all  rifk  of  haemorrhagy  was  over,  and 
when  the  fore  had  even  a  favourable  appearance,  which 
fhows  at  leaf!  that  the  operation  has  been  done  with  fafety. 

It  certainly  ought  never  to  be  done,  however,  unlefs  as  the 
laft  refource,  and  when  the  life  of  the  patient  is  in  abfolute 
danger  ;  and  then  only  when  as  much  fkin  and  mufcles 
can  be  faved  as  will  cover  the  fore,  and  when  there  is  alfo 
a  probability  of  being  able  to  Hop  the  hemorrhagy,  and  pre¬ 
vent  it  from  returning. 

When  the  operation  is  to  be  performed,  the  patient  is  to 
be  Laid  upon  his  back  on  a  table,  and  properly  fecured  by 
affiftants;  one  of  whom  fhould  be  ready  with  a  firm  cufhion 
to  prefs,  if  neceffary,  upon  the  top  of  the  femoral  artery, 
juft  after  it  paffes  from  behind  Poupart’s  ligament  to  the* 
thigh.  A  longitudinal  incifion  is  now  to  be  made  through 
the  fkin, '  beginning  immediately  under  the  ligament,  and 
continuing  it  downwards  along  the  courfe  of  the  artery  for 
about  fix  or  feven  inches.  The  aponeurofis  of  the  thigh  is 
then  to  be  divided  by  gentle  fcratches  till  a  furrowed  probe 
can  be  introduced,  when  the  opening  is  to  be  dilated  by 
means  of  a  fcalpel,  till  two  or  three  inches  of  the  artery 
be  laid  bare.  A  ftrong  ligature  is  now  to  be  put  un¬ 
der  the  artery  by  the  affiftance  of  a  curved  blunt- pointed 
needle. 

The  pp.it  where  the  ligature  fhould  be  pafled  is  immedi¬ 
ately’  above  the  origin  of  the  arteria  profunda;  for  it  that 
artery  be  not  affe&ed  by  the  ligature,  the  patient  might  fuf* 
fer  by  the  lots  of  blood  during  the  reft  of  the  operation* 

The  ligature  is  now  to  be  fecured  by  a  running-knot :  An. 


other  ligature  is  to  be  introduced  a  little  belaw  the  former, 
and  like  wife  fecured  : 


tween  the  ligatures. 


the  aitery  is  then 'to  be  divided  be- 
A  circular  incifion  is  row  to  be  made 
through  the  integuments  of  the  thigh,  about  fix  inches  from  , 
its  upper  end.  The  retraced  {kin  is  then  to  be  pulled  at 
lenft  an  inch  upwards  ;  and'  at  the  edges  of  it  the  amputa¬ 
ting  knife  is  to  be  applied,  fo  as  to  cut  the  mufcles  down  to 
the  bone.  This  being  done,  a  cut  is- to  be  made  upon  the 
pofterior  part  of  the  thigh,  beginning  a  little  higher  than 
the  great  trochanter,  and  continuing  it  down  to  the  circular 
incifion,  and  as  deep  as  the  joint.  A  fimilar  cut  is  to  be 
made  on  the  anterior  part  of  tire  thigh,  at  a  fmall  diftance 
from  the  artery,  and  this  reaching  likewife  down  to  the 
bone.  The  two  mufcular  flaps  are  to  be  feparated  from 
the  bone  and  joint,  and  held  back  by  an  afliftant.  Eve¬ 
ry  artery  which  appears  is  now  to  be  fecured;  Then  the 
capfular  ligament,  and  next  the  round  one,  are  to  be  fepa¬ 
rated  from  the  acetabulum  ;  by  which  means  the  limb  will* 
be  removed  from-  the  body.  The  acetabulum  and  neigh¬ 
bouring  bone  are  next  to  be  examined  ;  and  it  they  appear; 
found*  the  cafe  will  be  more  favourable  ;  but  at  any  rate,  a* 
cure  is  to  be  attempted  by  the  firft  intention.  For  which* 
purpofe,  after  removing  all  the  clotted  blood  from  the  fur- 
face  of- the  wound,  and  bringing  the  ligatures  over  the  edges 
of  the  (kin,  the  mufcles  are  to  be-  placed  as  nearly  as  po£< 
fibk  in  their*  natural  fituation  ;  and  drawing  the  flaps  toge< 
ther,  io  as  to  cover  the  wound  in  the  moft  accurate  manner/ 
they- are  to  be  kept  in  tins  fituation  by  adhefive  plafter,  anck 
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lierroving  by  the  twilled  future  and  other  dreflings,  R«  T rTtobe  re^ 
<h„  Red,  --J _ ;  „f.k,  thioh.  I  he  dreffmji*  are  to  be  re- 

•oller  paffed  three  or  four  times 
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(lance  from  the  large  blood- veffels,  that  they  may  be  in  no^  miiii.  | 
danger  of  being  injured.  After  the  end  ot  the  difeafed ;?» 
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A  t  the 
joints  of 
tiie  toot. 


'I’he  patient  k  then  to  te  laid  in  bed  on  the  ioumi  iH.e.  a  .d 
treated  as  for  amputation  in  other  parts  of  the  -  omy 

that  greater  attention  is  neceffary,  as  there  ,s  ^ffifa^ce 
from  a  tourntourt.  Uncommon  attention  will  alio  necel- 
farv  to  prevent  ir  flemmation,  and  every  Symptom  ot  tour 
which  may  fucceed  to  the  operation.  . 

When  the  foot  is  fo  much  d.feafed  as  to  require  amputa¬ 
tion,  the  operation  'might  •  e  performed  at  the .pom  t  ot  the 
ankle  ;  but  for  the  reafons  riven,  when  treatm^ 
putation  of  the  leg,  it  is  found  better  to  co  it  above 
the  ankle.  When  a  confrderable  part  remains  lo.m d,  it 
omrht  to  be  faved.  If  any  or  the  tarfal  bones  are  affeacc. 
thefe  are  to  be  removed.  When  the  middle  or  whole  body 
of  any  of  the  metatarfal  bones  are  drleafed,  they  art  o  •  e 
removed  in  the  lame  manner  as  diiefted  tor  Irmrlar  opera¬ 
tions  in  bones  of  the  hand  •,  and  if  even  two  ot  them  re- 
main  found,  provided  they  be  to  placed  as  to  f.rppm  tire 
toes,  they  ought  to  be  preferved,  as  it  is  known  that,  y 
proper-  treatment,  an  ofleous  matter  may  af  ter  wards  fill  a  con- 
fideraMe  part,  it  not  the  whole,  <  f  the  void  ;  or  if  any  cavi¬ 
ty  remain,  it  may  be  fo  fluffed  that  the  ufe  of  the  foot  may 

flill  be  enjoyed  ,  ,  ,  .  .  ,  •  . 

In  per  forming  an  operation  of  this  kind,  the  patient 

{hould  be  laid  upon  a  table,  and  the  tourniquet  apphe  in 
the  ham  to  pi  event  hemorrhagy.  An  mcifion  is  then  to 
be  made  along  the  affe&ed  part  ;  and  if  the  feat  of  the  dil- 
eafe  admit  h,  the  indfion  fhould  be  made  upon  the  upper 
f?de  of  the  foot  fo  as  to  fave  the  foie.  I’he  integuments 
are  to  be  feparated  and  turned  to  each  fide,  to  allow  the  at* 
fefted  parts  to  be  completely  removed. 

The  principal  vefTels  and  nerves  are  to  be  faved  as  much 
as  uoffble  ;  but  if  any  particular  artery  be  cut,  it  is  to  be 
feoured,  and  the  part  treated  as  after  the  removal  of  iimilar 

parts  ot  the  hand.  #  ^  ,  r 

7'he  amputation  of  the  toes  is  exactly  fimtlar  to  that  o( 


bone  is  iiifficieutly  laid  bare,  it  is  either  to  be  brought" ‘‘rglcal(^ 


out  of  the  joint,  or  a  fpatula  or  feme  other  proper 
lub dance  is  to  be  introduced  between  the  bone  and  (oft 
parts,  fo  as  to  defend  the  latter  in  time  of  favvin  r  the  bone. 
After  the  difeafed  part  of  the  bone  is  removed,  the  arterial 
branches  are  to  be  lecured,  and  the  wound  treated  like  any 
other  wound  of  equal  h/.e. 

During  the  cure  the  limb  ought  to  be  kept  in  the  poflure 
moil  favourable  for  the  removal  of  the  bon e,  and  afterwards 
for  the  prefer  vat  ion  o'  the  natural  motion  of  the  joint. 

In  this  way  a  limb  may  fometimes  be 'faved  which  would 
other  wife  have  been  removed.  But  though  the  removal 
of  the  difeafed  end  of  one  bone  may  be  readily  effected,  the 
removal  of  all  that  part  of  the  bones  which  enters  into  the 
com  portion  of  a  joint  muff  be  amended  with  fo  much  in¬ 
convenience,  that  it  can  feldom  be  ufeful,  unkfs  it  be  where 
the  ends  or  bone?  are  deftroyed  by  external  violence ;  for 
then  it  appears  that  this  operation  may  bt  perfuimed  with 
considerable  fucceis 
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Of  Diminifbing  Pain  in  Surgical 
Operations . 


Of  removing  the  Ends  of  Carious  Bones  in  the 
Joints, 

In  compound  fra&ures,  the  ends  of  bones,  when  they 
protruded  ‘in  fuch  a  manner  that  they  could  not  other 
wife  be  returned,  have  frequently  been  (awed  through  ;  and 
their  place  has  frequently  been  fupplied  by  a  renewal  ot 
bone,  fo  as  to  preferve  the  ordinary  ufe  of  the  limb.  Many 
cafes  have  hkewife  happened,  where  a  large  part  of  the  bo¬ 
dy  of  the  bone  has  been  thrown  out  by  fuppuration,  and  its 
place  fupplied  ;  and  a  few  are  upon  record,  where  either  the 
whole  of  a  bone,  or  that  end  next  the  joint,  lias  been  thrown 
out,  and  its  place  filled  up  with  callus,  fo  that  no  inconve¬ 
nience  has  been  felt.  From  thefe  circumftances,  Mr  White 
of  Mancheiter  was  led  to  preferve  an  arm  by  fa  wing  off  the 
head  of  a  difeafed  humerus  *,  and  Mr  Park  of  Liverpool,  to 
favc  a  limb,  by  fawing  off  the  ends  of  the  bones,  in  a  eafe 
ot  white  fwelling  of  the  knee.  When  therefore  it  happens 
that  the  end  of  a  bone  is  difeafed,  while  the  otlp  parts 
are  found,  the  difeafed  part  may  be  removed,  and  the  found 
one  faved,  fo  as  in  a  great  meaiure  to  preferve  the  free  ufe 
of  the  limb. 

In  performing  the  operation,  the  firff  flop  fhould  be,  to 
ufe  fuch  means  as  may  enable  the  operator  to  have  a  full 
management  of  the  circulation  of  the  part  afFedied.  1  hen 
a  longitudinal  incifion  of  fnfficieiTt  length,  and  perhaps  ano¬ 
ther  acrofs  it,  may  be  neceffary  to  be  made  through  the  foft 
parts  of  the  joint ;  and  this  opening  ought  to  be  at  a  di- 
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The  pain  induced  by  fnrgieal  operations  may  be  leflened 
in  two  different  ways.  f  he  firff  is,  by  diminishing  the  na¬ 
tural  fenfibility  of  the  fyflem  ;  and  for  this  purpofe  narcotics 
ot  different  kinds,  and  particularly  opium,  have  f  een  tiled  ; 
but  thefe  are  apt  to  induce  difaureeable  fymptoms,  especial¬ 
ly  ficknefs  and  vomiting,  which  might  be  attended  with  bad 
confequences  after  feme  operations.  I  hey  are  therefore 
feldom  employed  before  an  .operation.  When,  however, 
they  are  given  immediately  after  it,  and  repeated  as  circum- 
ftances  may  require,  they  often  give  great  relie'. 

The  other  method  ot  diminifhing  pain  is,  byr  kflening  the 
fenfibility  of  a  particular  part  o:  the  body,  it  has  long 
been  known,  that  the  fenfibility  of  any  part  may  not  only 
be  leflened,  but  entirely  fufpended,  by  cornprcffim?  the 
nerves  which  fupply  it.  From  a  knowledge  of  this  circum- 
ftance,  an  inflrument  (fig.  123.)  was  invented  fome  years 
ago  by  Mr  James  Moore  or  London,  by  which  the  princi¬ 
pal  nerves  of  a  member  might  be  fo  compreffed  as  to  render 
the  parts  below  perfe&ly  infenfible.  >\  difficulty,  however, 
arifes  here  ;  for  as  the  nerves  muff  be  compreffed  at  leaft 
an  hour  previous  to  the  operation,  in  order  to  render  the 
parts  quite  infenfible,  and  as  it  is  extremely  difficult  to  com- 
prefs  the  nerves  without  at  the  fame  time  sffedting  the 
veins,  the  latter  are  therefore  in  danger  of  being  burff.  To 
prevent  this  inconvenience,  Mr  Moore  propofes  to  open  a 
vein  ;  but  this  might  be  attended  with  bad  confequences  in 
weakly  conftiiutions.  Eefides,  it  is  faid,  that  by  compreffng 
the  nerves  in  this  manner,  although  lefs  pain  may  be  felt  in 
the  time  of  the  operation,  it  is  proportionally  greater  after 
the  comprefiion  is  removed.  In  certain  parts,  of  the  body. 


however,  where  fufficient  comprefficn  can  be.  made  upon 
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the  nerves  without  adfing  much  upon  the  veins,  it  would 


appear  that  the  method  may  be  pradlfed  with  advantage  ; 
though  it  has  not  yet  been  done,  excepting  in  a  few  in- 
fiances. 


The  proper  application  of  bandages  is  an  objed  of  great 
importance  in  furgery  :  and  though  dexterity  is  only  to  be 
acquired  in  this  t  ranch  by  pradice,  yet  a  few  general 
rules  may  be  found  ufeful.  Bandages  are  employed  or 

the  retention  of  drefiings,  tor  (topping  hemoniagies,  re- 
^  moving 
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moving  deformities  and  for  effe&ing  the  union  of  divided 
parts.  They  ought  to  be  formed  of  fitch  materials  as  are 
fiifHciently  firm,  while,  at  the  fame  time,  they  give  no  an- 
eafinefs  to  the  parts  to  which  they  are  applied.  "They  may 
be  compofed  either  of  linen,  cotton,  or  flannel.  Of  late 
years  the  two  lafb  have  been  preferred  by  many  for  their 
warmth  and  elafticity,  on  which  account  they  are  certainly 
moft  proper,  efpecially  in  winter;  and  likewife  in  cafes 
where  the  parts  are  liable  to  fwelling  and  inflammation,  as 
in  wounds,  luxations,  and  fra&ures.  Befides,  they  more 
readily  abforb  any  moifture  which  may  be  difcharged  from 
the  fores. 

When  firft  applied,  they  fhould  be  clean,  fufficiently 
ftrong,  and  as  free  of  Teams  as  poffible.  They  fhould  be  fo 
tightly  applied  as  to  anfwer  the  purpofe  for  which  they  are 
intended,  without  being  in  danger  of  impeding  the  circula¬ 
tion.  I  hey  fhould  be  applied  in  fuch  a  manner  that  they 
may  be  eafily  loofened,  and  the  parts  examined  with  as 
much  accuracy  as  pofiiblc  ;  and  they  fhould  be  laid  aflde 
as  foon  as  the  purpofe  for  which  they  are  intended  is  ac- 
complifhed  ;  for  when  longer  continued,  they  frequently 
impede  the  growth  of  the  parts  upon  which  they  are  ap¬ 
plied. 

With.refpe&  to  bandages  for  particular  parts,  we  fhall 
begin  with  the  head,  and  then  proceed  to  the  trunk  and 
extremities.  The  couvre  chef  of  the  French,  which  is  a 
fquare  napkin  folded  cornerwife,  is  mod  frequently  ufed 
where  a  bandage  is  wanted  for  the  head  ;  but  a  nightcap, 
having  a  band  to  go  round  the  head,  and  another  to  tie  un¬ 
der  the  chin,  appears  to  be  more  fuitable  for  this  purpofe. 
For  making  compreflion  on  any  particular  part  of  the  head, 
as  for  flopping  of  bleeding  veflels,  the  radiated  bandage  may 
be  employed. 

For  keeping  the  edges  of  wounds  together,  as  in  cafes  of 
longitudinal  cuts  of  the  head,  or  of  any  other  parts,  the  uni¬ 
ting  bandage  is  ufually  employed,  and  is  always  to  be  pre¬ 
ferred  to  futures,  where  it  retains  the  edges  of  the  wound 
with  fuffleient  exa&nefs.  For  retaining  dreflings  upon  the 
eyes,  feveral  turns  of  a  roller  have  been  ufed,  and  it  is  term¬ 
ed  monoculus  or  binoculus  according  to  its  being  applied  to 
one  or  both  eyes  ;  but  the  couvre  chef  and  the  nightcap  al¬ 
ready  mentioned,  are  lefs  apt  to  flip,  and  therefore  found 
more  convenient  for  this  purpofe. 

lor  fraftures  of  the  nofe,  or  wounds  there,  or  on  any 
other  part  of  the  face,  the  uniting  bandage  anfwers  beft. 
And  in  cafes  of  fra&ure  of  the  lower  jaw,  a  four-headed 
roller  is  moft  convenient :  the  hole  in  the  centre  of  the  rol¬ 
ler  receives  the  chin,  and  aflifls  in  preventing  the  bandage 
from  fliifting.  The  two  upper  heads  are  to  be  carried 
backwards ;  and  being  made  to  pafs  each  other  at  the  occi¬ 
put,  they  are  afterwards  brought  once  or  twice  round  the 
head.  The  two  under  heads  of  the  roller  being  refletfted 
over  the  chin,  are  then  to  be  turned  upwards  and  fixed  on 
the  upper  part  of  the  head. 

ihe  bandages  neceflary  for  the  neck  are,  the  maehine  al¬ 
ready  mentioned  after  the  operation  of  bronchotomy,  and 
one  ufed  in  cafes  of  wry  neck.  For  every  other  purpofe 
of  bandaging  a  common  roller  may  anfwer  perfectly  well. 

For  fra&ures  of  the  fcapula  the  application  of  a  long  rol¬ 
ler  may  be  of  fervice^ 

For  retaining  dreflings  upon  the  thorax  the  napkin  and 
feapulary  are  commonly,  and  very  properly  ufed  ;  and  when 
the  napkin  is  employed  merely  for  retaining  dreflings,  it 
need  not  be  longer  than  to  pafs  once  round  the  body  ;  but  if 
it  be  ufed  for  making  prefiure  over  a  fra&ured  rib,  it  ought 
to  pafs  two  or  three  times  round.  For  both  purpofes  its 
breadth  ought  to  be  fix  or  fevert  inches  for  an  adult. 

lhe  fame  kind  of  bandages  is  alfo  ufed  for  making  pref- 
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fure  on  the  abdomen,  as  iti  cates  of  umbilical  or  ventral  her- Method  of 
nia  ;  and  to  keep  the  bandage  properly  placed,  a  feapulary 
is  ufed  for  preventing  it  from  flipping  down,  and  one  or  two 
(traps  connected  with  it  behind,  are  brought  between  the  423 
thighs,  and  fixed  to  it  before  to  prevent  it  from  moving  up.  For  me 
A  bandage  of  flannel,  and  different  kinds  of  belts,  are  con-^-ty* 
trived  for  comprefling  the  abdomen  in  the  operation  of  tap. 
ping  ;  and  trufles  of  various  conftru&ions  are  ufed  for  the  re¬ 
tention  of  the  protruded  bowels  in  cafes  of  hernia.  ^ 

Bandages  of  cotton  or  flannel  are  ufed  for  fupporting  the  For  th  * 
fcrotum  in  the  various  difeafes  which  may  occur  there,  asfcrot;*m 
well  as  after  the  operations  performed  upon  it.  dliC* 

One  of  the  beft  bandages  for  the  penis  is  a  linen  or  cotton 
bag,  fixed  by  a  roller  round  the  body. 

For  retaining  dreflings  about  the  anus,  or  between  that  For  the 
part  and  the  ferotum,  the  T  bandage  is  commonly  ufed 
and  it  is  made  either  with  one  or  two  tails,  according  to  the 
fituation  of  the  part  to  which  it  is  to  be  applied. 

I11  fimple  fra<ftures,  and  moft  o^  the  other  difeafes  of  theF°r  frac. 
arm,  fore- arm,  and  hand,  the  roller  is  the  bandage<-ommon-turfcS 
ly  ufed  ;  but  in  compound  fractures  of  thefe  parts,  as  well  as 
in  the  different  kinds  of  fractures  o(  the  lower  extremities, 
the  1  2  or  18  tailed  bandage  is  neceffary. 

For  longitudinal  wounds  of  the  extremities,  the  uniting  For  wounds 
bandage  is  uled  with  the  fame  advantage  as  has  been  alrea-°f  *he  ex- 
dy  mentioned  for  wounds  of  a  fimilar  nature  upon  the tremicie“* 
head. 


Chap.  XXXVII.  The  Method  of  opening  a  dead  Body. 

Surgeons  are  often  called,  in  order  to  inveftigate  the 
caufe  and  feat  of  difeafes  and  death,  either  by  the  relations 
of  the  deceaftd,  or  the  magiftrates  to  whom  a  repoit  is  to  be 
made  ;  therefore,  at  the  time  of  performing  this  operation, 
minutes  fhould  be  taken  of  what  is  obferved.  The  inftrti- 
ments,  and  all  things  neceffary,  fhould  he  difpofed  in  order, 
as  for  any  other  operation  ;  as  knives,  a  razor,  a  great  and 
fm all  faw,  feiflars  ftraight  and  curved,  elevators,  needles 
threaded,  fponges,  tow,  faw-dtift  or  bran,  bafons  with  wa¬ 
ter,  towels,  and  receivers  for  the  vifeera  when  they  are  to 
be  taken  out  o^  their  cavities  The  body  is  to  be  laid  upon 
a  fuitable  table,  advantageoufly  placed  for  the  light,  having 
a  cloth  thrown  over  the  parts  which  decency  demands  fhould 
be  concealed,  efpecially  in  females. 

When  it  is  intended  only  to  infpecl  the  abdomen  and  its 
contents,  a  longitudinal  ircifion  from  the  xiphoid  cartilage 
to  the  os  pubis,  interfedled  by  a  tranfverfe  one  at  the  navel, 
will  give  a  fair  opportunity  of  anfwering  thefe  purpofes) 
when  the  angles  are  reverfed.  Should  it  1  e  required  to  exa¬ 
mine  all  the  three  cavities,  and  the  parts  contained  in  them,  lS 
we  are  to  begin  by  opening  the  head,  making  an  ineifion  Method  of 
quite  crofs  to  the  bone,  from  ear  to  ear;  which  fedion  13 opening 
preferable  to  the  crucial,  commonly  made  on  this  occafion  :  l?e  cra” 
then  the  fcalp  may  be  eafily  difie&ed  from  the  fkull,  and  turn-mum* 
ed  down  over  the  face,  and  towards  the  neck,  giving  room  for 
the  faw.  The  head  muft  be  held  very  fteadily  by  an  aftiftant 
during  the  hawing,  which  fhould  be  begun  on  the  middleof  the 
frontal,  proceeding  to  each  temporal  bone,  and  fo  to  finifh 
the  circle  upon  the  middle  of  the  occipital  bone  ;  which  mav 
generally  be  done  conveniently  enough,  by  railing  the  head 
and  inclining  it  forward  after  having  proceeded  as  far  as 
this  bone  ;  or  the  body  may  then  be  turned  prone,  fhduld 
that  pofture  be  found  more  convenient  to  complete  the  circle. 

The  cap  of  the  fkull  is  then  to  be  raifed  with  the  elevator, 
occasionally  cutting  the  adhefions  of  the  dura  mater  ;  after 
this  the  encephalon  fits  to  be  removed,  carefully  fepavating 
the  other  attachments  of  the  membrane. 

In  order  to  bring  the  thorax  and  abdomen,  with  the  parts 
A  &  contained 
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Method  of  contained  in  thefe  cavities,  under  one  view,  an !  V"C’f  °b  ecar- 

•F*»  n,  a  be  made  on  each  fide  of  the  ftemum,  the.  co“  J 

dca  i  Bo  ‘V-  ;,  f  tbe  r[bs  which  are  annexed  to  it  ;  difleftti  e  ■ 

See  the  mufcles  with  the  teguments,  the  /pace  of  two  or 

Of  opening  three  inches  towards  the  fpine ;  ^XldTwitha 

the  th<  rox  cartilages,  which  will  be  leen,  and  eafay  . 

and  abdo  ,  ;r  a  little  curved  near  the  point ;  then  the  mcifions 

—  •*rf  “'do::  x 

tv,  in  an  oblique  direftion,  to  each  ihum  or  in guen  ,  a  ter 
which  the  clavicles  are  to  be  feparated  from  the  ,fter™  ’ 
or  this  bone  divided  at  its  fuperior  cartilaginous  junaion, 
with  a  ftrong  knife,  difiefting  it  from  the  mediaihnum 
turning  it  dmvnwards  with  the  mufcles,  See.  of  the  abdo- 
men  "This  is  the  moft  eligible  manner  of  opening  thefe 
cavities,  and  gives  an  opportunity  of  fewing  them  UP  ‘ 
a  better  appearance  for  any  perfon’s  view  afterwards  T1 

kind  of  Utah  clM  b,  fap3.ofa.hj  « 

fat  /earn  has  a  very  pretty  and  neat  efFed  upon  thefe  oc 
Cafi°Tt  is  propofed  to  take  out  the  thoracic  and  abdominal 

vifeera  together,  for  further  examination,  the  diaphragm  is 

firil  to  be  cut  down  to  the  fpme  on  both  fides  ;  then,  to 
avoid  being  incommoded  with  blood,  &c.  two  very  ilrong 
ligatures  are  to  be  palled  round  the  cefophagus  and  la..., 
blood- veffels,  in  which  the  trachea  may  be  included  ;  tyin0 
them  ilrait,  and  then  dividing  thefe  parts  between  the  liga¬ 
tures  :  the  fame  meafures  are  to  be  taken  in  refpeft  to  the 
inferior  veifels  upon  the  lumbar  region,  a  little  a  ove  the  bi¬ 
furcation  of  the  aorta,  including  the  vena  cava  ;  and  alio 
upon  the  reaum.  After  having  obferved  thefe  precautions, 
the  vifeera,  with  the  diaphragm,  are  to  be  removed  by  a 
wary  dilMion,  all  the  way  clofe  to  the  fpme  ;  and  by 
gently  drawing  them  at  the  fame  time,  the  feparation  will 

be  greatly  facilitated.  , 

When  the  thoracic  and  abdominal  vifeera  are  to  be  taken 
out  feparately,  in  the  firll  cafe  ligatures  mull  be  made,  as 
have  been  delcribed  upon  the  veffels,  & c.  juft  above  the 
diaphragm,  and  in  the  other  juft  below  it,  and  upon  the 

When°the  ^hoidd  we  be  called  upon  to  perform  this  office  when  the 
body  is  be-  body  is  become  very  putrid,  it  will  be  abfolutely  necenary 
come  pu-  to  have  fuch  parts  of  Jt  well  wafhed  with  warm  vinegar  and 
is  to  be  ma- b randy,  and  then  fprinkled  with  lavender-water  or  fome 
paged.  fuch  odoriferous  antiputrefeent  liquor,  before  the  examina¬ 
tion,  in  older  to  coned  the  ftench,  and  defend  us  agamft  the 
noxious  quality  of  the  effluvia  ;  a  precaution,  the  negled  of 
which  may  be  attended  with  very  direful  effeds. 
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them  up;  and  then  the  cavities  are  to  be  ftitched  very  clofe Em!i»lmi 
with  the  glover  s  or  ipiral  future.  Large  and  deep  mcifions  ^ 
a-e  alfo  to  be  made  in  all  the  moft  flefhy  parts,  cleanup  and  _ 
waPuing  them  with  the  tindure  in  the  fame  manner,  hllmg 
them  with  the  antifeptic  fpices,  and  Hitching  them  up. 

Then  the  head,  trunk,  and  limbs,  are  to  be  perfedly  well 
coveied  with  cerecloth  ;  putting  a  piece  tinder  the  clnn,  to 
be  fecured  by  fewing  on  the  top  ol  the  head,  after  having 
well  adjufted  the  cap  of  the  fltull,  fewed  the  fcalP  together, 
and  cleaned  the  mouth,  as  has  been  direded  for  the  other 
parts,  and  putting  in  fome  of  the  fpices.  Tne  cerecloth  is 
to  be  prepared,  according  to  art,  with  a  compof.tion  made 
of  wax,  rolin,  ftorax,  and  painter’s  drying  oil.  After  the 
application  of  the  cerecloth,  with  great  care  and  exadnefs, 
cut  into  fuitable  pieces  according  to  the  refpedive  parts, 
and  clofing  them  well  everywhere,  the  face  being  clofe  ffla. 
ved,  is  to  be  covered  with  fome  of  the  above  compofmon 
melted,  and  laid  on  with  a  brufhof  a  proper  degree  ot  heat, 
and  of  a  moderate  thicknefs  ;  which  may  have  a  faint  flelh- 
colour  given  it  with  vermilion ;  and  when  it  lS  grown  cold  and 
ftiff  upon  this  part,  it  may  be  lightly  covered  with  hard 
varnifh;  or  this  varnilh,  applied  thick,  may  here  ferve  the 
purpofe  alone.  A  cap  is  to  be  well  adapted  to  the  head,  fa  1- 
in-  down  upon  the  neck,  and  to  be  fewed  under  the  chin, 
making  a  few  circular  turns  about  the  neck  with  a  roller  of 
a  proper  breadth.  All  the  reft  of  the  corpfe  is  to  be  mclofed 
in  a  lheet,  to  be  artfully  cut,  and  fewed  on  very  clofe  and 
fmootli,  with  the  fine  ft  tape,  and  the  fiat  /earn  mentioned  in 
the  preceding  chapter ;  over  which  an  appropriate  drels  is  t® 
be  put,  as  the  relations  or  friends  think  fit  to  dtred  and  ap¬ 
point,  and  then  laid  into  the  coffin,  which  fhould  be  in  rea- 
dinefs  :  but  when  it  is  fome  great  perfonage,  who  is  to  lie  m 
ftate  for  public  view  before  the  funeral  rites  are  folemnized, 
the  drefs  mud  be  appropriated  to  his  dignity  and  character. 
The  brain  and  other  vifeera  are  to.  be  put  with  fome  ot  the 
fpices  into  a  leaden  box.  Sometimes  the  heart,,  prepared 
as  has  been  direded,  to  preferve  it  from  putrefadion,  is  de- 
pofited  in  an  urn  by  itfelf. 


Chap.  XXXVIII.  Of  Embalming  dead  Bodies . 

In  the  early  ages  of  the  world,  the  pradicc  of  embalm¬ 
ing  dead  bodies  was  very  common,  particularly  among  the 
Egyptians ;  but  it  has  long  been  difufed  in  almoft  all  coun¬ 
tries,  except  for  great  perfonages.  See  Embalming.  1  he 
following  diredions  are  taken  from  Mr  Gooch,  to  whom 
they  were  communicated  by  a  perfon  of  gieat  character,  and 
well  acquainted  with  the  modern  pradice  of  embalming  in 
this  kingdom.  #  . 

After  evifeeration,  as  has  been  direded  in  opening  a  dead 
body,  and  continuing  the  incifion  farther  upwards,  even. into 
the  mouth,  and,  if  pradieable,  without  cutting  the  (kin  of 
the  neck,  all  the  cavities  are  to  be  well  cleanfed,  and  the 
humidity  fucked  up  with  fponges,  then  wafhed  with  tin  ft. 
myrrh£y  and  filled  with  a  fpecies  compounded  of  fragrant 
herbs,  aromatic  drugs,  and  gums  reduced  to  powder  not 
very  fine,  firft  rdloring  the  heart  to  its  former  refidence,  af¬ 
ter  having  opened  its  ventricles,  cleanfed  and  wafhed  them 
with  the  tindure,  fluffed  them  with  the  fpices,  and  fewed 


Explanation  of  Plates. 

Plate  CCCCLXXXVII.  Pig.  i.  A  lancet  and  canuTa 
for  difeharging  the  contents  of  an  abfeefs  by  means  of  a  ie- 

ton.  See  n°  50.  .  r  , 

Fig.  2.  A  diredor  for  difeharging  the  contents  of  an  ab¬ 
feefs.  See  n°  50. 

Fig.  3.  An  abfeefs  lancet. 

Fig.  4.  A  forceps  for  extrading  polypi.  See  n  1 13. 
Fig.  5.  A  flit  probe  for  condudinga  ligature  to  the  root 
of  a  polypus.  See  n°  114. 

Fig.  6.  A  ring  for  affiiling  in  fecuring  a  ligature  upon 
the  root  of  a,polypus.  Seen0  1 14- 

Fig.  7.  A  double  canula  for  fixing  a  ligature  upon  the 

root  of  a  polypus.  See  n°  114. 

Fig.  8.  The  moft  approved  form  of  a  lancet  for  the  ope¬ 
ration  of  blood-letting.  Seen0  131. 

Fig.  9.  A  jugum  cervicis  recommended  by  fome  practi¬ 
tioners  in  venefedion  in  the  neck.  Seen0  137* 

Fig.  10.  A  bandage  for  making  compreffion  after  per¬ 
forming  the  operation  of  artenotomy  at  the  temples.  See 

Fig*.  11.  A  fcarificator  with  16  lancets,  ufed  in  the  ope¬ 
ration  of  cupping.  See  n°  146. 

Fig.  12.  A  cupping-glafs.  See  n°  147. 

Fig.  13.  A  feton  needle.  See  n  153.  . 

Fig.  14.  The  common  crooked  needle  ufed  in  making  lu- 

tures.  See  n°  i  C4.  , 

Fig.  15.  5>  Two  pins  of  different  forms  ufed  m_the 
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,  twilled  or  fcweJip  future.  The  firft  commonly  made  of  fil- 
■  of  the  ver,  with  a  movable  fteel  point ;  the  other  of  gold.  See  n* 

’la'cs*  |  j-  m ' 

y  pig'  ,  6.  The  tourniquet  now  mod  generally  ufed.  See 

11  PV*  *7-  The  tenaculum  ufed  in  fecuring  the  mouths  of 
bleeding  veffels.  See  nJ  \62. 

Fig.  18.  A  common  fcalpel.  See  h0  174. 

Fi  '•  1 9.  A  large  lancet  ufed  for  opening  cavities  of  diffe¬ 
rent  kinds.  See  n°  174. 

Fig.  20.  A  blunt-pointed  biftoury.  See  n*  174. 

Plate  CCCCLXXXVIII.  fig.  21.  A  rafpatory  for  re¬ 
moving  the  pericranium  in  the  operation  of  the  trepan.  See 
n  1 86. 

Fig.  22.  The  trephine  with  all  its  parts  connederl  and 
ready' for  ufe.  a ,  The  centre-pin,  which  can  be  raifed  or 
deprefled  by  the  Aider  b.  c3  The  part  where  the  law  is 
united  to  the  handle  by  means  of  the  fpring  d.  See  np 

186. 

FiLr.  23.  Handle  of  the  trepan  into  which  the  head  of 
Che  trephine  is  to  be  inferted  at  a.  See  n  186. 

Fig.  24.  A  perforator,  which  can  be  joined  to  the  handle 
cither  of  the  trephine  or  trepan.  See  nv  186. 

Fig.  25.  A  brufii  for  cleaning  the  teeth  of  the  faw. 
Seen  186. 

Fig.  26.  Forceps  for  removing  the  piece  of  bone  when 
nearly  cut  through  by  the  trephine  or  the  trepan.  See  nw 

186.  *  . 

Fig.  26.  A  levator  alfo  employed  in  removing  the 

piece  of  bone.  See  nQ  186 

Fig.  26.  by  Lenticular  for  fmoothing  the  ragged  edge  of 
the  perforated  bone.  See  n°  1 86. 

Fig.  27.  A  common  probe.  See  n°  187. 

Fig.  28.  A  diredory.  See  n°  187. 

Fig.  29.  A  fpeculum  ufed  for  keeping  the  eyelids  fepa- 
rated,  and  the  eye  fixed,  in  performing  various  operations 
upon  that  organ.  See  n°  205. 

Fig.  30.  A  flat  curved  hook  for  elevating  the  upper  eye¬ 
lid,  and  fixing  the  eye,  in  performing  various  minute  opera¬ 
tions  upon  its  furface.  See  n°  205. 

Fig.  31.  A  couching  needle.  See  n°  216. 

Fig.  32.  A  couching  needle  for  the  right  eye,  fitted  for 
the  operator’s  right  hand.  See  n°  217. 

Fig.  33.  A  knife  for  extra&ing  the  catarad.  See  n 
218. 

Fig.  34.  A  flat  probe  for  fcratching  the  capfule  in  ex¬ 
trading  the  crytlalline  lens.  See  n°  2 1 8. 

Fig.  3  5.  A  flat  probe  or  fcoop  for  afilfling  in  removing 
the  catarad.  Seen0  218. 

Fig.  36.  A  knife  for  extracting  the  catarad  from  the 
right  eye.  See  n°  218. 

Fig.  37.  One  of  Anel’s  probes  for  removing  obflrudions 
of  the  lachrymal  duds.  See  n°  224. 

Fig.  38.  A  fyringe  and  pipe  (by  the  fame)  for  injeding 
a  liquid  into  the  lachrymal  duds.  See  n°  224. 

Fig.  38.  ay  A  crooked  pipe  which  fits  the  fyringe.  See 
n°  224. 

Fig.  39  An  inflrument  for  comprefiing  the  lachrymal  fac. 
See  n°  226. 

Fig.  40.  A  trocar  and  canula  for  perforating  the  os  un¬ 
guis  in  the  operation  for  fiflula  lachrymalis.  See  n°  2  29. 

Fig.  41,  42,  43.  Inflruments  employed  by  Mr  Pellier  in 
the  operation  for  fiflula  lachrymalis.  Pig*  41*  A  conduc¬ 
tor  lor  clearing  the  nafal  dud.  Fig.  42,  A  conical  tube  to 
be  left  in  the  dud.  Fig.  43.  A  compreffor  for  fixing  the 
tube  in  its  place.  See  230. 
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Fi>.  44.  A  trocar  for  making  an  artificial  parotid  duft. 

See  Chap.  XVI.  Sed.  i  Plates, 

Fig.  45.  Forceps  fometimes  ufed  for  laying  hold  or  the  w 

lip  in  the  operation  for  hare  lip.  See  n°  231. 

Fig.  46.  A  pair  of  ftrong  feiffars  ufed  in  the  operation 
for  haredip.  Seen0  231.  #  9 

Fig.  47.  Pins  ufed  in  the  operation  for  hare-lip.  See  n 
231. 

Fig.  48.  Gum  phleme.  See  n°  232. 

Fig.  49.  trocar  for  perforating  the  antrum  maxulare. 

See  Chap.  XVI.  Sed.  vi.  . 

Fig.  50.  An  inflrument  of  a  tubular  form  for  perforating 
the  antrum  maxillare.  See  as  direded  in  Fig.  49. 

Plate  CCCCLXXXIX.  Fig.  51.  n°  1,  2,  3,  4>  5- 
I,  A  file  for  removing  inequalities  upon  the  teeth.  2,  3, 

4,  5,  Different  forms  of  inflruments  for  removing  tartar,  &c. 

from  the  teeth.  Seen’ 235. 

Fig.  ,2.  n°  1,  2,  3.  1,  2y  Inflruments  for  fluffing  a 

hollow  tooth.  3,  The  handle  which  fits  the  different  in- 
ftruments  reprefented  by  fig  51*  S2,  ^ee  n°  ^37* 

Fig.  ca,  Inftrument  termed  a  key  for  ex  trading  teeth. 

See  n°  338.  #  Q 

Fig.  54.  Forceps  for  extrading  teeth.  See  n  338. 

Fig.  5  S'  A  punch  or  lever  for  extrading  flumps  of  teeth. 

See  n°  338. 

Fig  5'>.  Mr  Chefelden’s  needle,  with  an  eye  near  the 
point,  for  tying  a  knot  on  feirrhous  tonfils.  See  n8 
242. 

Fig.  57.  A  fpeculum  oris  firft  propofed  by  Mr  B  Bell. 

See  n°  24  4.  _  r 

Fig.  58.  Mr  Madge’s  inhaler  for  conveying  fleams  ot 
warm  water,  & c.  to  the  throat  and  breafl.  See  Chap.  XVII. 

Fig.  59 .  A  fcarificator  for  fcarifying  the  amygdale,  and 
for  opening  abfeeffes  in  the  throat.  See  Chap.  XVII. 

Sed  xi.  . 

Fig.  60.  Forceps  for  extrading  extraneous  lubltances 
from  the  outer  paffage  of  the  ear.  See  ny  246. 

Fig.  61.  A  fyringe  for  wafhing  the  outer  paffage  of  the 
ear.  See  n°  247. 

Figs.  62,  63.  Inflruments  ufed  for  concentrating  found  in 
cafes  of  deafnefs.  See  n°  249. 

Fig.  64.  A  tube  by  which  the  Euflachian  tube  may  De 
o  wafhed  in  certain  cafes  of  deafnefs  See  n°  250. 

Fig  65.  An  inflrument  for  perforating  the  lobes  of  the 
3cc  nQ  25  I  • 

Fig.  66.  An  inflrument  recommended  by  Mr  B.  Bell  for 
fupporting  the  head  after  the  operation  for  wry  neck.  See 

Fig!  67.  An  inflrument  invented  by  Dr  Monro  for  fixing 
the  canula  after  the  operation  of  bronchotomy .  See  n°  254. 

Fig.  68.  A  glafs  for  drawing  milk  from  the  breads  of 

women.  See  Chap.  XX.  . 

Fig  69.  A  filver  canula  for  carrying  off  pus  colleded  in 

the  thorax.  See  n°  262. 

Plate  CCCCXC.  Fig.  70.  A  bandage  for  the  paracen- 
tefis  of  the  abdomen,  originally  invented  by  the  late  Dr 
Monro.  See  n°  264.  #  . 

Fig.  71.  The  common  round  trocar,  with  a  triangular 
point  for  tapping  for  the  afeites.  See  11  ^  264. 

Fig.  72.  Mr  Andre’s  lancet-pointed  trocar,  the  canula  of 
which  is  made  of  two  hollow  plates  ot  Heel  ferewed  together 
at  the  larger  extremity.  See  nQ  264. 

Fig.  73,  A  diredor  ufed  in  the  operation  for  hernia.  See 

A  a  2  Fig# 
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Explana-  A  forine:  trttfa  for  an  inguinal  or  femoral  hernia 

‘i0Aatc'.h'°  fonllide.  Seen0  277-  .  .  ,  .  . 

,  Fig.  7  A  fpring  trufs  for  an  inguinal  or  femoral  hernia 

of  bo-th  fides-  See  n°  277* 

Fig.  76.  A  fpring  trufs  for  an  umbilical  hernia.  See 
nQ  277. 

Fig.  77.  Mr  Andre’s  trocar  for  evacuating  the  contents 
of  an  ency fled  hydrocele.  See  n°  299. 

Fig  78.  Mr  B.  Bell’s  trocar  for  operating  in  hydrocele. 
See  n°  299. 

Fig.  79.  A  fufpenfory  bandage  for  the  fcrotum.  See 
ti°  299. 

Fig.  80.  A  ftraight-edged  fharp-pointed  bifloury.  See 


n°3°4* 

Fig.  81.  A  bag  of  refina  elaflica,  with  a  flop-cock  and 
fhort  pipe,  which  fits  the  canula  of  the  trocars  fig.  77,  78. 
for  the  purpofe  of  injedling  wine  and  other  fluids  into  the 
cavity  of  the  tunica  vaginalis  in  the  cafe  of  hydrocele.  See 
n°  306. 

-  Fig.  82.  A  found  ufed  in  fearching  for  the  flone.  See 
n°  321. 

•  Fig.  83.  A  grooved  flaff  for  the  operation  of  lithotomy. 
See  n°  332. 

Fig.  84.  A  cutting  gorget.  See  n°  332. 

Fig.  85.  A  double  gorget  invented  by  Dr  Monro.  See 
n°  332- 

Fig.  8 6.  Extra&ing  forceps.  See  n°  332. 

Fig*  87.  A  fcoop.  See  nw  332. 

Fig  88.  A  grooved  flaff  for  the  operation  of  lilhotomy 
in  females.  See  n°  334. 

Fig.  89.  A  tube  containing  a  pair  of  elaflic  forceps  for 
extracting  flones  from  the  urethra.  See  r.°  336. 


Plate  CCCGXCI.  Fig.  90.  A  juoum  penis  ufed  in 
cafes  of  incontinence  of  urine  in  men.  See  n^  338. 

Fig.  91.  Pefiaries  for  fupporting  the  uterus  in  cafes  of 
prolapfus  uteri  in  females,  a ,  A  peffary  of  wood  or  ivory. 
b,  One  of  refina  elaflica.  See  n°  3  38. 

Fig.  92.  A  receiver,  which  has  been  lately  ufed  with  ad¬ 
vantage  in  cafes  of  incontinence  of  urine  in  the  male.  See 
n°  338. 

Fig.  93.  A  receiver,  which  has  been  lately  ufed,  in  a  few 
cafes,  with  advantage  in  the  female.  See  n°  338. 

Fig.  94.  A  catheter  for  a  male.  See  n°  340. 

Fig.  95.  A  catheter  for  a  female.  Sec  n°  340. 

Fig.  96.  A  bougie.  See  n°  345. 

Fig.  97.  Mr  Hunter’s  cauflic  condudor. 

Fig.  98.  A  bifloury  ufed  in  the  operation  for  phymofis. 
See  n°  347. 

Fig.  99.  A  bifloury  ufed  in  amputating  the  penis.  See 
Chap.  XXIX.  Sea.  iv. 

99-  a »  A  filver  canula  for  conduaing  the  urine  af¬ 
ter  amputation  of  the  penis.  See  Ih. 

Fig.  100.  A  bifloury,  with  a  probe  o**  flexible  filver  join¬ 
ed  to  it,  to  be  ufed  in  the  operation  for  fiilula  in  ano.  See 

3J5* 

.  Fig.  1  ci.  A  bifloury,  which  has  been  lately  ufed  by  fome 


pra&itioners  in  the  operation  for  fiftula  in  ano.  See  RxplJ 
n°  355.  houo 

Fig  102.  A  wire  of  filver  or  lead,  with  a  tube  of  the 
fame  metal,  for  laying  open  a  fiflula  in  ano.  See  n°  355. 

Fig.  103.  A  bandage  for  fupporting  the  end  of  the  rec¬ 
tum  in  cales  of  prolapfus  ani.  See  Chap  XXX.  Se&.  vii. 

Fig.  104.  Mr  Park’s  leather- cafe  for  fupporting  the  fore¬ 
arm  after  luxations  of  the  joints  or  fra&ures  of  the  bones  of 
the  fuperior  exti entities.  See  ^392. 

Fig  105.  bf  Splints  of  wood  glued  to  leather,  and  af¬ 
terwards  cut,  as  reprefented  in  the  figures.  They  are  ufed 
for  fraClures  of  the  bones  of  the  extremities,  particularly  for 
thofe  of  the  fore  arm  or  leg.  See  n°  397. 

Fig.  106.  Reprefents  a  fra&ured  limb  dreffed  with  an 
eighteen-tailed  bandage,  and  plaeed  in  the  manner  recom¬ 
mended  by  Mr  Pott.  See  n°  397. 

Fig  107.  Mr  Gooche’s  machine,  improved  by  Dr  Ait- 
ken,  for  keeping  a  fra&ured  thigh-bone  properly  extended. 

The  upper  circular  bandage  goes  round  the  waifl,  the  un¬ 
der  one  fixes  immediately  above  the  knee.  See  n°  397. 

Fig.  108.  A  bandage  for  a  fra&ured  patella.  See  n°  398. 

Fig.  109.  A  wooden  fplint  for  a  fradlured  leg.  See 

399- 

Plate  CCCCXCII.  Fig.  no.  Mr  James’s  machine, 
which  is  an  improvement  upon  one  invented  fome  years  ago 
by  Mr  White  of  Manchefler  for  retaining  fradlured  thighs 
or  bones  of  the  leg  in  their  natural  fituation.  See  n°  402. 

Fig.  ill.  The  common  collar  ufed  in  diflortions  of  the 
fpine.  Seen0  404. 

Fig.  1 1  2.  Stays  recommended  by  Mr  Jones  for  diflor¬ 
tions  of  the  fpine.  See  n°404. 

Fig.  1 13.  An  apparatus  for  a  diflortion  of  the  leg.  See 
n°  404. 

Fig.  1 1 4.  An  apparatus  for  a  diflorted  leg,  where  the 
foie  is  turned  much  out  of  its  natural  direction.  See 
n°  404. 

Fig.  1 1 5.  Shoes  which  have  been  ufed  with  advantage  in- 
cafes  of  club-feet.  See  n°  404. 

Fig.  1 16.  An  amputating  knife.  See  n°  407. 

Fig.  1 17  Retradlor  of  cloth  or  leather,  ufed  in  amputa¬ 
ting  the  larger  extremities.  See  lb. 

Fig.  1 18.  Iron  retra&ors  recommended  by  Dr  Monro  in 
amputation  of  the  larger  extremities.  See  lb. 

Fig.  1 19.  The  amputating  faw  now  mofl  generally  ufed. 

See  lb . 

Fig.  120.  Pincers  for  nipping  off  any  points  of  bone 
which  may  remain  after  the  faw  has  been  ufed.  See  lb . 

Fig.  1 21.  A  catline  ufed  in  an  amputation  of  the  leg. 

See  n°  41 1. 

Fig.  t  22 .  A  fpring  faw  employed  in  amputating  the  fin¬ 
gers.  Seen0  41 5. 

Fig.  123.  An  inflrument  invented  by  Mr  Moore  of  Lon¬ 
don  for  comprefiing  the  nerves,  and  thereby  diminifhing 
pain  in  performing  various  ooerations  upon  the  extremities. 

See  Chap.  XXXV. 

Fig.  124.  ^\n  apparatus  invented  by  the  late  Dr  Monro^ 
for  the  cure  of  a  rupture  of  the  ten  do  Achillis.  See  n°  24. 
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A. 

L tftiOMEN,  wounds  or,  n° 
r  1 6.  How  treated,  26. 

cjeftion  of  water  in,  263, 
>  2^  Of  air  in,  2 65.  Of  a 
I  de:i  perfon,  how  to  be  open- 

I  cd42(> 

mm  lumbar,  ch.  v.  fe d.  iv, 
mfci;s  in  general,  how  to  be 
f  tried,  n°  47-50.  In  the 
jlie  of  the  eye,  chap  xiii. 
leC  iv. 

I iff  it  in  medulla,  n°  1 1 9. 

Uhi jr,  tendon  of,  wounds  of 
it,  ow  cured,  110  24. 
hpiition  in  general,  ch.  xxxiv. 
tec  i.  Amputating  the  arm 
m  fore-arm,  fed.  ii.  The 
thlli, fc&.iii  The  leg,  fed.  iv. 
A  :he  joints  of  the  extremi¬ 
ty  fed  v.  At  the  fhoulder 
join,  n°  4 1 3.  At  the  joints 
ofiae  fingers,  415. 

W|  probe  and  fyringe,  ac¬ 
ock  of,  n°  224,  225. 

Intu  r ms,  ch.  xi.  True  or  en- 
eyed,  n°  165.  Falfe  or  dif- 
fu;l,  166.  Varicofe,  16  7. 
Csl  fes,  diagnofis,  prognofrs, 
168 — 171.  Remarkable 
on:  cured  by  Mr  John  Bell, 

1 7 .  Operation  for,  how  to 
be  nformed,  174.  How  the 
pa  “nt  is  to  be  treated  after- 
18  c,  &c. 
if  /  lap/us,  ch.  xxx.  fed.  iv. 

\tn  Klaxillare ,  abfcefles  in, 
ch,  vi.  fed.  vi. 

m  ifeafes  of,  ch.  xxx.  Con- 
dyinatous  excrefcences  of, 
ii.  Imperforated,  fed. 


'*  nputation  of,  ch.  xxxiv. 


,  wounds  of,  n°  M .  He¬ 
reof  tying  them,  162,  1 63. 
^'Ors  from,  ch;  xi. 

™y,  ch.  viii  fed.  iii. 

B. 

H  ch.  xxxvi.  For  the 
nMJ9<  For  the  face, 
For  the  neck,  421. 
he  breafl,  See.  421. 

Hone  in,  ch  xxvii. 
owtmj,  ch.  viii.  Confe- 
iUt|es  which  fometimes  at- 
en  St,  n°  1 8.  Opinions  con- 
er'g  the  caufes  of  thefe 
0n  quenees,  19—22.  How 
*  ’  obviated,  23. 

4  fhe  gums,  iip  240. 
f*(  Heafes  of,  ch.  vii.  Ca- 
m  •  the  joints,  how  the 
! lre  to  be  removed,  ch. 
**  fed  v. 

*n.  Hcdions  of,  from  exter- 
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nal  violence,  ch.  xii.  Com- 
prefiion  of,  fed.  i.  Concuf- 
Hons  of,  fed.  ii.  Inflamma¬ 
tion  of,  fed.  iii. 

Breajls  of  women,  inflammation 
of,  ch.  v.  fed  i.  Cancer  of, 
nu76 — -78.  SecThorax, 

Briitlenefs  of  the  bones,  n°  122. 

Brov.cbocele ,  or  tumor  on  the 
fore  part  of  the  neck,  ch  vi. 
fed.  v. 

Broncbotomy ,  or  incifion  made  in 
the  wind-pipe,  n°  254. 

Buboes ,  venereal,  ch.  v.  fed  iii. 

Bubonocele ,  or  rupture  in  the 
groin,  ch.  xxiii.  fed.  ii. 

Bums ,  confequences  and  cure  of, 
ch.  iv.  fed.  v. 

Burfa  Mucofe ,  iwellings  of,  ch. 
vi.  fed.  ii. 

C. 

Calculus .  See  Stone. 

Cancers ,  ch.  iv.  fed.  iii.  Of  the 
eye,  ch.  xiii.  fed.  vii. 

Cancerous  lip ,  how  extirpated, 
ch.  xvi.  fed.  iii. 

Capfular  ligaments ,  colledions 
within,  ch.  vi.  fed.  iii. 

Carious  bones,  how  the  ends  of 
are  to  be  removed,  ch.  xxxiv. 
fed.  v. 

Qatar  ad,  of  the  eye ,  ch.  xiii,  fed. 
viii. 

Chilblains ,  n°  86. 

Circocele,  n°  312. 

Clavicle ,  fradures  of,  n°  387. 
Luxation  of,  369. 

Coticujfton  of  the  brain,  np  189, 
190. 

Contufions  and fprains,  ch.  v.  fed. 
vi. 

Cornea ,  fpecks  on,  n°  204. 

Corns ,  nv  107. 

Cranium ,  fradure  and  depreflion 
of,  ch.  xii.  fed.  i.  Howto 
open  it,  n°  428. 

Cupping ,  n°  146.  Dry,  45. 

Cyjlic  hernia ,  n°  291. 

D. 

Dead  body,  how  opened,  c.  xxx  vii. 
How  embalmed,  ch.  xxxviii. 

Deafnefs ,  caufes  and  cure  of,  ch. 
xvii. 

Dfocation .  See  Luxation. 

D.flo ~tion,  ch.  xxxiii.  Of  the 
(pine,  n°  40  4.  Of  the  limbs, 
4°5, 

Dropfical  dwellings  of  the  joints 
nQ  95 — 99.  Of  the  eye, 

209. 

Dropfy,  operation  for,  n?  264. 

Dropfy  of  the  lachrymal  fac, 
11*  220. 

E. 

Ear,  difeafes  of,  ch.  xvii.  Lobes 
of,  bow  perforated,  n 0  251 , 


Elbow,  luxation  at,  n°  374. 
Embalming, methods  f,ch.  xxxviii. 
Emphyema,  or  pus  colleded  in 
the  thorax,  n^  261. 

Eyes,  difeafesof,  ch.xiii..  Specks, 
films,  or  excrefcences  on,  fed. 
iii.  Abfceffes  in  the  globe  of, 
led.  iv.  Droplical  fwellings 
of,  fed.  v.  Cancer  of,  fed.  vii. 
Catarad  of,  fed.  viii. 

Eyeball,  protrufion  of,  fed.  vi. 

Wounds  of,  n°  199. 
Eyelajhes,  inverfion  of,  nc  201. 
Eyelids ,  wo  u n  d s  o  f ,  n°  1 9  8 .  D  i f- 
eafes  of,  ch.  xiii.  fed.  ii. 
Eujlachian  tube ,  affedions  of,  n° 
250. 

Excrefcence  on  the  white  of  the 
eye,  n°  206.. 

Exomphalos,  n°  289. 

Exojlofis,  or  eXcrefcence  from  a 
bone,  n°  115. 

Extremities,  fuperior,  fradures  of 
the  bones of,ch.  xxxii.  fed.  iv. 
Inferior,  fradures  of  the  bones 
of,  fed.  v. 

F. 

Fahricius  ab  Aquapend'  nte,  ferew 
invented  by,  n°  226. 

Fingers,  fradure  of,  n°  396. 
Amputation  at  the  joints  of, 

4-*5\ 

Fifula  in  perinseo,  ch.  xxix.  fed. 
v.  In  ano,  ch.  xxx.  led.  iii. 
Laclirymalis,  ch.  xiv. 

Fffures,  or  kmple  fradures  of 
the  Ikull,  ch.  xii.  fed.  iv. 
Foot,  fradure  of  the  bones  of, 
n°  400.  Amputation  at  the 
joints  of,  417, 

Fore-arm,  fradure  of  the  bones 

°f>  n°  393- 

Fradures  in  general,  ch.  xxxii. 
fed.  i.  Of  the  nofe,  n°  387. 
Of  the  lower  jaw,  386.  Of 
the  clavicles,  387.  Of  the 
ribs,  388.  Of  the  flernum, 
389.  Of  the  vertebras,  390. 
Of  the  fcapula,  391.  Of  the 
humerus,  392.  Of  the  bone-s 
of  the  tore-arm,  393.  Of  the 
olecranum,394.  Ofthebones 
of  the  wriit,  395.  Of  the  fin¬ 
gers,  396.  Of  the  thigh-bone, 
397.  Compound,  ch.  xxxii. 
fed.  vi. 

Fungi  in  the  brain  after  being 
trepanned,  n°  188. 

G. 

Ganglions ,  ch.  vi.  fed.  ii-. 
Gangrene ,  ch.  iii.  fed.  ii.  Dry, 
nQ  51.  White,  52.  Means 
of  preventing,  54,55.  In 
cafes  of  hernia,  281. 

Goitre ,  or  fwelling  on  the  neck, 
ch.  vi.  fed~v». 


Gummt ,  or  foft  tumor  on  the 
furface  of  a  bone,  n°  117. 

Gums,  boils  and  excrefcences  of, 
ch.  xvi.  fed.  v. 

Gunpowder,  burns  occafioned  by, 
how  cured,  n  8 1. 

Gun  foot  wounds,  n°  30 — 36. 

H. 

Hamatocele  Scroti ,  or  colledion- 
of  blood  in  the  ferotum,  ch. 
xxiv.  fed.  iv. 

Htmorrhagies ,  n°  17. 

Hemorrhoids,  or  piles,  ch.  XXX 
fed.  i. 

Hare  lip,  ch.  xvi.  fed.  ii. 

Head,  wounds  of,  n  J  27.  Lux¬ 
ation  of,  3 66. 

Hernia ,  or  rupture  of  the  in- 
teftines,  ch.  xxiii.  fed.  i.  In¬ 
guinal  and  fcrotal,  fed.  ii. 
Congenita,  fed-  iii.  Femoral 
and  crural,  fed.  iv.  Umbili¬ 
cal,  n°  289.  Ventral,  290, 
Cyftic,  291.  Vaginalis,  293* 

Hip  joint,  luxation  of,  n°  376. 
Amputation  at,  416. 

Hijlory  of  Surgery,  n°  2 — 6. 

Hydrocele ,  or  watery  fwelling  of 
the  ferotum,  ch.  xxiv.  Ana- 
farcous  of  the  ferotum,  fed. 
i.  Of  the  tunica  vaginalis 
teftis,  fed.  ii.  Of  the  fper- 
matic  cord,  fed.  iii.  Ana- 
farcous  of  the  fpermatic  cord, 
n°  3°7>  3°8-  Encyfted  of 
the  fpermatic  cord,  309, 
31°. 

Hydrops  facculi  lachrymals.  See 
Fifula  lachrymals . 

Hymen,  imperforated,  ch.  xxx» 
fed.  vi. 

I. 

Jaw,  lower,  luxation  of,  n* 
365*.’  Fradure  of,  386. 

Imperj orated nojlrils,  ch.  xv.  fed. 
iii.  Anus,  ch.  xxx.  led.  v„- 
Hymen,  fed.  vi. 

Indolent  tumors,  ch.  vi.  Steato- 
matousand  farcomatous,  fed. 
i.  Scrophulous,  fed.  v. 

Infammation  and  its  conlequen- 
ces,  ch.  iii.  Of  the  breafts* 
of  women,  ch.  v.  fed.  i.  OL 
the  tellicles,  fed,  ii.  Of  the 
brain  and. its  membranes,  clu 
xii.  fed.  iii. 

Intefines ,  rupture  of,  ch.  xxiii. 

Infruments,  furgical.  See  Ex* 
planation  of  the  plates,  p.  187. 

Joints ,  wounds  of,  n 9  28.  Drop¬ 
fical  fwellings  in,  n°  95 — 98. 
Concretions  in,  99—10 1 .  Of 
the  extremities,  amputadou 
at,  ch.  xxxiv,  fed.  v. 

IJJues}  ch.  « 


R  G 


K. 


ch.  xv. 


Ki  fneys,  Hones  in,  ch.  xxvii.  fed. 
ii. 


379- 


Kn?e-ban,  luxation  of, 

Fradure  of,  398. 

L. 

Lachrym<d  fie ,  dropfv  of,  n°  2^0. 
Leeches ,  when  to  be  ufed,  n5 


H9- 


Leg*  fradure  or,  n°  299.  Ampu¬ 
tation  of,  ch.  xxxiv.  fed  iv. 
Ligature  of  arterien,  ch.  x.  fed. 


S  U 

No /in  Is,  imperforated, 
fed.  iii. 

o. 

Oefophagotomy ,  or  cutting  open 
the  gullet,  n°  255. 

Olecranum ,  fradure  of,  n°  394^ 
Opening  a  dead  body,  ch.  xxxvii. 
Os  Cnccygls ,  luxation  of,  nJ  368. 
Os  Humeri,  bead  of,  diilocated, 
liowfet.  n°  371. 


R  Y. 


OJJium  Mollifies ,  n°  127. 


n°  367.  Di- 


Limhs ,  diflortion  or,  n°  40^. 
Lingua  firxnum,  divilion  of,  ch. 
xvi.  fed.  ix. 

Lip,  f fibre  of,  or  hare-lip,  ch. 
xvi.  fed.  ii.  Cancerous,  ex¬ 
tirpation  of,  fed.  iii. 

Lithotomy  in  men,  n°  324.  In 
women,  3  *4. 

Lumbar  abfrefs ,  ch.  v.  fed.  iv. . 
Luxations  in  general,  ch.  xxxi. 
fed.  i.  Of  the  bones  of  the 
cranium,  n°  363.  Of  the 
bones  of  the  nofe,  364.  Of 
the  lower  jaw,  365.  Of  the 
head  or  neck,  36^.  Of  the 
vertebrae,  367.  Of  the  os 
coccygis,  368.  Of  the  cla¬ 
vicle,  369.  Odhe  ribs,  370. 
Of  the  head  of  the  os  hume- 
ri,  371  —  37 3-  At  the  el¬ 
bow,  374.  At  the  wrift,  375. 
Of  the  hip-joint,  376  —  379. 
Of  the  patella,  379*  Of  the 
tibia  at  the  knee,  380.  Of 
the  ankle  joint,  381. 

M.  . 

Marks  on  the  bodies  of  children 
at  birth,  uQ  1  6. 

Matter ,  figns  of,  formed,  n°  46. 
Meatus  aud  tonus  externus  im¬ 
perforated,  n°  245. 

Medulla ,  abfeeffus  in,  n°  1 19. 
Mollifies  OJJium,  n°  1 2  7. 
Mortification ,  cafes  of,  how  to 
be  treated,  n  56.  In  cafes 
of  hernia,  how  to  be  treated, 
280. 

Mouth  and  throat,  affedions  of, 
ch.  xvi.  Ulcers  in,  fed.  viii. 
Mufcles ,  wounds  of,  n°  10. 

N. 

Navi  Mater  ni,  or  marks  on  the 
bodies  of  children  at  birth,  n° 
106. 

Neck,  wry,  ch.  xviii.  Luxation 
of,  n°366.  Swellings  in,  104, 
105. 

Nerves ,  wounds  of,  nQ  1 2.  How 
cured,  n°  23. 

Nipples ,  fore,  ch.  xx. 

Nodes ,  venereal,  how  removed, 
n°  1 18. 

Nofe,  affedions  of,  ch.  xv.  He- 
morrhagies  from,  fed.  i.  Lu¬ 
xation  of  the  bones  of*  n°  364. 
Fradure  of,  385, 


Oz.ena,  or  ulceration  in  the  nofe, 
ch.  xv.  fed  ii. 

P. 

Pain,  method  of  alleviating  in 
furgical  operations,  ch.  xxxv. 
Palfv  of  the  lower  extremities, 
n°  I  28. 

Paracentejis  of  the  thorax,  ch. 

xxi.  Of  the  abdomen,  ch. 

xxii. 

Paraphymojis ,  n°  3  48  and  349* 
Paronychia ,  or  vvhitloe,  n°85. 
Parotid  dull,  divifion  of,  ch. 
xvi.  fed.  i. 

Patella,  or  knee-pan,  luxation  of, 
n°  379.  Fradure  ot,  n° 
398. 

Penis,  difeafes  of,  ch.  xxix.  Am¬ 
putation  of,  fed-  iv.  WarU 
on,  n  109. 

Perinteo ,  fillula  in,  ch.  xxix. 
fed.  v. 

Phlebotomy,  ch.  viii. 

Phymofts,  n  346,  347. 

Piles,  ch.  xxx.  fed.  i. 

Pneumatocele,  n°  3I5* 

Pofoned  wounds,  nG  37,  38. 
Polvpi ,  or  flefhy  tumors,  ch.  vi. 
fed.  vii. 

Prolapfius  ant,  ch.  xxx.  fed.  iv. 
Uteri,  fed.  vii. 

Pterygium,  or  excrefcences  on  the 
white  part  of  the  eye,  n° 
2C  6. 

Pus,  formed,  figns  of,  n°  46. 

R. 

Ranula ,  or  tumor  under  the 
tongue,  ch.  xvi.  fed.  vii. 
Rheumatic  white  fwelling,  n8 

71* 

Ribs,  luxation  of,  nQ  3  70. 

Fradure s  of,  388. 

Rickets,  n°  123  —  126. 

Rupture,  or  hernia,  ch.  xxiii. 

S. 

Sarcocele,  or  feirrhous  tefticle,ch. 
xxvi. 

Sarcomatous  tumors,  n°  93. 
Scapula,  fradure  of,  n°  391. 
Scrophulous  tumors,  ch.  vi.  fed. 

v.  White  fwelling,  n°  68. 
Scrotal  hernia,  ch.  xxiii.  fed.  ii. 
Scrotum,  anafarcous  hydrocele  of, 
ch.  xxiv.  fed.  i. 

Seton,  n°  153. 

Shoulder ,  difiocation  of,  n°  371. 
Shoulder  Joint ,  amputation  at,  n° 

4X3* 


Shull,  traftures  of,  ch.  xii.  fe&. 
iv. 

Spermatic  cord,  hydrocele  of,  ch. 
xxiv  led  iii. 

Specks  upon  the  eyes,  ch.  xiii. 
fed  iii- 

Spe*  matocele,  n°  3*4* 

Spina  bidda,  ch  vi.  fed.  iv. 

Spinn  ventnfa ,  or  caries  of  the 
bones,  n°  119* 

Spine,  luxation  of,  n 
ftortion  of,  404. 

Sprains,  ch.  v.  fed.  vi.^ 

Steatomatous  tumors,  n  ()2. 
Sternum,  fradure  of,  n°  389.  ^ 
Stone  in  the  bladder,  ch  xxvii. 
fed.  i.  In  the  kidneys,  fed. 
ii.  In  the  urethra,  fed.  iii.  ^ 
Suppuration,  how  prevented,  n 
42.  Method  of  promoting,  44. 
Surgery,  hillory  of.  Among  the 
Greeks,  n°  2.  Among  the 
Romans,  3.  Among  the  A- 
rabians,  4.  Writers  on,  in  the 
1 6th  century,  5.  In  the  17  th 
century,  6. 

Sutures,  ch.  x.  Interrupted,  nO 
154.  Quilled,  155.  Twill¬ 
ed,  156-  159. 

T. 

Tapping  for  the  dropfy,  ch.  xxii. 
Teeth,  affedions  of,  chap.  xvi. 
fed.  iv.  Derangement  of, 
how  correded,  n°233»  Loofe, 
how  faftened,  234  How 
cleaned,  23?.  Extradionof, 
238.  Tranfplanting  oS  239. 

T mdoni,  when  wounded,  how  to 
be  treated,  n°  24. 

Tejlicle ,  inflammation  of,  ch.  v. 

fed.  ii.  Scirrhous,  ch  xxvi. 
Thigh-bone,  fradure  of,  n'  397. 
Thigh,  amputation  of,  ch.  xxxv. 
fed.  iii. 

Thorax,  wounds  of,  n°  13  and 
25.  Paracentefis  of,  ch.  xxi. 
Blood  coileded  in,  n°  259. 
Air  coileded  in,  2^0.  Pus 
coileded  in,  261.  How 
thefe  are  to  be  removed,  262. 
Of  a  dead  perfon  how  to  be 
opened,  429. 

Throat,  affedions  of,  ch.  xvi. 
Scarifying  and  fomenting, 
ch.  xvi.  fed.  xi. 

Tibia ,  luxation  of,  n°  380. 

Toes,  fradure  of,  ne  400.  Am¬ 
putation  of,  4 1 8. 

T onjils  and  uvula,  enlargement 
of,  ch.  xvi.  fed.  x. 

Toothach,  n°  236,  237*  See 
teeth. 

Tophus ,  or  foft  tumor  of  the 
bones,  n°  1 16. 

Topical  blooding,  ch.viii.  fed.iv. 
T ongue ,  tumor  under,  ch.  xvi. 
fed.  vii. 

Tourniquet ,  manner  of  ufing,  n° 
160,  i6i. 


Irq  1 

Tumors,  indolent,  ch.  vi,j  J 
tomatous  andfarcomatoi  2 
vi.  led.  i.  bcrophuloTM 
vi.  fed.  v. 

Turn  a  vaginalis  teftis, 
cele  o^,  ch  xxiv.  left  r  ™ 

Ty  mpamtes ,  or  air  colRc 


the  abdomen,  n° 


U. 
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Ulcers  in  the  mouth,  <j 
fed.  i. 

Umbilical  hernia,  ch  xvbfl 
viii. 

Urethra,  (lone  in,  ch 
fed.  iii.  Obltruftic 
ch.  xxix.  fed.  i.  Inco 
fed  iii. 

U '>  me,  incontinence  and  fiLJ 


fion  of,  ch  xxviii. 

Uteri  prolapfius,  ch.  xxi’cfJ 


vu. 


Uvula,  enlargement  and! 
pation  of,  n"'  243, 241 

Varicofie  aneurifims,  n°  J 

Varicocele,  n  •  3 1 1 . 

Venereal  buboes,  ch.  v. 
Nodes,  nQ  1 1 8. 

Venejedion,  ch  viii.  feft 

Ventral  hernia,  n°  290 

Vertebra,  luxation  of, 
Fradure  of,  390. 

W. 

IV arts ,  n9  108.  On  t 
109. 

Wax ,  fuperabundance 
removed  from  the 
247.  Deficiency 
fup plied,  248. 

White  Swellings ,  ch,  iv 
Rheumatic,  11  6^, 
Scrophulous,  68 
Caufes  of,  70. 

Whitloe,  n  85. 

Women ,  operation  for 
in,  n°  334. 

Wounds,  hmple,  ch.  1 
Mortal,  7.  Of 
and  cellular  fubft 
Of  the  muldcs,  10 
arteries,  ligaments 
and  tendons,  1 1,  r 
thorax  and  its  viicei 
Of  the  abdomen  am 
ra,  14.  Treatmt 
16,  and  26.  Her  t 
from,  17.  Of  the 
Of  the  joints,  28.  P 
and  lacerated,  23 
fhot,  ch.  ii.  fe6l«  iii 
ed,  proceeding  fro: 
of  animals,  n"*  37|  ^ 
the  eyelids,  19S 
eyeball,  1 99- 
Wrift,  luxation  of 
at,  nu  378.  Fw 
bones  at,  395*  ^ 
4‘4- 
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S  U  R 

ina<j  SURINAM,  the  capita!  of  the  Dutch  fettlementa  In 
||  Guiana,  fituated  on  a  river  of  the  fame  name,  In  N.  Lat.  <5. 
^  j 6.  W.  Lon,?.  56,  0.  It  gives  name  to ^ the  country  for 
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miles  round  ;  and  (lands  on  a  river  of  the  fame  name, 
which  is  navigable  for  30  leagues  up  the  country.  A  fet- 
tlement  was  formed  at  Surinam  in  1650  by  the  Dutch, 

I  who  preferved  poffeflion  of  it  ever  fince.  The  chief  trade 
confiits  in  fugar,  cotton,  coffee  of  an  excellent  kind,  to¬ 
bacco,  flax,  (kins,  and  fome  valuable  drugs  for  dyeing. 
Four  hundred  and  thirty  plantations  have  been  already 
\ry  ir  formed  on  the  banks  of  the  Surinam  and  the  adjacent  coun- 
*  try,  which  in  1775  yielded  24,120,000  weight  oF  rough 
icwd ugar,  which  were  fold  in  Holland  for  347,225  1.  Serling  ; 
aii  15,000,3871b.  weight  of  coffee,  which  fold  for  357,538  L; 
1^*970, coo  lb.  weight  of  cotton  ;  790,854  lb.  weight  ofcoc- 
coa;  152,8441b.  weight  of  wood  for  dyeing.  The  fum 
total  of  thefe  productions  amounted  to  822,905  Sterling, 
and  was  brought  into  the  harbours  of  the  republic  in  70 
veffels.  The  number  of  (laves  employed  in  the  fame  year 
was  60,000,  who  belonged  to  2824  mailers,  exclufive  of 
the  women  and  children.  The  white  people  were  of  differ- 

Ient  countries  and  different  religions. 

Conneded  with  Surinam,  we  may  mention  the  colonies  of 
Demerary,  Iffeqnibo,  and  Berbice,  which  lie  a  little  to  the 
weft.  The  two  firft  furrendered  to  the  Britifh  troops  in 
1781  ;  but  being  left  defcncelefs,  were  retaken  by  a  French 
frigate.  Demerary  has  lately  been  taken  a  fecond  time  by 
the  army  of  Great  Britain.  It  is  coniidered  as  a  valuable 
acquifition,  being  a  flourifhing  colony.  In  1769  there 
were  eftabliftied  on  the  banks  of  the  Demerary  130  habi¬ 
tations,  in  which  fugar,  coffee,  and  cotton  were  fnccefsfully 
cultivated,  and  fince  that  period  the  number  of  plantations 
hath  increafed  much. 

Iffequibo  is  a  very  inconfiderable  fettlement.  Berbice, 
which  lies  between  Demerary  and  Surinam,  contains 
about  104  plantations,  mod  of  them  fmall,  and  fcattered  at 
great  diftances  from  one  another  upon  the  banks  of  the 
Berbice  or  of  Conje.  When  Raynal  publiftied  the  laft 
edition  of  his  Hiftory  of  Settlements  and  Trade  in  the  Ea(t 
and  Weft  Indies,  the  population  confided  of  7000  (laves  of 
every  age  and  fex,  250  white  men,  exclufive  of  the  foldiers. 
The  coffee,  fugar,  and  cotton  produced  was  conveyed  to 
Holland  in  four  or  live  (hips,  and  fold  for  about  40  or 
50,000  1. 

SURMOUNTED,  in  heraldry,  is  when  one  figure  is  laid 
over  another. 

SURMULLET.  See  Mullus. 

SURNAME,  that  which  is  added  to  the  proper  name 
for  diftinguiftung  perfons  and  families.  It  was  originally 
diftinguifhed  from  Jirname^  which  denotes  the  name  of  the 
fire  or  progenitor :  thus  Macdonald,  Robertfon  are  fir- 
names  expreffing  the  fon  of  Donald,  the  fon  of  Robert.  The 
word  furtmme ,  again,  fignified  fome  name  fuperadded  to 
the  proper  name  to  dillinguidi  the  individual,  as  Artaxerxes 
Longimanus ,  Harold  Harefoot ,  Malcolm  Canmore.  From 
this  it  is  evident  that  every  firname  was  a  furname,  though 
the  reverfe  was  not  fo.  In  modern  times  they  are  con¬ 
founded  ;  and  as  there  is  now  no  occafion  to  preferve  the 
diftinCtion,  Dr  Johnlon  lias  rejeCted  the  word  Jirname  alto¬ 
gether.  See  Name. 

Surnames  were  introduced  among  all  nations  at  an  early 
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period,  and  feem  to  have  been  formed  at  firft  by  adding  the  Surname  * 
name  of  the  father  to  that  of  the  fon.  This  was  the  prac-  ^ 

tice  among  the  Hebrews,  as  appears  from  the  feriptures. 

Caleb  is  denominated  the  fon  of  Jephunneh,  and  Jofhua  the 
fon  of  Nun  .That  the  fame  thing  was  cuftomary  among  the 
Greeks,  every  one  who  has  read  the  poems  of  Horner  muff 
remember.  We  have  an  inffance  of  it  in  the  very  firff  line  of  ^ 
the  Iliad  :  rinx^aT f»,  Achilles  the  fon  of  Peleus.’> 

This  is  perhaps  the  general  origin  of  furnames,  for  it  has 
been  common  among  mod  nations  (a). 

The  Romans  generally  had  three  names.  The  firff  called 
praenomen  anfwered  to  our  Chriftian  name,  and  was  intended 
to  diftinguifh  the  individuals  of  the  fame  family  ;  the  fecond 
called  nomen  correfponded  to  the  word  clan  in  Scotland,  and 
was  given  to  all  thofe  who  were  fprung  from  the  fame 
(lock ;  the  third  called  cognomen  expreffed  the  particular 
branch  of  the  tribe  or  clan  from  which  an  individual 
was  fprung.  Thus  Publius  Cornelius  Scipio,  Publius  cor¬ 
refponded  to  our  names  John,  Robert,  William  ;  Corne/ius 
was  the  name  of  the  clan  or  tribe,  as  Campbell  was  former¬ 
ly  the  name  of  all  the  Duke  of  Argyle’s  clients,  and  Dou¬ 
glas  the  name  of  the  retainers  of  the  Duke  of  Hamilton’s 
progenitors.  Scipio  being  added,  conveyed  this  informa¬ 
tion,  that  Publius,  who  was  of  the  tribe  of  the  Cornelii, 
was  of  the  family  of  the  Scipios,  one  of  the  branches  or 
families  into  which  that  tribe  was  divided.  Refpedting 
the  three  names  which  were  common  among  the  Romans, 
we  may  fay  that  the  firff  was  a  name  and  the  other  two 
furnames. 

Du  Chefne  obferves,  that  furnames  were  unknown  in 
France  before  the  year  987,  when  the  lords  began  to  affume 
the  names  of  their  demefnes.  Camden  relates,  that  they 
were  firff  taken  up  in  England,  a  little  before  the  conqueft, 
under  King  Edward  the  Confeffor  :  but  lie  adds,  they  were 
never  fully  eftabliftied  among  the  common  people  till  the 
time  of  Edward  II.  ;  till  then  they  varied  with  the  father’s 
name  ;  if  the  father,  e .  gr.  was  called  Richard ,  or  Roger , 
the  fon  was  called  Richardfon ,  or  Hodgfon  ;  but  from  that 
time  they  were  fettled,  fome  fay,  by  adi  of  parliament.  The 
oldeft  furnames  are  thofe  we  find  in  Domefday-Book,  moil 
of  them  taken  from  places,  with  the  addition  of  de  ;  as 
Godefridus  de  Mannevilla,  Walterus  de  Vernon,  Robert  de 
Oyly,  See .  Others  from  their  fathers,  with  JHius9  as  Guliel- 
mus  ji!ius  Ofberni ;  others  from  their  offices,  as  Eudo  Da - 
pifer9  Gulielmus  Camerarius ,  Giflebertus  Cocus9  &c.  But 
the  inferior  people  are  noted  limply  by  their  Chriftian 
names,  without  any  furnames  at  all. 

They  feem  to  have  been  introduced  into  Scotland  in  the 
time  of  William  the  Conqueror  by  the  Englifti  who  ac¬ 
companied  Edgar  Atheling  when  he  fled  into  that  king¬ 
dom.  Thefe  had  their  proper  furnames,  as  Moubray,  Lo¬ 
vell,  Lifle,  ufing  the  particle  de  before  them  ;  which  makes 
it  probable  that  thefe  furnames  had  been  derived  from  the 
lands  which  their  anceftors  or  they  themfelves  had  poffeffed. 

In.  Kenneth  IPs.  time  in  800  the  great  men  had  indeed 
begun  to  call  their  lands  by  their  own  names  ;  but  the  or¬ 
dinary  diftindtions  then  nfed  were  only  perfonal,  and  did 
not  defeend  to  fucceeding  generations,  fuch  as  thofe  em¬ 
ployed  by  the  Hebrews  and  Greeks  :  For  example,  Joim 
the  fon  of  William  \  or  the  names  of  office,  as  Stewart  ;  or  ac¬ 
cidental  diftindtions  from  complexion  or  Ration,  as  Black, 

White, 


(a)  This  mi^ht  be  fupported  by  examples  borrowed  from  many  nations.  The  old  Normans  ufed  Fitz ,  which  iignifiea 
1  *  as  Fitzheibert,  Fitzfimmons,  the  fon  of  Herbert,  the  ion  of  Simmons.  The  Irifh  ufed  0  ;  as  04Neal,  the  fon  of 
The  Scotch  Highlanders  employed  Mac ;  as  Macdonald,  the  fon  of  Donald.  The  Saxons  added  the  word  fon  to 
the  end  of  the  father’s  name,  as  Williamfon.  a 


Neal. 
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Surname  White,  Long,  Short ;  or 

II  ,  Weaver, 

Surrender. 


the  name  of  their  trade,  ao  T.  aylor, 
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It  was  long  before  any  fnrnames  were  ufed  in  Wales,  ex 
"  as  Evan  ap  Rice,  Evan  the  fon  of  Rice  . 

ion  of  Howel :  but  many 


of 


eept  that  of  fon 
Evan  ap  Howel,  Evan  the  ion  of  Howel:  but  many  o, 
them  have  at  length  formed  feparatc  furnames,  as  the  Lng- 
liih  and  Scots,  by  leavin  out  the  a  in  ap,  and  joining  e 
p  to  the  father’s  name  :  thus  Evan  ap  Rice  becomes  Evan 
*ri«;  Ev,„,p  Howel, 


others  ruptcy . 


Howel,  Evan  IWel. — We 
names  were  unknown  in  Sweden  till  the  year  1514, 
that  the  common  people  of  that  country  ufe  none  to  this 
day  ;  and  that  the  fame  is  the  cafe  with  the  vulgar  Inih, 
Poles,  and  Bohemians. 

When  we  come  to  inquire  into  the  etymology  o.  fur- 
names,  we  mull  allow  that  many  of  them  were  origin*  ly 
fignificant  of  the  qualities  of  mind,  as  Bold,  Hardy  Meek  ; 
fome  of  the  qualities  ot  body,  as  Strom;,  Low,  Sho't 
„  ex 

to  whom  they  -rr - ,  -  ,  'in 

Butler,  Page,  Marffial.  But  the  greateft  number,  at  leait 
of  the  ancient  furnames,  were  borrowed  from  the  names  of 
places.  Camden  fays,  that  there  is  not  a  village  in  Nor¬ 
mandy  but  has  given  its  name  to  fome  family  in  England, 
He  mentions  as  examples,  Percy,  Devereux,  Tankervi , 
Mortimer,  Warren,  &c.  They  were  introduced  with  Wil¬ 
liam  the  Conqueror.  Several  have  been  derived  from  places 
in  the  Netherlands,  as  Gaunt,  Tournay,  Grandifon  ;  and 
many  from  the  names  of  towns  and  villages  in  England  and 
Scotland,  as  Wentworth,  Markham,  Murray,  Aberdeen. 
Many  have  been  formed  from  the  names  of  animals,  as  qua¬ 
drupeds,  birds,  fifties  ;  from  vegetables,  and  parts  of  vege¬ 
tables,  as  trees,  fhrubs,  flowers,  and  fruits ;  from  minerals 
t)f  different  kinds.  Others  are  formed  from  .fuch  a  variety 
of  accidents  that  it  is  impoffible  to  particularize  them. 

SURPLICE,  the  habit  of  the  officiating  clergy  in  the 
clmrch  of  England.  By  Can.  58,  every  minifler  faying 
the  public  prayers,  or  miniftering  the  facrament  or  other 
rites  of  the  church,  (ball  wear  a  decent  and  comely  furplice 
with  fleeves,  to  be  provided  at  the  charge  of  the  pariffi. 
But  by  1  Eliz.  c.  2.  and  13  and  14  Car.  II.  the  garb  pre¬ 
ferred  by  a&  of  parliament,  in  the  ftcond  year  ot.  king 
Edward  the  Sixth,  is  enjoined  :  and  this  requires  that  in  the 
faying  or  finging  of  matins  and  even  longs,  baptizing  and 
burying,  the  minifler  in  parifh  churches  and  chapels  fhall 
ufe  a  furplice.  And  in  all  cathedral  churches  and  colleges, 
the  archdeacon,  dean,  provofts,  mailers,  prebendaries,  and 
fellows,  being  graduates,  may  ufe  in  the  choir,  befides  their 
furplices,  fuch  hoods  as  pertain  to  their  feveral  degrees. 
But  in  all  other  places  every  minifler  {hall  be  at  liberty. to  ufe 
-a  furplice  or  not.  And  hence  in  marrying,  churching  of 
women,  and  other  offices  not  fpecified  in  this  rubric,  and 
even  in  the  adminiflration  of  the  holy  communion,  it  feems 
that  a  furplice  is  not  neceffary.  Indeed  for  the  holy  com¬ 
munion  the  rubric  appoints  a  white  ALB  plain,  which 
differs  from  the  furplice  in  being  clofe-fleeved,  with  a  veft- 
jnent  or  cope. 

SURREBUT  rER,  in  law,  is  fecond  rebutter  ;  or  the 
replication  of  the  plaintiff  to  the  defendant’s  rebutter. 

SURREJOINDER,  is  a  fecond  defence  of  the  plain¬ 
tiff’s  declaration,  by  way  of  anfwer  to  the  defendant’s  re¬ 
joinder. 

'  SURRENDER,  in  common  law,  a  deed  or  inftrument, 
teflifying  that  the  particular  tenant  of  lands  and  tenements, 
for  life  or  years,  doth  lufficiently  confent  and  agree,  that 
he  who  has  the  next  or  immediate  remainder  or  reverfion 
thereof,  fhall  have  the  prefent  eftate  of  the  fame  in  poffef- 
iion  ;  and  that  he  hereby  yields  and  gives  up  the  fame  to 
him,  fo  that  the  .eftate  for  life  or  years  may  merge  or  drown 


by  mutual  agreement  of  the  parties.  Of  furrenders  fficre 
are  three  kinds ;  a  furrender  properly  taken  at  common  lawj  T 
a  furrender  of  copyhold  or  cultomary  efUtes  t  and  a  fur  ^ 
render  improperly  taken,  as  of  a  deed,  a  patent,  Sec.  The"""7 
firft  is  the  ufual  furrender,  and  it  is  ufually  divided  into  that 
in  deed,  and  that  in  law. 

Surrender,  in  deed,  is  that  which  is  really  made  by 
exprefs  words  in  writing,  where  the  words  of  the  leffee  to 
the  leffor  prove  a  fufficient  affent  to  furrender  his  eftate  back 
again. 

Surrender,  in  law,  is  that  wrought  by  operation  of 
the  law,  and  which  is  not  a&ual. — As  if  a  man  have  a 
leale  of  a  farm  for  life  or  years,  and  during  the  term  he 
accepts  a  new  ieafe  ;  this  adl  is,  in  law,  a  fuirender  of  the 
former. 

Surrender  of  a  bankrupt.  See  Commission  of  Bank. 


'nreffive* of  'the' trade  orprofeffion  followed  by  the  petfons  of  Copyholds  »  the  yielding  up  of  the  eftate 

worn  they  were  applied,  as  Baker,  Smith,  Wright;  by  the  tenant  ml  to  the  hands  of  the  lord  lor  fuch  purpoia 
wnom  in  y  rr_  .  n  ,  1— a  as  are  expreffed  in  the  furrender  :  as  to  the  ufe  and  behoof 

of  A  and  his  heirs,  to  the  ufe  of  his  own  will,  and  the  like, 
This  method  of  conveyance  is  fo  effential  to  the  nature  of  a 
copyhold  eftate,  that  it  cannot  poffibly  be  transferred  by ^ 
any  other  affurance.  No  feoffment,  fine,  or  recovery  (inc" 
the  king’s  courts)  hath  any  operation  upon  it.  If  Uo„ 
would  exchange  a  copyhold  with  anothet,  I  cannot  do  it 
by  an  ordinary  deed  of  exchange  at  the  common  law,  but  we 
muft  furrender  to  each  other’s  ufe,  and  the  lord  will  admit 
us  accordingly.  If  I  would  devife  a  copyhold,  I  mud  fur¬ 
render  it  to  the  ufe  of  my  laft  will  and  teftament ;  arid  in 
my  will  I  muft  declare  my  intentions,  and  name  a  devifee, 
who  will  then  be  entitled  to  admiffion. 

Surrkndkr  of  Letters  Patent  and  Offices.  A  furrender  may 
be  made  of  letters  patent  to  the  king,  fo  that  he  may  grant 
the  eftate  to  whom  lie  pleafes,  & c.  and  a  fecond  patent 
for  years  to  the  fame  perfon  for  the  fame  thing  is  a  fur¬ 
render  in  law  of  the  firft  patent.  10  Rep.  66.  If  an 
officer  for  life  accepts  of  another  grant  of  the  fame  office,  it 
is  in  law  a  furrender  of  the  firft.  grant  ;  but  if  luch  an  officer 
takes  another  grant  of  the  fame  office  to  himfelf  and  ano- 
ther,  it  may  be  otherwife. 

SURREPTITIOUS.  See  Subreptitious. 
SURROG  UFE,  in  law,  denotes  a  perlon  that  is  fubfli- 
yuted  or  appointed  in  the  room  of  another. 

SURRY,  a  county  of  England,  bounded  on  the  weft  by 
Berkfhire  and  Hampfhire,  on  the  fouth  by  Suffex,  on  .the 
eafl  by  Kent,  on  the  north  by  Middlefex,  from  which  it  is 
parted  by  the  Thames,  whence  it  had  the  name  of  Suth-rq 
from  the  Saxons,  i.  e.  the  country  on  the  fouth  fide  of  the 
river.  It  is  38  miles  in  length  from  eaft  to  weft,  23  in  ft 
breadth  from  north  to  fouth,  and  1 12  in  circumference. .  M 
contains  13  hundreds,  *40  parifhes,  of  which  35  are  vicar-) 
ages,  13  market-towns,  450  villager,  5*92,000  acres,  and 
about  170,000  inhabitants.  The  members  lent  from  it  to 
parliament  are  14,  of  which  two  are  fent  by  each  of  the  fol¬ 
lowing  boroughs,  viz.  Southwark,  Bleechingley,  Ryegate, 
Guildford,  Gatton,  Haflemere,  and  two  for  the  county. 

The  air  of  this  county,  towards  the  middle,  which  confifts 
moflly  of  hills  and  heath,  is  (harp,  but  pure  and  whole* 
fome.  About  the  fkirts,  where  it  is  more  level,  and  the 
foil  richer,  the  air  is  milder,  but  alfo  falubrious.  In  die 
middle  parts  the  foil  is  barren  enough  in  general ;  but  to¬ 
wards  the  extremities,  and  where  the  country  is  open  an 
•champaign,  it  is  fruitful  in  grafs  and  corn,  particularly  on 
the  fouth  fide  in  Holmfdale,  in  which  meadows, .woods, 
and  corn-fields,  are  agreeably  intermixed.  Ihe  foil  is  ai  0 
very  fertile  along  the  1  hames,  efpecially  towards  London, 
where  it  greatly  contributes  to  maintain  plenty  in  the 
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3on  markets.  It  has  feveral  rivers,  abounding  with  lift, 
he  chief  of  which  are  the  Wye,  the  Mole,  and  the  Wandle. 

*  SURSOLID,  or  Surdesolid,  in  arithmetic,  the  fifth 
power  of  a  number,  or  the  fourth  multiplication  of  any 
lumber,  confidered  as  a  root, 

SURVEYING,  the  art  of  meafuring  land  ;  that  is,  of 
i akin the  diinenfions  of  any  trail  of  ground,  laying  down 
he  fame  in  a  map  or  draught,  and  finding  the  content  or 
jrea  tnerof.  See  Geometry. 

SURVEYOR,  a  perfon  who  has  the  overfight  and  care 
if  confiderable  works,  lands,  or  the  like. 

Surveyor,  likewife  denotes  a  gauger;  as  alfo  a  perfon 
vho  furveys  lands,  and  makes  maps  of  them. 

SURVIVOR,  in  law,  fignifies  the  longeft  liver  of  joint 
enants,  or  of  any  two  perfons  jointly  intereiled  in  a  thing. 

SURVIVORSHIP,  is  that  branch  of  mathematics  which 
reats  of  reverfions  payable  provided  one  or  more  particular 
perfons  furvive  certain  others.  By  reverfions  are  meant  pay¬ 
ments  not  to  take  place  till  fome  future  period.  Survivor- 
hip  forms  one  of  the  moft  difficult  and  complicated  parts  of 
Ihe  doilrine  of  reverfions  and  life-annuities.  It  has  been 
cry  fully  treated  of  by  Mr  Thomas  Simpfon  in  his  SeleA 
•ixerciles  ;  and  brought  to  a  Rate  of  very  great  perfection 
>y  Dr  Price  and  Mr  Morgan,  who  have  bellowed  a  great 
j.eal  of  attention  on  this  fnbjedt. 

The  calculations  are  founded  on  the  expeilation  of  lives 
t  different  ages,  deduced  from  tables  formed  from  bills  of 
rortality,  of  which  fee  feveral  examples  under  the  article 
y ills  of  Mortality.  By  the  expedition  of  life  is  meant 
he  mean  time  that  any  fmgle  or  joint  lives  at  a  given  age  is 
ound  to  continue  ;  that  is,  the  number  of  years  which,  ta- 
|  ling  one  with  another,  they  a&ually  enjoy,  and  may  be  con- 
idered  as  fnre  of  enjoying  ;  thofe  who  lurvive  that  period 
njoying  as  much  more  time  in  proportion  to  their  number 
s  thofe  who  fall  fhort  of  it  enjoy  lefs.  Thus,  fuppofing  46 
erfons  alive  all  40  years  q!  age,  and  that  one  will  die  every 
ear  till  they  are  all  dead  in  46  years,  half  46  or  23  will  be 
Ihe  expectation  of  each  of  them.  If  M.  de  Moivre’s  hypo- 
heiis  were  true,  that  men  always  decreafe  in  an  arithmeti- 
Jcil  propreffion,  the  expeilation  of  a  ilngle  life  is  always  half 
Is  complement  (a),  and  the  expedlation  of  two  joint  lives  one- 
lird  of  their  common  complement.  Thus,  fuppofing  a  man 
lo,  his  expedlation  would  be  23,  the  halt  of  46,  his  com- 
lement;  the  expedlation  of  two  joint  lives,  each  40,  would 
e  1 5  years  4  months,  or  the  third  part  of  46. 

The  number  exprefling  the  expedition,  multiplied  by  the 
umber  of  fingle  or  joint  lives  (of  which  it  is  the  expedla- 
on),  added  annually  to  a  fociety,  gives  $he  whole  number 
|  ving  together,  to  which  filch  an  annual  addition  wronld  ill 
ime  grow.  Thus,  fince  19,  or  the  third  of  57,  is  the  ex- 
edlation  of  two  joint  lives,  whofe  common  age  is  29,  twen- 
y  marriages  every  year  between  perfons  of  this  age  would 
h  97  years  grow  to  20  times  19,  or  380  marriages,  always 
xitling  together.  And-fince  the  expedlation  of  a  fingle  life  is 
rjways  half  its  complement,  in  57  years  20  fingle  perfons  add- 
d  annually  to  a  town  will  increafeto  20  times  28.5,  or  570 ; 
nd  when  arrived  at  this  number,  the  deaths  every  year  will 
[ill  equal  the  accefiions,  and  no  farther  increafe  be  poflible. 
t  appears  from  hence,  that  the  particular  proportion  that 
'ecomes  extindt  every  year,  out  of  the  whole  number  con. 
lantly  exilting  together  of  fingle  or  joint  lives,  mull,  where¬ 
'er  this  number  undergoes  no  variation,  be  exadtly  the 
ame  with  the  expedlation  of  thofe  lives,  at  the  time  when 
heir  exiftence  commenced.  Thus,  was  it  found  that  a  19th 
/art  of  all  the  marriages  among  any  bodies  of  men,  whofe 
Vol.  XVIII.  Part  I. 


C  T93  ] 


S  U  R 


numbers  do  not  vary’’,  are  diffolved  every  year  by  the  deaths  Sirvjvor- 
of  either  the  hufband  or  wife,  it  would  appear  that  19  was, ,  , 

at  the  time  they  were  contradled,  the  expedlation  of  thefe 
marriagevS.  In  like  manner,  was  it  found  in  a  fociety,  limit¬ 
ed  to  a  fixed  number  of  members,  that  a  28 ch  part  dies  an¬ 
nually  out  of  the  whole  number  of  members,  it  would  ap¬ 
pear  that  28  was  their  common  expedlation  of  life  at  the 
time  they  entered.  So  likewife,  were  it  found  in  any  town 
or  dillridt,  where  the  number  of  births  and  burials  are  equal, 
that  a  2oth  or  30th  part  of  the  inhabitants  die  annually,  it 
would  appear  that  20  or  30  was  the  expedlation  of  a  child 
jufl  born  in  that  town  or  diflridl.  Thefe  expeditions, 
therefore,  for  all  fingle  lives,  are  eafily  found  by  a  table  of 
obfervations,  fhowing  the  number  that  die  annually  at  all 
ages  out  of  a  given  number  alive  at  thofe  ages  ;  and  the 
general  rule  for  this  purpofe  is,  to  divide  the  fum  of  all  the 
living  in  the  table,  at  the  age  whofe  expedlation  is  required, 
and  at  all  greater  ages,  by  the  fum  of  all  that  die  annually  at 
that  age  and  above  it  ;  or,  which  is  the  fame,  by  the  number 
(in  the  Table)  of  the  living  at  that  age  ;  and  half  unity 
fubtradled  from  the  quotient  will  be  the  required  expedla¬ 
tion.  Thus,  in  Dr  Halley’s  table,  given  in  the  article  An¬ 
nuity,  the  fum  of  all  the  living  at  20  and  upwards  is 
20,724,  which,  divided  by  598,  the  number  living  at  the 
age  of  20,  and  half  unity  fubtradled  Irom  the  quotient,  gives 
34.15  for  the  expedlation  of  20. 

In  calculating  the  value  or  expedlation  of  joint  lives,  Mr 
de  Moivre  had  recourfe  to  the  hypothecs,  that  the  proba¬ 
bilities  of  life  decreafe  in  a  geometrical  progreflion  ;  belie¬ 
ving  that  the  values  of  joint  lives,  obtained  by  rules  derived 
from  it,  would  not  deviate  much  from  the  truth.  But  in 
this  he  was  greatly  millaken  ;  they  generally  give  refult3 
which  are  near  a  quarter  of  the  true  value  too  great  in  find¬ 
ing  the  prefent  value  of  one  life  after  it  has  furvived  ano¬ 
ther  in  a  fingle  payment,  and  about  -fths  too  great  when 
the  value  is  fought  in  annual  payments  during  the  joint 
lives.  They  ought  therefore  to  be  calculated  upon  the  hy- 
pothefis  (if  they  are  calculated  on  hvpothefis  at  all),  that 
the  probabilities  of  life  decreafe  in  arithmetical  progreflion, 
which  is  not  very  far  from  the  truth.  Even  this  hypothefis 
never  correlponds  with  the  fail  in  the  firll  and  laft  periods 
of  life,  and  in  fome  iituatrons  not  in  any  period  of  life. 

Dr  Price  and  Mr  Morgan  therefore  have  given  tables  of  the 
value  of  lives,  not  founded  on  any  hypothefis,  but  deduced 
from  bills  of  mortality  themfelves.  Some  of‘  thefe  we  fhall 
give  at  the  end  of  this  article.  Mr  Morgan  has  likewife 
given  rules  for  calculating  values  of  lives  in  this  manner. 

M-  de  Moivre  has  alfo  fallen  into  miflakes  in  his  rules  for 
calculating  the  value  of  reverfions  depending  on  furvivor- 
fhip  :  thefe  have  been  pointed  out  by  Dr  Price  in  the  third 
efiay  in  the  firft  volume  of  his  Treatife  on  Reverfionary 
Payments  ;  who  has  alfo  given  proper  rules  for  calculating 
thefe  values,  the  moft  important  of  which  are  comprehend¬ 
ed  in  the  following  paragraphs.  r 

Suppofe  a  fet  of  married  men  to  enter  into  a  fociety  in  Method  of 
order  to  provide  annuites  for  their  widows,  and  that  it  is  finding  the 
limited  to  a  certain  number  of  members,  and  conftantly  keptnum^er 
up  to  that  number  by  the  admilnon  oi  new  members  as  the  £hat  will 
old  ones  are  loft  ;  it  is  of  importance,  in  the  firft  place,  to  come  on  a 
know  the  number  of  annuitants  that  after  fome  time  willf°clety* 
come  upon  the  eftablifhment.  Now  fince  every  marriage 
produces  either  a  widow  or  widower ;  and  fince  all  marri¬ 
ages  taken  together  would  produce  as  many  widows  as  wi¬ 
dowers,  were  every  man  and  his  wife  of  the  fame  age,  and 
the  chance  equal  which  fnall  die  firft ;  it  is  evident,  that  the 
B  b  number 


(a)  By  the  complement  of  a  life  is  meant  what  it  wants  of  8^,  which  M.  de  Moivre  makes  the  boundary  of  human 
Ihus  if  a  man  be  30,  the  complement  of  his  life  is  56. 
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Su'vivor- 

fhip. 


When  the 
it  umber  of 
annuitants 
arrives  at 
its  maxi¬ 
mum. 


.  c  •!«,*«  tW  h^vc  ever  exifted  in  the  world, 
wonld  h°tlJs  cafe  be  equal  to  hair  the  number  of  msfti- 
,«».  And  what  would  take  place  in  the  world  mull  aho, 
on  the  fame  fuppofitions,  take  place  in  this  focietj.. 
other  words,  e^ery  other  pe.fon  in  fuel,  a  fociety  leaving  a 
widow  there  mull  arife  from  it  a  number  of  widows  equal 
o  » alf  its  own  number.  But  this  does  not  determine 
what  number,  all  li'Vc  at  one  and  the  fame  time,  the  fo- 
rictv  may  cxneft  will  come  to  be  conftantly  upon.  it.  Jt  is, 
therefore!  neceffary  to  determine  how  long  the  duration  of 
fnrvivorfhip  bet  Jen  perfons  of  equal  ages  w,l  be  combed 
with  the  duration  of  marriage.  And  the  tiuth  is,  th 1  , 
fuopofmg  the  probabilities  of  lile  to  decreafe  uniformly,  the 
former  is  equal  to  the  latter  ;  and  consequently  that  the 
number  of  lurvivors,  or  (which  is  the  fame,  fuppohng  no 
fecond  marriages)  of  widbws  and  widowers  alive  UgUta, 
which  will  arife  from  any  given  fet  of  Inch  mamage  s  coi  - 
ilantly  kept  up,  will  be  equal  to  the  wlio.e  numbei.o 
marriages;  or  half  of  them  (the  number  of  widows  m  pa,  - 
ticular)  equal  to  halt  the  number  of  marriages.  Now  it 
appears  that  in  moft  towns  the  decreafe  ,11  the  probabilities  of 
lit  e  in  in  fait  nearly  uniform.  According  to  the  B reflaw  i  able 
of  Obfervation  (fee  Annuity),  almoft  toe  fame  numbers  die 
every  year  from  20  years  of  age  to  77;  Alter  this,  imbed, 
fewer  die,  and  the  rate  of  decreafe  in  the  probabilities  of  life 
is  retarded.  But  this  deflation  from  the  hypothetic  is  in- 
confidcrahle  ;  and  its  tiffed,  in  the  pvclent  cafe,  is  to  render 
the  duration  of  furvivorfliip  longer  than  it  woulu  otherwife 
be.  According  to  the  London  Fable  of  Obfervations,  the 
numbers  dving  every  year  begin  to  grow  lets  at  to  years 
of  age  ;  and  from  hence  to  extreme  old  age  there  is  a  con- 
flant  retardation  in  the  decreafe  of  the  probabilities  of  life. 
Upon  the  whole,  therefore,  it  appears  that,  according  to  the 
B reflaw  Table,  and  fuppofing  no  widows  to  marry,  the 
number  inquired  after  is  fomewliat.  greater  than  hah  the 
number  of  the  fociety  ;  but,  according  to  the  London  i  a- 
ble,  a  good  deal  greater..  This,  however,  has  been  deter- 
ter  mined  on  the  fuppofition  that  the  hufbands  and  wives 
are  of  equal  a^es,  and  that  then  there  is  an  equal  chance 
who  (hall  die  firft.  But  in  reality  hufbands  are  generally 
older  than  wives,  and  males  have  been  found  to  die  loorier 
than  females,  as  apoears  inconteflably  from  feveral  of  the 
tables  in  Dr  Price’s" Treatife  on  Reverfions.  It  is  there¬ 
fore  more  than  an  equal  chance  tltST  the  hufband  will  die 
before  his  wife.  This  will  increafe  confiderably  the  dura¬ 
tion  of  fnrvivorfhip  on  the  part  of  the  women,  and  confe- 
qucntly  the  number  which  we  have  been  inquiring  after,  i  he 
marriage  of  widows  will  diminiih  this  number,  but  not  fo 
much  as  the  other  caufes  will  increafe  it 

If  the  fociety  comprehends  in  it  from  the  firft  all  the 
married  people  of  all  ages  in  any  town,  or  among  any  clafs 
of  people  where  the  numbers  always  continue  the  fame,  the 
whole  colleftive  body  of  members  will  be  at  their  greateft 
age  at  the  time  of  the  eftablifhment  of  the  fociety  ;  and  the 
number  of  widows  left  every  year  will  at  a  medium  be  al¬ 
ways  the  fame.  The  number  of  widows  will  increafe  con¬ 
tinually  on  the  fociety,  till  as  many  die  off  every  year  as  are 
added.  This  will  not  be  till  the  whole  coile&ive  body  of 
widows  are  at  their  greateft  age,  or  till  there  are  among 
them  the  greateft  poffible  number  of  the  oldeft  widows  ;  and 
therefore  not  till  there  has  been-  time  for  an  acceffion  to  the 
oldeft  widows  from  the  youngefl  part. 

Let  us,  for  the  fake  of  greater  precision,  divide  the  whole 
medium  of  widows  that  come  on  every  year  into  different 
claffes  according  to  their  different  ages,  and  fuppofe  fome 


and  to  a  maximum,  in  30  years,  fuppofing,  with  M.  Sir?;; 
Moivre,  86  to  be  the  utmoft  extent  of  lile.  The  fame  will  ft,'| 
happen  to  the  fecond  clafs  in  40  years,  and  to  the  third  in 
50  years.  But  the  whole  body  compofed  of  thefe  clafles 
will  not  come  to  a  maximum  till  the  lame  happens  to  the 
fourth  or  yoangeft  clafs  ;  that  is,  not  till  the  end  of  63 
yeats.  After  this  the  affairs  of  the  fociety  will  become  fta- 
tionary,  and  the  number  of  annuitants  upon  it  of  all  ages 
will  keep  always  nearly  the  fame. 

If  a  fociety  begins  with  its  complete  number  of  members, 
but  at  the  fame  lime  admits  none  above  a  particular  age : 

If,  for  inftanee,  it  begins  with  200  members  all  under  5;, 
and  afterwards  limits  itfelr  to  this  number,  and  keeps  it  up 
by  admitting  every  year,  at  all  ages  between  26  and  $c,  new* 
members  as  old  ones  drop  off;  in  this  cafe,  the  period  neceffary 
to  bring  on  the  maximum  of  annuitants  will  be  juft  doubled. 

,  .  /  •  1  r  .  1  •  _!•  ’  J _ 1  . . \.  a.  _ 


tw  \)\  ill  *;  luv,  wi  . . . . j | 

'Fo  determine  the  fum  that  every  individual  ought  topiyV\\ 
in  a  finale  pretent  payment,  in  order  to  intitle  his  widow  to;3; 
a  certain  annuity  for  her  lile,  let  us  fuppofe  the  annuity  3!.^ 

per  annum,  and  the  rate  of  interefl  four  per  cent.  Itisevi-J 
h  ,  V  ,■  r  ,  . _ _ •  a:x. _ 4.  _ 


dent,  that  the  value  of  fuch  an  expedition  is  different,  ac-w 
cording  to  the  different  ages  of  the  purchafers,  and  t he*1" 
proportion  of  the  ape  of  the  wife  to  that  of  the  hufband.^ 
Let  us  then  fuppofe  that  every  perfon  in  fuch  a  fociety  is 
of  the  fame  age  with  his  wire,  and  that  one  with  another  all 
the  members  when  they  enter  may  be  reckoned  40  years 
of  age,  as  many  entering  above  this  age  -  as  below  it.  It 
lias  been  demonft rated  by  M.  de  Moivre  and  Mr  Simplon, 
that  the  value  of  an  annuity  on  the  joint  continuance  of 
any  two  lives,  fubtradted  from  the  value  of  an  annuity  on 
the  life  in  expectation,  gives  the  true  prefent  value  of  an¬ 
nuity  on  what  may  happen  to  remain  of  the  latter  of  the 
two  lives  after  the  other. 

In  the  prefent  cafe,  the  value  o_f  an  annuity  to  be  enjoyed 
during  the  joint  continuance  of  two  lives,  each  40,  is,  by 
Tabic  II.  9.826,  according  to  the  probabilities  of  life  in  the 
Table  of  Obfervat  ons  formed  by  Dr  Halley  from  the  bilk 
of  mortality  of  Breflaw  in  Sileiia.  The  value  of  a  hu (de¬ 
life  40  years  of  age,  as  given  by  M.  de  Moivre,  agreeably 
to  the  fame  table,  is  13.20  ;  and  the  former  fubtra&ed  from 
the  latter,  leaves  3  37,  or  the  true  number  of  years  purehafe, 
which  ought  to  be  paid  for  any  given  annuity,  to  be  enjoy¬ 
ed  by  a  perfon  4  c  years  of  age,  provided  he  furviver.  another 
perfon  of  the  fame  age,  intereft  being  reckoned  at  tour  ter 
cent,  per  annum.  The  annuity,  therefore,  being  30I.  the 
prefent  value  of  it  is  30  multiplied  by  3.37,  or  101  L 


If,  infteadof  a  fingle  preftnt  payment,  it  is  thought] 


;°i 


ferable  to  make  annual  payments  during  the  marri^e, 
what  thefe  annual  payments  ought  to  be  is  eafily  determi-1 
ned  by  finding  what  annual  payments  during  two  joint  livcsa 
of  given  ages  are  equivalent  to  the  value  of  the  reverfion?.ry  , 
annuity  in  prefent  money.  Suppofe,  as  before,  that  the  joint  j 
lives  are  each  40,  and  the  reverfionary  annuity  30 1.  ptratA 
num.  An  annual  payment  during  the  continuance  01  two  1 

fuch  lives  is  worth  (according  to  Table  II.)  9.82  years  purj 
chafe.  The  annual  payment  ought  to  be  fuch  as,  being  1 
multiplied  by  9.82,  will  produce  10t.1I.  the  prefent  value, 
of  the  annuity  in  one  payment.  Divide  then  101.1  by 
9.82,  and  10.3  the  quotient  will  be  the  annual  payment’ 
This  method  of  calculation  fuppofes  that  the  firft  aRnua 
payment  is  not  to  be  made  till  the  end  of  a  year.  If  jt  B| 
to  be  made  immediately,  the  value  of  the  joint  lives  will  be 
increafed  one  year’s  purehafe;  and  therefore,  in  order  to  iau 
the  annual  payments  required,  the  value  of  a  prefent  fingtf 
payment  mutt  be  divided  by  the  value  of  the  joint  liv^  in* 
creafed  by  unity.  If  the  fociety  prefer  paving  part  0  t  f 
value  in  a  prefent  fingle  payment  on  admiffion,  and  the  iei- 
in  annual  payments ;  and  if  they  fix  thefe  annual  payments 
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r-,t  a  d articular  fum,  the  prefent  Tingle  payment  pa*d  on  ad- 
r.iffon  is  found  by  fubtra&ing  the -value  of  the  annual  pay- 
hy,ent  during  the  joint  lives  from  the  whole  prefent  value  of 
|  he  annuity  in  one  payment.  Suppofe,  for  inftance,  the 
1  mnual  payments  to  be  fixed  at  five  guineas,  the  annuity  to  be 
1.  the  rate  of  filtered  four  per  cent,  and  the  joint  lives  each 
'  | .o;  the  value  of  the  annuity  in  one  prefent  fingle  payment 
'.j  10 1. 1  1.  The  value  of  five  guineas  or  5.25  per  annum ,  is 
".2  f  multiplied  by  9.82  the  value  of  the  joint  lives)  51.55; 
vhieh,  fubtraCled  from  iot.1  1.  gives  L  49.5,  the  anfwer. 

If  a  fociety  takes  in  all  the  marriages  among  perfons  of 
1  particular  profefiion  within  a  given  dillridl,  and  fubjedb 
hem  for  perpetuity  to  a  certain  equal  and  common  tax  or 
annual  payments,  in  order  to  provide  life  annuities  for  all 
he  widows  that  (hall  refult  from  thefe  marriages  ;  fince, 
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lives  be  each  30,  the  term  feveti  years,  toe  annuity  1.  io, 
intereft  four  per  cent.  The  given  lives,  incrtafed  by  feven 
year6,  become  each  37.  The  value  of  two  joint  lives,  each 
37,  is  (by  Table  II.)  10.25.  The  value  of  a  tingle  fife  7 
is  (by  the  table  under  the  article  Annuity)  i 3*^7* 
former  lub tracked  from  the  latter  is  3.42,  or  the  value  of  an 
annuity  for  the  life  of  a  perfon  37  years  of  age,  after  an¬ 
other  of  the  fame  age,  as  has  been  fihown  above.  3,4’2 
counted  for  feven  years  (that  is,  multiplied  by  0.76  the 
value  of  1  1.  due  at  the  end  of  feven  years)  is  2.6.  ihe 
probability  that  a  Tingle  life  at  30  fhall  continue  feven  years 
is  (b).  The  probability,  therefore,  that  two  fucli  lives 
*  ?. or  in  decimals  0.765  ; 


Sinviyor- 


fhall  continue  feven  years,  is  fTf-jp  ' 

and  2.6  multiplied  by  0.765  is  1.989,  the  number  of  years 

_ _  _  ,  _ ,  purchafe  which  ought  to  be  given  for  an  annuity  to  be  en~ 

it  the  commencement  of  fuch  an  eflablifhment,  all  the  oldeft,  joyed  by  a  life  now  30  years  of  age,  after  a^kfe  of  the  fame 
is  well  as  the  youngefl,  mairiages  are  to  be  intitled  equally  age,  provided  both  continue  feven  years.  rI  he  annuity  then 
ti)  the  propofed  benefit,  a  much  greater  number  of  annui-  being  iol.  its  prefent  value  is  1. 19.89.  .  6 

;ants  will  come  immediately  upon  it  than  would  come  up-  Suppofe  the  value  is  required  of  an  annuity  to  be  enjoyed  Method  of 
ju  any  fimilar  eflablifhment  which  limited  itfelf  in  the  ad-  for  wliat  may  happen  to  remain  of  one  life  after  another,  pro- e 
million  of  members  to  perfons  not  exceeding  a  given  age.  vided  the  life  in  expectation  continues  a  given  time.  ^  t*  *  annuity  for 
This  will  check  that  accumulation  of  money  which  fhould  Find  the  prefent  value  of  the  annuity  for  the  remainder  of  thewhat  may 
take  place  at  fird,  in  order  to  produce  an  income  equal  to  life  in  expectation  after  the  given  time,  which  is  done  in  this  happen  to 

'  1  v - r  - !  manner  ;  Multiply  the  prefent  value  of  the  life  at  the  given  remain  of 

time  by  the  prefent  value  of  il.  to  be  received  at  that  time,^?^1^^ 
and  multiply  the  product  again  by  the  probability  that  the  t^er,  pro- 
life  in  expectation  will  continue  fo  long.  Let  the  given  time  vided  the 
which  the  life  in  expectation  is  to  continue  be  15  years,  and  jife^m^x- 
let  the  perfon  then  be  arrived  at  50  years  of  age.  A  ’  r  T ^  2t,nn 

_  1  f'  L  _  _  ^ )! i.  „  A  /f  J  ^  trnl  unt  inn  nr 


A  lifePc‘a?tion 

,  continue* 
anc*a  given 
years  term. 

1.  to  be  received  at  the 


the  difbuifements  at  the  time  when  the  number  of  annui¬ 
tants  comes  to  a  maximum  ;  and  therefore  will  be  a  parti¬ 
cular  burden  upon  the  eftablilhment  in  its  infancy.  For 
if  this  fome  compenfation  mud  be  provided  ;  and  the  equi- 
i  table  method  of  providing  it  is,  by  levying  fines  at  the  be- 

1  ginning  of  the  eflablifhment  on  every  member  exceeding  a  A  .  „  .  _ 

given  age,  proportioned  to  the  number  of  years  which  he  has  at  fifty,  according  to  M*  de  Moivre’s.  valuation  of  lives, 
lived  beyond  that  age.  But  if  fuch  fines  cannot  be  levied,  and  reckoning  intcred  at  four  per  cent,  is  worth  11.34  1 
I  ‘if  every  payment  mud  be  equal  and  common,  whatever  dif-  purchafe.  The  prefent  value  of  1  1.  to  be  received  at 
paiity  there  may  be  in  the  value  of  the  expectations  of  dif-  end  of  15  years,  is  0.5553,  and  the  probability  that  a  life 
ferent  members,  the  fines  mud  be  reduced  to  one  com-  at  35  will  continue  15  years  is  Thefe  three  value? 

mon  one,  anfwering  as  nearly  as  podible  to  the  difadvantage,  multiplied  into  one  another  give  L.  4.44  for  the  prefent 
land  payable  by  every  member  at  the  time  when  the  efla-  value  of  the  life  in  expectation.  2.  Find  the  value  of  the 
blifliment  begins.  After  this,  the  eflablifhment  will  be  the  reverfion,  provided  both  lives  continue  the  given  time,  by 

.  the  rule  given  in  parag.  5th.  3.  Add  thefe  values  together, 

and  the  fum  will  be  the  anfwer  in  a  tingle  prefent  payment. 
We  fhall  now  illudrate  this  rule  by  an  example. 

An  annuity  of  iol.  for  the  life  of  a  perfon  now  30,  is  to 
commence  at  the  end  of  \  1  years,  if  another  perfon  now  40 
fhould  be  then  dead;  or,  if  this  fhould  not  happen  at  the 
end  of  any  year  beyond  11  years  in  which  the  former  fhall 


I  Hame  with  one  that  takes  upon  it  all  at  the  time  they  marry; 
I  land  the  tax  or  annual  payment  bf  every  member  adequate 
I  | to  its  fiiDport  will  be  the  annual  payment  during  marriage 
I  1  clue  from  perfons  who  marry  at  the  mean  age  at  which,  upon 
I  Ian  average,  all  marriages  may  be  considered  as  commencing* 
I  The  fines  to  be  paid  at  fird  are,  for  every  particular  mem- 
j  her,  the  fame  with  the  difference  between  the  value  of  the  ex¬ 


pedition 


LUC  YVIU1  U1C  UliiCI  UIVC  uciwctu  uit  Vfljut  m  ~  / - -  j  —  -  .  1  C 

to  him  at  his  prefent  age,  and  what  would  have  happen  to  furvive  the  latter :  Wliat  is  the  preien*.  value  o 

.  .  ...  ~  .r>  .  ,  ,  1  r  1  *  .  1  '  .  .'..i JX  _  4.  A  ,,4.  f  n.yt  r-i  A  to.. 


been  its  value  to  him  had  the  feheme  begun  at  the  time  he  fuch  an  annuity,  reckoning  filtered  at  four  per  cent,  and  ta¬ 
king  the  probabilities  of  life  as  they  are  in  Dr  Tlalley  3 
table,  given  in  the  article  Mortality  ? 

The  value  of  iol.  per  annum ,  for  the  remainder  of  the  life 
of  a  perfon  now  30,  after  1 1  years  is  L.  69.43.  The  proba- 
they  marry,  bility  that  a  perfon  40  years  of  age  fhall  live  1 1  years,  is,  by 
>f  an  annuity  Dr  Halley’s  tabic,  The  probability,  therefore,  that  he 

will  die  in  1 1 


married.  Or,  they  are,  for  the  whole  body  of  members,  the 
difference  between  the  value  of  the  common  expeClation, 
to  periods  at  the  mean  age  of  all  married  peilons  taken  to¬ 
gether  as  they  exid  in  the  world,  and  to  perfons  at  that  age 
which  is  to  be  deemed  their  mean  age  when 

Suppofe  we  wifh,to  know  the  prelent  value  of  an  annuity 
to  he  enjoyed  by  one  life,  for  what  may  happen  to  remain 


years,  is  fubtraCted  from  unity  (c),  or 


The 


| . . . . ....  ....... 

of  it  beyond  another  life,  alter  a  given  term  ;  that  is,  pi o-  Hj  ;  which  multiplied  by  1.  69.43,  gives  1.  17.IJ. 

Ilfqn  vided  both  lives  continue  from  the  prefent  time  to  the  end  value  of  the  reveihon,  provided  both  live  1 1  ycaio,  is  lj .  • 

of  a  given  term  of  years ;  the  method  of  calculating  is  this:  and  this  value  added  to  the  former,  makes  1.  34. 16.  the 


HT  Find  the  value  of  the  annuity  for  two  lives,  greater  by  the  value  required  in  a  lingie  prefent  payment  which  payment 
trri  given  term  of  years  than  the  given  lives  ;  difeouni  this  value  divided  by  1. 1  ]  .43,  the  value  of  two  joint  lives,  aged  30  and 
fortlie  given  term;  and  then  multiply  by  the  probability^  40,  with  unity  added,  gives  3  1.  ;  or  the  value  lequired  m 

r. 


that  the  two  given  lives  fhall  both  continue  the  given  term ; 
and  the  produ&  will  be  the  anfwer.  Thus,  let  the  two 


anudal  payments  during  the  joint  lives,  the  tirfl  payment  to 
be  made  immediately. 

Bb  2  Table 


(b)  The  probability  that  a  given  life  fhall  continue  any  number  of  y  ears,  or  reach  a  given  age,  is  (as  is  we  nown) 

the  fra&ion,  whofe  numerator  is  the  number  of  the  living  in  any  table  of  obfervations  oppofite  to  the  given  age,  an  e* 
nominator,  the  number  oppofite  to  the  prefent  age  of  the  given  life.  .  . 

(c)  For  the  difference  between  unity  and  the  fraction  expreffmg  the  probability  that  an  event  will  happen,  gives  the 
probability  that  it  will  not  happen* 
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Survivor- 

Ihip. 


Table  T.  Showing  the  Prefent  Values  of  an  Annuity  of  L. 
on  a  Single  Life ,  according  to  M.  de  Mow  re's  Hypothefs . 


I 


Age. 

3  Ptr  Ct- 

iperCr  ; 

\  per  Ct.  | 

■■Jper  Ct. 

5  per  Ct. 

6  per  Cc 

8 

19*73^ 

18,160 

16,791 

'5,595 

*4,544 

12,790 

9 

19,868 

18,269 

16,882 

15,672 

14,607 

12,839 

10 

19,868 

18,269 

16,882 

15,672 

14,607 

12,839 

1 1 

1 9*736 

18,160 

16,791 

15,595 

*4*544 

12,790 

12 

19,604. 

18,049 

16,698 

*5,5*7 

14,480 

12,741 

I  \ 

19,469 

17.937 

16,604 

'5-437 

14*41 2 

12,691 

14 

19-33' 

*7,823 

16,508 

'5,356 

*4*342 

12,639 

*5 

19,192 

17,707 

16,4 10 

15,273 

*4,271 

I  2,586 

16 

<9,0^0 

17,588 

16,31 1 

15,189 

*4**97 

1 2>532 

*7 

*  8,905 

*7,467 

16,209 

15,102 

14,123 

12,476 

18 

18,7 .9 

*7*344 

16, 105 

1 4,015 

14,047 

12,419 

IQ 

18,610 

17,220 

15*999 

14,923 

13,970 

12,361 

20 

18,478 

*7*°93 

*5,89' 

14,831 

13,891 

12,301 

21 

'*,3f5 

16,963 

15,781 

i+>737 

13,810 

12,239 

2  2 

I  8,148 

16,830 

1 5,669 

14,641 

13,727 

i2**7,7 

23 

I  -990 

16,696 

*5.554 

'4*543 

•3,642 

1 2,1 12 

2  4 

17,827 

16,559 

*5,437 

14,442 

*3,555 

1 2,045 

2 

17,664 

16419 

*5>3 1 8 

I4,340 

*3,466 

1 1,978 

26 

1,7*497 

16,277 

*5,i97 

1 4*23  5 

'3, <75 

1 1,908 

27 

*7*3  ;7 

16,133 

*  5,°  7  3 

14, 1 28 

13,282 

***837 

28 

•77154 

'5,985 

14,946 

1  4,01  8 

13,186 

1**763 

29 

16,979 

'5,835 

14,8 1 6 

*3^05 

13,088 

1  t,688 

3° 

16,800 

15,682 

14,684 

1 3*79* 

1 2,988 

1 1,610 

3 1 

16,620 

15,5 26 

*4*549 

*3>673 

12,855 

*',530 

32 

16,436 

'5.367 

I4*4T  1 

1 3*553 

12,780 

■  1,449 

33 

16,248 

15,204 

I4,270 

1 3*43° 

12,673 

'  1,365 

34 

•  6,  7 

1^,039 

14,126 

*3*304 

*2,562 

11,278 

35 

15,864 

14,871 

1  3*979 

r  3  * 1  75 

12,449 

1 1,189 

36 

15,666 

14,699 

•3*«29 

•3*044 

*  2»333 

1 1,098 

37 

1^465 

'4,524 

13,676 

12,909 

12,214 

*1,003 

38 

I5,2  60 

14,345 

13,5*9 

1 2*771 

1 2.091 

1  0,907 

39 

I5>°53 

14, 1 63 

*3,359 

12,630 

1 1 ,966 

10,807 

40 

14,842 

13,978 

13,196 

12,485 

1  *»837 

*0,704 

4i 

14,626 

*3>789 

13,028 

1 2>337 

11*705 

10,599 

42 

i4,4°7 

*3*596 

12,858 

12,185 

i**57o 

10,49° 

43 

14,185 

1 3*399 

12,683 

12,029 

**,43* 

io,378 

44 

1 3-938 

I3*I99 

12,504 

1 1,870 

1 1,288 

10,263 

45 

13*728 

12,993 

12,322 

1  ‘*707 

1 1,142 

10,144 

46 

*3*493 

12,784 

12,135 

ii*54° 

10,992 

10,02) 

47 

*3-234 

1 2*57 1 

11,944 

11,368 

10,837, 

9,895 

48 

13,012 

1 2*354 

11,748 

1 1, 1  2 

10,679 

9,/65 

49 

12,764 

1 2*  1 3 1 

11,548 

1 1  ,c  1 2 

10,515 

9,630 

50 

12,511 

11*904 

**>344 

10,827 

10,348 

9,492 

51 

*2*255 

11*673 

1 1  * 1 3  5 

10,638 

10,176 

9*349 

52 

1  *>994 

n*437 

10,921 

i°,443 

9*999 

9*201 

53 

1  *»729 

n,,95 

10,702 

10,243 

9,817 

9,049 

54 

1  **457 

10*950 

10,478 

10,039 

9,63° 

8,891 

55 

11,183 

10,698 

10,248 

9,829 

9,437 

8,729 

56 

10,902 

io*443 

10,014 

9,614 

9,239 

8,561 

57 

10,616 

10,181 

9*773 

9,393 

9,036 

8,387 

58 

IO*3  25 

9*9*3 

9*527 

9,166 

'8,826 

8,208 

59 

10,029 

9,640 

9*275 

8,933 

8,61 1 

8,023 

60 

9*727 

9,361 

9,017 

8,694 

8,389 

7,831 

61 

9*419 

9,076 

;  8,753 

8449 

8,161 

7,633 

62 

9,107 

8,7861  8,482 

8,-97 

7,926 

7,428 

63 

8,787 

8,488 

8,205 

7,938 

7,684 

7,216 

Age. 

3  per  Ct. 

3^perCt. 

4  per  Ct.  ( 

4i  per  Ct. 

5  per  Ct. 

6  per  CrTl 

64 

8,462 

8,185 

7,9Ji 

7,67s 

7,43s 

6,997 

65 

8,132 

7,875 

7,631 

7,399 

7,179 

6,770 

66 

7*794 

7,558 

7-333 

7,'  '  9 

6,915 

6-535 

67 

7*45° 

7,234 

7,027 

6,831 

6,643 

6,292 

68 

7*099 

6,902 

6,714 

6,534 

6,362 

6,040 

69 

6*743 

6,565 

6,3'H 

6,230 

6,073 

5,779 

70 

6*378 

6,219 

6,065 

5,9*8 

5,775 

5>S08 

7* 

6,008 

5,865 

5,728 

5,596 

5,468 

5,228 

72 

5,63 1 

5,505 

5,383 

5,265 

5»*52 

4,937 

73 

5,246 

5, '36 

5,(129 

4,926 

4,826 

4,636 

74 

4,854 

4,759 

4 ,666 

4,576 

4,489 

4,324 

75 

4,453 

4,373 

4*293 

4,217 

4**43 

4,000 

76 

4,046 

3,978 

3*9* 2 

3,847 

3>784 

3,664 

77 

3,632 

3,575 

3>520 

3,467 

3*4 ‘5 

3*3*5 

78 

3,207 

3,163 

3** 11 

3,c76 

3*034 

2*953 

79 

2,776 

2,741 

2,707 

2,073 

2,641 

2»578 

80 

2,334 

2,309 

2,284 

2,259 

2*235 

2,188 

81 

1,886 

■,867 

1,850 

1,832 

1,816 

1,783 

82 

1,429 

1,411 

1,406 

*,394 

1.384 

1,362 

83 

0,961 

o,955 

0,950 

o,943 

0,937 

0,925 

«4 

0,484 

0,483 

0,481 

0,4-29 

!  0,476 

0,3.72 

8j 

0,000 

0,000 

0.000 

0,000 

•'  C,000 

0,000 

Table  II.  Showing  the  Value  of  an  Annuity  on  the  Joint 
Continuance  of  Two  Lives ,  according  to  M.  de  Moivre’s 
Hypothefis . 


•<  > 

5  c 

3  O 

TC, 

n>  _ 

SP  r 

*  ft 

Age  of  the 
Eleuft. 

VJue  at  3  ’ 
per  Cent. 

Value  at  4 
t?er  Cent 

Value  at  3 
,er  Cent. 

10 

IO 

*5 

20 

25 

3° 

35 

40 

50 

55 

60 

65 

70 

15.206 

14.878 

*4-503 

14.074 

*3-585 

13-025 

12.381 

I  1.644 
IO.796 
9.822 
8.704 
7.417 

5-936 

14.574 
*4.225 
'  3.822 

*3-359 

12.824 

1 2.207 

1 1.496 
10.675 
9.727 
8.632 
7-377 
5*93  2 

1 3*3  42 

1 3-°93 
12.808 

1 2.480 
12.102 

1  1.665 
11.156 
10.564 
9.871 
9.059 
8.105 

6  980 
5.O52 

n.855 

1 1.66  i 
11.430 
11.182 

10.884 

*0-537 

10.128 

9.646 

9.074 

8.391 

7572 

6.585 

5-39' 

*5 

*5 

20 

25 

3° 

35 

40 

45 

5° 

55 

60 

65 

70 

1 2.860 

1 2-593 

1 2.28 1 

1 1. 921 

1 1.501 

*1-013 

10.440 

9.767 

8.975 

8.041 

6.934 

5-623 

I  I.478 

1 1 .2  66 

1 1.022 
10.736 
10.402 
j  0.00  s 
9.541 
8.985 
8.318 

7-5*5 

6.544 

5-364 

20 

*3-9°4 

12341 

I  I.067 

20 

2  5 

*3-53* 

12.051 

IO.84O 

30 

1 3.098 

!  **-7** 

10.565 

S  U  R 


si 

> 

S  ’S  h 

Value  at  3 

Value  at  4 

Value  at  5 

5  0 

e?  ^ 

per  Cent. 

per  Cent. 

per  Cent. 

4 

a 

*  zr 

a 

35 

1 2-594 

11-3*4 

IO  278 

40 

12.008 

10.847 

9.870 

20 

45 

1  J*325 

10.297 

9.420 

5° 

r  0.536 

9.648 

8.880 

55 

9.617 

8.879 

8-233 

60 

8-549 

7-967 

7.448 

65 

7.308 

6.882 

6  493 

79 

5.868 

5.590 

5-333 

25 

i3.igs 

1 1.786 

10.62  I 

3° 

12.79+ 

1 1.468 

IO.367 

35 

‘2-333 

‘1*093 

IO.067 

4° 

11.770 

10.655 

9.708 

25 

45 

11.13 

10.131 

9.278 

5° 

io-374 

9.509 

8.761 

f  5 

9.488 

8.766 

8.134 

60 

«-4a2 

7.880 

7-37  1 

63 

7.241 

6.826 

6  440 

7° 

5.826 

5-551 

5.294 

3 

1 2-434 

1 1.182 

10.133 

35 

1 2.010 

10.838 

9  854 

40 

1 1.502 

10.428 

9.514 

45 

10.898 

9936 

9. 1 1.2 

30 

5° 

,  5°.i83 

9-345 

8.620 

55 

9-338 

8.634 

8.0 18 

60 

«-338 

7-779 

7.2SC 

6j 

7.161 

6.748 

6-373 

70 

5-777 

5-5°5 

5-254 

35 

I  1  .63  I 

i°-j3° 

9.6OO 

4  : 

11.1/5 

*0.157 

9.291 

35 

45 

1  :.622 

9.702 

8.913 

50 

9-955 

9.149 

8.450 

s: 

9^56 

8.4  6 

7-»79 

60 

8.202 

7.658 

7.172 

65 

7.C66 

6.662 

6.294 

70 

5-7J8 

5- J5° 

5.203 

40 

10.777 

9.826 

9  014 

45 

10.283 

9.418 

8.67 » 

40 

5° 

9  All 

8.91  I 

8.244 

55 

8.936 

8.283 

7  710 

60 

8.038 

7.510 

7*039 

65 

6.95 1 

6.556 

6  196 

7  • 

5.646 

5-383 

5±4£ 

45 

9.863 

9.063 

8.370 

50 

9-33 1 

8.619 

7.987 

45 

55 

8.662 

8.O44 

7.500 

60 

7-S3 1 

7-332 

6.875 

65 

6.8O7 

6*435 

6.080 

70 

5-556 

5.300 

5^63 

50 

6.892 

7  600 

55 

8.312 

7*758 

7.230 

5° 

60 

7.568 

7.091 

6  664 

6  5 

6.023 

6.258 

5.92b 

73 

5.442 

5- ‘93 

4.964 

55 

7.849 

7*3  3  2 

6.873 

55 

60 

7.220 

6*781 

6.386 

% 

6-379 

6.036 

5-724 

7° 

5.201 

5*053 

4  833 

60 

6.737 

6-351 

6.001 

60 

65 

6.O43 

5-73° 

5*444 

70 

5.O8  I 

4.858 

4-653 

65 

65 

5-547 

5*277 

5-031 

7  = 

.±773 

4*571 

4  3  ’5 

7- 

70 

4.270 

4.104 

3*952 
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Table  III.  Showing  the  Values  of  Annuities  on  Single  Lives, , 
among  Males  and  Females ,  according  to  the  Probabilities  of 
tbs  Duration  of  Life  in  the  Kingdom  of  Sweden . 


Ages. 


2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 
*3 
’4 
J5 

16 

1 7 

18 

J9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33 

34 
3  5 
36 

0*7 


39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 
5  2 

53 

54 

55 

56 

57 

58 

59 

60 

61 


Male; 
4  per  Ct. 

5  O.1; 

FE  Ml 
4  per  Ct. 

\LES. 

5  per  Ct. 

Lives  in 

4  per  Ct. 

general. 
3  per  Ct. 

16.503 

14.051 

(6.820 

14.271 

16.661 

14. 161 

17-355 

1 4-778 

17.719 

I5-°34 

1 7  *  5  3  7 

14  906 

1 7-935 

15.279 

18.344 

T5-57I 

18.139 

x5-425 

15.624 

18.780 

15.951 

•8-554 

15.787 

18.503 

15.786 

18.927 

16  08.8 

,8-7‘5 

‘5-957 

18.622 

15.901 

19045 

16.203 

1 8.833 

16.052 

18.693 

1 5-977 

19.131 

16.291 

18.91  2 

‘6.134 

18.725 

16.021 

19.162 

'6-335 

18.943 

l6.  I78 

1^-7I5 

16.O3O 

19.151 

'6-343 

*  8-933 

l6.l86 

18.674 

l6.0I4 

19.109 

16.325 

l  8.89  . 

l6.  169 

18.600 

15.970 

19.041 

l6.286 

I8.82O 

l6.  I  28 

18.491 

I5.896 

18.952 

16.229 

l  8.721 

l6.062 

18.378 

15.819 

( 8.840 

'6.153 

I8.OO9 

I5.986 

18.246 

15.724 

18.707 

16.0)9 

18.476 

15,891 

18.105 

15.62+1 

I  8.568 

1 5.960 

‘8  336 

I5-792 

J7-958 

15-5*7 

»  8.424 

15.856 

I8.I9I 

15.686 

17.803 

15.404 

18.290 

15.761 

18.O46 

15  5B2 

1 7-^43 

15-285  1 

18.15  i 

15  662 

17  897 

l5  473 

17.492 

1 5-1 75  ! 

18.013 

•5-563 

1 7- 75  2 

1 5-369 

17-335 

*5-°59  j 

17.872 

15.462 

17.603 

15.260 

I7-I92 

*4  955  ; 

17.725 

*5-356 

‘7-4j8 

^155 

17.042 

14.846: 

‘7-573 

•5-245 

I7-3°7 

1  *5-045 

16.887 

‘4-732 

‘7.414 

1 5  • 1 2  9 

17.150 

14.930 

16  742 

14.627 

‘7.252 

I5.OO9 

16997 

14  M  8 

16.592 

<4.517 

I  7.O87 

1  4.886 

16  839 

14.701 

16.436 

(4.4O2 

16.915 

1 4-757 

16.675 

r4-579 

16.274 

14.282 

16.7  51 

14.636 

16.5 1 2 

*4-439 

16.105 

14.156 

I.6.588 

'WS 

(6  346 

14.335 

‘5-930 

14.0  24 

16.427 

14.396 

16.178 

14.2 10 

1 5-7  5 1 

‘3-889 

l6.26l 

1 4-  -  7  2 

16.006 

14.080 

15-575 ' 

'3-756 

16.IO4 

14.156 

‘5-839 

13956 

15-395 

13.6*9 

•5*  94 1 

•4-035 

1  .668 

13  827 

I5.208 

‘3-477 

15.787 

*3  923 

•5-497 

i3-700 

15.014 

•3-327 

15.62.9 

I3.8C6 

'i-321 

13.566 

14.8  1  2 

13.170 

15.465 

13.684 

15.138 

‘3  427 

J  4.60 1 

I3.OO6* 

15.278 

l3-542 

‘4-939 

'  3-274 

14.382 

12.833 

‘5-°7° 

‘3-382 

14  726 

13.107 

14.154 

l  2.652 

14.854 

*3-2  *3 

4504 

12.932 

1 3.9 1 6 

1  2.462 

I4.629 

'3-036 

14.272 

•2  749 

13.668 

l  2.26l 

14401 

1  2.856 

‘4-034 

12.558 

13.426 

12.065 

14.185 

•  2.687 

‘3-8o5 

12.376 

I3,I96 

I  1.880 

‘3-994 

*2-5  3  8 

‘3-595 

(2,209 

12.984 

1 1.7 10 

*3-798 

.12.387 

>3  39 1 

I  2  048 

12.763 

1 1-53-2 

I3-596 

I  2  229 

•3‘79 

i  t.88o 

12.535 

J  i-347 

‘3-383 

1  2.06  1 

*  2-959 

11.704 

1 2.297 

1 1-I53 

‘3-‘5‘ 

i  1.876 

12  724 

11514 

12.051 

10.951 

1  2.894 

1 1.668 

12.472 

1 1-3°9 

1 1.795 

10.738 

12  620 

n-443 

12  217 

1 1.090 

11.528 

;  10.516 

I2-333 

1 1.205 

I  I.93O 

10.860 

1 1.267 

!  .0.298 

1 2.049 

10.97  0 

1.1-658 

10.634 

1  1 1.030 

10- 100 

1 1.769 

10.737 

“•399 

10.418 

10.785 

'  9-895 

11.492 

10.5.7 

1 1138 

10.201 

. 

-  10-53 1 

9.682  ' 

1  1  .22.0 

;  c.280 

10875 

9.981 

;  10.269 

9  460 

IO937 

10  042 

.10  603 

9-  7  5 1 

j  9.998 

9.229 

10.642 

9*742 

ro  320 

9  5 ,c 

i  9-7  ‘7 

8.988 

IO-334 

9.520 

IO  025 

9.258 

9.425 

8.736 

10.0  L2 

9-253 

9  718 

8  99t 

9.140 

8.489 

9.692 

8.976 

9416 

8-73  ■’ 

.  8.845 

8.232 

9-3  5  8 

8.687 

9  io*' 

8.458 

!  8.540 

7-963 

9.059 

8.  to6 

8.789 

8  184 

;  8.241 

7.700 

S-739 

8.144 

8  490 

7  922 

Survlvof- 

fiiip. 


SurvWor. 

>ihm. 


S  U  R 
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Males. 

Age*.  4  per  Cl  \s  Per  ^f* 


62 

63 

64 

65 

66 

67 

68 
69 
7° 
71 
7  2 

73 

74 
7> 

76 

77 
7» 
79 
80. 

81 

82 

83 

84 

85 

86 

87 

88 
89 
9° 

91 

92 

93 

94 


95 

06 


7-9>o 

7.669 

7-382 

7.090 

6  792 

6.489 

6.201 

5-933 

5.670 
5.418 
5.18O 
4.94O 
4.724 

4.487 

4-  25  3 

4.024 

3.768 

3-5 12 
2.260 

3.017 

2.792 

2.600 

2-473 

2.371 

2.281 

2.154 

1-955 

1.698 

x-417 

x.i54 

0.835 

0.477 

0.240 
0.000 
l  0.000 


7*442 

7-£93 


Females. 

4  per  Ct.  5  pLi  Ct. 


6.93d 

6.676 

6.408 

6.134- 

5  y72 
5.628 

5-389 

5  • 1 5  d 

4.9+0 

4-7' 9 
4.521 
4.302 
4084 
3.871 

3-63 1 

3-39° 
3  :52 
2.921 
2.706 

^*523 

2.403 

2.306 

2.222 

2.103 

1912 

1.664 

1.392 

1.136 

0.824 

0.471 

0.238 

0.000 

0.000 


8.4>3 

8.166 

7-870 

7.566 

7-252 

6  030 

6-596 

<5-253 

5.897 

5.564 

5.261 


4  792 
4.582 

4-3^7 

4-«45 
3*9 1 3 
3668 

3  402 

3-H5 

2.905 
2  699 

2  5 59 
2.552 

2.Clo 

M31 

2.294 

2. 108 

*•873 

1.628 

1-349 
1. 07 1 

0.799 

0.544 

0.320 


7.895 

7.645 

7.382 

7. 1 1 1 

6.831 

6.5+1 

6.239 

5.926 

5-599 

5- -93 

5-OI3 

4.770 

4.58, 

4.388 

4.189 

3-9d3 

3-767 

3-536 

3.285 

3.041 

2.812 

2.615 

2.480 

2.476 

2.446 

2-365 
2.236 
2.059 
1.833 
i-596 
i-325 
1. -54 
0.788 
o-537 
0.3 1 7 


Lives  in  general. 
I  per  Cr.L  per  Cf. 


8. 10  I 

7-9 1 7 

7 .626 

7-3 28 
7.022 
6.7O9 
6.398 

6.093 

5-7d3 
5-49* 
5.2  20 
4.969 
4-758 
4-534 
4.31° 
4.O84 

3-84° 
3-59° 
3-33 1 
3.081 
2.848 
2.649 
2.5 1 6 
2.461 

2>399 
2.292 
2.124 
1.903 
1.645 
1.391 
1.092 
o  774 
0.519 


7  668  | 
7-+i8 

7.l60 

6.893 
6.6 19 

6.337 

6.055 

5-777 

5-494 

5-225 

4976 

4-744 
4-55  1 
4-345 
4  1 36 
3-927 
3-699 
3-463 

3.2l8 

2.98I 

2.759 

2.569 

2.4+1 

2-39I 

2-334 

2-338 

2.074 
1. 861 
i  .6 1 2 
1.366 
1.074 
0.762 

0.513 


Table  IV.  Showing  the  Value  of  Annuities  on  ’Two  Joint 
Lives,  according  to  the  Probabilities  of  the  Duration  of 
ffuirian  Life  among  Males  and  Females  colleRinsely,  reckon¬ 
ing  inleref  at  4  per  cent. 


Intcrtll  4  per  cent. 

Difference  of  o,  6,  12,  and  18  years. 


?  Ages.  [Value?-. 


I  -  612.252 

2-  213-583 

3-  3! 1 4-558 

4-  4i<  5-267 

5-  5  1 5-57  7 

6-  615.820 
7.  7  16.003 
8-  8  16.109’ 


9-  9 

10- 10 

1 1- 11 

12- 12 


16.152 

16.I4I 

16.087 

15.98 


1 3- l3  1 5-855 

14- 14 

15- 15 

16- l6 
17.17 
l8-l8 


15.361 


IQ.ig  I4.854 


Ages,  j Values. 

1  Ages. 

Values. 

Ages. 

Values* 

1-  7 

13.989 

i  1-13 

13.894 

1-19 

13-389 

2-  8 

14.780 

2-I4 

1 4*557 

2-2C 

14.OO8 

3-  9 

•5-323 

i  3-i  5 

14.988 

3.21 

I4*4I7 

4-ic 

15.685 

|  4-i6 

15-259 

4-22 

1 4.67 1 

5-1 1 

15.817 

5-i7 

15.326 

5*23 

[4*725 

6-12 

15.887 

j  6-l8 

1 5*35  ^ 

6-24 

14.740 

7-£  5 

'15.914 

1  Tl9 

1 5*  3  5 1 

7-25 

14.727 

8-ij 

15.888 

\  8-20 

15.31c 

8-26 

14-673 

9_I5 

15.824 

9-21 

I5-244 

9*27 

■4-590 

10-16 

15.729 

ic-22 

I5*I49 

« c-2b 

14.484 

1 1-17 

15.617 

11-23 

x5*033 

1 1-29 

14-357 

I2-l8 

•5-477 

1 2-24 

14.889 

12-30 

14.202 

l3ml9 

1 5  •  3  2  '7 

1 3‘25 

1 4*736 

I3‘31 

14.045 

14-20 

15.164 

14-26 

14,566 

f4"32 

'3-874 

;  15-21 

15.001 

>5-^ 

I4*392 

r5-33 

13.700 

16-22 

14.832 

14.216 

16-34 

1 3-52C 

1 17-23 

I4.665 

17-29 

14.042 

■7-35 

13-34C 

1 18-24 

1 4-491 

18-30 

13.86c 

18-36 

■3-I41 

.  19-2  i 

14.320 

i9‘3 1 

13.687 

19-37 

12.934 

S  U  R 

Interefl  4  per  cent f 


m  t  ,  }]  Adeb.  jVaiucs 


14.6821*0-26!  [+ 144 


I4-525|2i-27 
.  14.360122-28 

,  14-I94|23-25 

14.020*24-30 


13.976; 


1 3  849  2  j-3 1 


13. 67)  |26-32 

‘3-495  27-33 


>3-3231-8-34 


29-29  i3-14M  29-3.‘ 
12.96-30-36 


12.286!  34-40 


12.109,35-41 


i  11.004  36-4 


5-844 

5.600 

5-367 
5.128 
4.881 
4.626 
4.362 
4.103 
3*^5 1 
3-593 
3-345 
3.12b 

2-9  35 
2.797 
2.64S 
2.490 
2.340 
2.170 
1.967 
1.758 

1.600 


64‘7° 


i-47 

1-364 


6.: 


5-7‘ 


65.7j 

66*72 

67-73 

O8-74 

69.75 

70- 76 

71- 


72- 78 

73- 79 

74- 8C 

75- 8l 

76- 82 

77- 83 

78- 84 

79'85 

80- 86 

81- 87 

-88 

83-89 


1 .276  84-90 


Age*.  V 

alue-.  ? 

^e>  Va 

2°-32 1; 

3-5'2  2 

0-3812 

2I-33 1 

3-345  2 

1  “39  1 2 

i  22"34  1 

3  - 1 7  3  2 

2-4012 

2  3-.?5  1 

2.997  2 

3-41  12 

.4-36  1 

2.801  2 

4.42 1 1 

2  5 "  3  7  1 

2.599  2 

5-4-3  11 

26-38  1 

2.38*  2 

:6  44  1 1 

-7*39  1 

2.I7C  2 

7-45  I' 

28-4G  i 

J-953,  - 

L8-46  I  ) 

l29“4l  ] 

U.742L 

>9-47  ic 

;  30-42 h 

[i*5 43 

50-48  k 

■  3 1  *43 

1 1  359  . 

3i-49  11 

*  32-44 

1 1.17c 

32-501 

>  33-45 

10.9781, 

33*5 1 

s  34  46 

1 0  7  7  5 

34*5- 

1  35-47 

1 0-557’ 

35-53 

5  36.48 

10.314 

36-5-1 

3137-49 

10*059 

37-55 

1  38-50 

9.805 

38-51 

<-/  59-5 1 

9-558 

39-5: 

6  40.52 

9.308 

40-58 

9  41-53 

9.066 

+  I-5S 

3  42-54 

8.83c 

42-60 

J  43-55 

8-597 

43.61 

1  44-56 

8-354 

44-62 

9  45-57 

8*ioi 

45-65 

7  46-58 

-7  841 

46-64 

8  +7-59 

:  7-563 

47-6> 

2  48-60 

,  7*28] 

|8-6( 

9  49  61 

7*ooS 

49-67 

4  50-62 

6-745 

50-6:1 

3  51-6 

6-505 

I5  !-6c 

1  52-64 

6-256 

js2-7<- 

3  53-65 

O'OOZj 

153-7  ‘ 

4  54-66 

S- 743 

5  4-7 2 

;i  55-6; 

5*474 

55-7; 

(C  56-68 

5  20,! 

56-74 

{5  77-69 

4  936 

57-7? 

!8  |58-/C 

4*66; 

58-76 

19  59-7' 

4-395 

59-77 

60-7* 

•  4* 1 49 

(-.0-78 

>4  °‘-75 

;  3  *  9  2  7 

01 -7‘ 

>9  62  73 

h  3*747 

\6l-ic 

32  63-75 

;  3-565 

,63-82 

ii  54.7C 

■  3"37c 

164-8  2 

32  65-75 

;  3.18c 

65-83 

>c  56-78 

>  2-974 

66-84 

2"  67-70 

)  2-743 

67.85 

lc  68-8c 

>  2-514 

68-86 

>7  69  81 

1  2-324 

69-87 

70-8: 

!  2-155 

70  88 

52  71-85 

;  2-004 

71.80 

;S  72*8. 

i  1-875 

72.9c 

;s  73-8i 

j  1-768 

;  73-91 

72  74--8< 

>  I-692 

:  74-92 

17  75‘8i 

f  1  60  j 

;  75*93 

77  76  8! 

:  1*497 

■  76-94 

56  77-8' 

?  x<33^ 

>  77*95 

39  78-9' 

-  I‘°97 

t 

24  79-9 

i  0  863 

i 

r6  80  9: 

2  0*63^ 

r 

20  81-9; 

3  O'  511 

25  82-9. 

3  °'427 

J4-83-9. 

D2 

5  c*37$ 

) 

Survii 


720 


9  9°5 
9-675 
9-452 
9.20, 
8.951 
8.6b; 
8  4°4 

8.12i| 

7-839 

7-569 

7-3 ‘8 

7-°75 

6.836 

6.586 

6-32. 

6.04b 

5-764 

5.48 

5.221 

495. 
4-694 
4 
4-23i 
4043 

3-8+4 

3-637 

3-430 


3.21c 


2.974 
2-744 
2-557 
2.396 
2.252 
2.123 
2.01 
I  9IC 

i  798 
1. 661 
1.464 


i.i  8c 


0  93; 

,7--8 


o. 
0-575 

0.481 

0.421 


7 


Intereit 


t  J99  ] 


S  U  R 

Interefl  4  per  cent . 


A  lies. 

Valeev  | 

Are?. 

Vahies  ! 

A  -ex. 

Value?.  • 

Aj»es. 

Value?. 

85.85 

1 .2 1  2 

h-91 

o-7  25| 

X6-86 

I  I72( 

86-92 

0.556 

87.87 

I.I  27 

S7-93 

0*459 

88- 8  S 

I.07I 

8»-94 

0.396 

89-89 

0-949 

39-95 

0.364 

90*90 

O.718 

9i*9l 

O.516 

92-92 

0.326. 

93*9? 

0.236 

94-94 

0.190 

9C-9C 

O.024 

Table  V.  Showing  the  Values  of  two  Joint  Lives ,  tfr- 
ccrhing  to  the  Probabilities  of  the  Duration  of  Human 
Life  among  Males  and  Females  coll: {lively* 

Interefl  4  /er 

Difference  of  age  24,  3c,  36,  and  42  years. 


1  *2  s  12,832 
2-26'  13.409 
3.271^.778 
4-28:14003 

y  29 1 4037 
^m-o.ss 

7- 3  V  4-oo6. 

8- 32 1 3-9M 

9- 33!l3-855 
<o-31 1 3-74' 
n-35  43-6°  i 
U-36113.448 

'3-37!l3-234: 
i4'38|i3,023' 
r5-39!I2-798 
16-4 -i 1 2.57c 


17.41 

18- 42 

19- 43 
20*44 


Value-. 


12.351 
12.146 
1 1.951 
T*  75 1 


21- 45  11  -55 

22- 46 1 1.335 


23'47 

24.48 

25- 49 

26- 50 
27. 5 1 

28  52 

29  53 

30- 54 

31- 55 

32- 56 

83-57 

34- 58 

35- 59 

56-60 

37- 6 1 

38- 62 

39- 65 

40- 6.1 


1 1  107 
10  862 
10.612 
1  o-3  64 
10.130 
9.894 
9.659 
9  41.3 


Aye-.  !  V  .  s. 


1- 31:1  2.196 

2- 3  2!  12  730. 

3- 33:13  o 06 

4- 3413.264: 

5- 3  5!‘  3-277 

6-  36!  1 3  242! 

7- 37;l3-i?4i 

8- 3B 1 3.059 
9.39:1 2.9 13  j, 

10*40;  I  2  743 
U-4I  12  563' 
12*4212. 379 

13- 43(12  I96 

14- 441 1  997 

15- 45:11.787 

16- 4611  562 

1 7- 47;iI-328|iI7-53 
*8-481  »  i  076j|l8-54 

19- 49lO.8i9Ei9.55 

20- 50|l0  567|!20*56 

2,*5i!1°-332!2i*57 
•52)10  092,122-58 


Age*.  ; Vai •  • 


1- 37111.465 

2- 3821.913 

3- 39.1 2. 164 

4- 4OI2.284 

5- 4I  L2.242 

6- 42  12  185 

7- 43  1 2.1 12 


8- 44 

9- 45 

10- 46 

11 - 47 

12- 48 

FV49 

14-50 

I5*51 

6-52 


23-53 
24.54 

2  5-5  5 
16  c6 

27*57 
28-58 

29’59 
30-60 
9.167  31-61 
8.912  32-62 


8.651 
8389 
8.1 14 

7-833 


33- 63 

34- 64 

35- 65 
36.6c 


/•561K7-67 
7-296)38-68 
7  139-69 

..  6  7 63  40-70 
41  *69  6  492  41-71 

42- 72 

43- 75 

44- 74 


42- 66 

43- 67 


6.22c 

5-9^7 


•  U<\-63\  5.689 


9  852 

9.602 

9*347 

9.080; 

8.807 

8-534 

8.25O 

7-967! 

7.702 
7.446 
7  196; 


2  3-5  9 

24-60 

25- 6l 

26- 62 

27- 63 

28- 64 
29-65 
to  66 

31  67 
32*68 
33-69 


6  942!34  70 
6- 679!  3  5' 7 1 
6.4O2 
6.11 5 
5.828 
5*543 

5*254 

4*977 
4  73° 

4*507 
4*3^ 


37- 73 

38- 74 

39- 

40- 76 

4!-77 

42- 78 

43- 79 

:44-8c 


i.004 

I  I  865 
H-694 

I I  49  3 
n.259 
1 1. 01 1 

10  759 
10.51. 
0.264 
1  o  o  1 8 
9761 
9.500 
9  228 
8.0 
8.67  s 
8.385 
8.097 
7.823 
7-557 
7  297 
7  °32 
6.761 
6481 
6.197 

5-9-7 

5.64-2 
5  364 
J-°93 
4  840 
4.603 

4  4°5 
4.195 

3-925 
3  762 
5-539 
3-295 
3-QJ2 


A  yes.  1  \  aiu  .4. 


1-45  10.546 

2*44  IO.946 
3.45)  1 1. 168 
4-461 11.260 

5  47  rl-l83 
1  I'  O64 
10.  CM  5 
10.743 
10.560 

*3  357 
10.I5.0 
9.898 
9.644 

9  371 

9.087 
8  799 
8-503 

8  208 

7  928 

7.658 

7  396 
7.127 
6  851 
6.566 
6  275 
5-986 
5.702 

5  435 
5  i36 
4.881 
4  636 
4  453 
4*25I 
4  040 

3-833' 

3  605 

3-352 
3.098 
2  889 
2  710 


6- 48 

7- 49 

8- 5c 

9  5 1 

10- 5; 

11- 53 
I2‘54 
1 3  ~  5  5 
•4_5A 
l5*57 
16-58 

1 7  59 
8  6c 
19*61 

20- 62 

21- 63 

22- 64 

23- 65 

24- 66 
’5-6  7 

26- 68 

27- 69 
28770 
"9*7  1 
[3°-72 
3 1  -  7  3 

32- 74 

33- 75 

4.76 

35-77 

36.78 

37- 79 

38- 80 

39;8i 

40- 82 

41- 83 
42*84 

43-  8  5 

44- 86 


2*553 

2.418 

2.405, 

2.2Cq| 
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Age?. 

Value-. 

Ages. 

VatUtS.  ; 

|  Ages. 

Va*(itS. 

45-69 

5.426 

45-75 

4.128 

45*81 

2.854 

45-g7 

-2.oS3 

46-70 

5* 1 53 

46-76 

3  921 

46-82 

2  684 

46-88 

J-933 

47-7 1 

4.884 

47-77 

3*7i5 

47- 85 

2*533 

47-89 

1.708 

48-72 

4  631 

+8  78 

3-489 

48-84 

2.396 

48-90 

i-385 

+9-73 

4-398 

49-79 

3  - 2  3  ^ 

19.85 

2.277 

49-9I 

I.O9O 

50.74 

4.205 

50-80 

2.990 

50*86 

2.17 1 

50*92 

O.BlB 

51'75 

4  008 

7l  8l 

2  792 

51-87 

2.05c 

5 1  *  93 

0.662 

52-76 

3  803 

52-82 

2623 

52-88 

1.901 

52*94 

0.551 

53-77 

3  605 

53-83 

2*475 

53-89 

1. 681 

53-95 

O.468 

54-78 

3-389 

54-84 

2  344 

54-90 

1.366 

55-79 

3>I5c 

;5-*5 

2.232 

55-9 1 

1  078 

56-80 

2  909 

56-86 

2*r3° 

56.92 

0  810 

57  81 

2.71O 

57.87 

2-010 

57-93 

0.655 

58-82 

2  539 

78-88 

1 .864 

58-94 

0.546 

59-83 

1  2385 

59-89 

1  644 

59-95 

0.464 

60*84 

1  2  248 

6o*co 

J-333 

6i.85 

:  2.135 

61-91 

I.O5C 

62-86'  2,037 

62-92 

0.789 

63-87 

1.916 

^3*93 

0.639 

64.88 

1.79° 

64-94 

0  5331 

65  89 

1  585 

65-95 

0.456 

66-9O 

1.290 

67.91 

I.GI7 

68.92 

O  764 

*'9-93 

0.617 

-0  94 

■  O.5I4 

7i95 

O.4I  I 

The  values  of  joint  lives  in  tjiefe  tablet  have  been  com¬ 
puted  for  only  one  rate  of  interefl  ;  and  of  {ingle  lives  in 
Table  III.  for  only  two  rates  of  interefl.  The  following 
rules  will  fhow,  that  it  would  be  a  neealefs  labour  to  com¬ 
pute  thefe  values  (in  flricl  conformity  to  the  obfervations) 
for  any  other  rates  of  interefl. 

Account  of  a  method  of  deducing,  from  the  corredl  va¬ 
lues  (according  to  any  obfervations)  of  any  iingle  or  joint 
lives  at  one  rate  of  interefl,'  the  fame  values  at  other  rates  of 
interefl. 

Preliminary  Problems. 

Prob.  I.  The  expectation  given  of  a  fmgle  life  by  any 
table  of  obfervations,  to  find  its  value,  fuppofmg  the  decre¬ 
ments  of  life  equal,  at  any  given  rate  of  interefl. 

Solution .  Find  the  value  of  an  annuity  certain  for  a  num¬ 
ber  of  years  equal  to  twice  the  expectation.  Multiply  this 
value  by  the  perpetuity  increafed  by  unity,  and  divide  the 
product  by  twice  the  expectation :  The  quotient  fubtra&ed 
from  the  perpetuity  will  be  the  value  required. 

Example.  The  expe&aticn  of  a  male  life  aged  10,  by  the 
Sweden  obfervations,  is  43.94.  Twice  this  expe&ation  is 
87. 8*8.  The  value  of  an  annuity  certain  for  87.88  years 
is  (reckoning  interefl  at  4 per  cent.)  24.200.  The  product 
of  24.200  into  26  (the  perpetuity  increafed  by  unity)  is 
629.2,  which,  divided  by  87.88,  gives  7.159*  And  this 
quotient  fubtracted  from  25  (the  perpetuity)  gives  17.S4 
years  ptirchafe,  the  value  of  a  life  aged  ten,  deduced  from 
t lie  expectation  of  life  at  that  age,  according  to  the  Sweden 
obfervations.  (See  the  Tables  in  Dr  Price  on  Reverfions*. 
vol  ii.). 

Prob.  II.  Having  the  expeditions  given  of  any  two 
lives  by  any  table  of  obfervations,  to  deduce  from  thence  the 
value  of  the  joint  lives  at  any  rate  of  interefl,  fuppofing  an 
equal  decrement  of  life. 

Suluiku,  Find  the  difference  between  twice  the  expec- 
*  tation 


Survivor- 

fhip. 
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tation  of  the  younjeft  life  and  twice  the  expcftation  of  the 
oldeft  life  increafed  by  unity  and  twice  the  perpetuity. 
Multiply  this  difference  by  the  value  of  an  annuity  certain 
for  a  time  equal  to  twice  the  expeftation  of  the  oldeft  life  ; 
and  by  twice  the  fame  expedation  divide  the  produd,  re- 
ferviog  the  quotient. 

From  twice  the  perpetuity  fubtrad  the  referved  quotient, 
and  multiply  the  remainder  by  the  perpetuity  increafed  by 
unity.  This  lad  produd  divided  by  twice  the  expectation 
of  the  youngeft  life,  and  then  fubtraded  from  the  perpetuity, 
will  be  the  required  value.  . 

When  twice  the  exoedation  of  the  youncreft  life  is  great¬ 
er  than  twice  the  expedation  of  the  oldeft  life  increafed  by 
unity  and  twice  the  perpetuity,  the  referved  quotient,  inftead 
of  being  fubtraded  from  twice  the  perpetuity,  muft  be  add¬ 
ed  to  if,  and  the  fum,  not  the  difference,  multiplied  by  the 
perpetuity  increafed  by  unity. 

Example  Let  the  joint  lives  proposed  be  a  female  life 
uged  10,  and  a  male  life  aged  15  ;  and  let  the  table  of  ob¬ 
fervations  be  the  Sweden  table  for  lives  in  general,  and  the 
rate  of  intereft  4  per  cent .  Twice  the  expedations  of  the 
two  lives  are  90.14  a°d  83. 2 8. 

Twice  the  expedation  of  the  oldeft  lire,  increafed  by  uni¬ 
ty,  and  twice  the  perpetuity,  is  134.28,  which  leffens  by 

90.14  (twice  the  expedation  of  the  youngeft  life),  leaves 

44.14  for  the  referved  remainder.  This  remainder  multi¬ 
plied  by  24.045  (the  value  of  an  annuity  certain  for  83.28 
years),  and  the  produd  divided  by  83.28  (twice  the  expec¬ 
tation  of  the  oldeft  life),  gives  1  2.744,  the  quotient  to  be 
referved  ;  which  fubtraded  fiom  double  the  perpetuity,  and 
the  remainder  (or  37.25  <; )  multiplied  by  the  perpetuity  in¬ 
creafed  by  unity  (or  by  26)  gives  968.630,  which  divided 
by  90.14  (twice  the  expedation  of  the  youngeft  life)  and 
the  quotient  fubtraded  from  the  perpetuity,  we  have  14.254 
for  the  required  value. 

The  value  of  an  annuity  certain,  when  the  number  of 
years  is  a  whole  number  with  a  fradion  added  (as  will  be 
commonly  the  cafe)  may  be  beft  computed  in  the  following 
manner.  In  this  example  the  number  of  years  is  83.28. 
The  value  of  an  annuity  certain  for  83  years  is  24.035. 
The  fame  value  for  84  years  is  24.072.  The  difference  be¬ 
tween  thefe  two  values  is  0.37  ;  which  difference  multiplied 
by  .28  ^the  fradional  part  of  the  number  of  years),  and  the 
produd  (.0103)  added  to  the  leaft  of  the  two  values,  will 
give  24.045  the  value  for  83.28  years. 

General  Rule .  Call  the  corred  value  (fuppofed  to  be 
computed  for  any  rate  of  intereft)  the  fir  ft  value.  Call  the 
value  deduced  (by  the  preceding  problems)  from  the  expec¬ 
tations  at  the  fame  rate  of  intereft,  the  fecond  value.  Call 
the  value  deduced  from  the  expedations  for  any  other  rate  of 
intereft  the  third  value. 

Then  the  difference  between  the  firft  and  fecond  values 
added  to  or  fubtraded  from  the  third  value,  juft  as  the  firft 
is  greater  or  lefs  than  the  fecond,  will  be  the  value  at  the 
rate  of  intereft  for  which  the  third  value  has  been  deduced 
from  the  expedations. 

The  following  examples  will  make  this  perfedly  plain. 

Example  I.  In  the  two  laft  tables  the  corred  values  are 
given  of  two  joint  lives  among  mankind  at  large,  without 
diftinguiftiing  between  males  and  females,  according  to  the 
Sweden  obfervations,  reckoning  intereft  at  4  per  cent.  Let 
it  be  required  to  find  from  thefe  values  the  values  at  3  per 
cent .  and  let  the  ages  of  the  joint  lives  be  fuppofed  10  and 
10. 

The  corred  value  by  Table  IV.  (reckoning  intereft  at  4 
j>er  cent.)  is  16.141.  The  expedation  of  a  life  aged  10  is 
45*07*  The  value  deduced  from  this  expedation  at  4  per 
cent,  by  Prob.  II.  is  14-539-  The  value  deduced  by  the 
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fame  problem  from  the  fame  expedation  at  3  per  cent,  n 
16.808.  The  difference  between  the  firft  and  lecond  values 
is  1.602,  which,  added  to  the  third  value  (the  firft  being 
greater  than  the  fecond).  makes  18.41c,  the  value  required. 
Example  II.  Let  the  value  be  required  of  a  fingle  male 
life  aged  10,  at  3  per  cent,  intereft,  from  the  corred  value  at 
4  per  cent,  according  to  the  Sweden  obfervations. 

Firft,  or  corred  value  at  4  per  ant .  (by  Table  III.)  is 
18.674.  The  expedation  of  a  male  life  aged  10  is  43.94. 

The  fecond  value  (or  the  value  deduced  from  this  expec¬ 
tation  by  Prob.  I.)  is  17.858. 

thWA  value  (nr  the  value  deduced  from  the  fame  ex- 


pedation  at  3  per  cent  )  is  21.277* 

The  difference  between  the  firft  and  fecond  is  .836; 
which  (fince  the  firft  is  greater  than  the  fecond)  muft  be 
added  to  the  third  ;  and  the  fum  (that  is,  22.113)  will  be 
the  value  required. 

The  third  value  at  5  per  cent,  is  15.286  ;  and  the  diffe- 
rence  added  to  15.286  makes  16.122  the  value  of  a  male 
life  aged  10  at  5  per  cent,  according  to  the  Sweden  obferva¬ 
tions.  The  exad  value  at  5  per  cent,  is  (by  Table  ILL) 
16.014. 

Again  :  The  difference  between  16.014  (the  corred  va¬ 
lue  at  5  per  cent.),  and  1 5.286  (the  value  at  the  fame  in¬ 
tereft  deduced  from  the  expedation },  is. 728;  which,  added 
(becaufe  the  firft  value  is  greater  than  the  fecond)  to  1  3.335 
(the  value  deduced  at  6  per  cent,  from  the  expedation) gives 
14.063,  the  value  of  the  fame  life,  reckoning  intereft  at  6 


per  cent . 

Thefe  dedudions,  in  the  cafe  of  fingle  lives  particularly, 
are  fo  eafy,  and  give  the  true  values  fo  nearly,  that  it  will 
be  fcarccly  ever  neceffary  to  calculate  the  exad  values  (ac¬ 
cording  to  any  given  obfervations)  for  more  than  one  rate 
of  intereft. 

If,  for  inftance,  the  corred  values  are  computed  at  4  per 
cent,  according  to  any  obfervations,  the  values  at  3,  3L  4i» 
5,  6,  7,  or  8  per  cent,  may  be  deduced  from  them  by  the 
preceding  rules  as  occafion  may  require,  without  much  la¬ 
bour  or  any  danger  of  confiderable  errors.  The  values  thus 
deduced  will  feldom  differ  from  the  true  values  fo  much  as  a 
tenth  of  a  year’s  purchafe.  They  will  not  generally  differ 
more  than  a  20th  or  30th  of  a  year’s  purchafe.  In  joint 
lives  they  will  differ  lefs  than  in  fingle  lives,  and  they  will 
come  equally  near  to  one  another  whatever  the  rates  of  in¬ 
tereft  are. 

'The  preceding  tables  furnifh  the  means  of  determining  the 
exad  differences  between  the  values  or  annuities,  as  they  are 
made  to  depend  on  the  furvivorfhip  of  any  male  or  female 
lives  ;  which  hitherto  has  been  a  defuleratum  of  confiderable 
confequence  in  the  dodrine  ot  life-annuities.  What  has 
made  this  of  conlequencc  is  chiefly  the  multitude  of  focieties 
lately  eftabliihed  in  this  and  foreign  countries  for  providing 
annuities  for  widows.  The  general  rule  for  calculating  from 
thefe  tables  the  value  of  fuch  annuities  is  the  following. 

Rule.  “  Find  in  Table  III.  the  value  of  a  female  life  at 
the  age  of  the  wife.  From  this  value  fubtrad  the  value  in 
Tabic  IV.  of  the  joint  continuance  of  two  lives  at  the  ages 
of  the  hufband  and  wife.  The  remainder  will  be  the  value 
in  a  fingle  prefent  payment  of  an  annuity  for  the  life  of  the 
wife,  fhould  file  be  left  a  widow.  And  this  laft  value  divi¬ 
ded  by  the  value  of  the  joint  lives  increafed  by  unity,  will 
be  the  value  of  the  fame  annuity  in  annual  payments  during 
the  joint  lives,  and  to  commence  immediately .” 

Example.  Let  the  age  of  the  wife  be  24,  and  of  the 
hufband  30.  The  value  in  Table  III.  (reckoning  intereft 
at  4  per  cent.)  of  a  female  life  aged  24,  is  17.252.  The  va¬ 
lue  in  Table  IV.  of  two  joint  lives  aged  24  and  30,  is 

13.  45c,  which  fubtraded  from  17.252  leaves  3*797> the 

value 
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value  m  a’ Angle  p refent  payment  of  an  annuity  of  L.  t  for 
the  tife?  of  the  wife  after  the  hufhand  ;  that  is,  for  the  life  of 
the  widow  The  annuity,  therefore,  being  fuppofed  L.  20, 
Its  value  in  a  Angle  payment  is  20  multiplied  by  3*797,  that 
is,  L.  7v94*  And  this  laff  value  divided  by  14.455  (that 
i8>  by  the  value  of  the  joint  lives  increased  by  unity),  gives 
5.2  the  value  in  annual  payments  beginning  immediately^ 
and  to  be  continued  during  the  joint  lives  of  an  annuity  of 
L.  20  to  a  wife  aged  24  for  ner  life,  after  her  hufoand 


aged  v* 

v  £URYA,  the  orb  of  the  fun  perfonified  and  adored  by  a 
fcft  of  Hindoos  as  a  god-  He  fee  ms  to  be  the  fame  divinity 
with  the  Phcebus  or  Greece  and  Rome  ;  and  the  feet  who 
pay  him  particular  adoration  are  called  Sauras,  Their 
poets  and  painters  deferibe  his  car  as  drawn  by  feven  green 
horfes,  preceded  by  Aran,  or  the  Dawn ,  who  adds  as  his 
charioteer,  and  followed  by  thoufands  of  genii  worfliipping 
Jv.  him  and  modulating  his  praii'es.  He  has  a  multitude  of 
names,  and  among  them  twelve  epithets  or  titles,  which  dc- 
'•  note  his  dillin£t  powers  in  each  of  the  twelve  months  ;  and 
he  is  believed  to  have  defeended  frequently  from  his  car 
in  a  human  fhape,  and  to  have  left  a  race  on  earth,  who  are 
equally  renowned  in  the  Indian  dories  with  the  Heliadai  of 
Greece  :  it  is  very  fingular,  that  his  two  fons  called  Afwinau 
or  Apwimcumarau ,  in  the  dual,  fhould  beconfidered  as  twin- 
brothers,  and  painted  like  Caflor  and  Pollux;  but  they  have 
each  the  chara&er  of  iEfculapius  among  the  gods,  and  are 
believed  to  have  been  born  of  a  nymph,  who,  in  the  form 
of  a  mare,  was  impregnated  with  fun  beams. 

SUS,  the  Hog,  in  zoology,  a  genus  of  quadrupeds  be- 
longing  to  the  clafs  of  mammalia  and  order  of  beilua .  There 
are  four  cutting  teeth  in  the  upper  jaw,  whofe points  converge; 
f  and,  for  the  mod  part,  fix  in  the  lo  wer  jaw,  which  dand  for¬ 
wards  :  There  are  two  trifles  in  each  jaw,  tliofe  in  the  up- 
f)  -yper  jaw  being  fhort,  while  thofe  of  the  under  jaw  are  long, 
and  extend  out  of  the  mouth.  The  fnout  is  prominent, 
moveable,  and  lias  the  appearance  of  having  been  cut  off, 
or  truncated.  The  feet  are  armed  with  divided  or  cloven 
hoofs.  There  are  fix  fpecies;  the  ferofa,  tethropiciis,  tajaffu, 
babyrnffa,  porcus,  and  africanns.  The  mod  remarkable  are, 

J.  The  ferofa ,  or  common  hog,  having  the  body  covered 
with  bridles;  two  large  teeth  above  and  below.  In  a  wild 
1  hate,  of  a  dark  brinded  colour,  and  beneath  the  bridles  is  a 
foft  fhort  hair  ;  the  ears  fhort,  and  a  little  rounded.  Tame  : 
the  ears  long,  fharp- pointed,  and  douching  ;  the  colour  ge¬ 
nerally  white,  fometimes  mixed  with  other  colours.  In  a 
tame  date  it  is  univerfal  ;  except  in  the  frigid  zones,  and  in 
Kamtlchatka,  where  the  cold  is  very  fevere.  Since  its  in- 
trodu&ion  into  America  by  the  Europeans,  it  abounds  to 
excefs  in  the  hot  and  temperate  parts.  It  is  found  wild  in 
moil  parts  of  Europe.  In  the  foreds  of  South  America 
there  are  vad  dioves,  which  derive  their  origin  from  the 
European  kind  relapfed  into  a  date  of  nature  ;  and  are 
what  Mr  Bancroft,  in  his  Hidory  of  Guiana,  defer ibes  as  a 
particular  fpecies  by  the  name  of  IVarree,  They  cannot 
bear  excefiive  cold  ;  inhabit  wooded  countries  ;  and  are  very 
fwitt,  In  America  they  are  tifeful  by  clearing  the  country 
of  rattle-fnakes,  which  they  devour  without  danger. 

Of  all  quadrupeds,  the  hog  is  the  mod  rude  and  brutal. 
The  imperre&ions  of  his  form  feem  to  have  an  influence  on 
his  nature  and  difpofrtions.  All  his  habits  are  grofs  ;  all 
his  appetites  are  impure  ;  all  his  fenfations  are  confined  to 
a  furious  luft,  and  a  brutal  gluttony.  He  devours  indiferi- 
nnnately  every  thing  that  comes  ill  his  way,  even  his  own 
progeny  the  moment  after  their  birth.  This  voracioufnefs 
teems  to  proceed  from  the  perpetual  cravings  of  his  domach, 
which  is  of  an  immoderate  lize ;  and  the  groffnefs  of  his 
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appetities,  ft  is  probable,  arifes  from  the  blimtivefs  of  Su*. 

fenfes  of  tafle  arid  of  feeling.  The  rudenefs  of  the  hair,  fffffT 
the  hardnefs  of  the  fkin,  and  the  thicknefs  of  the  fat,  render  Natural 
thefe  animals  lefs  fenfible  to  blows.  Mice  have  been  known  Hfory% 
to  lodoe  upon  a  hog's  back,  and  to  eat  his  fkin  arrd  fat, 
without  his  allowing  any  marks  of  fenfibility.  The  other^ 
fenfes  of  the  hog  are  very  good.  It  is  well  known  to  the 
hunters  that  the  wild  boar  hears  and  fmells  at  a  great  di- 
dance  ;  for,  in  order  to  furprife  him,  they  are  obliged  to 
watch  him  in  filence  during  the  night,  and  to  place  them* 
felves  opposite  to  the  wind,  that  he  may  not  perceive  the 
fmell,  which  never  fails  to  make  him  turn  back. 

But  the  hog,  though  the  mod  impure  and  filthy  of  all 
quadrupeds,  is  yet  ufeful  by  the  very  iordidnefs  of  its  man¬ 
ners  ;  this  alone  devouring  what  is  the  refufe  of  all  others, 
and  contributing  not  only  to  remove  what  would  be  a  nui» 
fance  to  the  human  race,  but  alfo  converting  the  mod  naufe- 
011s  offals  into  the  riched  nutriment  :  for  this  reafon  its 
domach  is  capacious,  and  its  gluttony  excellive  :  not  that 
its  palate  is  fnfenfrble  to  the  difference  of  eatables  ;  for  where 
it  finds  variety,  it  will  reject  the  word  with  as  diilinguifh- 
ing  a  tade  as  other  quadrupeds. 

"The  parts  of  this  animal  arc  finely  adapted  to  its  way  of 
life.  As  its  method  of  feeding  is  by  turning  up  the  earth 
with  its  nofe  for  roots  of  different  kinds,  fo  nature  has  given 
it  a  more  prone  form  than  other  animals  ;  a  drong  brawny 
neck;  eyes  fmall,  and  placed  high  in  the  head  ;  a  long 
fnout,  nofe  callous  and  tough,  and  a  quick  fenfe  of  duelling 
to  trace  out  its  food.  Its  intedines  have  a  drong  refem- 
blance  to  tliofe  of  the  human  fpecies.  The  external  form 
of  its  body  is  very  unwieldly  ;  yet,  by  the  drength  of  its 
tendons,  the  wild  boar  (which  is  only  a  variety  of  the  com¬ 
mon  kind)  is  enabled  to  fly  from  the  hunters  with  amazing 
agility :  the  back-toe  on  the  feet  of  this  animal  prevents  its 
flipping  while  it  defcends  declivities,  and  mud  be  of  fingular 
u.fe  when  purfued.  Yet,  notwithdandmg  its  powers  of  mo¬ 
tion,  it  is  by  nature  dupid, "Inactive,  and  drowfy ;  mnch  in¬ 
clined  to  increafe  in  fat,  which  is  difpofed  in  a  different 
manner  from  that  of  other  animals,  and  forms  a  regular  coat 
over  the  whole  body.  It  is  redkfs  at  a  change  of  weather, 
and  in  ceitain  lugli  winds  is  fo  agitated  as  to  run  violently, 
fereaming  horribly  at  the  fame  time  :  it  is  fond  of  wallow* 
ing  in  the  dirt,  either  to  cool  its  furfeited  body,  or  to  de- 
flroy  the  lice,  ticks,  and  other  infe&s  with  which  it  is  in- 
fefled.  Its  difeafes  generally  arife  from  foul  feeding  and 
intemperance ;  mealies,  impoflhumes,  and  fcrophulous  com¬ 
plaints,  are  reckoned  among  them.  Thefe  are  befl  prevent¬ 
ed  by  keeping  the  animals,  as  the  ancients  flrongly  recom¬ 
mended,  very  clean  in  their  dies  ;  allowing  them  air,  exer- 
cife,  and  a  fufficiency  of  water.  Linnaeus  obferves,  that 
its  fkfh  is  wholefome  food  for  athletic  conftitutions,  or  thofe 
that  life  much  exercife  ;  but  bad  for  fuch  as  lead  a  fedentary 
life  :  it  is,  however,  of  moll  univerfal  ufe  ;  and  furnilhes 
numberlefs  materials  for  epicurifm. 

The  boar,  or  male  of  thefe  creatures,  is  chofen  with  great 
care,  when  intended  for  the  propagation  of  his  fpecies  ;  and 
is  thus  employed  from  the  age  of  two  to  five  years,  and 
then  either  fold  or  fatted.  The  males  not  allotted  to  this 
ufe  are  caltrated,  fometimes  at  the  age  of  fix  weeks,  and 
fometimes  when  they  are  fix  months  old  ;  and  then  fed  to  a 
great  fize  either  for  falc  or  for  the  ufe  of  the  family.  Sows 
are  kept  for  breed  generally  from  one  year  old  to  feven,  and 
are  then  fpayed  and  fatted.  They  have  commonly  more 
greafe  on  their  inteftines  than  hogs,  thefe  being  fatteft  on 
their  backs. 

As  to  .the  age  of  thefe  animals,  it  is  faid  that  the  life  of 
the  wild  boar  may  be  extended  to  twenty-five  or  thiity  years. 

C  c  Ario 
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Ariftotle  fry*,  that  ho(>(  in  general  live  twenty  years  ;  and  when  fat,  their  bellies  literally  touch  the  ground.  They  s 
■y  \  .  •  -  r  ^  1  -  —  fertile  till  they  arrive  thrive  exceedingly  well  with  us,  are  very  prolific,  and  their  j,j 


adds,  that  both  males  and  females  are  ferule  t.ll  they  arrive  tlinve  exceedingly  we  m 
at  the  age  of  fifteen.  They  can  engender  at  the  age  of  fleft very  fine  «u.d  well •  tailed. 


but  it  is  better  to  reilrain  them  till 


.nine  or  twelve  months ;  -  .. 

they  be  eighteen  months  or  two  years.  The  firlt  htjer  ot 
the  fow  is  not  numerous ;  and,  when  only  one  year  old,  her 
pigs  are  weak,  and  even  imperfed.  She  may  be  faia  to  be 
in  feafon  at  all  n 


'Though  full,  flte  folicits  the  ap- 


In  confidering  the  advantages  derived  from  thefe  crea¬ 
tures,  it  is  to  be  obferved,  that  the  fiefh  of  all  their  different 
kinds,  and  at  all  ages,  is  looked  upon  as  a  very  fubllantial 
and  agreeable  aliment ;  and  of  courfe,  in  their  proper  feafons, 
the  different  forts  of  provifions  thus  fupplied  are  all  of  them 


pioacTof  the  maieT  This  may° be  regarded  as  an  excels  very  faleable.  The  wild  boar  was  efteemed  a  prime  delicacy 
amon?  animals  ;  -for  almoft  every  other  fpecics  refufe  the  amongft  the  Romans,  and  the  flelh  o.  the  tame  was  much 
-  6  ~  i _  _c  c. . i-Tv^.irrK  mm-?  in  favour  with  our  anceitors  than  with  us;  though 


after  conception.  The  ardour  of  the  fow, -though  more  in 


almoft  perpetual, 'is  however  marked  by  paroxyfms  and  im-  brawn  has  (till  many  admirers,  is  made  in  the  greateft  per. 
P  ’  terminate  by  her  wal-  fedion,  and  confidered  as  a  rarity  peculiar  to  this  country. 

.  thick  Pork,  though  it  might  be  wifely  prohibited  in  fome  warm 


moderate  movements,  which  always 

lowino  in  the  mire.  She,  at  the  lame  time,  emits  a  .  _  .  \  •  •  ,  r 

whitifh  fluid.  She  goes  four  months  with  young  ;  brings  countries,  is  found  by  experience  equally  nutritive  and  fa- 
forth  in  the  beginning  of  the  fifth  ;  and  foon  afterwards  fo-  lutary  here.  As  fuch  it  lurmfhes  a  very  large  proportion 
licits  the  male,  is  impregnated  a  fecond  time,  and  of  courfe  of  that  food  which  is  vended  in  cur  markets.  It  takes  la  t 
brings  forth  twice  a-year.  The  wild  fow,  which  every  way  better,  and  Keeps  longer,  than  the  fiefh  of  any  other  animal; 
refembles  the  domeflic  kind,  produces  only  once  a-year.  and  the  confumption  of  it  u  prodigious  when  pickled  or 
This  difference  infertility  is  probably  owing  to  want  of  failed,  more  efpeci  ally  in  our  foreign  garnfons  and  in  the 
nourifhment,  and  the  nectffity  of  fuckling  her  pigs  much  fea-fervice.  Our  bacon  is  differently  cured,  fo  as  to  render 


longer  than  the  domeftic  fow,  which  is  never  allowed  to 
nuric  her  young  above  fifteen  days  or  three  weeks.  Only 
eight  or  nine  of  the  litter  are  kept  longer ;  the  reft  are  fold. 
In  fifteep  days,  pigs  are  excellent  food.. 

As  thefe  creatures,  though  exceedingly  voracious,  will 
feed  almoft  on  any  thing,  they  are  bred  and  kept  everywhere, 
and  are  quickly  and  cheaply  fatted.  In  miry  and  in  marfhy 
grounds  (from  which  they  are  not  averfe)  they  devour 
worms,  fro- '>s,  fern,  rufli,  and  fedge  roots.  In  drier  and  m 
woody  countries,  they  feed  on  hips,  haws,  floes,  crabs,  maft, 
chefnuts,  acorns,  &c.  and  on  this  food  they  will  grow  fiefhy 
and  fat.  They  aie  a  kind  of  natural  fcavengers,  will  thrive 
on  the  trafh  of  an  orchard,  the  outcafts  of  the  kitchen,  the 
fweepings  O'  barns  and  granaries,  the  offals  of  a  market,  and 
mo  ft  richly  011  the  refufe  of  a  dairy.  If  near  the  fea,  they 
will  fearch  the  fhores  for  fheh  fib  ;  in  the  fields,  they  eat 
grafs  ;  and  in  cities  and  large  towns  they  are  kept  in  great 
numbers,  and  fupported  chiefly  by  grains.  It  is  evident 
that  the  facility  of  feeding  them  everywhere  at  a  fmall  ex¬ 
pence,  is  a  national  benefit,  more  efpeciallv  in  a  country 
where  the  people  are  accuftomed  to  eat  fiefh  daily*  and 
could  not  perhaps  perform  their  daily  labour  if  they  did  not. 
It  is  no  lefs  obiervable,  that  notwithflanding  this  facility  ot 
feeding,  and  the  multitudes  of  {'wine  maintained,  they  feldom 
fail  ot  coming  to  a  good  market.  In  no  part  of  Europe  is 


fail  ot  coming  to  a  good  market.  In  no  p ; 
the  management  of  thefe  creatures  better  underftood  than 
in  Britain.  The  time  of  farrowing  is  adj uiled  to  the  nature 
of  the  farm,  the  food  it  can  fupply  ;  and  the  number  of 
pigs  fold  and  kept  are  in  like  manner  adjufted.  New  kinds 
of  food,  more  wholefome  and  nutritive  than  what  were  ufed 
formerly,  have  been  introduced,  fuch  as  turnips,  carrots, 
clover,  &c.  They  are  in  molt  places  regularly  managed 
and  clofely  attended.  T lifter,  many  years  fince,  affirmed 
from  his  own  experience,  that  a  fow  might  bring  as  much 
profit  as  a  cow.  In  fome  counties,  it  is  faid,  a  fow  de¬ 
pendent  on  a  dairy  hath  produced,  all  expences  deduced, 
about  toI.  in  the  fpace  of  a  year.  It  may  be  fome  fatis- 
fadion  to  the  reader  to  know,  that,  on  a  nice  calculation, 
the  annual  profits  of  a  fow  in  France  are  found  to  be  be¬ 
tween  50  and  60  livres. — In  Britain,  thefe  animals  in  differ¬ 
ent  counties  are  of  very  different  fiz.es.  In  Leicefterfhire, 
Northamptonlhire,  and  Pembrokefhire,  they  are  very  large. 
In  Hampfhire,  Wiltfhire,  and  wherever  they  can  run  in  the 
woods,  and  feed  on  maft  and  acorns,  their  fiefh  is  firmer  and 
better.  The  Chinefe  fvvine  are  common  with  us  :  they  are 
Smaller,  blacker,  and  their  legs  fhorter  than  ours  :  fo  that, 


it  acceptable  to  all  palates  ;  and  our  hams  are  not  at  all  in¬ 
ferior  to  thofe  of  other  countries.  Frefh  pork  fells  nearly 
as  dear  as  beef ;  the  lard  brings  double  or  triple  the  price ; 
the  blood,  the  inteftines,  the  feet,  and  the  tongue,  are  all 
prepared  as  food.  The  fat  of  the  inteftines  and  web,  which 
differs  from  common  lard,  is  employed  for  greafing  axles 
of  wheels,  and  for  many  other  purpofes.  Sieves  are  made 
of  the  ficin  ;  and  brufhes,  pencils,  &c.  of  the  briftles.  The 
dung  is  reputed  next  in  value  to  that  of  fheep.  Mr  Wor- 
kdge  *  propofes  that  fwine  fhould  be  turned  into  a  cloie  well-* 
paled,  and  planted  with  greens,  pulfe,  and  roots,  on  which  H 
they  may  feed,  and  by  their  trampling  and  their  dung  raife1’ 
a  great  quantity  of  excellent  foil.  Mr  Mortimer  f  affures  us  f  -Y 
that  fome,  on  poor  light  (hallow  land  in  StafFordfhlre,  fow^' 
a  fmall  white  pea,  which  they  never  reap,  bat  turn  in  fo^ 
many  hogs  to  eat  them  as  they  think  they  will-  fat ;  and 
there  they'  lie  day  and  night,  and  their  dung  will  fo  enrich 
the  land,  that  it  will  bring  a  good  fward  upon  it,  and  will 
graze  many  year?  afterwards.  Our  old  hufbandmen  had  an 
ill  opinion  of  this  dung,  as  fuppoiing  it  bred  weeds,  but  it 
will  probably  not  obtain  much  credit  at  prefent.  In  fome 
places  they  wafh  with  hogs  dung  for  want  of  foap  ;  which 
anfvvers  tolerably  well,  it  the  linen  hangs  long  enough  in  the 
air  to  become  thoroughly  fweet. 

The  wild  boar  was  formerly  a  native  of  our  country,  as 
appears  from  the  laws  of  Hoel  dda,  who  permitted  his  grand 
huntfman  to  eh  ace  that  animal  from  the  middle  of  Novem¬ 
ber  to  the  beginning  of  December.  William  the  Conque¬ 
ror  punilhed  with  the  lofs  of  their  eyes  any  that  were  con¬ 
victed  of  killing  the  wild  boar,  the  ftag,  or  the  roebuck  ; 
and  Fitz  Stephen  tells  us,  that  the  vaft  foreft  that  in  his 
time  grew  on  the  north  fide  of  London,  was  the  retreat  of 
flags,  fallow-deer,  wild  boars,  and  bulls.  Charles  I.  turned 
out  wild  boars  in  the  New  Foreft,  Hampfhire  ;  but  they 
were  deftroyed  in  the  civil  wars. 

On  the  continent  the  wild  boar  is  hunted  with  dogs,  or 
killed  by  furprife  during  the  night,  when  the  moon  (bines- 
As  he  runs  (lowly,  leaves  a  ftrong  odour  behind  him,  and 
defends  himfelf  againll  the  dogs,  and  often  wounds  then? 
dangeroufly,  fine  hunting  dogs  are  unneceffary,  and  would 
have  their  nofe  fpoiled,  and  acquire  a  habit  of  moving  flow¬ 
ly  by  hunting  him.  Mafliffs,  with  very  little  training,  are 
fufficient.  The  oldeft*  which  are  known  by  the  trad  of  their 
feet,  fhould  only  be  attacked  :  A  young  boar  of  three  years 
old  is  difficult  to  hunt  down  ;  becaufe  he  runs  very  far  with¬ 
out  flopping.  But  the  older  boars  do  not  run  far,  allow. 
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the  dogs  to  run  near,  and  often  flop  to  repel  them.  Du- 
Uv—  r;nir  the  day,  he  commonly  remains  in  his  foil,  which  is  in 
the  moft  fequeftrated  part  of  the  woods.  He  comes  out 
in  the  night  in  oueft  of  food.  In  fummer,  when  the  era  in 
h  ripe,  it  is  eafy  to  furprife  him  among  the  cultivated  fields, 
which  he  frequents  every  night  As  foon  as  he  is  fiain, 
the  hunters  cut  off  his  teftfcles,  the  odour  of  which  is  fo 
ftrong,  that  in  a  few  hours  it  would  infedl  the  whole  flefh. 
The  fnout  of  an  old  boar  is  the  only  part  that  is  efteemed  ; 
but  every  part  of  the  caflrated  and  young  boar,  not  exceed¬ 
ing  one  year  fed,  makes  delicate  eating.  The  pork  of  the 
domeflic  boar  is  dill  worfe  than  that  of  theVild  boar  ;  and 
it  can  only  be  rendered  fit  for  eating  by  caftration  and  fat¬ 
tening.  The  ancients  caflrated  the  young  boars  which 
they  could  carry  off  from  their  mothers,  and  returned  them 
to  the  woods,  where  they  grew  fat,  and  their  pork  was 
much  better  than  that  of  domeflic  hogs.  There  are  leveral 
varielics  of  the  common  hog. 

2-  The  ceihlopicusy  or  Ethiopian  hog,  with  fmall  tufks  in 
the  lowe’*  jaw,  very  large  ones  in  the  upper,  in  old  boars 
I  bending  towards  the  forehead  in  form  of  a  femicirele  :  no 
fore  teeth :  nofe  broad,  deprefled,  and  almofl  of  a  horny 
liardnets  :  head  veiy  large  and  broad  :  beneath  each  eye  a 
hollow’,  formed  of  loqfe  fkin,  very  foft  and  wrinkled  ;  under 
tliefe  a  great  lobe  or  wattle,  lying  almofl  horizontal,  broad, 
flat,  and  rounded  at  the  end,  placed  fo  as  to  intercept  the 
view  of  any  thing  below’  from  the  animal.  Between  thefe 
and  the  mouth  on  each  fide,  there  is  a  hard  callous  protu¬ 
berance.  The  mouth  is  fmall :  fkin  dufky :  biiftles  difpo- 
fed  in  fafciculi,  of  about  five  each  ;  longeft  between  the  ears 
and  on  the  beginning  of  the  back,  thinly  diiperfed  on  the 
reft  of  the  back.  Ears  large  and  (harp  pointed,  infide  lined 
with  long  whitifh  hairs  :  tail  {lender  and  flat,  not  reaching 
lower  than  the  thighs,  and  is  covered  with  hairs  difpofed  in 
fafciculi.  Body  longer,  and  legs  fhorter,  than  in  the  com¬ 
mon  fwine :  its  whole  length  4  feet  9  inches  ;  height  be¬ 
fore,  2  feet  2  inches :  but  in  a  wild  date,  it  grows  to  an 
enormous  fize. — Thefe  amn.als  inhabit  the  hottefl  parts  of 
A*rica,  from  Senegal  to  Congo,  al'o  the  ifiand  of  Madagaf- 
car.  We  know’  little  of  their  nature  ;  but  they  are  rc- 
prdented  as  very  fierce  and  fwuft,  and  that  they  will  not 
j  breed  with  the  domeflic  fow. 

3.  ’I  he  toj'JfU)  pecary,  or  Mexican  hog,  with  four  cut¬ 
ting  teeth  above,  and  fix  below  :  tw’O  tufks  in  each  jaw  ; 
thole  in  the  upper  jaw  pointing  down,  and  little  apparent 
when  the  mouth  is  {hut  ;  the  others  hid  :  length  from  nofe 
to  the  end  of  the  rump  about  three  feet :  head  not  fo  taper 
as  in  common  fwine  :  ears  fiiort  and  eredt :  body  covered 
with  briftles,  dronger  than  thofe  of  the  European  kind,  and 
more  like  thofe  of  a  hedge-hog  ;  they  are  dufky,  furrov.nded 
w  ith  rings  of  white  ;  thofe  on  the  top  of  the  neck  and  back 
aie  near  live  inches  long,  grow  fhorter  on  the  Tides ;  the 
belly  almoil  naked  ;  from  the  fhoulders  to  the  bread  is  a 
band  of  white  :  no  tail :  on  the  lower  part  of  the  back  is  a 
gland,  open  at  the  top,  difcharging  a  fetid  ichorous  liquor; 

I  this  has  been  by  miflake  called  a  navel. — Inhabits  the  hottefl 
parts  of  South  America,  and  fome  of  the  Antilles  ;  lives  in 
the  lord’s  on  the  mountains:  not  fond  of  mire  or  maiftiy 
places:  left  fat  than  the  common  hog.  Thefe  animals  go  in 
great  droves.  They  are  very  fierce,  and  will  fight  doutly 
w’itli  the  beads  of  prey  :  the  jaguar,  or  American  leopard,  is 
theii  mortal  enemy  ;  often  the  body  of  that  animal  is  found 
ij  feverai  ot  thefe  hogs  fiain  in  combat.  Dogs  will  fcarce 

attack  this  animal :  if  wounded,  it  w’ill  turn  on  the  hunters, 
xliey  feed  011  fruits  and  roots  ;  alfo  on  toads  and  all  man- 
•  “e.r  ferpents,  wdiich  they  hold  with  their  fore-feet,  and 
with  great  dexterity.  The  flefh  is  reckoned  very  good 
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food  ;  but  all  writers  agree  that  the  dorfal  gland  mufl  be  Sus 

cut  out  as  foon  as  the  animal  is  killed,  or  the  fiefli  w’ill  be- 

come  fo  infedled  as  not  to  be  eatable.  The  Indian  name  of  1 

this  fpecies  is  paquiras,  from  whence  feems  to  be  derived  that 

of  pecary ,  There  are  more  varieties  of  this  fpecies,  the 

tajajfu  minor  and  the  patera. 

4.  The  babyrujfa ,  or  Indian  hog,  w’ith  four  cutting  teeth 
in  the  upper,  fix  in  the  lower  jaw;  ten  grinders  to  each 
jaw  ;  in  the  lower  jaw  tw’O  tufles  pointing  towards  the 
eyes,  and  Handing  near  eight  inches  out  of  their  fockets; 
from  two  fockets  on  the  outfide  of  the  upper  jaw  tw’o  other 
teeth,  twelve  inches  long,  bending  like  horns,  their  ends 
almofl  touchingthe  forehead:  ears  i mall,  eredl,  fliarp- point¬ 
ed  :  along  the  back  are  fome  weak  briftles  ;  on  the  reft  of 
the  body  only  a  fort  wool,  fuch  as  is  on  the  lambs  :  the 
tail  long,  ends  in  a  tuft,  and  is  often  twifted:  the  body 
plump  and  fquare.  Inhabits  Buero,  a  fmall  ifie  near  Am* 
boina  :  it  is  alfo  found  in  Celebes,  but  neither  on  the  con¬ 
tinent  of  Afia  or  Africa;  what  M.  de  Buffon  takes  for  it 
is  the  Ethiopian  boar.  They  are  fometimes  kept  tame  in 
the  Indian  ifles :  live  in  herds:  have  a  very  quick  feent : 
feed  on  herbs  and  leaves  of  trees  ;  never  ravage  gardens  like 
other  fw’ine  :  their  flefh  wt  11  tailed.  When  purfued  and 
driven  to  extremities,  they  rufh  into  the  lea,  ivvim  very  well, 
and  even  dive,  and  pafs  thus  from  ifle  to  ifle.  In  the  forefts 
they  often  reft  their  heads,  by  hooking  their  upper  tufks 
on  fome  bough.  The  tufks,  from  their  form,  are  ufelefs  in 
fight. 

SUSA,  the  ancient  royal  refldence  of  the  kings  of  Per- 
fia,  built  by  Darius  Hyflalpis,  according  to  Pb’ny  ;  though 
he  probably  only  reftored  it,  being  a  very  ancient  city, 
founded  by  Tithonus  father  of  Memron.  It  was  in  com- 
pafs  1  20  ftadia,  of  an  oblong  quadrangular  form,  with  a  ci¬ 
tadel  called  Memnoneum.  In  icripture  it  is  called  Sufan , 
the  royal  citadel,  from  the  great  number  of  lilies  growing1 
in  that  diftridl  (Athenaeus)  ;  fituate  on  the  river  Uhlai,  or 
Eulaeus  (Daniel)  :  and  the  Spaniards  call  at  this  day  a  lily 
afufena  (Pinedo).  Sufa  wras  the  winter,  as  Ecbatana  was 
the  fummer,  refldence  of  the  kings  of  Perfin,  1  Xenophon, 

Strabo,  Plutarch).  Here  the  kings  kept  their  treafurc, 
(Herodotus.)  Now  called  Tujier. 

SUSPENSION,  in  Scots  law.  See  Law,  n°  clxxxv.  5, 

6,  and  7. 

SUSSEX,  a  county  of  England,  deriving  its  name  from 
its  filiation  in  refpedl  of  the  other  Saxons,  and  called  Suffex9 
i.  e.  the  country4  oi  the  South  Saxons,  has  Hampfhire  on 
the  weft,  the  Britifh  channel  on  the  fouth,  Surry  on  the 
north,  and  Kent  on  the  eall.  Its  length  is  65  milts,  its 
breadth  30,  and  its  circumference  170.  It  is  divided  into 
6  rapes,  and  thefe  into  65  hundreds,  in  which  are  342 
parifhes,  of  wdiich  123  are  vicarages,  one  city,  ift  market- 
towns,  1,140,000  acres,  and  about  120,000  fouls.  It  Gough's 
lias  few  good  ports,  though  it  lies  alon  the  channel  for  ftl°*  °f 
65  miles,  which  is  its  greateft  length,  the  coafl  being-  en-  fi^nnh 
cumbered  in  many  places  with  rocks  ;  and  where  it  is  more  vui,  i. 
open,  fuch  quantities  of  land  are  thrown  upon  it  by  thep.  19s* 
fouth-weft  winds,  ard  the  harbours  fo  choaked  up,  that 
they  will  not  admit  veflels  of  any  great  draught  or  burden. 

The  county  is  well  watered  by  the  rivers  Arun,  Adar, 

Oufe,  Rother,  Lavant,  Cuckmeer,  Afhburn,  and  Aften, 
by  which  it  is  well  iupplied  with  fifh,  as  well  as  from  the 
fea.  Hence  different  places  of  the  county  are  famed  for 
different  forts  of  fifh,  as  the  Arun  for  mullets,  which  enter 
it  from  the  fea  in  fummer  in  fhoals,  and  by  feeding  upon  a 
particular  kind  of  herb  become  extremely  delicious :  Chi- 
chefter  for  lobfters,  Selfey  for  cockles,  Amberley  for  trout, 
Pulborough  for  eels,  Rye  for  herrings,  and  the  county  in 
C  c  2  ge- 
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ikable,  that  all  the  rivers 


SMI*,  general  for  cnrp.  It  is  remarkable,  that  au  i«  «»“• 
Sa'herl  above  mentioned  rife  and  fall  into  the  fea  within  the  eonnty- 
well  as  the  foil,  is  various  in  different  parts  or 

upon  the 


is  aguilh, 


above  me 

The  air,  as  w 

the  county.  Upon  the  coatl  the  „  -  , 

hills  and  downs  pleafant  and  wholefomc ;  hut  iomewhat 
moift  and  fo-gy  in  the  valleys,  the  foil  being  deep  and  rich, 
the  vegetation  in  fummer  very  vigorous,  1  he  downs 
in  fome  places  are  very  fertile  in  corn  and  grafs  ;  in  others 
they  feed  great  Hocks  of  Iheep,  whole  fldh  and  wool  are 
very  fine  ;  but  of  the  latter  no  mcontiderable  quantity  is 
clandcftinely  exported  to  France.  In  the  Weald  and  the 
valleys  the  roads  are  very  deep,  efpecially  in  winter.  In 
the  north  quarter  are  many  woods,  and  fome  forelts  in  other 
places  ;  whence  the  king’s  yards  are  fupplied  with  the  largclt 
and  belt  timber  in  England,  be  fide  what  is  made  into  char¬ 
coal  and  confumed  in  the  iron-works  ;  lor  on  the  eaitiide  is 
plenty  of  iron  ore,  with  furnaces,  forges,  and  mills  for  ma- 
nufafturing  it.  The  gunpowder  of  this  county  is  faid  to 
excel  that  of  any  other.  Thofe  delicious  birds  called  wheat* 
ears  are  bred  in  this  (hire  ;  they  are  no  bigger  than  a  lane, 
but  almott  an  entire  lump  of  fat.  i.  hat  part  now  called  the 
Wild  or  Weald  of  Suflex,  was  anciently _a  mere  defert  for 
hogs  and  deer,  of  great  extent,  taking  in  a  pait  of  Kent 
mid  Surry  ;  and  was  called  Anderida  Silva,  Co  id  Andrea \ 
avid  Andradfwald,  from  Anderida  an  adjoining  city.  This 
county  is  in  the  home- circuit  and  diocefe  of  Ohichcfter, 
giving  title  of  earl  to  the  family  of  Yelverton,  and  fends  28 
members  to  parliament,  viz,  twro  for  the  county,  two  for 
the  city  of  Chichefter,  and  two  for  each  of  the  following 
towns,  H oidham,  I .ewes,  Bramber,  Eaft-Grinftead,  Mid- 
Inirff,  Shoreham,  Staining,  Arundel,  Haflings,  Rye,  Win- 
chelfea,  and  Seaford  ;  of  which  the  four  laft  are  cinque- 
ports. 

SUTMERL  AND,  one  of  the  mod  northerly  counties  of 
Scotland.  Including  Strathnavern,  it  borders  on  Caithnefs 
to  the  north  and  north-eaft,  is  bounded  by  the  ocean  on  the 
north,  the  country  of  Affynt  on  the  welt,  Rofs  on  the 
fouth,  and  by  the  German  fea  on  the  eaft  and  fouth-eaft.  It 
ftretches  about  70  miles  in  length,  and  40  in  breadth  ;  is 
generally  hilly,  tho*  in  many  parts  arable  ;  well  watered  with 
fmall  rivers  and  dreams  replete  with  fifh,  and  exhibiting  about 
60  lakes,  the  habitation  of  various  fifh,  fwans,  ducks,  geeie, 
&c.  One  of  the  larged  ot  thefe  is  Lochfhin,  extending  iSmiles 
in  length.  Some  of  them  are  interfperfed  with  fmall  verdant 
Hands,  which  in  fummer  yield  a  very  agreeable  profpedt. 
On  the  coad  are  many  commodious  harbours,  and  all  the 
bays  fwarm  with  fifh  ;  nay,  the  fea  in  this  place  produces 
fome  valuable  pearls.  Sutherland  affords  iron-done,  free- 
ffone,  lime-done,  and  date,  in  abundance.  Here  arc  alfo 
quarries  of  maible,  and  mines  of  coal,  though  the  people 
ufe  turf  and  peat  for  fuel.  Lead  ore,  impregnated  with  di¬ 
ver,  and  even  fome  gold,  hath  been  found  in  this  province, 
together  with  crydals  and  pebbles. 

The  air  is  fo  temperate,  and  the  foil  fo  good,  that  faffron 
has  here  been  brought  to  perfection.  Many  parts  of  the 
-country  are  remarkably  fruitful  in  corn,  and  the  padurage 
is  excellent  everywhere.  Befides  three  great  foreds,  there 
are  many  fmaller  woods  in  Sutherland,  abounding  with  deer 
and  other  game.  On  the  hills  are  fed  numerous  Hocks  of 
fheep  and  black  cattle  ;  fmall,  yet  fweet  and  juicy.  There 
is  one  bird  peculiar  to  this  fhire,  called  knag ,  which  refem- 
bles  a  parrot,  and  digs  its  neft  with  its  beak  in  the  trunks 
of  oaks.  The  northern  part,  called  Strathnavern ,  and  fepa- 
rated  from  the  rell  by  a  ridge  of  mountains,  is  bounded  on 
the  north  by  the  Deucaledonian  fea,  on  the  weft  by  the  channel 
called  the  Minch ,  on  the  eaft  by  Caithnefs,  and  on  the  fouth  by 
Affynt.  The  length  of  it,  from  eaft  to  weft,  amounts  to  34 
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miles;  but  tire  breadth  from  north  to  fouth  does  not  exceed 
12  in  fome  places.  It  is  very  hilly  ;  and  the  mountains  are 
fo  high,  that  the  inow  remains  on  the  tops  of  them  till  mid. 
fummer.  It  is  watered  by  Navern,  from  whence  ic  derives " 
its  name  ;  as  this  diftrici  gives  a  title  to  the  tldeft  fon  of 
the  earl  of  Sutherland.  Here  are  feverul  woods,  frequented 
by  deer  and  other  game,  which  the  people  take  great  de¬ 
light  in  hunting.  Iron-mines  have  been  worked  in  fome 
places,  but  to  no  great  advantage.  Strathnavern  has  many 
frelh  water  lakes  or  lochs  ;  the  chief  of  which  arc  Loch  Na. 
vern  and  Loch  Lyel :  there  are  feveral  idands  on  the  north- 
ern  coatl ;  and  in  various  parts  of  the  country  we  tee  mows 
merits  of  victories  obtained  over  the  Danes  or  other  foreign 
invaders.  Sutherland  boaftsof  fome  towns,  and  a  great  ma* 
ny  villages.  The  people  are  numerous,  hardy,  bold,  and 
enterprifing  ;  courteous  to  (Dangers  ;  cheerful,  open,  frugal, 
and  induftrious.  They.,  as  well  as  their  neighbours  of 
Caithnefs,  fpeak  the  language,  and  wear  the  garb,  uted  in 
the  Lowlands  of  Scotland.  They  carry  on  a  confiderable 
falmon-fifhery.  They  diive  a  traffic  with  their  black  cattle, 


(beep,  and  horfes,  at  the  neighbouring  fairs  ;  but  export 
their  corn,  bailey,  fait,  coal,  falmon,  lalted  beef,  butter, 
cheefe,  wool- (kins,  hides,  and  tallow.  Here  are  provifions 
of  all  forts  in  plenty  ;  and  fo  cheap  through  all  this  country, 
that  a  gentleman  may  keep  lvoufe  and  live  much  more  fump- 
tuoufly  for  20Q  1.  a-year  than  he  can  live  for  three  times  the 
money  in  the  fouth  ot  England. 

SUTLER,  in  war,  one  who  follows  the  army,  and  fur- 
nifhes  the  troops  with  provilion.  Sutlers  pitch  their  tents, 
or  build  their  huts,  in  the  rear  of  each  regiment,  and  about 
head- quarters. 

SUTRIUM  (anc.  geog. ),  a  famous  city,  and  an  ancient 
colony  of  the  Romans,  the  key  of  Etruria  ;  founded  about 
feven  years  after  the  taking  of  Rome  by  the  Gauls  (Vel¬ 
leius).  Now  Sutri  in  St  Peter’s  patrimony,  on  the  river  Poz- 
zolo  ;  furrounded  on  every  fide  with  rocks,  24  miles  to  the 
north  weft  ot  Rome. 

SUTTON  (Samuel),  was  born  at  Alfretton  in  Derby- 
Hiire,  and  going  into  the  army  ferved  under  the  duke  of 
Marlborough  in  Queen  Anne’s  wars  with  great  credit.  He 
afterwards  came  to~London,  commenced  brewer,  and  kept 
a  coffee-houfe  in  Alderfgate-ftreet,  which  was  well  frequent¬ 
ed  by  the  learned  men  of  that  time,  by  whom  Mr  Sutton 
was  much  refpefted,  as  a  man  of  lirong  natural  parts  and 
uncultivated  genius.  About  the  year  1740  he  (chemed  a 
very  fimple  and  natural  method  for  extrading  the  foul  air 
from  the  wells  ot  (hips,  by  pipes  communicating  with  the 
fire-places  of  the  coppers  ;  which  operated  as  long  as  any  fire 


was  kept  burning  for  the  drip’s  u(e.  He  took  out  a  patent 
in  1744,  to  fecure  the  profits  of  his  invention  ;  and  died  1 
about  the  year  1752. 

Sutton's  Air-pipes,  See  Aw-Pipes. 

SUTURE,  in  anatomy,  a  kind  of  articulation  peculiar  , 
to  the  cranium  or  fluid.  See  Anatomy,  Part  I.  Sett-  k 

Pdffi™ *  .  .  I 

Suture,  in  forgery,  a  method  of  uniting  the  lips  ot 

wounds  together.  See  Surgery. 

SWABBER,  an  inferior  officer  on  board  (hips  of  war, 
whofe  employment  it  is  to  fee  that  the  decks  are  kept  clean 
and  neat. 

SWABIA.  See  Suabia. 

SWALLOW,  in  natural  hiftory,  is  claffcd  under  the 
genus  ofHiRUNDO,  under  which  article  the  different  fpecies  j 
have  been  already  deferibed.  Concerning  this  bird,  one  cu-< 
rious  queftion,  however,  dill  remains  to  be  difeuffed,  What  J 
becomes  of  it  in  the  winter?  Upon  this  fubjedl  there  are.| 
three  opinions.  Some  fay  that  it  migrates  to  a  warmer  cli- 
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ft-  retires  to  hollow  trees  and  caverns,  about  50  leagues  from  the  ooaft 


lirOipi- 


mate;  ,{omt9  that 
;  where  it  lies  in  a  torpid  ftate;  and  others  have  affirmed,  that 
)t  lies  in  the  fame  ftate  in  the  bottom  of  lakes  and  .under  the 
;ce.  The  firft  opinion  is  fupported  by  Marfigb,  Ray,  Wil¬ 
loughby,  Catefby,  Reaumur,  Adanfon,  BufTon,  &c.  The 
iir'i  and  fecoiul  opinion  are  both  adopted  by  Pennant  and 
White.  i  he  third  is  functioned  by  Schaeffer,  Hevelius, 
Durham,  Klein,  Ellis,  Linnaeus,  Kalm  :  and  the  fecond  and 
third  have  been  ftrongly  defended  by  the  honourable  Daines 
Barrington. 

Though  we  cannot  help  giving  a  preference  to  that  ooi- 
uion  which  appears  the  moft  probable,  yet  we  do  not  think 
that  any  one  of  them  is  cftabhfhed  upon  fiich  evidence  as  fo 
curious  a  fubjedt  requires,  and  as  the  advanced  ffate  of  na¬ 
tural  hiltory  would  lead  us  to  exped.  W e  (hall  therefore 
hate  the  arguments  upon  which  each  opinion  is  founded  as 
Eiily  and  dillindlyas  we  can,  and  as  often  as  pofiible  in  the 
very  words  of  their  refpedive  advocates  By  doing  lb,  we 
jhiill  place  the  whole  fubjed  before  the  eyes  of  our  readers, 
who  will  thus  have  art  opportunity  of  examining  it  atten¬ 
tively,  and  of  making  Inch  obfet vations  and  experiments  as 
jnav  lead  to  the  truth. 

Thofe  who  aflert  that  the  fwallovv  migrates  to  a  warmer 
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pjoi1{atecl,c0U1gry  {a  winter,  argue  in  this  manner  :  That  many  birds 
migrate,  is  a  fad  fully  proved  by  the  obfervations  of  natu- 
varicli-  ral  hiftortans  (fee  Migration).  Is  it  not  more  probable, 
jnaM  therefore,  that  fwallows,  which  difappear  regularly  every 
leafon,  retire  to  fome  other  country,  chan  that  they  lie  in  a 
Hate  of  torpor  in  caverns  or  lakes  r  But  this  opinion  does 
not  reft  on  probability,  it  is  founded  on  fads. 

We  often  fee  them  collected  in  great  flocks  on  churches, 
rocks,,  and  trees,  about  the  time  when  they  annually  diiap- 
ptar.  The  direction  of  their  flight  has  been  obfetved  to  be 
P:/^/lJi-iauthwafd.  Mr  White,  the  ingenious  hiftorian  of  Sel- 
borne,  travelling  near  the  coaft  of  the  Britifn  Channel  one 
morning  early,  faw  a  flock  of  fwallows  take  their  departure. 
At  the  beginning  of  his  journey  he  was  environed  with  a 
thick  fog ;  but  on  a  large  wild  heath  the  milt  began  to 
freak,  and  dil covered  to.fhnri  numberlefs  fwallows,  cluftered 
or  the  (landing  bufhes,  as  if  they  had  roofted  there  :  as  foon 
as  the  fun  burft  out,  they  were  inftantly  on  wing,  and  with 
an  cafy  and  placid  flight  proceeded  towards  the  fea.  Af¬ 
ter  this  he  law  no  more  flocks,  only  now  and  then  a  drag- 
gkr. 

Mr  Laflcey  of  Exeter  obferved  attentively  the  diredlon 
which  a  flock  of  fwallows  took  ia  the  autumn  of  1  793.  On 
the  2  2d  of  Sept,  about  feven  o’clock  in  the  morning,  the  wind 
being  eafterly,  accompanied  with  a  cold  drizzling  rain,  Mr 
Laflcey ’s  houfe  was  entirely  covered  with  houfe-fwallows. 

I  At  intervals  large  flocks  arrived  and  joined  the  main  body, 
and  at  their  arrival  an  unufual  chirping  commenced.  'The 
appearance  of  the  whole  company  was  fo  lethargic,  -that  he 
BA  Mag.  found  it  an  eafy  matter  to  catch  a  conflderable  number  of 
1  r  *  them,  which  lie  kept  in  a  room  all  that  day.  By  heating 
the  room  they  all  revived  :  he  opened  four  of  them,  and 
found  their  ftomachs  quite  full.  1  he  main  body  occupied 
the  houfe  top  all  day,  except  for  two  hours.  About  half 
an  hour  after  nine  on  the  morning  ot  the  23d,  there  was  a 
great  commotion,  with  very  loud  chirping,  and  within  a  few 
minutes  after,  the  whole  multitude  took  their  flight,  in  a  di- 
re&  fouth-eafl  dirediou,  having  afeended  to  a  great  height 
in  the  atmofphere.  He  let  go  the  birds  which  he  had 
caught,  at  certain  intervals  till  four  o’clock,  and  they  all 
flew  toward  the  fame  quarter. 

Not  only  has  the  diredion  of  their  flight  been  obferved, 
but  they  have  alfo  been  found  on  their  paffage  at  a 
great  diftance  from  land*  Mr  Adanfon  informs  us*  that 


of  Senegal  four  fvval- 

Lows  fettled  upon  the  (hip  on  the  6th  of  Odober  ;  that '  *'~J 

thefe  birds  were  taken  ;  and  that  he  knew  them  to  be 
European  fwallows,  which,  he  conjedures.  were  return¬ 
ing  to  the  coaft  of  Africa.  Sir  Charles  Wager’s  autho¬ 
rity  may  alfo  be  appealed  to:  “  Returning  home  ( fays Pbtlof.ph\;al 
he)  in  the  fpring  of  the  year,  as  I  came  into  foundings  in 
our  channel,  a  great  flock  of  fwallows  came  and  fettled  onf^*’  vo  * 
all  my  rigping  j  every  rope  was  covered,  they  hung  on 
one  another  like  a  (warm  of  bees  ;  the  -decks  and  carving 
-were  rilled  with  them.  They  feemed  almoft  ramifhed  arid 
fpent,  and  were  only  feathers  and  bones  ;  but,  being  recruit¬ 
ed  with  a  night’s  reft,  took  their  flight  in  the  morning.’* 

This  vail  fatigue  pioves  that  their  journey  mull  have  been 
very  great,  con  fide  ring  the  amazing  fwiftnefs  of  thefe  birds  ; 
in  all  probability  they  had  crofted  the  Atlantic  ocean,  and 
were  returning  from  the  fhores  of  Senegal,  or  other  parts 
of  Africa;  fo  that  this  account  from  that  moft  able  and 
honed  leaman,  confirms  the  later  information  of  Mr  Adan¬ 
fon. 

Mr  Kalm,  who  is  an  advocate  for  the  opinion  that  fwal¬ 
lows  lie  i  turner  fed  in  lakes  during  the  winter,  acknowledges* 
that  in  crofting  the  Atlantic  from  Europe  a  -{wallow  light¬ 
ed  on  the  (hip  on  the  2d  September,  when  it  had  puffed  on¬ 
ly  two  thirds  of  the  ocean.  Since,  therefore,  fwallows  have  Kahn's 
been  feen  affembled  in  great  flocks  in  autumn  flying  off  in  Voyage, 
company  towards  fouthern  climes,  fmee  they  have  been  vol.  1.  p. 
found  both  in  their  paffage  from  Europe  and  returning 
again,  can  there  be  any  doubt  of  their  annual  migration^ 

— Lor  Mr  Barrington’s  objedlions  to  this  opinion,  fee  Mi¬ 
gration,  p.  5.  3 

The  fecond  notion  (fays  Mr  Pennant)  has  great  antiqui  Second  0- 
ty  on  its  fide.  Ariftotle  and  Pliny  give- it  as  their  belief, 
that  fwallows  do  riot  remove  very  far  from  their  fummer  ha-jn  cavcrnB 
bitation,  but  winter  in  the  hollows  of  rocks,  and  during  that  in  a  torpid 
time  loie  their  feathers.  The  former  part  of  their  opinion (Ute- 
has  been  adopted  by  feveral  ingenious  men  ;  and  of  late  fe- 
veral  proofs  have  been  brought  of  fome  fpecies,  at  leaft,  ha¬ 
ving  been  difeovered  in  a  torpid  ftate.  Mr  Collinfouv  fa-  Pennant** 
voured  11s  with  the  evidence  of  three  gentlemen,  eye- witneffes  Brihjb 
to  numbers  of  (and  martins  being  drawn  out  of  a  cliff'  on  the^Ap* 
Rhine,  in  the  month  of  March  I  762.  And  the  honourable ^ 

Dames  Barrington  communicated  to  us  the  following  fad, 

011  the  authority  of  the  late  Lord  Belhaven,  That  numbers 
of  fwallows  have  been  found  in  old  dry  walls  and  in  fand- 
hills  near  his  Lordfhip’s  Icat  in  Eaft  Lothian  ;  not  once  on¬ 
ly,  but  from  year  to  year  ;  and  that  when  they  were  expo- 
led  to  the  warmth  of  a  fire,  they  revived.  We  have  alfo  heard 
of  the  fame  annual  difeoveries  Rear  Morpeth  in  Northumber* 
land,  but  cannot  fpeak  of  them  with  the  fame  affurance  as 
the  two  former  :  neither  in  the  two  lad  inftances  are  we  cer¬ 
tain  of  the  particular  fpecies. 

iC  Other  witneffes  crowd  on  us  to  prove  the  refidence  of 
thofe  birds  in  a  torpid  ftate  during  the  fevere  feafon.  Firft, 

Jn  the  chalky  cliffs  of  Suffex  ;  as  was  fetn  on  the  fall  of  a 
great  fragment  fome  years  ago.  Secondly,  In  a  decayed 
hollow  tree  that  was  cut  down,  near  Dolgelli,  in  Merio¬ 
nethshire.  Thirdly,  In  a  cliff  near  Whitby,  Yorkfliire ; 
where,  on  digging  out  a  fox,  whole  bufhels  of  fwallows  were 
found  in  a  torpid  condition.  And,  laftly,  The  reverend 
Mr  Conway  of  Sychton,  Llintfhire,  was  fo  obliging  as  to 
communicate  the  following  fad  :  A  few  years  ago,  on  look¬ 
ing  down  an  old  lead  mine  in  that  county,  he  obferved  num¬ 
bers  of  fwallows  clinging  to  the  timbers  of  the  fhaft,  feem- 
ingly  afleep  ;  and  on  flinging  fome  gravel  on  them,  they  juft 
moved,  but  never  attempted  to  fly  or  change  their  place  : 
this  was  between  All  Saints  and  Chriftmas. 


u  Thefe 
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«  Thefe  are  doubtlefs  the  lurking  places  of  the  later  paper,  importing,  that  by  fifhing  on  the  lake  belonging  to  S*s 
hatches,  or  of  thole  young  birds  which  are  incapable  of  di-  his  eflate  of  Gerdauen  in  winter,  he  faw  feveral  fwallows 
ftant  migrations.  There  they  continue  infenfible  and  rigid;  caught  in  the  net,  one  of  which  he  took  up. 


Third  op i- 
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but  like  flies  may  fometirnes  be  reanimated  by  an  unfeafon- 
able  hot  clay  in  the  midfl  of  winter  :  for  very  near  Chrift- 
mas  a  few  appeared  on  the  mouldings  of  a  window  of  Mer¬ 
ton  college,  Oxford,  in  a  remarkably  warm  nook,  which 
prematurely  fet  their  blood  in  motion,  having  the  fame  ef¬ 
fect  as  laying  them  before  a  fire  at  the  fame  time  of  year. 
Others  have  been  known  to  make  this  premature  appear¬ 
ance  ;  but  as  foori  as  the  cold  natural  to  the  feafon  returns, 
they  withdraw  again  to  their  former  retreats. 

(<  The-  above  are  circumdances  we  cannot  but  affent  to, 
though  feemingly  contradictory  to  the  common  courfe  of 
nature  in  regard  to  other  birds.  We  mufi,  therefore,  di¬ 
vide  our  belief  relating  to  thefe  two  fo  different  opinions  ; 
and  conclude,  that  one  part  of  the  fw allow  tribe  migrate, 
and  that  others  have  their  winter-quarters  near  home.  If 
it  fhonld  be  demanded,  why  fwallows  alone  are  found  in  a 
torpid  date,  and  not  the  other  many  fpecies  of  foft -billed 
birds,  which  likewife  disappear  about  the  fame  time  ?  rea¬ 
sons  might  be  affioned 

The  third  opinion  we  fhall  date  and  fupport  in  the  words 
of  Mr  Kalm.  “  Natural  hidory  (fays  he),  as  all  other  hi- 
dories,  depends  not  always  upon  the  intrinfic  degree  of  pro¬ 
bability,  but  upon  fadls  founded  on  the  tedimony  of  people 
of  noted  veracity.  —  Swallows  are  feldom  feen  finking  down 
into  the  water  ;  fwallows  have  not  fuch  organs  as  fiogs  or 
lizards,  which  are  torpid  during  winter  ;  ergo,  fwallows  live 
not,  and  cannot  live,  under  water. — This  way  of  arguing, 
I  believe,  would  carry  us,  in  a  great  many  cafes,  too  far  : 
for  though  it  is  not  clear  to  every  one,  it  may  however  be 
true  ;  and  lizards  and  frogs  are  animals  of  a  clafs  widely  dif¬ 
ferent  from  that  of  birds,  and  mud  therefore  of  courfe  have 
a  different  dru&ure  ;  hence  it  is  they  are  claffed  feparately. 
The  bear  and  the  marmot  are  in  winter  in  a  torpid  date, 
and  have,  however,  not  fuch  organs  as  lizards  and  frogs  ; 
and  nobody  doubts  of  their  being,  during  fome  time,  in  the 
mod  rigid  climates,  in  a  torpid  date  :  for  the  Alpine  na¬ 
tions  hunt  the  marmots  frequently  by  digging  their  holes 
up  ;  and  find  them  fo  torpid,  that  they  cut  their  throats, 
without  their  reviving  or  giving  the  lead  fig n  of  life  during 
the  operation  ;  but  when  the  torpid  marmot  is  brought  into 
a  warm  room,  and  placed  before  the  fire,  it  revives  from  its 
lethargy.  The  qnedion  mud  therefore  be  decided  by  fadls  ; 
nor  are  thefe  wanting  here.  l>r  VVallerius,  the  celebrated 
Swedifh  chemill,  informs  us,  That  he  has  feen,  more  than 
once,  fwallows  affembling  on  a  reed,  till  they  were  all  im- 
mtrfed  and  went  to  the  bottom  ;  this  being  preceded  by  a 
dirge  of  a  quarter  of  an  hour’s  length.  He  attefls  likewife, 
that  he  had  feen  a  fwallow  caught  during  winter  out  of  a 
lake  w  ith  a  net,  drawn,  as  is  common  in  northern  countries, 
under  the  ice  ;  this  bird  was  brought  into  a  warm  room,  re¬ 
vived,  Buttered  about,  and  foon  after  died. 

“  Mr  Klein  applied  to  many  farmers-general  of  the 
-king  of  Prufiia’s  domains,  who  had  great  lakes  in  their  di- 
dridls,  the  fifhery  in  them  being  a  part  of  the  revenue.  In 
winter  the  fifhery  thereon  is  the  mod  confiderable  under  the 
ice,  with  nets  fpreading  more  than  200  or  -500  fathoms,  and 
they  are  olten  wound  by  ferews  and  engines  on  account  of 
their  weight. *  11  the  people  that  were  quedioned  made  af¬ 
fidavits  upon  oath  before  the  magidrates.  Fird,  The  mo¬ 
ther  of  the  countefs  Lthndorf  laid,  that  die  had  feen  a  bun¬ 
dle  of  fwallows  brought  from  the  Fnfhe-HafF  (a  lake  com¬ 
municating  with  the  Baltic  at  Pillaw),  which,  when  brought 
into  a  moderately  warm  room,  revived  and  Buttered  about. 
Secondly,  Count  Scluleben  gave  an  indrument  on  damped 


his  hand, 


brought  it  into  a  warm  room,  where  it  lay  about  an  hour, 
when  it  began  to  dir,  and  half  an  hour  after,  it  dew  about  in 
the  room.  Thirdly,  Farmer  general  ( Amtman)  Witkou. 
jki  made  affidavit,  that,  in  the  year  174c,  three  fwallows 
were  brought  up  with  the  net  in  the  great  pond  at  Didlac- 
ken  ;  in  the  year  1741  he  got  two  fwallows  from  another 
part  of  the  pond,  and  took  them  home  (they  being  all 
caught  in  his  prefence)  ;  after  an  hour’s  fpace  they  revived 
all  in  a  warm  room,  fluttered  about,  and  died  in  three  hours 
after.  Fourthly,  Amtman  Bonke  fays,  that  having  had  the 
eftate  of  Klefkow  in  farm,  he  had  feen  nine  fwallows  brought 
up  in  the  net  from  under  the  ice,  all  which  he  took  into  a 
warm  room,  where  he  diftin&ly  obferved  how  they  gradual¬ 
ly  revived  ;  but  a  few  hours  after  they  all  died.  Another 
time  hi3  people  got  likewife  fome  fwallows  in  a  net,  but 
he  ordered  them  to  be  again  thrown  into  the  water.  Fifth¬ 
ly,  Andrew  Rutta,  a  mailer  fifherman  at  Oletfko,  made  af¬ 
fidavit,  in  1747,  that  22  years  ago,  two  fwallows  were 
taken  up  by  him  in  a  net,  under  the  ice,  and,  being  brought 
into  a  warm  room,  they  flew  about.  Sixthly,  Jacob  Ko- 
hulo,  a  mafler  fifherman  at  Stradauen,  made  affidavit,  that, 
in  17  36,  he  brought  up  in  winter,  in  a  net,  from  under  the 
ice  of  the  lake  at  Rafki,  a  feemingly  dead  fwallow,  which  re¬ 
vived  in  half  an  hour’s  time  in  a  warm  room;  and  he  faw,  in 
a  quaiter  of  an  hour  after,  the  bird  grow  weaker,  and  foon 
after  dying.  Seventhly,  I  can  reckon  my  felt  (fays  our  au¬ 
thor)  among  the  eye-witneffes  of  this  paradox  of  natural  hi¬ 
dory.  In  the  year  1735,  being  a  little  boy,  I  faw  feveral 
fwallows  bi ought  in  winter  by  the  fifhermen  from  the  liver 
Viftula  to  my  father's  houfe  ;  where  two  of  them  were 
brought  into  a  warm  room,  revived,  and  dew  about.  I  faw 
them  feveral  times  fettling  on  the  warm  dove  (which  the 
northern  nations  have  in  their  rooms)  ;  and  I  recolledi  well, 
that  the  fame  forenoon  they  died,  *  and  I  had  them,  when  » 
dead,  in  my  hand.  In  the  year  1754,  after  the  death  of 
my  uncle  Godefroy  Wolf,  captain, in  the  Polifh  regiment  of 
foot-guards,  being  myfclf  cue  of  his  heirs,  I  adminiflered 
for  my  co  heirs  feveral  eflates  called  the  StaroJJy  of  Dtfchuu, 
in  Polifh  Pruflia,  which  my  late  uncle  farmed  under  the 
king.  In  January,  the  lake  of  Ly  bihaw,  belonging  to 
thefe  eflates,  being  covered  with  ice,  I  ordered  the  fifh¬ 
ermen  to  fidi  therein,  and  in  my  prefence  feveral  fwallows 
were  taken,  which  the  fifhermen  threw  in  again  ;  but  one  I 
took  up  to  myfelf,  brought  it  home,  which  was  five  miles 
from  thence,  and  it  revived,  but  died  about  an  hour  after  its 
reviving. 

“  Thefe  are  facts  atteded  by  people  of  the  highcfl  qua¬ 
lity,  by  fome  in  public  offices,  and  by  others  who,  though 
of  a  low  rank,  however,  made  thefe  affidavits  upon  oath.  It 
is  impoffible  to  fuppoie  indiferiminately  that  they  were 
prompted,  by  views  of  filtered,  to  aflert  as  a  fa£t  a  thing 
which  had  no  truth  in  it.  It  is  therefore  highly  probable, 
or  rather  inconteflably  true,  that  fwallows  retire  in  the 
northern  countries,  during  winter,  into  the  water,  and  day 
there  in  a  torpid  date  till  the  return  of  warmth  revives 
them  again  in  fpring.  The  quedion  therefore,  I  believe, 
ought  for  the  future  to  be  thus  dated :  The  fwallows  in 
Spain,  Italy,  France,  and  perhaps  fome  from  England,  re¬ 
move  to  warmer  climates  ;  fome  Englifh  ones,  and  fome  in 
Germany  and  ether  mild  countries,  retire  into  clefts  and 
holes  in  rocks,  and  remain  there  in  a  torpid  Bate.  In  the 
colder  northern  countries  the  fwallows  immerfe  in  the  fea, 
in  lakes,  and  rivers  ;  and  remain  in  a  torpid  date,  under  ice, 
during  winter.  There  arc  dill  fome  objections  to  this  latter 
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15**0*.  a^frtion,  which  we  mull  remove.  It  is  laid,  Why  do  not 
u— .■ —  rapacious  fifli,  and  aquatic  quadrupeds  and  birds,  devour 
thefe  fw allows  ?  The  anfwer  is  obvious,  fwallows  choofe  on¬ 
ly  fuch  places  in  the  water  for  their  winter- retreat  as  are 
near  reeds  and  rufhes ;  fo  that  finking  down  theie  between 
them  and  their  roots,  they  are  by  them  fecured  agairift  the 
rapacioufuefs  of  their  enemies.  But  others  objedt,  Why 
are  not  thefe  birds  caught  in  fuch  frefh  waters  as  are  conti¬ 
nually  harafled  by  nets?  I  believe  the  fame  anfwer  which 
has  been  made  to'  the  firft  objection  will  ferve  for  this  like- 
wife.  Fifhermen  take  care  to  keep  off  with  their  nets  fiom 
places  filled  with  reeds  and  rufhes,  for  fear  of  entangling  and 
tearing  their  net  ;  and  thus  the  fituation  ot  fwallows  under 
water,  is  the  reafon  that  they  are  feldom  diffnrbed  in  their 
fiient  winter- retreats.  What  confirms  this  opinion  fl ill 

more  is,  that  fwallows  were  never  caught  in  Pruffia  according 
to  the  abovc-rr.entioned  affidavits,  but  with  thole  parts  of 
the  net  which  paffed  near  to  the  reeds  and  rufhes  ;  and  fome- 
times  the  fwallows  were  yet  faftened  with  their  feet  to  a 
reed,  when  they  were  drawn  up  by  the  net.  As  to  the  ar¬ 
gument  taken  from  their  being  io  long  under  water  with¬ 
out  corruption,  I  believe  there  is  a  real  difference  between 
animals  fuffocated  in  water  and  animals  being  torpid  there¬ 
in.  We  have  examples  of  tilings  being  a  long  time  un¬ 
der  water  ;  to  which  we  may  add  the  intenfe  cold  of  theie 
northern  regions,  which  prtferves  them.  Who  would  have 
thought  that  fnails  and  polypes  might  be  differed,  and 
could  reproduce  the  parts  fevered  from  their  bodies,  if  it 
was  not  a  fa&  ?  Natural  hiftoi  y  ought  to  be  ftudied  as  a 
collection  of  fads,  not  as  the  hiltory  of  our  gueffes  or  opi¬ 
nions.  Nature  varies  in  an  infinite  manner ;  and  Providence 
has diverfifted  the  in^indt  of  animals  and  their  economy,  and 
adapted  it  to  the  various  feafons  and  climates.” 

With  Mr  Kalm’s  concluding  obfervations  we  heartily 
concur.  Natural  hiltory  ought  to  be  fludied  as  a  collodion 
of  fads;  and  it  was  from  this  very  notion  that  we  have 
ftated  the  above  mentioned  opinions  fo  fully,  and  brought 
ut  together  the  tads  which  the  befl  advocates  for  each  opinion 
have  judged  moll  proper  for  fupporting  them. 
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proper  for  fupporting  them.  We  arc 
fallible  of  the  great  improbability  of  the  third  opinion,  and 
know  that  many  arguments  have  been  ufed  to  prove  its  ab- 
furdity  :  fuch  as  thefe,  The  fwailow  is  lighter  than  water, 
and  therefore  cannot  fink  ;  if  it  moults  at  all,  it  muff  moult 
under  water  during  its  torpid  ftate,  which  is  very  improba¬ 
ble  ;  there  is  no  infiance  of  land  animals  living  fo  long  under 
water  without  refpiration.  Many  other  arguments  of  the 
fame  fort  have  been  advanced,  and  certainly  afford  a  fhort 
way  of  deciding  the  qneftion  ;  but  link  is  they  were  fuf- 
ficient  to  prove  the  immtrfion  of  fwallows  a  phyfical  im- 
poflibility,  they  are  of  no  force  when  oppofed  to  the  evi¬ 
dence  of  tefiimony,  if  there  be  no  caufe  to  iufped  the  wit- 
nefiesof  inaccuracy  or  delign.  The  true  way  to  lehite  fuch 
an  opinion  is  by  accurate  observation  and  experiment.  We 
have  not  heard  of  any  accurate  inquiries  being  made  by 
philofophers  in  thofe  northern  countries  where  fwallows  are 
laid  to  pais  the  winter  under  water.  The  count  de  Buffon, 
indeed,  fhut  up  fome  fwallows  in  an  ice-houfe  by  way  of  ex¬ 
periment,  which  died  in  a  few  days  ;  but  as  he  does  not  tell 
tis  what  precautions  he  took  to  make  the  experiment  iuc- 
ceed,  it  is  not  intitled  to  any  attention. 

Mr  John  Hunter  made  a  very  judicious  experiment  on 
the  banks  of  the  Thames,  which  is  described  by  a  corre- 
fpondent  in  the  Gentleman’s  Magazine,  who  afferts  that  he 
had  it  from  Mr  Hunter  himfelf. 

One  year  in  the  month  of  September,  he  prepared  a  room, 
with  every  accommodation  and  convenience  which  he  could 
contrive,  to  lerve  as  a  doimitory  for  fwallows,  if  they  were 
dffpofed  to  lleep  in  winter.  He  placed  in  the  centre  a  large 
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tub  of  water  with  twigs  and  reeds,  See.  which  reached  to  Swallow. 

the  bottom.  In  the  corners  of  the  room  he  contrived  ar-  ' - i 

tificial  caverns  and  holes,  into  which  they  might  retire  ;  and  ^  hjU. 
he  laid  on  the  floor,  or  fufpended  in  the  air,  different  lengths  ter 'sexpe- 
of  old  wooden  pipes,  which  had  formerly  been  employed  diriment  in- 
conveying  water  through  the  1  fleets,  Sec.  guuous. 

When  the  receptacle  wras  rendered  as  complete  as  pofiible, 
he  then  engaged  fome  watermen  to  take  by  night  a  large 
quantity  of  the  fwallows  that  hang  upon  the  reeds  in  die 
Thames  about  the  time  of  their  departure.  'They  brought 
him,  in  a  hamper,  a  confiderable  number ;  and  had  fo  nice¬ 
ly  hit  the  time  of  their  capture,  that  on  the  very  day  fol¬ 
lowing  there  were  none  to  be  feen. 

He  put  the  fwallows  into  the  room  fo  prepared,  where 
they  continued  to  fly  about,  and  occafionally  perch  on  the 
twigs,  Sc c.  But  not  one  ever  retired  into  the  water,  the 
caverns,  holes,  or  wooden  pipes,  or  fhevved  the  leaft  difpo- 
fition  to  grow  torpid,  See.  In  this  fituation  he  let  them  re¬ 
main  till  they  ail  died  but  one.  This,  appearing  to  retain 
fome  vigour,  was  fet  at  liberty  ;  when  it  mounted  out  of 
fight,  and  flew  away.  All  the  birds  lay  dead  fcattered 
about  the  room  ;  but  not  one  was  found  afleep  or  torpid, 
or  had,  if  the  eonefpondent  remembers,  fo  much  as  crept 
into  any  of  the  receptacles  he  had  fo  provided.  ^ 

This  experiment  was  ingenious,  and  certainly  does  render  But  nat 
the  dodtrine  of  immerfion  much  more  improbable ;  but  itde.clfive 
is  not  decifive  ;  for  it  may  ftill  be  urged  by  the  advocates 7“^ 
for  that  doctrine,  as  Mr  Kalm  has  done,  that  it  may  only  northern 
be  in  the  colder  countries  where  fwallows  retire  into  the  climates, 
water.  We  formerly  faid  that  none  of  the  three  opinions 
are  fupported  by  fuch  evidence  as  to  fatisfy  the  mind  com¬ 
pletely.  Opinions  which  refpedt  events  which  happen  every 
year  ought  to  be  confirmed  by  a  great  number  of  obferva¬ 
tions,  and  not  by  a  few  infiances  divefted  of  almoff  all  their 
concomitant  circumftances.  Can  no  better  proofs  be  brought 
to  prove  the  migration  of  fwallows  than  thofe  of  Adanfon 
and  Sir  Charles  Wager,  or  the  circumffances  mentioned  bv 
Mr  White  and  Mr  Lafkey  refoedting  their  difappearing  ? 

We  ought  not  merely  to  know  that  fome  fwallows  have 
taken  a  foutherly  flight  in  autumn,  that  fome  have  been 
found  at  a  great  di fiance  from  land  in  the  fpring,  or  in  har- 
veff  ;  but  we  ought  to  know  to  what  countries  they  actual¬ 
ly  retire.  Before  we  can  reff  fatisfied,  too,  that  it  is  a  ge¬ 
neral  fadt  that  fwallows  remain  in  a  torpid  ftate  during, 
winter,  either  in  caverns  or  in  the  bottom  of  lakes,  Sec.  we 
muff  have  more  proofs ;  we  mult  know  what  fpecies  of  fwal¬ 
lows  they  are  faid  to  be,  in  what  countries  this  event  takes, 
place,  ar.d  ieveral  other  circumftances  of  the  fame  kind.  g 

We  cannot  help  being  of  opinion  that  much  remains  to  Many 
be  done  in  order  properly  to  afeertain  what  becomes  of  tlret^inffs  >’et 
fwallows  in  Europe  during  winter.  It  would  be  ueceffary, 
in  the  firft  place,  to  know  accurately  what  are  the  countries  ,raPr  \n 
in  which  fwallows  are  found.  2.  Do  they  remain  viftble^e^e  mine 
the  whole  year?  or,  if  they  difappear,  at  what  ieafon  does1*1*5  P°*at»- 
this  happen,  and  when  do  they  appear  again  ?  3.  Do  they 
ever  appear  while  a  flrong  north  wind  blows,  or  do  they  only 
come  in  great  numfceis  with,  a  fouth  wind  ?  We  will  endea¬ 
vour  to  anfwer  fome  of  thefe  queflions  in  part  ;  but  muff  re« 
gret,  that  all  the  information  on  this  fubjedt  which  we  have 
been  able  to  cull  from  the  beft  writers  in  natural  hiftory  is* 
very  fcanty ;  and  we  merely  give  it  by  way  of  fpecimen, 
hoping  that  future  obfervations  will  foon  render  it  more 
complete. 

"There  are  five  fpecies  which  vifit  Britain  during  the  A 
fummer  months  ;  the  common  or  chimney  fwailow,  the  mar-PortaIlt 
tin,  fand  martin,  fwift,  and  goat-fucker.  The  chimney tailS  ^ate 
fwailow  frequents  almofl  every  part  of  the  old  continent 
being  known  (favs  Dr  Latham)  from  Norway  to  the  Cap« 
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ft**.,  of  (M  Hope  on  one  Me,  end  ta.  &?*'»'*  “'  h‘ 

s— - -  T ndia  and  japan  on  the  other.  It  rs  alfo  found  m  all  parts 

of  North  America,  and  in  leveralof  the  Weft  Indian  Iftanas. 

In  Europe  it  difappears  during  the  winter  montiw.  I 

nears  generally  a  little  after  the  vernal  equinox  ;  but  rather 
earlier” in  the  Southern,  and  later  in  the  northern  latitudes 
It  adheres  to  the  ufual  fcafons  with  much  regularity  ,  for 
thouidi  the  months  of  February  and  March  Ihould  he  un¬ 
commonly  mild,  and  April  and  May  remarkably  cold  it 
never  deviates  from  its  ordinary  time.  In  the  cold  fpnnri 
of  1,10  lome  appeared  in'  France  before  the  inteds  on 
which  thev  feed  had  become  numerous  cnouwh  to  lupport 
them,  and  great  numbers  died  f.  In  the  mild  and  even 
warm  fpting  of  1774  they  appeared  no  earlier  than  ulna  . 

They  remain  in  fome  warm  countries  the  wlio^e  year.  iv-o  - 
ben  a  (hires  us  that  this  is  the  cafe  at  the  Cane  of  Good 
Hope  ;  but  (he  fays)  they  are  more  numerous  in  winter. 

Some  birds  of  this  fpecies  live,  during  winter,  even  in  Eu¬ 
rope  ;  for  example,  on  the  coaft  of  Genoa,  where  they  fpend 
the  ni  lit  in  the  open  country  on  the  orange  Ihruba. 

2.  The  martins  are  alfo  widely  diffufed  through  the  old  con¬ 
tinent  ;  but  the  countries  where  they  reftde  or  vifit  have 
not  been  marked  by  naturalifts  with  much  attention.  3. 

The  fund  martins  are  found  in  every  part  of  Europe,  and 
i  IM.  517.  frequently  fpend  the  winter  in  Malta  J.  Two  birds  of  this 
fpecics  were Teen  in  Perigord  in  France,  on  the  27th  Decem¬ 
ber  1775*  when  there  was  a  ioutherly  wind,  attended  with 
H  mi.  4S4.a  little  rain  ||.  4-  The  /wifi  vifit.  the  whole  continent  of 

Europe  ;  has  alfo  been  obfervedat  the  Cape  of  Good  Hope, 
and  in  Carolina  in  North  America.  5.  ihe  goat-fuckers  ^  are 
not  very  common  birds,  yet  are  widely  fcattered  ^  i  hey 
are  found  in  every  country  between  Sweden  and  Africa  : 
they  are  found  alfo  in  India.  In  April  the  fouth-weft  wind 
brings  them  to  Malta,  and  in  autumn  they  repafs  in  great 

numbers.  ^  n  _  , 

Mr  Markwick  of  Catsfield,  near  Battle  in  Suflex,  has 
drawn  up  an  accurate  table,  exprefling  the  day  of  the  month 
on  which  the  birds,  commonly  called  migratory ,  appeared  in 
fpring,  and  disappeared  in  autumn,  for  16  years,  from  1768 
to  1783  inclufive.  The  obfervations  were  made  at  Catsfield. 

From  this  tabic  we  (hall  extraCt  the  dates  for  five  years,  and 
add  the  very  few  obfervations  which  we  have  been  able  to 
ColleCt  refpeCting  the  time  when  the  fwallow  appears  and 
-difappears  in  other  countries. 
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Were  tables  of  the  fame  kind  made  in  every  different 
country,  particularly  within  the  torrid  zone,  It  would  be 
eafy  to  determine  the  queftion  which  we  have  been  confi- 
derin 
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rather  a  curious  than  an  idrportant  inquiry »  S*u!|a 
yet  it  is  one  which  muft  be  highly  gratifying  to  everySw^d| 
mind  that  can  admire  the  wifdom  of  the  Great  Architect  j 
of  nature.  The  inftinCt  of  the  fwallow  is  indeed  wonder-  E 
ful  :  it  appears  among  us  juft  at  the  time  when  infects  be¬ 
come  numeiou*  ;  and  it  continues  with  us  during  the  hot 
weather,  in  order  to  prevent  them  from  multiplying  too 
much.  It  difappeara  when  thefe  inte&s  are  no  longer 
troublefome.  It  is  never  found  in  folitude  ;  it  is  the  friend 
of  man,  and  always  takes  up  its  refidence  with  us,  that 
it  may  protect  our  honfes  and  our  ftreets  from  being  annoy¬ 
ed  with  fwarms  of  flies. 

Hr iLLOTv-JVort,  in  botany.  See  Ascletias. 
SWAMMERDAM  (John),  a  celebrated  and  learned 
natural  philofopher,  was  the  fon  of  John  James  Swammer¬ 
dam,  an  apothecary  and  famous  liaturalift  of  Amftenkm, 
and  was  born  in  1637.  His  father  intended  him  for  the 
church,  and  with  this  view  had  him  inftru&ed  in  Latin  and 
Greek  ;  but  he,  thinking  himfelf  unequal  to  fo  important  a 
talk,  prevailed  with  his  father  to  confent  to  his  applying 
himfelf  to  phyfic.  As  he  was  kept  at  home  till  he  Ihould 
be  properly  qualified  to  engage  in  that  ftudy,  he  was  fre¬ 
quently  employed  in  cleaning  his  hither’s  curiofities,  and 
putting  every  thing  in  its  proper  place.  This  infpired  our 
author" with  an  eaiiy  tafte  for  natural  hiftory ;  fo  that,  not 
content  with  the  furvey  of  the  cunolities  his  father  had  pur- 
chafed,  he  foon  began  to  make  a  collection  of  his  own, 
which  lie  compared  with  the  accounts  given  of  them  by  the 
beft  writers.  When  grown  up,  he  ferionfly  attended  to  his 
anatomical  and  medical  ftudies  ;  yet  fpent  part  of  the  day 
and  the  night  in  difeovering,  catching,  and  examining  the 
flying  infects  proper  to  thoie  times,  not  only  in  the  province 
of  Holland,  but  in  thofe  of  Guelderlgr.d  and  Utrecht.— 
'Thus  initiated  in  natural  hiftory,  he  went  to  the  university 
of  Leyden  in  1651  ;  and  in  1663  was  admitted  a  candidate 
of  phyfic  in  that  univerfity.  His  attention  being  now  en¬ 
gaged  by  anatomy,  he  began  to  confider  how  the  parts  of 
the  body,  prepared  by  diffeClion,  could  be  preferved,  and 
kept  in  conftant  order  lor  anatomical  demonftration  ;  and 
herein  he  iucceedcd,  as  he  had  done  before  in  his  nice  con¬ 
trivances  for  diffeCting  and  managing  the  minuteft  infedls. 
Our  author  afterwards  made  a  journey  into  France,  where  he 
fpent  fome  time  at  Saumur,  and  where  he  became  acquaint¬ 
ed  with  feveral  learned  men.  In  1667  he  returned  to  Ley¬ 
den,  and  took  his  degree  of  DoClor  of  Phyfic.  The  next 
year  the  grand  duke  of  Tufcany  being  in  Holland  in  order 
to  fee  the  curiofities  of  the  country,  came  to  view  thofe  of 
our  author  and  his  father  ;  and  on  this  occalion  Swammer¬ 
dam  made  fome  anatomical  diffeCtions  of  infeCts  in  the  pre¬ 
fence  of  that  prince,  who  was  ilruck  with  admiration  at  our 
author’s  great  (kill  in  managing  them,  efpecially  at  his  pro¬ 
ving  that  the  future  butterfly  lay  with  all  its  parts  neatly 
folded  up  in  a  caterpillar,  by  aHually  removing  the  integu¬ 
ments  that  covered  the  former,  and  extricating  and  exhibit¬ 
ing  all  its  parts,  however  minute,  with  incredible  ingenuity, 
by  means  of  inftruments  of  inconceivable  finenefs.  On  this 
S.  Mart,  occafion  the  duke  offered  our  author  12,000  florins  for  his 
(hare  of  the  collection,  on  condition  of  his  removing 
Ap.  12.  them  himfelf  into  Tufcany,  and  coming  to  live  at  the 
court  of  Florence  ;  but  Swammerdam,  who  hated  a  court 
Ike,  declined  his  highnefs’s  propofal.  In  1663,  he  publish¬ 
ed  a  General  Hiftory  of  Infe&s.  About  this  time,  his  fa¬ 
ther  began  to  take  offence  at  his  inconfiderately  neglecting 
the  practice  of  phyfic,  which  might  have  fupported  him  in 
affluence  ;  and  would  neither  fupply  him  with  money  nor 
clothes,  i  his  reduced  him  to  fome  difficulties.  In  167  s  he 
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etermine  the  queftion  which  we  have  been  confi-  clothes,  i  his  reduced  him  to  fome  difficulties.  In  167s 

_ _ To  many,  perhaps,  it  may  not  appear  a  matter  of  publifhed  his  Hiftory  of  the  Ephemeras  ;  and  his  father  dy- 

£uch  importance  as  to  be  worth  the  labour.  We  acknow-  ing  the  fame  vear.  left  him  a  fortune  fufficient  for  his  ftp- 


year,  left  him  a  fortune  fufficient  for  his  ftp* 
;  1  norti 
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Lh*  port :  but  he  did  not  long  furvive  him,  for  he  died  in  1682. 
II  Gaubius  gave  a  tranflation  of  all  his  works  from  the  origi- 
nal  Dutch  into  Latin,  from  which  they  were  tranflated  into 
Engliffi,  in  folio,  in  1758.  The  celebrated  Boerhaave  wrote 
his  life. 

SWAN,  in  ornithology.  See  Anas. 

SWANPAN,  or  Chinefe  Abacus  ;  an  inftrument  for 
performing  arithmetical  operations,  defcribed  by  Du  Halde 
in  his  Hittory  of  China. 

It  is  Compofed  of  a  fm&ll  board,  eroded  with  10  or  T2 
parallel  rods  or  wires,  each  ftrung  with  ivory  balls,  which 
are  fo  divided  by  a  partition  in  the  middle,  that  two  are  on 
one  fide  of  it,  and  five  on  the  other.  The  two  in  the  up¬ 
per  part  (land  eaeh  for  five  units,  and  each  of  the  five  in  the 
lower  part  for  one.  “In  joining  and  feparating  thefe  balls, 
they  reckon  much  as  we  do  with  counters  j  but,  according 
ent .  ^.to  our  author,  more  expeditioufly  than  Europeans  do  even 
ri?4'  with  figures.’’  This  is  hardly  credible  ;  but  if  all  the  Chi- 
nefe  weights  and  meafures  be  decimally  divided,  as  by  his 

I  very  lame  description  of  the  fwanpan  they  would  appear 
to  be,  it  is  eafy  to  conceive  how  computation  may  be 
made  by  this  inftrument  very  expeditioufly.  The  inftru- 
ment,  too,  may  be  fo  contrived  as  to  fuit  any  divifion  of 
weights  and  meafures,  and  in  that  form  be  ufeful  to  the 
blind  ;  hut  as  we  have  elfewhere  given  deferiptions  of  fupe- 
rior  inftruments,  for  their  accommodation  (fee  Blind)  it  is 
needlefs  to  offer  in  this  place  any  improvement  of  the  fwan - 
fan. 

SWANEMOTE,  Swainmote,  or  Sweinmote.  See 
FoRRst^Courts. 

SWEARING.  See  Oath. 

SWEAT,  a  fenfible  moiflure  ifiuing  from  the  pores  of 
the  fkins  of  living  animab. 

The  excefs  of  it  dries  and  weakens  the  body,  deprives 
the  humours  of  their  watery  parts,  and  induces  the  blood  to 
an  inflammatory  and  atrabiliary  difpofition.  A  hidden  fup- 
preflion  of  it  will  equally  hurt  as  well  as  a  fuppreflion  of  per- 
Ipiration. 

SWEATING  sickness,  a  diforder  whieh  appeared  in 
England  about  the  year  1481,  and  was  by  foreigners  called 
the  Englifb  fweat,  It  returned  again  in  1485  ;  then  in  1506  ; 
afterwards  in  1517.  It  appeared  again  in  1528,  or  1529, 
at  which  time  alone  it  fpread  itfelf  to  the  Netherlands  and 
Germany:  a  circumftanee  which  fhows  the  impropriety  of 
1  calling  it  the  Ergl'tfh  fweat ,  in  Latin  fudor  Anglic  ami  s ;  be- 
P,c  fides,  Sennertus  takes  notice,  that  it  fpread  as  far  as  Den¬ 
mark,  Norway,  and  France.  It  raged  again  in  1548. 
And  the  laft  return  of  it  in  London  was  in  1551,  when  it 
was  fo  violent  as  in  one  day  to  take  off  120  of  the  inhabi¬ 
tants  of  Weft minfter.  Some  were  feized  abroad,  and  cut 
off  in  the  road,  others  at  home.  Some  when  awake,  others 
when  fall  aflecp.  Some  died  in  a  moment,  and  others 
in  one,  two,  three,  four,  or  more  hours  after  they  began  to 
fweat. 

SWEDEN,  one  of  the  moft  northerly  kingdoms  of  Eu¬ 
rope,  lying  between  Lat.  55.  20.  and  69.  30.  north,  and 
between  120  and  3  2°  eafl  from  London.  On  the  fouth  it 
is  bounded  by  the  Baltie,  on  the  north  by  Danifh  Lapland, 
on  the  eafl  by  Mufcovy,  and  on  the  weft  by  the  mountains  of 
0  Norway,  being  8co  miles  in  length  and  350  in  breadth. 

I  he  early  hiftory  of  Sweden  is  no  lefs  involved  in  fables 
t  an  that  of  mod  other  nations.  Some  hiftorians  have  pre- 
ten  ed  to  give  legular  catalogues  of  the  princes  who  reigned 
in  Sweden  in  very  early  times ;  but  they  differ  fo  much 
among  themfelves,  that  no  credit  can  be  given  to  them, 
owever,  all  agree  that  aneient  Scandinavia  was  firft 
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was  divided,  until,  in  the  year  of  the  world  2054,  accord-  Sweden, 
ing  to  fome,  or  1951,  according  to  others,  Eric,  or,  if  we-' 
believe  Puffendorf,  Sucnon  was  raifed  to  the  fuprernc  power, 
with  the  prerogatives  of  all  the  temporary  magiftrates  uni¬ 
ted  in  his  perfon  for  life,  or  until  his  conduct  lltould  merit 
deposit  ton. 

From  this  very  early  period  till  the  year  1366  of  the 
Chriftian  era,  the  hiftories  of  Sweden  prefent  us  with  no¬ 
thing  but  wrhat  is  common  to  all  nations  in  their  early  pe¬ 
riods,  viz.  the  endlefs  combats  and  maffacres  of  barbarians, 
tending  to  no  other  purpofe  than  theeffufion  of  blood.  At  % 
the  time  juft  mentioned,  however,  Albert  of  Mecklenburg,  Albert  of 
having  concluded  a  peace  between  Sweden  and  Denmark,  Meckien- 
•  which  two  kingdoms  had  been  at  violent  war  for  fome^^^ 
time  before,  was  proclaimed  king  of  Sweden.  The  peaces ** 
was  of  fhort  duration,  being  broken  in  1368;  on  which 
Albert  entered  into  an  offenlive  and  defenfive  league  with 
the  earl  of  Holftein,  the  Jutland  nobility,  the  dukes  of  Self¬ 
wick,  Mecklenburg,  and  the  Hanfe-towns,  againft  the  kings  ^ 
of  Denmark  and  Norway.  Albert  proved  very  fuccefsful  War  with, 
againft  Waldemar  king  of  Denmark  at  that  time,  driving  Denmark 
him  entirely  out  of  his  dominions  ;  but  he  himfelf  was  de-aru*  Nor~ 
feated  by  the  king  of  Norway,  who  laid  fiege  to  his  capi-Wa^* 
tab  Soon  after  this,  a  new  treaty  of  peace  was  concluded,  • 
by  which  Albert  was  allowed  to  enjoy  the  crown  of  Swe¬ 
den  in  peace.  However,  having  formed  a  delign  of  render¬ 
ing  himfelf  abfolute,  he  fell  under  the  difpleafure  of  his  fub- 
jedls,  and  Margaret  of  Norway  was  proclaimed  queen  of 
Sweden  by  the  malecontents.  A  war  immediately  enfued,  ^ 
in  which  Albert  was  defeated  and  taken  prifoner  ;  but  asfs  defeated 
the  prinees  of  Mecklenburg,  the  earls  of  Holftein,  and  the  and  taken 
Hanfe  towns,  entered  into  a  league  in  his  favour,  the  war  p "Toner  by 
was  fo  far  from  being  extinguiffied  by  this  event,  that  it  ra-cf  Norway, 
ged  with  more  fury  than  ever. 

At  length,  in  1394,  the  contending  parties  came  to  an 
accommodation.  Albert  was  fet  at  liberty,  on  condition  get  liber- 
that  he  fiiould  in  three  years  furrender  to  Margaiet  all  pre-ty, 
tenfions  to  the  city  of  Stockholm  ;  and  the  Hanfe-towns 
engaged  to  pay  the  fum  of  60,000  marks  of  filver  in  cafe 
of  Albert’s  breach  of  faith.  Not  long  after  this,  Eric 
the  fon  of  Albert  died  ;  and  he,  having  no  other  child,  did 
not  think  it  worth  his  while  to  contend  for  the  kingdom 
of  Sweden  :  he  therefore  acqufefced  in  the  pretenfions  of 
Margaret,  and  paffed  the  remainder  of  his  *days  at  Meck¬ 
lenburg.  5 

Margaret  died  in  14 15,  and  was  fucceeded  by  Eric  of  Mar^ar^t 
Pomerania.  This  prince’s  reign  was  cruel  and  oppreffive  is  f  cceeded 
to  the  laft  degree.  The  people  were  ruined  by  taxes  ;  and^u^rjc  a 
the  Danes  being  every  where  preferred  to  the  offices  o£^j#  ty 
power,  committed  the  greateft  cruelties.  The  eonleqnence  7 
of  this  was  a  revolt  ;  and  Charles  Canutfon,  grand  mare- A  general 
fchal  of  Sweden  and  governor  of  Finland,  having  joined  the^™^*^3, 
malecontents,  was  declared  commander  in  chief  ol  their  ar-£nc  ^ 
my.  Eric  was  now  formally  depoied,  and  commenced  pi-pofed. 
rate  :  Canutfon  was  chofen  regent :  but  beginning  to  op- 
prefs  the  people,  and  afpiving  openly  at  the  crown,  the 
Swedes  and  Danes  revolted  ;  in  confequencc  of  which  a  re¬ 
volution  took  place,  and  Chriiiopher  duke  of  Bavaria,  ne¬ 
phew  to  Eric,  was  choien  king  of  Denmark,  Sweden,  and 
Norway,  in  1442. 

On  the  acccffion  of  the  new  prince,  complaints  againft 
Canutfon  were  brought  from  all  quarters  ;  but,  through  the 
intereft  of  his  friends,  lie  efcaped  the  pumfhment  due  to 
him  ;  and  in  1448,  Chrifiopher  having  died  after  a  tyrannical 


reign  o:  fomewhat  more  than  five  years,  he  was  raped  to 
,  ,  o  -  - — -  ^auuumria  .vaa  mu.  go-  the  throne  at  which  he  had  fo  long-  afpired.  However,  the 

th™1  ]  for  a  eertain  time  by  the  voice  of  kingdoms  of  Denmark  and  Norway  refufed  to  own  allcgi- 

^  peope.  Among  thefe  temporary  princes  the  country  ance  to  him;  upon  which  a  war  immediately  commenced. 
'°u  Mill,  part  I,  Dd  la 
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In  1 4  c4  peace  was  concluded,  and  Denmark  for  the  pre- 
fent  freed* from  the  Swedifh  yoke.  Neither  did  Canutfon 
lone  enjoy  even  the  crown  of  Sweden  ltfelf.  Having  quar¬ 
relled  with  the  archbilhop  of  Upfal,  the  Utter  formed  .g 
a  ft'rong  party  that  the  king  could  not  rehllhim.  Chnftun 
king  of  Denmark  was  called  to  the  throne  of  Sweden  ,  and  in 
1 4  to  once  more  united  the  three  kingdoms.  He  enjoyed 
his  dignity  but  a  Ihort  time;  for  having  begun  to  opprefa 
his  fubjedis  in  an  arbitrary  manner,  he  was  obliged  to  retire 
to  Denmark  in  .463-  KatU  biihop  of  L.ncopmg,  who 
had  driven  out  the  king,  took  upon  himfelt  the  office  of  re¬ 
pent  Next  year  Chi  iilian  returned  with  a  powerful  army  ; 
but  was  defeated.  The  people  then  thought  proper  to  re- 
cal  Canutfon  :  but  he,  on  his  firft  acceffion,  having  offend¬ 
ed  the  warlike  Biihop  Katil,  was  by  him  deteated,  and  ooli- 
eed  to  renounce  his  right  to  the  crown.  After  this  the 
kinodom  was  rent  into  faftions ;  between  whom  the  molt 
cruel  civil  wars  took  place,  until  the  year  1 467,  when  Canut- 
Ion  was  again  recalled,  and  enjoyed  the  kingdom,  though 
not  without  difficulty  and  oppoiition,  till  his  death,  which 

happened  in  1470.  ,  ..  r 

The  confufion  in  which  the  Swediffi  affairs  had  been  fo 
Jong  involved  did  not  ceafe  on  the  death  of  Canutfon.  Chri¬ 
ftian  again  invaded  Sweden  ;  but  was  defeated  by  Steen 
Stare,  nephew  to  the  late  king.  After  this  the  kingdom 
feemsto  have  remained  in  peace  till  the  year  1487,  when  the 
Ruffians  invaded  Carelia,  committing  everywhere  the  great- 
eft  ravages.  Theie  were  foon  driven  out  1  but  111  1497*  ^ 
rupture  happening  betwixt  Sture  and  the  fenate,  an  offer 
was  made  of  the  Swediffi  ciown  to  John  king  of  Denmark. 
This  prince  readily  accepted  the  offer,  and  was  crowned  ac¬ 
cordingly  ;  but  no  fooner  was  lie  feated  on  the  throne  than 
he  became  odious  to  the  Swedes,  from  his  partiality  to  the 
Danes.  In  a  ffiort  time  he  fet  out  for  Denmark,  leaving 
his  queen,  with  a  ftrong  garrifon,  In  the  citadel  of  Stock¬ 
holm.  He  was  r.o  fooner  gone  than  the  capital  was  inveft- 
ed  :  and  though  the  queen  made  a  noble  defence,  ffie  was  at 
lafl  obliged  to  capitulate,  on  condition  of  being  allovved  to 
pafs  into  Denmark.  All  the  garrifon  were  made  prifoners 
©f  war,  and  the  queen  her  felt  was  confined  in  a  monaftery 
till  the  following  year. 

The  Swediffi  affairs  continued  to  be  involved  in  the  fame 
dreadful  condition  as  we  have  already  related,  until  the  year 
j  520,  when  a  great  revolution  was  effe&ed  by  Gnffavus 
Ericfon,  a  nobleman  of  the  firft  rank,  who  reftored  the 
kingdom  to  its  liberty,  and  laid  the  foundation  of  its  future 
grandeur.  The  occafion  of  this  great  revolution  was  as  foD 
lows:  In  1518,  Chriftian  king  of  Denmark  invaded  Swe¬ 
den,  with  a  defign  to  fubdue  the  whole  country  ;  but  being 
defeated  with  great  lofs  by  young  Steen  Sture,  the  regent 
at  that  time,  lie  fet  fail  tor  Denmark.  But  meeting  with 
contrary  winds,  lie  made  feveral  defeents  on  the  Swediffi 
coaft,  which  he  ravaged  with  all  the  fury  of  an  incenfed 
barbarian .  The  inhabitants,  however,  bravely  defended 

themfelves,  and  Chriftian  was  reduced  to  the  utmoft  diftrefs  ; 
one  half  of  his  forces  having  periffied  with  hunger,  and  the 
other  being  in  the  molt  imminent  danger  by  the  approach 
of  a  rigorous  winter.  He  then  thought  of  a  ftratagem, 
which  had  almoft  proved  fatal  to  tlie  regent ;  for  having 
invited  him  to  a  conference,  at  which  lie  defigned  either  to 
affaffmate  or  take  him  prifoner,  Sture  was  about  to  comply, 
'had  not  the  fenate,  who  fufpe&ed  the  plot,  interpofed  and 
prevented  him.  Chriftian  then  offered  to  go  in  perfon  to 
Stockholm  in  order  to  confer  with  Sture,  upon  condition  that 
fix  hoftages  ftiould  be  fent  in  his  room.  This  was  accord¬ 
ingly  done  ;  but  the  wTind  happening  then  to  prove  favour¬ 
able,  he  fet  fail  lor  Denmark  with  the  hoftages,  of  whom 
Guftavus  Ericfon  was  one,  Next  year  he  returned  5  and 
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having  drawn  Sture  into  an  ambuffi,  the  regent  received  a  it, 
wound  of  which  he  died  fome  time  after.  The  kingdom 
being  thus  left  without  a  head,  matters  foon  came  to  the^e 
moft  defperate  crifis.  The  army  difbinded  itfelf ;  and  the rourf 
fenate,  inftead  of  taking  proper  meafures  to  oppofe  the  ene.ricn 
my,  fpent  their  time  in  idle  debates.  Qhriftiati  in  the  mean^h, 
time  advanced  into  the  heart  of  the  kingdom,  deflroyingjjj j 

nit  on  his  arrival  arrAi 


0! 


every  thing  with  fire  and  fword  ,*  but  on  his  arrival  at fon  ; 
Stragnez,  he  granted  a  fuipenfion  of  arms,  to  give  the  peo¬ 
ple  time  to  deliberate  on  their  fituation,  and  to  refteft  that 
they  might  eafily  get  rid  of  their  troubles  by  electing  him  ltd 
king.  This  they  accordingly  did  ;  and  Chriftian  proved'^ 
one  of  the  moft  bloody  tyrants  that  ever  fat  on  the  throne 
of  any  kingdom.  Immediately  after  his  coronation,  he  gave y  • 
grand  entertainments  for  three  days  ;  during  which  timehet^F 
proje&ed  the  diabolical  defign  of  extirpating  <it  once  all  the 
Swediffi  nobility and  thus  for  ever  preventing  the  people 
from  revolting,  by  depriving  them  of  their  proper  leader?.  As 
the  tyrant  had  figned  articles,  by  which  he  promifed  indem¬ 
nity  to  all  who  had  borne  arms  againft  him,  it  became  ne- 
ceffary  to  invent  fome  caufe  of  offence  againft  thofe  whom 
he  intended  to  deftroy.  To  accompliffi  his  purpofe,  Gu¬ 
ftavus  Trolle,  formerly  aichbiffiop  of  Upfal,  but  who  had 
been  degraded  from  that  dignity,  in  an  oration  before  his 
majefty  lamented  the  demolition  of  Stecka,  his  place  of  reii- 
dence,  and  the  Ioffes  fuftained  by  the  fee  of  Upfal,  amount¬ 
ing  to  near  a  million  of  money.  He  then  proceeded  in  a 
bitter  accufation  againft  the  widow  and  the  fou-indaw  of 
Sture  the  late  regent,  comprehending  in  the  fame  accufa*. 
tion  about  15  of  the  principal  nobility,  the  whole  fenate,  and  , 
the  burghers  of  Stockholm  The  confequence  of  this  was,n| 
that  above  60  of  the  principal  nobility  and  people  of  firft ti 
rank  in  Sweden  were  hanged  up  as  traitors.  Innumerable1: 
other  cruelties  were  committed  ;  part  of  which  are  owned  ^ 
by  the  Daniffi  hiitorians,  and  minutely  related  by  thofe  of  J 
Sweden.  At  laft  he  departed  for  Denmark,  ordering  gib-hp 
bets  to  be  eredled,  and  caufmg  the  peafants  to  be  hanged  ona, 
them  for  the  flighted:  offences,  all  the  way  as  he  paffed  along; 
and  it  is  1  elated  of  him,  that  at  Jencoping  he  caufed  two 
boys,  one  of  feven  and  the  other  ot  nine  years  of  age,  to  be 
whipped  to  death. 

•  This  monftrous  cruelty,  inftead  of  fccuring  him  on  the 
throne,  exafperated  the  whole  nation  againft  him.  It  has 


nAiwuv.,  . .  , 

already  been  mentioned,  that  Guftavus  Ericfon,  or,  as  be  is* 
commonly  called,  Guftavus  V afa ,  was  among  the  number^  !‘J! 
of  th^lioftagcs  whom  Chriftian  had  perfidioufly  carried  to  ^ 
Denmark  in  1519.  Large  promifes  had  been  made  in  or¬ 
der  to  reconcile  him  to  Chriftian,  and  threats  had  been  ufed 
for  the  fame  purpofe,  but  all  in  vain.  *  Secret  orders  were 
given  to  ftrangle  him  in  prifony  but  the  officer  to  whom  the 
affaffination  was  committed  remonftrated  to  the  king  about 
the  confequences  of  it,  and  prevailed  on  him  to  change  the 
fentence  of  death  into  clofe  confinement  in  the  caftle  of  Co¬ 
penhagen.  Some  of  the  hoftages  periffied  in  confequence 
of  the  rigorous  treatment  they  met  with  ;  but  Guftavus 
witldlood  all  hardffiips.  At  lafl  one  Banner,  a  Danifh  no¬ 
bleman,  prevailed  on  the  king  to  put  him  into  his  hands,  io| 
order  to  try  whether  or  not  he  could  prevail  upon  him  to 
change  his  ientiments.  The  king,  however,  told  Banner, 
that  he  muft  pay  6000  crowns  in  cafe  the  prifoner  ffioulc, 
make  his  efcape.  Banner  generoufly  affented  ;  and  having, 
brought  the  noble  prifoner  to  his  fortrefs  of  Calo  in  JtftJ 
land,  foon  allowed  him  all  the  liberty  he  could  defire,  anC 
other  wife  heaped  favours  upon  him.  All  this,  however 
could  not  extinguiffi  his  remembrance  of  the  cruelties  e 
Chriftian,  and  the  defire  he  had  of  being  ferviceable  to  m  t 
country.  He  therefore  determined  to  make  his  efcape  ^ 
and  the  liberty  he  enjoyed  foon  put  him  in  a  caP^l^<° 
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effecting  it.  Having  one  day  mounted  his  horfe,  under 
'~y~>w  pretence  of  hunting  a?  ufual  in  the  foreft,  when  he  got  at  a 
proper  dillance,.  he  changed  his  drefs  to  the  habit  of  a  pea- 
fane;  and  quitting  his  horfe,  he  travelled  for  two  days  on 
foot  through  by-paths,  and  over  mountains  almofi  impaf- 
fable,  arriving  on  the  third  at  FI en (burgh.  Here  no  one 

was  admitted  without  a  paffport ;  and"  Guftavus  dreaded 
prefen  ting  himfelf  to  the  governor  or  the  officer  upon  guard, 
for  fear  of  being  difeovered.  Happily  for  him,  it^chan- 
ced  to  be  on  that  feafon  of  the  year  when  the  merchants 
of  Lower  Saxony  drove  a  confiderable  trade  in  cattle, 
which  they  purchafe  in  Jutland.  Guftavus  hired  himfelf 
to  one  of  thefe  merchants ;  and  under  favour  of  his  dif- 
guife  efcaped  out  of  the  Danifh  territories,  and  arrived  at 
Lubec. 

Banner  was  no  fooner  acquainted  with  his  efcape,  than 
he  fet  out  after  him  with  fhe  utmoft  diligence,  found  him 
at  Lubec,  and  reproached  him  with  ^reat  warmth  as  un¬ 
grateful  anil  treacherous ;  but  he  was  foon  appeafed  by  the 
arguments  urged  by  Guftavus,  and  efpecially  by  the  promife 
he  made  of  indemnifying  him  in  the  lofs  of  his  raniom. 
Upon  this  Banner  returned,  giving  out  that  he  could  not 
find  his  prifoner.  Chriftian  was  enraged  at  his  efcape,  ap¬ 
prehending  that  he  might  reverfe  all  his  defigns  in  Svve- 
dcu;  and  gave  orders  to  Otlio  his  general  to  make  the 
Urideft  learch,  and  leave  no  means  untried  to  arreft  him. 
Guflavus  applied  to  the  regency  for  a  fhip  to  convey  him 
to  Sweden,  where  he  hoped  he  fhould  be  able  to  form  a  par- 
ty  againlt  the  Danes.  He  likewife  endeavoured  to  draw 
the  regency  of  Lubec  into  his  meafures  ;  and  reafoned  with 
fo  much  zeal  and  ability,  that  Nicholas  Gemins,  firft  con- 
:r  ^’a6  entirely  gained  ;  but  the  regency  could  never  be 
prevailed  on  to  declare  for  a  party  without  friends,  arms, 
money,  or  credit.  However,  before  his  departure,  the  con- 
ful  gave  him  affurances,  that  if  he  could  raife  a  force  fuf- 
ficient  to  make  head  againft  the  enemy  in  the  field,  he 
might  depend  on  the  fervices  of  the  republic,  and  that  the 
regency  would  immediately  declare  for  him.  Guftavus  de- 
fired  to  be  landed  at  Stockholm  ;  but  the  captain  of  the 
fhip,  cither  having  fecret  orders  to  the  contrary,  or  bufinefs 
ellewhere,  fteered  a  different  courfe,  and  put  him  on  fhore 
r,A*a  lnaii  ’  a  c,ty  hitherto  garrifoned  by  the  troops  of 
Chriftma  widow  of  the  regent.  In  truth,  the  governor 
nckl  this  place  for  his  own  purpofes,  and  only  waited  to 
make  the  bed  terms  he  could  with  the  Danes.  When  Gu¬ 
ltavus  arrived,  he  made  himfelf  known  to  him  and  the  prin¬ 
cipal  officers  of  the  garrifon,  who  were  moftly  Germans, 
and  his  fellow- foldiers  in  the  late  admmiftrator’s  army.  He 
.flattered  himfelf  that  hia  birth,  his  merit,  and  connexions, 
would  immediately  procure  him  the  command.  But  the 
mercenary  band,  feeing  him  without  troops  and  without  at- 
tn  ants,  regarded  him  as  a  defperate  perfon  devoted  to  de- 
to  embiace  his  propofals,  and  even  threat¬ 
ened  to  kill  or  betray  him,  if  he  did  not  inftantly  quit  the 

Difappointed  in  his  expectations,  Guftavus  departed 
great  expedition  ;  and  his  arrival  being  now  publiciv 

j;r°7'r  6  W3S  a?am  ^0rce^  to  have  recourfe  to  his  peafant’s 

a  Iguile  to  conceal  him  from  the  Danifh  enriflkries  difperfed 

StTO  fearch  for  him.  In  a  v^ggon  loaded 

army  afdaM^  throUSh  every  quarter  of  the  Danifli 
.  •  y.  and  at  laft  repaired  to  an  old  family  caftle  in  Su¬ 
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iiKT^dsTeturn'r'1' (.!ltn,ce  he  wrote  10  his  friends,  notify- 
alfth-  f  to  Sweden,  and  befeeching  them  to  affemble 

into  Stockholm"  at^t!'  \°  ^.reak  through  the  enemy’s  army 

retufed  to  embaVk  in  f  J  Lbef‘egedJi  bUt  they’  t0°> 
tempt.  m  ^  *la:iardous  and  defperate  an  at- 
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Guftavus  nekt  applied  himfelf  to  the  peafants:  but  they  3-ve<h»r?. 
anfwered,  that  they  enjoyed  fait  and  herrings  under  the  * 

government  of  the  king  of  Denmark  ;  and  that  anv  attemots  A  ?.°  • 
to  bring  about  a  revolution  would  be  attended  with  certain  TtTtfce 
rum,  v/ithout  the  profpeCi  of  bettering  their  condition  ; peafants. 
for  peafants  they  were,  and  peafants  they  (hould  remain, 
whoever  was  king. .  At  length,  after  feveral  vain  attempts 
to  throw  himfelf  into  Stockholm,  after  that  city  was  iur- 
rendered  to  the  king,  after  the  horrid  maffaore  of  the  fenate, 
and  after  running  a  thoufand  dangers,  and  undergoing  hard- 
mips  and  fatigues  hardly  to  be  fupported  by  human  nature, 
he  formed  the  refolution  of  trying  the  courage  and  affe&ion 
of  the  Dalecarlians.  While  he  was  in  the  deepeft  obfcurlty, 
and  plunged  in  almoft  unfurmountable  adverfity,  he  never 
relinqmfhed  his  defigns  nor  his  hopes.  The  news  of  the 
maflacre  had,  however,  very  near  funk  him  into  defpon- 
dency,  as  thereby  he  loft  all  his  friends,  relations,  and  con¬ 
nections,  and  indeed  almofi  every  profpeCl  of  fafety  to  him¬ 
felf  or  deliverance  to  his  country.  It  was  this  that  infpi- 
red  the  thought  of  going  to  Dalecarlia,  where  he  might  live 
with  more  fecurity  in  the  high  mountains  and  thick  wood* 
of  that  country,  if  he  fhould  fail  in  the  attempt  of  exciting 
the  inhabitants  to  revolt. 

Attended  by  a  peafant,  to  whom  he  was  known,  he  ^rrivL  m 
travelled  in  difguife  through  Sudermania,  Nericia,  and  Da’eca  i;a, 
\\  dtermania,  and,  after  a  laborious  and  painful  journey, **  ^bed 
arrived  in  the  mountains  of  Dalecarlia.  Scarce  had  he  by  Jliskg.uW* 
finifhed  his  journey,  when  he  found  himfelf  deferted  by l0 wS 
his  companion  and  guide,  who  carried  off  with  him  all  the  the  mines 
money  he  provided  for  his  fubfiftence.  Thus  forlorn, 
deflitute,  half  ftarved,  he  entered  among  the  miners,  and 
Wrought  like  a  (lave  under  ground,  without  relinquifhing 
his  hopes  of  one  day  afeending  the  throne  of  Sweden.  His 
whole  profpeCl  for  the  prefent  was  to  live  concealed,  and 
gain  a  maintenance,  until  fortune  fhould  effeCl  fomething 
in  h!s  favour:  nor  was  it  long  before  this  happened.  At.  A2 
woman  m  the  mines  perceived,  under  the  habit  of  a  pea-  ed  andre-1"" 
fant,  that  the  collar  of  his  fhirt  was  embroidered.  This  cir-lieved. 
cumftance  excited  cunofity  ;  and  the  graces  of  his  perfon 
and  convention,  which  had  fomething  in  them  to  attraft 
the  notice  of  the  meaneft  of  the  vulgar,  afforded  room  for 
fufpicion  that  he  was  fome  perfon  of  quality  in  difguife, 
forced  by  the  tyranny  of  the  government  to  feek  fhelter  in 
thefe  remote  parts.  The  flory  came  to  the  ears  of  a  neigh¬ 
bouring  gentleman,  who  immediately  went  to  the  mines  to 
offer  his  protection  to  the  unfortunate  flranger ;  and  was 
aftonifhed  on  recognizing  the  features  of  Guftavus,  whofe 
acquaintance  he  had  been  at  the  university  of  Upfal. 

Touched  with  compaffion  at  the  deplorable  fituation  of  fo 
diftinguifhed  a  nobleman,  he  could  fearce  refrain  from  tears; 
but  however  had  prefence  of  mind  enough  not  to  make  the 
difeovery.  At  night  he  fent  for  Guftavus,  made  him  an  offer 
of  his  houfe,  and  gave  him  the  ftrengeft  affurances  of  his 
friendfhip  and  prote&ion.  He  told  him,  he  would  meet  with 
better  accommodations,  and  as  much  fecurity  as  in  the 
mines;  and  that,  {hould  he  chance  to  be  difeovered,  he  would,  * 
with  all  his  friends  and  vaffals,  take  arms  in  his  defence. 

This  offer  was  embraced  by  Guftavus  with  joy,  and  he 
remained  for  fome  time  at  his  friend's  houfe  ;  but  finding 
it  impoffible  to  induce  him  to  take  part  in  his  defigns,  he 
quitted  him,  and  fled  to  one  Peterfon,  a  gentleman  whom 
he  had  formeily  known  in  the  fervice.  By  him  he  was  re¬ 
ceived  with  all  the  appearance  of  kindnefs  ;  and,  on  the 
very  firft  propofal  made  by  Guftavus,  offered  to  raife  his 
vaffals.  He  even  named  the  lords  and  peafants  whom  he 
pretended  to  have  engaged  in  his  feivice  ;  but  in  a  very  few 
days  after,  he  went  fecrctly  to  a  Danifli  officer,  and  gave 
him  information  of  what  had  paffed.  The  officer  immedi- 
D  d  a  at ely 
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Sweden,  atdv  caufed  the  houfe  to  be  * - -** -  >,  anml<!  to 

'  fuch  a  manner  that  it  ftemed  impoffible  for  Gufta 
make  his  efcape.  In  the  interval,  however,  he :  efc :  p  . 
being  warned  by  Peterfon*.  wife  of  tk e  tread he ^ry  of  her 
huffiand,  and  by  her  direction  Red  to  the  houfe  of  a  c  ergy 
man,  her  friend.  By  him  Guttavus  was  received  with  all 
the  refpeft  due  to  his  own  birth  and  merit  ;  and  lett  th 
domeftfc  who  condufted  him  (hould  follow  the  treacherous 
example  of  his  mafter,  he  removed  him  to  the  chmch,  and 
conduced  him  to  a  fmall  clofet,  of  which  he  kept  the  key. 
Having  lived  for  fome  time  in  this  manner,  Guftavus  began 
to  confult  with  his  friend  concerning  the  mod  proper  me¬ 
thod  of  putting  their  fchemes  in  execution,  ihe  pneK 
advifed  him  to  apply  direftly  to  the  peafants  themfelves  , 

told  him  that  it  would  be  proper  to  ipread  a  report,  that 

the  Danes  were  to  enter  Dalecarha  in  older  to 
taxes  by  force  of  arms  ;  and  as  the  annual  feaft  of  all  the 
neighbouring  villages  was  in  a  few  days  to  e  e  ,  *e  c° 
not  have  a  more  favourable  opportunity  :  at  the  fame  t 
he  promifed  to  engage  the  principal  perfons  of  the  dioceie 

111  Agreeable ’to  this  advice  Guftavus  fet  out  for  Mora, 
dpou“fed“by  where  the  feaft  was  to  be  held.  He  found  the  peafan. 
ihe  pealant>air(.ac]y  inforraed  of  his  deiigns,  and  impatient  to 
ofDalecar.  B  -  7  a]read  prepoffeffed  in  his  favour,  they  were  loon 

excited  to  an  enthufiafm  in  his  caute,  and  mftantly  refolved 
to  throw  off  the  Danifli  yoke.  In  this  defign  they  were 
more  confirmed  by  their  fuperftition  ;  fome  °[  theirold  meu 
having  obferved  that  the  wind  had  blown  from  the  north 
while  Guftavus  was  fpeaking,  which  among  them  was  rec¬ 
koned  an  infallible  omen  of  fucceis.  Guftavus  did .  n* 
Pive  their  ardour  time  to  cool,  but  mftantly  led  them  aga.nft 
"the  governor’s  cattle  ;  which  he  took  by  afTauk,  and  put 
the  oarrifon  to  the  fword.  This  incontidevable  enterpnfe 
was 'attended  with  the  mod  happy  confluences.  Gieat 
numbers  of  the  peafar.ts  flocked  to  lus  ftandard  ;  -fom?  o 
the  gentry  openly  efpoufed  his  caufe,  and  others  fupphed 
him  with  money.  Chriftian  was  foon  acquainted  with 
what  had  paffed  ;  but  defpifmg  fuch  an  mconhderable  ene- 

•  my,  he  fent  only  a  Render  detachment  under  the  command 

of  one  Soren  Norby,  to  affift  his  adherents  m  Dalecarha 
**  Guftavus  advanced  with  5000  men,  and  defeated  a  body  o 

Jett  Danes  commanded  by  one  Meleen  ;  but  he  was  ftrenuoufly 

oppofed  by  the  archbilhop  of  Upfal,  who  ra, fed  numerous 
forces  for  king  Chriftian.  The  fortune  of  Guftavus,  how- 
ever,  ftill  prevailed,  and  the  archbilhop  was  defeated  with 
great  lofs.  Guftavus  then  laid  liege  to  Stockholm  ;  but 
his  force  being  too  inconsiderable  for  fuch  an  undertaking, 
he  was  forced  to  abandon  it  with  lofs. 

This  cheek  did  not  prove  in  any  conftderable  deg  re!  de¬ 
trimental  to  the  affairs  of  Guftavus;  the  peafants  from  ail 
parts  of  the  kingdom  ftocked  to  his  camp,  and  he  was  joined 
by  a  reinforcement  from  Lubec.  Chriftian,  unable  to  nip* 
prefs  the  revolt,  wreaked  his  vengeance  on  the  mother  and 
fitters  of  Guftavus,  whom  he  put  to  death  with  the  mod 
excruciating  torments.  Several  other  Swedifti  ladies  he 
caufed  to  be  thrown  into  the  fea,  after  having  import'd  on 
them  the  inhuman  tafk  of  making  the  facks  into  which  they 
were  to.  be  inclofed.  His  barbarities  ferved  only  to  make 
his  enemies  more  refolute.  Guftavus  having  aftembled  the 
flates  at  Wadftena,  he  was  unanimoufly  chofen  regent,  the 
diet  taking  an  oath  cf  fidelity  to  him,  and  promifing  to  affift 
him  to  the  utmoft.  Having  thus  obtained  the  fandlion  of 
legal  authority,  he  purfued  his  advantages  againft  the  Danes. 
A  body  of  troops  appointed  to  throw  fticcours  into  Stock¬ 
holm  weie  totally  cut  in  pieces;  and  the  regent  fending 
fome  troops  into  Finland,  {truck  the  Danes  there  with  fuch 
terror,  that  the  archbilhop  of  Upfal,  together  with  Slahr-g 
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. ,  f  ...  •  and  Baldenacker  the  Danilh  governors,  fled  to  Denmark.  Swt* 

furrounded  with  ioldiero,  m  received  them  but  very  coldly,  apprehending  that' — r 

their  flight  might  be  prejudicial  to  his  affairs  ;  and  in  a 
ftiort  time  the  two  governors  were  put  to  death,  that  the 
kine  might  have  an  opportunity  of  charging  them  with  he- 
in  /guilty  of  the  cruelties  which  they  had  committed  by 
his  order  He  then  fent  exprefs  orders  to  all  his  governors 
and  officers  in  Finland  and  Sweden  to  maffacre  the  Swediih 
ithout  diftindion*  The  Swedes  made  reprilals  by 
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Sacrim/XtheDanes  they  could  find  ;  fo  that  the  whole 
country  was  filled  with  bloodlhed  and  (laughter. 

In  the  mean  time  Guftavus  had  laid  liege  to  the  towns 
ofCalmar,  Abo,  and  Stockholm;  but  Norby  found  mean, 
to  oblige  him  to  raife  all  of  them  with  great  lofs.  Gufta- 
vus,  inrevenge,  laid  fiege  to  the  capital  a  thud  time,  and 
petitioned  the  regency  of  Lubec  for  a  fquadron  of  (hips  and 
other  fuccours  for  carrying  on  the  fiege.  _  Thrs  was  com. 
plied  with,  but  on  very  hard  conditions,  viz,  that  Guftavus 
ftould  oblige  himfelf,  in  the  name  of  the  (tales,  to  pay 
60,000  merks  of  filver  as  the  expence  of  the  armament; 
that,  until  the  kingdom  Ihould  be  in  a  condition  to  pay  that 
fum,  the  Lubec  merchants  trading  to  bweden  Ihould  be 
exempted  from  all  duties  on  imports  or  exports ;  that  aS 
other  nations  flrould  be  prohibited  from  trading  with  Swe- 
den,  and  that  fuch  traffic  (hould  be  deemed  illicit;  that 
Guttavus  (hould  neither  conclude  a  peace,  nor  even  agree  to 
a  truce,  with  Denmark,  without  the  concurrence  of  the 
regency  of  Lubec  ;  and  that  in  cafe  the  republic  ftould  be 
attacked  by  Chriftian,  he  Ihould  enter  Denmark  at  the 
head  of  20,000  men.  Upon  thefe  hard  terms  did  Gufta¬ 
vus  obtain  advance  from  the  regency  of  Lubec  ;  nor  did 
his  dear-bought  allies  prove  very  faithful.  They  did  no. 
indeed  go  over  to  the  enemy  ;  but  in  a  lea-fight,  where  the 
Danes  were  entirely  in  the  power  of  their  enemies,  they 
differed  them  to  efcape,  when  their  whole  force  might 
have  been  entirely  deftroyed.  This  treachery  had  well  nigh 
ruined  the  affairs  of  Guftavus  ;  for  Norby  was  now  making 
preparations  effeftually  to  relieve  Stockholm;  in  which  he 
would  probably  have  fucceeded  :  but  at  this  c.it.cal  period 
news  arrived  that  the  Danes  had  unanimoufly  revoked,  .and 
driven  Chriftian  from  the  throne  ;  and  that  the  king  had 
retired  into  Germany,  in  hopes  of  being  reltored  by  the  arms 
of  his  brother-in  law  the  emperor.  O11  hearing  this  new,, 
Norby  retired  with  his  whole  fleet  to  the  .(land  of  Got¬ 
land,  leaving  but  a  (lender  garnfon  in  Calmar.  Gulta 
did  not  fail  to  improve  this  opportunity  to  his  own  advai 
tage,  and  quickly  made  himfelf  matter  of  Calmar.  j- 
time  Stockholm  continued  clofely  inverted ;  but  Guftat 
thought  proper  to  protraft  the  fiege  until  he  ou  g 
himfelf  elefted  king.  Having  for  this  purport  called la 1  g ■ 
neral  diet,  the  farft  ftep  was  to  fill  up  the  vacany  in  he  I  • 
nate  occafioned  by  the  maffacres  of  Clmft.an.  Guftws 
had  the  addrefs  to  get  fuch  nominated  as  were  inks* 
tereft  ;  and  of  confequence  the  affemUy  was  no  foone.  ^ 
than  a  fpeech  was  made,  containing  the  highe  en  [ 

on  Guftavus,  fetting  forth  in  the  ftrongeft  light  the  I 
eminent  fe, -vices  he  had  done  for  his  country,  and  en  ¬ 
ding  that  the  flates  would  fliow  themfelves  equally  img 
ful  and  blind  to  their  own  intereff.f  they  did  not  imme 
ately  cleft  him  king.  This  propofal  was  acceded  to  m 

fuch  tumultuous  acclamations  that  !t  was  impoffibl  t  1 

left  the  votes;  fo  that  Guftavus  himfelf  ac^™e 
that  their  affeftion  exceeded  his  merit,  and  was  mo  g  J 
able  to  him  than  the  effefts  of  their  ffrat\ U  •'  me(fiatelf 
urged  to  have  the  ceremony  of  Ins  coronation  . n  med  ), 
performed  :  but  the  king  having  fome  defigns 
did  not  think  proper  to  comply  with  he.  iequ  ‘h  , 
would  have  been  obliged  to  take  an  oath  to  prde. 
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their  rights  and  privileges, — Indeed  he  had  not  been 
lonp  feated  on  the  throne  before  he  incurred  the  difpleafure 
I  i  0f  that  body  ;  for  having  large  arrears  due  to  the  army, 
nsf^fes  feveral  other  incumbrances,  Guftavus  found  it  neceftary 
f„dl-«ursto  raife  large  contributions  on  the  clergy.  On  this  he  iva 
peroral- accufecl  of  avarice  and  herefy  before  the  pope’s  nuncio. 
Guftavus  took  the  proper  methods  for  defending  himfelf 
again ll  thefe  accufations  ;  and  in  a  fhort  time  after  fhow- 
ed  a  great  partiality  for  the  doftrines  of  Luther,  which 
by  this  time  had  been  preached  and  received  by  many 
peoole  in  Sweden.  This  embroiled  him  more  than  ever 
with  the  ecclefiaftics  ;  and  it  foon  appeared,  that  either 
Guftavus  mult  refign  his  throne,  or  the  clergy  feme  part  of 
the  power  they  had  affnmed.  Matters  were  driven  to  ex¬ 
tremities  bv  the  king’s  allowing  the  feriptures  to  be  trans¬ 
lated  into  the  Swedilh  language.  In  15  26,  the  king,  find¬ 
ing  them  entering  into  a  combination  againft  the  relormifts, 
fienmees  went  to  IJpfal,  and  publicly  declared  his  refolution  of  re- 
the  Ipiih  ducing  the  number  of  oppreffive  and  idle  monks  and  prielts, 
reli^nand unJt>r  pretence  of  religion,  fattened  on  the  fpoils  of 
^alJfhe9  the  induftrious  people.  At  laft,  taking  advantage  of  the 
ifm  war  between  the  pope  and  Charles  V.  of  Spain,  he  declared 
himfelf  to  be  of  the  reformed  religion,  and  dlablifhed  it 
throughout  his  dominions  ;  and  at -the  fame  time,  to  humble 
the  arrogance  of  the  ecclehailics,  he  gave  the  lenatoi  s  che 
precedency  of  them,  and  in  many  other  refpeds  degraded 
them  from  the  dignities  they  formerly  enjoved.  .  For  feme 
time  theftates  hefitated  at  fupporting  the  king  m  his  work 
of  reformation  ;  infomuch,  that  at  laid  he  threatened  to  re¬ 
fign  the  kingdom,  which,  he  faid,  was  doomed  to  perpetual 
flavery  either  to  its  temporal  or  fpiritual  tyrants.  On  this 
the  ftates  came  into  his  meafures,  and  retrenched  the  privi- 
r  T  litres  of  the  ecclefiaftics  in  the  manner  lie  propofed.  Seve- 
DHJrbarv  ral  diilurbances,  however,  enfued.  An  impoftor,  who  pre- 
ceu n  con-  tended  to  be  of  the  family  of  Sture  the  former  regent,  ha- 
jf  If  ce  of  V-Ulg  chimed  the  throne,  the  Dalecarlians  revolted  in  his 
favour ;  but  on  the  approach  of  a  powerful  army  fent  by 
Guftavus,  they  fubmitted  to  his  terms.  Soon  after,  Luthe¬ 
ran  profeftors  were  eftablifhed  in  every  diocefe  ;  upon  which 
a  new  rebellion  enfued.  At  the  head  of  this  was  Tmire 
Johanfon,  who  had  married  the  king’s  filter.  Several  of 
the  nobility  joined  him  ;  and  the  king  of  Denmark  alfo  ac¬ 
ceded  to  their  caufe,  thinking,  by  means  of  thefe  distur¬ 
bances,  to  reunite  the  three  kingdoms  of  Sweden,  Den¬ 
mark,  and  Norway,  as  they  had  formerly  been.  But  Oil- 
llavus  prevailed,  and  the  rebels  were  obliged  to  take  refuge 
in  Denmark.  A  frelh  accident,  however,  had  like  to  have 
embroiled  matters  worfe  than  before.  1  he  fubfidy  granted 
to  the  regency  of  Lubec  was  itill  due  ;  and  for  the  payment 
of  it  the  ftates  granted  to  the  king  all  the  ulelefs  bells  of 
the  ehurches  and  monafteries.  The  people  were  Shocked 
at  the  facrilege  ;  and  the  Dalecarlians  again  betook  them- 
felves  to  arms.  Intimidated,  however,  by  the  courage  and 
vigorous  eondud  of  the  king,  they  again  fubmitted,  and 
were  taken  into  favour.  But  tranquillity  wa3  not  yet  reftored. 
Bn  cefs-  Chriftian  having  eftabliihed  a  powerful  intereft  in  Norway, 
iiji  tempt once  more  made  an  attempt  to  recover  his  kingdoms,  and 
n  l*  was  joined  by  the  Daleearlians ;  but  being  defeated  by  the 
Swedilh  forces,  he  was  forced  to  return  to  Norway,  where, 
I  3  being  obliged  to  capitulate  with  the  Danifh  generals,  he 
?  :rown  w-as  kept  prifoner  all  his  life. 

Kcljitary  *  542>  Guftavus  having  happily  extricated  himfelf  out 

1  4  y’  of  all  his  troubles,  pvevailed^on  the  ftates  to  make  the  crown 
™T'  !cccl3-  hereditary  in  his  family  ;  after  which  he  applied  himfelf  to 
go-  the  encouragement  of  leaining  and  commerce.  A  treaty 
uia^e  vvas  ^et  011  ^00t  for  a  marriage  between  his  elded  foil  Lric 
Q,ieenand  Elizabeth  queen  of  England.  The  prince’s  brother, 
EliK  h.  duke  John,  went  over  to  England,  and  1  elided  for  feme 
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time  at  the  court  of  London  with  great  fplendour.  He  ^wederi^ 
returned,  full  of  expectations  of  fuccefs ;  but  bringing  with 
him  no  fort  of  proofs  in  writing,  his  father  foon  perceived 
that  he  had  been  the  dupe  of  Elizabeth’s  fuperior  policy. 

However,  at  laft.  he  allowed  Prince  Eric  to  go  in  perfon  to 
England;  but  before  he  could  embark,  the  death  of  Gu- 
ftavns  made  him  lay  afide  all  thoughts- of  the  voyage  and 
marriage.  t  .  35 

Guftavus  Vafa  died  in  1560,  and  was  fucceeded  by  ms  Guftavus 
fon  Eric  XIV.  The  new  king  was  a  man  pofleffed  of 
the  exterior  ornaments  which  give  an  air  of  dignity  to  the^  £r;c  a  a 
perfon;  but  he  had  neither  the  prudence  nor  the  penetration  of  weak  and 
his  father.  He  created  the  firft  nobility  that  were  ever  known  imprudent 
in  Sweden  ;  which  he  had  no  fooner  done  than  he  quarrelled Pnoce* 
with  them,  by  paffing  fome  ads  which  they  thought  deroga¬ 
tory  to  their  honour  and  dignity.  The  whole  courfe  of  his  reign 
vvas  difturbed  by  wars  with  Denmark,  and  difputes  with  his 
own  fubje&s.  In  the  former  he  was  unfortunate,  and  to¬ 
wards  the  latter  he  behavd  with  the  greateft  cruelty.  At 
lail,  by  the  torments  of  his  own  confidence,  it  is  faid,  he 
run  mad.  He  afterwards  recovered  his  feriies,  but  wasEricdepo, 
thereupon  dethroned  by  his  brothers ;  of  whom  D  uke  John,  fedj  an(j 
who  had  been  hitherto  kept  prifoner  by  Eric,  fucceeded  him  fucceeded 

in  the  kingdom.  *1™" 

This  revolution  took  place  in  the  year  1568,  but  with cner  Jonn* 
no  great  advantage  to  Sweden.  Difputes  about  religion  ^ 
between  the  king  and  his  brothers,  and  wars  with  Mufcovy,  '  ^ 
threw  matters  into  the  utmoft  confufiom  .  At  laft:  prince  Prince  SI- 
Sigifmund,  the  king’s  fon,  was  chofen  king  of  Poland,  g^fniund 
which  proved  the  fource  of  much  trouble  to  the  kingdom. 

He  was  eleded  on  the  following  conditions,  viz.  That  there 
fhould  be  a  perpetual  peace  between  the  ftates  of  Poland 
and  Sweden  ;  that,  on  the  death  of  his  father,  prince  Sigif- 
mund  fhould  fucceed  to  the  throne  of  Sweden  ;  that,  on 
urgent  occasions,  lie  might,  with  the  confent  of  the  ftates, 
return  to 'Sweden;  that  he  fhould  maintain,  at  his  own  ex- 
ptnee,  a  fleet  for  the-fervice  of  Poland ;  that  he  fhould  can¬ 
cel  a  debt  which  had  been  long  due  from  the  crown  of  Po¬ 
land  to  Sweden  ;  that,  with  the  confent  of  the  ftates,  he 
fhould  build  five  fo-rtrefTes  on  the  frontiers  of  Poland;  that 
he  fhould  have  liberty  to  introduce  foreign  fiddiers  into  the 
kingdom,  provided  he  maintained  them  at  his  own  expence  5 
that  he  fhould  not  make  ufe  of  Swedifhcounfellors  in  Poland; 
that  he  fhould- have  his  body-guard  entirely  of  Poles- and 
Lithuanians  ;  and  that  he  fhould  annex  to  Poland  that  part  33 
of  Livonia  now  fubjed  to  Sweden.  In  1 590  king  John  Succeeds  t* 
died  ;  and  as  Sigifmund  was  at*  diftance,  every  thing  fell 
into  the  utmoft  confufion  :  the  treafury  was  plundered,  and 
the  wardrobe  quite  fp oiled,  before  even  duke  Charles  could 
come  -to  Stockholm  to  take  the  adminiftration  into  his  hands 
until  king  Sifgifmund  fhould  return.  This,  however,  was 
far  from  being  the  greateft  difafter  which  befel  the  nation 
2t  this  time.  It  was  known  that  the  king  had  embraced 
the  Popifh  religion,  and  it  was  with  good  reafon  fufpedt d 
that  he  would  attempt  to  reftore  it  upon  his  arrival  in  Swe¬ 
den.  Sigifmund  alfo  was  obliged,  on  leaving  Poland,  to 
pvomife  that  he  would  flay  no  longer  in  Sweden  than  was 
neccffary  to  regulate  his  affairs.  ,  Fhefe  circumftances  ferved 
to-  alienate  the  minds  of  the  Swedes  from  their  fovereign  even 
before  they  faw  him  ;  and  the  univerfal  diflatisfadion  was 
increafed,  by  feeing  him  attended,  on  his  arrival  in  Sweden 
in  1 593,  by  Malafpina  the  pope’s  nuncio,  to  whom  he  made  - 
a  pveient  of  3.0,000  ducats  to  defray  the  expences  of  li is 

journey  to  Sweden.  . 

What  the  people  had  forefeen  was  too  well  verified  :  the 
kin*  refuted  to  confirm  the  Proteftants  in  their  religious  ^  ?7 

privileges,  and  fltowed  luch.  partiality  on  all  occahons  to  the  ^ 
l^apiftf,  that  a  party  was  formed  againft  him  ;  at  tiie  headwind 
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Swei’ert.  of  wliich  was  duke  Charles  his  uncle.  , 

*• - v - compamed  with  threats,  took  place  on  both  lic.es  ;  and  at 

an  interview  between  the  king  and  Charles,  the  difpute 
would  have  ended  in  blows,  had  they  not  been  parted  by 
forne  of  the  nobility.  This,  however,  made  fuch  an  imprel- 
fion  upon  Sigifmund,  that  he  was  apparently  reconciled  to 
his  brother,  and  promifed  to  comply  with  the  inclinations  of 
the  people  in  every  refpea,  though  without  any  inclination 
to  perform  what  lie  had  promifed.  The  agreement,  indeed, 
..  was  fcarce  made,  before  Sigifmund  conceived  the  horrid 
Forn  sade-defirn  of  murdering  his  uncle  at  the  Italian  comedy  aded 
the  night  after  his  coronation.  The  duke,  however,  ha¬ 
ving  notice  of  the  plot,  found  means  to  avoid  it.  I  his  en¬ 
raged  the  king  fo  much,  that  he  refolved  to  accomphlh  his 
defigns  by  force  ;  and  therefore  commanded  a  Polilh  army 
to  march  towards  the  frontiers  of  Sweden,  where  they  com¬ 
mitted  all  the  ravages  that  could  be  expe&ed  from  an  en- 
ra^ed  and  cruel  enemy.  Complaints  were  made  by  the  Pro- 
tenant  clergy  to  the  fenate  :  but  no  other  reply^  was  made 
them,  than  that  they  fhould  abftam  from  theie  bitter  invec¬ 
tives  and  reproaches,  which  had  provoked  the  Catholics,  un¬ 
til  the  king’s  departure  ;  at  which  time  they  would  be  at 
more  liberty. 

In  1599  Sigifmund  fet  fail  for  Dantzic,  leaving  the  ad- 
miniftration  in  the  hands  of  duke  Charles.  Tlhe  confe- 
quence  of  this  was,  that  the  diffenfions  which  had  already 
taken  place  being  continually  increafed  by  the  obftinacy  of* 
SfrHVmmd  the  king,  duke  Charles  affumed  the  fovereign  power;  and 
dep(ftd,  hi  1604  Sigifmund  was  formally  depofed,  and  his  uncle 
and  i*  fuc-  Charles  IX.  raifed  ,to  the  throne.  He  proved  a  wife  and 
Charles  IX  brave  prince,  reftoring  the  tranquillity  of  the  kingdom,  and 
carrying  on  a  wrar  with  vigour  again  ft  Poland  ami  Den¬ 
mark.  He  died  in  1611,  leaving  the  kingdom  to  his  fon, 
the  celebrated  Guftavus  Adolphus. 

Though  Charles  IX.  by  his  wife  and  vigorous  conduft 
had  in  a  great  meafure  retrieved  the  affairs  of  Sweden, 
Sweden  on  they  were  ftill  in  -a  very  difagreeable  fituation.  The  li¬ 
the  accef-  ,nances  0f  the  kingdom  were  entirely  drained  by  a  feries 
of  wars  and  revolutions  ;  powerful  armies  were  preparing 
in  Denmark,  Poland,  and  Ruffia,  while  the  Swedifh 
troops  were  not  only  inferior  in  number  to  their  enemies, 
but  the  government  was  deftitute  of  refources  for  their  pay¬ 
ment. 

Though  the  Swedifh  law  required  that  the  prince  fhould 
have  attained  his  18th  year  before  he  was  of  age,  yet  fuch 
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Remonftrances,  ac-  being  finished.  the  kmg  applied  himfelf  to  civil  polity,  *nd  Sweden 
made  fome  reformations  in  the  laws  of  Sweden.  In  1615,  — r-* 
hoftilities  were  commenced  a  gain  ft  Ruffia,  on  account  of 
the  refufal  of  that  court  to  reftore  fome  money  which  had 
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lowed  to  af- linking  marks  of  the  great  qualities  of  Guftavus  appeared, 
ivrve  the  that  he  was  allowed  by  the  dates  to  take  upon  him  the 
adminiftration  even  before  this  early  period.  His  firft  aft 
was  to  refume  all  the  crown-grants,  that  he  might  be  the 
better  able  to  carry  on  the  wars  in  which  he  was  unavoid¬ 
ably  engaged  ;  and  to  fill  all  places,  both  civil  and  military, 
with  perfons  of  merit.  At  the  head  of  domeflic  and  foreign 
affairs  was  placed  chancellor  Oxenftiern,  a  perfon  every  way 
equal  to  the  important  truft,  and  the  choofing  of  whom  im- 
prefled  mankind  with  the  higheft  opinion  of  the  young 
monarch’s  penetration  and  capacity. 

Soon  after  his  acceffon,  Guftavus  received  an  embaffy 
from  James  I.  of  Britain,  exhorting  him  to 'make  peace 
with  Hs  neighbours.  This  was  feconded  by  another  from 
Holland.  But  as  the  king  perceived  that  the  Danifh  mo¬ 
narch  intended  to  take  every  opportunity  of  crufhing  him, 
^  he  refolved  to  adt  with  fuch  vigour,  as  might  convince  him 
Heii  vadcs  that  he  was  not  calily  to  be  overcome.  Accordingly  he 
Dcnma  k,  broke  into  Denmark  with  three  different  armies  at  once  ; 
and  °V!l£es  and  though  the  enemy’s  fupetiority  at  fea  gave  them  great 
conclude  a  advantages,  and  the  number  of  the  kino’s  enemies  diftrafted 
j-eact.  bis  attention,  he  carried  on  the  war  with  fuch  fpirit,  that  in 
1613  a  peace  was  concluded  upon  good  terms.  This  war 


been  formerly  lent  them.  The  king  entered  Ingria,  took Rufin^ 
KcxhoTm  by  ftorm,  and  was  laying  fiege  to  Plelcow,  when,vadedw,[| 
by  the  mediation  of  James  I.  peace  was  concluded,  on  con-^Utccf*. 
dition  of  the  Ruffians  repaying  the  money,  and  yielding  to 
Sweden  fome  part  of  their  territory.  In  this  and  the  former 
war,  notwithftanding  the  fhortnef3  of  their  duration,  Gu- 
ftavus  learned  the  rudiments  of  the  military  art  for  which  ^ 
he  foon  became  fo  famous.  He  is  laid,  indeed,  to  haveExtr^rdi. 
patched  every  opportunity  of  improvement  with  a  quicknefsnaryi'ili. 
of  underftanding  feemingly  more  than  human.  In 
campaign,  he  not  only  learned,  but  improved,  all  the  mi-  * 
litary  maxims  of  La  Gardie,  a  celebrated  general,  brought 
the  Swedifh  army  in  general  to  a  more  fteady  and  regular 
difeipline  than  had  formerly  been  exercifed,  and  formed  ami 
feafoned  an  invjncible  body  of  Finlanders,  who  had  after¬ 
wards  a  very  conliderable  (hare  in  the  viftories  of  the 
Swedes. 

Peace  was  no  fooncr  concluded  with  Ruffia,  than  Gufta- 
vus  was  crowned  with  great  folemnity  at  Upfal.  Soon 
after  this,  Guftavus  ordered  his  general  La  Gardie  to  ac¬ 
quaint  the  Polifh  commander  Codekowitz,  that  as  the  truce 
between  the  two  kingdoms,  which  had  been  concluded  tor 
two  years,  was  now  expired,  he  defned  to  be  certainly  in¬ 
formed  whether  he  was  to  expeft  peace  or  war  from  hi$  47 
matter.  In  the  mean  time,  having  borrowed  money  of  the|*“  * 
Dutch  for  the  redemption  of  a  town  from  Denmark,  he ttrv,e| 
had  an  interview  on  the  frontiers  with  Chriftian  the  king  with  the 
of  that  country.  At  this  interview,  the  two  monarchs  con-king  of 
ceived  the  utmoft  efteem  and  friend  Hi  ip  for  each  other  5  aiid^*"* 
Guftavus  obtained  a  promife,  that  Chriftian  would  not  afliftp,r  ^0l 
Sigifmund  in  any  defigns  he  might  have  againft  Sweden,  war wuT 
In  the  mean  time,  receiving  no  fatislaftory  aniwer  tromEoiani 
Poland,  Guftavus  began  to  prepare  for  war.  Sigitmund 
entered  into  a  negotiation,,  and  made  fome  pretended  con- 
ceffxons,  with  a  view  to  feize  Guftavus  by  treachery  ;  but 
the  latter  having  intimation  of  his  delign,  the  whole  nego¬ 
tiation  was  changed  into  reproaches  and  threats  on  the  part 
of  Guftavus.  ...  48 

Immediately  after  this,  Guftavus  made  a  tour  in  difguife  Marries 
through  Germany,  and  married  Eleonora  the  daughter  of Eleonor 
the  eleftor  of  Brandenburg.  He  then  refolved  to  enter 
heartily  into  a  war  with  Poland  ;  and  with  this  view  fet  fa^ 0f Bran 
for  Riga  with  a  great  fleet,  which  carried  20,000  men. burg. 
The  place  was  well  fortified,  and  defended  by  a  body  of 
veterans  entliufiaftically  attached  to  Sigifmund.  A  dread¬ 
ful  bombardment  enfued  ;  the  itreets  were  raked  by  the  49 
cannon,  and  the  houfes  laid  in  afhes  by  the  bombs  ;  theRiga  bj 
moat  was  filled  up,  one  of  the  halt  moons  taken  by  ftorm, 
and  the  ftrong  fortrefs  of  Dunamund  was  reduced.  The  d 
cannon  having  now  effefted  a  breach  in  another  part  of  the 
walls,  Guftavus  refolved  to  make  a  general  affault.  For  this 
purpofe  a  flying  bridge  over  the  moat  was  contrived  by  his 
majefty  ;  for  though  the  ditch  was  filled  writh  fafeines  and 
rubbifh,  it  ftill  contained  too  much  water  to  admit  the  paf- 
fage  of  a  large  body  of  men.  The  foldiers,  however, 
crowded  on  to  the  attack  with  fo  much  impetuofity,  that 
the  bridge  gave  way,  and  the  attempt  proved  unfuccefsful. 
Next  day  the  Swedes  were  repulfed  in  attempting  to  ftorm 
another  half-moon  ;  and  the  king  was  obliged  to  proceed 
more  flowly.  By  the  middle  of  September,  at  which  time 
the  town  had  been  inverted  for  fix  weeks,  two  bridges  were 
thrown  over  the  river  together  with  a  ftrong  boom,  while 
the  Swedes  had  formed  their  mines  under  the  ditch.  The 
garrifon  being  now  reduced  to  extremity,  were  obliged  to 
8  capitulate) 
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Sw€,:f».  capitulate;  and  Guftavus  treated  the  inhabitants  with  great 
— V-'  clemency. 

After  the  reduiflion  of  Riga,  the  Swedifh  monarch  en¬ 
tered  Courland,  where  he  reduced  Mittau  ;  but  ceded  it 
a/rafn  on  the  conclufion  of  a  truce  for  one  year.  Sigifmund, 
however,  no  fooner  had  time  to  recover  himfelf,  than  he 
bet/an  to  form  new  enterprifes  again  ft  the  Swedes  in  Pruf- 
fia;  but  Guftavus  fetting  fail  with  his  whole  fleet  for  Dant- 
yj c,  where  the  king  of  Poland  then  refided,  fo  broke  his 
ineafures,  that  he  was  obliged  to  prolong  the  truce  for  ano¬ 
ther  year.  Sigifmund,  however,  was  not  yet  apprifed  of 
the  danger  he  was  in,  and  refufed  to  liften  to  any  terms  of 
accommodation  :  upon  which  Guftavus  entering  Livonia, 
defeated  the  Polifh  general,  and  took  Derpt,  Hockenhaufen, 
ndieird  and  feveral  other  places  of  lefs  importance;  after  which, 
Jacc83‘  entering  Lithuania,  he  took  the  city  of  Birfen. 

Not  with  {landing  this  fuccefs,  Guftavus  propbfed  peace 
on  the  fame  equitable  terms  as  before  ;  but  Sigifmund  was 
ft  ill  infatuated  with  the  hopes  that,  by  means  of  the  em¬ 
peror  of  Germany,  he  fhould  be  able  to  conquer  Sweden. 
Guftavus  finding  him  inflexible,  refolved  to  pufh  his  good 
fortune.  His  generals  Horn  and  Thurn  defeated  the  Poles 
in  Semigallia.  Guftavus  himfelf  with  1 50  fhips  fet  fail  for 
Prnffia,  where  he  landed  at  Pillaw.  This  place  was  im- 
inibjof  mediately  delivered  up  to  him  ;  as  were  alfo  Braunfberck, 
Frawenberg,  Elbing,  Marienberg,  Mew,  Dirfchau,  Stum, 
Cliriftburg,  & c.  Sigifmund,  alarmed  at  the  great  fuccefies 
of  Guftavus,  fent  a  body  of  forces  to  oppofe  him,  and  to 
prevent  Dantzic  from  falling  into  his  hands.  I11  this  he 
was  attended  with  as  bad  fuccefs  as  before.  His  troops 
were  defeated  before  Marienberg,  Mew,  and  Dirfchau  ;  and 
'he  ijlea  in  May  1627,  Guftavus  arrived  with  frefh  forces  before 
linifne  ^anl^c’  which  he  would  probably  have  carried,  had  he  not 
1  ‘  ’  been  wounded  in  the  belly  by  a  cannon-ftiot.  The  Poles 

in  the  mean  time  recovered  Mew;  and  the  States  of  Hol¬ 
land  fent  ambaffadors  to  mediate  a  peace  between  the  two 
crowns.  Sigifmund,  however,  depending  upon  the  affiftance 
of  the  emperor  of  Germany  and  king  of  Spain,  determined 
to  hearken  to  r.o  terms,  and  refolved  to  make  a  winter- 
campaign  ;  but  Guftavus  was  fo  well  intrenched,  and  all  his 
forts  were  fo  ftrongly  garrifoned,  that  the  utmoft  efforts  of 
the  Poles  were  to  r.o  purpofe  (a).  The  city  of  Dantzic 
c  in  the  mean  time  made  fuch  a  defperate  reftftance  as  greatly 
rheTles  irritated  Guftavus.  In  a  lea-engagement  the  Swedifh  fleet 
lef?ar|  by  defeated  that  of  the  enemy;  after  which  Guftavus,  having 
>an*'Jin  blocked  UP  liar^our  with  his  fleet,  pufhed  his  advances 
rellec  on  t^ie  land* fide  with  incredible  vigour.  He  made  a  fnr- 
priftng  march  over  a  morafs  15  miles  broad,  affifted  by 
bridges  of  a  peculiar  conftruction,  over  which  lie  carried  a 
fpecies  of  light  cannon  invented  by  himfelf.  By  this  unex¬ 
pected  manoeuvre  he  got  the  command  of  the  city  in  fucli 
a  manner,  that  the  garrifon  were  on  the  point  of  furrender- 
■  5  ing,  when,  by  a  hidden  fwdl  of  the  Viftula,  the  Swedifh 
rhe^  works  were  ruined,  and  the  king  was  obliged  to  raife  the 
liege.  I11  other  refpedts,  however,  the  affairs  of  Guftavus 
Jor  n  he  went  on  with  their  lifual  good  fortune.  His  general  Wran- 
pJ::o  defeated  the  Poles  before  Brodnitz,  of  whom  3000  were 

pkt  :  killed,  and  1000  taken  prifoners,  with  live  pieces  of  cannon 
egc. 
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and  2000  waggons  loaden  with  provifions.  At  Stum  the  Sweden, 
king  gained  another  and  more  conliderable  victory  in  perfon.  j 
The  emperor  had  fent  5000  foot  and  2000  horfe  under  Am-  r^e  p()]e3 
heim,  who  joined  the  main  army  commanded  by  the  Poliftvand  Ger- 
general  Coniecfpolfki,  in  order  to  attack  the  Swedifh  army  mans  de- 
encamped  at  QuHzin.  The  enemy  were  fo  much  fupenor^3^  wu 
in  number,  that  the  Triends*  of  Guftavus  reprefented  to  him  flJlIKfttcP 
the  imminent  danger  of  attacking  them.  But  the  king  in  two  err- 
being  determined,  the  engagement  began.  T'he  Swedilh  gagemen:*. 
cavalry  charged  with  fuch  impetuoftty,  contrary  to  their 
fovereign’s  exprefs  order,  that  they  were  almoft  furround- 
ed  by  the  enemy ;  but  Guftavus,  coming  up  to  their  af- 
fiftance,  pufhed  the  enemy’s  infantry  with  fo  much  vigour, 
that  they  gave  way,  and  retreated  to  a  biidge  they  had 
thrown  over  the  Werder.  But  here  they  were  difap- 
pointed  ;  for  the  Swredes  had  already  taken  pofTeflion  of  the 
bridge.  On  this  a  new  a&ion  enfued  more  bloody  than  the 
former,  in  which  the  king  was  expofed  to  great  danger,  and 
thrice  narrowly  efcaped  being  taken  priloner ;  but  at  Iaft 
the  Poles  were  totally  defeated,  with  the  lofs  of  a  great  many 
men,  22  pair  of  colours,  five  ftandj,  and  feveral  other  mili¬ 
tary  trophies.  The  daughter  of  the  German  auxiliaries 
was  fo  great,  that  Arnheim  fcarce  carried  off  one  half  of 
the  troops  he  brought  into  the  field.  This  defeat  did  not 
hinder  the  Polifh  general  from  attempting  the  ftege  of  Stum; 
but  here  again  he  was  attended  by  his  ufual  bad  fortune. 

The  garrifon  fallied  <*ut,  and  he  was  defeated  with  the  lofs  ^ 
of  4000  men.  The  blame  of  this  misfortune  was  laid  upon-tVy  arC 
Arnheim  ;  who  was  recalled,  and  fucceeded  by  Henry  ofagain  de- 
Saxe  Lawenburg  and  Philip  count  Mansfeldt.  The  change ^ 
of  general  officers,  however,  produced  no  good  confequences^1^*  t  t“ 
to  the  Poles  ;  a  famine  and  plague  raged  in  their  camp,  foa  tnjce  0f. 
that  they  were  at  laft  obliged  to  confent  to  a  tiuce  for  fix  lix  years, 
years,  to  expire  in  the  month  of  June  16 35a  1  he  condi¬ 

tions  were,  that  Guftavus  fhould  reftore  to  Sigifmund  the 
towns  of  Brodnitz,  Stum,  and  Dirfchau  ;  that  Marienberg 
fhould  remain  fequeftrated  in  the  hands  of  the  ele&or  of 
Brandenburg,  to  be  reftored  again  to  Sweden  in  cafe  a 
peace  was  not  concluded  at  the  end  of  the  fix  years.  Gu¬ 
ftavus,  on  his  fide,  kept  the  port  and  citadel  of  Memel,  the 
harbour  of  Pillau,  the  town  of  Elbing,  Brunfberg,  and  all 
that  lie  had  conquered  in  Livonia.  ^  5^ 

Guftavus  having  thus  brought  the  war  with  Poland  to  Guftavus 
an  honourable  conclufion,  began  to  think  of  re&ntmg 
condud  of  the  emperor  in  affifting  his  enemies  and  oppref-^^^ 
fing  the  Proteftant  dates.  Before  embarking  in  fuch  anror>  ‘ 
important  undertaking,  it  was  neceffary  that  he  fhould  con- 
fult  the  diet.  In  this  the  propriety  of  engaging  in  a  war 
with  Germany  was  warmly  debated ;  but,  after  much  al¬ 
tercation,  Guftavus  in  a  very  noble  fpeech  determined  the 
matter,  and  fet  forth  in  fuch  ftrong  terms  the  virtuous  mo¬ 
tives  by  which  he  was  a&uated,  that  the  whole  aflembly 
wept,  and  every  thing  was  granted  which  he  could  require. 

It  was  not  difficult  for  Guftavus  to  begin  his  expedition. 

His  troops  amounted  to  60,000  men,  hardened  by  a  fuccef- 
fion  of  fevere  campaigns  in  Ruffia,  Finland,  Livonia,  and 
Pruffia.  Hi?  fleet  exceeded  70  fail,  carrying  from  20  to 
do  puns,  and  manned  with  6000  mariners.  Embarking 

1  7  1  > 

his 


(a)  In  this  campaign  the  practice  of  duelling  became  fo  prevalent  in  the  Swedifh  army,  as  to  engage  the  king- s  at¬ 
tention,  and  to  oblige  htm  to  fupprefs  it  by  very  rigorous  edidis.  Soon  after  thefe  were  palled,  a  quarrel  aroic  between 
two  general  officers,  who- afked  his  nrajefty’s  permiflion  to  decide  their  difference  by  the  laws  of  honour.  The  king  con* 
fented,  but  wifhed  to  be  a  fpetftator  of  their  courage.  He  went  to  the  place  appointed,  attended  by  a  body  cr  guards  v 
and  having  ordered  the  executioner  to  be  called,  “  Now  gentlemen,  faid  he  to  the  officers,  fight  until  one  dies  ;  1  adding 
to  the  excntioner,  «  Do  you  immediately  cut  off  the  head  of  the  other.”  On  this  the  quarrel  was  dropped,  and  110  more- 
challenges  were  heard  of  in.  the  camp. 
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Wen.  his  troops,  he  landed  at  tjfedom  on  the  24th  of  June  l63°> 

1 - the  Imperialifts  having  evacuated  all  the  fortreffes  they  pof- 

,  \S  ,  fed  there ;  and  the  Me  of  Rugen  had  been  before  reduced 
V'niSft.  by  general  Lefly,  in  order  to  fecure  a  retreat  i  fom 
fceun,  &c.  fhould  prove  unfavourable.  Palling  the  frith,  Guftavus 
ftormed  Wolgaft  and  another  ftrong  fortrefs  in  the  neigh¬ 
bourhood,  leaving  general  Banmer  with  a  garrifon  for  the 

.  defence  of  thefe  conquefts.  He  then  proceeded  to  Stctin  ; 
which  was  no  fooner  invefted  than  it  consented  to  receive  a 
Swedilh  garrifon,  and  the  king  perfuaded  the  duke  of  Po¬ 
merania  to  enter  into  an  alliance  with  him.  In  confluence 
of  this  the  Swedilh  troops  were  received  into  feveral  towns 
of  Pomerania ;  and  the  mod  bitter  enmity  took  place 
between  the  Imperialifts  and  Pomeiamans,  each  tefuung 

the  other  quarter.  .  . 

Thefe  fucceffes  of  Guftavus  ftruck  the  empire  vvith  con- 
fternation  ;  for  being  already  overwhelmed  with  civil  dil- 
fenfions,  they  were  in  no  condition  to  refill  fo  impetuous  an 
enemy.  At  this  time  alfo  the  Imperialifts  were  without  a 
general,  the  command  of  the  army  being  difpnted  by  a 
number  of  candidates  of  very  unequal  merit ;  but  at  lalt 
count  Tilly  was  fixed  upon  as  the  moft  proper  perfon,  and 
invefted  with  the  dignity  of  Veldt  Marifchal.  In  the  mean 
time  the  king  being  reinforced  by  a  confiderable  body  or 
troops  in  Finland  and  Livonia  under  the  cond ud  of  Gu- 
ftavus  Horn,  defeated  the  Imperialifts  before  Griffenhagen; 
taking  the  place  foon  after  by  affault.  By  this  and  lome 
other  conquefts  he  opened  a  paflage  into  Lufatia  and  Sile- 
fta  j  but  in  the  mean  time  count  Tilly  cut  off  20O0  Swedes 
at  New  Brandenburg,  owing  to  the  obftinacy  of  their  com. 
mander  Kniphaufen,*'  who  had  orders  to  evacuate  the  place 
and  join  the  main  army.  This  advantage,  however,  was 
VrJ\cnrt  foon  overbalanced  by  the  conqueft  of  Franckfort  on  the 
and  Tandf-  Oder,  which  Guftavus  took  by  affault,  making  the  whole 
berg  taken  garrifon  prifoneis.  Thus  he  commanded  the  livers  Llbe 
by  Gufla»  and  Oder  on  both  fides,  and  had  a  fair  paflage  not  only  to 
VUS'  the  countries  already  mentioned,  but  alfo  to  Saxony  and 

the  hereditary  dominions  of  the  houfe  of  Auftria.  Soon 
after  this,  Guftavus  laid  liege  to  Landfberg,  which  he  took 
by  affault ;  though  the  number  of  foldiers  he  had  with  him 
was  fo  inconfiderable,  that  he  had  thoughts  of  fending  to 
the  main  army  for  a  reinforcement  before  the  prifoners 
fhould  march  out,  being  apprehenfive  that  they  might  give 
him  battle  in  the  open  field,  though  they  could  not  defend 
thcmfelves  behind  walls. 

About  this  time  the  Proteftant  princes  held  a  diet  at 
Xeipftc  ;  to  which  Guftavus  fent  deputies,  and  conduded 
his  negotiations  with  fuch  addrefs,  as  tended  greatly  to 
He  reduces  prorno^  his  interefts.  Immediately  after  this  he  reduced 
Pomerania,  Gripfwald,  and  with  it  all  Pomerania.  Then  marching  to 
and  reftores  Gnftrow,  he  reftored  the  dukes  of  Mecklenburg  to  their  do- 
the  dukes  of  mjnions#  Here  the  Imperialifts  had  tyrannized  in  fuch  a 
manner  that  Guftavus  was  received  as  the  deliverer  of  the 
people  ;  and  the  ceremony  of  the  duke’s  inauguration  was  in 
a  ftioit  time  performed  with  great  folemhity. 

All  this  time  count  Tilly  was  employed  in  the  fiege  of 
Magdeburg  ;  but  now,  being  alarmed  at  the  repeated  fuc¬ 
ceffes  of  the  Swedes,  he  left  Pappenheim  with  part  of  the 
army  berore  that  city,  while  he  marched  with  the  reft  into 
63  Thuringia,  to  attack  the  landgrave  of  Heffe-Caflel  and  the 
Magdeburg cleftor  of  Saxony.  After  a  moft  obftinate  defence,  Mag- 
theTm^e  ^urg  ^  ^nto  kands  of  Pappenheim,  where  he  com- 
rialifts  ^and  nutted  all  imaginable  cruelties.  Guftavus  formed  U  plan  of 
the  inhabi-  recovering  the  city  ;  but  wa3  obliged  to  abandon  it,  by 
tarts  cruel-  Pappenlieim’s  throwing  himfelf  into  the  place  with  hb 
ly  ufed.  whole  army,  and  by  the  progrefs  which  Tilly  was  making 
in  Tluiringia.  Relinquifhing  this  enterprife,  therefore,  he 
ordered  Raimi  er  to  attack  Havelfburg  ;  which  vv?*a  done 
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with  fuch  refolutlon,  that  the  place  v?.s  forced  In  a  few  Swei 
hours,  and  all  the  garrifon  made  prifoners.  Werben  was' — v- 
next  obliged  to  fuhmit  after  an  obftinate  conflict,  in  which  (,i 
many  fell  on  both  fides.— Thefe  fucceffes  obliged  count 
Tilly  to  attempt  in  perfon  to  check  the  progrefs  oftheben,(. 
Swedes.  He  detached  the  vanguard  of  his  army,  compofed duced, 
of  the  flower  of  the  Imperial  cavalry,  within  a  few  miles  of*'™ 
the  Swedifh  camp.  An  adion  enlued,  in  which  Bernflein"^ 
the  Imperial  general  was  defeated  and  killed,  with  1500  ofdereate 
his  men.  Guftavus,  after  this  advantage,  placed  himfelf  inthe  iW 
a  fltuation  fo  much  fuperiorto  his  enemies,  that  count  Tilly 


was  fired  with  indignation,  and  marched  up  to  the  Swedifh 
lines  to  give  him  battle.  Guftavus  kept  within  his  works, 
and  Tilly  attacked  his  camp,  though  almoft  impregnably 
fortified,  keeping  up  a  moft  terrible  tire  from  a  battery  of  32 
pieces  of  cannon  ;  which,  however,  produced  no  other 
effeft,  than  obliging  the  Swedifh  monarch  to  draw  up  his  v 
army  behind  the  walls  of  Werben.  Tilly  had  placed  hisOrnii;. 
chief  hopes  in  being  able  to  nail  up  the  enemy’s  cannon,  orjydrfjl 
fet  fire  to  their  camp  in  divers  quarters;  after  which  he  ^  " 
propofed  making  his  grand  attack.  With  this  view  he 
bribed  fome  prifoners ;  but  they  betrayed  him,  and  told  his 
defign  to  Guftavus.  The  king  ordered  fires  to  be  lighted 
jfi  different  parts  of  Ills  camp,  and  his  fold  1*- rs  to  imitate 
the  noife  of  a  tumultuous  diforderly  rabble.  This  had  the 
defired  effeft.  The  count  led  his  army  to  the  breach  made 
by  the  cannon  ;  where  he  was  received  with  fuch  a  volley 
ot  grape  lhot  as  cut  off  the  firftline,  and  put  the  whole  body 
in  diforder,  fo  that  they  could  never  be  brought  back  to  the 
charge.  In  this  confufion  the  Imperial  army  was  attacked 
by  Banditzen,  and,  after  an  obftinate  conflidt,  obliged  to 
quit  the  held. 

Soon  after  this  adiotl  the  queen  arrived  at  the  camp  with 
a  reinforcement  of  8000  men  5  at  the  fame  time  a  treaty  was 
concluded  with  Charles  I.  of  England,  by  which  that  monarch  A  b<  1  of 
allowed  the  marquis  of  Hamilton  to  raife  6000  men  for  the  Bnti  1  »1- 
fervice  of  Guftavus.  Thefe  auxiliaries  were  to  be  conduced ^ 
to  the  main  army  by  a  body  of  4003  Sv/edes;  and  were 
every  thing  to  obey  the  king  while  he  was  perfonally  prefent,^!!;* 
but  in  his  abfencc  were  to  be  fubjed  to  the  orders  of  the 
marquis.  With  thefe  troops  the  king  had  refolyed  to  make 
a  diveifion  in  Bremen  :  but  the  marquis  finding  it  impoflible 
for  him  to  effed  a  jundion  with  the  Swedifh  army,  refolved, 
without  debarking  his  troops,  to  fteer  his  courfe  for  the  Oder, 
and  land  at  Ufedom.  Guftavus  was  very  much  difpleafed 
at  finding  his  projed  thus  difconcerted ;  however,  making 
the  beft  of  the  prefent  circumftances,  he  commanded  the 
Britifh  troops  to  ad  on  the  Oder  inftead  of  the  Wefer. 
The  number  of  this  little  army  was  magnified  exceedingly 
by  repoit,  infomnch  that  count  '1  illy  had  fome  thoughts 
of  marching  againft  them  with  his  whole  force  ;  but  on 
the  departure  of  the  marquis  for  Silefia,  he  reinforced  the 
army  in  that  country  with  a  large  detachment,  which  was 
thought  to  contribute  riot  a  little  to  the  defeat  he  foon  alter 

•r  eceived.  *  , . 

Ever  fmee  the  late  adion  Guftavus  had  kept  within  ms 
intrenchments,  where  his  army  was  well  provided  with  every 
thing.  Tilly  made  feveral  attempts  to  furprife  or  draw  him 
to  an  engagement  ;  but  finding  all  his  endeavours  fiuit  e  s, 
he  marched  into  Saxony,  and  laid  fiege  to  Leipfic.  ±hls 
precipitate  meafure  proved  highly  advantageous  to  t 
Swedifh  monarch  ;  as  thus  the  eledor,  who  had  been  wa¬ 
vering  in  his  refolutions,  was  now  obliged  to  have  recount 
to  the  Swedes,  in  order  to  preferve  himfelf  from  utter  dc- 
ftrudion.  A  treaty  offenfive  and  defen  five  was  immediately 
concluded  with  Guftavus  1  and  the  eledor  willingly  pm 
mifed  every  thing  that  was  required  of  him  ;  and  among 
the  reft,  that  not  only  the  prince  h;s  Ion,  but  he  him^ 
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(luwM  refit! c  in  the  Swedish  camp*  and  engage  hfs  life  and 
fo-tunc  111  the  common  caufe.  Tilly,  in  the  mean  time, 
carried  fire  and  fvvord  into  the  unhappy  ele&orate.  At 
the  head  orun  army  of  44,000  veterans,  he  fummoned  the 
, city  of  Leipfic  to  furrender  ;  denouncing  the  fame  ven¬ 
geance  againft  it  as  had  been  executed  on  Magdeburg,  in 
cafe  of  a  refufal.  By  this  the  governor  was  fo  much  inti¬ 
midated,  that  he  inftantly  fubinitted  5  and  alfo  furrendered 
the  caftle  of  Paffenberg,  which  was  in  a  condition  to  have 
{food  out  till  the  arrival  of  the  Swedifh  army.  The  ele&or, 
enraged  at  tlfe  lofs  of  thefe  valuable  places,  ordered  his  army 
to  join  the  Swedes  with  all  expedition,  and  prelfed  the  king 
fo  warmly  to  engage,  that  at  laft  he  yielded  to  his  defire. 
On  the  7th  of  September  1631,  Guftavus  led  out  his  army 
in  the  moll  beautiful  order,  the  Swedes  forming  one  column 
on  the  right,  and  the  Saxons  another  on  the  left  ;  each 
amounting  to  15,000  men.  Tilly  drew  up  his  men  in  one 
vaft  column,  poflibly  with  a  view  of  furrounding  the  flanks 
of  the  king’s  army  ;  but  every  officer  of  experience  in  his 
army,  from  the  excellency  of  the  Swedilh  difpofition,  prog- 
nofticated  the  event  of  the  engagement.  Guftavus  led  on 
the  troops  againft  that  wing  of  the  Imperialifls  commanded 
by  Pappeulieiin,  whom  he  drove  back  to  fuch  a  diftance, 
that  he  gained  a  point  of  the  wind  ;  by  which  the  fmoke 
fell  upon  their  enemies  and  confiderably  embarraffed  them, 
at  the  fame  time  that  the  Swedes  were  got  without  the 
reach  of  a  battery  which  played  furioufly  on  their  flank. 
General  Bannier  in  the  mean  time  cut  in  pieces  the  troops 
of  Holftein,  and  mortally  wounded  the  duke  who  command¬ 
ed  them.  Pappenheim  led  cn  his  troops  feven  times  to  the 
charge,  in  hopes  of  regaining  his  former  fituation  ;  but  was 
as  often  repnlfed  by  the  Swedes.  Tilly  all  this  while  en- 
'  gaged  with  the  Saxons  ;  but  having  at  laft  driven  them  off 
the  field,  the  whole  ftrength  of  the  Imperial  army  was  turn* 
ed  upon  the  Swedifh  left  wing  commanded  by  General 
Horn.  The  Swedes  fuflained  the  attack  with  the  greatefl 
firmnefs,  until  the  king  detached  general  Teuffcl  with  the 
centre  to  aflift  them,  i  he  Imperialifls  then  were  no  longer - 
able  to  Hand  their  ground  ;  but  gave  way  everywhere  ex¬ 
cept  in  the  centre,  which  was  compofed  of  1  8  regiments  of 
veterans  accuftomed  to  victory,  and .  deemed  invincible. 
They  made  incredible  efforts  to  maintain  the  reputation 
1  had  acquired  ;  and,  though  fwept  off  in  great  numbers 
by  the  Swedifh  artillery,  never  fhrunk  or  fell  into  confufion. 
hour  regiments,  after  their  officers  had  been  killed,  formed 
themfelves,  and  retired  to  the  fkirt  of  a  wood  ;  where  they 
were  all  to  a  man  cut  in  pieces,  without  demanding  quarter. 

1  illy  retired  at  the  head  of  6co  men,  and  efcaped  by  the 
corning  on  of  the  night.  Seven  thoufand  Impel  ialilts  lay 
dead  on  the  field  of  battle  ;  4000  were  taken  prifoners  ;  a 
fine  train  of  artillery  v/as  loft,  with  upwards  of  100  ftan- 
dards,  enfigns,  and  other  military  trophies. — On  this  oc- 
Cafion  it  was  that  the  Scots  regiment  in  the  Swedifh  fervice 
firfl  praftifed  the  method  of  firing  in  platoons  ;  to  which 
ome  afciibe  the  aftonifhment  and  confufion  that  appeared 
in  the  Imperial  army.  It  is  thought,  however,  that  the 
f  Swedifh  monarch  difplaved  greater  abilities  in  gaining  this 
yittory  than  improving  it  afterwards  ;  for  had  he  marched 
immediately  to  Vienna,  before  his  enemies  had  time  to  re¬ 
cover  their  confternation,  it  is  fuppofed  that  the  emperor 
woua  have  been  obliged  to  abandon  his  capital,  and  leave 
ns  leieditary  dominions  to  the  mercy  ot  *the  conqueror. 
mt  Guftavus  apprehended  that  Tilly  might  fall  upon  the 
K  axons  w  ilc  he  was  ravaging  the  Auftrian  hereditary  do¬ 
minions  ;  which  would  have  deprived  him  not  only  of  an 
y,  ut  ot  the  free  quarters  which  the  eledtor  had  Dromifed 
1  rlS  t^°°P8  m  c*fe  of  a  retreat.  For  this  and  fome  other 

V:s  t0  Penetr^te  into  Franconia,  where  he 
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reduced  feveral  places,  particularly  the  fortrefs  of  Work-  Sweden, 
burg.  Tilly  having  collefted  bis  fcattered  troops,  which 
formed  an  army  ilill  fuperior  in  number  to  that  of  Guftavus,^  Swedet 
marched  to  the  relief  of  this  place  ;  but  came  too  late.  HetaUeanum- 
then  directed  his  march  towards  Rottenberg,  wliere  four  her  of  town* 
regiments  were  cut  in  pieces  by  a  Swedifh  detachment,  f 
After  this  the  king  reduced  Hanau,  Franckfovt  on  the  ^^<5  of 
Maine,  and  Mentz  ;  deftroying  a  body  ot*  Spaniards,  who  the  enemy, 
had  thrown  themfelves  in  his  way  to  obftrufit  his  paffage. 

i  he  court  of  Vienna  was  now  thrown  into  the  utmoft 
confufion  ;  and  fent  everywhere  begging  affiftance,  and  foli- 
citing  the  Catholic  princes  to  arm  in  defence  of  their  reli¬ 
gion.  rI  he  emperor  was  moft  embarraffed  in  finding  out  a 
general  capable  of  oppofing  Guftavus  in  the  field  ;  for  the 
late  misfortunes  of  count  Tilly  had  entirely  funk  his  repu-  yt 
tation.  Waileflein,  an  old  experienced  officer,  was  made  Wall efle'n 
choice  of ;  but  as  he  had  formerly  been  difgraced,  it  was  chofen  ge- 
apprehended  that  he  would  r.ot  accept  of  the  command  of rteraI  ^  t^c 
v/hich  he  had  once  been  deprived.  This  objection,  how-em^ror* 
ever,  was  got  over  ;  and  Waileflein  not  only  accepted  of  the 
command,  but,  at  his  own  expence,  augmented  the  army  to 
40,000  men.  y^ 

During  the  whole  winter  the  Swedifh  army  kept  the  A  great 
field;  and  before  the  approach  of  fummer  had  reduced  num*>er 
Crantznach,  Bobeuhaufen,  Kirchberg,  Magdeburg,  Gozlar,^Wtj^tate,t 
Northeim,  Gottingen,  and  Dunderfladt ;  while  the  land-  Swedes, 
grave  William  made  great  progrefs  in  Weftphalia.  Gufta¬ 
vus  Horn  was  repulled  before  Bamberg ;  but  foon  had  hit 
revenge,  by  entirely  deftroying  two  regiments  of  Imperial- 
ifts.  To  prevent  the  troops  from  being  affe&ed  by  the  lof« 
before  Bamberg,  the  king  refolved  to  give  battle  to  Tilly, 
who  was  marching,  into  Bavaria  to  prevent  the  Swedes  from 
gaining  a  footing  in  that  ele£torate.  He  purfued  the  Im¬ 
perial  general  through  a  vaft  tra&  of  country,  defeated  his 
rear-guard,  and,  having  reduced  a  variety  of  towns  and  for-  y 
treffes  on  the  Danube,  penetrated  as  far  as  Ulm.  Advan-Co>mt  Tfl- 
cing  to  the  river  Leek,  count  Tilly  polled  himfelf  in  a  woodsy  defeated 
on  the  oppefite  fide,  to  difpute  his  paffage.  Guftavus  en-  aild  Hhed. 
deavoured  to  difiodge  him  by  a  regular  fire  from  70  pieces 
of  cannon.  The  daughter  was  dreadful  ;  and  Tilly  himfelf, 
being  wounded  by  a  cannon-ball  in  the  knee,  died  a  few 
days  before  he  was  to  have  been  fuperfeded  by  Waileflein. 

The  following  night  the  Imperial  army  evacuated  the  poft; 
part  retiring  to  Ingoldftadt,  and  others  to  Newburg.  Gu- 
Itavus  immediately  croffed  the  river,  and  feized  the  towns  of 
Rain  and  Newburg,  which  the  enemy  had  abandoned.  Augf- 
burg  next  fubmitted  ;  and  from  the  inhabitants  of  this  place 
Guftavus  exacted  an  oath  of  fidelity,  not  only  to  himfelf  but 
to  the  crown  of  Sweden.  This  meafure  gave  the  greatefl: 
offence  to  many  of  the  Germanic  body,  and  made  them  ima¬ 
gine  that  the  king  of  Sweden  had  other  views  than  the  de¬ 
fence  of  the  Protellant  caufe. 

From  Augfburg  the  Swedes  advanced  towards  Ratifbon  ; 
but  were  difappointed  in  their  delign  of  getting  poffcffion 
of  that  city,  by  reafon  of  the  Bavarian^  having  thrown  a 
very  numerous  garrifon  into  the  place. — In  the  mean  time, 
ambaffadors  arrived  from  Denmark,  offering  the  mediation 
of  that  crown  for  obtaining  a  falling  peace  between  the  con¬ 
tending  parties.  Guftavus,  however,  replied,  that  no  fuch 
peace  could  take  place  till  the  Catholic  princes  thought  pro¬ 
per  to  grant  the  Proteftants  full  and  ample  fecurity  for  their 
enjoyment  of  future  tranquillity.  But  tjie  ambaffadors  had 
no  inftruftions  to  propofe  any  thing  farther,  and  thus  the  ne-  75 
gotiation  vanifhed.  Guftavus  now,  refolving  to  retort  upon  Three 
themfelves  the  cruelties  which  the  Bavarians  had  infli(fledffv^s  ^ 
on  the  Proteftants,  laid  the  towns  of  Morzbourg,  prieien-^g^j^ 
gen,  and  Lar.dfhut,  in  afhes.  The  inhabitants  of  Munich 
laved  themfelves  by  fubmiffion;  but  as  the  peafants  in  that 
JL  e  neigh- 
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burnt  their  hordes,  and  defeated  the  forces 
who  had  been  joined  by  a  com'.dera  e  ocy  -  1  g 

While  Guftavus  was  thus  ^ployed,  Walleftem  had  * 
fembled  a  vaft  army.  He  was  ftrong  y  o  mi  J  Qf 

tor  of  Bavaria  to  come  to  his  aflnlance  ;  but,  t, 

the  elector’s  having  formerly  obtained  the  comma  • 

Tilly  in  reference  to  himfelf,  he  drew  off  towards  Bohemia 
to  encounter  the  Saxons.  Arnheim,  who  co-Wt 
Saxon  forces  in  that  place,  was  the  enemy  o.  Gu“VU8’^h° 
had  formerly  rallied  him  for  Ins  cowardice.  He  tUre» 
fore  permitted  Walleftein  to  gain  an  eafy  viftory,  in  hop 
that  his  matter,  the  eleHor  of  Saxony,  a  pnr.ce  entut  j 
‘  voted  to  his  pleatures,  might  be  induced  to  rehnquifh  . 
friendfhip  of  fuch  a  reftlefs  and  warlike  ally  as  Guftavus, 
and  indeed  he  ufed  all  the  eloquence  of  which  he  was 
matter  to  detach  him  from  the  Swedifh  caufe.  Several 
advantages,  in  the  mean  time,  were  gained  by  the  lmp„nal- 
itts.  Papoenheim  defeated  the  archbifhop  of  Bremen  s  ca¬ 
valry  at  Werden  ;  and  three  Swedilh  regiments  were  cut  olt 
near  Kadingen.  Pappenheim,  however,  was  forced  to  re¬ 
tire,  and  withdraw  his  forces  from  Stade  ;  of  which  the 
Swedes  took  poffeffion.  Walleftein  and  the  eleftor  or  Ba¬ 
varia,  who  had  now  joined  their  forces,  threatened  Guftavus 
with  greatly  fuperior  numbers.  At  laft,  however,  the  king, 
being  reinforced  with  15,0:0  men,  no  lunger  e<j  me  1  e 
engagement  ;  but  Walleftein  was  too  wife  to  truft  the  late 
of  the  empire  to  a  Angle  engagement  againft  fuch  an  enemy 
as  the- king  of  Sweden.  Guftavus  attacked  his  camp,  but 
was  repulfed  with  the  lofs  of  2000  men  ;  which  caule  a  ge¬ 
neral  murmuring  and  difeontent  againft  his  rafhnefs.  Seve¬ 
ral  other  misfortunes  happened  to  the  Swedes  ;  and  at  latt, 
after  various  manoeuvres,  Walleftein  bent  his  courfe  towai  s 
Mifnia,  in  order  to  oblige  the  elector  of  Saxony  to  declare 
againft  the  Swedes,  and  to  draw  them  out  of  Bavaria,  Gu- 
ftavus,  notwithftanding  the  inconftancy  of  Augultus,  im- 
mediately  fet  out  to  affift  him.  With  incredible  i  lgence 
he  marched  to  Mifnia,  where  the^  Imperialilts  were  ailem- 
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to  the  arduous  tafl<  of  commanding  the  armies,  or  regula. 
ting  domeftic  affairs,  as  Guftavus  had  done.  However, 
Cliriftina  the  daughter  of  Guftavus  was  immediately  pro¬ 
claimed  queen.  The  regency  devolved  on  the  grand  bailiff, 
the  marifchal,  the  high-admiral,  the  chancellor,  and  the 
treafurer  of  the  crown.  Oxenftiern  was  invefted  with  the 
chief  management  of  affairs,  and  conduced  himfelf  with  the 
greateft  prudence.  He  was  greatly  embarraffed  indeed  by 
the  divifions  among  the  Protcftant  princes,  wlueh  became 
more  violent  after  the  death  of  Guftavus ;  but,  in  fpite  of 
all  difficulties,  he  went  on  purfuing  the  intereft  of  Ins  coun¬ 
try,  and  planning  the  means  of  retaining  the  Swedilh  eon. 
quefts.  Matters  went  on  pretty  fucceftfully  till  the  year  rh 


1 6^4,  when,  through  the  rafhnefs  of  the  Swedifh  fokliers,rccei 
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they*  were  defeated  at  Notdlingen,  with  the  lots  of  6ooo^4 
men  killed  on  the  foot,  a  number  of  prifoners,  and  1 30  flan-^ll 
dards,  with  other  military  trophies,  taken  by  the  enemy. 
Oxenftiern’s  conftancy  was  Ihaken  by  this  dreadful  blow ; 
but  he  applied  himfelf  diligently  to  repair  the  lofs,  by  re-  ! 
cruiting  the  army,  and  rendering  the  allies  faithful.  The 
latter  proved  the  moll  difficult  talk.  The  death  of  Gufta- 
vus,  and  the  defeat  at  Nordlingen,  had  thrown  them  into 
defpair  ;  and  every  one  was  deftrous  of  making  the  belt 
terms  he  could  with  the  emperor.  The  Saxons  not  only Ih, 
renounced  their  alliance  with  Sweden,  but  openly  conuneii-fa 
ced  war  againft  it ;  and  though  the  regency  would  gladly 
have  confented  to  an  honourable  peace,  the  enemy  were  now 
too  much  flufhed  with  fucccfs  to  grant  it.  Oxenftiern  had 
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their  whole  ftrength.  Hearing  that  the  enemy  were 
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encamped  at  Wefenfells,  and  that  Pappenheim  had  been  de 
tached  with  a  flrong  corps,  Guftavus  refolved  to  engage 
them  before  they  could  dfcft  a  junftion.  With  this  view 
he  marched  to  Lutzen,  where  he  attacked  Walleftein  with 
incredible  fury.  The  Swedifh  infantry  broke  the  Imperial- 
ifts  in  fpite  of  their  utmoft  efforts,  and  took  all  their  artil¬ 
lery.  The  cavalry  not  bein.r  able  to  pafs  the  river  fo  expe- 
ditioufly  as  the  king  thought  neceflary,  he  led  the  way,  at¬ 
tended  only  by  the  regiment  ®f  Smaaiand  and  the  duke  of 
Saxe-Lauwcnburg.  Here,  after  charging  impetuouOy,  he 
was  killed,  as  Puffendorff  alleges,  by  the  treachery  of  the 
duke;  who,  being  coirupted  by  the  emperor,  (hot  him 
in  the  back  during  the  heat  of  the  atlion.  1  he  news  of 
his  death  was  in  an  inftant  fpread  over  both  armies.  The 
courage  of  the  Imperialilts  revived,  and  they  now  made 
themfelves  fure  of  victory.  But  the  Swedes,  eager  to-re- 
\enge  the  death  ol  their  beloved  monarch,  charged  with 
fuch  fury  that  nothing  could  reft  ft  them.  1  he  Imperialilts 
were  defeated  a  fecond  time,  juft  as  Pappenheim,  with  his 
frefh  corps,  came  up  to  their  afliftance.  On  this  the  battle 
was  renewed,  but  the  Swedes  were  itill  irrehftible.  Pap¬ 
penheim  was 4  mortally  wounded,  and  his  army  finally  rout¬ 
ed,  with  the  lofs  of  9000  killed  in  the  field  and  in  the  pur- 
fuit. 

•  The  victory  of  Lutzen  proved  more  unfortunate  to  Swe¬ 
den  than  the  greateft  defeat.  The  crown  devolved  upon 
Chriftina,  an  infant  of  fix  years  old  ;  the  nation  was  invol¬ 
ved  ia  an  expenfive  foreign  war,  without  any  perfon  equal 


no  other  refource  than  an  alliance  with  France,  and  the  bra 
very  of  his  generals.  In  1635,  he  went  in  perfon  to  the 
court  of  Louis,  and  concluded  a  treaty  ;  which,  however, 
anfwered  no  purpofe,  as  it  was  never  obferved.  The  ene-Su* 
my,  in  the  mean  time,  puflied  their  good  fortune.  Theyfc 
furprifed  Philipfburg,  where  the  French  had  laid  up  vsft»<“ 
magazines  ;  and  reduced  Spires,  Augfburg,  Treves,  Wurtl- 
burg,  Cobourg,  and  fome  other  places.  To  complete  the 
misfortunes  of  Sweden,  it  was  expefted  that  the  Poles  would 
•immediately  invade  Pruffia.  To  prevent  this,  La  Gardie 
was  dilpatclied  thither  with  a  powerful  army  ;  but  as  it  was 
impofiible  to  refill  fo  many  enemies  at  once,  the  chancellor 
purchafed  the  friendfhip  of  Poland  for  26  years  by  ceding 
that  duchy  to  the  republic.  Thus  he  got  rid  ol  a  power- 
ful  enemy;  and  the  Swedifh  affairs  began  to  revive  by  ay 
victory  which  general  Bannier  gained  over  the  Saxons,  uidf 
confequence  of  which  they  were  driven  beyond  the  Elbe,  gf 
Early  in  the  fpring  of  1636,  the  Saxons  made  fome  mo¬ 
tions  as  if  they  intended  to  cut  off  Bannicr’s  communication 
with  Pomerania.  This  he  prevented  by  a  llratagem ;  de¬ 
feated  a  body  of  the  enemy  ;  and  obliged  the  Saxons-to  re¬ 
tire.  Soon  after  this  he  drove  them  out  of  their  winter 
quarters  with  confiderable  lofs;  at  which  time  alio  aeon  • 
derable  body  of  Imperialilts  who  came  to  their  afliftance. 
were  difperfed.  In  Weftphalia  general  Kniphauftn  beat 
the  Imperialifts  with  the  lofs  of  1500  men,  but  he  himleltn 
was  killed  in  the  purfuit,  and  his  army  obliged  to.repafs  the 
Wefer.  Some  advantages  were  alfo  gained  in  the  neigh¬ 
bourhood  of  Minden  by  General  Lefly,  who  had  affembled 
a  confiderable  army.  In  Allace,  Bernard  duke  of  Saxe- 
Weymar  defeated  count  Gallas  the  Imperial  general,  and 
difperfed  his  army.  But  when  every  thing  feemed  thusluc-^ 
ceis1  til  for  the  Swedes,  the  city  of  Magdeburg,  contrary  to 
the  expeftation  of  every  body,  fttrrendered  for  want  of  pow¬ 
der,  which  the  garrifon  had  wantonly  confumed.  _  'he  Sax¬ 
ons  alfo  made  fome  conquefts  on  the  Elbe,  which  obliged 
Bannier  to  recal  general  Lefly  from  Weftphalia  to  marcii  j 
againft  the  n.  The  Saxons  fixed  on  a  tnoft  convenient  ntu- 
ation,  \  he  are  they  hoped  to  dellroy  the  Swedifh  army  with- 
out  coming  to  a  battle.  But  Bannier,  refolving  to 
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every  thing  rather  than  fuffer  his  army  to  be  waded  by  fa* 

;  mine,  advanced  towards  l^erleberg,  a  place  clofcly  blocked 
up  by  the  enemy.  Here  he  drove  from  an  advantageous 
poft  four  regiments  of  Saxon  cuirafliers,  having  killed  or  ta¬ 
ken  prifoners  400  men  ;  al  ter  which  lie  foon  forced  them  to 
a  general  engagement.  The  numbers  were  very  unequal, 

•  Bannier’s  army  amounting  to  9000  horfe  and  7000  foot, 
and  the  Saxons  to  1 5,000  horfe  and  13  battalions  of  foot. 
The  battle  began  with  great  fury  ;  the  right  wing  of  the 
Swedes  was  almoft  oppreffed  by  numbers  before  the  left 
could  come  to  their  affiftance.  They  were  ten  times"  dri¬ 
ven  back,  and  as  often  returned  to  the  charge.  At  lad 
they  made  fuch  a  defperate  effort,  that  the  enemy  were 
entirely  broken  and  defeated.  Five  thoufand  were  killed 
on  the  fpot,  3000  wounded,  and  as  many  taken  prifoners, 
together  with  150  colours  and  ftandards,  and  feveral  pieces 
of  cannon. 

Thus  ended  the  campaign  of  1636,  in  a  manner  highly 
honourable  to  the  Swedes.  Some  fruitlefs  negotiations 
were  fet  on  foot  during  the  winter ;  but  thefe  coming  to 
nothing,  Bannier  quitted  Iris  winter-quarters  very  early  in 
the  feafon  ;  and  falling  upon  eight  regiments  of  Saxons  can¬ 
toned  at  Enlenburg,  purified  them  to  Torgau,  where  he 
obliged  them  to  furrender  at  diferetion.  Another  party  of 
Saxons  was  defeated  in  the  neighbourhood  of  Leipfic  ;  af¬ 
ter  which  he  propofed  in  veiling  that  city.  But  in  this  pro¬ 
ject  he  was  difappointed  by  the  Imperialifts  penetrating  into 
Thuringia.  He  then  called  in  all  his  detachments,  with  a 
view  to  prevent  them  from  crofting  a  river  named  Sala  ;  but 
in  this  alfo  he  was  difappointed.  However,  he  had  the 
good  fortune  to  defeat  2000  Imperialifts  near  Pegau,  and 
to  deftroy  feveral  detachments  that  attempted  to  obilrinft  his 
march.  Yet,  notwithstanding  all  thefe  iucceftes,  Bannier 
found  his  fituation  every  day  more  ftraitened,  from  the  con¬ 
tinual  increafe  of  the  enemy’s  forces  ;  which  obliged  him  at 
Lift  to  retreat  into  Pomerania,  out  of  which  he  foon  drove 
count  Gallas. 

I  lie  affairs  of  the  Swedes  were  now  once  more  reduced 
to  the  brink  of  ruin,  through  the  unguarded  conduct  of  ge¬ 
neral  Wrangel,  who  had  alfo  an  army  in  Pomerania.  Af¬ 
ter  Bannier  had  driven  count  Gallas  out  of  the  province  as 
above  mentioned,  Wrangel,  imagining  himfelf  perfe&ly  fe- 
enre,  cantoned  his  troops,  and  extended  his  quarters,  the  bet¬ 
ter  to  accommodate  his  army.  But  Gallas,  being  informed 
of  this  proceeding,  fuddenly  returned,  ravaged  all  Upper 
Pomerania,  and  reduced  the  towns  of  Ufedom,  Demmin, 
and  Woliin  ;  after  which,  leaving  garrifons  in  the  fortreffes, 
he  ret  unfled  to  his  winter- quarters  in  Saxony. 

I  his  unfortunate  campaign  counterbalanced  all  the  ad¬ 
vantages  of  the  former.  Wrangel  was  fo  ftruck  with  the 
fuddennefs  of  the  blow,  that  he  could  take  no  meafures  for 
oppofition.  Some  of  the  Swedifh  .allies  again  fell  off,  and 
took  up  arms  againft  them.  Iri  1638,  the  Swedifh  affairs 
again  began  to  revive  in  this  quarter,  through  the  excellent 
conduct  of  Bannier,  who  defeated  count  Gallas  with  the 
lofs  of  3000  men  killed  and  taken  prifoners.  Purfuing  his 
good  fortune,  he  fo  haraffed  the  count,  that  he  obliged  him 
m  great  hafte  to  repafs  the  Elbe,  and  take  fhelter  in  the  he¬ 
reditary  dominions  of  Auftria.  Great  as  Bannier’s  exploits 
iad  been,  however,  they  were  eclipfed  by  thofe  of  duke 
ernard.  That  general  had  fo  increafed  his  army  in  the 
roteitant  cantons  of  Switzerland,  an^l  in  Franche  Comte, 
that  he  found  himfelf  in  a  condition  to  a<ft  without  the  af- 
1  ance  of  the  Trench,  who  indeed  were  but  treacherous 
21  ies*  Advancing  to  the  Rhine,  he  feized  on  Seckingen 
and  Lafltibiirg,  and  laid  fiege  to  Rheinfield.  The  Imperial- 
^  in  c^njun&ion  with  the  troops  of  Bavaria,  advanced  to 
c  rc  Ie*  of  the  place.  An  engagement  enfued,  in  which 
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the  vi&ory  was  difputed  :  the.  enemy  threw  fuccours  into  Sweden.^ 
the  city,  and  the  duke  withdrew  his  army.  Within  a 
month  he  gave  them  battle  a  fecond  time ;  and  fo  complete¬ 
ly  defeated  them,  that  only  one  Imperial  officer  above  the 
rank  of  a  captain  efcaped  being  killed  or  taken  prifoner. 

Fie  then  renewed  the  liege  of  Rheinfield  ;  which  he  redu¬ 
ced,  as  well  as  feveral  other  important  places.  Advancing 
to  Brifac,  lie  blocked  it  up  with  a  defign  of  forcing  the  gar- 
rifon  to  furrender  by  famine.  General  Gotz,  with  1 2,000 
men,  attempted  to  throw  in  1000  waggons  of  provifions; 
but  he  was  defeated,  with  the  lofs  of  all  his  men  except 
2500.  Duke  Charles  of  Lorrain,  with  4000  men,  joined 
the  remains  of  Gotz’s  army,  in  order  to  relieve  the  town  ; 
but  being  furprifed  by  Bernard,  his  whole  army  was  cut  in 
pieces.  A  third  attempt  was  made  by  Gotz,  but  it  proved 
as  unluccefsful  as  the  former  ;  and  the  place  being  reduced 
to  great  ftraits,  was  obliged  to  capitulate. 

In  January  1639,  t^ie  tw0  victorious  generals  Bernard 
and  Bannier  prepared  to  attack  the  enemy  on  their  own 
ground.  Bannier  made  an  irruption  into  the  territories  of 
Anhalt  and  Halberftadt.  Leaving  his  infantry  behind,  he 
pulhed  on  with  his  cavalry,  and  furprifed  Salis,  grand-mafter  94 
of  the  Imperial  artillery.  After  a  bloody  conflict,  the  Bannier  de- 
Swedes  gained  a  complete  victory,  feven  regiments  of  the  ^eats  ^5 
enemy  being  cut  in  pieces.  Next  entering  Saxony,  he  de-fe^JJ  eL 
feated  four  regiments  of  the  enemy,  obliging  a  much  larger gagements. 
body  to  take  fhelter  under  the,  cannon  of  Drefden.  Hear¬ 
ing  that  the-  Saxons  were  encamped  near  Chemnitz,  where 
they  waited  to  be  joined  by  the  Imperialifts,  he  refolved  to 
attack  them  before  this  junCtion  could  be  effected.  The 
fame  good  fortune  ftill  attended  his  arms,  and  the  Saxons 
were  almoft  all  killed  or  taken.  Bannier  next  entering  into 
Bohemia,  laid  the  country  under  contribution  ;  after  which, 
returning  crofs  the  Elbe,  he  fell  on  general  Hofskirk,  who 
was  encamped  near  Brandciz  with  10  regiments  of  horfe 
and  feveral  battalions  of  foot.  Him  he  defeated  with  the 
lofs  of  2000  men.  The  remains  of  the  Imperial  forces  were 
purfued  to  the  walls  of  Prague,  and  the  generals  Hofskirk 
and  Montecuculi  were  taken  prifoners.  Yet,  notwithftand- 
ing  thefe  conftaut  fucceffes,  the  enemies  of  Bannier  multi¬ 
plied  daily.  He  had  expeCled  an  infurreClion  in  his  favour 
in  Silefia  or  Bohemia  ;  but  no  fuch  event  took  place.  The 
Proteftant  princes,  overawed  by  the  enemy,  did  not  fend 
him  the  neceffary  afilftance.  Undifmayed,  however,  by  dif¬ 
ficulties  or  danger,  Bannier  performed  wonders.  He  de¬ 
feated  a  body  of  Imperialifts  at  Glatz  ;  three  times  he  drove 
the  Saxons  from  their  camp  at  Firn  ;  and  yet  was  forced  to 
evacuate  the  place,  becaufe  he  could  not  fpare  a  garrifon. 

His  army  being  deftitute  of  the  means  of  recruiting,  was 
confiderably  dimiiiifhed  in  number  ;  yet  with  it  he  reduced 
a  number  of  towns,  and  obtained  a  variety  of  other  impor¬ 
tant  advantages,  when  on  a  fudden  all  his  hopes  were  blaft-  95 
ed  by  the  death  of  the  duke  of  Saxe-Weymar  ;  poifoned, Deatix 
as  was  fuppofed,  by  the  French,  who  were  defirous  of  get- 
ting  the  town  of  Brifac  into  their  hands,  from  which  the  Weymar, 
duke  prevented  them. 

The  difficulties  to  which  Bannier  was  now  reduced  pro-  , 
ved  extreme.  The  French  monarch  took  upon  him  to  dif- Treachery 
pole  of  the  army  and  conquefts  of  Bernard  as  he  thought  of  the 
proper.  Brifac,  and  other  places  of  importance,  he  kept  to^rench* 
himfelf;  after  getting  pofleffion  of  which,  the  French  en¬ 
deavoured,  as  much  as  pofiible,  to  ruin  the  army.  In  the 
mean  time,  the  Imperial  army  under  Piccolomini,  in  the  Ne¬ 
therlands,  was  prodigioufly  augmented  ;  and  the  archduke 
Leopold- William,  in  quality  of  generaliftimo,  was  aflembling 
his  whole  flrength  to  crufh  the  Swedes  at  once.  Bannier, 
however,  did  not  deipair.  George  duke  of  Lunenburg  ha¬ 
ving  conceived  fome  difguft  at  the  emperor,  Bannier  hoped 
E  c  2  to 
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Swedes,  to  gain  him  over :  he  therefore  approached  tte»iei  t 

country  ,  by  which  alfo  he  drew  towards  the  armuso^ey^ 

Imperial-  »'  alg  Heffe-  G*"  Konigfmark  routed  the  Imperial. 
ifl&  defeated 3000  Croats.  General  Kon  g 1  .  d  a  third  time 

by  Konifit  ifts  at  Gera  ;  a  fecond  time  at  Sthoten 
mark.  entirely  defeated  them  near  Leipfrc.  BaM1"  \J 
fmg  ol  the  allies  to  join  him  ;  arA  at  foft, 
joined  by  the  Weymar  army  under  the  dates  o- i, 
vifie  a”d  Gubrien,  a  body  of  Ruffians  led  by  geu  * 

todil  iri  ,£  ™P.  J  Lunenburgh  ^  J 

neral  Klitzme.  The  army  now  amounted  to  zt  battalio  s 
of  infantry  and  22,000  horfe  ;  fo  that  they  were  much  more 
than  airltch  for  their  enemies,  had  they  been  unde a  the 
foie  direction  of  Bannier.  But  unanimity  was ' ’ 
every  one  would  be  fupreme  in  the  command;,  and  Bannier, 
the  belt  general  of  them  all,  had  the  leaft  influence  In- 

ftead  of  tliofe  mafterly  and  dec.five  ftrokes  by  which  the 

Swedes  had  hitherto  dift.ngu.lhed  themfolves  he  armies 
continued  looking  atone  another,  each  fuffenng  t  e  r  go 
of  famine.  At  laft  Bannier,  retolving  to  expofe  Ins  troops 
no  longer,  fet  out  for  Thuringia,  through  Franconia,  to 
feize  an  advantageous  poll  on  the  Maine  ;  but  as  e  a  v 
ced  to  the  Sala,  he  found  the  Imperialifts  entrenched  on  the 
other  fide.  Finding  it  impofflble  to  force  a  paflage,  he  took 
the  road  through  Heffe,  where  his  troops  fuffered  great  y 
by  famine.  Here  he  propofed  to  fight  the  enemy  ;  but  the 
Landgrave  and  duke  of  Lunenburg  refufed  their  confent 
Upon  this  lie  threatened  to  leave  them  to  the  mercy  of  th 
confederates,  and  thus  obliged  them  to  be  fomewhat  more 
pliant.  None  of  thofe  brilliant  fucceffes,  however,  now  at¬ 
tended  the  operations  of  the  P  rot  el  tan  t  allies  :  the  cam¬ 
paigns  of  .6+0  and  1641  were  fpent  in  ufelefs  marches  and 
countermarches ;  ferving  only  to  bring  the  army  into  lie 
greateft  dangers,  from  which  they  were  as  conftantly  relie¬ 
ved  by  the  naive  and  intrepid  Bannier.  At  laft  this  brave 
oeneral,  worn  out  with  perpetual  fatigues,  died  of  a  fever  in 
the  year  1641,  leaving  the  Swedifh  army  in  a  work  iitua- 

tion  than  ever.  .  .  *  , 

The  Imperialifts  were  too  well  acquainted  with  the  abili- 

ties  of  Bannier,  not  to  take  advantage  of  the  opportunity 
A  Swedifh  offered  by  his  death.  A  Swedifh  detachment  was  cut  in 
detachment  p;eces  at  Quidlenberg.  The  Swediih  army,  aecuftorned 
rut  in  pie-  £n,  tQ  be  otTedient  to  Bannier,  became  mutinous,  and  1  ic- 
“  ‘  colomini  refolved  to  fall  upon  them  with  his  whole  force. 

But  the  four  generals,  Wrangel,  Konigfmark,  W  ittembetg, 
and  Pful,  having  convinced  the  foldiers  of  the  neceffity  ot 
defending  themfelves,  made  fuch  excellent  difpofttions,  that 
the  Imperialifts  durft  not  attack  them.  Piccolomim  then  de¬ 
tached  part  of  his  army  to  attack  the  Heffians  in  their  quar- 
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fuffered  as  much  by  their  fatiguing  march  as  if  they  had 
fought  a  bloody  battle.  Then  joining  general  Stalhsnch,  ^ 
who  had  been  driven  by  the  Imperialifts  out  of  Sildia,  heRei|i 
reduced  the  town  of  Great  Glogau,  with  a  number  of  other  veil 
important  places  ;  after  which  he  laid  frege  to  Schweidmu. 

The  duke  of  Saxe-Lawenburgh,  at  tlie  head  of  all  his  ca- 
valry,  endeavoured  to  throw  in  fuccours  ;  but  was  defeated 
with  the  lofs  of  3000  men.  He  liimfelf  was  taken  priionev, 
and  died  of  chagrin  a  few  days  after.  In  coulequence  of 
this  defeat  Sehweidnitz  furrendered  at  difcretion  ;  and  1  or. 
ftenfon  haviim  Tent  a  detachment  to  inveft  the  city  of  Neilfe, 
proceeded  with  the  reft  to  drive  the  enemy  entirely  out  of  , 
Silcfia.  This  he  effeffually  performed;  obliging  them  to  Driv! 
retire  over  barren  mountains,  almoft  famifhed  for  want  of  “M l 
provifions,  and  l.araffcd  by  his  light  troops  ;  fo  that  th,Sfu 
lately  formidable  army  was  almoft  entirely  mined.  With.^.,, 
his  viftorious  troops  the  Swedifh  general  then  poured  into  mu 
Moravia  ;  where,  in  five  days,  he  reduced  the  ft.org  town  of 
Olmutz  (which  not  long,  ago  fuftained  a  Cege  of  as  many 
weeks  by  die  late  king  of  Pruff.a).  L.tta  and  Newftadt 
fhared  the  fame  fate  ;  after  which,  the  Swedes,  returning 
fuddenly  to  Silelia,  made  themfelves  mafters  of  Oppelein  and 
Brie?,  and  laid  f.ege  to  Breflau.  Here  the  garrifon  made 
fuch  an  obftinate  defence,  that  the  Imperialifts  had  time  to 
affemble  under  the  conduct  of  the  archduke  Leopold,  and 
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their  relief.  As  Torftenfon  was  greatly 
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their  way,  and  defeated  them  with  the  lofs  of  2CCO  men. 
This  viaory*  however,  did  not  retrieve  the  Swediih  affairs. 
Diffenlions  and  mutiny  began  again  to  take  place  in  the  ar- 
r_mr_i  my  to  fuch  a  degree  as  threatened  its  diffolution.  In  1642 
Torftenfon  general  Toreuflon  was  lent  from  Sweden,  with  a  large  fuYn 
takes  the  0f  money  and  a  ftrong  reinforcement,  to  take  upon  him  the 
command  faprcnie  command.  This  general  was  inferior  in  abilities 
rL^Tto  none  of  his  predeccffors,  and  defigned  without  lofs  of 
“ 1  time  to  come  to  an  engagement ;  but  the  Weymar  army  fe- 
parating  from  him,  put  an  end  to  that  defign,  and  obliged 
him  toremain  for  a  confiderable  time  inadlivc.  He  was  al- 
fo  confined  to  liis  chamber  for  fonts  time  by  a  dangerous 
gout ;  and  thus  a  report  of  his  death  being  fpread,  the 
Imperialifts  were  encouraged  to  begin  a  long  march  through 
roads  fcarce  paffable,  in  hopes  of  furpnfing  the  Swedifh  ar¬ 
my  without  a  general.  Torftenfon  having  intelligence  of 
this,  feized  an  advantageous  poft,  which  could  not  be  for¬ 
ced  i  and  thus  obliged  the  enemy  to  retreat,,  after  having 
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in  number,  he  raffed  the  f.ege  ;  but  appeared  fo  formidable 
in  liis  retreat,  that  the  enemy  durft  neither  attack  him,  not 
attempt  to  prevent  his  encamping  in  a  very  advantageous  fv 
tuation.  The  Imperialifts  took  this  opportunity  of  laying 
fieee  to  Glogau  ;  but  after  having  loft  a  great  number  of 
men  they  were  forced  to  abandon  tlie  enterpnfe  on  the 
iunaion  of  Wrangel  with  Torftenfon  ;  by  which  means  the 
Swedes  were  once  more  in  a  condition  to  face  their  enemies 

in  the  field.  .  _  ,  , 

Torftenfon  now  projefted  an  irruption  into  Bohemia,  anti 
putting  his  army  into  winter  quarters  in  that  countiy  ,  ut 
in  this  he  was  prevented  by  the  vigilance  of  the  enemy  : 
however,  he  reduced  the  city  of  Zittau,  where,  for  the  hr  it  I 
time,  a  cartel  for  prifoners  was  ellabhfhed  ;  by  which  means 
the  Swedifh  army  was  tonfiderably  augmented.  I  hnsUil- 
appointedin  his  def.gns  on  Bohemia,  1  orftenfon  direded 
bis  courfe  to  Leipf.c,  which  he  intended  to  inveft.  I  he 
Imperial  generals  affembled  their  whole  force,  and  let  out 
to  lelieve  that  important  place.  The  two  armies  loon  carnet  I 
in  fight  of  each  other  ;  and  a  furious  cannonading  was  the  J  1 
prelude  to  a  ‘general  engagement.  A  Angle  bullet  had  al- 
moft  proved  fatal  to  the  Swedifh  caufe.  It  carried  avvay 
the  furniture  of  Torftenfon’s  horfe,  killed  the  count  la  a. 
tine’s  horfe,  pierced  general  Rabenau  through  the  body, 
took  off  the  head  of  a  celebrated  counfellor  named  Cratk, 
and  carried  away  the  leg  of  a  private  foldier.  i'he  Swedes, 
as  foon  as  the  armies  came  up,  behaved  with  their  wonted 
refolution,  and  after  an  obflmate  conflift  obtained  a  com- 
plcte  viaory  ;  5CC0  of  the  enemy  being  killed  on  the  fpot,  | 
3000  wounded,  and  as  many  taken  prifoners.  This  victory 
was  followed  by  the  immediate  furrender  of  Leiphc ;  and 
in  all  probability  the  Swedes  would  have  finally  triumphed 
over  all  their  enemies,  had  not  a  rupture  with  Denmark  ea- 
fried.  Torftenfon  and  Horn  behaved  with  their  ufual  valfr 
in  Holftein  and  Schonen,  while  general  konigfmark  diltm- 
guifhed  liimfelf  in  Germany  ;  but  the  rum  of  the  V\  eymar 
army,  which  was.  totally  defeated  with  the  lofs  0  _ on^  a 
its  number  at  Dettingen  by  the  Bavarians,  proved  a  dread¬ 
ful  blow,  from  which  the  Swedes  could  fcarce  recover  them¬ 
felves.  Indeed,  notwithftanding  the  valour  and  fuccels  et 
the  Swedes,  their  affairs  in  Germany  muft  have  gone 
wreck  in  the  campaigns  of  1643  and  1644.  not  t  ,' 
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utvler  Condd  and  Turenne  made  a  moil  powerful  with  necefTaries, 
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and  performed  fuch  exploits  as  immortalized  the 

names  of  thefe  two  generals. 

* lo? •  Jn  the  war  againft  Denmark  was  pulhed  with  luch 

v,Vour,  that  a  peace,  very  honourable  and  advantageous  for 
Pecsth  Sweden,  was  concluded  ;  and  thus  Torftenfon  was  again  at 
HruA  liberty  to  aft  againft  the  Imperialifts.  He  now  took  mea- 
fures  for  carrying  the  war  into  the  heart  of  the  Auftrian 
dominions.  Hatfield  afierafaled  a  confiderable  army  to  op- 
pofe  the  Swedes ;  and  the  emperor  came  in  perfon  to  Prague 
to  animate  his  troops.  The  two  armies  came  in  fight  at 
Jancowitz,  and  both  prepared  for  an  engagement.  Th£  va¬ 
lour  of  the  Swedes  once  more  prevailed;  and  they  totally 
defeated  their  enemies.  Four  tnoufand  of  the  Imperialifts 
Kz,  were  killed  on  the  fpot,  among  whom  were  general  Hatfield 
r  "  and  a  great  number  of  officers  ;  and  near  5000  were  taken 
prisoners.  No  great  advantages,  however,  were  derived 
from  this  viftory.  Some  towns  indeed  were  reduced  ;  but 
kft  Torftenfon  was  obliged  to  retire  into  Moravia, 
where  he  out  his  army  into  winter-quarters  5  and  in  the 
beginning  "of  the  year  1646  refigned  the  command  to 
Wrangel. 

The  new  general  conduced  the  Swedifh  affairs  with 
great  ability  and  fuccefs ;  till  at  laft  the  Imperialifts,  find¬ 
ing  themfelves  finally  unable  to  drive  the  Swedes  out  of 
Germany,  coneluded  a  peace  with  them  in  1648.  This 
Weft:' alia.  was  the  memorable  treaty  ofWeftphalia,  by  which  the  Ger¬ 
manic  conflitution  was  fettled  upon  its  ancient  principles, 
and  thofe  implacable  difputes  which  had  fo  long^  torn  the 
empire  were  ended  ;  the  duchies  of  Bremen  and  Verden,  all 
the  Upper  and  part  -of  Lower  Pomerania,  the  city  of  Wif- 
mar  and  the  ifle  of  Rugen,  were  affigned  to  Sweden,  and 
a  gratification  of  five  millions  of  crowns  was  given  to  the 
army. 

Sweden  now  enjoyed  fome  years  of  repofe.  Charles  Gu- 
ftavus,  count  Palatine,  having  gained  the  favour  of  Clirifti- 
na,  wa6  appointed  generaliffimo  of  the  forces,  and  heir-appa¬ 
rent  to  the  crown.  A  marriage  was  propofed  between 
them  ;  but  the  queen  would  never  liflen  to  this  or  any  other 
propofal  of  the  kind.  In  1 650,  the  ceremony  of  the  queen’s 
coronation  was  performed  ;  but  in  four  years  thereafter,  Hie 
refigned  the  crown  in  favour  of  Guftavus.  (See  the  article 
Christina). 

The  new  king  found  himfelf  involved  in  confiderable 
*  difficulties  on  his  acceflion  to  the  throne.  The  treafury 
^  was  quite  exhaufted ;  great  part' of  the  revenue  was  ap- 
pointed  for  tke  fupport  of  Chriftina’s  houfehold  ;  the  people 
were  oppreffed  with  taxes ;  and  the  nation  Having  been  dis¬ 
armed  for  feveral  years,  began  to  lofe  its  reputation  among 
foreigners.  To  remedy  tlieie  evils,  Charles  propofed  to  re- 
fume  all  the  crown  lands  which  had  been  alienated  by  grants 
to  favourites  during  the  late  reign  ;  to  repeal  a  duty  which 
had  been  laid  upon  fait ;  to  put  the  kingdom  in  a  pofture  of 
defence  ;  and  to  enter  upon  a  war  with  fome  neighbouring 
flate.  Under  a  pretence,  therefore,  that  Cafimir  king  of 
fj  ^  re-  pC)jan(j  bad  queftioned  his  title  to  the  throne,  he  began  to 
make  preparations  for  invading  that  kingdom.  Several  em¬ 
battles  were  fert  from  Poland  uvStockholm  ;  but  fome  point; 
of  ceremony  always  disappointed  them  of  an  audience  of  the 
king  ;  f0  that  they  were  obliged  to  return  without  their  er¬ 
rand.  As  foon  as  matters  were  in  readinefs,  General  Wit*- 
temberg  made  an  irruption  into  Poland  from  the  fide  of  Po¬ 
merania.  The  Poles  oppofed  him  with  an  army  of  15,000 
inen  *  but  inltead  of  lighting,  they  began  to  negotiate,  and 
in  a  inert  time  entirely  difperfed  themfelves.  Charles  him¬ 
felf  foon  followed  with  a  powerful  army,  and  purfued  his 
march  without  obftruftion,  all  the  cities  throwing  open  their 
gates  to  him  as  he  approached,  .and  offering  to  fupply  him 
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As  he  advanced  to  Cracow,  Caffimir  re-  Sweden*  ^ 
to  make  one  effort  to  fa ve  his  capital.  His  army 
amounted  only  to  10,000  men  ;  and  thefe  were  un fortunate- p0jer 
ly  fuch  as  had  never  Rood  fi*c.  Alter  a  feeble  reliftancc,defeateJp 
they  fled  with  precipitation,  having  loft  1000  men  killed -md  the 
and  taken  prifoners.  A  few  days  after  this  Charles  defeated 
the  Poles  a  fecond  time,  about  eight  leagues  from  Cracow ; 
upon  which  Cafimir  fled  with  his  family  to  Oppelen  in  Si- 
lefia.  The  capital  was  then  invefted  ;  and  though  defended 
with  the  utmoft  valour  by  Stephen  Czarneflu,  was  in  a  fhort 
time  obliged  to  capitulate.  Thus  in  lefs  than  three  months 
Charles  apparently  became  mafter  of  Poland  ;  but  it  foon  be¬ 
came  evident  that  the  Poles  had  no  intention  of  abandoning 
their  former  fovereign.  n 5 

In  1656  a  war  took  place  with  the  eleftor  of  Brandea- War  with 
burg.  While  Charles  was  employed  in  the  conqueft 
Poland,  that  prince  had  invaded  the  Royal  and  Ducal  Pruf-^ur^ 
fia,  and  reduced  the  moft  confiderable  towns  with  little 
oppofition.  The  king  of  Sweden  took  umbrage  at  his  pro- 
grefs  ;  and  having  marched  againft  him,  defeated  his  forces 
in  feveral  flight  encounters,  and  obliged  him  to  own  that  he 
was  a  vaffal  of  Sweden.  Thefe  rapid  conquefls  alarmed  all 
Europe  ;  and  the  different  powers  fought  for  means  of 
driving  the  Swedes  out  of  Poland,  which  they  had  fo  un-  Jl6 
expeftedly  and  unjuftly  feized.  The  Poles  were  no  foon er  The  Poles 
allured  that  they  fhould  be  afiifted,  than  they  everywhere  revolt, 
revolted  and  maffacred  the  Swedes.  Cafimir  returned  from 
Silefia  ;  and  thofe  very  troops  and  generals  who  had  before 
fubmitted  to  Charles  without  oppofition,  now  ranged  them- 
felves  under  the  banners  of  his  antagonift.  Charles  imme-  Charles  . 
diately  marched  from  Pruffia  to  chaftife  the  infolence  of  the.?ains  a  vic-- 
Pbles,  and  totally  defeated  a  body  of  12,000  men  under  the^cJutt^ 
command  of  Czarnefki.  This  did  not  hinder  all  the  Pules retjje<, 
incorporated  with  his  troops  to  defert ;  which  conftderably 
reduced  his  army ;  and  the  campaign  being  performed  ia 
the  depth  of  winter,  he  was  at  laft  obliged  to  retreat  to 
Pruffia.  In  his  march  he  was  haraffed  by  the  Poles  ;  and 
a  body  of  4000  Swedes  was  furprifed  and  defeated  by  them 
at  Warka.  This  lofs,  however,  was  foon  after  recompenfed 
by  a  complete  viftory  gained  by  Adolphus  the  king’s  bro¬ 
ther  and  General  Wrangel  over  Czarnefki,  In  the  mean 
time  the  king  was  taking  meafurcs  for  laying  flege  to 
Dantzic ;  but  was  prevented  by  the  Dutch,  who  threat¬ 
ened  to  oppofe  him,  unlefs  a  proper*  regard  was  paid  to  their  Il8 
intereft.  Charles  accordingly  granted  them  advantageous  Conclude? 
terms  ;  and  afterwards  gained  over  the  eleftor  of  BrauderM  treaty 
burg,  by  ceding  to  him  the  fovereignty  of  Pruffia, 
he  might  be  at  liberty  to  turn  his  whole  ftrength  againft  the  elc&or 
Poland.  of  Branded 

By  the  treaty  juft  concluded  with  the  eleftor,  the  latter  burg, 
was  to  affift  Charles  in  his  war  with  Poland  ;  but  the  elec¬ 
tor  had  fo  procraftinated  matters,  that  the  Poles,  having  ob¬ 
tained  affiftance  from  the  Tartars,  had  reduced  the  city  of 
Warfaw.  The  two  princes,  however,  now  marched  in  con¬ 
cert  ao-ainft  their  enemies,  who  were  encamped  in  a  ftrong 
fituation  in  the  neighbourhood  of  the  city^above-mentioned, 
their  camp  being  fronted  by  the  Vjftula.  The  Poles  were 
driven  from  their  entrenchments  with  prodigious  daughter,  IXp 
and  a  vaft  number  taken  prifoners.  The  Poles  and. Tartars  The  Poky 
then  laboured  to  break  the  alliance  ;  with  which  view 
entered  Ducal  Pruffia,  and  defeated  the  eleftoral  army,  great 

king  prince  Radzivil  and  other  perfons  of  diftinftion  F'i; flduguter* 
foners.  The  Swedes  foon  had  their  revenge.  .  General 
Steinbock  attacked  the  fame  Polifti  army  at  Pliilippowa, 
and  overthrew  it  with  fuch  daughter  as  obliged  the  Poles 
for  that  feafon  to  quit  the  field.  A  more  formidable  enemy- 
than  the  Poles  now  began  to  make  the:r  appearance.  The 
Ruffians  iuvaded  the  provinces  of  Ingcrmania,  and 

^  Livonia  *9  * 


S  W  E  [2 

Sweden.  Livonia  ;  while  the  eledlor  of  Brandenburg  began  to  waver 
i7o  *n  ^’1S  fldtIity*  To  prefervc  this  only  ally  at  fuch  a  critical 
The  Ruf-  juncture,  Charles  was  obliged  to  give  him  more  advantage¬ 
ous  invade ous  terms  than  thofe  already  mentioned  ;  v/hile  the  Ruffians 
the  Swethfh were  rcpulfcd  in  the  provinces  of  Caielia  and  Ingermania. 
dominions.  I}ut  jn  Havonia  they  had  better  fuccefs,  two  important  for- 
trelFes  falling  into  their  hands  ;  after  which  they  laid  fiege 
to  Riga.  For  feven  months  they  battered  the  walls  of  this 
city,  without  once  venturing  to  pafs  the  ditch  or  ftorm  the 
iai  practicable  breaches.  The  befieged,  under  the  command  of 
^a£nus  c*c  Gardie  and  Simon  Helmfield,  defended  them- 
Riga.e  °fe  ^elvcs  Wlt^  the  greatefl  intrepidity  ;  cutting  off  many  thou- 
fands  of  the  enemy  in  the  fallies  they  made.  At  lafl  they 
attacked  the  Ruffian  camp,  drove  them  out  of  it  with 
great  daughter,  and  obliged  them  to  raife  the  fiege  with 
precipitation.  t 

Charles,  notwithflanding  the  number  of  his  enemies,  was 
now  become  fo  formidable  by  the  valour  and  difeipline  of 
his  troops,  that  whole  armies  often  fled  on  the  very  news 
of  his  approach.  At  laft,  in  1657,  the  Poles,  finding  they 
could  not  refill  him  in  the  field,  contented  themfelves  with 
122  harafling  the  Swedes  on  their  march,  and  cutting  off  the 
Charles  en- foragers  and  convoys.  This  proved  much  more  deftruttive 
aUiance*  ^  t0  ^  ^wedes  t^ian  t^eir  former  method  ;  fo  that  Charles 
with  Ra-  was  °bbgcd  to  enter  into  an  alliance  with  Ragotfki  prince 
gotfld  of  Tranfylvania,  by  affigning  him  certain  provinces  in  his 
prince  of  neighbourhood,  in  order  to  furnifh  himfelt  with  irregular 
^ranfylva-  troops,  who  might  fight  the  Poles  in  their  own  way.  This, 
-however,  proved  of  no  real  advantage  ;  for  the  confederates, 
after  {'pending  a  whole  campaign  in  Lithuania,  were  obli¬ 
ged  to  return  without  accompl idling  more  than  the  reduc¬ 
tion  of  a  Angle  fortrefs  ;  upon  which  Charles  returned  with 
the  Swedifh  army  to  Pruflia. 

Leopold,  the  young  king  of  Hungary,  having  beheld  for 
a  long  time  the  Swedes  with  a  jealous  eye,  now  refolved  to 
declare  for  Poland.  The  more  effectually  to  curb  the  am¬ 
bition  of  the  Swedifh  monarch,  he  folicited  the  king  of 
Denmark  to  come  to  a  rupture  with  him.  This  was  in- 
ilantly  complied  with,,  and  the  Danes  invaded  Bremen, 
Charles  haliened  to  oppofe  this  new  enemy  ;  which  gave 
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stroyed  by  fuch  offence  to  Ragotfki,  that  he  negledled  to  take  the  pro- 
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per  meafures  for  his  own  defence  in  the  abfence  of  the 
Swedes,  and  fuffered  his  army  to  be  deflroyed  by  the  Poles 
and  Tartars.  At  the  fame  time  the  Turks  invaded  Tran¬ 
fylvania,  under  pretence  that  Ragotfki,  being  a  vaffal  of  the 
.Grand  Signior,  had  no  right  to  invade  Poland  without  his 
leave.  Ragotfki  oppofed  them  in  the  field ;  where  he  was 
defeated  and  killed,  leaving  Charles  deflitute  of  the  only  ally 
ihe  Turks.  on  whom  lie  could  have  depended. 

The  king,  however,  not  difmayed  by  this  misfortune, 
traverfed  Pomerania  and  the  duchy  of  Mecklenburg  ;  after 
which  he  fell  upon  Holflein,  while  general  Wrangel  with 
another  corps  entered  the  duchy  of  Bremen.  The  latter 
executed  his  meafures  with  the  utmofl  vigour  and  intrepidi¬ 
ty.  In  15  days  he  retook  all  the  towns  which  the  enemy 
had  reduced  ;  defeated  and  drove  the  Danilh  army  out  of 
the  country,  killing  3000  of  their  bell  foldiers.  In  Holflein 
the  king  reduced  feveral  fortreffes,  laid  Itzehoe  in  afhes,  de¬ 
feated  a  body  of  Danes,  and  laid  liege  to  Fredeiic-Udda, 
into  which  the  Danes  had  thrown  a  itrong  garrifon.  The 
conduCh  of  this  fiege  he  left  to  Wrangel,  he  himfelf  retiring 
to  Wifmar  in  order  to  obferve  the  fituation  of  affairs  in  Po¬ 
land  ;  but  no  fooner  was  he  gone  than  Wrangel  attacked 
the  place  with  fuch  fury,  that  he  became  mailer  of  it  in  two 
hours.  In  the  province  of  Halland  the  Swedes  were  de¬ 
feated  ;  but  the  enemy  derived  no  advantage  from  tlieii  vic¬ 
tory  :  at  fea  the  fleets  met,  and  maintained  a  hot  engage¬ 
ment  for  two  days,  without  any  confiderable  advantage  on 
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In  Poland  matters  went  on  much  worfe.  The  itve 
houfe  of  Auflria  had  now  declared  for  Cafitnir  ;  a  German 
army  entered  Poland,  and  reduced  Cracow,  though  not  {b V 
without  great  lofs  to  -themfelves.  Czarnefki  entered  Po-Oj$ 
merania,  where  he  butchered  the  unhappy  peafants  without 


mercy  ;  but  on  the  approach  of  Charles  he  fled  as  ufual, u 


having  gained  nothing  by  his  expedition  but  the  character 
of  a  cruel  barbarian. 

The  king  of  Sweden  was  now  furroundea  by  enemies. 
The  elector  of  Brandenburg  had  declared  againfi  him ;  and 
he  had  befidcs  to  engage  the  armies  of  Aultria,  Poland, 
Ruflia,  and  Denmark,  in  the  field.  In  this  dangerous  fitua-o£rl» 
tion  he  refolved  to  attack  Denmark,  in  fuch  a  manner  as  vp 
fhould  oblige  that  power  to  come  to  a  fpeedy  accommoda-  "p 
tion.  His  defigns  were  forwarded  by  a  very  early  frod^j 
which  enabled  him  to  tranfport  his  troops  without  the  ex¬ 
pence  and  trouble  of  Ihipping.  Having  paffed  over  on  the  ice 
to  the  ifland  of  Fuiien,  he  cut  in  pieces  a  body  of  4000 
Danifh  foldiers  and  500  peafants.  The  whole  ifland  was 
reduced  in  a  few  days  ;  after  which  he  paffed  to  Langland, 
then  to  Laaland,  after  that  to  Falflre,  and  laflly  to  Zealand. 
The  Danes  were  terrified  at  this  unexpedled  invafion,  and 
weie  giving  themfelves  up  to  defpair,  when  Charles  offered 
to  conclude  a  peace  upon  equitable  terms.  The  king  of 
Denmark  very  gladly  confented  ;  but  with  a  delign  to  re¬ 
new  the  war  as  foon  as  he  thought  it  could  be  done  with  jL 
fafety.  By  this  treaty,  called  the  treaty  of  RofchiU>  con- bee 
eluded  on  the  12th  of  March  1658,  the  provinces  of  Scho-c*ieL 
nen,  Halland,  and  Bleking,  Lyiler,  and  Huwen,  the  ifle 
of  BoVkholm,  the  bailliages  of  Balms  and  Drontheim  in 
Norway,  were  yielded  to  Sweden,  and  a  free  paffage  thro* 
the  Sound  was  granted  to  the  Swedifh  fhips. 

No  fooner  was  Charles  retired,  than  the  king  of  Den¬ 
mark  began  to  adl  againfi  him  in  an  underhand  maimer ;  on 
which,  refolving  to  anticipate  him  in  his  defigns,  he  appear-  j  ^ 
ed  unexpectedly  with  a  fleet  before  Copenhagen.  Had  heTiv 
given  the  affault  immediately,  before  the  inhabitants  hadri  r 
time  to  recover  from  their  furprife,  it  would  probably  havej*  f 
furrendered  at  once;  but,  by  landing  at  the  diflance  of  17 filed 
miles,  he  gave  them  time  to  prepare  for  their  defence  :  the 
fiege  proved  extremely  tedious,  and  at  lafl  the  place  was  re¬ 
lieved  J>y  a  Dutch  fleet.  On  this  Charles  converted  the 
iiege  into  a  blockade,  which  continued  till  the  end  of  the  war. 
Wrangel  reduced  the  flrong  fortrefs  of  Cronenburg  ;  and 
the  Swedifh  forces  were  fo  judicioufly  polled,  that  all  Den-  J31 
mark  was  in  a  manner  blocked  up  ;  when,  in  1660,  king^tn 
Charles  died  of  an  epidemical  fever  :  and  thus  an  end  was  ^  dc 
put,  for  that  time,  to  all  the  ambitious  defigns  of  Sweden. 

_  The  new  king  Charles  XL  was  a  minor  at  the  time  of(Jl< 
bis  father’s  death  ;  and  as  tjie  kingdom  was  involved  in  a 
dangerous  war  with  fo  many  enemies,  the  regency  determin¬ 
ed  to  conclude  a  peace,  if  it  could  be  obtained  on  reafonable 
terms.  A  treaty  was  accordingly  concluded  at  Oliva;  by Ti 
which  Cafimir  renounced  his  pretenfions  to  the  crown  of^1 
Poland,  and  that  republic  gave  up  all  pretenfions  to  Livonia. 
Bornholm  and  Drontheim  were  ceded  to  Denmark  ;  and  an 
equivalent  in  Schonen  remained  with*  Sweden.  During  the 
minority  of  the  king,  nothing  remarkable  occurs  In  the  hif- 
iory  of  Sweden. ^  In  1672  he  entered  into  alliance  with 
Louis  XIV.  which  two  years  alter  involved  him  in  a  war 
with  the  eledlor  of  Brandenburg.  At  fir  ft  the  Swedes  car-  ^ 
ried  all  before  them  ;  and  general  Wrangel  having  fallen b|  | 
fick,  they  continued  their  conqnefls  under  another  named 
JV1 1 riknfeldt ,  Almofl  all  the  towns  111  Brandenburg  were 
reduced,  when  the  eledlor  arrived  with  an  army  to  the  re¬ 
lief  of  his  diflreffed  fubjedls.  He  retook  feveral  towns,  de-Tj 
feated  Mardenfeldt  in  a  general  engagement,  and  foon  after  ^ 
forced  them  to  abandon  all  their  conquefts.  In  conjun&io.njp 
1  with 
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!«n.  v/ith  the  Danes,  he  then  invaded  the  Swedifh  dominions : 
— ;many  places  of  importance  were  reduced;  and,  in  1676, 
Sweden  received  a  molt  deftrudlive  blow  by  the  defeat  of 
her  fleet  in  an  engagement  with  the  combined  fleets  of  Den- 
nia&  and  Holland.  Soon  after  this  the  king  took  the  go¬ 
vernment  into  his  own  hands,  and  in  fome  degree  reftored 
the  fortune  of  Sweden  ;  but  though  matters  went  on  in  a 
mote  profperous  way  where  the  king  commanded  in  perfon, 
the  fame  lodes  and  difgrace  attended  the  Swedifh  arras  in 
every  other  quarter.  In  Pomerania,  count  Konigfmark  loft 
every  place  of  importance  excepting  Stralfund,  Stetin,  and 
Gripfvvakl.  In  1678,  the  Swedifh  fleet  was  defeated  in 
cry-  two  engagements.  At  Landfcroon  a  mod  obftinate  battle 
?°  was  fought  from  ten  in  the  morning  till  fix  at  night ;  when 
,k'  both  parties  were  obliged,  by  their  fatigue,  to  retire  to  their 
respective  camps.  At  Oldeval  in  Norway,  the  Swedes  were 
defeated  ;  and  the  Danes  laid  defolate  the  iflands  of  Oeland, 
Smaalan !,  Unno,  and  Kuno  ;  while  the  electoral  troops 
and  Imperialifts  reduced  count  Konigfmark  to  the  utmoft 
diftrefs  in  the  neighbourhood  of  Stralfund. 

In  this  deplorable  fituation  of  affairs  count  Konigfmark 
found  an  opportunity  of  attacking  his  enemies  to  fuch  ad¬ 
vantage,  that  he  obtained  a  complete  vi&ory  ;  after  which 
he  ravaged  the  duchy  of  Mecklenburg.  Yet  notwithftand- 
ing  this  fucctfs,  he  could  not  prevent  the  elector  from  re¬ 
ducing  Stralfund  ;  after  which  he  was  obliged  to  evacuate 
Pomerania  ;  and,  to  complete  his  diftrefs,  the  fleet  which 
tranfported  the  Swedifh  army  from  Pomerania  was  wrecked 
on  the  coafl  of  Bornholm  ;  by  which  accident  2000  perfons 
were  drowned,  and  the  remainder  plundered  and  taken  pri- 
f oners  by  the  Danes,  though  they  had  been  furnifhed  with 
paffports  from  king  Frederic.  ' 

In  this  unprofperous  fituation  of  affairs  a  peace  was  con¬ 
cluded  at  St  Germain’s  between  Fiance  and  her  enemies, 
by  which  the  Swedes  and  Danes  were  left  to  decide  their 
quarrel  by  themfelves.  Denmark  was  by  no  means  a  match 
for  Sweden,  even  in  the  diftreffed  fituation  to  which  fhe  was 
on*  redueed  :  for  which  reafon  a  treaty  was  inftantly  concluded, 
on  terms  much  more  favourable  to  Sweden  than  could  have 
been  expected  ;  and  the  peace  was  confirmed  by  a  marriage 
between  Charles  and  Ulrica  Eleonora,  daughter  to  the  king 
of  Denmaik.  From  this  time  the  Swedifh  monarch  applied 
liimfelf  to  the  reformation  of  the  ftate  ;  and  by  artfully  ma¬ 
naging  the  diiputes  between  the  nobility  and  peafants,  he 
obtained  a  decree  of  the  ftates  empowering  him  to  alter  the 
he-  confiitution  as  he  pleafed.  Being  thus  invefted  with  abfo- 
k"  lute  power,  he  proceeded  to  take  fome  very  extraordinary 
meafures.  In  1685  it  was  projected  to  liquidate  the  public 
debts  by  railing  the  nominal  value  of  money,  without  adding 
any  thing  to  its  intrinfic  value.  This  was  put  in  execution 
the  following  year,  by  which  the  creditors  of  the  govern¬ 
ment  loft  upwards  of  nine  millions  of  crowns.  This,  with 
fome  other  arbitrary  fteps  taken  about  the  fame  time,  dif- 
gufled  all  the  nobility,  merchants,  and  crown-creditors.  In 
Livonia  they  were  highly  relented  ;  and  rcmonltrances  were 
repeatedly  fent  by  the  hands  of  deputies,  who  had  orders  to 
infill  upon  their  privileges  confirmed  by  many  aCls  of  the 
I  king’s  predeceffors.  The  deputies  could  obtain  nothing, 
fo  that  the  diet  was  affembled.  On  their  report  the  body 
of  nobility  retolved  to  draw  up  a  ftronger  remonftrance  than 
any  of  the  former,  to  be  presented  to  the  king  by  captain 
J  one  t^e  deputies,  who  had  already  dijlinguifhed 

:  Limfclf  by  his  boldnefs  and  attachment  to  liberty.  His 
1  public  fpirit,  however,  produced  no  other  effedl  than  to  pro¬ 
cure  his  own  definition.  An  accufation  was  drawn  up 
agamft  all  the  remonftrants,  but  efpecially  Patkul.  He  was 
icmenced  to  lofe  his  right  hand,  then  to  be  deprived  of  his 
honours,  and  eilates ;  to  have  the  latter  confifcated  to 
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the  crown,  and  his  papers  burnt  by  the  hands  of  the  com¬ 
mon  executioner.  The  accufation  was  declared  unjuft  by 
the  univerfity  at  Leiplic  :  but  notwithstanding  this,  Patkul 
was  obliged  to  fly  his  country,  to  avoid  the  execution  of  his 
rigorous  fentenee  ;  which,  however,  fell  upon  him  with  re¬ 
doubled  fury  in  the  fubfequent  reign,  of  which  an  account 
is  given  under  the  article  Patkul. 

On  the  15th  of  April  1697,  died  Charles  XI.  leaving  Charles  XL 
his  crown  to  his  fon,  the  celebrated  Charles  XII.  at  that 
time  a  minor.  On  his  acceffion  he  found  himfelf  under  theby  foJJ 
tuition  of  his  grandmother  Eleonora,  who  had  governed  the  Charles 
kingdom  during  the  minority  of  the  late  king.  Though  X 1 1. 
Charles  was  at  that  time  only  15  years'  of  age,  he  inftantly  ^*4^^ 
fhowed  a  defire  of  taking  the  government  into  his  ownthe  gQVern«. 
hands.  His  counfellors,  count  Piper  and  Axel  Sparre,  fig-ment  into 
nified  his  defir  e  to  the  queen-regent.  They  were  by  her  his  own 
referred  to  the  ftates;  and  there  all  were  unanimous: 
that  the  queen,  finding  that  oppofition  would  be  vain,  re-^  agc 
figned  her  power  with  a  good  grace  ;  and  Charles  was  in¬ 
vefted  with  abfolute  authority  in  three  days  after  he  had  143 
expreffed  his  defire  of  reigning  alone.  He  was  fcarce  feat- A  powerful 
ed  on  the  throne  when  a  powerful  combination  was  form-£.(^^fl{| 
ed  again  ft  him.  King  Auguflus  of  Poland  formed  defigns  againflhinv 
on  Livonia  ;  the  king  of  Denmark  revived  the  diiputes  he 
had  with  the  duke  of  Holftein,  as  a  prelude  to  a  war  with 
Sweden  ;  and  Peter  the  Great  of  Mufcovy  began  to  form 
>  defigns  upon  Ingria,  formerly  a  province  of  Ruffia.  In 
1699  the  king  of  Denmark  marched  an  army  into  Holftein. 

Charles  fent  a  confiderable  body  of  troops  to  the  duke’s  r44 
affiftance ;  but  before  their  arrival  the  Danes  had  ravaged  Holftein  ra* 
the  country,  taken  the  caflle  of  Gottorp,  and  laid  clofe  fiege 
to  Tonningen.  Here  the  king  of  Denmark  commanded  in 
perfon  ;  and  was  affifted  by  the  troops  of  Saxony,  Bran¬ 
denburg,  Wolfenbuttle,  .  and  Heffe-Caffel.  England  and 
Holland,  as  guarantees  of  the  laft  tieaty  with  Denmark,  iu 
concert  with  Sweden,  joined  Charles  againft  this  confedera¬ 
cy,  and  fent  fleets  to  the  Baltic.  They  propofed  a  termi¬ 
nation  of  the  war  upon  equitable  terms ;  but  thefe  were 
haughtily  refufed  by  the  Danifh  monarch,  who  deipifed  the 
youth  and  inexperience  of  Charles,  and  relied  too  much  up^ 
on  the  alliance  he  had  formed  with  Saxony,  Brandenburg,. 

Poland,  and  Ruffia.  The  town  of  Tonningen,  however,  They  anr 
refilled  all  his  efforts  ;  and  when  he  ordered  the  place  to  be-IJJI,u^efi  at 
flormed,  he  had  the  mortification  to  fee  his  troops  driven  onmDS®a»' 
headlong  from  the  walls  by  a  handful  of  Swedes  under  ge- 
neral  Bannier.  145 

In  the  year  1700,  Charles,  having  entrufted  the  affairs -Charles  fct3 
of  the  nation  with  a  council  chofen  out  of  the  fenate,  fet 
on  the  8th  May  from  his  capital,  to  which  he  never  after- T 
wards  returned.  He.  embarked  at  Carlfcroon,  and  defeat- the  fleet  or 
ed  the  fleet  of  the  allies.  Having  made  a  defeent  on  the. the  allies, 
iltand  of  Zealand,  he  defeated  a  body  of  cavalry  that  oppofed 
his  march,  and  then  proceeded  to  inveft  Copenhagen  by  lea 
midland.  The  king  of  Denmark  then  faw  the  necefiity- 
there  was  either  of  having  his  capital  deftroyed.  or  or  doing  147 
juflice  to  the  duke  of  Holftein.  He  chofe  the  latter;  and^khges  th*: 
a  treaty  was  concluded  in  eleven  days,  upon  much  the  fame to 
terms  as  formerly.  Charles,  being  thus  at  liberty  to  turn  pence* 
his  arms  againft  the  other  princes  who  had  confpired  his  de¬ 
flation,  refolved  to  lead  his  army  againft  Auguftus  king 
of  Poland  ;  but  on  his  way  he  received  intelligence  that 
the.  czar  of  Mufcovy  had  laid  fiege  to  Narva  with  100,000  I4g 
men.  On  this  he  immediately  embarked  at  Carlfcroon, Marches  al¬ 
though  it  was  then  the  depth  of  winter,  and  the  Baltic- fcarce.-1-' a:n*ft  th® 
navigable  ;  and  foon  landed  at  Pernaw  in  Livonia  with  partRt‘^iallbV' 
of  his  forces,  the  reft  being  ordered  to  Rtval.  His  army 
did  not  exceed  20,000  men  ;  but  they  were  the  beft,  fiddlers 
in  Europe,  while  the  Ruffians  were  only  an  undifciplinecL 

multitude! 
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multitude,  The  czar,  however,  had  thrown  every  poffible 
obftriidlion  in  the  way  of  his  antagonift.  Thirty  thoufand 
men  were  polled  in  a  defile  on  the  road,  to  oppofe  his  paf- 
fage  ;  and  this  corps  was  fuftainei  by  a  body  of  20,000 
others,  polled  fome  leagues  nearer  Narva.  The  czar  him¬ 
felf  had  fet  out  to  haften  the  march  of  a  reinforcement  of 
40,000  men,  with  whom  he  intended  to  attack  the  Swedes 
149  *n  Aank  and  rear.  But  the  celerity  and  valour  of  the 
Defeats  two  Swedes  baffled  every  endeavour.  With  4000  foot  and  an 
Ku Ilian  ar-  equal  number  of  horfc  the  king  fet  out,  leaving  the  reft  of 
anacks *t*he  arm^  to  f°^ow  him  at  their  leifure.  With  thefe  he  at- 
Czar’a  *  tacked  and  defeated  the  Ruffian  armies  one  after  another, 
camp.  puftiing  his  way  to  the  czar’s  camp,  which  he  gave  imme¬ 
diate  orders  for  attacking.  This  camp  was  fortified  by 
lines  of  circumvallation  and  contravallation,  by  redoubts,  by 
150  pieces  of  brafs  cannon  placed  in  front ;  and  was  defend¬ 
ed  by  an  army  of  80,000  men  :  yet  fo  violent  was  the  at¬ 
tack  of  the  Swedes,  that  in  three  hours  the  entrenchments 
were  carried  ;  the  king  with  4000  men  that  compofed  the 
wing  lie  commanded  in  perfon,  purfued  a  flying  army  of 
of  ? 0,000  to  the  river  Narva.  The  bridge  broke  down  by 
the  weight  of  the  fugitives,  and  the  river  was  inftantly  co¬ 
vered  with  their  bodies.  Great  numbers  returned  in  defpair 
to  their  camp,  where  they  defended  themfelves  for  a  while  ; 

T50  but  at  laft  the  generals  Gallowin  and  Frederowitz,  who 
The  camp  commanded  them,  furrendered.'  Thirty  thoufand  were  kil- 
nC*  ^  *ntrenchmcnts  and  in  the  purfuit,  or  drowned  in 

defeatedianSth.e  r*ver  >  20>c°°  furrendered  at  diferetiou,  and  were  dif- 
wiih  great  miffed  unarmed  ;  while  the  reft  were  totally  difperfed.  An 
daughter,  hundred  and  fifty  pieces  of  fine  cannon,  28  mortars,  15 1 
pair  of  colours,  20  ftandards,  and  all  the  baggage  of  the 
enemy,  were  taken.  Among  the  prifoners  were  the  duke 
de  Croy,  the  prince  of  Georgia,  and  feven  other  generals. 
Charles  behaved  with  the  greateft  generofity  to  the  conquer¬ 
ed.  Being  informed  that  the  tradefmen  of  Narva  had  re- 
fufed  credit  to  the  officers  whom  he  detained  prifoners,  he 
fent  1000  ducats  to  the  duke  of  Croy,  and  to  every  other 
officer  a  proportionable  fum. 

Peter  was  advancing  with  40,000  men  to  furround  the 
Swedes,  when  he  received  intelligence  of  the  dreadful  defeat 
at  Narva.  He  was  greatly  chagrined  ;  but,  comforting  him- 
felf  with  the  hopes  that  the  Swedes  would  in  time  teach  the 
Ruffians  to  beat  them,  he  returned  to  his  own  dominions, 
where  he  applied  himfelf  with  the  utmoft  diligence  to  the 
raffing  of  another  army.  He  evacuated  all  the  provinces 
which  he  had  invaded,  and  for  a  time  abandoned  all  his  great 
projefts,  thus  leaving  Charles  at  liberty  to  profecute  the  war 
againft  Poland. 

As  Auguftus  had  expedled  an  attack,  he  endeavoured  to 
draw  the  czar  into  aclofer  alliance  with  him.  The  two  mo- 
narchs  had  an  interview  at  Birfen,  where  it  was  agreed  that 
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be  paid  by  Mufcovy  ;  that  the  czar  fhould  fend  an  equal 
number  of  his  troops  to  be  trained  up  to  the  art  of  war  in 
■Poland  ;  and  that  he  fhould  pay  the  king  three  millions  of 
rix-dollars  in  the  fpace  of  two  years.  Of  this  treaty  Charles 
had  notice,  and  by  ffieans  of  his  minifter  count  Piper  entire¬ 
ly  frnftrated  the  fcheme. 

In  1701,  as  early  as  the  feafon  permitted,  Charles,  ha¬ 
ving  received  a  reinforcement  from  Sweden,  took  the  field, 
and  appeared  fuddenly  on  the  banks  of  the  Dana,  along 
which  the  Saxon  army  was  polled  to  receive  him.  The  king 
of  Poland  at  that  time  being  lick,  the  army  was  commanded 
by  Ferdinand  duke  of  Courland,  marifchal  Stenau,  and  ge¬ 
neral  Paykel,  all  officers  of  valour  and  experience.  They 
had  fortified  certain  iflands  in  the  mouth  of  the  river,  and 
taken  every  ^  ther  precaution  againft  an  attack  ;  the  fol¬ 
diers  were  hardy,  well  difeiplined,  and  nearly  equal  to  the 
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Swedes  ip  number  ;  yet  Charles  having  piffled  the  river  in 
boats  with  high  fides,  to  fereen  the  men  from  the  fire  of  the1 
enemy,  attacked  them  with  fuch  fury,  that  they  were  en¬ 
tirely  defeated,  with  the  lofs  of  2  £ 00  killed  on  the  fpot 
and  1500  taken  prifoners.  All  the  Saxon  baggage,  ?6; 
pieces  of  cannon,  five  pair  of  colours,  and  fix  flaiidaida,  fell 
into  the  hands  of  the  Swedes. 

This  vi&ory  was  followed  by  the  furrender  of  all  the 
towns  and  fortreffes  in  the  duchy  of  Courland.  The  kin  / 
then  palled  into  Lithuania,  where  every  town  opened  its 
gates  to  him.  At  Birfen,  an  army  of  20,000  Ruffians  re¬ 
tired  with  the  utmoft  precipitation  on  the  news  of  his  ap¬ 
proach.  Here  Charles,  perceiving  that  the  kingdom  of  Po-, 
land  was  gteatly  difaffe&ed  to  Auguftus,  began  to  project: 
the  fcheme  of  dethroning  him  by  means  of  his  own  fubjeds.5 
This  fcheme  he  executed  with  more  policy  than  he  ever^u 
fhowed  on  any  other  occafion.  The  manner  of  putting  it  in 
execution  waa  concerted  between  Radziewifchi,  cardinalpri- 
rr.ate  of  Poland,  and  count  Piper.  Intrigues  and  cabals 
were  held  at  the  houfe  of  the  treacherous  ecclefiaftic,  while 
he  was  publifhing  circular  letters  to  keep  the  people  in  their 
duty  to  the  king.  The  diet  being  filled  with  Swedilh  par. 
tifans,  became  tumultuous,  and  broke  up  in  confufion.  The 
affairs  of  the  kingdom  then  fell  into  the  hands  of  the  fenate  £  P 
but  here  the  Swedilh  party  was  as  llrong  as  in  the  diet.  It 
was  agreed  that  they  fhould  fend  an  embaffy  to  Charles 
that  the  pofpolite  fhould  mount,  and  be  ready  againft  all 
events ;  but  the  chief  regulations  refpeded  the  king’s  am 
thority,  which  it  was  determined  at  any  rate  to  retrench. 
Auguftns,  refolving  rather  to  receive  laws  from  the  vido 
nous  Charles  than  from  his  own  fubjeds,  fent  an  embaffy  td 
him,  committing  the  management  of  the  whole  to  the  conn-, 
tefs  of  Konigfmark,  a  native  of  Sweden,  and  a  lady  famous’ 
for  her  wit  and  beauty.  But  the  king  refufed  to  fee  her; 
on  which  flic  returned,  cha  mined  and  difappointed,  to  War- 
faw.  The  ambaffadors  of  the  fenate  inflantly  obtained  an 
audience ;  and  were  affured  by  Charles,  that  he  took  arms 
againft  the  Saxons  in  defence  of  the  liberties  of  the  Poles, 
whom  he  fhould  always  regard  as  his  bell  friends.  Confe¬ 
rences  were  appointed  to  be  held  at  Kinfchin  ;  but  Charles 
foon  after  altered  his  mind,  and  told  the  ambaffadors  he 
would  hold  them  at  Warfaw. 


Auguftus,  in  the  mean  time,  finding  his  fcheme  of  peace!  ak 


fruftrated,  had  rccourfc  to  the  fenate  ;  bat  met  with  fuch  a 


rough  anfwer  from  them,  that  he  determined  once  more  to 
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apply  to  Charles.  To  him  there  fore  he  fent  his  chamber- 
lain  ;  but  a  paffport  being  forgot,  the  ambaffador  was  ar- 
refled.  Charles  continued  his  march  to  Warfaw,  which  fur- 
rendered  on  the  firft  fummons  ;  but  the  citadel  held  out  fort*, 
fome  days.  Auguftus,  finding  at  laft  that  no  dependence 
was  to  be  had  on  the  Poles,  determined  to  truft  his  fortune 
wholly  to  the  Sax'on  army  and  the  nobility  of  the  palatinate 
of  Cracow,  who  offered  to  fupport  him  to  the  utmoft  of 
their  power.  The  Saxon  army  was  now  advanced  to  the 
frontiers,  and  Au  ;uftus  immediately  put  himfelf  at  the  head 
of  it.  Being  joined  by  the  mobility  of  Cracow,  lie  found 
his  farces  to  amount  to  30,000  men,  all  brave  and  well- 
difciplined.  With  thefe  he  marched  in  qtieft  of  his  enemy; 
who  did  not  decline  the  combat,  though  he  had  with  him 
only  12,000  men  Though  the  Saxons  were  llrongly  pofl-!ne 


ed,  having  their  front  covered  by  a  morals,  befides  being 
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fortified  with  pallifadoes  and  chevaux  de  frife,  they  were  at¬ 
tacked, with  irrefiftible  impetuofity,  and  entirely  defeated, 
with  the  lofs  of  4000  killed,  2000  made  prifoners,  and  all 
their  baggage  and  cannon.  This  victory  was  followed  hylic 
the  lofs  of  Cracow  :  after  which  Charles  fet  out  in  purfuit  of p 
the  flying  army,  with  a  defign  of  preventing  them  from  re- 
affembling  ;  but  his  horle  fallffijj  under  him,  he  had  the  mif- 

fortune 
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Sryfrn.  fortune  to  break  his  thigh,  by  which  he  was  confined  fix 
weeks ;  and  thus  Auguflus  obtained  fome  refpite.  The 
interval  he  made  the  belt  ufe  of.  Having  convoked  a  diet 
firft  at  Marienburg,  and  then  at  Lublin,  from  them  he  ob¬ 
tained  the  following  resolutions  ;  that  an  army  of  50,000 
men  fhould  be  raifed  by  the  republic  for  the  Service  of  the 
prince ;  that  fix  weeks  fhould  be  allowed  the  Swedes  to  de¬ 
termine  whether  they  were  for  war  or  peace  ;  and  that  the 
fame  time  fhould  be  granted  to  the  turbulent  and  difeon- 
tented  nobles  of  Poland  to  make  their  conceffions.  To 
counteract  the  effects  of  thefe  refolutions,  Charles  affembled 
another  diet  at  Warfaw  ;  and  while  the  two  aflemblies  dif- 
xh  puted  concerning  their  rights  and  privileges,  lie  recovered  of 
.5 of  his  wound,  received  a  Prong  reinforcement  from  Pomerania, 
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and  utterly  defeated  and  difperfed  the  remains  of  the  Saxon 
army. 

The  ill  fortune  of  Auguflus  continued  fliil  to  perfecute 
him.  In  1704  he  was  formally  depofed  by  the  diet ,  and 
the  crown  conferred  by  Charles  on  Staniflaus  Lecfinlky  pa¬ 
latine  of  Pofnania.  Auguflus,  however,  did  not  yet  tamely 
give  up  his  kingdom.  His  adherents  daily  fkirmiflied  with 
iilSv  if-  the  Swedes;  and  Auguflus  himfelf,  being  reinforced  by  ocoo 
^.‘nKcl  llufhans,  retook  Warfaw,  and  w  as  very  near  furprifing  the 
new  king,  who  lived  in  perfect  feeurity  in  the  city  while 
Charles  fought  in  his  canfe.  Count  Horn,  with  1  900 
](j 4  Swedes,  vigoroufiy  defended  the  citadel ;  but  at  lafl,  find- 

IVf.wrc-ing  it  no  longer  tenable,  he  was  obliged  to  furrender  at  dif- 
b  cretion.  The  reduction  of  Warfaw  was  among  the  laft  ad- 
vantages  gained  by  Auguflus  in  the  courfe  of  this  war.  His 
»  troops  were  now  compofed  of  Saxon  recruits  and  undiici- 
plined  Poles,  who  had  no  attachment  to  his  perfon,  and  were 
ready  on  ail  occalions  to  forfake  him.  Charles  and  Stanif¬ 
laus  advanced  with  the  victorious  army;  the  Saxons  fled  be- 
fore  them,  and  the  towns  for  feveral  miles  round  fent  their 
fubrniffions.  The  Poles  and  Saxons  were  under  the  com¬ 
mand  of  Schullemberg,  a  mop  fagacious  and  experienced 
ft-citra;  general,  who  ufed  every  expedient  to  cheek  the  progrefs  of 
:!,J  -n'*  the  Swedes,  by  feizing  on  the  advantageous  polls,  facrificing 
r  Imali  parties  to  the  fafety  of  the  w  hole,  and  to  miflead  the 
enemy,  & c.  However,  with  all  his  condud  and  caution, 
he  found  himfelf  outwitted,  and  Charles  in  the  neighbour¬ 
hood  of  his  camp  ready  to  fall  upon  him,  while  he  thought 
him  at  50  leagues  diflanee.  The  Swedifh  monarch  attack¬ 
ed  him  with  a  fuperior  army,  but  entirely  compofed  of 
horfe.  Schullemberg  had  polled  his  men  in  fuch  a  manner 
as  rendered  it  impoffible  to  furround  them.  His  firil  rank 
Icing  armed  with  pikes  and  fufees,  prefented  a  kind  of  ram¬ 
part  of  bayonets  ;  the  l’econd  line  flooping  over  the  firil 
who  kneeled,  fired  over  their  heads,  while  the  third  rank, 
who  itood  upon  their  feet,  kept  up  an  inceflant  fire,  by 
which  the  Swedifh  horfe  were  exceedingly  galled  and  put 
in  diforder.  Charles  loll  the  oppoitunity  of  cutting  off  the 
whole  Saxon  army,  by  omitting  to  order  his  men  to  dif- 
niount.  This  was  almolt  the  firil  time  that  infantry  had 
g,  been  regularly  oppokd  to  cavalry,  and  the  fuperiority  of 
*  foe  re.  the  former  was  evident.  After  the  engagement  had  conti- 
Jt-  nurd  about  three  hours,  the  taxons  retreated  in  good  or¬ 
der  ;  which  no  enemy  had  ever  done  before  in  any  engage¬ 
ment  with  Cliailes.  The  Swedes  purfued  their  enemies  to¬ 
wards  the  Oder,  and  forced  them  to  retreat  through  thick 
woods,  almoll  impervious  even  to  infantry.  The  Swedifh 
horfe,  however,  pufhed  their  way,  and  at  lallinclofed  Schul- 
tmjerg  between  a  wood  and  the  river,  where  Charles  had 
uuljbt  of  obliging  him  to  lurrender  at  diferetion,  or  die 
vvoid  in-hand,  ae  having  neither  boats  nor  bridges;  but  the 
geni’ s  of  Schullemberg  fupplied  every  dtfedl.  In  the  night 
c  ordered  planks  and  floats  of  trees  to  be  faflened  together; 
Upon  which  he  carried  over  his  troops,  while  the  Swedes 
' °i.  XVIII.  Paul. 
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were  employed  in  did  edging  300  men,  which'  he  had  .placed  Swede1', 
in  a  wind  mill,  for  the  purpofe  of  defending  his  hank  and 
keeping  the  enemy  in  play.  Charles  fpoke  of  this  retreat 
with  admiration,  and  faid  he  had  been  conquered  by  Schul¬ 
lemberg. 

No  material  advantage,  however,  refiilted  from  this  to  Vugu  ms 
Auguflus;  who  was  againobliged  to  leave  Poland,  and  for-ltave*  No¬ 
tify  the  capital  of  his  hereditary  dominions,  which  he  ex-*aiJ<*‘ 
pedted  every  moment  to  fee  invefled.  .  In  the  mean  time, 
however,  the  Ruffians  having  recovered  their  fpirits,  fell  ^ 
upon  the  Swedes  in  Livonia  with  theutmofl  fury.  Narva,  Th-  Ruf- 
Dorpt,  and  feveral  other  towns,  were  taken,  and  the  inha- Gan*  cake, 
bitants  and,  garrifons  treated  with  great  barbarity.  Soon^v?ra1. 
after,  an  army  of  100,000  Ruffians  entered  Poland.  Sixty 
thoufnnd  CofTacks  under  Mazeppa  entered  the  country  at  and  invade 
the  fame  time,  and  ravaged  every  thing  with  the  fury  of  doiand. 
barbarians.  Schullemberg,  too,  perhaps  more  formidable 
than  either,  advanced  with  14,000  Saxons  and  7000  Ruf¬ 
fians,  difeiplined  in  Germany,  and  reputed  excellent  foldiers. 

Could  numbers  have  determined  the  event  of  war,  the  Swedes 
mult  certainly  have  been  at  this  time  overpowered.  Inflead 
of  this,  however,  Charles  feemed  to  triumph  over  his  ene¬ 
mies  with  more  eafe  the  more  numerous  they  were.  The 
Ruffians  were  defeated  fo  fafl,  that  they  were  all  difperfed 
before  one  party  had  notice  of  the  misfortunes  of  another.  17 o 
The  defeating  an  army  of  40,000  men  fcarcelv  obitrudted 
the  march  of  the  Swedes,  while  their  aflonifhed  enemies 
looked  upon  thefe  actions  as  the  effects  of  witchcraft,  anda^ainfl  ^ 
imagined  that  the  king  of  Sweden  had  dealings  with  infer- them, 
nal  ipirits.  With  thefe  apprehensions  they  fled  beyond  the 
Boriflhenes,  leaving  the  unhappy  Auguflus  to  his  ill  fate. 
Schullemberg,  with  all  his  fkill  and  experience,  fueceeded  rio 
better.  The  Swedifh  general  Renfchild  engaged  and  de-.s-h 
feated  him  in  half  an  hour,  though  the  Swedes  were  vallly  berg  en- 
inferior  in  number,  and  their  enemies  polled  in  a  mod  ad-rirely 
vantageous  fituation.  Nothing  could  be  more  comP^ete  Renfchild 
than  this  victory.  Whole  regiments  of  Saxons  threw  down 
their  arms,  and  begged  their  lives  in  the  mofl  fuppliant  pof- 
tnre.  Six  thoufand  were  flain  in  the  field,  and  7000  taken 
prifoners.  Thirty-fix  pieces  of  cannon,  n,oco  mufkets,  40 
pair  of  colours  and  llandards,  with  all  the  Saxon  baggage, 
fell  into  the  hands  of  the  Swedes:  and  the  confequences 
were  Hill  more  important  ;  for  now  a  paflage  was  opened 
into  Sax.ny,  and  Auguflus  feemed  to  be  in  as  great  danger 
of  lofing  his  hereditary  dominions  as  he  had  been  of  lo- 
fi  ng  Poland.  This  extraordinary  vidtory,  indeed,  is  faid  to 
have  been  owing  to  a  panic  which  feized  the  troops  of 
Schullemberg :  however,  it  was  looked  upon  with  admira¬ 
tion,  and  thought  to  make  the  renown  of  Renfchild  equal  to 
that  of  his  fovereign.  Charles  himfelf  was  jealous,  and  could 
rot  help  exclaiming,  “  Surely  Renfchild  will  not  compare  17s 
himfelf  with  me  !”  But  the  cruelty  of  this  general  fullied  0riielty  of 
his  reputation  ;  for  fix  hours  after  the  engagement,  he  cau-fhe  Sw.ecilfil 
fed  1000  Ruffians  to  be  mafiacred  in  cold  blood,  to  revenge,  ^eneia  * 
as  he  faid,  the  cruelties  they  had  committed  in  Poland. 

Soon  after  this  vidtory,  which  was  gained  on  the  12th  of  173 
February  1706,  Charles  entered  Saxony  at  the  head  ’of Char4e-  in-’ 
24,000  men.  The  diet  at  Ratifhon  declared  him  an  enemy  v*de‘3 
to  the  empire  if  he  croffed  the  Oder.  But  to  this  deelara-^'* 
tion  no  regard  was  paid.  Charles  purfued  his  march;  while 
Auguflus  was  reduced  to  the  condition  of  a  vagrant  in  Po¬ 
land,  where  he  pofTefled  not  a  fingle  town  befides  Cracow. 

Into  this  city  he  threw  himfelf  with  a  few  Saxon,  Poliffi, 
and  Ruffian  regiments,  and  began  to  erect  fame  fortifica¬ 
tions  for  its  defence  ;  but  the  approach  of  the  Swedifh  ge¬ 
neral  Meyerfeldt,  and  the  news  of  the  invaficn  of  Saxony, 
di  I  concerted  ail  his  meafures,  and  threw  him  into  defpair. 

The  Ruffians  indeed  were  his  faithful  allies;  but  lie  dread- 
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ed  them  almoft  as  much  as  the  Swedes :  fo  that  he  was  re- 
'  duced  to  the  neceffity  of  writing  a  letter  to  Charles  with  his 
own  hand,  begging  for- peace  on  whatever  terms  he  thought 
proper  to  grant.  However,  as  he  wa3  then  at  the  mercy 
of  the  Ruffians,  this  tranfa&ion  was  concealed  with  the 
greatest  care.  _His  emifiaries  were  introduced  to  the  Swe¬ 
dish  court  in  the  night-time  ;  and  being  prefented  to  Charles, 
received  the  following  anfwer  :  That  king  Auguftus  Ihould 
for  everjenounce  the  crown  of  Poland,  acknowledge  Stanif- 
laus,  and  piomife  never  to  reafeend  the  throne,  fhouH  an  op¬ 
portunity  offer  ;  that  he  fhould  veleafe  the  princes  Sobielki, 
and  all  the  Svvedifh  prifoners  made  in  thccourfe  of  the  war; 
fiarrender  Patkul,  at  that  time  refident  at  his  court  as  am- 
baflador  for  the  Czar  of  Mufcovy,  and  Hop  proceedings 
again  if  all  who  had  paffed  from  his  into  the  Swedifh  fervice. 
Thefe  articles  Charles  wrote  with  his  own  hand,  and  deliver¬ 
ed  to  count  Piper,  ordering  him  to  finilh  them  with  the 
Saxon  ambafladors. 

Auguftus  all  this  time  was  obliged  to  continue  a  {how  of 
*  war,  though  lie  had  neither  ability  nor  inclination  to  carry 
it  on.  Pie  was  joined  by  prince  MenzikofF  with  30,000 
Ruffians;  which  obliged  him,  contrary  to  his  inclination,  to 
come  to  an  engagement  with  Meyerfeldt 
io,cco  men,  one  half  of  whom  were 
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whol/swe- time  no  diiParity  num^ers  whatever  was  reckoned  an  equi- 
dtfh  army*  valent  to  the  valour  of  the  Swedes,  Meyerfeldt  did  not  de¬ 
cline  the  combat,  though  the  army  of  the  enemy  was  four 
times  as  numerous  as  his  own.  With  his  countrymen  he 
defeated  the  enemy’s  firft:  line,  and  was  on  the  point  of  de¬ 
feating  the  fecond,  when  Staniflaus,  with  the  Poles  and  Li- 
thuanians,  gave  way.  Meyerfeldt  then  perceived  that  the 
battle  was  loft  ;  but  he  fought  defperately,  on  purpoie  to 
avoid  the  difgrace  of  a  defeat.  At  laft,  however,  he  was 
opprefled  by  numbers,  and  forced  to  furrender  ;  fuffering 
the  Swedes,  for  the  firft  time,  to  be  conquered  by  their  ene¬ 
mies.  The  whole  army  were  taken  prifoners  excepting 
major-general  Kraffau;  who  having  repeatedly  rallied  a  body 
of  horfe  formed  into  a  brigade,  at  laft  broke  through  the 
enemy,  and  efcaped  to  Pofnania — Auguftus  had  fcarce  fung 
Te  Deum  for  this  vidlory,  when  his  plenipotentiary  returned 
from  Saxony  with  the  articles  of  the  treaty  above-mentioned. 
The  king  hefitated  and  fcrupled,  but  at  laft  figned  them  ; 
after  which  he  fet  out  for  Saxony,  glad  at  any  rate  to  be 
freed  from  fuck  an  enemy  as  the  king  of  Sweden,  and  from 
fuch  allies  as  the  Ruffians. 

The  Czar  Peter  was  no  fooner  informed  of  this  extraordinary 
treaty,  and  the  cruel  execution  of  his  plenipotentiary  Pat¬ 
kul  *,  than  he  fent  letters  to  every  court  in  Chriftendom, 
article  complaining  of  this  grols  violation  of  the  law  of  nations. 

kul.  He  ^treated  the  emperor,  the  queen  of  Britain,  and  the 

States-General,  to  revenge  this  infult  on  humanity.  Pie 


177 

But  isobli-  i 
ged  to  re- 
tig  n  the 
crown  of 
Boland. 


*  See  the 


178 


Czar  Peter  ftiomatized  the  compliance  of  Auguftus  with  the  oppro- 
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brious  name  of  pufillanimity ;  exhorted  them  not  to  guaran¬ 
tee  a  treaty  fo  lmjult,  but  to  defpife  the  menaces  of  the  Swe¬ 
difh  bully.  So  well,  however,  wa3  the  prowefs  of  the  king 
of  Sweden  known,  that  none  of  the  allies  thought  proper  to 
irritate  him,  by  reffifing  to  guarantee  any  treaty  he  thought 
proper.  At  firft,  Peter  thought  of  revenging  Patkul’s  death 
by  mafiacring  the  Swediffi  prifoners  at  Mol'cow  ;  but  from 
this  he  was  foon  deterred,  by  remembering  that  Charles  had 
many  more  Ruffian  prifoners  than  he  had  of  Swedes.  Gi¬ 
ving  over  thoughts  of  revenging  himfelf  in  this  way,  there¬ 
fore,  in  the  year  1707  he  entered  Poland,  at  the  head  of 
depofcsSta-  6o,c.  00  .  men.  Advancing  to  Leopold,  he  made  himfelf 
niflau*.  mafter  of  that  city,  where  he  aflembled  a  diet  and  folemnly 
depofed  Staniflaus  with  the  fame  ceremonies  which  had  been 
ufed  with  regard  to  Auguftus.  The  country  was  now  re¬ 
duced  to  the  mofi  miierable  fituation ;  one  party,  through 
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fear,  adhered  to  the  Swedes  ;  another  was  gained  over,  or 
forced  by  Peter  to  take  part  with  him  :  a  violent  civil  war 
took  place  between  the  two,  and  great  numbers  of  people 
were  butchered,  while  cities,  towns,  and  villages,  were  laid 
in  allies  by  the  frantic  multitude.  The  appearance  of  a 
Swedifh  army  under  king  Staniflaus  and  general  Lewen- 
liaupt  put  a  flop  to  thefe  diforders,  Peter  liimfel:  not  caring 
to  ftand  before  fuch  enemies.  He  retired,  therefore,  into^cti 
Lithuania,  giving  as  the  caufe  of  his  retreat,  that  the  coun-Uthuai 
try  could  not  fiipoly  him  with  provifions  and  forage  necef- 
fary  for  fo  great  an  army.  Jgl  j 

In  the  mean  time  Charles  had  taken  up  his  refidence  inlmptnoJ 
Saxony,  where  he  gave  law  to  the  court  of  Vienna,  and  in  a^haviotj 
manner  intimidated  all  Europe.  Pie  declared  himfelf  the°^hir; 
protedlor  of  the  Proteftant  intereft  in  Germany,  particular-  .  I 
ly  of  the  emperor’s  Proteftant  fubjedls  in  Silefia.  He  de-  ^ 
fired,  or  rather  commanded ,  the  emperor  to  renew  and  con-Submiflv 
firm  to  them  all  the  liberties  granted  by  the  treaties  of  hehavi.  A 
Weftphalia,  but  fince  that  time  reclaimed  or  eluded  at  the°f  the 
treaty  of  Ryfvvick.  The  emperor  durft  not  refufe;  andup*H^rl< 
wards  of  ico  churches  were  given  to  the  Proteftants.  On  * 
this  occafion  the  emperor  is  reported  to  have  faid,  that  “  had 
Charles  defired  him  to  become  a  Lutheran,  he  did  not 
know  whether  he  could  have  refufed.”  One  would  indeed 
have  imagined  that  Charles  had  feme  thoughts  of  convert¬ 
ing,  or  at  leaft  dethroning,  the  Pope  himfelf ;  for  being  in- 
cenfed  at  the  conftant  oppofition  of  the  court  of  Rome, 
whole  weaknefs  and  intrigues  he  defpifed,  he  one  day  told 
the  emperor’s  minifter,  that  “  tke  Swedes  had  conquered 
Rome  before  now,  and  he  might  one  day  demand  an  inven¬ 
tory  of  the  effedls  left  there  by  queen  Ghriftina.”  At  laft,. 
fatiated  with  the  glory  of  having  dethroned  one  king,  fet 
up  another,  and  ftruck  all  Europe  with  terror  and  admira¬ 
tion,  Charles  began  to  evacuate  Saxony,  in  purfuit  of  his 
great  plan,  the  dethroning  Czar  Peter,  and  conquering  the 
vnft  empire  of  Ruffia.  While  the  army  was  on  full  march 
in  the  neighbourhood  of  Drefden,  betook  the  extraordinary charjesk 
refolution  of  vifiting  king  Auguftus  with  no  more  than  five  (its  Icinj; 
attendants.  Though  he  had  no  reafon  to  imagine  that  Au-  Augufti 
guftus  either  did  or  could  entertain  any  friendlhip  for  him, 
he  was  not  uneafy  at  the  confequences  of  thus  putting  him- 
felf  entirely  in  his  power.  I~Ie  got  to  the  palace  door  of 
Auguftus  before  it  was  known  that  he  had  entered  the  city. 
General  Fleming  having  feen  him  at  a  diftance,  had  only 
time  to  run  and  inform  his  mafter.  What  might  be  done 
in  the  prefent  cafe  immediately  occurred  to  the  minifter; 
but  Charles  entered  the  ele&or’s  chamber  in  his  boots  before 
the  latter  had  time  to  recover  from  his  furprife.  He  break- 
f ailed  with  him  in  a  friendly  manner,  and  then  exprefled  a 
defire  of  viewing  the  fortifications.  While  he  was  walking 
round  them,  a  Livonian,  who  had  formerly  been  condemn¬ 
ed  in  Sweden,  and  ferved  in  the  troops  of  Saxony,  thought 
he  could  never  have  a  more  favourable  opportunity  of  ob¬ 
taining  pardon.  He  therefore  begged  of  king  Auguftus  to 
intercede  for  him,  being  fully  allured  that  his  majefty  could 
not  refufe  fo  flight  a  requell  to  a  prince  in  whole  power  he 
then  was.  Auguftus  accordingly  made  the  requeft  ;  but 
Charles  refuled  it  in  fuch  a  manner,  that  he  did  not  think 
proper  to  alk  it  a  fecopd  time.  Having  palled  fome  hours 
in  this  extraordinary  vifit,  he  returned  to  his  army,  atter 
having  embraced  and  taken  leave  of  the  king  he  had  de¬ 
throned. 

The  armies  of  Sweden,  in  Saxony,  Poland,  and  Finland,  March* 
now  exceeded  70,000  men  ;  a  force  more  than  fnfficient  toagaiulli 
have  conquered  all  the  power  of  Mufcovy,  had  they  met Ruffiat. 
them  on  equal  terms.  Peter,  who  had  his  army  difperfed  in 
fmall  parties,  inftantly  aflembled  it  on  receiving  notice  of  the 
king  of  Sweden’s  march,  was  making  all  polfible  prepat  a- 
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tlorft  for  ■n  vigorous  rcfiftanee,  and  was  on  the  point  of  at¬ 
tacking  Staniflaus,  when  the  approach  of  Charles  llruck  his 
whole  army  with  terror.  In  the  month  of  January  17c 8 
he  pafTed  the  Niemen,  and  entered  the  fouth  gate  of  Grod¬ 
no  jnft  as  Peter  was  quitting  the  place  by  the  north  gate. 
Charles  at  this  time  had  advanced  to  fome  didance  before 
the  army  at  the  head  of  600  horfe.  The  Czar  having  in 


.  a  Jtelligenee  of  his  fituatinn,  fent  back  a  detachment  of  2000 
them  men  to  attack  him  :  but  they  were  utterly  defeated;  and 
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tof  ia-  tli is  disappointment  was  followed  by  the  total  evacuation  of 
ima*  Lithuania.  The  king  purfued  his  flying  enemies  in  the 
midll  of  fnow  and  ice,  over  mountains,  rivers,  moraffes,  and 
through  aimed  every  obftacle  that  could  be  furmounted  by 
human  powder.  He  had  forefee  n  all  difiiculties,  and  deter¬ 
mined  to  funnount  them  all.  As  he  knew  that  the  coun¬ 
try  could  not  furrflfli  proviflons  fufficicnt  for  the  fubfiftenee 
of  his  army,  he  had  provided  a  great  quantity  of  bifeuit,  on 
which  his  men  chiefly  fub filled  till  they  came  to  the  banks 
of  the  Berezine,  in  view  of  Borillow.  Here  the  Czar  was 
poked,  and  Charles  defigned  to  bring  him  to  a  battle  ;  af¬ 
ter  which  he  could  penetrate  with  the  greater  eafe  into  Ruf- 
fia.  Peter,  however,  did  not  think  proper  to  come  to  an 
action  ;  but  retreated  towards  the  Borifthenes,  whither  lie 
j36  was  purfued  by  Charles  as  foon  as  he  had  refrefhed  his  ar- 
aiM-  a  my.  The  Ruffians  had  dell  roved  the  roads  and  defoliated 
markable  the  country  ;  neverthelefs  the  Swedifh  army  advanced  with 
^U,y*  great  celerity,  and  in  their  way  defeated  20,000  of  the  ene¬ 
my,  though  "entrenched  to  ihe  teeth.  This  vi&ory,  confi* 
dering  the  circumftances  in  which  it  was  gained,  was  one  of 
the  mod  gloiious  the  Swedes  ever  obtained.  The  me- 
mory  of  it  is  preierved  by  a  medal  flruek  in  Sweden,  with 
this  infeription,  Sy/vee ,  Peltries ,  dggtrcs,  Uojles ,  viBu 

When  the  Ruffians  had  repaffed  the  Borifthenee,  which 
feparates  Poland  from  Mu.eovv,  the  Czar,  finding  himfelf 
ice,  but  clofely  purfued  by  an  enemy  with  whom  he  was  not  able  to 
[mve*  an  COpe>  determined  at  lad  to  propofe  peace.  Propofals  were 
hvJy  accordingly  made  ;  but  Charles  returned  r.o  other  arffwer 
than  that  he  would  treat  at  Mofcow;  which  being  reported 
to  Peter,  he  coolly  replied,  “  My  brother  Charles  affe&s  to 
play  Alexander,  but  he  will  not  find  in  me  a  Darius.”  Howi¬ 
tzer,  he  did  not  think  proper  to  venture  an  engagement, 
but  continued  his  retreat  ;  and  Charles  purfued  fo  clofc, 

Bthat  he  was  daily  fkirmi filing  with  the  rear  of  the  enemy. 

In  tilde  actions  the  Swedes  had  generally  the  advantage, 
though  in  the  main  thefe  victories  proved  detrimental,  by 
weakening  the  army  in  a  country  where  it  was  impoffible  to 
recruit.  Near  Smolenfko,  the  king,  with  only  fix  regiments, 
defeated  a  body  of  10,000  horfe  and  6000  Calmucks.  In 
this  engagement  he  was  expofed  to  the  utmoft  danger,  the 
enemy  having  feparated  him  from  his  troops.  With  one  re¬ 
giment  only,  he  fought  with  fuch  fury  as  difperfed  the  ene¬ 
my,  and  drove  them  before  him,  at  the  time  they  thought 
thcmfelves  fure  of  taking  him  pi  ifoner.  Two  aids-dc  camp 
that  fought  near  l\im  were  killed  ;  his  horfe  was  killed,  as 
was  alfo  an  equerry  while  he  prefented  another.  The  ene¬ 
my  had  broke  through  the  regiment,  and  got  quite  up  to 
the  king  ;  who  is  faid  to  have  on  this  occalion  killed  12 
men  with  his  own  hand  without  receiving  a  wound. 

By  the  3d  of  O&ober  1708  Charles  was  within  ico 
with)!  leagues  of  Mofeow  ;  but  the  Czar  had  made  the  roads  im- 
x>  leases  payable,  either  by  la)  ing  them  under  water,  digging  deep 
^ditches,  or  covering  them  with  the  wood  of  whole  forefls. 
je  He  had  alfo  dedroyed  the  villages  on  every  fide,  and  taken 
,  ! affable,  away  every  poffibility  of  fubfifling  an  army  The  feaion 
was  alio  far  advanced ;  the  intenfe  feveie  weather  was  ap¬ 
proaching  ;  fo  that  the  Swedes  were  threatened  with  all  the 
miferies  of  cold  and  famine,  at  the  fame  time  that  they  were 
expoied  to  the  attacks  of  an  enemy  greatly  fuperior  in  num- 
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ber,  who,  from  their  knowledge  of  the  country,  had  almoft  Sweden, 
conflant  opportunities  of  handing  and  attacking  them  by  ^  -1 

furpriie.  For  thefe  reafsns  the  king  refolved  to  pafs  thro*  190 
the  Ukrain,  where  Mazeppa,  a  Folifh  gentleman,  was  gene- 
ral  and  chief  of  the  nation.  Mazeppa  having  been  affront-  {^Vkrain. 
ed  by  the  Czar,  readily  entered  into  a  treaty  with  Charles, 
whom  he  premifed  to  affift  with  30,000  men,  great  quanti¬ 
ties  of  proviflons  and  ammunition,  and  with  alibis  treafures, 
which  were  imrr.enfe.  The  Swedifh  army  advanced  towards 
the  river  Difna,  where  they  had  to  encounter  the  grcattfl  ^^^9^ 
difficulties;  a  foreff  above  40  leagues  in  extent,  filled  with 
rocks,  mountains,  and  marfhes.  ,To  complete.  their  misfor- Acuities, 
tunes,  they  were  led  30  leagues  out  of  the  right  way  ;  all 
the  aitiilery  was  funk  in  bogs  and  marfhes  ;  the  provifion 
of  the  fokliers,  which  confided  of  bilcuit,  was  exhaulled  ; 
and  the  whole  army  (pent  and  emaciated  when  they  arrived 
at  the  Difna.  Here  they  expected  to  have  met  Mafceppa 
with  his  reinforcement ;  but  indead  of  that,  they  perceived 
the  oppofite  banks  of  the  river  covered  with  a  hoftile  army, 
and  the  paffage  itfelf  almoffi  impra&ieable.  Charles,  how¬ 
ever,  was  Hill  undaunted  ;  he  let  his  loldiers  by  ropes  down 
the  deep  banks  ;  they  crofled  the  river  either  by  fwimming 
or  on  1  afters  hsflily  put  together;  drove  the  Ruffians  from  I()2r 
their  pod,  and  continued  their  march.  Mazeppa  foon  after  r>e  feats  the 
appeared,  having  with  him  about  6000  broken  remains  of 
the  army  lie  had  promifed.  The  Ruffians  had  got  intelli-jA^1*  hy 
gence  of  his  defigns,  defeated  and  difperfed  his  adherents,  -\iazeppai» 
laid  his  towns  in  afhes,  and  taken  all  the  proviflons  collected  reat  di- 
for  the  Swedifh  army.  However,  he  dill  hoped  to  be  ufe-Ared* 
ful  by  liis  intelligence  in  an  unknown  country  ;  and  the 
Coffaeks,  out  ot  revenge,  crowded  daily  to  the  camp  with 
proviflons. 

Greater  misfortunes  dill  awaited  the  Swedes.  When  T93 
Charles  entered  the  Ukrain,  he  had  fent  orders  to  ge-  Defperata 
neral  Levvenhaupt  to  meet  him  with  15,000  men, 
of  whom  were  Swedes,  and  a  large  convoy  of  proviflons.  General 
Againfl  this  detachment  Peter  now  bent  his  whole  force,  Lewen- 
and  marched  againd  him  with  an  army  of  65,000  men.haupiand 
Levvenhaupt  had  received  intelligence  that  the  Ruffian  army^  ^uf* 
confided  only  of  24,000;  a  force  to  which  lie  thought  6000 
Swedes  fuperior,  and  therefore. difdained  to  entrench  him- 
felf.  A  furious  conted  enfued ;  in  which  the  Ruffians  were 
defeated  with  the  lois  of  15,000  men.  The  Swedes  conti¬ 
nued  thrir  march  ;  but,  by  the  treachery  of  their  guide, 
were  led  into  a  marfhy  country,  where  the  roads  were  made 
impaffablc  by  deep  ditches  and  trees  laid  acrois.  Here  he 
was  again  attacked  by  the  Czar  with  his  whole  army. 
Lewenhaupt  had  fent  a  detachment  of  two  battalions  to  dif- 
pute  the  paffage  of  the  enemy  over  a  morafs  ;  but  finding 
they  were  likely  t©  be  overpowered,  he  marched  at  the  head 
ot  the  whole  infantry  to  their  relief.  Another  defperate 
battle  enfued ;  when  at  la ft  the  Ruffians  were  put  in  difor- 
der,  and  on  the  point  of  being  totally  defeated,  when  the 
Czar  gave  orders  to  the  Coffacks  and  Calmucks  to  fire  up¬ 
on  all  the  Ruffians  who  fled.  “  Even  kill  me  (laid  lie)  if 
I  fhoul  '  be  fo  cowardly  as  to  turn  my  back.”  On  this  the 
battle  was  renewed  with  great  vigour  ;  but  notwflthftanding 
thefe  pofitive  orders,  and  the  example  of  the  Czar  himfelf, 
the  Ruffians  were  a  thiid  time  put  in  diforder,  after  lofiiig 
6000  men,  when  general  Baver  arrived  with  a  ftrong  rein¬ 
forcement  of  irefh  Ruffian  troops  The  engagement  was 
again  renewed,  and  continued  without  mtermiffion  till  night. 

The  Swedes  took  poffeffionof  an  advantageous  pod ;  but  were 
next  morning  attacked  by  the  Ruffians.  Levvenhaupt  had  All  the 
foimed  a  kind  of  rampart  of  his  waggons,  but  was  oblige  dSwedffh 
to  let  fire  to  them,  in  order  to  prevent  their  falling  into  thePj^^1^* 
hands  of  the  enemy,  and  at  the  fame  time  to  cover  his  re-  ^  ^ 
treat  by  the  fmoke.  The  Ruffians,  however,  came  loon  Ruff 
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enough  to  fave  £000  waggons  of  thofe  proviflorn  ddigned 
for  the  diftreffed  Swedes.  A  flrong  detachment  was  fer.t 
to  purine  Lewenhaupt ;  but  fo  terrible  did  he  appear,  that 
the  Ruffian  general  offered  him  an  honourable  capitulation. 
This  was  refufed  with  difdain;  arid  the  battle  renewed  with 
the  fame  vigour  as  before.  The  Swedes,  though  reduced  to 
4000,  again  defeated  their  enemies,  and  killed  5000  on  the 
fpot.  After  this,  Lewenhaupt  was  buffered  to  purfue  his 
march  without  moleflation,  but  alfo  without  cannon  or  pro- 
haupt  joins  viftons.  Prince  Menzikoff,  indeed,  was  detached  to  ha- 
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rafs  him  ;  but  fuch  was  the  formidable  appearance  of  the 
Swedes  even  in  their  diilrefs,  that  he  was  afraid  to  attack 
them  :  fo  that  at  hft  the  4CC0  arrived  fafe  in  the  camp  of 
Charles,  after  having  killed  upwards  of  30,000  of  the  ene¬ 
my  on  their  march. 

This,  we  may  fay,  was  the  la  ft  effort  of  Swedifh  valour. 
The  difficulties  they  had  now  to  undergo  exceeded  what 
human  nature  could  bear  ;  yet  ft  ill  they  hoped,  by  con- 
flan  cy  and  courage,  to  overcome  every  obftacle.  In  the  fe- 
verell  winter  known  for  a  long  time  even  in  Ruffia,  they 
made  long  marches,  clothed  like  favages  in  the  fkins  of  wild 
the  Swedes,  beads  ;  all  the  draught-horfes  perifhed;  thoufands  of  fol- 
diers  dropped  dead  with  cold  and  hunger  :  fo  that  by  the 
month  of  February  1709,  the  whole  army  was  reduced  to 
i8,oco  Swedes.  Amidft  numberlefs  difficulties  thefe  pe¬ 
netrated  at  laft  to  Pultowa,  a  town  on  the  eaftern  frontier 
*97  of  the  Ukrain,  where  the  Czar  had  laid  up  magazines;  and 
thefe  Charles  refolved  to  get  poffcfiion.  Mazeppa  ad- 
tovva.  vifed  the  king  to  inveft  the  place,  in  confequenee  of  his  ha¬ 
ving  correfpondence  with  fome  of  the  inhabitants,  by  whofe 
means  he  hoped  it  would  be  furrendered.  However,  he  was 
deceived  ;  the  befieged  made  an  obftinate  defence,  the 
Swedes  were  repulfed  in  every  affault,  and  8000  of  them 
were  defeated,  and  almoft  entirely  cut  off,  in  an  engagement 
with  a  party  of  Ruffians.  To  complete  his -.misfortunes, 
Charles  received  a  fhot  from  a  carabine  in  his  heel,  which 
fhattered  the  bone.  For  fix  hours  after  lie  continued  calm¬ 
ly  on  horfeback,  giving  orders,  till  he  fainted  with  the  lofs 
of  blood  ;  after  which  he  was  carried  into  his  tent.  It  was 
imagined  that  amputation  would  be  neceffary,  as  the  wound 
had  already  begun  to  mortify  ;  but  one  Newman  un¬ 
dertook  to  fave  the  limb.  It  was  told  the  king  that  deep 
incifions  would  be  neceffary.  “  Fall  to  work  then  (laid  he), 
cut  boldly,  and  fear  nothing.”  He  held  out  his  leg  while 
the  operation  was  performing  ;  never  changed  countenance; 
and  while  the  dreffing  was  laid  on,  ordered  an  affault  for 
the  next  morning. 

For  fome  days  the  Czar,  with  an  army  of  70,000  men, 
fcaraffed  by  ]a{n  at  a  fmall  diftance,  handling  the  Swedifh  camp, 
a.niV  cutting  off  the  convoys  of  provifion  ;  but  now  intelli¬ 

gence  was  received,  that  he  was  advancing  as  it  with  a  de- 
ftgn  of  attacking  the  lines.  In  this  fttuation,  Charles, 
wounded,  diftreffed,  and  almoft  furrounded  by  enemies,  is 
faid  to  have,  for  the  fivft  time,  affembled  a  grand  council  of 
war  ;  the  refult  of  which  was,  that  it  was  expedient  to 
march  out  and  attack  the  Ruffians.  Voltaire,  however,  to¬ 
tally  denies  that  the  king  relaxed  one  jot  of  his  wonted  ob- 
flinacy  and  arbitrary  temper  :  but  that,  on  the  7th  of  July, 
he  fent  for  geneial  Renfchild,  and  told  him,  without  any 
emotion,  to  prepare  for  attacking  the  enemy  next  morn- 

aoo  inS* 

Battle  of  The  8th  of  July  1709  is  remarkable  for  the  battle  which 
Pultowa  decided  the  fate  of  Sweden.  Charles  having  left  8000  men 
in  the  camp  to  defend  the  works  and  repel  the  Tallies  of  the 
befieged,  began  to  march  againfl  his  enemies  by  break  of 
day  with  the  reft  of  the  army,  confifling  ©1  26,000  men,  of 
whom  18,000  were  Coffacks,  The  Ruffians  were  drawn 
up  in  two  lines  behind  their  intrenchments,  t’he  horfe  in 
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front,  and  the  foot  in  the  rear,  with  chafms  to  fuffer  the  Sw 
horfe  to  i  all  back  in  cafe  of  neceffity.  General  Slippen- 
bach  was  difpatched  to  attack  the  cavalry  ;  which  he  did 
with  fuch  impetuofity,  that  they  were  broken  in  an  in- 
ftant.  However,  they  rallied  behind  the  infantry,  and  re- 
turned  to  the  charge  with  fuch  vigour,  that  they  disordered 
the  Swedes  in  their  turn,  and  took  Slippenbach  pri loner. 

Charles  was  now  carried  in  his  litter  to  this  icene  oF  cornu- 
fion.  l'he  troops  were  animated  by  his  prefence,  and  re¬ 
turned  to  the  charge  ;  the  battle  became  doubtful,  when  ge¬ 
neral  Creuk  was  difpatched  by  Charles  to  attack  the  enemy 
in  flank.  Creuk  milicok  his  way,  or,  according  to  others, 
who  had  the  beft  opportunities  of  information,  was  bribed 
by  Ruffian  gold,  which  oecalioned  the  lofs  of  the  battle. 

Peter  nofr  difpatched  prince  Menzikoff  with  a  flrong  de¬ 
tachment,  to  poll  himfelf  between  the  Swedes  and  Pultowa, 
to  cut  off  their  communication  with  their  camp,  and  to  fall 
upon  their  rear.  He  executed  his  orders  with  great  luc- 
cefs  ;  cut  off  a  corps  de  reierve  of  30CO  men;  and  thus  de¬ 
cided  the  fortune  of  the  day.  The  king,  however,  had  ran¬ 
ged  his  remaining  troops  in  two  lines ;  the  loot  in  the 
centre,  and  the  horfe  in  the  two  wings.  They  had  already 
been  twice  rallied,  and  were  now  attacked  with  fury  on  all 
fides.  Charles,  in  his  litter,  with  his  fword  drawn  in  one 
hand,  and  a  piftol  in  the  other,  leemed  to  be  everywhere 
prefent.  New  misfortunes,  however,  awaited  him.  A  can¬ 
non  ball  killed  both  horfes  in  the  litter  ;  and  fcarce  were 
others  put  in  their  place,  when  a  fecond  broke  the  litter  it- 
felf  in  pieces,  and  overturned  the  king.  The  loldiers  now 
believing  him  killed,  fell  back  in  confternation.  The  fir  ft 
line  was  broke,  and  the  fecond  fled.  Charles  did  every TheSvil 
thing  in  his  power  to  reftore  order;  but  the  Ruffians  preffede  : tire  Je. 
lo  hard,  that  rallying  was  impoffible,  efpecially  as  powder fe-ted. 
was  alfo  wanting.  Renfchild  and  feveral  other  general  of¬ 
ficers  were  taken  prifoners  ;  and  the  king  himfelf  muff  have 
fallen  into  the  hands  of  the  enemy,  had  not  count  Pcnia- 
towfky  drawn  up  500  horfe,  furrounded  the  royal  perfon, 
and  with  defpei-ate  fury  broke  through  ten  regiments  of  the 
enemy.  With  thefe  the  king  arrived  on  the  banks  of  the 
Borifthenes,  The  Ruffians  forced  the  Swediih  camp,  where 
they  found  fix  millions  in  fpecie  ;  but  could  not  hinder  taken, 
Lewenhaupt,  with  400c  foot  and  all  the  remaining  cavalry,  the  $w 
from  retreating  to  the  banks  of  the  Borifthenes.  This,amjy  , 
however,  availed  them  but  little;  for  being  purfued  byj^lj^l 
prince  Menzikoff,  they  were  obliged,  for  want  of  boats  ortake£J 
bridges,  to  fur  render  at  diferetion.  Charles  fled  in  a  mean 
calalh,  attended  by  a  little  troop  inviolably  attached  to  his 
perfon,  fome  on  foot,  and  fome  on  horfeback.  They  were 
obliged  to  crofs  a  fandy  defert,  where  neither  herb  nor  tree 
was  to  be  feen,  and  where  the  burning  beat  and  want  of  wa¬ 
ter  were  more  intolerable  than  the  extremities  of  cold  they 
had  formerly  fuffered.  The  whole  had  almoft  perifhed  for 
want  of  water,  when  a  fpring  was  fortunately  difeovered  ;charjt 
after  which  they  reached  Oczakow,  a  town  in  the  Turkifti rives  i 
dominions,  the  baftiawof  which  fupplied  the  king  with  eve- Turk  I 
ry  neceffary.  It  was  fome  time,  however,  before  boats 
could  be  got  ready  for  tranfporting  the  whole  of  the  king’s 
attendants  ;  by  which  accident  500  Swedes  and  Coffacks 
fell  into  the  hands  of  the  enemy-  This  lofs  affe&ed  him 
more  than  all  his  other  misfortunes.  He  (lied  tears  at  fee¬ 
ing  acrofs  the  river  Bog  the  greater  part  of  his  few  re¬ 
maining  friends  carried  into  captivity,  without  having  it  in 
his  power  to  affift  them.  The  bafhaw  waited  upon  him  to 
apologize  for  the  delay,  and  was  feverely  reprimanded  by 
Charles,  as  if  he  had  been  his  own  fubjedl. 

The  king  remained  but  a  few  days  at  Oczakow,  when  the 
ferafquier  of  Bender  fent  an  aga  to  compliment  him  on  his  ar¬ 
rival  in  the  Turkifh  dominions,  and  to  invite  him  to  that 
4  city. 
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Sweden,  city.  Here  he  was  treated  with  the  utmoft  hefpitr.Kty  : 
the  Turks  pra&ifcd  to  its  utmoft  extent  their  generous 
maxim  of  regarding  as  facred  the  peifons  of  unfortunate 
princes  who  had  taken  fhelter  fn  their  dominions  :  and  per¬ 
haps  regarded  him,  notwithstanding  his"  misfoitunes,  as  an 
ally  that  might  be  ufeful  to  themfelves  a  yainll  the  Ruffians. 
•o:.querIng  Every  one,  indeed,  regarded  liim  in  his  dilire fs.  The  French 
Ruifia  be-  king  offered  him  a  fate  paffage  from  the  Levant  to*  Mar- 
feilles,  from  whence  he  might  eafily  return  to  his  own  domi¬ 
nions.  But  Charles  was  too  obflinate  to  receive  advice. 
Puffed  up  with  the  notion  ot  imitating  Alexander  the  Great, 
he  difdained  to  return  except  at  the  head  of  a  numerous  ar¬ 
my  ;  and  he  yet  expended,  by  means  of  the  Turks,  to  de- 
throne  his  adverfary  the  Czar.  Negotiations  for  this  pur- 
pofe,  indeed,  were  cairied  on  in  the  Turkilh  divan  ;  and  it 
was  propofed  to  cfcort  Charles  with  a  numerous  army  to 
the  frontiers  of  Poland  :  but  the  revolution  which  took  place 
there  quickly  put  an  end  to  all  fueh.  projedls.  Auguflus 
ki:  g'om  of  thought  himfelf  no  longer  bound  to  obferve  the  treaty  which 
oUrd.  he  had  made,  than  Charles  was  at  hand  to  force  him  to  it. 
Alter  the  battle  of  Pultowa,  theiefore,  he  entered  Poland, 
and  took  every  meafure,  in  concert  with  the  Czar,  for  the 
recovery  of  his  kingdom.  Staniflaus  was  not  able  to  fi  and 
before  fuch  enemies,  but  was  obliged  to  leave  his  dominions 
and  fly  to  Bender,  in  the  difguife  of  a  Swedifh  officer,  in 
order  to  fhare  the  fortune  ot  Charles. — It  was  net  in  Po¬ 
se  6  land  alone  that  the  Swedilh  affairs  began  to  differ  in  confe- 

The  Danes  quence  of  the  defeat  at  Pultowa.  The  Danes  quickly  in¬ 
vade  Swe  vaded  the  province  of  Schonen  with  an  army  of  13,000 
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foot  and  2500  horie.  Only  13,000  Swedifh  forces  remain¬ 
ed  to  defend  all  the  territories  poffefled  by  Charles  in  Ger¬ 
many  ;  and  of  thefe  only  a  imall  part  were  allotted  for  the 
defence  of  Schonen.  The  regency  of  Sweden,  however, 
exerted  themfelves  to  the  utmoil  to  repel  this  ungenerous 
in vali on  ;  and  having  collected  an  army  ot  1  2,000  militia 
and  8000  regulars,  difpatched  them  under  general  Steen- 
boek  into  Schonen.  Some  Saxon  troops  were  incorporated 
in  this  airny  ;  and  among  thefe  a  prodigious  clefertion  took 
place,  which  the  general  found  it  impoffibie  to  pi  event  ; 
and  thus  the  Danes  gained  feveral  advantages,  and  at  lall 
took  Chiiiliantiadt.  Their  infolence  on  this  fuccefs  was 
io  great,  that  the  Swedes  demanded  to  be  inllantly  led 
againff  them.  Plere  the  good  fortune  of  Sweden  feemed 
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lut  are  ut-  once  more  to  revive.  The  Danes  were  driven  from  a  very 
llrong  lituation,  with  the  lefts  of  8coo  killed  and  taken  pri- 
foners,  befides  a  vail  number  wounded.  The  king  uceived 
the  intelligence  of  this  vidory  with  the  greateft  exultation  ; 
and  could  not  help  exclaiming,  “  My  brave  Swedes,  fhould 
it  pleafe  God  that  I  once  more  join -you,  we  fhall  conquer 
them  all !” 

In  the  mean  time,  Charles,  by  means  of  his  agents  the 
count  Poniatowfki  and  the  Sieur  Neugebar,  ufed  his  utmoft 
efforts  to  procure  a  rupture  between  the  Porte  and  Ruffia. 
For  a  long  time  the  money  beitowed  by  Peter  on  the  vizivs 
and  Januaries  prevailed  ;  but  at  laft,  in  1711,  the  grand  lig- 
the  n*or>  infiuenoed  by  his  mother,  who  was  ffrongly  in  the  in- 
■uflians.  terefl  of  Charles,  and  had  been  wont  to  call  him  her  lion , 
determined  to  avenge  his  quairel  writh  Peter.  He  therefore 
gave  orders  to  the  vizir  to  fall  upon  the  Ruffians  with  an 
army  of  200,000  men.  The  vizir  promifed  obedience  ;  but 
at  the  fame  time  profeffed  his  ignorance  in  the  art  of  war, 
and  diflike  to  the  prefent  expedition.  The  khan  of  Crim 
Tartary,  who  had  been  gained  over  by  the  reputation  and 
prefents  of  the  king  of  Sweden,  had  orders  to  take  the  field 
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with  40,000  of  his  men,  and  had  the  liberty  of  affenftblmg  (  Sweden, 
his  army  at  Bender,  that  Charles  might  fee  that  the 
was  undertaken  upon  his  account.  The  Czar,  on  thefe  news, 
left  the  ffege  of  Riga,  where  he  had  continued  for  fome 
months;  and  with  24,000  men  entered  Moldavia,  where  he 
was  joined  by  Cantemir  a  vaffal  of  the  Porte.  The  vizir 
marched  a rainlt  him  with  a  prodigious  army,  and,  through 
the  negligence  of  the  Czar,  cooped  him  up  in  fuch  a  man-  209 
ner  that  he  could  neither  advance  nor  retreat.  I11  this  def-l  heCzar 
perate  iituation,  he  perceived  that  he  was  now  in  as  bad  a^u|^  in- 
Situation  as  Charles  at  Pultowa ;  and  gave  orders  for  break-rate  fus¬ 
ing  through  the  enemy  with  fixed  bayonets.  The  defpond-tion,  but  is- 
ing  jpiritlefs  foldiers,  however,  were  little  difpofed  to  cxe*rebcved  by 
cute  thefe  orders  ;  when  Catharine,  wife  to  the  czar,  with-a 
out  his  knowledge,  fet  on  foot  a  treaty  with  the  vizir;  and 
having  loon  obtained  his  content,  had  the  peace  figned  in 
fix  hours ;  by  which  means,  in  all  probability,  the  whole  Ruf¬ 
fian  army  was  laved. 

The  new  treaty  was  mofl  violently  oppofed  by  count  Po¬ 
niatowfki  and  the  khan  of  Tartary.  The  former  had  made 
the  king  acquainted  with  the  fftuation  of  both  armies  ;  6n 
which  he  inllantly  fet  out  from  Bender,  filled  with  the 
hopes  of  fighting  the  Ruffians,  and  taking  ample  vengeance. 

Having  ridden  50  leagues  poft,  he  arrived  at  the  camp  juft  as 
the  czar  was  drawing  off  fiis  hall-rainiihed  troops.  He  a- 
lighted  at  Poniato wfki’s  tent ;  and  being  informed  of  parti-  210 
culars,  inllantly  flew  in  a  rage  to  the  vizir,  whom  he  load- 
ed  with  reproaches,  and  accufed  of  treachery.  Recoiled- 
ing  himfelf,  however,  he  propofed  a  method  by  which  theflom 
fault  might  be  remedied;  but  finding  his  propofai  rejected, 

.  he  polled  back  to  Bender,  alter  having  by  the  groffeft  in- 
fults  {bowed  his  contempt  0/  the  vizir. 

The  violent  behaviour  of  Charles  did  not  promote  his 
intereff.  The  vizir  perceived  that  his  ftay  in  Turkey  might 
prove  fatal  to  himfelf ;  and  therefore  determined  to  get  him 
out  of  the  country  as  loon  as  poffiible,  either  by  fair  means 
or  foul.  Succeeding  vizirs  adopted  the  fame  plan  ;  and  at 
laPt  the  grand  fignior  himfelf  wrote  a  letter  to  the  king,  in  2ti 
which  he  delired  him  to  depart  by  next  winter,  proinifingThe  Grand? 
to  fupply  him  w  ith  a  fufficient  guard,  with  money,  and  eve- Signior  de- 
ry  thing  elle  neceffary  for  his  journey.  Charles  gave  an ^re‘ 
evafive  anivver,  and  determined  to  procraflinate  his  journey,  * 
as  wrell  to  gratify  his  own  flubborn  temper,  as  becaufe  he 
diicovtred  a  correfpondence  between  Augullus  and  the 
khan  of  Tartary,  the  objedl  of  which,  he  had  reafon  to  be¬ 
lieve,  was  to  betray  him  to  the  Saxons.  When  he  was 
therefore  again  preffed  to  fix  the  day  of  his  departure,  he 
replied,  that  he  could  not  think  of  going  before  his  debts 
were  paid.  Being  afked  how  much  was  neceffary  for  this 
purpole,  he  replied,  icoo  purfes  (a).  Twelve  hundred  2IJ 
purfes  were  inflantly  Cent  to  the.  ferafquier  at  Bender,  with  Mean  and 
orders  to  deliver  them  to  the  king  of  Sweden,  but  not  be-u  juttbeh»~ 
fore  he  fhould  have  begun  his  journey.  By  fair  promifes,  vjour  of 
however,  Charles  perfuaded  him  to  part  with  the  money  ;  Carles, 
after  which,  in  (lead  of  letting  out,  he  ftquandered  away  his 
treafure  in  prefents  and  gratifications,  and  then  demanded 
loco- purfes  more  before  lie  w’ould  fet  out.  The  ferafquier 
was  aftonifhed  at  this  behaviour.  He  fhed  tears  ;  and,  turn¬ 
ing  to  the  king,  told  him,  that  his  head  would  be  the  for¬ 
feit  of  having  obliged  him  with  the  money.  The  grand  fig- 
nior,  on  being  acquainted  with  this  fhameful  behaviour  of 
Charles,  flew  into  a  rage,  and  called  an  extraordinary  divan, 
w'here  he  himfelf  fpoke,  a  thing  very  unufual  for  the  Tur- 
kifh  monarchs.  It  was  unanimouily  agreed  tliat  fuch  a  trouble- 
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Orders  were  therefore  pofitively  fent  to  Charles  to  de- 
;  and,  in  cafe  of  refuted,  to  attack  him  in  his  quar¬ 
ters.  Nothing  could  equal  his  obftinacy  on  this  occahou  : 


f^v  'den.  fame 

2r3  part 
The  Turks  ^ 

forc^him  bi  fpU.e  of  the'menaces  of  his  enemies,  in  fpite  of  the  intrea- 
to  depart.  ties  of  his  friends,  he  perfilled  in  his  refolution  ;  and  at  lall 
a  determined  to  refill,  with  30Q  Swedes,  being  all  the  attend- 
Hi*  dTpe-  ants  he  had,  an  army  of  20,000  janifaries  well  armed  and 
rate  refu’u-  furnffhed  with  cannon.  At  length  he  was  attacked  in  good 


fuhmlt  to  his  fate,  and  began  feritiufly  to  think  of  returning  Swe*,0l 
to  his  kingdom,  now  reduced  to  the  mod  deplorable  litua- 
tion.  His  habitation  was  now  fixed  at  Demotica,  a 
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though  it  mild  be  owned,  that  even  in  this  ex* 
tremity,  the  Turks  (bowed  their  regard  to  him,  and  were 
tender  of  his  life,  which  the  king  did  not  return  at  all  in  a 
fimihir  manner.  Moft  of  the  Swedes  furrendered  at 
once,  perhaps  as' thinking  it  the  only  method  of  faving  the 
king’s  life.  This  mifeonduft,  however,  had  a  quite  con¬ 
trary  effedl.  Charles  became  the  more  obftinatc,  the  more 
defperate  his  affairs  teemed  to  be.  With  40  menial  fervants 
only,  and  the  generals  Hord  and  Dardorff,  he  determined 
to  defend  him  fete  to  the  lad  extremity.  Seeing  his  foldiers 
lay  down  their  arms,  he  told  the  generals,  66  We  mud  now 
defend  the  hottfe.  Come,  (adds  he  with  a  finite),  let  us 
fuht  pro  arts  et  foci j.”  The  houfe  had  been  already  for¬ 
ced  by  the  Tartars,  all  but  a  hall  which  was  near  the  door, 
and  where  his  domeftics  had  affemblcd  themfelves.  Charles 
forced  his  way  through  the  janifaries,  attended  by  the  ge¬ 
nerals  Hord  and  Dardoff,  joined  his  people,  and  then  barri¬ 
caded  the  door.  The  moment  he  entered,  the  enemy,  who 
were  in  the  houfe,  threw  down  their  booty,  and  endeavoured 
to  efcape  at  the  windows.  Charles  purfued  them  from  room 
to  room  with  much  bloodfhtd,  and  cleared  the  houfe  in  a 
Tiehts  hbc  few  mjnutes<  pie  then  fired  furioufly  from  the  windows, 
buTis  taker;  killed  200  of  the  Turks  in  a  quarter  of  an  hour,  fo  that  the 
prifoner  bafhaw  who  commanded  them  was  at  length  forced  to  fet 
wfh  all  In  tbe  houie  on  fire.  This  was  dore  by  arrow’s  with  lighted 
followers,  {hot  into  the  roof  ;  blit  Charles,  inftcad  of  quitting 

it,  gave  orders  for  extinguifhing  the  fire,  in  which  he  him- 
fell  affifted  with  great  diligence.  All  efforts,  however,  were 
vain  :  the  roof  tell  in  ;  and  Charles,  with  his  few  faithful 
companions,  was  ready  to  be  buried  in  the  ruins.  In  this  ex¬ 
tremity  one  called  out,  that  there  was  a  necefiity  for  iurren- 
dering.  “  What  a  ft  range  fellow  !  (cries  the  king),  who 
would  rather  be  a  prifoner  with  the  Turks  than  mix  his  afhes 
with  thole  of  his  fovereign.”  Another  had  the  prefence  of 
mind  to  cry  out,  that  the  chancery  was  but  50  paces  off, 
had  a  ftone  roof,  and  was  proof  againft  fire.  Fleafed  with 
the  thoughts  of  again  coming  to  blows,  the  king  exclaimed, 
“  A  true  Swede  !  Let  11s  take  all  the  powder  and  ball  we 
can  curry.”  he  then  put  himielf  at  the  head  of  his  troops, 
and  falhed  out  with  fueh  fury  that  the  Turks  retreated  50 
paces  ;  but  falling  down  in  the  hurry,  they  ruffied  in  upon 
him,  and  carried  him  by  the  legs  and  arms  to  the  bafhaw’s 
tent. 

This  extraordinary  adventure,  which  favours  not  a  little  of 
infinity,  happened  on  the  12th  ol  February  17.13.  l“Ie 
was  now  kept  prifoner,  with  all  his  retir.ue  ;  and  in  this  fi¬ 
xation  he  was  vifited  by  the  unfortunate  Stanifiaus.  The 
latter,  as  we  have  already  obferved,  came  in  the  difguife  of  a 
Swediffi  officer,  and  had  indeed  ferved  in  the  Swediffi  army 
in  Pomerania,  for  which  reafon  he  was  arrefted  in  theTurk- 
ifh  dominions  ;  but  being  known  at  Bender,  notice  was  fent 
to  the  baffiaw  who  was  conducing  the  king  of  Sweden  to 
Adrianople.  The  baffiaw  communicated  the  news  to  Baron 
Fabricins,  a  favourite  or  Charles,  who  immediately  imparted 
it  to  the  king.  “  Dear  Fabricius,  (fays  this  inflexible  mo- 

_  narch),  run  ?nd  tell  him  never  to  make  peace  with  Augu- 

inieuibi.it)  ftus  ;  we  (hall  foon  have  a  change  in  our  affairs.” 
of  Uunict.  $ucb  Were  the  confiderations  that  Itiil  occurred  to  the 
mind  of  Charles  5  however,  at  lafl  he  feemed  inclined  to 


117 

Star  flans 
arr-  fled  i 
Turkey. 


alS 

Extieme 


town  about  fix  leagues  from  Adrianople.  Here  he  was  think  cf° 
lowed  provisions  lor  his  own  table  and  thofe  of  his  retinue  ;  returning 
but  only  2\  crowns  a  day  in  money,  inftead  ot  500  which  to  fig  do- 
he  had  received  at  Bender.  During  his  refidence  here lliin,0B* 
he  received  a  deputation  from  Helfe-Caflel,  foliciting  his 
content  to  the  marriage  of  the  landgrave  with  Eleonora 
piincefs  royal  of  Sweden;  to  which  he  readily  agreed:  a  de¬ 
putation  was  alfo  fent  him  by  the  regency  of  Sweden,  re¬ 
queuing  that  he  would  prepare  for  returning  to  his  own 
dominions,  which  were  ready  to  fink  under  a  ruinous  war 
in  his  ab fence.  What  determined  him,  however,  more  than 
any  thing  to  haften  his  return,  was  the  following  accident. 

The  new  grand  vizir  Ibrahim  Mulla,  having  for  private  rea¬ 
fon  s  determined  to  come  to  a  rupture  with  the  czar,  invited 
Charles  to  a  conference,  in  the  ftyle  and  with  the  familiarity 
of  an  equal.  Charles  was  fo  much  chagrined  at  this  indig-  Obliged, M 
nity,  that  he  fent  his  chancellor  Mullern  to  meet  the  vizir,  his  unfea* 
with  a  pretence  that  he  was  fick.  To  avoid  giving  offence fo^]e 
to  this  ininifter,  Charles  was  obliged  to  keep  his  bed  during 
his  refidence  at  Demotica,  which  was  for  10  months  after,  bed  for  ro 
At  laft,  this  vizir  being  ftrangled,  and  the  Swediffi  interefl months; 
at  the  Porte  thereby  entirely  ruined,  he  determined  to  quit 
Turkey  at  all  events.  His  departure  was  to  be  negotiated 
by  his  favourite  Grothufen,  whom  he  vefted  with  the  cha¬ 
racter  of  ambaffador  extraordinary  ;  fending  him  to  Adri-  211 
anople  with  a  train  of  14  perfons  richly  drefled.  To  equip  Sends  an 
this  retinue  the  king  was  reduced  to  the  moft  mortifying 
ffiifts,  and  to  the  neceffity  of  borrowing  money  from  ufurers  whfV”,j 
at  50  per  cent.  The  great  objefl  was,  to  obtain  from  the  very  fa- 
vizir  money  and  a  paffport.  Grothufen  was  received  with  v  i  ably 
all  the  refpeCt  due  to  his  rank  ;  but  the  vizir  ftarted  dif-rcceived* 
ficulties.  With  regard  to  the  paffport,  he  faid,  it  could  be 
of  no  ule  until  the  content  of  the  court  of  Vienna  was  fir  ft: 
obtained ;  and  as  to  money,  he  faid,  “  his  mailer  knew 
how  to  give  when  he  thought  proper,  but  it  was  beneath  his 
dignity  to  lend,  that  the  king  ffiould  'have  every  neeeflary 
provided  for  his  journey,  and  poffibly  the  Porte  might  make 
tome  pecuniary  present,  but  he  would  not  have  it  expcdled.” 

The  imperial  ininifter,  however,  removed  every  difficulty 
with  regard  to  the  paffport,  by  granting  it  in  the  moft  full  and 
ample  manner,  in  the  name  of  the  emperor,  the  princes  and 
flates  of  Germany.  He  fent  alfo  a  prefent  to  the  king, 
conii fling  of  a  tent  of  fcarlet  richly  embroidered  with  gold  ; 
a  fabre,  the  handle  of  which  was  iludded  with  jewels  ;  and 
eight  fine  horfes  richly  caparifoned.  Money,  die  article 
moft  wanted,  was  entirely  forgotten  however,  the  day  was 
fixed  for  Charles’s  departure,  and  the  vizir  appointed  60  1 

carriages  loaded  with  all  kinds  of  provifions,  and  feveral  com¬ 
panies  of  janifaries  and  other  troops  to  attend  him  to  the 
frontiers  of  Tranfylvania.  *2l 

On  the  14th  ot  O&ober  1 7  1 4  , Charles  quitted  his  bed  se-*  out 
at  Demotica,  and  fet  out  for  Sweden.  All  the  princes  Sweden, 
through  whole  territories  he  was  to  pafs,  had  given  orders 
for  his  entertainment  in  the  moil  magnificent  maimer ;  but 
the  king,  perceiving  that  thefe  compliments  only  rendered 
his  imprifonment  and  other  misfortunes  more  confpieuons,  w 
fuddenly  d  if  miffed  his  Turkifh  attendants,  and  afiembling  n;f:«  fie 
his  own  people,  bid  them  take  no  care  about  him,  but  make  hi*  ietm 
the  bell  of  their  way  to  Stralfund.  After  this  he  fet  out^j 
poft,  in  the  habit  of  a  German  officer,  attended  only  by  Co- oniy  c,  e 
lonel  During.  Keeping  the  by  reads  through  Hungary,  attends 
Moravia,  Auflria,  Bavaria,  Wirtemberg,  the  Palatinate, Weit- 
phalia,  and  Mecklenburg,  he  arrived  on  the  21ft  of  November 
at  midnight  before  the  gates  of  Strallund.  Being  unknown, 
he  was  admitted  with  difficulty ;  but  being  foon  recognized 
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by  the  governor,  the  greateft  tokens  of  joy  were  fhown  all 
over  the  town.  In  thi*  midft  of  the  tumult  Charles  went 
to  bed.  He  had  been  booted  for  16  days,  and  now  his  legs 
,  ra'iun  i.  were  1  welled  to  fuqh  a  degree  that  it  was  neceflary  to  cut  his 
.idisn-cci-  boots  off.  Having  dept  for  fome  hours,  he  arefe,  reviewed  his 
troops,  and  gave  orders  tor  renewing  the  war  with  redoubled 
vigour. 

Sweden  was  now  in  the  greateft  diftrefs.  We  have  al¬ 
ready  mentioned,  that  on  the  news  of  the  defeat  at  Pultowa, 
the  Danes  had  invaded  Schonen,  but  were  defeated  by  Ge¬ 
neral  Steenboek.  This  victory,  however,  did  not  put  an 
end  to  the  war.  On  the  contrary,  the  kings  of  Denmark 
and  Poland,  with  the  czar  of  Mtifcovy,  entered  into  flridler 
bonds  of  amity  than  ever.  They  dreaded  the  return  of 
Charles  to  his  own  dominions,  arid  apprehended  that  num- 
berlefs  victories  would  foon  efface  the  remembrance  of  Pul- 
t°wa.  1  hey  determined,  therefore,  to  make  the  be  ft  ufe 
of  their  time  ;  and  perhaps  Charles  never  took  a  more  im¬ 
prudent  relolution  than  obstinately  to  remain  fo  long  in  the 
I  urkifh  dominions.  1  he  kings  of  Denmark  and  Poland  in¬ 
vaded  Pomerania  ;  but  after  laying  fiege  in  vain  to  Stral- 
fund,  Wilmar,  and  other  places,  they  were  obliged  to  retire 
with  du, grace  into  winter-quarters.  In  17*2,  the  king  of 
Denmark  invaded  and  reduced  Bremen  and  Verden  ;  but 
lefcawthe  the  fame  year  met  with  a  terrible  defeat  from  Steenboek, 
^!tcr.bUt  tiiC  ^  a  Va^  num-er  killed  anci  wounded,  and  almoft 
v.irdstaktna^  ^eir  artillery  taken.  The  following  year,  however,  this 
uifoner  general  being  purfued,  and  furrounded  by  the  united  forces 
vith  bis  of  the  Ruffians,  Danes,  and  Saxons,  was  obliged  to  throw 
irhuls  army  himfelf  into  the  neutral  town  of  Tommmgen  ;  where  he  was 
befieged,  and  obliged  to  fur  render  at  diferetion,  with  his 
whole  army.  The  confequence  of  this  difafter  was  an  invafion 
of  Finland  by  the  czar;  which  province  he  totally  reduced, 
after  defeating  the  Swedes  in  feveral  engagements.  Indeed, 
the  Swedifli  forces  were  now  fo  much  reduced,  that  they 
were  unable  to  cope  with  almoft  any  enemy.  The  return 
of  Charles,  however,  feemed  to  give  new  life  to  the  whole 
ration.  Though  the  number  ot  inhabitants  was  vif  bly  di- 
minifhed,  the  levies  lie  had  ordered  were  completed  in  a  few 
weeks  :  but  the  hands  left  to  cultivate  the  eaith  confifted  of 
the  infirm,  aged,  and  decrepid  ;  fo  that  £  famine  was  threa¬ 
tened  in  confequence  of  the  military  rage  which  had  feized 
all  the  youth  of  the  kingdom. 

The  prefence  of  Charles  did  not  now  produce  thofe  con- 

e,  _ fequenccs  which  the  allies  had  feared.  The  kingdom  was 

[wediih  af-  too  much  reduced  to  be  able  to  furnifh  the  neceflary  fupplies 
of  men  and  money ;  and  though  the  king’s  courage  and 
military  fkill  were  not  in  the  leafl  diminifhed,  the  efforts  he 
made,  inftead  of  refloring  Sweden  to  its  fplendour,  ferved 
entirely  to  ruin  it.  In  1715,  Pruffia  declared  again!!  him, 
011  account  of  his  demanding  back  the  town  /  of  Stetin, 
which  that  monarch  had  feized.  To  complete  his  embar. 
raiTment,  the  ele&or  of  Hanover,  George  I.  of  Britain,  al- 
fo  became  his  enemy.  The  forces  of  Denmark,  Pruffia,. 
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encom-  Saxony,  and  Hanover,  joined  to  inveft  Wifmar,  while  a  bo- 
j  on  dy  of  36,000  men  formed  the  fiege  of  Stralfund;  at  the 

lemie*  ^  ^ame  ^iat  ^ie  czar>  a  fleet  20  lai’ge  fliips  of 
war,  and  150  tranfports,  carrying  30,000  men,  threw  every 
part  of  the  Swedifh  coaft  into  the  greateft  confternation. 

The  heroifm  of  Charles  could  riot  prevail  again  ft  fo  many 
219  enemies  ;  yet  he  was  Hill  fo  dreadful,  that  the  prince  of 
lisdefpe-  Anhalt,  with  12,000  brave  troops,  did  not  think  himfelf 
‘tc  valour,  a  match  (or  this  furious  enemy  when  at  the  head  of  only 
2000,  till  lie  had  entrenched  his  army  behind  a  ditch,  de¬ 
fended  by  chevaux  de  frize.  It  appeared,  indeed,  that  his 
,  precaution  v.  as  not  unneceffary ;  tor  in  the  night  Charles 
with  his  men  clambered  up  the  ditch,  and  attacked  the  ene- 
‘  my  in  his  uiual  manner.  Numbers,  however,  at  laft  prevaii- 
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ed ;  and  Charles  was  obliged  to  retire,  after  having  feen  hi3  Sweden. 

favourite  Grothufen,  General  Dardorff  and  During,  the  ^ - v~” " l,J' 

companions  of  his  exile,  killed  by  his  fide,  he  himfelf  being 
wounded  in  the  breaft. 

Phis  rafh  attempt  was  made  in  order  to  fave  Rugen,  Stralftmd 
from  whence  the  town  of  Strallund  was  fupplied  with  pro-  befieged,. 
vifions.  The  place  was  well  fortified,-  and  garrifoned  with 
9000  men,  with  Charles  himfelf  at  their  head ;  but  no¬ 
thing  could  reiift  the  efforts  of  the  enemy.  The  houfes  were 
laid  in  allies  by  the  bombs  the  walls  miferably  (battered, 
and  large  breaches  made  in  them  by  the  cannon  ;  fo  that  by 
the  17th  of  December  it  was  propofed  to  give  the  affault* 
ihe  attack  on  the  horn-work  was  defperate  :  the  enemy 
was  twice  repulfed  ;  but  at  laft,  by  dint  of  numbers,  effec¬ 
ted  a  lodgment.  The  next  day  Charles  headed  a  Tally,  in 
which  lie  dealt  terrible  deftruHion  among  the  befiegers,  but 
was  at  length  overpowered  and  obliged  to  retreat  into  the 
town.  At  laft  his  officers,  apprehending  that  he  mull  ei¬ 
ther  fall  into  the  hands  of  the  enemy,  or  be  buried  in  the 
ruins  of  the  place,  intreated  him  to  retire.  A  retreat,  how-  And ' ukeir, 
ever,  was  now  almoft  as  dangerous  as  to  remain  in  the  town,  in  fpite  of  * 
on  account  of  the  fleets  of  the  enemy  with  which  the  fea  che  u£mofl 
was  covered  ; .  and  it  is  thought  that  this  very  circumftance ^kin^ 
induced  the  king  to  confent  to  it.  Setting  out,  therefore, 
in  a  fmal  1  boat  with  fails  and  oars,  he  paffed  all  the  enemy’s 
fhips  and  batteries,  and  arrived  fafe  at  Yftedt  in  Schonen. 

To  revenge  himfelf  lor  thefe  Ioffes,  Charles  invaded  Nor-  Charles  in— 
way  with  an  army  of  25,000,  men.  The  Danes  were  every  vadfS  Nor- 
where  defeated  and  purfued  with  that  vigour  for  which  the  way  t0{^° 
king  of  Sweden  was  fo  remarkable;  but  ftrong  reinforce- ^U1  v 
ments  arriving  from  Denmark,  and  provifions  failing,  he  was 
at  laft  obliged  to  retire,  and  evacuate  the  country.  Soon 
after  this  the  Swedes  loft  Wifmar;  but  when  every  thing 
feemed  to  go  to  wreck,  Baron  Goertz  the  chief  minifter  and 
favourite  of  Charles  found  means  to  fet  011  foot  a  treaty 
with  the  czar  of  Mofcovy,  by  which  the  molt  formidable  233 
of  all  Charles’s  enemies  was  taken  off.  The  minifter  found  A  treat y 
means  to  work  upon  the  inflexible  and  flubborn  temper  ofp*^1  t{lc 
Charles,  by  reprefenting  to  him  that  the  ceffion  of  certain  Mufcovy 
provinces  to  Peter  would  induce  him  to  affift  him  in  hisprcje&eL 
projects  of  again  dethroning  Auguftus,  and  of  replacing 
James  on  the  throne  of  Britain  ;  which  laft  fcheme  he  had 
projected  out  of  revenge  for  the  eledor  of  Hanover  having 
feized  on  the  duchies  of  Bremen  and  Verden.  In  confe¬ 
quence  of  the  conferences  between  the  czar  and.  Goertz,  the 
former  engaged  to  fend  into  Poland  an  army  of  80,000  men, 
in  order  to  dethrone  that  prince  whom  he  had  fo  long  de¬ 
fended.  He  engaged  alfo  to  furnifh  fhips  for  tranfporting; 

30,000  Swedes  to  Germany  and  10,000  into  Denmark. 

This  treaty,  however,  was  not  fully  ratified  ;  and  the  king’s 
death,  which  happened  in  1718,  put  a  final  flop  to  all  the 
great  profpeds-  of  Sweden. 

The  king  had  refolved  on  the  conqueft  of  Norway  be-  Charles  in  J 
fore  he  dethroned  Auguftus  ;  and  as  no  difficulties  ever  de- vades  Nor— 
terred  him,  he  marched  his  army  into  that  cold  and  barren  way  a£ain» 
country  in  the  month  of  October,  when  the  ground  wascover-  fiege3  to 
ed  with  froft  and  Inow.  With  1 8,000  men  he  formed  the  fiege  Frederick^- 
of  Frederickfhall,  though  the  feverity  of  the  froft  rendered  ^fl¬ 
it  almoft  impoffible  to  break  ground.  Charles,  however, 
refolved  to  form  trenches ;  and  his  foldiers  cheerfully  obey¬ 
ed,  digging  into  the  ground  with  the  fame  labour  as  if  they 
had  been  piercing  a  rock.  On  the  nth  of  December  the 
king  vilited  the  trenches  in  the  midft  of  a  terrible  fire  from  235 
the  er.erny,  imagining  that  his  men  might  be  animated  by  Hi?ex“ 
his  prefeisce.  He  tcok  his  poft  in  the  mod  dangerous  fla-^f^13^ 
tion  he  could  choofe,  ftanding  upon  a  gabion  and  leaning rcquence°of; 
with  his  arm  over  the  parapet,  while  the  enemy  were  firing  which  he  13 
chain  (hot  at  the  very  fpot  where,  he  flood.  He  was  ^killed. 

3  treated 
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Sweden,  treated  to  charge  his  flation  ;  but  he  remained  obftinate, 
v—  as  if  he  had  been  proof  again  ft  cannon  bullets.  At  laft  he 
was  feen  to  fall  on  the  parapet  with  a  deep  groan.  A  fmail 
cannon-ball  had  ftruck  him  on  the  temple,  beat  in  die  left 
eye,  and  forced  the  right  eye  quite  out  of  its  locket ;  Ins  right 
hand  in  the  mean  time  graiped  the  hilt  of  his  fword,  as  if  he 
had  meant  to  revenge  the  blow  (c). 

Charles  XII.  was  fucc ceded  by  his  filler  the  princefs 
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Ulrica  Eleonora,  wife  to  the  hereditary  prince  of  Heffe. 
the  death  of 0n  this  occafion  the  ftates  took  care  to  make  a  previous 
ch^.XU.  ftipulation  for  the  recovery  of  their  liberties,  and  obliged 
the  year  the  princefs  to  %n  a  paper  to  this  purpofe  before  entering 
'on  the  government.  Their  firit  care  was  to  make  a  peace 
with  Great  Britain,  which  the  late  king  intended  to  have 
invaded.  The  Swedes  then,  to  prevent  their  farther  Ioffes 
by  the  progrefs  of  the  Ruffian,  the  Daniffi,  the  Saxon,  and 
other  arms,  made  many  great  facrifices  to  obtain  peace  from 
thofe  powers.  The  French,  however,  about  the  year  1738, 
formed  a  dangerous  party  in  the  kingdom,  under  the  name 
of  the  Hots  ;  which  not  only  broke  the  internal  quiet  of 
the  kingdom,  but  led  it  into  a  ruinous  war  with  Ruftia,  by 
which  the  province  of  Finland  was  loft,  i  heir  Swedifh 
inajeftics  having  no  chddren,  it  was  neceffary  to  fettle  the 
fucceffion  ;  efpecially  as  the  duke  of  Holftein  was  defeended 
from  the  queen’s  eldeft  lifter,  and  was,  at  the  fame  time, 
the  preemptive  heir  to  the  empire  of  Ruftia.  hour  com¬ 
petitors  appeared ;  the  duke  of  Holftein  Gottorp,  prince 
Frederic  of  Heffe- Cafiel  nephew  to  the  king,  the  prince  of 
Denmark,  and  the  duke  of  Deux-Ponts.  1  he  duke  of 
Holftein  would  have  carried  the  ele&ion,  had  he  not  em¬ 
braced  the  Greek  religion,  that  he  might  mount  the  throne 
of  Ruffia.  The  czarina  interpofed,  and  offered  to  reftore 
all  the  conqnefts  fhe  had  made  from  Sweden,  excepting  a 
fmail  diftrift  in  Finland,  if  the  Swedes  would  receive  the 
duke  of  Holftein’s  uncle,  Adolphus  Frederic  bifhop  of  Lu- 
bec,  as  their  hereditary  prince  and  fucceffor  to  their  crown. 
This  was  agreed  to  ;  and  a  peace  was  concluded  at  Abo, 
under  the  mediation  of  his  Britannic  majefty.  This  peace 
was  fo  firmly  adhered  to  by  the  czarina,  that  his  Danifh 
majefty  thought  proper  to  drop  all  refentment  for  the  in¬ 
dignity  done  his  Ion.  The  prince-fueceffor  married  the 
princefs  Ulrica,  third  fifter  to  the  king  of  P ruffia ;  and  in 
1751  entered  into  the  poffeffion  of  his  new  dignity,  which 
proved  to  him  a  crown  of  thorns.  Through  a  ftrange  med¬ 
ley  of  affaiis  and  views  of  mtereft,  the  French  had  acquired 
vaft  influence  in  all  the  deliberations  of  the  Swediftn  fenate, 
who  of  late  have  been  little  better  than  penfioners  to  that 
crown.  The  intrigues  of  the  fenators  forced  Adolphus  to 
take  part  in  the  late  war  againft  Pruflia :  but  as  that  war 
was  difagreeable  not  only  to  the  people,  but  alfo  to  the  king 
of  Sweden,  the  nation  never  made  fo  mean  an  appearance ; 
and  upon  Ru Ilia’s  making  peace  with  the  king  of  Pruffia, 
the  Swedes  likewife  made  their  peace,  upon  the  terms 
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"  of  leaving  tinners  as  they  flood  at  the  beginning  of  the  war.  Sweden. 
Adolphus  died  difpirited  in  1771,  after  a  turbulent^uscn  of  v 
twenty  years;  and  was  fuccecded  by  his  ion  Guftavus.  *37 

The  moll  remarkable  tranfaition  or  this  reign  is  the  revo- a(-ceu”ul 
lution  which  took  place  in  the  government  in.  the  throne. 

1  772,  by  which  the  king,  from  being  the  mofl  limited  be¬ 
came  one  of  the  mod  defpotic  monarchs  in  Europe.  E\er 
fince  the  death  of  Charles  XII.  the  whole  power  of  the 
kingdom  had  been  lodged  in  the  ftates;  and  this  power  ^3^ 
they  had  on  all  occalions  moft  grievonfly  abufed.  Gnfta*thc  revo’u. 
vus  therefore  determined  either  to  feize  on  that  power  oftion  in 
which  they  made  fuch  a  bad  ufe,  or  peiifli  in  the  attempt.  1772,  >iy 
The  revolution  was  effeded  in  the  following  manner. 
the  morning  of  the  19th  of  Auguft  i772>  a  considerable  ^ot*c# 
number  of  officers,  as  well  as  other  perfons  known  to  be 
attached  to  the  royal  caufe,  had  been  fummoned  to  attend 
his  majefty.  Before  ten  lie  was  on  horlebaek,  and  vifited 
the  regiment  of  artillery.  Ashe  paffed  through  the  ftreets 
he  was  more  than  utually  courteous  to  all  he  met,  bowing 
familiarly  to  the  lowefl  ot  the  people.  On  the  king  s  re¬ 
turn  to  his  palace,  the  detachment  which  was  to  mount 
guard  that  day  being  drawn  up  together  with  that  which 
was  to  be  relieved,  his  majefty  retired  with  the  officers  into 
the  guard-room.  He  then  addreffed  them  with  all  that 
eloquence  of  which  lie  is  faid  to  have  been  a  perfed  mafter  ; 
and  after  infmuating  to  them  that  his  life  was  in  danger,  he 
expofed  to  them  in  the  ftrongcfl  colours  the  wretched  ftate  of 
the  kingdom,  the  (hackles  in  \f  hich  it  was  held  by  means  of 
foreign  gold,  and  the  diffenfions  and  troubles  ariftng  from  the 
fameenufe  which  had  diftraded  the  diet  during  the  courfe  of 
fourteen  months.  He  affured  them  that  his  only  defign 
was  to  put  an  end  to  thefe  diforders  ;  to  ban i Hi  corruption, 
reftore  true  liberty,  and  revive  the  ancient  luftre  of  the  Svve- 
difli  name,  which  had  been  long  tarnifned  by  a  venality  as 
notorious  as  it -was  difgraceiul.  Then  affuring  them  in  the 
ftrongeft  term3  that  he  difclaimed  for  ever  all  abfolnte 
power,  pr  what  the  Swedes  call  fovereignty ,  he  concluded 
with  thefe  words  :  I  am  obliged  to  defend  my  own 

liberty  and  that  of  the  kingdom,  againft  the  ariftocracy 
which  reigns.  Will  you  be  faithful  to  me,  as  your  fore¬ 
fathers  were  to  Guftavus  Vafa  and  Guftavus  Adolphus? 

I  will  then  rifk  my  life  for  your  welfare  and  that  ot  my 
country.” 

The  officers,  moft  of  them  young  men,  of  whofe  attach¬ 
ment  the  king  had  been  long  fecure,  who  did  not  thorough¬ 
ly  perhaps  fee  into  the  nature  of  the  requeft  his  majefty 
made  them,  and  were  allowed  no  time  to  reflect  upon  it, 
immediately  confented  to  every  thing,  and  took  an  oath  of 
fidelity  to  him.  _  239 

Three  only  refufed  One  of  thefe,  Frederic  Cederftrom,RefoJuti 
captain  of  a  company  of  the  guards,  alleged  he  had  already 
and  very  lately  taken  an  oath  to  be  faithful  to  the  ftates, t)tliccr* 
and  confequently  could  not  take  that  which  his  majefty  then 

exa&ed 


(c)  Such  is  the  account  given  by  Voltaire  of  the  untimely  death  of  this  northern  hero.  Many  perfons,  however,  who 
had  the  beft  opportunities  of  procuring  authentic  information  at  the  time,  have  declared  that  they  believed  he  was  af- 
faffinated  by  a  Frenchman  who  was  among  his  attendants.  The  famous  earl  of  Peterborough,  who,  m  his  rapid  marches 
and  fearlefs  intrepidity,  bore  no  Imall  refemblance  to  Charles  XII.  affured  Bifhop  Beikeley,  that  he  had  no  doubt  of  the 
Swediffi  monarch’s  having  been  affaffinated ;  and  Mr  Wraxall,  in*  the  account  of  his  Travels  through  Sweden,  gives 
fuch  arguments  for  the  truth  of  that  opinion  as  leave  very  little  doubt  in  our  minds.  It  muft  be  confeffed,  however, 
that  Mr  Coxe  reafons  plaufibly  in  fupport  of  the  other  opinion  ;  and  perhaps  at  this  diftance  of  time  nothing*  can  be  ai 
with  certainty  on  this  queftion,  but  what  has  been  faid  by  Johnfon : 

His  fall  was  deftined  to  a  barren  flrand, 

A  petty  fortrefs,  and  a  dubious  hand. 

He  left  the  name,  at  which  the  world  grew  pale, 

„  To  paint  a  moral,  or  adorn  a  tale.  Vanity  of  Human  Wifbe:> 
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Sweden,  exafted  of  him.  The  king,  looking  at  him  ftcrnly,  an-  lofs  to  know  the 
u — v  '  f we  red,  u  Think  of  what  you  are  doing.”  “  I  do,  re¬ 

plied  Cederftrom  ;  and  what  1  think  to  day,  I  (hall  think 
to -mono  w  :  and  were  I  capable  of  breaking  the  oath  by 
which  I  ?.in  already  bound  to  the  dates,  1  fnould  be  likewife 
capable  ol  breaking  that  your  majefty  now  re  quells  me  to 
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coming 


of  the  fhouts  they  heard,  were 
to  inquire  into  the  caufe  cf  them,  when 


take.” 

The  king  then  ordered  Cederftrom  to  deliver  up  his  fword, 
and  {nit  him  in  arreft. 

His  majefty,  however,  apprelienfive  of  the  impreffion 
which  the  proper  and  refolnte  conduct  of  Cederltrom  might 
make  upon  the  minds*  o*  the  other  officers,  Ihortly  after¬ 
wards  ioftened  his  tone  of  voice  ;  and  again  addreffing  him¬ 
felf  to  Cederftrom,  told  him,  that  as  a  proof  of  the  opinion 
he  entertained  of  him,  and  the  confidence  he  placed  in  him, 
he  would  return  him  his  fword  without  infilling  noon  his 
taking  the  oath,  and  would  onlv  deb  re  his  attendance  that 
day.  Cederftrom  continued  firm  ;  he  anfvvered,  that  his 
majefly  could  place  no  confidence  in  him  that  day,  and  that 
he  begged  to  he  excufed  from  the  fci  vice. 

While  the  king  was  fhnt  up  with  the  officers,  Senator 
Railing,  to  whom  the  command  of  the  troops  in  the  town 
had  been  given  two  days  before,  came  to  the  door  of  the 
guard  room,  and  was  told  that  he  could  not  be  admitted. 
The  fenator  infilled  upon  being  prefent  at  the  diftribution 
of  the  order?,  and  fent  to  the  king  to  defire  it ;  but  was 
anfvvered,  he  mull  go  to  the  fenate,  where  his  majefly  would 
fpeak  to  him. 

The  officers  then  received  their  orders  from  the  king ; 
the  firft  of  which  was,  that  the  two  regiments  of  guards 
and  of  artillery  ffiould  be  immediately  aflembled,  and  that  a 
detachment  of  36  grenadiers  ffiould  be  polled  at  the  door  of 
the  council  chamber  to  prevent  any  of  the  fenators  from 
corning  out. 

But  before  the  orders  could  he  carried  into  execution, 
ft  was  necelfary  that  the  king  Ihonld  addrefs  himfelf  to 
the  foldiers  ;  men  wholly  unacquainted  with  his  defigns, 
and  accuftoined  to  pay  obedience  only  to  the  orders  of  the 
fenate,  whom  they  had  been  taught  to  hold  in  the  highclt 
140  reverence. 

heking  As  his  majefty,  followed  by  the  officers,  was  advan- 
ai  fuldicr  c*n  1  ^rwm  f^ie  £uar<^  room  to  the  parade  for  this  pnr- 
*pole,  fome  of  them  more  cautious,  or  perhaps  more  timid 
than  the  reft,  became,  on  a  ffiort  reflection,  apprehend ve 
of  the  confeqnences  of  the  meafure  in  which  they  were 
engaged  :  they  began  to  exprefs  their  fears  to  the  king, 
that  unlefs  (©me  perfons  of  greater  weight  and  influ¬ 
ence  than  themfelves  were  to  take  a  part  in  the  fame 
caufe,  lie  could  hardly  hope  to  fueceed  in  his  enterprife. 
The  king  Hopped  a  while,  and  appeared  to  hefitate.  A 
ferjeant  of  the  guards  overheard  their  dffcourfe,  and  cried 
nloud, — “  It  ffiall  fneceed — Long  live  Guftavus  !  ”  His 
majefty  immediately  faid,  “  Then  I  will  venture  — and 
flepping  forward  to  the  foldiers,  he  addrelfed  them  in  terms 
nearly  fimilar  to  thole  he  had  made  ufe  of  to  the  officers, 
and  with  the  lame  fuccefs.  They  anfvvered  him  with  loud 
acclamations  :  one  voice  only  laid,  No  ,*  but  it  was  not  at¬ 
tended  to. 

In  the  mean  time  fome  of  the  king’s  emiflaries  had  fpread 
a  report  about  the  town  that  the  king  .was  arrefted.  This 
drew  the  populace  to  the  palace  in  great  numbers,  where 
they  arrived  as  his  majefty  had  concluded  his  harangue  to 
the  guards.  They  tellified  by  reiterated  ffiouts  their  joy 
at  feeing  him  fafe  ;  a  joy  which  promifed  the  happieft  con- 
clulion  to  the  bufmefs  of  the  day. 

The  fenators  were  now  immediately  fecured.  They  had 
from  the  window  of  the  council-chamber  beheld  what  was 
going  forwaid  on  the  parade  before  the  palace  ;  and,  at  a 
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down  to  inquire  into  the  caufe  of  them,  when  ‘  v 
jw  « 1LH  men  uayuiicui  iixcu,  miurinea  mem 

it  was  his  majefty ’s  pleaftire  tliey  ffiould  continue  where fenjitorp, 
they  were.  They  began  to  talk  in  a  high  tone,  but  wereand  be- 
a  11  fv  ered  only  by  having  the  door  fnut  and  locked  upon  comes  ma- 
them.  *0  v  ter  «i  the 

rp,  1  r  .  Whole 

ine  moment  the  fecret  committee  heard  that  the  fenate  power  in 
was  arrefted,  they  feparated  of  themfelves,  each  individual  he  king- 
providing  for.  his  own  lafety.  The  king  then  mounting  his^ura* 
liorfe,  followed  by  his  officers  with  their  fwords  drawn,  a  large 
body  °f  foldiers,  and  numbers  of  the  popujace,  went  to  the 
other  quarters  of  the  town  where  the  foldiers  lie  had  order¬ 
ed  to  be  aflembled  were  polled.  He  found  them  all  equal¬ 
ly  willing  to  fupport  his  caufe,  and  to  take  an  oath  of 
fidelity  to  him.  As  he  palled  through  the  ilreets,  he  de¬ 
clared  to  the  people,  that  lie  only  meant  to  defend  them, 
and  fave  his  country  ;  and  that  if  they  would  not  confide 
in  him,  he  would  lay  down  his  feeptre,  and  furrender  up 
his  kingdom.  So  much  was  the  king  beloved,  that  the 
people  (fome  of  whom  even  fell  down  upon  their  knees) 
with  tears  in  their  eyes  implored  his  majefty  not  to  abandon 
them.  .  '  *4i 

The,  king  proceeded  in  hiscourfe,  and  in  left  than  an  hourSumrn««* 
made  himfelf  mailer  of  all  the  military  force  in  Stockholm.  a^5rj^ 
In  the  mean  time  the  heralds,  hv  proclamation  in  the  feve-  [taies  •*  ^ 
ral  quarters  of  the  city,  fummoned  an  aflembly  of  the  States 
for  the  enfuing  morning,  and  declared  all  members  traitors 
to  their  country  who  ffiould  not  appear.  Thither  his  ma¬ 
jefty  repaired  in  all  the  pomp  of  royalty,  furrounded  by  his 
guards,  and  holding  in  his  hand  the  lilver  feeptre  of  Gufta- 
vus ‘Adolphus'.  In  a  very  forcible  fpeech>  he  lamented  the 
unhappy-  ftate  to  which  the  country  was  reduced  by  the  con- 
du£t  of  a  party  ready  to  faerifice  every  thing  to  its  am¬ 
bition,  and  reproached  the  ftates  with  adapting  their  actions 
to  the  views  of  foreign  courts,  from  which  they  received  the 
wages  of  perfidy.  “  If  any  one  dare  contradict  this,  let 
him  rile  and  Ipeak.” — Conviction,  or  fear,  kept  the  aflem- 
bly  filcnt,  and  the  lecrttaiy  read  the  new'  form  of  govern¬ 
ment,  which  the  king  iubmitted  to  the  approbation  of  the 
ftates.  It  confided  of  fifty-ieven  articles  ;  of  which  the 
following  five  were  the  chief.  243 

j.  The  king  has  the  entire  power  of  convoking  and  ac- 

folving  the  aflembly  of  the  ftates  as  often  as  he  thinks  pro  -  ofgcH 

per.  2.  His  majefty  alone  has  the  command  of  the  army,  meat, 
fleet,  and  finances,  and  the  diipofal  of  all  offices  civil  and 
military.  3.  In  cafe  of  an  invafton,  or  of  any  preffing  ne~ 
ceffity,  the  king  may  impofe  taxes,  without  waiting  for  the 
aflembly  of  the  Hates.  4.  'Hie  diet  can  deliberate  upon  no 
other  fubjcdls  than  thofe  propofed  £y  the  king,  5.  The 
king  ffiall  not  carry  011  an  olferilive  war  without  the -con fent 
of  the  ftates.  When  all  the  articles  were  gone  through,  the 
king  demanded  it  the  ftates  approved  of  them,  and  was  an- 
fvvered  by  a  general  acclamation.  He  then  difmiffecl  all  the  fe¬ 
nators  from  their  employments,  adding,  that  in  a  few  days  he 
would  appoint  others ;  and  concluded  this  extraordinary 
feene  by  drawing  out  of  his  pocket  a  fmall  book  of  pfalms, 
from  which,  after  taking  off  the  crown,  he  gave  out  Te 
Denm.  All  the  members  very  devoutly  added  their  voices 
to  his,  and  the  hall  refounded  with  thankfgivings,  which 
it  is  to  be  feared  never  rofe  to  heaven,  if  fincerity  was  necefe 
fary  to  their  paflport.  244 

The  power  thus  obtained  the  king  employed  for  the  Lhe  king 
good  of  his  fubje&s.  He  took  care  that  the  jaw  ffiould  ben,ak.es  a 
adminillered  with  impartiality  to  the  richelt  noble  and  thehfs°power/ 
poo  reft  peafant,  making  a  fevere  example  of  fuch  judges  as 
were  proved  to  have  made  juftice  venal.  He  gave  parti¬ 
cular  attention  and  encouragement  to  commerce,  was  a 
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Sweden,  liberal  and  enlightened  patron  of  learnmg  and  fcience,  and 
— laboured  ftrenuoufly  to  introduce  into  his  kingdom  the  moll 
valuable  improvements  in  agriculture  that  had  been  made  in 
foreign  countries. 

But  while  thus  a&ive  in  promoting  the  arts  of  peace,  he 
was  not  inattentive  to  thofe  cf  war.  1  he  fleet,  which  he 
found  decayed  and  feeble,  he  in  a  few  years  reftored  to  a 
refpedable  footing,  and,  befides  changing  the  regulations  of 
the  navy,  he  raifed  a  new  corps  of  Tailors,  and  formed  them 
to  the  fervice  by  continual  exercife.  1  he  army,  which, 
as  well  as  the  navy,  had  been  negle&ed  during  the  arifto- 
cracy,  was  next  to  be  reformed.  The  king  began  by  giving 
cloaks,  tents,  and  new  arms  to  all  the  regiments.  After¬ 
wards,  under  the  direction  o!  Field  Marfhal  Count  de  Hef* 
fenllein,  a  new  exercife  was  introduced,  and  feveral  camps 
were  formed,  in  which  the  foldiery  were  manmuyred  by 
the  king  himfelf.  The  fale  of  military  offices,  which  had 
been  permitted  for  many  years,  was  entirely  fuppreffed  ;  and 
the  king  provided  not  only  for  the  re-eftablifhment  of  dif- 
cipline  and  good  order  in  the  army,  but  for  the  future  wel- 
fare  of  the  individuals  which  compofed  it.  1  hefe  warlike 
preparations  were  neceffary  to  a  plan  which  he  had  formed 
for  entirely  abolifhing  the  power  of  the  ariftocracy,  and 
freeing  Sweden  from  the  fadions  which  had  long  been 
formed  in  it  by  the  court  of  St  Paeifbiirgh.  The  change 
which  he  had  introduced  into  the  conflitution  was  very  ini¬ 
mical  to  the  intrigues  of  that  court  ;  and  the  Ruffian  am- 
baffador  exerted  himfelf  openly  to  bring  about  a  rupture 
between  the  king  and  the  difeontented  nobles.  Guftavus 
ordered  him  to  quit  the  kingdom  in  eight  days,  and  im¬ 
mediately  prepared  for  war  with  Ruffia.  To  this  appa¬ 
rently  rafli  enterprife  he  was  incited  by  the  Ottoman  Porte, 
at  that  time  unable  to  oppofe  the  armies  of  the  two  em¬ 
pires  :  and  his  own  ambition,  together  with  the  internal 
flate  cf  his  kingdom,  powerfully  concurred  to  make  him 
lend  every  affiftance  to  bis  ancient  ally.  It  is  needlefs  for 
us  to  enter  into  a  detail  of  the  particulars  of  that  war,  which, 
as  well  as  the  aflonifhing  activity  and  military  {kill  difplayed 
by  the  Swedifh  -monarch,  ate  frefh  in  the  memory  of  all  our 
readers.  Suffice  it  to  fay,  that  neither  Guttavus  Adolphus 
nor  Charles  XII.  gave  greater  proofs  of  undaunted  courage 
and  military  conduct  in  their  long  and  bloody  wars  than 
were  given  by  Gnfiavus  the  III.  from  the  end  of  the  year 
1787  to  1 79c,  when  peace  was  reftored  between  the  courts  of 
St  Peterfburgh  and  Stockholm.  Had  his  army  remained  faith¬ 
ful,  it  feems  in  a  high  degree  probable  that  he  would  have 
penetrated  to  the  metropolis  of  the  Ruffian  empire  in  the 
fir  ft  campaign  ;  and  vhen  he  was  deferted  by  that  army, 
and  his  councils  diftraded  by  new  hoftillties  commenced 
againll  him  by  the  Hanes,  the  vigour  and  refonrees  of  his 
mind  never  forfook  him.  When  the  court  of  Copenhagen 
was  compelled,  by  the  means  of  England  and  Pruffia,  to 
withdraw  its  troops  from  the  territories  of  Sweden,  the 
king  attacked  Ruffia  with  fuch  vigour  both  by  fea  and  land, 
difplayed  fuch  addrefs  in  retrieving  his  affairs  when  appa¬ 
rently  reduced  to  the  laft  extremity,  and  renewed  his  attacks 
with  fuch  pertinacious  courage,  that  the  emprefs  lowered 
the  haughtinefs  of  her  tone,  and  was  glad^  to  treat  with 
Guftavus  as  an  equal  and  independent  fovereign. 

Not*^  ar-  The  king  of  Sweden  was  now  at  liberty  to  cheriffi  again 
binary  de-  the  arts  of  peace,  and  to  humble  the  haughty  fpirit  of  the 
fpot,  tho’  nohles.  For  his  attempting  to  deprive  thofe  men  of  that 
;n*ome  power  which  they  had  for  many  years  employed  againll  their 
ful  and  in-  country,  he  has  been  held  up  to  the  world  as  a  defpot  who 
trampled  on  the  liberties  of  his  iubjeds  3  as  a  man  without 
fincerity  or  patriotifm  ;  and,  in  one  word,  as  a  perjuied  ty¬ 
rant,  who  overthrew  the  conflitution  which  he  had  fworn 
to  maintain.  That  he  was  not  troubled  with  a  fcrupulous 
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confcicnce,  when  fo  artfully  condufting  the  revolution  of  Sweden. 
1772,  mull  be  acknowleged  ;  nor  can  it  be  denied,  that  in  v— 
his  treaties  with  other  powers  he  fometimes  endeavoured  to 
overreach  them :  but  if  the  neceffities  of  ftate  ccm  .  in 
any  cafe  be  an  apology  for  falfehood,  they  would  fufficienU 
ly  apologize  for  the  duplicity  of  Guftavus.  ^  .e'vaJ  ea< 
gaged  in  the  arduous  enterprife  of  freeing  his  ft  °je  3  rcJm 
an  ariftocratic  tyranny  fupported  by  a  foreign  pow  ei  t  e 
mod  formidable  in  the  north  ;  he  had  been  forced  into  a 
war  with  that  power,  and,  as  there  is  reafon  to  believe,  pro- 
mifed  affiftance  which  be  never  received  ;  and  it  cannot  ex- 
cite  wonder  nor  great  indignation,  that,  as  foon  as  he  could 
make  an  honourable  peace,  he  embraced  the  opportunity 
without  paying  much  regard  to  the  interefts  of  an  alliance, 
which  tamely  looked  on  while  he  was  ft ruggling  with  dit-  S4s 
Acuities  apparently  nnfurmoi.ntable.  That  the  revolution  The  rev». 
which  heeffcaed  in  his  own  country  was  calculated  t°  t^t&ciaJ>e' 
promote  the  general  good  of  the  people,  rs  unqueihonao  e  , 
and  to  gain  fuch  an  obj«a  he  might  furely  reftore  the  crown 
to  its  ancient  fplendor,  without  bringing  upon  Ins  govern¬ 
ment  the  odious  epithet  of  defpotifm.  Produce. » 

The  nobles,  however,  continued  difeontented,  and  a  con-  *  n?irMy 
[piracy  was  planned  againll  Guftavus  under  Ins  own  r<™‘ agaiuft  the 
He  had  entered  into  the  alliance  that  was  formed  ag ainftkitg’i  life* 
the  revolutionary  government  of  France  ;  and  to  raife  an 
army  which  he  was  to  lead  in  perfon  to  co-operate  with  the 
emperor  and  the  king  of  Pruffia,  lie  was  obliged  to  nego¬ 
tiate  large  loans,  and  to  impofe  upon  Ins  fubjeCts  heavy 
taxes.  The  nobles  took  advantage  of  that  circumflance  to 
prejudice  the  minds  of  many  of  the  people  againll  the  fo¬ 
vereign  who  had  laboured  fo  long  for  their  real  good.  On 
the  1 6th  of  March  1792  he  received  an  anonymous  letter, 
warning  him  of  his  immediate  danger  from  a  plot  that  was 
laid  to  take  away  his  life,  requefling  him  to  remain  at  home, 
and  avoid  balls  for  a  year  ;  and  alluring  him  that,  if  he 
fhould  go  to  the  mafquerade  for  which  he  was  preparing, 
he  would  be  alfaffinatcd  that  very  night.  The  king  read 
the  note  with  contempt,  and  at  a  late  hour  entered  the  ball 
room.  After  fome  time  he  fat  down  in  a  box  with  the 
compte  D’Eflen,  aiul  oblerved  that  he  was  not  deceived  in 
his  contempt  for  the  letter,  iince  had  there  been  any  defign 
againll  his  life,  no  time  could  be  more  favourable  than  that 
moment.  He  then  mingled,  without  apprehenfton,  among 
the  crowd  ;  and  juft  as  he  was  preparing  to  retire  in  com¬ 
pany  with  the  Pruffian  ambaffador,  he  was  furrounded  by  2;c 
feveral  perfon*  in  malks,  one  of  whom  fired  a  piftol  at  the  The  l  ini’, 
back  of  the  king,  and  lodged  the  contents  in  his  body.  A 
fccne  of  dreadful  confuiion  immediately  enfned. 
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fpirators,  amidll  the  general  tumult  and  alarm,  had  time  to 
retire  to  other  parts  of  the  room  ;  but  one  ol  them  had  pre- 
vioufly  dropped  his  piftols  and  a  dagger  clofe  by  the  wound¬ 
ed  king.  A  general  order  was  given  to  all  the  company 
to  unmafk,  and  the  doors  were  immediately  clofed  ;  but  no 
perfon  appeared  with  any  particular  diftinguiffiing  marks  of 
guilt.  The  king  was  immediately  conveyed  to  his  apart- 
merit  ;  and  the  furgeon,  after  extrading  a  ball  and  fome 
{lugs,  gave  favourable  hopes  of  his  majelly  s  recovery. 

Sufpicions  immediately  fell  upon  fuch  of  the  nobles  a* 
had  been  notorious  for  their  oppofition  to  the  meafures  of 
the  court.-  The  anonymous  letter  was  traced  up  to  colonel 
Liljehorn,  major  in  the  king’s  guards,  and  he  was  immedi- 
ately  apprehended.  But  the  moft  fuccefsful  clue  that  teem¬ 
ed  to  offer  was  in  confequence  of  the  weapons  which  had 
fallen  from  the  affaffin.  An  order  was  iffued,  directing  all 
the  armourers,  gunfmiths,  and  cutlers  in  Stockholm,  to  givt- 
every  information  in  their  power  to  the  officers  of  julhce 
concerning  the  weapons.  A  gmifmith  who  had  repaired 
the  piftols  readily  recognized  them  to  be  the  fame  which 
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he  had  repaired  Tome  time  fince  for  a  nobleman  of  the  name 
of  Ankarftrom,  a  captain  in  the  army  ;  and  the  cutler  who 
had  made  the  dagger  referred  at  once  to  the  fame  perfon. 

The  king  languished  from  the  17th  to  the  29th  of  March. 
At  firfl  the  reports  of  his  medical  attendants  were  favour¬ 
able  ;  but  on  the  28th  a  mortification  was  found  to  have 
taken  place,  which  terminated  his  exigence  in  a  few  hours. 
On  opening  his  body,  a  fquare  piece  of  lead  and  two  rufly 
nails  were  found  unextradled  within  the  ribs. 

His  bchavi-  During  his  illnefs,  and  particularly  after  he  was  made  ac- 

hisdeath"6  clliaintC(^  ^e  certainty  of  his  approaching  difTolution, 
iii  eu  .  Guftavus  continued  to  difplay  that  unffiaken  courage  which 
he  had  manifefted  on  every  occafion  during  his  life.  A 
few  hours  before  his  deceafe  he  made  fome  alterations  in 
the  arrangement  of  public  affairs.  He  had  before,  by  his 
will,  appointed  a  council  of  regency  ;  but  convinced,  by 
recent  experience,  how  little  he  could  depend  on  the  attach¬ 
ment  of  his  nobles,  and  being  alfo  aware  of  the  neceffity  of 
a  (hong  government  in  difficult  times,  he  appointed  his 
brother,  the  duke  of  Sudermania,  foie  regent,  till  his  fon, 
who  was  then  about  fourteen,  ffiall  have  attained  the  age  of 
eighteen  years.  His  la  ft  words  were  a  declaration  of  par¬ 
don  to  the  confpirators  againfl  his  life.  The  a&ual  mur¬ 
derer  alone  was  excepted  ;  and  he  was  excepted  only  at  the 
ftrong  inftance  of  the  regent,  and  thofe  who  furrounded  his 
majefty  in  his  dying  moments.  Immediately  on  the  death 
of  the  'king,  the  young  prince  was  proclaimed  by  the  titles 
of  Guftavus  IV. 

Atikarftrom  was  no  fooner  apprehended,  than  lie  con- 
rent  of  the  felled  with  an  air  of  triumph,  that  he  was  the  perfon 
,onf}*ira-  <<  who  had  endeavoured  to  liberate  his  country  from  a  mon- 
fter  and  a  tyrant-”  Sufpicions  at  the  fame  time  fell  on  the 
counts  Horn  and  Ribbing,  baron  Pechlin,  baron  Ehrenfvard, 
baron  Hartfmandorf,  Von  Engerftrom  the  royal  fecretary, 
and  others  ;  and  theie  fufpicions  were  confirmed  by  the  con- 
feffion  of  Ankarftrom.  After  a  very  fair  and  ample  trial,  this 
man  was  condemned  to  be  publicly  and  feverely  whipped 
011  three  fucceffive  days,  his  right  hand  and  his  head  to  be 
cut  off,  and  his  body  impaled  ;  which  fentence  he  fuffered 
not  till  the  17th  of  May,  long  after  the  death  of  the  king. 
-—His"  property  was  given  to  his  children,  who,  however,  * 
were  compelled  to  change  their  name. 

The  counts  Horn  and  Ribbing  were  condemned  to  lofe 
their  right  hands,  and  to  be  decapitated.  Col.  Liljehorn 
and  lieutenant  Ehrenjwcrd  were  alfo  to  be  beheaded. — All 
thefe  confpirators  were  degraded  from  the  rank  of  nobles, 
and  their  property  declared  to  be  confiscated.  Major  Hart- 
manfdorf  was  to  forfeit  his  rank  in  the  army,  and  to  be  im- 
priioned  for  one  year.  Er.gerftrom  was  to  fuffer  perpetual 
imprifonment,  and  baron  Pechlin  and  fecretary  Lilleftr ahle 
to  be  imprifoned  during  pleasure.  Four  others,  accufed  of 
being  concerned  in  the  confpiracy,  were  pardoned,  and  fome 
were  acquitted. 

The  kingdom  of  Sweden,  in  its  preferit  ftate,  is  divided 
into  the  following  piovinces:  1.  Sweden  Proper.  2.  Goth¬ 
land.  3.  Finland.  4.  Swedifh  Lapland.  And,  5.  The 
Swediffi  iflands.  Great  abatements  mull  be  made  for  the 
lakes  and  unimproved  parts  of  Sweden,  which  are  fo  ex¬ 
tend  ve  that  the  habitable  part  is  confined  to  narrow  bounds. 

The  face  of  Sweden  is  pretty  fnnilar  to  thofe  of  its 
neighbouring  countiies  ;  only  it  has  the  advantage  of  navi¬ 
gable  rivers. 

The  fame  may  be  Paid  with  regard  to  its  climate,  foil, 
fee.  Summer  burlls  from  winter  ;  and  vegetation  is  more 
fpeedy  than  in  fouthern  climates.  Stoves  and  warm  furs 
mitigate  the  cold  of  winter,  which  is  fo  intenfe,  that  the 
Doles  and  extremities  of  the  inhabitants  are  fometimes  mor¬ 
tified.  The  Swedes,  fince  the  days  of  Charles  XII.  have 
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been  at  incredible  pains  to  corre&  the  native  barrennefs  of  Sweden. 
their  country,  by  ereCHng  colleges  of  agriculture,  and  in  feme 
places  with  great  fuccefs.  The  foil  is  much  the  fame  with 
that  of  Denmark  and  fome  parts  of  Norway,  generally  very 
_bad,  but  in  foine  valleys  furprifingly  fertile.  The  Swedes, 
till  oflate  years,  had  not  induftry  fnfficient  to  remedy  the 
one,  nor  improve  the  other.’  The  peafants  now  follow  the 
agriculture  of  France  and  England;  and  fome  late  accounts 
fay,  that  they  rear  almoft  as  much  grain  as  maintains  the 
natives.  Gothland  produces  wheat,  rye,  barley,  oats,  peafe, 
and  beans ;  and  in  cafe  of  deficiency,  the  people  are  fup- 
plicd  from  Livonia  and  the  Baltic  provinces.  In  fummer, 
the  fields  are  verdant,  and  covered  with  flowers  ;  and  pro¬ 
duce  ft  raw  berries,  rafpberries,  currants,  and  other  fmall 
fruits.  The  common  people  know,  as  yet,  little  of  the  cul¬ 
tivation  of  apricots,  peaches,  neCtarines,  pine-apples,  and 
the  like  high-flavoured  fruits  ;  but  melons  are  brought  to 
great  perfection  in  dry  feafons. 

Sweden  produces  cryftals,  amethyfts,  topazes,  porphyry, 
lapis  lazuli,  agate,  cornelian,  marble,  and  other  toffils.  The 
chief  wealth  of  the  country,  however,  arifes  from  her 
mines  of  filver,  copper,  lead,  and  iron.  The  laft-men- 
tioned  metal  employs  no  fewer  than  4^0  forges,  hammering- 
mills,  and  fmelting-houfe8.  A  kind  of  a  gold  mine  has 
likewife  been  difeovered  in  Sweden;  but  fo  inconfiderable, 
that  from  the  year  1741  to  1747,  it  produced  only  2398 
gold  ducats,  each  valued  at  9s.  4d.  flcrling.  The  firft 
gallery  of  one  filver  mine  is  100  fathoms  below  the  furface 
of  the  earth  ;  the  roof  is  fupported  by  prodigious  oaken 
beams,  and  from  thence  the  miners  defeend  about  40  fathoms 
to  the  loweft  vein.  This  mine  is  laid  to  produce  20,000 
crowns  a-year.  The  produd  of  the  copper  mines  is  un¬ 
certain  ;  but  the  whole  is  loaded  with  vaft  taxes  and  re¬ 
ductions  to  the  government,  which  lias  no  other  refources 
for  the  exigences  of  ftate.  Thofe  fubterraneous  manfions  are 
aftoniffiingly  fpacious,  and  at  the  fame  time  commodious  for 
their  inhabitants,  fo  that  they  feem  to  form  a  hidden  world. 

1  he  water-falls  in  Sweden  afford  excellent  conveniency  for 
turning  mills  for  forges  ;  and  for  fome  years  the  exports  of 
iron  from  Sweden  brought  in  300,0001.  flerling.  Dr 
Bufching  thinks  that  they  conftituted  two-thirds  of  the  na¬ 
tional  revenue.  It  mull,  however,  be  obferved,  that  the 
extortions  of  the  Swediffi  government,  and  the  importa¬ 
tion  of  American  bar-iron  into  Europe,  and  fome  other 
caufes,  have  greatly  diminifhed  this  manufadnre  in  Swe¬ 
den  ;  fo  that  the  Swedes  very  loon  mnft  apply  themfelves 
to  other  branches  of  trade  and  improvements,  efpecially  in 
agriculture.  <  ‘  6 

The  animals  differ  little  from  thofe  of  Norway  and  Den- Animals, 
mark,  only  the  Swediffi  horfe  are  known  to  be  more  fer- 
viceable  in  war  than  the  German.  The  fifties  found  in  the 
rivers  and  lakes  of  Sweden  are  the  fame  with  thofe  in  other 
northern  countries,  and  taken  in  fuch  quantities,  that  their 
pikes  (particularly)  are  faltcd  and  pickled  for  expoitation. 

The  train-oil  of  the  feals,  taken  in  the  gulph  of  Finland,  is 
a  conliderable  article  of  exportation.  2 ^ 

1  here  is  a  great  diverfity  of  chara&ers  among  the  people  Charade** 
of  Sweden  ;  and  what  is  peculiarly  remarkable  among  them,  T  t!  c 
they  have  been  known  to  have  different  chaiatters  in  dif-^we^es* 
ferent  ages.  At  prefent,  their  peafants  feem  to  be  a  heavy 
plodding  race  of  men,  ftrong  and  hardy  ;  but  without  any 
other  ambition  than  that  of  fubfilting  themfelves  and  their 
families  as  well  as  they  can  :  they  are  honeft,  fimple,  and 
holpitable ;  and  the  mercantile  claffes  are  much  of  the 
fame  call  ;  but  great  application  and  peileverance  is  dif¬ 
eovered  among  them  all.  One  could  form  no  idea  that  the 
modern  Swedes  are  the  defendants  of  tho(e  who,  under 
Guftavus  Adolphus  and  Charles  XII.  carried  terror  in  their 
G  g  Z  names 
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names  through  the  moft  didant  countries,  and  (li 00k  the  Vafa  that  the  Swedes  worked  it  themfelves. 
foundations  of  the  qreated  empires.  The  principal  nobility  *  that  the  mine  of  Dannermua  yields  about  40,000  Hones  of 

’’  and  liof-  bar-iron  per  year,  which  is  fuppofed  to  be  one  tenth  part 
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jealous  of  their  national  interelts.  The  drels  ot  the  com¬ 
mon  people  is  almoft  the  fame  with  that  of  Denmark  :  the 
better  fort  are  infatuated  with  French  modes  and  faihion. 
The  common  diverfions  of  the  Swedes  are,  fkating,  run¬ 
ning  races  in  fledges,  and  failing  in  yachts  upon  the  ice. 
They  are  not  fond  of  marrying  their  daughters  when  young, 
as  they  have  little  to  fpare  in  their  own  life-time.  The 
women  go  to  plough,  threfh  ©Ut  the  corn,  row  upon  the 
water,  ferve  the  brick  layers,  carry  burdens,  and  do  all  the 
common  drudgeries  in  hufbandry. 

Chriflianity  was  introduced  here  in  the  9th  century. 
Their  religion  is  Lutheran,  which  was  propagated  among 
them  by  Guftavus  Vafa,  about  the  year  1523,  as  we  have 
already  related.  The  Swedes  are  furprifingly  uniform  and 
Tin  remitting  in  religious  matters  j  and  have  fuch  an  avcrfion 
to  Popery ,  that  cadration  is  the  fate  of  every  Roman  Ca¬ 
tholic  pried  difeovered  in  their  country.  The  aichbifhop 
of  U.plal  has  a  revenue  of  about  400I.  a-year ;  and  has 
under  him  thirteen  fnffragans,  befides  fuperintendants,  with 
moderate  ftipends.  No  clergyman  has  the  lead  dire&ion  in 
the  affairs  of  date  ;  but  their  morals,  and  the  fan&ity  of 
their  lives,  endear  them  fo  much  to  the  people,  that  the 
government  would  repent  making  them  its  enemies-  Their 
churches  are  neat,  and  often  ornamented.  A  body  of  ec- 
clefiadical  laws  and  canons  dired  their  religious  economy. 
A  converfion  to  Popery,  or  a  long  continuance  under  ex- 
communication,  which  cannot  pafs  without  the  king’s  per- 
miflion,  is  punifhed  by  imprisonment  and  exile. 

The  Swediih  language  is  a  dialed  of  the  Teutonic,  and 
refemblcs  that  of  Denmark.  i  he  Swedifh  nobility  and 
gentry  are,  in  general,  moie  converfagt  in  polite  literature 
than  thofe  of  many  other  more  fiourifhing  dates. ^  They 
have  of  late  exhibited  fome  noble  fpecimens  of  their  muni¬ 
ficence  for  the  improvement  of  literature  and  fcience,  par- 
560  ticularly  natural  hidory. 

Manufac-  The  Swedifh  commonalty  fubfids  by  agriculture,  mining, 
tures,  &c.  ^ra7jino,  hunting,  and  fifhing.  Their  materials  for  traffic 
are  the  bulky  and  ufeful  commodities  of  mads,  beams,  and 
other  forts  of  timber  for  (hipping  ;  tar,  pitch,  bark  of  trees, 
potafh,  wooden  utenfils,  hides,  flax,  hemp,  peltry,  furs, 
copper,  lead,  iron,  cqidage,  and  fifh. 

Even  the  manu^aduring  of  iron  was  introduced  into 
Sweden  fo  late  as  the  1 6th  century  ;  for  till  that  time  they 
fold  their  own  crude  ore  to  the  Hanfe- towns,  and  bought  it 
back  again  mantifadured  into  utenfils.  About  the  middle 
of  the  17th  century,  by  the  affi dance  of  the  Dutch  and 
Flemings,  they  fet  up  fome  manufadures  of  glafs,  ftarch, 
tin,  woollen,  fclk,  foap,  leather- dreffing,  and  .  faw- mills. 
Bookfelling  was  at  that  time  a  trade  unknown  in  Sweden. 
They  have  lince  had  fugar-baking,  tobacco-plantations,  and 
manufadures  of  fail-cloth,  cotton,  fudian,  and  other  duffs  ; 
alfo  of  lineii^  alum,  brimdone,  paper-mills,  and  gunpowder- 
mills.  Vad  quantities  of  copper,  brafs,  deel,  and  iron,  are  now 
wrought  in  Sweden,  dug  from  mines,  fome  of  them  more 
than  1 100  feet  deep.  The  iron  mine  of  Dannemora,  which 
is  much  the  mod  profitable  of  any  of  thofe  with  which 
every  part  of  Sweden  abounds,  is  faid  to  yield  60 lb.  of 
metal  in  a  ioolb.  of  ore,  and  the  others  about  301b.  The 
iron  extraded  from  this  is  known  in  Europe  under  the  name 
of  Oregrund;  which -name  is  derived  from  a  fea- port  on  the 
Baltic.  A  large  portion  of  it  is  employed  by  different  na¬ 
tions  for  making  the  bed  deel.  The  mine  was  difeovered 
in  1470.  The  unwrought  ore  was  fird  fold  to  the  mer¬ 
chants  of  Lubeck.  It  was  not  until  the  reign  of  Guftavus 
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of  the  quantity  which  all  the  iron-mines  of  Sweden  produce. 

Of  this  produd,  amounting  to  400,000  Hones,  300,000 
are  annually  exported  *,  the  remainder  is  manufadurecl  at 
home.  It  is  calculated  that  no  lefs  than  25,600  men  are 
employed  in  mining,  and  the  branches  immediately  connec¬ 
ted  with  it,  *ma.  4000  for  breaking  the  rocks,  either  by  ex- 
plofion  or  manual  labour  ;  10,800  to  hew  timber  and  bur.i 
it  into  charcoal ;  2C0C  are  employed  in  tmelting  ;  1820  in 
trafcfporting  the  metal  from  the  furnaces  to  the  forges  ; 

6c O  in  tranfporting  (and,  fuel,  &c.  $CQO  for  tranfpoiting 
the  charcoal,  and  2400  at  the  forges.  They  have*  alfo 
founderies  for  cannon,  forgeries  for  fire-arms  and  anchors^ 
armories,  wire  and  flatting-mills,  mills  alfo  for  fulling,  and 
for  boring  and  damping  :  and  of  late  they  have  built  many 
(hips  for  fale. 

There  are  likewife  in  Sweden  fome  fllver  mines,  of  which 
that  of  Salhay  or  Salhberg ,  is  the  riched  as  well  as  the 
mod  ancient.  It  exided  fo  early  as  1188,  and,  during  the 
whole  of  the  14th  century,  it  yielded  24,000  marks  of 
filver  per  annum.  In  the  15th  century  the  quantity  was 
diminifhed  to  20,000.  In  the  reign  of  Charles  X.  it  gave 
only  2000,  and  it  furnifhesat  prefent  dill  lefs,  the  ore  yield¬ 
ing  only  one  ounce  of  pure  metal  per  quintal.  The  chief 
gallery  where  the  pared  filver  was  obtained  having  fallen 
in,  is  not  yet  cleared,  notwithdanding  their  inceffant  labour. 

They  are  alfo  digging  pits  in  a  perpendicular  dire&ion,  in 
order  to  arrive  at  the  principal  vein,  which  extends  itfelf 
from  the  north  to  the  fouth-eafl.  Formerly  lead  employed 
in  fepurating  the  metal  was  imported  from  England  ;  but 
the  mine  iumifhes  at  prefent  a  fuflicient  quantity  for  the 
purpofe. 

Certain  towns  in  Sweden,  being  24  in  number,  are  called 
Staple-towns,  where  the  merchants  are  allowed  to  import 
and  export  commodities  in  their  own  (hips.  Thofe  towns 
which  have  no  foreign  commerce,  though  lying  near  the  fea, 
are  called  land-towns.  A  third  kind  are  termed  mine  towns, 
as  belonging  to  inine-didri&s.  The  Swedes,  about  the 
year  1752,  had  greatly  increafed  their  exports,  and  dimi- 
niihed  their  imports,  mod  part  of  which  arrive  or  are  fent 
off  in  Swedifh  fliips ;  the  Swedes  having  now  a  kind  of  na¬ 
vigation  ad  like  that  of  the  En.?lifh.  Thofe  promifmg 
appearances  were,  however,  bladed  by  the  madnefs  and 
jealoufies  of  the  Swediih  government ;  and  the  people  fo 
oppreffed  with  taxes,  that  fome  important  revolution  was 
daily  expeded  in  that  kingdom.  261 

The  revenue  of  Sweden,  flnee  the  unfortunate  wars  of  Revenue 
Charles  XII.  has  been  greatly  reduced.  Her  gold  and  filver 
fpecies,  in  the  reign  of  Ad.  Frederic,  arofe  chiefly  from  the 
king's  German  dominions.  Formerly,  the  crown-lands,  poll- 
money,  tithes,  mines,  and  other  articles,  are  faid  to  have  produ* 
ced  a  million  fieri ing.  The  payments  that  are  made  in  copper, 
which  is  here  the  chief  medium  of  commerce,  is  extremely 
inconvenient  ;  fome  of  thofe  pieces  being  as  targe  as  tiles  f 
and  a  cart  or  wheelbarrow  is  often,  required  to  carry  home  a 
moderate  fum.  The  Swedes,  however,  have  gold  ducats, 
and  eight-mark  pieces  of  filver,  valued  each  at  58.  2d. 
and  the  fubfidies  paid  them  by  France  help  to  increafe  their 
currency.  ^ 

No  country  in  the  world  has  produced  greater  heroes  or 
braver  troops  than  the  Swedes  ;  and  yet  they  cannot  be  ftrength 
faid  to  maintain  a  Handing  army,  as  their  forces  confld  of 
a  regulated  militia.  The  cavalry  is  clothed,  aimed,  and 
maintained,  by  a  rate  raifed  upon  the  nobility  and  gentry, 
according  to  their  edates  ;  and  the  infantry  by  the  peafants. 

Each  province  is  obliged  to  find  its  proportion  of  foldiers, 

according 


S  W  E 


[  237  ] 


s  vr  e 


according  to  the  number  of  farms  it  contains  \  every  farm 
of  60I.  or  70L  per  annum  is  charged  with  a  foot-foldier, 

'furnifhing  him  with  diet,  lodging,  and  ordinary  clothes, 
and  about  20  s.  a-year  in  money  ;  or  elfe  a  little  wooden 
houfe  is  built  him  by  the  farmer,  who  allows  him  hay 
and  paftnra^e  for  a  cow,  and  ploughs  and  fows  land 
enough  to  fupply  him  with  bread.  When  embodied, 
they  are  fubjeft  to  military  law,  but  otherwife  to  the  civil  journey  into 

law  of  the  country.  It  may  therefore  literally  be  laid,  . 

that  every  Swedlfh  foldier  has  a  property  in  the  coun¬ 
try  he  defends.  This  national  army  is  thought  to  amount 
to  above  50,000  men.  Sweden  formerly  could  have  fit¬ 
ted  out  40  (hips  of  the  line. 

SWEDENBORG  (Emanuel),  was  horn  at  Stockholm 
on  the  29th  of  January  1689.  His  father  was  bifhop  of 
Weft-Gothia  ;  member  of  a  fociety  for  the  propagation  of 
the  gofpel,  farmed  on  the  plan  of  that  of  England  ;  and 
prefident  of  the  Swedifh  church  in  Pennfylvania  and  Lon¬ 
don.  To  this  lail  office  he  was  appointed  by  Charles  XII. 
who  feems  to  have  had  a  great  re  ard  for  the  bifhop,  and 
’’to  have  continued  that  regard  to  his  fon. 

Of  the  courfe  of  young  Swedenborg’s  education  we  have 
procured  no  account ;  but  from  the  character  of  the  father, 
it  may  be  fuppofed  to  have  been  pious  ;  and  by  his  appear¬ 
ing  with  reputation  as  an  author,  when  hut  20  years  of  age, 
it  is  proved  to  have  been  fuccefsful.  Mis  firfl  work  was 
publifhed  in  1709  ;  and  the  year  following  he  fent  into  the 
world  a  colle&ion  of  pieces  on  different  iubje&s,  in  Latin 
verfe,  under  the  title  of  Lucius  Hsliconiusy five  Carmina  Mf* 
cellanea  qttce  wants  in  locis  cecinit.  The  fame  year  he  began 
his  travels,  firfl  into  England,  and  afterwards  into  Holland, 

France,  and  Germany ;  and  returning  to  Stockholm  in 
1714,  he  was  two  years  afterwards  appointed  to  the  of¬ 
fice  of  affeffor  in  the  Metallic  College  by  Charles  XII.  who 
honoured  him  with  frequent  conversations,  and  bellowed -up- 


atul  Courfe  of  the  Planets  ;  with  another  on  the  Height  of  the  Sweden- 
Tides,  and  Flux  and  Reflux  of  the  Sea  ;  which,  from  in  for-  ,  , 

mation  gathered  in  different  parts  of  Sweden,  appeared  to 
have  been  greater  formerly  than  when  he  wrote. 

As  Swedenborg  continued,  under  the  new  Sovereign,  to 
hold  the  office  of  affeffor  to  the  Metallic  College,  he  thought 
it  neceffary,  for  the  difeharge  of  his  duty,  to  make  a  fecond 
foreign  countries,  that  he  might  hirafelf  exa- 
their  mines,  particularly  thole  of  Saxony  and  Harts, 

During  tliefe  travels,  which  were  undertaken  for  the  im¬ 
provement  of  the  manufa&mes  of  his  native  country,  he 
printed  at  Amfterdam,  1 .  Prodromus  prittcipi  Orum  Natural u  European- 
um,  five  novorutn  tentaminum,  Chemiam  et  Phyficam  experiment 
talem  geometrice  exfheandi.  2«  Nova  ohferveta  Lf  invent  a  cir¬ 
ca  Ferrum  Iff  Ignem ,  praiipue  naturam  Ignis  Elemental  urn,  una 
cum  nova  Camiti't  inventions.  3*  Methodus  nova  inveniendz 
Eongitudines  locorum  terra  marique  ope  Luna.  4*  Modus 
conjlruendi  receptdcula  navalia ,  vulgo  en  Suedois ,  DochybynacL 
der.  5.  Nova  conjlruttio  aggeris  aquatici.  6.  Modus  explo- 
rand’t  virtutes  Navigiorurn.  And  at  Leipfic  and  Hamburg* 

7.  Mif cellanea  obfervata  circa  res  naturalesr  praf  rtim  Mine- 
ralia,  Ignem ,  &  Mcntium  jlrata. 

This  journey  was  made,  and  thefe  trafts  publifhed,  in  the 
compafs  of  a  year  and  a  half ;  and  perhaps  there  has  not 
been  another  man,  Linnaeus  excepted,  who  has  done  io  much 
in  So  fnort  a  time.  After  his  return  in  1722,  Swedenborg 
divided  his  time  fo  equally  between  the  duties  of  his  office 
and  his  private  ftudies,  that  in  1733  he  finiffied  his  grand 
work,  entitled  Opera  Philofophtca  IA  Miner  c.liay  and  had  it 
printed  under  his  own  direction  in  1734,  part  at  Drefderr 
and  part  at  Leipfic  ;  in  which  year  he  alfo  went  to  infpeft 
the  mines  of  Auftria  and  Hungary.  This  work  is  divided 
into  three  volumes  folio  ;  the  title  of  the  firfi  is  Principta 
rerum  Naturalium  five  novorum  tentamimim ,  Phanomena  Mun~ 
di  elemsntaris  philofophtce  explicandi.  1  he  fecond,  Regnuvt 


on  him  a  large  (hare  of  his  favour.  At  this  period  of  his  fubterraneum  five  Minerals  ds  Ferro  ;  and  the  third,  Regnuni 
life  Swedenborg  devoted  his  attention  principally  to  phylic  fubterraneum  five  Minerals  de  Cupro,  &  Ortchako  ;  all  of 
and  mathematical  it  tidies  ;  and  in  1  7  1  8  he  accompanied  the  . a 


king  to  the  liege  of  Frederiekfhall,  where  he  gave  an  eminent 
pi  oof  that  lit  had  not  ftudied  in  vain.  Charles  could  not 
lend  his  heavy  artillery  to  Frederiekfhall  from  the  bad- 
licfs  of  the  roads,  which  were  then  rendered  much  worfe 
than  ufual  by  being  deeply  covered  with  fnow.  In  this 
extremity  Swedenborg  brought  the  fciences  to  the  aid  of 
valour.  By  the  help  of  proper  inllruments  he  cut  through 
the  mountains,  and  railed  the  valleys  which  Separated  Swe 


them  written" with  great  ftrength  of  judgment,  and  orna¬ 
mented  with  plates,  to  facilitate  the  compvehenfjon  of  the 
text. 

In  the  year  i  729  he  was  enrolled  among  the  members  of 
the  Society  of  Sciences  at  Upfal,  and  was,  probably  about  the 
fame  time,'  made  a  Fellow  of  the  Royal  Academy  of  Sci¬ 
ences  at  Stockholm  ;  nor  were  ilrangers  lefs  willing  than  hig- 
own  countrymen  to  acknowledge  the  gieatnefs  of  his  me¬ 
rit.  Wolnusj.  with  many  other  learned  foreigners,  were  ea« 


den  from  Norway,  and  then  fent  to  his  maker  two  galleys,  per  to  court  hi?  correspondence.  The  Academy  of  St  Pe 
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five  large  boats,  and  a  (loop,  loaded  with  battering  pieces, 
to  be  employed  in  the  Siege.  The  length  of  this  canal  was 
about  two  miles  and  a  half.  The  execution  of  this  great 
work,  however,  did  not  occupy  all  his  time.  In  1716  he 
had  begun  to  publifh  effavs  and  obfei  vations  on  the  mathema¬ 
tical  and  phyfical  fciences,  under  the  title  ot  Dadalus  Hyper- 
boreus;  and  he  found  leifure  during  the  fiege  to  complete  his 
intended  collection,  and  alio  in  the  fame  year  to  publifh 
an  introduction  to  algebra,  under  the  whimfical  title  of  The 
Art  of  the  Rules. 

At  the  fiege  of  Frederickffiall  he  loft  his  patron  Charles; 
but  found  another  in  Ulrica  Eleonora,  the  filter  and  fuccel- 
for  of  that  hero,  by  whom  in  1  7 19  he  was  ennobled,  and 
took  of  courfe  his  feat  among  the  fenators  of  the  equeftrian 
order  in  the  triennial  affemblies  of  the  Hates.  His  promo¬ 
tion  did  not  leffen  his  ardour  for  the  fciences  ;  for  he  pub¬ 
lifhed  in  the  fame  year  A  Method  to  fix  the  V alue  of  Money, 
and  to  determine  the  Swedijh  Meafures  in  fuch  a  way  as  tofiup- 
prefs  all  the  Fractions  and  facilitate  the  Calculations.  About 
the  fame  time  he  gave  the  public  a  treatife  on  the  Pojition 


teilburg  fent  him,  on  the  17th  of  December  1734,  a  di¬ 
ploma  of  affociation  as  a  eorrefpondent  member  ;  and  Soon 
afterwards  the  editors  of  the  Alla  Eruditorum  at  Leipfic 
found  in  his  works  a  valuable  fuppiement  to  their  own  col¬ 
lection. 

By  many  perfons  the  approbation  of  learned  academies 
would  have  been  highly  valued  ;  but  by  Baron  Swedenborg 
it  was  confidered  as  of  very  little  importance.  “  Whatever 
of  wordly  honour  and  advantage  may  appear  to  be  ii  the 
things  before  mentioned,  I  hold  them  (fays  he)  but  as  mat- Short  Ac^ 
ters  of  low  eilimation,  when  compared  to  the  honour  of  that*®***  °f  tkf 
holy  office  to  which  the  Lord  himfelf  hath  called  me,  who 
was  gracioufly  pleafed  to  manifeft  himfelf  to  me,  his  un-^^ 
worthy  fervant,  in  a  perfonal  appearance,  in  the  year  I74.8> 
to  open  in  me  a  fight  of  the  Ipiritual  world*  and  to  enable 
me  to  converfe  with  fpirits  and  angels;  and  this  privilege 
has  continued  with  me  to  this  day.  From  that  time  l  be¬ 
gan  to  print  and  publifh  various  unknown  Arcana,  which 
have  been  cither  feen  by  me  or  revealed  to  me*  concerning 
heaven  and  hcD,  the  Hate  of  men  after  death,  the  true  wor- 
7  foi? 
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foip  of  God,  the  fpirituai  fenfe  of  the  Scriptures,  and  many 
other  important  truths  tending  to  falvatlon  and  true  wif- 
dom.” 

We  fhall  not  affront  the  trnderflandings  of  our  readers  by 
making  upon  this  account  of  the  Baron’s  call  fuch  reflec¬ 
tions  as  every  perfon  of  a  found  mind  will  make  for  himfelf; 
but  it  is  rather  remarkable,  that  a  man  who  had  devoted 
the  better  part  of  his  life  to  the  ftudy  of  luch  fciences  as  ge¬ 
nerally  fortify  the  mind  againft  the  deluflons  of  fanaticifm, 
and  who  had  even  excelled  in  thefe  fciences,  fhould  have  fal¬ 
len  into  fuch  a  reverie  as  this.  After  this  extraordinary 
call,  the  Baron  dedicated  himfelf  wholly  to  the  great  work 
which,  he  fuppofed,  was  afiigned  him,  ftudy  ing  diligently 
the  word  of  God,  and  from  time  to  time  publishing  "to  his 
fellow- creatures  fuch  important  information  as  was  made 
known  to  him  concerning  another  world.  Among  his  va¬ 
rious  difcoveries  concerning  the  fpirituai  world,  one  is,  that 
it  exifls  not  in  fpace.  “  Of  this  (fays  he)  I  was  convinced, 
becaufe  I  could  there  fee  Africans  and  Indians  very  near 
me,  although  they  are  fo  many  miles  diflant  here  on  earth  ; 
nay,  that  I  could  be  made  prefent  with  the  inhabitants  of 
other  planets  in  our  fyftem,  and  aifo  with  the  inhabitants 
of  planets  that  aie  in  other  worlds,  and  revolve  about 
other  funs.  By  virtue  of  fuch  prefence  (i.  e .  without  teal 
fpace),  not  of  place,  I  have  converfed  with  apoftles,  depart¬ 
ed  popes,  emperors,  and  kings ;  with  the  late  reformers  of 
the  church,  Luther,  Calvin,  and  Melan£lhon,  and  with  o- 
thers  from  diflant  countries.’ ’ 

Notwithftanding  the  want  of  fpace  in  the  fpirituai  world, 
he  tells  us,  “  that  aftei  death  a  man  is  fo  little  changed  that 
he  even  does  not  know  but  he  is  living  in  the  prefent  world; 
that  he  eats  and  drinks,  and  even  enjoys  conjugal  delight  as 
in  this  world  ;  that  the  lefemhlance  between  the  two  worlds 
is  fo  great,  that  in  the  fpirituai  world  there  are  cities,  with 
palaces  and  houfes,  and  alfo  writings  and  books,  employ¬ 
ments  and  merchandizes  ;  that  there  is  gold,  iilver,  and  pre¬ 
cious  flones  there.  In  a  word  (he  fays),  there  is  in  the  fpi¬ 
rituai  world  all  and  every  thing  that  there  is  in  the  natural 
world,  but  that  in  heaven  fuch  things  are  in  an  infinitely  more 
perfect  ftate.,, 

Such  was  his  zeal  in  the  propagation  of  thefe  whimfical 
.and  fometimeb  fenfual  do&rines,  that  he  frequently  left  his 
native  country  to  vifit  diflant  cities,  particularly  London 
,and  Amllerdam,  where  all  his  theological  works  were 
printed  at  a  great  expence,  and  with  little  profpe&  or  pro¬ 
bability  of  a  reirnburfement.  “  Wherever  he  rtrlided  when 
.on  his  travels,  he  was  (fays  one  of  his  admirers)  a  mere  fo- 
iitarv,  and  almoft  inaccefhble,  though  in  his  own  country  of 
a  free  .and  open  behaviour.  He  affedled  no  honour,  but  de¬ 
clined  it  ;  purfued  no  worldly  interefl,  but  fpent  his  time  in 
travelling  and  printing,  in  order  to  communicate  inftruCtion 
and  benefit  to  mankind.  He  had  nothing  of  the  preeife 
in  his  manner,  nothing  of  melancholy  in  his  temper,  and 
nothing  in  the  leaft  bordering  on  enthufiafm  in  his  converfa- 
tion  or  writings.”  This  is  too  much.  We  believe  he  was 
an  inofFenfive  vifionary  ;  of  his  eonverfation  we  cannot 
judge  ;  but  the  fpecimens  that  we  have  given  of  his  writings 
are  frantic  enthuliafm.  He  died  at  London,  March  29th, 
in  the  year  1772  ;  and  after  lying  in  ftate,  his  remains  were 
deposited  in  a  vault  at  the  Swedifli  church,  near  RadclifF- 
Highway. 

Though  Baron  Swedenborg’s  followers  appear  not  to 
have  been  numerous  during  his  life,  they  have  ineteafed 
lince  his  death  ;  and  a  fe£t  fubfifts  at  prefent  in  England 
which  derives  its  origin  from  him,  ar.d  is  called  the  hew 
Jtrufaltm  Church.  The  diferiminating  tenets  of  this  f e£t 
ieem  to  be  the  following :  “  Holding  the  doctrine  of  one 
God,  they  maintain  that  this  one  God  is  no  other  than  Je* 
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fus  Chrifl,  and  that  he  alway3  cxifled  in  a  human  form  j  Swede 
that  for  the  fake  of  redeeming  the  world,  lie  took  upon 
himfelf  a  proper  human  or  material  body,  but  not  a  human  . 
foul  ;  that  this  redemption  confifts  in  bringing  the  hells  or  c*. 
evil  fpirits  into  fubjeCfion,  and  the  heavens  into  order  and 
regulation,  and  thereby  preparing  the  way  for  a  new  fpirituai 
church ;  that  without  fuch  redemption  no  mau  could  be  fa- 
ved,  nor  could  the  angels  retain  their  ftate  of  integrity  ; 
that  their  redemption  was  efte&ed  by  means  of  trials,  temp¬ 
tations,  or  confti&s  with  evil  fpirits  ;  and  that  the  latl  of 
them,  by  which  Chrifl  glorified  his  humanity,  perfe&ing 
the  union  of  his  divine  with  his  human  nature,  was  the  paf- 
fion  of  the  crofs.  Though  they  maintain  that  there  is  but  Priepley 
one  God,  and  one  divine  perfon,  they  hold  that  in  this  per-  ^tters 
fon  there  is  a  real  Trinity;  conlifting  of  the  divinity,  the 
humanity,  and  the  operation  of  them  both  in  the  Lord  Je-  Cburd[ 
fus  ;  a  Trinity  which  did  not  exiit  from  all  eternity,  but  com-p.  4. 
menced  at  the  incarnation.  They  believe  that  the  Scrip¬ 
tures  are  to  be  interpreted  not  only  in  a  literal  but  in  a  fpi¬ 
rituai  fenfe,  not  known  to  the  world  till  it  was  revealed  to 
B.  Swedenborg  ;  and  that  this  fpirituai  fenfe  extends  to 
every  part  of  Scripture,  except  the  Acts  of  the  Apoftles. 

They  believe  that  there  are  angels  attending  upon  men,  re- 
fiding,  as  B.  Swedenborg  fays,  in  their  affections  ;  that 
temptation  confifts  in  a  ltruggle  between  good  and  bad  an¬ 
gels  within  men  ;  and  that  by  this  means  God  afiifts  men  in 
thefe  temptations,  fince  of  themfelves  they  could  do  nothing. 
Indeed  B.  Swedenborg  maintains,  that  there  is  an  univerfal 
influx  from  God  into  the  fouls  of  men,  irfpiring  them  efpeci- 
ally  with  the  belief  of  the  divine  unity.  This  efflux  of  di¬ 
vine  light  on  the  fpirituai  world  he  compares  to  the  efflux 
of  the  light  from  the  fun  in  the  natural  world. 

“  There  are  (fays  B.  Swedenborg)  two  worlds,  the  na¬ 
tural  and  the  fpirituai,  entirely  diftinCl,  though  perfectly 
correfporidimT  to  each  other  ;  that  at  death  a  man  enters  in¬ 
to  the  fpirituai  world,  when  his  ioul  is  clothed  with  a  body, 
which  he  terms  fubjlantial ,  in  oppofition  to  the  prefent  ma¬ 
terial  body,  which,  he  fays,  is  never  to  rife  out  of  the 
grave.” 

SWEEP,  in  the  lea-language,  is  that  part  of  the  mould 
of  a  fhip  where  fhe  begins  to  compafs  in  the  rung-heads  . 
alfo  when  the  liaufer  is  dragged  along  the  bottom  of  the  fea 
to  recover  any  thing  that  is  funk,  they  call  this  action  Jweep- 
ing  for  it. 

SWEET,  in  the  wine  trade,  denotes  any  vegetable  juice, 
whether  obtained  by  means  of  fugar,  raifins,  or  other  fo¬ 
reign  or  domeftic  fruit,  which  is  added  to  wines  with  a  de- 
fign  to  improve  them. 

S WET N- mot.  See  Forest  Courts. 

SWERTIA,  Marsh  Gentian,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of pentandria ,  and  to  the  order 
of  digynia  ;  and  in  the  natural  fyftem  ranging  under  the 
20th  order,  rotacea ,  The  corolla  is  wheel- fhaped.  'T  here 
aie  nectariferous  pores  at  the  bales  of  the  fegments  of  the 
corolla.  The  eapfule  is  unilocular  and  bivalve.  There  are 
fix  fpecies  ;  the  perennis,  diffonnis,  rotata,  carinthiaca,  cor- 
nieulata,  dichotoma.  'The  perennis  is  a  native  of  England. 

It  is  diftinguifhed  by  radical  oval  leaves.  It  flowers  in 
Anguft. 

SW1ETENIA,  Mahogany,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  decar.dria ,  and  to  the  order 
of  monogynui  ;  and  in  the  natural  fyftem  arranged  under  the 
54th  cider,  MijceUonea.  'The  calyx  is  quinqutfid.  There 
are  five  petals  ;  the  neefarium  is  cylindrical,  iupporting  the 
antheiae  with  its  mouth.  The  eapfule  is  five-celled,  woody, 
and  opening  at  the  mouth.  The  feeds  are  imbricated  and 
winged.  i  here  is  only  one  fpecies,  the  mahagoni,  which 
is  a  native  of  the  warmeft  parts  of  America,  and  grows  alio 
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••c'enia,  In  the  ifland  of  Cuba,  Jamaica,  Hifpanio!a»  and 
wifc  ma  iflands.  It  abounded  formerly  in  the  low  lands  of  Ja¬ 
maica,  but  it  is  now  found  only  on  high  hills  and  places 
difficult  of  accefs. 

It  thrives  in  moil  foil3,  but  varies  in  texture  and  grain  ac¬ 
cording  to  the  nature  of  the  foil.  On  rocks  it  is  of  a  fmall- 
er  fize,  but  very  hard  and  weighty,  of  a  dole  grain,  and 
beautifully  fhaded  ;  while  the  produce  of  the  low  and  richer 
lands  is  obferved  to  be  more  light  and  porous,  of  a  paler  co¬ 
lour  and  open  grain  ;  and  that  of  mixed  foils  to  hold  a  me¬ 
dium  between  both.  The  tree  grows  very  tall  and  ilraight, 
and  is  ufually  four  feet  in  diameter  ;  the  flowers  are  of  a 
reddifh  or  faffron  colour,  and  the  fruit  of  an  oval  form,  and 
about  the  fize  of  a  turkey’s  egg. 

The  wood  is  generally  hard,  takes  a  fine  polifu,  and  is 
found  to  anfw'er  better  than  any  other  fort  in  all  kinds  of 
cabinet  ware.  It  is  now  univerfally  elteemed,  and  fells  at  a 
good  price  ;  but  it  is  pity  that  it  is  not  cultivated  in  the 
more  convenient  walle  lands  of  Jamaica.  It  is  a  very 
flrong  timber,  and  anfwers  very  well  in  beams,  joifis,  plank, 
boards,  and  fhingles  ;  and  has  been  frequently  put  to  thofe 
ufes  in  Jamaica  in  former  times.  It  is  laid  to  be  ufcd  fome- 
times  in  fhip -building  ;  a  purpofe  for  which  it  is  remarkably 
adapted,  if  not  too  coflly,  being  very  durable,  capable  of 
refilling  gun-ihots,  and  burying  the  fhots  without  fpliriter- 
ingg 

The  feed-vefTels  are  of  a  curious  form,  confining  of  a 
large  cone  -fplitting.  into  five  parts,  and  diiclofing  its  winged 
feeds,  difpofed  in  the  regular  manner  of  thofe  of  an  apocy- 
num.  The  feeds  being  winged,  are  difperfed  on  the  fnrface 
of  the  ground,  where  fome  falling  into  the  chinks  of  the 
tftflital rocks,  flrike  root  ;  then  creep  out  on  the  furface  of  i:,  and 
feck  another  chink,  into  which  they  creep  and  (well  to  fnch 
a  fize  and  flrength,  that  at  length  the  rock  fplits,  and  is 
forced  to  admit  of  the  root’s  deeper  penetration  ;  and  with 
this  little  nutriment  the  tree  incrcafes  to  a  flupendous  fize 
in  a  few  years. 

The  firfi  ufe  to  which  mahogany  was  applied  in  Eng¬ 
land,  was  to  make  a  box  for  holding  candles.  Dr  Gibbons, 
ail  eminent  phyfician  in  the  latter  end  of  the  laft  and  be¬ 
ginning  of  the  piefent  century,  had  a  brother,  a  Well  In¬ 
dia  captain,  who  brought  over  fome  planks  of  this  wood 
aa  ballad.  As  the  Doctor  was  then  building  him  a  ho  ufe 
in  King-flreet,  Covcnt-Garden,  liis  brother  thought  they 
might  be  of  feiviee  to  him.  But  the  carpenters*,  finding 
the  wood  too  hard  for  their  tools,  they  were  laid  aiide  tor 
a  time  as  ufelefs.  Soon  after,  Mrs  Gibbons  wanting  a 
candle-box,  the  Do£lcr  called  on  his  cabinet-maker  (Wol- 
laflon  in  Long- Acre)  to  make  him  one  of  iome  wood  that 
lay  in  his  garden.  Woliallon  alfo  complained  that  it  was 
too  hard.  The  Dodlor  laid  he  mull  get  ftronger  tools. 
The  candle-box  was  made  and  approved  ;  infomueh,  that  the 
Dotlor  then  infilled  on  having  a  bureau  made  of  the  fame 
wood,  which  was  accordingly  done;  and  the  fine  colour, polifli, 
&c.  were  fo  pleafing,  that  lie  invited  all  his  friends  to  come 
and  lee  it.  Among  them  was  the  duchefs  of  Buckingham. 
Her  Grace  begged  fome  of  the  fame  wood  of  Dr  Gibbons, 
and  employed  Wollafton  to  make  her  a  bureau  alfo  ;  on 
which  the  fame  of  mahogany  and  Mr  Woliallon  was  much 
railed,  and  things  of  this  fort  became  general.  This  ac¬ 
count  was  given  by  Henry  Mill,  Efq;  a  gentleman  of  un¬ 
doubted  veracity. 

SWIFT  (Dr  Jonathan),  fo  univerfally  admired  as  a  wit 
and  claflical  writer  of  the  Englilh  language,  was  bom  in 
Dublin  on  November  30th  1667.  His  father  was  an  at¬ 
torney,  and  of  a  good  family  ;  but  dying  poor,  the  expence 
of  his  fon’s  education  was  defrayed  by  his  friends.  At  the 
age  of  fix  young  Swift  was  lent  to  the  fchcol  of  Kilkenny, 
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the  Baha-  whence  he  was  removed  in  his  irjth  year  to  Trinity  College, 
Dublin,  / 

In  his  academical  fludie3  (fays  Dr  Johnfon)  he  was  ei¬ 
ther  not  diligent  or  not  happy.  The  truth  appears  to  be, 
that  he  defpifed  them  as  intricate  and  ufelefs.  He  told  Mr 
Sheridan,  his  lafl  biographer,  that  he  had  made  many  ef¬ 
forts,  upon  his  entering  the  college,  to  read  fome  of  the  old 
treatifes  on  logic  vvrit  by  Smeglefius,  Keckermannus,  Bur- 
gerfdidus,  &c.  and  that  he  never  had  patience  to  go  thro* 
three  pages  of  any  of  them,  he  was  fo  difgufted  at  the  flupi- 
dity  of  the  work.  When  he  was  Urged  by  his  tutor  to 
make  himfelf  mailer  of  this  branch,  then  in  high  eflimation, 
and  held  eflentially  necefiary  to  the  taking  of  a  degree,  Swift 
afked  him,  What  it  was  he  was  to  learn  from  thofe  books  ? 
His  tutor  told  him.  The  art  of  reafoning.  Swift  faid,  That 
he  found  no  want  of  any  fuch  art ;  that  he  could  reafon  very 
well  without  it  ;  and  that,  as  far  as  he  could  obferve,  they 
who  had  made  the  greateft  proficiency  in  logic  had,  inflead 
of  the  art  of  reafoning,  acquired  the  art  of  wrangling;  and 
inftead  ol  clearing  up  obicurities,  had  learned  how  to  per- 
plex  matters  that  were  clear  enough  before.  For  his  own 
part,  he  was  contented  with  that  portfon  of  reafon  which 
God  had  given  him;  and  he  would  leave  it  to  time  and  expe¬ 
rience  to  Arengthen  and  dire£l  it  properly  ;  nor  would  he  run 
the  rifle  of  having  it  warped  or  falfely  biafled  by  any  fyflem 
of  rules  laid  down  by  fuch  llupid  writers,  of  the  bad  effects 
of  which  he  had  but  too  many  examples  before  his  eyes  in 
thofe  reckoned  the  moll  acute  logicians-  Accordingly,  lie 
made  a  firm  refolution,  that  he  never  would  read  any  of 
thofe  books  ;  which  he  fo  pertinacioufly  adhered  to,  that. 
though  his  degree  was  refufed  him  the  iirfl:  time  of  fitting 
for  it,  on  account  of  his  not  anfwering  in  that  branch,, 
he  went  into  the  hall  a  fecond  time  as  ill  prepared  as 
before  ;  and  would  alfo  have  been  flopped  a  fecond  time, 
on  the  fame  account,  if  the  inter  efl  of  his  friends,  who 
well  knew  the  inflexibility  of  his  temper,  had  not  Hep¬ 
ped  in,  and  obtained  it  for  him  ;  though  in  a  manner  little  to 
his  credit,  as  it  was  inferted  in  the  College  Ilegiitry,  that 
he  obtained  it  fpeciali  gratia,  “  by  fpecial  favour;”  where  it 
remains  upon  record. 

He  remained  in  the  college  near  three  years  after  this,, 
not  through  choice,  but  necefiity,  little  known  or  regarded,. 
By  fcholars  he  was  reckoned  a  blockhead  ;  and  as  the  low- 
nefs  of  his  circumflances  would  not  permit  him  to  keep  com¬ 
pany  with  perfons  of  an  equal  rank  with  himlelf,  upon  an- 
equal  footing,  he  fcorned  to  take  up  with  thofe  of  a  lowe 
dais,  or  to  be  obliged  to  thofe  of  a  higher.  He  lived  there 
fore  much  alone,  and  his  time  was  employed  in  puriuing  his 
courfe  of  reading  in  hiflory  and  poetry,  then  very  ur.fafhion- 
able  Audits  for  an  academic ;  or  in  gloomy  meditations  on 
his  unhappy  circumflances.  Yet,  under  this  heavy  preffnre, 
the  force  of  his  genius  broke  out,  in  the  fir  11  rude  draught 
of  the  Tale  of  a  Tub,  written  by  him  at  the  age  of  19, 
though  communicated  to  nobody  but  his  chamber- fellow 
Mr  Waryng  ;  who,  alter  the  publication  of  the  book,  made 
no  fcruple  to  declare,  that  he  had  read  the  firfl  fketch  of  it 
in  Swift’s  hand-writing  when  he  was  of  that  age.” 

In  1688,  being,  by  the  death  of  Godwin  Swift  his  uncle,, 
who  had  chiefly  fupported  him,  left  without  fubfiflence,  he 
went  to  confult  his  mother,  who  then  lived  at  Leicelier, 
about  the  future  courfe  of  his  life  ;  and,  by  her  direction, 
folicited  the  advice  and  patronage  of  Sir  William  Temple, 
whofe  father  had  lived  in  great  friendship  with  Godwin. 
Swift.  Temple  received  him  with  great  kinunefs,  and  was 
fo  much  pleated  with  his  converfation,  that  he  detained  him 
two  years  in  his  houfe,  and  recommended  him  to  king  Wil¬ 
liam,  who  offered  to  make  him  a  captain  of  horfe.  This 
not  fuiting  his  difpofition5  and  Temple  not  having  it  cpiiekly 
8  ra 
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[u  ‘hvs  power  to  provide  for  hi™  otherwife,  Swift  left  his 
"patron  (1694)  in  difeontent ;  having  previoufly  taken  Ins 
matter's  degree. at  Oxford,  by  means  of  a  teftimonial  from 
Dublin,  in  which  the  words  of  difgrace  were  omitted.  He 
was  retolved  to  enter  into  the  church,  where  his  hr  ft  pre¬ 
ferment  was  only  L.  too  a-vear,  bein  g  the  prebend  of  IOl- 
root  in  Conner ;  which  fome  time  afterwards,  upon  Sir  Wil¬ 
liam  Temple's  came  Illy  inviting  him  back  to  his  houfe 
at  Moorpark,  he  refigned  in  favour  of  a  clergyman  far  ad¬ 
vanced  in  years  and  burdened  with  a  numerous  family.  For 
this  man  he  foliated  the  prebend,  to  which  he  himfelf  in¬ 
duced  him. 

I  Vi  1699  Swift  loft  his  patron  Sir  William  Temple,  who 
left  him  a  legacy  in  money,  with  the  property  of  his  manu- 
fciipts;  and,  on  his  death-bed,  obtained  for  him  a  promife 
from  the  king  of  the  hr  ft  prebend  that  (hould  become  va¬ 
cant  at  Wellminfter  or  Canterbury.  That  this  promife  might 
not  be  forgotten,  Swift  dedicated  to  the  king  the  poft hu¬ 
mous  works  with  which  he  was  entrufted,  and  for  a  while 
attended  the  court  ;  but  foon  found  his  folicitations  hopelefs. 
He  was  then  invited  by  the  earl  of  Berkeley  to  accompany 
him  into  Ireland,  where,  after  fufTering  fomc  cruel  difap- 
pointments,  he  obtained  the  livings  of  Laracor  and  Rath  - 
beggin  in  thediocefeof  Meath  ;  and  foon  afterwards  invited 
over  the  unfortunate  Stella,  a  young  woman  of  the  name  of 
johnfon,  whole  life  he  contrived  to  embitter,  and  whofe 
days,  though  he  certainly  loved  her,  we  may  confidently  af¬ 
firm  that  he  fhortened  by  bis  caprice. 

This  lady  is  generally  believed  to  have  been  the  daughter 
of  Sir  William  Temple’s  Reward  ;  but  her  niece,  a  Mrs 
Hearn,  affured  Mr  Berkeley,  the  editor  of  a  volume  of  let¬ 
ters  inti  tied  Literary  Relict ,  that  her  father  was  a  merchant, 
and  the  youngtft  brother  of  a  good  family  in  Nottingham- 
fhire  ;  that  her  mother  was  the  intimate  friend  of  lady  Gif¬ 
ford,  Sir  William’s  filler  ;  and  that  (he  herkdf  was  educated 
in  the  family  with  his  niece,  the  late  Mrs  Temple  of  Moor- 
.  park  by  Farnham  *.  This  ftory  would  be  intitkd  to  the 
fulleft  credit,  had  not  Mrs  ITearn  affirmed,  in  the  fame  letter, 
that*,  before  the  death  of  Sir  William  Temple,  Mrs  John¬ 
son's  little  fortune  had  been  greatly  injured  by  the  South- 
Sea  bubbles,  which  are  known  to  have  injured  no  perfon 
till  the  year  1720:  (See  Company,  II.  1.)  When  one  part 
lies,  printed  a  narrative  is  fo  palpably  falfe,  the  remainder  will  always 
ln  1 be  received  with  hesitation.  But  whether  Mils  Johnfon  was 
the  daughter  of  Temple’s  Reward  or  of  the  friend  of  lady 
Gilford,  it  is  certain  that  Sir  William  left  her  L.  icoo  ;  and 
that,  accompanied  by  Mrs  Dinglev,  whofe  whole  fortune 
amounted  to  an  annuity  of  L.27  for  life,  fhe  went,  in  con- 
fequence  of  Swift’s  invitation,  to  Laracor.  With  thefe 
two  ladies  he  palled  his  hours  of  relaxation,  and  to  them  he 
opened  his  bofwm  ;  but  they  never  refided  in  the  fame  houfe, 
sior  did  he  fee  either  without  a  witnefs. 

In  1701  Swift  publifhed  A  difeourfe  of  the  contcjls  and 
Athens  and  Roms.  It  was  his  firft  work,  and 
only  which  he  ever  exprefsly*  acknowledged, 
to  his  conftant  pra&ice  he  had  concealed  his 
but  after  its  appearance,  paying  a  vffit  to  fome  lrifh 
bifhop,  he  was  afked  by  him  if  he  had  read  that  pamphlet, 
and  what  its  reputation  was  in  London.  Upon  his  reply¬ 
ing  that  he  believed  it  was  very  well  liked  in  London  ; 
«  Very  well  liked  F’  faid  the  bilhop  with  fome  emotion. 

Yes,  Sir,  it  is  one  of  the  fineft  trails  that  ever  was  written, 
and  bilhop  Burnet  is  one  of  the  beft  writers  in  the  world.” 
Swift,  who  always  hated  Burnet  with  fomething  more  than 
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pamphlet  from  that  of  hU  other  works,  he  was  told  that  he 
was  14  a  very  pofitive  young  man,”  as  no  perfon  in  England  ^ 
but  bifhop  Burnet  was  capable  of  writing  it.  Upon  which 
Swift  replied,  with  fome  indignation,  I  am  to  afTime  your 
lordlhip,  however,  that  bifhop  Burnet  did  not  write  the 
pamphlet,  for  I  wrote  it  myfeh.  And  thus  was  lie  forced  in 
the  heat  of  argument  to  avow  what  otherwile  he  would  have 
for  ever  concealed. 

Early  in  the  enfuing  fpring  king  William  died  ;  and 
Swift,  on  his  next  viiit  to  London,  found  queen  Anne  upon 
the  throne.  It  was  generally  thought,  upon  this  event,  that 
the?  Tory  party  would  have  had  the  ai Cendant  ;  but,  con¬ 
trary  to  all  expectation,  the  Whigs  had  managed  matters  fo 
well  as  to  get  entirely  into  the  queen’s  confidence,  and  to  have 
the  whole  adminiftration  of  affairs  in  their  hands.  Swift’s 
friends  were  now  in  power;  and  the  Whigs  in  general,  know¬ 
ing  him  to  be  the  author  of  the  Difeourfe  on  the  Contefts, 
&c.  which  was  written  in  ‘  defence,  of  king  William  and  his 
minifters  againft  the  violent  proceedings  of  the  houfe  of 
commons,  confidered  themfelves  as  niuen  obliged  to  him, 
and  looked  upon  him  as  fafl  to  their  party.  But  Swift 
thought  with  the  Whigs  only  in  the  Rate  ;  for  with  refoedt 
to  the  church  Ills  principles  were  always  thofe  of  a  lory. 
He  therefore  declined  any  intimate  connection  with  the 
leaders  of  the  party,  who  at  that  time  profeiTed  what  was 
called  low  church  principles.  But  what  above  all  (hocked 
him,  fays  Mr  Sheridan,  was  their  inviting  Delfts,  Freethink¬ 
ers,  A tii e ids,  Jews,  and  Infidels,  to  he  of  their  party,  under 
pretence  of  moderation,  and  allowing  a  general  liberty  of 
confidence.  As  Swift  was  in  his  heart  a  man  of  true  reli¬ 
gion,  he  could  not  have  borne,  even  in  his  private  charaCler, 
to  have  mixed  with  fuch  a  rnotely  crew.  But  when  we 
confiderhis  principles  in  his  political  capacity,  that  he  looked 
upon  the  church  of  England,  as  by  law  eiiablifhed,  to  be 
the  main  pillar  of  our  newly  ereCled  conftitution,  he  could 
not,  confidently  with  the  charaCler  of  a  good  citizen,  join 
with  thofe  who  confidered  it  more  as  an  ornament  than  a 
fupport  to  the  edifice  ;  and  could  therefore  look  on  with 
compofure  while  it  was  undermining,  or  could  even  open  the 
gate  to  a  blind  multitude,  to  try,  like  Sampfon,  their  ftrenglli 
againft  it,  and  confider  it  only  as  lport.  With  fuch  a  party, 
neither  his  religious  nor  political  principles  would  fuffer 
him  to  join  ;  and  with  regard  to  the  Tories,  as  is  ufual  in 
the  violence  of  factions,  they  had  run  into  oppofitc  extremes, 
equally  dangerous  to  the  Rate.  He  was  therefore  during 
the  earlier  part  of  the  queen’s  reign  of  no  party,  but  em¬ 
ployed  himfelf  in  difeharging  the  duties  of  his  funftion,  and 
in  pnblifhing  from  time  to  time  fuch  traCls  as  he  thought 
might  be  ufeful.  In  the  year  1704  he  publifhed  the  Tale 
of  a  Tub ,  which,  confidered  merely  as  a  work  of  genius,  is 
unqueftionablv  the  greateft  which  he  ever  produced  ;  but 
the  levity  with  which  religion  was  thought  to  be  there 
treated,  raifed  up  enemies  to  him  among  all  parties,  and 
eventually  precluded  him  from  a  bifhopric.  From  that  pe¬ 
riod  till  the  year  1708,  he  feems  to  have  employed  himfelf 
in  folitary  ftudy  ;  but  lie  then  gave  fnccefiively  to  the  pub¬ 
lic  The  Sentiments  of  a  Church  of  England  man,  the  ridicule 
of  aftrology  under  the  name  of  Bickerjlajf,  the  Argument 
againjl  abolijhing  Chriflianity ,  and  the  defence  of  the  Sacra¬ 
mental  TejL 

Soon  after  began  the  bufy  and  important  part  of  Swift’s 
life.  He  was  employed  (1710)  by  the  primate  of  Ireland 
to  folicit  the  queen  for  a  remiflion  of  the  firft  fruits  and 
twentieth  parts  to  the  Irifti  clergy,  ft  his  introduced  him 


Swift 


political  rancour,  immediately  quetlioned  his  right  to  the  ’to  Mr  Hailey,  afterwards  earl  of  Oxford,  who,  though  a 
work,  when  lie  was  told  by  the  bifhop  that  he  was  “a  young  Whier  himfelf,  was  at  the  head  ot  the  Tory  minillry,  and  in 


man  and  (till  perlifting  to  doubt  of  the  juilice  of  Burnet's 
claim,  on  account  of  the  difiimilarity  of  the  ftyle  of  the 


Whig  himfelf,  was  at  the  head  of  the  ftory  mimitry, 
great  need  of  an  auxiliary  fo  able  as  Swift,  by  whofe  pen  he 
and  the  other  minifters  might  be  fupported  in  pamphlets, 

poems, 
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wlf*.  poems,  ?.nd  periodical  papers.  In  the  year  1710  was  com- 
v^r~'  menced  the  Examiner ;  of  which  Swift  wrote  33  papers,  be¬ 
ginning  his  iirft  part  of  it  on  the  10th  of  November  1711. 
The  next  year  he  publifhed  the  Conduft  of  the  Allies  ten  days 
before  the  parliament  affembled ;  and  foon  afterwards,  Re- 
flections  on  the  harrier  Treaty.  The  purpofe  of  thefe  pamph¬ 
lets  was  to  perfnade  the  nation  to  a  peace,  by  fhowing  that 
u  mines  had  been  exhaulled  and  millions  deftroyed”  to  fe- 
cure  the  Dutch  and  aggrandize  the  emperor,  without  any 
advantage  whatever  to  Great  Britain.  Though  thefe  two 
publications,  together  with  his  Remarks  on  the  Bi/hop  of  Sa - 
rum’s  Introduction  to  the  third  Volume  of  his  Hflory  of  the  Re¬ 
formation, ,  certainly  turned  the  tide  of  popular  opinion,  and 
effe&ually  promoted  the  defigns  of  the  miniftry,  the  beft 
preferment  which  his  friends  could  venture  to  give  him  was 
the  deanery  of  St  Patrick's,  which  he  accepted  in  1713. 
In  the  midft  of  his  power  and  his  politics  he  kept  a  journal  of 
his  vifits,  his  walks,  his  interviews  with  minifters,  and  quar¬ 
rels  with  hie  fervant,  and  tranfmitted  it  to  Mrs  Johnfon  and 
Mrs  Dingley,  to  whom  he  knew  that  whatever  befel  him  was 
interefting;  but  in  1714  an  end  was  put  to  his  power  by  the 
death  of  the  queen,  which  broke  down  at  once  the  whole 
fyftem  of  Tory  politics,  and  nothing  remained  for  him  but  to 
withdraw  from  perfecution  to  his  deanery. 

In  the  triumph  of  the  Whigs,  Swift  met  with  every  mor¬ 
tification  that  a  fpirit  like  his  could  poffibly  be  expofed  to. 
The  people  of  Ireland  were  irritated  again  ft  him  beyond 
meafure  ;  and  every  indignity  was  offered  him  as  he  walked 
the  ftreets  of  Dublin.  Nor  was  he  only  infulted  by  the 
rabble,  but  perfons  of  diftiguiffed  rank  and  character  for¬ 
got  the  decorum  of  common  civility  to  give  him  a  perfonal 
affront.  While  his  pride  was  hurt  by  fucli  indignities,  his 
more  tender  feelings  were  alfo  often  wounded  by  bafe  ingra¬ 
titude.  In  fuch  a  fituation  he  found  it  in  vain  to  ftruggle 
againft  the  tide  that  oppofed  him.  He  filently  yielded  to  it, 
and  retired  from  the  world  to  difeharge  his  duties  as  a  clergy¬ 
man,  and  attend  to  the  care  of  his  deanery.  That  no  part  of 
his  time  might  lie  heavy  on  his  hands,  he  employed  his  lei- 
ffure  hours  on  fome  hiftorical  attempts  relating  to  the  change 
of  the  minifters  and  the  conduct  of  the  miniftry  ;  and  com¬ 
pleted  the  hiftory  of  the  four  laft  years  of  the  queen,  which 
had  been  begun  in  her  lifetime,  but  which  he  never  publifh¬ 
ed.  Of  the  work  which  bears  that  title,  and  is  faid  to  be 
his,  Dr  Johnfon  doubts  the  genuinenefs ;  and  it  certainly  is 
not  fuch  as  we  fhould  have  expelled  from  a  man  of  Swift’s 
fagacity  and  opportunities  of  information. 

I11  the  year  1716  he  was  privately  married  to  Mrs  John- 
fon  by  Dr  Afhe  bifhop  of  Clogher ;  but  the  marriage  made 
no  change  in  their  fituation,  and  it  would  be  difficult  to  prove 
(fays  Lord  Orrery)  that  they  were  ever  afterwards  toge¬ 
ther  but  in  the  prelence  of  a  third  perfon.  The  dean  of  St 
Patrick's  lived  in  a  private  manner,  known  and  regarded 
only  by  his  friends,  till  about  the  year  1720  that  he  publifh¬ 
ed  his  firft  political  pamphlet  relative  to  Ireland,  intitled 
4  Propofol  for  the  UniverJ'al  Ufe  of  Injh  Manufactures  ;  which 
fo  roufed  the  indignation  of  the  miniftry  that  they  commenced 
a  profeeution  againft  the  printer,  which  drew  the  attention 
■of  the  public  to  the  pamphlet,  and  at  once  made  its  author 
popular. 

Whilft  he  was  enjoying  the  laurels  which  this  work  had 
wreathed  for  him,  his  felicity,  as  well  as  that  of  his  wife,  was 
interrupted  by  the  death  of  Mrs  Van  Homrigh,  and  the 
publication  of  his  poem  called  Cadenus  and  Vanefla ,  which 
brought  upon  him  much  merited  obloquy.  With  Mrs  Van 
Homrigh  he  became  acquainted  in  London  during  his  at¬ 
tendance.  at  court  ;  and  finding  her  poffeffed  of  genius  and 
fond  of  literature,  he  took  delight  in  diredling  her  ftudies, 
tilllie  got  infenfibly  poffeffion  of  her  heart.  From  being 
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proud  of  his  praife,  ffe  grew  fond  of  his  perfon  ;  and  de-  Swift, 
(piling  vulgar  reftraints,  fhe  made  him  fen  hole  that  Hie  was 
ready  to  receive  him  as  a  hufband.  She  had  wit,  youth, 
beauty,  and  a  competent  fortune  to  recommend  her  ;  and 
for  a  while  Swift  feems  to  have  been  undetermined  whether 
or  not  he  fhould  comply  with  her  wifti.  She  had  followed 
him  to  Ireland,  where  fhe  lived  in  a  houfe  about  twelve 
miles  affiant  from  Dublin  ;  and  he  continued  to  viiit  her  oc- 
cafionally,  and  to  direCl  her  lludies  as  he  had  done  in  Lon« 
don  ;  but  with  thefe  attentions  fhe  was  not  fatisfied,  and  at 
laft  ft nt  to  him  a  letter  written  with  great  ardour  and  tender- 
nefs,  in  lifting  that  he  fhould  immediately  accept  or  refufe 
her  as  a  wife.  His  anfwer,  which  probably  contained  the 
fecret  of  his  marriage,  he  carried  himfelf  ;  and  having  in¬ 
dignantly  thrown  it  on  the  lady’s  table,  inftantly  quitted  the 
houfe,  we  believe  without  {peaking  to  her,  and  returned  to 
Dublin  to  refledl  on  the  confequences  of  his  own  conduct. 

Thefe  were  dreadful.  Mrs  Van  Homrigh  furvived  her  dis¬ 
appointment  but  a  few  weeks  ;  during  which  time  fne  can¬ 
celled  a  will  that  fhe  had  made  in  his  favour,  and  ordered 
the  poem  to  be  publifhed  in  which  Cadenus  bad  proclaimed 
her  excellence  and  confeffed  his  love. 

His  patriotifm  again  burft  forth  in  1724  to  obftru£l  the 
currency  of  Wood’s  halfpence  ;  and  his  zeal  was  crown¬ 
ed  with  fuccefs.  Wood  had  obtained  a  patent  to  coin 
1 8c, 000 1.  in  halfpence  and  farthings  for  the  kingdom  of 
Ireland  ;  and  was  about  to  turn  his  brafs  into  gold,  when 
Swift,  finding  that  the  metal  was  debafed  to  an  enormous 
'degree,  wrote  letters  under  the  name  of  M.  B.  Drapier  to 
fliow  the  folly  of  giving  gold  and  filver  for  coin  not  worth 
a  third  pait  of  its  nominal  value.  A  profeeution  was  car¬ 
ried  on  againft  the  printer ;  and  lord  Carteret,  then  lord- 
lieutenant,  iffued  a  proclamation,  offering  L.300  for  difeo- 
vering  the  author  of  the  fourth  letter.  The  day  after  it 
was  publifhed  there  was  a  full  levee  at  the  caftle.  The 
lord-lieutenant  was  going  round  the  circle,  when  Swift  ab¬ 
ruptly  entered  the  chamber,  and  puffing  his  way  through 
the  crowd,  never  flopped  till  he  got  within  the  circle ;  where, 
with  marks  of  the  high  eft  indignation  in  his  countenance, 
he  addreffed  the  lord-lieutenant  with  the  voice  of  a  Stentor, 
that  re-echoed  through  the  room,  “  So,  my  lord  lieutenant, 
this  is  a  glorious  exploit  that  you  performed  yefterday,  in 
iffuing  a  proclamation  againft  a  poor  fhop-keeper,  wh@fe 
only  crime  is  an  honeft  endeavour  to  fave  his  country  from 
ruin.  You  have  given  a  noble  fpecimen  of  what  this  devo¬ 
ted  nation  is  to  hope  for  from  your  government.  I  fuppofe 
you  expedl  a  ftatue  of  copper  will  be  eredled  to  you  for  this 
fervice  done  to  Wood.”  He  then  went  on  for  a  long  time, 
inveighing  in  the  bitterefl  terms  againft  the  patent,  and  dif- 
playing  in  the  ftrongeft  colours  all  the  fatal  confequences  of 
introducing  that  execrable  coin.  The  whole  affembly  were 
ftruck  mute  with  wonder  at  this  unprecedented  feene.  For 
fome  time  a  profound  filence  enfued.  When  lord  Carteret, 
who  had  liftened  with  great  compofure  to  the  whole  fpeech, 
made  this  fine  reply,  in  a  line  of  Virgil’s  : 

Res  durxy  &  regni  novitas  me  tali  a  cogunt 

Moliri . 

From  this  time  Swift  was  known  by  the  name  of  the  Dsany 
and  was  known  by  the  populace  as  the  champion,  patron, 
and  inftru&or  of  Ireland. 

In  1727  he  returned  to  England;  where,  in  conjundion 
with  Pope,  he  colle£led  three  volumes  of  mifcellanies ;  and 
the  fame  year  he  fent  into  the  world  his  Gulliver’s  Travels , 
a  production  which  .was  read  by  the  high  and  the  low,  and 
filled  every  reader  with  a  mingled  emotion  of  merriment  and 
amazement.  Whilft  he  was  enjoying  the  reputation  of  this 
work,  he  was  fuddenly  called  to  a  home  of  forrow.  Poor 
Stella  was  finking  into  the  grave  j  and  after  a  languiff  ing 
H_h  decay 


Swift, 
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decay  or  about  two  months,  died  in  her  44th  year,  on  Ja- 
'  lniary  28.  1^2  8.  How  much  he  wiihed  her  life  is  rtiown 
by  his  papers  ;  nor  can  it  be  doubted  that  he  dreaded  the 
death  of  her  whom  he  loved  mod,  aggravated  by  the  con* 
fcioufnefs  that  liimfelf  had  haftened  it.  With  her  vandhed 
all  his  domeftic  enjoyments,  and  of  courfe  he  turned  his 
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his  78th  year.  The  behaviour  of  the  citizens  on  this  ocea* 
lion  gave  the  firongeft  proof  of  the  deep  impreflion  he  had 
made  on  their  minds.  Though  he  had  been  fo  many  years 
to  all  intents  and  purpofes  dead  to  the  world,  and  h.s  depar¬ 
ture  from  that  date  feemed  a  thing  rather  to  be  vviihed  than 
deplored,  yet  no  fooner  was  his  death  announced,  than  they 


Swiff 


IJghtfmotV'opS61^-";  in  ^contemplation  of  Pathered  from' aU  quarters  and  forced  ^ir  way  in  crocds 

,  .  ?  ,  ...U  w  fprvpH  In  inrreafe  the  into  the  honk,  to  pay  the  lalt  triDute  01  gncr  iu  uicu  uc 


which  he  could  fee  nothing  but  what  ferved  to  mcrcafe  the 
maladv.  The  advances  of  old  age,  with  all  its  attendant  in¬ 
firmities  ;  the  death  of  almoft  ail  his  old  friends  ;  the  fre¬ 
quent  returns  of  his  moft  diipiriting  maladies,  deahiefs  and 
giddinefs  ;  and,  above  all,  the  dreadful  apprehenfions  that  he 
thould  outlive  his  undemanding,  made  life  fuch  a  burden  to 
him,  that  he  had  no  hope  left  but  a  fpeedy  diffolution,  which 
was  the  objed  of  his  daily  prayer  to  the  Almighty.  . 

The  feveritv  of  his  temper  increafing,  he  drove  his  ac¬ 
quaintance  from  his  table,  and  wondered  why  he  was  de- 
ferted.  In  1732,  he  complains,  in  a  letter  to  Mr  Gay,  that 
«  he  had  a  large  houfe,  and  (hould  hardly  find  one  vifitor 
if  he  was  not  able  to  hire  him  with  a  bottle  of  wine  and, 
in  another  to  Mr  Pope,  “  that  he  was  in  danger  of  dying 
poor  and  friendlefs,  even  his  female  friends  having  forfaken 
him  ;  which,”  as  he  fays,  “  vexed  him  moft”  Tliefe  com¬ 
plaints  were  afterwards  repeated  in  a  drain  of  yet  gi  eater 
fenfibility  :  “  All  my  friends  have  forfaken  me.. 

Vertiginofus,  inops ,  furdus ,  male  gratus  amicis * 

«  Deaf,  giddy,  helplefs,  left  alone, 

«  To  all  my  friends  a  burden  grown.” 

The  fits  of  giddinefs  and  deafnefs  to  which  he  had  been 
fubjefted  from  his  boyifh  years,  and  for  which  he  thought 
walking  or  riding  the  beft  remedy,  became,  more  frequent 
and  violent  as  he  grew  old ;  and  the  prefentiment  which  he 
had  long  entertained  of  that  wretcliedaefs  which  would  in¬ 
evitably  overtake  him  towards  the  clofe  of  life,  clouded  his 
mind  with  melancholy  and  tinged  every  objed  around  him. 
How  miferable  he  was  rendered  by  that  gloomy  profped, 
we  may  learn  from  the  following  remarkable  anecdote  men- 
tioned  by  Mr  Faulkner  iri  his  letter  to  lord  Chefterfield. 
il  One  time,  in  a  journey  from  Drogheda  to  Nayan,  the 
dean  rode  before  the  company,  made  a  fudden  ftop,  difmount- 


into  the  houfe,  to  pay  the  laft  tribute  of  grief  to  their  de- 
parted  benefactor.  Nothing  but  lamentations  were  heard 
all  around  the  quarter  where  he  lived,  as  it  he  had  been  cut 
off  in  the  vigour  of  his  years.  Happy  were  they  who  firtt 
got  into  the  chamber  where  he  lay,  to  procure,  by  bribes  to 
the  fervants,  locks  of  his  hair,  to  be  handed  down  as  faered 
relics  to  their  pofterity  ;  and  fo  eager  were  numbers  to  ob- 
tain  at  any  price  this  precious  memorial,  that  in  lefs.thari  an 
hour,  his  venerable  head  was  entirely  ftripped  of  all  its  fjlyer 
ornaments,  fo  that  not  a  hair  remained.  By  his  will,  which 
was  dated  in  May  1740,  juft  before  he  ceafed  to  be  a  reafon- 
able  being,  lie  left  about  L.  1200  in  fpecific  legacies  ;  and 
the  reft  of  his  fortune,  which  amounted  to  about.  L.  1 1,000, 
to  ere&  and  endow  an  hofpital  for  lunatics  and  idiots.  .He 
was  buried  in  the  moft  private  manner,  according  to  direc¬ 
tions  in  his  will,  in  the  great  aide  of  St  Patrick’s  cathe¬ 
dral,  and,  by  way  of  monument,  a  flab  of  black  marble  was 
placed  againft  the  wall,  on  which  was  engraved  the  following 
Latin  epitaph,  written  by  himfelf : 

Hie  depofitum  eft  corpus 
Jonathan  Swift,  S.  T.  P. 

Hujus  Ecclefiae  Cathedralis 
Decani : 

Ubi  fseva  indignatio 
Ulterius  cor  lacerare  nequit. 

Abi,  viator, 

Et  iniitare,  ft  poteris, 

Strenuum  pro  virili  libertatis  vindicem. 

Obiit  anno  ( 1 745) 

Menfis  (Odtobris)  die  (29.) 
iEtatis  anno  78. 

Swift  undoubtedly  was  a  man  of  native  genius.  His  fan* 
cy  was  inexhauftible ;  his  conceptions  were  lively  and 


dean  rode  before  the  company,  made  a  iudden  itop,  1  moon  y  1  j  tVip  nemliar  felicitv  of  convev* 


ed  in  the  moft  devout  manner.  When  his  friends  came  up, 
he  defired  and  infilled  on  their  alighting ;  which  they  did, 
and  a  lived  him  the  meaning.  “  Gentlemen,”  faid  he,  “  pray 
join  your  hearts  in  fervent  prayers. with  mine,  that  .1  may 
never  be  like  this  oak-tree,  which  is  decayed  and  withered 
at  top,  while  the  other  parts  are  found.”  In  1736,  while 
he  was  writing  a  fatire  called  the  Legion  Club  againft  the  lrilh 
parliament,  he  was  feized  with  fo  dreadful  a  fit  of  his  ma, 
lady,  that  lie  left  the  poem  unfinifhed  ;  and  never  after  at¬ 
tempted  a  eompofition  that  lequired  a  courfe  of  thinking. 
From  this  time  his  memory  gradually  declined,  his  palhons 
oerverted  his  underftanding,  and,  in .1741,  he  became  ut¬ 
terly  incapable  of  convention ;  ahd  it  was  found  neceffary 
to  appoint  legal  guardians  to  his  perfon  and  his  fortune.  lie 
HOW  loft  all  fenfe  of  diftinAion.  His  meat  was  brought  to  him 
cut  into  mouthfuls ;  but  he  would  never  touch  it  while  the 
fervant  ftaid  ;  and  at  laft,  after  it  flood  perhaps  an  hour. 


iervant  ftaid  ;  and  at  laft,  after  it  ftood  perhaps  an  hotm 

would  eat  it  walking  ;  for  he  continued  his  old  habit  and  Wednefday^between  ^  ^  ^  La"acor  (Mr 

was  on  his  feet  ten  hours  a-day.  During  next  year  a  (ho  t  7  .»  Beaumont  being  by)  from  Mrs  F— ,  dated 

,„«™l  I"**  May  o.  wi.hJo*  iudofed,  to  W  M»Wtol 


interval  ui  icdiun  curving,  -  ...  •  1  r 

in  a  few  days  he  funk  into  lethargic  ftupidity,  motionleis, 
heedkfs,  and  fpeechlek.  After  a  year  of  total  filence,  how¬ 
ever,  when  his  houfe- keeper^  told  him  that  the  ufual  illumi¬ 
nations  were  preparing  to  celebrate  his  birth,  he  anfwered. 
It  is  all  folly  5  they  had  better  let  it  alone.”  He  at  lalt 
funk  into  a  perfect  filence,  which  continued  till the  29th 
of  October  1745,  when  he  expired  without  a  druggie,  m 
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ing  them  in  language  equally  correft,  free,  and  perspicuous. 
His  penetration  was  as  quick  as  intuition  ;  he  was  indeed 
the  critic  of  nature  ;  and  no  man  ever  wrote  fo  much,  and 
borrowed  fo  little. 

As  his  genius  was  of  the  firft  clafs,  fo  were  fome  of  Ins 
virtues.  The  following  anecdote  will  illuftrate  his  filial  piety. 
His  mother  died  in  1710,  as  appears  by  a  memorandum  m 
one  of  the  account-books  which  Dr  Swift  always  made  up 
yearly,  and  on  each  page  entered,  minutely  all  his  receipts 
and  expences  in  every  month,  beginning  his  year. from  No¬ 
vember  1.  He  obferved  the  fame  method  all  his  lifetime 
till  his  laft  illnefs.  At  the  foot  of  that  page  which  includes 
his  expences  of  the  month  of  May  1710,  at  the  glebe  houle 
of  Laracor  in  the  county  of  Meath,  where  he  was  then  re- 
fident,  are  thefe  remarkable  words,  which  (how  at  the  fame 
time  his  filial  piety,  and  the  religious  ufe  which  he  thought 
it  his  duty  to  make  of  that  melancholy  event.  4  Mem.  On 


rercivai  anu  ju.  / -  -r  •  a 

May  Q*  with  one  inclofed,  fent  by  Mrs  Worral  at  Leicefter 

to  Mrs  F _ ,  giving  an  account  that  my  dear  mother,  Mrs 

Abigail  Swift,  died  that  morning,  Monday  April  24.  17 1_°, 
about  ten  o’clock,  after  a  long  f.cknefs :  being  .11  all  win¬ 
ter,  and  lame  ;  and  extremely  ill  about  a.  month  or  fix  weeks 
before  her  death.  1  have  now  loft  my  barrier  between  me 
and  death.  God  grant  I  may  Uve  to  be  as  well  prepared 


S  \V  I 


[  243  ] 


S  W  I 


vlft,  for  it  as  I  confidently  believe  her  to  have  been  !  Tf  the  way 
V —  to  heaven  be  through  piety,  truth,  juflice,  and  charity,  (he 
is  there.  J.  S.”  He  always  treated  his  mother,  during  her 
life,  with  the  utmofl  duty  and  affeftion  j  and  (lie  fometimes 
came  to  Ireland  to  vifit  him  after  his  fettlement  at  Lara- 

cor.  . 

The  liberality  of  the  dean  hath  been  a  topic  of  juft  en¬ 
comium  with  all  his  admirers  ;  nor  could  his  enemies  deny 
him  this  praife.  In  his  domeflic  affairs,  he  always  afted 
with  drift  economy.  He  kept  the  mod  regular  accounts  5 
and  he  feems  to  have  done  this  chiefly  with  a  view  to  in- 
creafe  his  power  of  being  ufeful.  “  His  income,  which 
was  little  more  than  L.  700  per  annum ,  lie  endeavoured  to 
divide  into  three  parts,  for  the  following  purposes.  Firft, 
to  live  upon  one- third  of  it.  Secondly,  to  give  another 
third  in  penfions  and  charities,  according  to  the  manner  in 

which  perfons  who  received  them  had  lived  :  and  the  other  .  .  -  . 

third  he  laid  by,  to  build  an  hofpital  for  the  reception  of  parts  of  his  frame,  detached  from  each  other,  in  order  that 
idiot*  and  lunatics.’ 7  “  What  is  remarkable  in  this  gene-  he  may  the  better  edimate  the  true,  value  of  each,  and  fee 

rous  man,  is  this  (fays  Mr  F. ),  that  when  he  lent  money 


Swift  has  been  accufed  of  irreligion  and  mifanthropy,  on 
account  of  his  Tale  of  a  Tub,  and  his  Yahoos  in  Gulliver’s 
Travels ;  but  both  charges  feem  to  be  ill-founded,  or  at 
lead  not  fnpported  by  that  evidence.  The  ’Tale  of  a  Tub 
holds  up  to  ridicule  fuperditious  and  fanatical  absurdities  \ 
but  it  never  attacks  the  effentials  of  religion  :  and  in  the 
dory  of  the  Taboos ,  difguding  we  confefs,  there  appears  to 
us  as  little  evidence  that  the  author  hated  his  owa  fpecies, 
as  in  the  poems  of  Strepbon  and  Chloe ,  and  the  Ladies  Dref* 
Jing  Room ,  that  he  approved  of  groffnefs  and  filth  in  the  fe¬ 
male  fex.  We  do  not  indeed,  with  his  fonded  admirers,  per* 
ceive  the  moral  tendency  of  theVoyage  to  the  Houyhnhnms, 
or  coniider  it  as  a  fatire  admirably  calculated  to  reform  man¬ 
kind  ;  but  neither  do  we  think  that  it  can  poffibly  corrupt 
them,  or  lead  them  to  think  meanly  of  their  rational  nature. 
According  to  Sheridan,  “  the  defign  of  this  apologue  is  to 
place  before  the  eyes  of  man  a  pifture  of  the  two  different 


Swift. 


upon  bond  or  mortgage,  he  would  not  take  the  legal  inte- 
reft,  but  one  per  cent,  below  it.” 

His  charity  appears  to  have  been  a  fettled  principle  of 
duty  more  than  an  indinftive  effort  of  good  nature  :  but  as 
it  was  thus  founded  and  fupported,  it  had  extraordinary  me¬ 
rit,  and  feldom  failed  to  exert  itfelf  in  a  manner  that  contri¬ 
buted  molt  to  render  it  beneficial.  He  did  not  lavifh  his 
money  on  the  idle  and  the  worthlefs.  Fie  nicely  diferimi- 
nated  cliarafters,  and  was  feldom  the  dupe  of  impofition. 
Hence  his  generofity  always  turned  to  an  ufeful  account  : 
while  it  relieved  diltrefs,  it  encouraged  induftry,  and  re¬ 
warded  virtue.  We  dwell  with  great  pleafure  on  this  truly 
excellent  and  diftingniftiing  part  of  the  dean’s  charafter  : 
and  for  the  fake  of  his  charity  we  can  overlook  his  oddities, 
and  almolt  forgive  his  faults.  He  was  a  very  peculiar  man 
in  every  refpeft.  Some  have  faid,  “  What  a  man  he  would 
have  been,  had  lie  been  without  thofe  whims  and  infirmi¬ 
ties  which  (haded  both  his  genius  and  his  charafter!”  But 


perhaps  the  peculiarities  complained  of  were  infeparable  from  animal  endowed  with  a  rational  foul,  and  afting  uniformly 
his  genius.  The  vigour  and  fertility  of  the  root  could  not  op  to  the  diftates  of  right  reafon.  Here  you  may  fee  col- 
fail  now  and  then  of  throwing  out  fuperfluous  fuckers,  lefted  all  the  virtues,  all  the  great  qualities,  which  dignify 


What  produced  thefe,  produced  alfo  the  more  beautiful 
branches,  and  gave  the  fruit  all  its  richnefs. 

It  muff  be  acknowledged,  that  the  .dean’s  fancy  hurried 
him  into  great  abfurdities  and  inconfiftencies,  for  which  no¬ 
thing  blit  his  extraordinary  talents  and  noble  virtues,  dif- 
ctvered  in  other  in  fiances,  could  have  atoned.  The  rancour 
he  difeovered  on  all  occafions  towards  the  diffenters  is  to¬ 
tally  unjuftifiable.  No  feft  could  have  merited  it  in  the  de¬ 
gree  in  which  he  always  (howed  it  to  them  ;  for,  in  Tome 
inftances,  it  bordered  on  downright  perfecution.  He  doubt- 
lefs  had  his  reafons  for  expofing  their  principles  to  ridicule, 
and  might  perhaps  have  fufficient  grounds  for  fome  of  his 
accufations  againft  their  principal  leaders  in  Ireland  ;  but 
nothing  could  juftify  his  virulence  againft  the  whole  body. 
In  a  (hort  poem  on  one  clafs  of  diffenters  he  bellowed  a 
ftrifture  upon  Bettefworth,  a  lawyer  eminent  for  his  irfo- 
lence  to  the  clergy,  which,  from  a  very  confiderable  reputa. 
tion,  brought  him  into  immediate  and  univerfal  contempt. 
Bettefworth,  enraged  at  his  difgrace  and  lofs,  went  to  the 
dean,  and  demanded  whether  he  was  the  author  of  that 
poem?  “  Mr  Bettefworth  (anfwered  he),  I  was  in  my 
youth  acquainted  with  great  lawyers,  who,  knowing  my 
difpofition  to  fatire,  advifed  me,  if  any  fcoundrel  or  blockhead 
whom  I  had  lampooned  fhould  a(k,  i  Are  you  the  authov 
of  this  paper  ?’  to  tell  him  that  I  was  not  the  author  ;  and 
therefore,  1  tell  yew,  Mr  Bettefworth,  that  I  am  net  the  au¬ 
thor  of  thefe  lines,” 


the  necefiity  there  is  that  the  one  (hould  have  an  abfolute 
command  over  the  other.  *  In  your  merely  animal  capacity, 
fays  he  to  man,  without  reafon  to  guide  you,  and  aftuated 
only  by  a  blind  inflinft,  I  will  (how  you  that  you  would  be 
degraded  below  the  beafls  of  the  field.  That  very  form* 
that  very  body,  you  are  now  fo  proud  of,  as  giving  you 
fuch  a  iiiperiority  over  all  other  animals,  I  will  (how  you, 
owe  all  their  beauty,  and  all  their  greateff  powers,  to  their 
being  aftuated  by  a  rational  foul.  Let  that  be  withdrawn* 
let  the  body  be  inhabited  by  the  mind  of  a  brute,  let  it  be 
prone  as  theirs  are,  and  fuffered  like  theirs  to  take  its  na¬ 
tural  courfe,  without  any  affiftance  from  art,  you  would  in 
that  cafe  be  the  mod  deformed,  as  to  your  external  appear¬ 
ance,  the  mod  deteftable  of  all  creatures.  And  with  re¬ 
gard  to  your  internal  frame,  filled  with  all  the  evil  dTpofi- 
tions  and  malignant  pafiions  of  mankind,  you  would  be  the 
mod  miierable  of  beings,  living  in  a  continued  (late  of  in¬ 
ternal  vexation,  and  of  hatred  and  warfare  with  each  other. 

4 4  On  the  other  hand,  I  will  (how  another  pifture  of  an 


man’s  nature,  and  conftitute  the  happinefs  of  his  life.  What 
is  the  natural  inference  to  be  drawn  from  thefe  two  different 
reprefentations  ?  Is  it  not  evidently  a  leffon  to  mankind, 
warning  them  not  to  fuffer  the  animal  part  to  be  predomi¬ 
nant  in  them,  left  they  refemble  the  vile  Yahoo,  and  fall  into 
vice  and  mifery  ;  but  to  emulate  the  noble  and  generous 
Honyhnlinm,  by  cultivating  the  rational  faculty  to  the  ut¬ 
most  ;  which  will  lead  them  to  a  life  of  virtue  and  happi¬ 
nefs.” 

Such  may  have  been  the  author’s  intention ;  but  it  is  not 
fufliciently  obvious  to  produce  the  proper  effeft,  and  is  in¬ 
deed  hardly  confident  with  that  incapability  under  which 
he  reprefents  the  Yahoos  of  ever  acquiring,  by  any  culture, 
the  virtues  of  the  noble  ITouyhnhnms. 

With  refpeft  to  his  teligion,  it  is  a  faft  unqueftionable, 
that  while  the  power  of  fpeech  remained,  he  continued  con- 
flant  in  the  performance  of  his  private  devotions  ;  and  in 
proportion  as  his  memory  failed,  they  were  gradually  (hort- 
ened,  till  at  laft  he  could  only  repeat  the  Lord’s  prayer, 
which  he  continued  to  do  till  the  power  of  utterance  for 
ever  ceafed.  Such  a  habit  as  this  could  not  have  been  form¬ 
ed  but  by  a  man  deeply  impreffed  with  a  conviftion  of  the 
truth  and  importance  of  revelation. 

The  moft  inexcufable  part  of  Swift’s  conduft  is  his  treat¬ 
ment  of  Stella  and  Vancffa,  for  which  no  proper  apology 
can  be  made,  and  which  the  vain  attempts  of  his  friends 
have  only  tended  to  aggravate.  One  attributes  his  fu¬ 
ll  h  2 


gula 
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Swift,  gular  conduce  to  a  peculiarity  in  his  conIKtution  ;  but' if 
^wiimfrng,  he  knew  that  he  was  incapable  of  fulfilling  the  duties  of  the 
married  ftate,  how  came  he  to  tie  one  of  the  ladies  to  lilmfelf 
by  the  marriage-cei  emony,  and  in  the  moll  explicit  terms 
to  declare  his  pafiion  to  the  other ?  And  what  are  we  to 
think  of  the  fenfibility  of  a  man  who,  ftrongly  attached  as  he 
feems  to  have  been  to  both,  could,  without  fpeaking,  fling 
a  paper  on  the  table  of  the  one,  which  “  proved  (as  our  au¬ 
thor  exprefles  it)  her  death-warrant,”  and  could  throw  the 
other,  his  beloved  Stella,  in  her  laft  illnefs,  into  unipeakable 
f  agonies,  and  “  never  fee  her  more,  for  only  adjuring  him, 
by  their  friendfhip,  to  let  her  have  the  fatisfadlion  of  dying 
at  lead,  though  fhe  had  not  lived,  his  acknowledged  wife?” 
Another  apologift  infinuates,  Upon  fomething  like  evidence, 
that  Stella  bore  a  fon  to  Swift,  and  yet  labours  to  excufe 
him  for  not  declaring  her  his  wife,  becaufe  fhe  had  agreed 
at  the  marriage  that  it  fhould  remain  a  fecret  from  all  fhe 
world  unlels  the  difeovery  fhould  be  called  for  by  urgent  ne- 
cejpty  ;  but  what  could  be  meant  by  the  term  urgent  necejf'ty , 
unlefs  it  alluded  to  the  birth  of  children,  he  confefles  that 
it  would  be  hard  to  fay.  The  truth  we  believe  to  be  what 
has  been  faid  by  Johnfon,  that  the  man  whom  Stella  had 
the  misfortune  to  love  was  fond  of  Angularity,  and  defirous 
to  make  a  mode  of  happinefs  for  himfelf,  different  from  the 
general  courfe  of  things  and  the  order  of  Providence  ;  he 
wifhed  for  all  the  pleasures  of  perfe  ct  friendfhip,  without  the 
uneafinefs  of  conjugal  reftraint.  But  with  this  ftate  poor 
Stella  was  not  fatisfied  ;  fhe  never  was  treated  as  a  wife, 
and  to  the  world  fhe  had  the  appearance  of  a  miflrefs.  She 
lived  fullenly  on,  hoping  that  in  time  he  would  own  and  re¬ 
ceive  her.  This,  we  believe,  he  offered  at  laft  to  do,  but 
not  till  the  change  of  his  manners  and  the  depravation  of 
his  mind  made  her  tell  him,  that  “  it  was  too  late.” 

The  natural  acrimony  of  Swift’s  temper  had  been  increa¬ 
sed  by  repeated  difappointments.  This  gave  a  fplenetic 
tindlure  to  his  writings,  and  amidft  the  duties  of  private 
and  domeflic  life  it  too  frequently  appeared  to  fhade  the 
iuftre  of  his  more  eminent  virtues.  —  The  dean  hath  been  ac- 
cufed  of  avarice,  but  with  the  fame  truth  as  he  hath  been 
accufed  of  infidelity.  In  detached  views,  no  man  was  more 
liable  to  be  miftaken.  Even  his  genius  and  good  fenfe 
might  be  queftioned,  if  we  were  only  to  read  fome  paffages 
of  his  writings.  To  judge  fairly  and  pronounce  juftly  of 
him  as  a  man  and  as  an  author,  we  fnould  examine  the  uni¬ 
form  tenor  of  his  difpofition  and  condudf,  and  the  general 
nature  and  defign  of  his  produ&ions.  In  the  latter  he  will- 
appear  great,  and  in  the  former  good  ;  notwithftanding  the 
puns  and  puerilities  of  the  one,  and  the  abfurdities  and  in- 
confiftencies  of  the  other. 

Swift,  in  ornithology.  See  Htrundo. 

SWIMMING,  the  art  of  fuipending  one’s  felf  on,  water, 
x  and  at  the  fame  time  making  a  progrcffive  motion  thro’  it. 
Swimmirg  As  fwimming  is  not  natural  to  man,  it  is  evident  that  at 
not  natural  fome  period  it  mufl  have  been  unknown  among  the  human 
to  man.  race,  Neverthdefs  there  are  no  accounts  of  its  origin  to 
be  found  in  the  hiftory  of  any  nation  ;  nor  are  there  any 
nations  fo  barbarous  but  that  the  art  of  fwimming  is  known 
among  them,  and  that  in  greater  pevfeCfion  than  among  ci¬ 
vilized  people.  It  is  probable,  therefore,  that  the  art, 
though  not  abfolutely  natural,  will  always  be  acquired  by 
people  in  a  favage  ftate  from  imitating  the  brute  animals, 
moft  of  whom  fwim  naturally.  Indeed  fo  much  does  this 
appear  to  be  the  cafe,  that  very  expert  Iwimmcrs  have  re¬ 
commended  it  to  tliofe  who  wifhed  to  learn  the  art,  to  keep 
fome  frogs  in  a  tub  of  water  conftantly  befide  them,  and  to 
%  imitate  the  motions  by  which  they  move  thro’  that  element. 
Depends  0:1  •-  The  theory  of  fwimming  depends  upon  one  very  fim- 
a  Ample'  p]e  principle  j  namely,  that  if  a  force  is  applied  to  any 
principle. 


body,  it  will  always  move  towards  that  fide  where  there  isSwimml: 
the  leaft  reiiftance.  Thus,  if  a  perfon  Handing  in  a  boat^- ' w- 
pufhes  with  a  pole  againfl  the  fide  or  any  other  part  of  the 
veffel  in  which  he  Hands,  no  motion  will  enfue;  for  as  much 
as  he  prefles  in  one  dire&ion  with  the  pole,  juft  fo  much 
does  the  aCHon  of  his  feet,  on  which  the  preflure  of  the 
pole  mull  ultimately  reft,  ptifh  the  veflel  the  other  way  : 
but  if,  inftead  of  the  fide  of  the  veflel,  he  pufhes  the  pole 
againfl  the  fhore,  then  only  one  force  a£ls  upon  it,  namely, 
that  of  the  feei ;  which  being  refilled  only  by  the  fluid 
water,  the  boat  begins  to  move  from  the  fhore.  Now  the 
very  fame  thing  takes  place  in  fwimming,  whether  the  ani¬ 
mal  be  man,  quadruped,  bird,  or  fifh.  If  we  confider  the 
matter  Amply,  we  may  fuppofe  an  animal  in  fuch  a  fituation 
that  it  could  not  pofiibly  fwim  :  thus,  if  we  cut  off  the  fins 
and  tail  of  a  fifh,  it  will  indeed  float  in  confequence  of  be¬ 
ing  fpecifically  lighter  than  the  water,  but  cannot  make  any 
progrcffive  motion,  or  at  leaft  but  very  little,  in  confequence 
of  wriggling  its  body;  but  if  we  allow  it  to  keep  any  of  its 
fins,  by  finking  them  againfl  the  water  in  any  diredlion,  the  ‘  !' 

body  moves  the  contrary  way,  juft  as  a  boat  moves  the  con¬ 
trary  way  to  that  in  which  the  oars  ftrike  the  water.  It  is 
true,  that  as  the  boat  is  but  partly  immerged  in  the  water, 
the  refiftance  is  comparatively  lefs  than  when  a  frog  or  even 
any  other  quadruped  lwims ;  but  a  boat  could  certainly  be 
rowed  with  oars  tho’  it  was  totally  immerged  in  water,  only 
with  lefs  velocity  than  when  it  is  not.  When  a  man  fwims, 
lie  in  like  manner  flrikes  the  water  with  his  hands,  armsr 
and  feet  ;  in  confequence  of  which  the  body  moves  in  a  di¬ 
rection  contrary  to  the  ftroke.  Upon  this  principle,  and 
on  this  only,  a  man  may  either  afeend,  defeend,  or  move  ob¬ 
liquely,  in  any  pofiible  direction  in  the  water.  One  would 
think,  indeed,  that  as  the  ftrength  of  a  man’s  arms  and  legs 
is  but  fmall,  he  could  make  but  very  little  way  by  any 
ftroke  he  could  give  the  water,  confidering  the  fluidity  of 
that  element.  Neverthelefs  it  is  incredible  what  expert 
fwimmers  will  perform  in  this  way  y  of  which  Mr  Forfter 
gives  a  moft  remarkable  inflance  in  the  inhabitants  of  Ota- 
heite  ;  whofe  agility,  he  tells  us,  was  fuch,  that  when  a. 
nail  was  thrown  overboard,  they  would'  jump  after  it  into 
the  fea,  and  never  fail  Lo  catch  it  before  it  came  to  the 
bottom.  *  f1 

As  to  the  practice  of  fwimming,  there  are  but  few  direc¬ 
tions  which  can  be  given.  The  great  obllacle  is  the  natu¬ 
ral  dread  which  people  have  of  being  drowned  ;  and  this  it 
is  impofiible  to  overcome  by  any  thing  but  accuftomingf 
otirfdves  to  go  into  the  water.  With  regard  to  the  real 
danger  of  being  drowned,  it  is  but  little  ;  and  on  innumer¬ 
able  occalions  aiifes  entirely  from  the  terror  above  mention¬ 
ed,  as  will  appear  from  the  following  oblervations  by  Doitor 
Franklin.  3 

“  1  ft,  That  though  the  legs,  arms,  and  head,  of  a  humari9^erva 
body,  being  folid  parts,  are  fpecifically  fomewhat  heavier^n®,J 
than  frefh  water,  yet  the  trunk,  particularly  the  upper  part,.^  ,, 
from  its  hollownefs,  is  fo  much  lighter  than  water,  as  that 
the  whole  of  the  body,  taken  together,  is  too  light  to  fink 
wholly  under  water,  but  fome  part  will  remain  above  until 
the  lungs  become  filled  with  water  ;  which  happens  from 
drawing  water  into  them  inftead  of  air,  when  a  peifon  in  the  |] 
fright  attempts  breathing  while  the  mouth  and  noftrils  are 
under  water. 

“  2dly,  That  the  legs  and  arms  are  fpecifically  lighter 
than  fait  water,  and  will  be  fupported  by  it  ;  fo  that  a  hu¬ 
man  body  would  not  fink  in  fait  water  though  the  lungs 
were  filled  as  above,  but  from  the  greater  fpecific  gravity 
cf  the  head.  1 1 

“  3 dl y ,  That  therefore  a  perfon  throwing  himfelf  on  his 
back  in  fait  water,  and  extending  his  arms,,  may  eafily  lie 
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W’mmingr.fo  as  to  keep  lus  mouth  and  noftrils  free  for  breathing  $  and  and 
by  a  fmall  motion  of  his  hands  may  prevent  turning,  if  he 


r~! 


ffiould  perceive  any  tendency  to  it. 

“  4thly,  That  in  frefii  water,  if  a  man  throws  himlelf  on 
his  back  near  the  furface,  he  cannot  long  continue  in  that 
fituation,  but  by  a  proper  action  of  his  hands  on  the  water. 
If  he  ufes  no  fuch  a&iori,  the  legs  and  lower  part  of  the 
body  will  gradually  fink  till  he  comes  into  an  upright  por¬ 
tion  ;  in  which  he  will  continue  fufpended,  the  hollow  of 
the  bread  keeping  the  head  uppermoft. 

44  5 thly ,  But  if  in  this  ere£t  pofition  the  bead  is  kept  up-* 
right  above  the  fhoulders,  as  when  we  {land  on  the  ground, 
the  immerfion  will,  by  the  weight  of  that  part  of  the  head 
that  is  out  of  the  water,  reach  above  the  mouth  and  noftrils, 
perhaps  a  little  above  the  eyes  ;  fo  that  a  man  cannot  long 
remain  fufpended  in  water  with  his  head  in  that  pofition. 

44  6t lily ,  The  body  continued  fufpended  as  belore,  and 
upright,  if  the  head  be  leaned  quite  back,  fo  that  the  face 
looks  upwards,  all  the  back  part  of  the  head  being  then 
under  water,  and  its  weight  confequently  in  a  great  meafure 
fupported  by  it,  the  face  will  remain  above  water  quite  free 
for  breathing,  will  rife  an  inch  higher  every  infpiration,  and 
fink  as  much  every  expiration,  but  never  fo  low  as  that  the 
water  may  come  over  the  mouth. 

44  7 tlily.  If  therefore  a  perfon  unacquainted  with  fwim- 
ming,  and  tailing  accidentally  into  the  water,  could  have 
prefence  of  mind  fufficient  to  avoid  ilruggling  and  plunging, 
and  to  let  the  body  take  this  natural  pofition,  he  might  con¬ 
tinue  long  fafe  from  drowning,  till  perhaps  help  would 
come  ;  for  as  to  the  clothes,  their  additional  weight  while 
immerfed  is  very  inconfiderable,  the  water  fuppoiting  it ; 
though  when  he  comes  out  of  the  water,  he  would  find 
them  very  heavy  indeed.” 
lb  method  The  method  of  learning  to  fwim  is  as  follows  :  The  per- 

fon  muft  walk  into  water  fo  deep  that  it  will  reach  to  the 
breaft.  He  is  then  to  lie  down  gently  on  the  belly,  keep¬ 
ing  the  head  and  neck  perfedlly  upright,  the  breaft  advan¬ 
cing  forward,  the  thorax  inflated,  and  the  back  bent  ;  then 
withdrawing  the  kgs  from  the  bottom,  and  ftretcliing  them 
out,  flrike  the  arms  forwards  in  unifon  with  the  legs. 
Swimming  on  the  back  is  fomewhat  fimilar  to  that  on  the 
belly  ;  but  with  this  difference,  that  although  the  legs  are 
employed  to  move  the  body  forwards,  the  arms  are  gene¬ 
rally  unemployed,  and  the  progreffive  motion  is  derived  from 
the  movement  of  the  legs.  In  diving,  a  perfon  muft  clofe 
his  hands  together,  and,  preffing  his  chin  upon  his  breaft, 
make  an  exertion  to  bend  with  force  forwards.  While  in 
that  pofition,  he  muft  continue  to  move  with  rapidity  under 
the  furface  ;  and  whenever  he  cheofes  to  return  to  his  for¬ 
mer  fituation,  he  has  nothing  to  do  but  bend  back  Ins  head, 
and  he  will  immediately  return  to  the  furface. 

It  is  very  common  for  novices  in  the  art  of  fwimming  to 
make  ufe  of  corks  or  bladders  to  affift  in  keeping  the  body 
above  water.  Some  have  utterly  condemned  the  ufe  of 
thele  ;  however,  Dr  Franklin  allows  that  they  may  be  of 
fervice  for  fupporting  the  body  while  one  is  learning  what 
is  called  the  Jlroke ,  or  that  mariner  of  drawing  in  and  lin¬ 
king  out  the  hands  and  feet  that  is  neceffary  to  produce 
progreffive  motion.  44  But  (fays  he)  you  will  be  no  fwim- 
mer  till  you  can  place  confidence  in  the  power  of  the  water 
to  fupport  yon  ;  I  would  therefore  ad  vile  the  acquiring  that 
confidence  in  the  firfl  place,  efpecially  as  I  have  known  fe- 
veral  who,  by  a  little  of  the  pradlice  neceffary  for  that  pur- 
pofe,  have  inlenfibly  acquired  the  ftroke,  taught  as  it  were 
by  nature. 

'ndifac-  “  The  pra&ice  I  mean. is  this  :  Choofing  a  place  where 
iuiriny con- the  water  deepens  gradually,  walk  coolly  into  it  till  it  is 
, 1  clicc*  up  to  your  breaft  :  then  turn  round  your  face  to  the  fhore, 
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throw  an  egg  into  the  water,  between  you  and  the  Swimming, 
fhore  ;  it  will  fink  to  the  bottom,  and  be  eafily  feen  there, '  ~v— ‘ * 

if  the  water  is  clear.  It  muft  lie  in  the  water  fo  deep  as 
that  you  cannot  reach  it  to  take  it  up  but  by  diving  for  it. 

To  encourage  yourfelf  in  order  to  do  this,  refledl  that  your 
piogrefs  will  be  from  deeper  to  fhallower  water  ;  and  that 
at  any  time  you  may,  by  bringing  your  legs  under  you,  and 
Handing  on  the  bottom,  raife  your  head  far  above  the  wa¬ 
ter  :  then  plunge  under  it  with  your  eyes  open,  throwing 
yourfelf  towards  the  egg,  and  endeavouring,  by  the  a&ion 
of  your  hands  and  feet  againft  the  water,  to  get  forward  till 
within  reach  of  it.  In  tin's  attempt  you  will  find  that  the 
water  buoys  you  up  againft  your  inclination  ;  that  it  is  not 
fo  eafy  a  thing  to  fink  as  you  imagined  ;  that  you  cannot 
but  by  adlivc  force  get  down  to  the  egg.  Thus  you  feel 
the  power  of  the  water  to  fupport  you,  and  learn  to  con¬ 
fide  in  that  power  ;  while  your  endeavours  to  overcome  it, 
and  to  reach  the  egg,  teach  you  the  manner  of  adting  on 
the  water  with  your  feet  and  hands  ;  which  a&ion  is  after¬ 
wards  ufed  in  fwimming  to  fupport  your  head  higher  above 
water,  or  to  go  forward  through  it.”  ^ 

As  fwimming  is  a  healthy  exercife  and  a  pkafant  amufe- Swimmings 
ment,  and  as  a  dexterity  in  it  may  frequently  put  it  in  pleafant 
man’s  power  to  fave  his  own  life  and  the  lives  of  his  fellow- an<* 
creatures,  perhaps  of  his  deareft  friends,  it  can  neither  be 
ufelefs  nor  uninterefting  to  confider  a  few  of  the  evolutions 
which  a  fwimmer  muft  be  mafter  of,  that  he  move  in  any 
direction  without  difficulty,  without  danger,  and  without 
being  unneceffarily  fatigued. 

There  are  feveral  different  ways  of  turning  one’s  felf  in- How  to 
fwimming.  You  may  do  it  in  this  way:  Turn  the  palm  of  turn  to  th* 
the  right  hand  outwards,  extend  the  arm  in  the  fame  man-™K*lt  or 
ner,  and  make  a  contrary  movement  with  the  left  hand  and  c 
left  arm ;  then,  by  a  gradual  motion,  incline  your  head  and 
whole  body  tathe  left  fide,  and  tlie  evolution  will  be  finiffi- 
ed.  There  is  another  way  which  is  eafier  it  ill :  Bend  your 
head  and  body  toward  that  fide  to  which  you  are  going  to 
turn.  If  you  wifh  to  turn  to  the  left,  incline  the  thumb 
and  the  right  hand  toward  the  bottom,  bend  the  fingers  of 
the  right  hand,  ftretch  it  out,  and  ufe  it  for  driving  away 
the  water  lidewife,  or,  which  is  the  fame  thing,  for  pufhing' 
yourfelf  the  contrary  way.  At  the  fame  time,  with  your 
left  hand,  the  fingers  being  clofe,  puffi  the  water  behind 
you,  and  all  at  once  turn  your  body  and  your  face  to  the 
left,  and  the  manoeuvre  will  be  accompliffied.  If  you  wifti 
to  turn  to  the  right,  you  mull  do  with  your  right  hand 
what  you  did  with  your  left,  and  with  your  left  what  you 
did  with  your  right.  You  muft  be  careful  when  turning 
yourfelf  never  to  ftretch  out  your  legs,  and  be  fure  that  the 
water  be  to  deep  that  you  be  in  no  danger  of  hurting  your- 

£df.  8 

When  you  are  fwimming  on. your  belly,  and  wifh  to  turn  How  *o 
on  your  back,  draw  your  feet  in  quickly,  and  throw  them  turn  from 
before  you  ftretch  out  your  hands  behind  you,  and  keep^^jy 
your  body  firm  and  Heady.  When  you  wifh  to  turn  from  Ue  ** 
fwimming  on  your  back,  told  your  feet  at  once  under  your 
body  as  if  yon  were  throwing  them  to  the  bottom,  and  at 
the  fame  inftant  dart  your  body  forwards,  that  you  may  fall 
upon  your  belly. 

In  lwimming,  the  eyes  outfit  to  be  turned  towards  hear-  eyes1' 
ven.  This  is  a  moil  important  rule,  and  to  the  negledl  of(>uKht  to 
it  many  of  the  accidents  which  befal  iwimmers  are  owing*, be  fumed 
For  when  they  bend  their  eyes  downwards,  they  infenfibly jR  V  r  5 
bend  their  head  too,  and  thus  the  mouth  being  too  deep  [ilhea'eQ*’ 
the  water,  may  admit  a  quantity  of  it  in  breaking  ; .  befidc% 
the  more  the  body  is  flretched,  it  covers  a  greater  part  of 
the  furface  of  the  water,  and  confequently  its  ipecific  gravity 
is  reft.  Any  perfon  who  will  make  the  experiment  will  find 
l  it 
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How  to 
fwim  on 
Chs  back, 


11 

And  ad¬ 
vance  for¬ 
wards. 


Swimming: it  impoftible  to  dive  while  he  keeps  his  head  crctt  and  his 
~  "  eyes  fixed  on  the  heavens  (a). 

The  eafieft  pofture  in  fwimming  is  lying  on  the  back. 
When  you  wiih  to  fwim  in  this  pofture,  lay  yourfelf  foftly 
on  your  back,  arid  raife  your  bread:  to  the  fur  Face  of  the 
water,  keeping  y®ur  body  extended  in  the  fame  line.  Put 
your  hands  eafily  over  the  upper  part  of  your  thighs,  and 
throw  out  your  legs  and  draw  them  in  alternately,  keeping 
them  within  two  feet  of  the  furface.  In  this  way  you  may 
advance  in  any  direction  you  pleafe.  You  may  perhaps  not 
like  having  lo  much  of  your  head  under  water ;  there  is, 
however,  no  way  of  fwimming  fo  eafy,  fo  fafc,  and  fo  little 
fatiguing.  If  you  wifh  to  fwim  with  great  rapidity,  you 
may  life  your  arms  as  well  as  your  feet ;  and  you  will  feud 
this  the  eaiieft  way  of  breaking  the  force  of  the  waves. 

In  fwimming  on  the  back,  one  may  advance  forward  as 
well  as  backward.  For  this  purpofe  the  body  nraft  be  kept 
ftraight  and  extended  ;  the  bread  inflated,  fo  that  the  hol¬ 
low  of  the  back  may  affume  a  femicircular  form.  The 
hands  muft  recline  over  the  upper  parts  of  the  thighs.  It 
is  alfo  neceffary  to  raife  the  legs  one  after  another,  and  draw 
them  in  ftrongly  towards  the  hams,  and  then  leave  them 
fufpended  in  the  water.  This  way  of  fwimming  is  not  only 
pleafant,  but  may  ferve  to  reft  you  when  fatigued. 

When  you  are  tired  with  fwimming  on  your  back  and 
belly,  you  may  fwim  on  one  iide.  When  you  v/ifh  to  do 
this,  fmk  a  little  your  left  fide  and  raife  your  right  ;  you 
will  immediately  find  yourfelf  on  your  left  fide.  Move 
then  your  left  hand  without  either  raifing  or  finking  it ; 
you  have  only  to  ftrelch  it  and  draw  it  back,  as  in  a  ftraight 
line,  on  the  furface  of  the  water.  Independent  of  the  plea- 
fure  which  this  kind  of  motion  will  give  you,  you  will  have 
the  fatisfa&ion  of  feeing  both  fides  of  the  river. 

It  is  pofiible  to  fwim  on  the  belly  without  the  afiiftance 
of  the  hands.  For  this  purpofe  you  muft  keep  your  bread 
ereft,  your  neck  ftraight,  and  fix  your  hands  behind  your 
head,  or  upon  your  back,  while  you  move  forward  by  cm- 
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ancc  of  the  ploying  your  feet,  This  way  is  not  without  its  advan- 
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tages.  It  is  an  excellent  refource  when  the  arms  are  feized 
with  a  cramp,  or  with  any  indifpofition  which  makes  it 
painful  to  exert  them.  This  in  fome  cafes  may  be  prefer¬ 
able  to  fwimming  on  the  back ;  for  while  in  that  attitude, 
one^cannot  fee  before  them  without  turning  every  inftant. 
If  one  of  your  legs  be  feized  with  a  cramp,  take  hold  of  it 
with  the  hand  oppofite  to  it,  and  ufe  the  other  hand  and 
leg  to  advance  or  fupport  yourfelf. 

A  very  ancient  and  graceful  mode  of  fwimming,  is  that 


fwim  with  0f  fwimming  with  the  hands  joined.  When  you  wifh  to 
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put  this  in  practice,  join  your  hands,  keeping  the  thumbs 
and  fingers  towards  heaven,  fo  that  they  may  appear  above 
the  water ;  then  draw  them  back  and  pufh  them  forwards 
alternately  from  your  breaft.  This  method  of  fwimming 
may  be  ufefnl  in  feveral  circumftances,  but  above  all  if  you 
are  entangled  with  grafs  or  w  eeds.  Your  hands  will  then 
open  a  paflage  for  you* 

As  a  perfon  may  fometimes  have  occafion  to  carry  fome- 
thing  In  his  hand  in  fwimming,  which  he  is  anxious  to  pre- 


ferve  from  the  water,  he  may  fwim  eafily  with  one  hand  Swimming 
and  hold  a  parcel  in  the  other,  as  Cndar  fwam  with  his  .11 
Commentaries  at  Alexandria  ;  or  one  may  fwim  with  both  * hJ>  e< , 
hands  elevated.  To  perform  this  well,  the  fwimmer  muft 
raife  his  breaft,  and  keep  it  as  much  inflated  as  he  can,  at 
the  fame  time  that  he  fupports  the  arms  above  the  water. 

It  muft  not  be  concealed,  that  this  method  of  fwimming  is 
attended  with  fome  danger  to  one  who  is  not  dexterous  at 
the  art  ;  for  if  one  fhould  imprudently  draw  in  his  breaft, 
when  hi$  arms  are  railed,  lie  would  immediately  fmk  to  the 
bottom.  x<5 

Everyone  knows  that  when  a  man  plunges  into  the  How  to  rife 
water,  and  when  he  has  reached  the  bottom,  he  has  nothing10  die  fur- 
to  do  but  to  give  a  fmali  flroke  with  his  foot  againft  the^a.^*ftcr 
ground,  in  order  to  rife  ;  but  an  experienced  fwimmer,  if  K 
he  miffes  the  ground,  has  recourfe  to  another  expedient, 
which  is  very  pretty,  and  which  has  not  been  confidered 
with  fufficient  attention.  We  fuppofe  him  at  a  confiderablc 
depth,  when  he  perceives  that  he  cannot  reach  the  bottom. 

In  fuch  a  cafe,  he  jfirfls  puts  his  hands  before  his  face,  at 
the  height  of  bis  forehead,  with  the  palms  turned  outwardly ; 
then  holding  the  fore  part  of  his  arm  vertically,  he  makes 
them  move  backwards  and  forwards  from  right  to  left  ; 
that  is  to  fay,  thefe  two  parts  of  his  arms,  having  the  el¬ 
bow  as  a  kind  of  pivot,  deferibe  very  quickly,  both  the 
hands  being  open,  and  the  fingers  joined,  two  fmali  por¬ 
tions  of  a  circle  before  the  forehead,  as  if  he  would  make  * 
the  water  retire,  which  he  in  fadl  does ;  and  from  thefe 
ftrokes  given  to  the  water,  there  refults  an  oblique  force, 
one  part  of  which  carries  the  fwimmer  upwards. 

There  are  many  artificial  methods  of  fupporting  one’s 
felf  in  water,  but  we  have  not  room  to  defevibe  them. — 

Thofe  who  wifti  to  fee  a  full  account  of  them  may  confult 
the  Encyclopedic  Methodique. 

Swimming  of  F\Jh .  A  great  proportion  of  the  inhabi¬ 
tants  of  the  waters  have  an  air-bladder,  by  which  they  poile 
themfelves.  Their  movements  chiefly  depend  upon  their 
tail.  See  Comparative  Anatomy,  n9  147,  155;  and 
Ichthyology,  n9  3. 

SWINDLER,  a  word  which  has  been  lately  adopted 
into  the  Englifh  language,  derived  from  the  German  word 
fchwinde /,  “  to  cheat.”  Swindling  has  now  become  fo  com¬ 
mon  in  feveral  of  the  great  towns  of  this  country,  that  it  is 
unfortunately  too  well  known  to  require  any  description. 

SWINE,  in  zoology.  See  Sus. 

Sir  inf.- Stone.  See  Sivine-STONE. 

SWINGING,  a  kind  of  exercife  ftrongly  recommended 
to  perfons  in  confumption  by  fome  phyficians,  and  dil'ap- 
proved  of  by  others.  See  Medicine,  p.  224. 

SWING-tree  of  a  waggon,  is  the  bar  faftened  acrofs 
the  fore-guide,  to  which  the  traces  of  the  horfes  are  faft¬ 
ened. 

SiviNG-lVheely  in  a  royal  pendulum,  that  wheel  which 
drives  the  pendulum.  In  a  watch  or  balance  clock  iji  is 
called  the  crown-wheel. 

SWINGLE,  in  the  fire-works  in  England,  the  wooden 
fpoke  which  is  fixed  to  the  barrel  that  draws  the  wire,  and 

which. 
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(a)  An  interefting  queftion  occurs  here,  which  deferves  to  be  confidered.  Since  the  body,  when  fpread  upon  the  fur¬ 
face,  can  be  fupported  with  fo  little  exertion,  and  frequently  without  any  at  all,  as  in  fwimming  on  the  back,  how  comes 
it  to  pafs  that  a  perfon  when  dro*.  ned  finks  and  frequently  rifes  again  fome  time  afterwards  ?  The  reafon  is  this :  In  the 
of  drowning,  the  lungs  are  filled  with  water,  and  confequently  the  body,  being  fpecifically  heavier,  finks.  It  is  well 
known  that  the  human  body  contains  a  great  quantity  of  air  :  this  air  is  at  firft  coihprefted  by  the  water ;  and  while  this 
is  the  cafe  the  body  remains  at  the  bottom  :  but  as  foon  as  the  air  by  its  elafticity  endeavours  to  difengage  itfelf  from  the 
comprtfiion,  the  body  is  fwelled  and  expanded,  becomes  fpecifically  lighter  than  the  water,  and  confequently  rifes  to 
the  top. 
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which,  by  its  being  forced  back  by  the  cogs  of  the  wheel,  Is 
the  occafion  of  the  force  with  which  the  barrel  is  pulled. 
j  SWITZ,  or  Sc  h  we  its,  the  capital  of  one  of  the  can¬ 
tons  of  Switzerland,  to  which  it  gives  name,  feated  on  the  call 
fide  of  the  lake  Lucern,  in  N.  Lat.  46.  55.  E.  Long.  8.  30, 
SWITZERLAND,  or  S  wi  s  s  e  r.  l  a  n  d  ,  is  bounded  on  the 
north  by  Swabia;  on  the  eaft  by  Tirol;  on  the  fouth  by 
Savoy  and  the  Milanefe;  and  on  the  weft  by  France,  being 
about  260  miles  long  and  100  broad.  It  is  divided  into  1 3 
cantons,  viz.  Berne ,  Zurich ,  Schajfhaufe.n ,  BnfiU  Lucerne ,  Z7«- 
derwalden ,  Uri,  Switz,  Friburg ,  Zug,  So /cure ,  G laris ,  and 
Appenzel.  See  thefe  articles. 

The  Swifs  were  anciently  called  Helvetii ;  and  being  fub- 
dued  by  the  Romans,  they  continued  in  fubjeflion  to  that 
power  till  the  empire  declined,  when  they  became  a  part  of 
the  kingdom  of  Burgundy.  After  that  they  fell  under  the 
dominion  of  the  Franks,  then  of  the  Germans  ;  but  being 
opprelTed  by  the  latter,  they  threw  off  the  yoke,  and  erect¬ 
ed  feveral  ftates  and  republics,  which,  at  the  treaty  of  Welt- 
phalia  in  1648,  were  recognized  as  free  and  independent. 
The  cantons  of  Switz,  Uri,  and  Underwalden,  having,  as  ear¬ 
ly  as  the  year  1308,  entered  into  a  confederacy  in  the  can¬ 
ton  of  Switz,  and  having  alfo  obtained  their  firft  victory,  in 
1315,  over  Leopold  aTchduke  of  Anftrfa  in  the  fame  can¬ 
ton,  its  name  was  given  to  the  whole  confederacy,  which  it 
ft  ill  retains.  The  other  cantons  fucceftively  acceded  to  this 
aftbeiation,  but  fome  of  them  not  until  upwards  of  100 
years  after.  With  refpedt  to  the  government  and  conftitu- 
tion  of  thefe  cantons,  fome  of  them  are  ariftocracies  and 
fome  democracies.  In  the  former,  both  the  legiflative  and 
executive  power  is  lodged  in  the  burghers  or  citizens  of 
the  capital  of  each  canton  ;  and  of  thefe  there  are  feven, 
viz.  Zurich,  Berne,  Bafil,  Friburg,  Soleure,  and  Schaff- 
haufen  ;  an  account  of  the  moft  important  of  which  may  be 
feen  under  their  refpe&ive  names.  In  the  others,  the  legif¬ 
lative  power  is  lodged  in  the  whole  body  of  the  people  ; 
and  every  male  above  16,  whether  mafter  or  fervant,  ha3  a 
vote  in  making  laws  and  in  the  choice  of  magiftrates.  For 
what  concerns  the  whole  Helvetic  body,  there  are  diets  or¬ 
dinary  and  extraordinary  :  the  former  are  held  annually,  and 
the  others  upon  particular  emergencies  ;  and  both  are  fum- 
moned  by  the  city  of  Zurich,  which  appoints  the  time  and 
place  of  their  meetings.  Befides  the  general  diets  fince  the 
Reformation,  there  have  been  particular  diets  of  the  two 
religions,  at  which  all  public  affairs  of  confequence  that  re¬ 
gard  the  two  parties  are  treated  feparately  ;  for  though  a 
fenfe  of  their  common  inter  eft  obliges  them  to  ftudy  to 
maintain  the  league  and  union,  yet  it  is  certain,  that  the 
mutual  confidence  between  the  cantons  is  in  fome  meafure 
loft  through  the  zeal  of  each  party  for  their  particular  opi¬ 
nions,  efpecially  of  the  Roman  Catholics.  The  annual  ge¬ 
neral  diets  are  held  always  at  Frauenfeld  or  Baden,  princi¬ 
pally  to  regulate  the  affairs  of  the  common  bailiages.  Lu¬ 
cern  takes  the  lead  of  the  Roman  Catholic  cantons,  being 
the  moft  powerful  of  that  denomination  ;  but  Zurich,  tho* 
lefs  powerful  than  that  of  Berne,  takes- the  precedence  of  all 
the  other  cantons,  both  Pfoteftant  and  Popifh.  Thefe  can¬ 
tons  do  not  make  one  commonwealth,  but  are  fo  many  in¬ 
dependent  ftates,  united  together  by  ftrift  alliances  for  their 
mutual  defence.  The  extraordinary  diets  or  congreffes  are 
held  at  Aldorf.  Each  canton  ufually  deputes  two  envoys 
both  to  the  ordinary  and  extraordinary,  to  which  alfo  the 
abbot  and  the  town  of  St  Gall,  and  the  town  of  Biel,  fend 
reprefentatives  as  allies.  To  the  13  cantons  belong  in  com¬ 
mon  21  bailiages,  two  towns,  and  two  lordfhips.  The  al¬ 
lies,  or  incorporated  places  as  they  are  called,  are  the  abbot 
and  town  of  St  Gall,  the  three  Grifon  leagues,  the  repub¬ 
lic  of  the  Valais,  the  towns  of  Muhljiaufen  and  the 
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principality  of  Neuenberg  or  Neufchatel,  Geneva,  and  the  Switzer 
bifhop  of  Bafil.  Of  thefe  the  abbot  and  town  of  St  Gall,  hnu* 
and  the  town  of  Biel,  are  regarded  as  members  of  the  Hel¬ 
vetic  body,  but  the  reft  only  as  allies. 

As  to  the  air,  foil,  and  produce  of  Switzerland,  that  part 
of  the  canton  of  Berne  to  the  eaft  of  the  lake  of  Geneva,  to¬ 
gether  with  the  cantons  of  Uri,  Switz,  Underwalden,  Glaris, 
Appenzel,  and  part  of  the  canton  of  Lucern,  confift  of  fttf- 
pendous  mountains,  whofe  tops  are  faid  to  be  from  9000  to 
1 2,000  feet  above  the  level  of  the  fea,  confiding  of  craggy 
inacceffibJe  rocks,  of  which  fome  are  quite  bare,  while  others 
are  always  covered  with  ice  and  fnow.  Among  the  moun¬ 
tains  are  many  excellent  medicinal  and  other  fprings,  cold 
and  warm  baths,  water-falls,  craggy  precipices,  deep  narrow- 
valleys,  and  caverns.  They  yield  alfo  a  great  variety  of 
herbs,  thickets,  and  bufhes,  in  the  upper  parts  ;  and  in  the 
lower,  rich  paftnres  and  wood?.  The  higheft  are  thofe  in 
the  canton  of  Uri.  Many  of  the  valleys  are  covered  with 
lakes,  or  watered  by  brooks  and  rivers.  In  fome  of  them 
are  towns,  villages,  woods,  vineyards,  and  corn-lands.  Both 
on  the  mountains  and  in  the  valleys  the  air  is  extremely 
cold  in  winter ;  but  in  fummer  it  is  very  pleafant,  cool,  and 
refrefhing  on  the  former,  but  exceffively  hot  in  the  latter. 
Sometimes  it  is  winter  on  the  north  fide  of  a  mountain  wheti 
it  is  fummer  on  the  other  ;  nay,  flowers  may  be  gathered  - 
fometimes  with  one  hand,  and  fnow  with  the  other.  Pro¬ 
digious  maffes  of  ice  and  fnow  often  fall  from  them  in 
winter,  and  do  a  great  deal  of  damage  (fee  Glacier)  ;  and 
moft  of  the  ftreams  and  rivers  take  their  rife  from  the  thaw¬ 
ing  of  the  ice  and  fnow  on  their  fides  and  tops.  From  the 
riflng  or  descending  of  the  clouds,  with  which  they  are  com¬ 
monly  enveloped,  the  inhabitants  can,  for  the  moft  part, 
pretty  exaftly  foretel  the  changes  of  the  weather ;  fo  that’ 
they  ferve  them  inftead  of  weather-ghffes.  The  other  and 
lower  parts  of  Switzerland  are  very  pleafant  and  fertile, 
being  diverfified  with  vineyards,  corn-ftelds,  meadows,  and 
pafture-grounds.  The  mountains  in  thefe  are  but  mole-hills* 
in  companion  of  the  others  :  there  is  neither  fnow  n«n  ice  on 
them  in  fummer  ;  and  they  frequently  afford  not  only  good 
pafturage,  but  arable  ground.  Mauy  petrifa&ions  are  found 
both  among  thefe  and  the  others,  with  a  variety  of  fo  fills. 

The  fands  of  the  rivers  yield  gold-duft,  particularly  thofe  of 
the  Rhine,  the  Emmet,  and  the  Aar,  the  Reufsi  the  Arve, 
and  the  Inn.  The  metals  of  this  country  being  general¬ 
ly  found  to  be  brittle,  the  only  mints  that  are  worked  are 
a  few  iron  ones.  In  the  lower  parts  of  Switzerland  they 
fow  rye,  oats,  barley,  fpelt,  flax,  and  hemp.  Wines  of  va¬ 
rious  forts  are  alfo  produced  in  fome  of  them,  with  a  varie¬ 
ty  of  fruits.  Of  wood  for  fuel  and  other  nfes  there  is  ge¬ 
nerally  plenty  ;  in  fome  places,  however,  they  are  obliged 
to  burn  fheeps  dung,  and  in  others  a  kind  of  heath  andfmall 
fhrubs.  In  the  valleys  they  cultivate  faffron  with  fuccefs. 

The  Switzers-  derive  their  principal  fubfiftence  from  their 
flocks  and  herds  of  cattle,  which  in  fummer  graze  upon  the 
mountains.  Their  cheefe  is  much  efteemed,  efpecially  that 
of  Berne  and  Griers  in  the  canton  of  Friburg.  Great 
numbers  of  horfes  are  alfo  bred  here,  and  bought  up  for  the 
French  cavalry.  Befides  the  above  mentioned  rivers,  the 
Rhone  and  the  Tefin  have  their  fources  in  this  country. 

The  lakes  are  very  numerous  ;  but  the  chief  are  thofe  of 
Geneva,  Neufchatel,  Biel,  Zurich,  Thun,  Brien*  Conftance, 
and  Lucern.  Both  rivers  and  lakes  abound  with  fifli,  and 
afford  a  cheap  water-carriage.  Switzerland  is  not  fo  popu¬ 
lous  as  many  other  countries  in  Europe  ;  and  the  Popifh  can¬ 
tons  lefs  fo  than  the  Proteftant.  The  total  number  of  the 
inhabitants  is  computed  at  two  millions. 

The  language  generally  fpoken  here  is  the  German,  in  * 
which  alfo  all  public  affairs -sire  tranfa&ed;  but  in  thofe 
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parts  of  the  country  that  border  on  Italy  or  France,  a  cor- 
rupt  French  or  Italian  prevails.  The  two  predominant  re¬ 
ligions  are  Calvinifm  and  Popery.  Of  the  former  are  the 
cantons  of  Zurich  and  Berne,  the  town  of  St  Gall,  Geneva, 
Muhlhaufen,  and  Biel,  the  principality  of  Neufchatel,  the 
greater  part  of  Bafil,  SchafFliaufen,  the  country  of  the  Gri- 
fons,  the  Thnrgau,  Toggenburg,  Glaris,  and  the  Rhine  val¬ 
ley  ;  the  frontiers  of  Appenzel,  with  a  fmall  part  of  Solo- 
thuni,  and  fome  places  in  the  countries  of  Baden  and  Sar- 
gans.  The  red  of  the  Swifs  cantons,  allies  and  dependents, 
are  Popifh.  For  the  education  of  youth  there  is  an  univer- 
fity  at  Bafil,  and  academies  at  Zurich,  Berne,  Laufanne,  and 
Geneva,  befides  gymnafiums  and  fcholae  illudres,  both  in  the 
Popifh  and  Protdlant  cantons.  There  are  alfo  focieties  a- 
mong  them  for  the  improvement  of  the  German  language 
and  the  fciences. 

The  principal  manufaftures  are  fnuff  and  tobacco,  linen 
of  feveral  forts,  lace,  thread,  filk,  and  worded  dockings, 
neckcloths,  cotton  duffs,  gloves,  handkerchiefs,  lilks  of  feve¬ 
ral  forts,  gold  and  filver  brocades,  a  variety  of  woollen  manu- 
faftures,  hats,  paper,  leather  of  all  forts,  earthen  wares,  por¬ 
celain,  toys,  watches,  clocks,  and  other  hardwares,  &c. 
The  trade  of  Switzerland  is  greatly  promoted  by  many  na¬ 
vigable  lakes  and  rivers.  In  fome  of  the  above  manufactures, 
and  in  cheefe,  butter,  fheep,  horfes,  black  cattle,  hides,  and 
flvins,  the  exports  are  confiderable  ;  and  as  the  imports  are 
chiefly  grain  and  fait,  with  fome  American  andAfiatic  goods, 
there  is  probably  a  large  balance  in  their  favour.  In  fome 
parts  of  Switzerland  drefs  is  redrained  by  fumptuary  laws. 

The  public  revenues  are  in  general  very  inconfiderable, 
'■.r.*''..  chiefly  from  the  ufual  regalia,  appropriated  every 
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where  to  the  fovereign,  the  demefnes,  and  public  granaries, 
voluntary  contributions,  the  fale  of  fait,  and  a  land-tax  ;  in 
the  ProteAant  cantons,  from  the  church-lands  alfo  that  were 
feized  at  the  Reformation.  Except  in  Zurich,  Berne,  Bafll, 
and  Schaffhaufen,  where  the  people  are  more  indudrious, 
have  a  greater  trade,  and  are  richer  than  in  the  others,  they 
defray  the  ordinary  charges,  and  that  is  all. 

Ihe  cantons  never  keep  any  danding  troops,  except  for  a 
few  garrifons ;  but  their  militia  is  reckoned  to  be  the  bed: 
regulated  of  any  in  Europe.  Every  male  from  16  to  60  is 
enrolled,  and  about  one- third  of  them  regimented.  They 
mud:  all  provide  themfelves  with  arms,  clothing,  and  accou¬ 
trements,  and  appear  on  the  dated  days  for  exercifc  ;  and  the 
feveral  cantons  and  didrifts  mud  be  furniffied  with  a  fuffici- 
ent  train  of  artillery,  and  all  the  other  implements  of  v/ar. 
The  Switzers  of  the  feveral  cantons  are  allowed  to  engage 
in  the  fervice  of  fuch  foreign  princes  and  dates  as  are  in  alli¬ 
ance  with  thofe  cantons,  or  with  whom  they  have  made  a  pre¬ 
vious  agreement.  Such  dates,  paying  an  annual  fubfidy  to  the 
refpeftive  cantons,  are  allowed  to  make  levies.  Every  man 
<?nlifts  voluntarily,  and  for  what  number  of  years  he  pleafes  $ 
at  the  expiration  of  which  he  is  at  liberty  to  return 
home.  A  great  many  thus  always  returning  from  foreign 
fcrvice,  Switzerland  is  never  unprovided  with  able  and  ex¬ 
perienced  officers  and  ioldiers.  With  refpeft  to  their  cha- 
r after,  they  are  a  brave,  honed,  hofpitable,  hardy  people  ; 
very  true  to  their  engagements,  friendly,  and  humane.  In 
fhort,  there  is  not  a  people  in  Europe  whole  national  cha- 
rafter  is  better.  In  their  perfons  they  are  generally  tall, 
robud,  and  well-made  ;  but  their  complexions  are  none  of 
the  bed,  and  thofe  that  live  in  the  neighbourhood  of  the 
mountains  are  fubjeft  to  wens.  The  women  are  faid  to  be 
generally  handlome  and  well-fhaped,  fendble  and  moded,  yet 
frank,  eafy,  and  agreeable  An  couverfation.  Few  of  the 
peafants  are  miferably  poor ;  many  of  them  are  rich,  efpe- 
cially  in  the  Froteftant  cantons,  and  that  of  Berne  in  parti¬ 
cular. 
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SWIVELS,  a  kind  of  ring  made  to  turn  round  in  a  Swivels 
daple,  cr  other  ring.  Thefe  are  ufed  when  a  fhip  lies  at ,  H 
her  moorings;  alfo  in  tedders  for  cattle,  that  they  may  turnSydenhan1, 
round  without  unwarping  the  tedder.  N,  "~' 

Stvi pel- Cannon,  is  a  fmall  piece  of  artillery  belonging  to 
a  diip  of  war,  which  carries  a  fliot  of  half  a  pound,  and  is 
fixed  in  a  focket  on  the  top  of  the  diip’s  fide,  ftern,  or  bow, 
and  alfo  in  her  tops.  The  trunnions  of  this  piece  are  con¬ 
tained  in  a  fort  of  iron  crotch,  of  which  the  lower  end  ter¬ 
minates  in  a  cylindrical  pivot  reding  in  the  fockct,  fo  as  to 
fupport  the  weight  of  the  cannon.  The  focket  is  bored  in 
a  ftrong  piece  of  oak,  reinforced  with  iron  hoops,  in  order 
to  enable  it  to  fudain  the  recoil.  By  means  of  this  frame, 
which  is  called  the  fwivel ,  and  an  iron  handle  on  its  caf* 
cable,  the  gun  may  .be  direfted  by  the  hand  to  any  objeft. 

It  is  therefore  very  neceffary  in  the  tops,  particulaily  when 
loaded  with  mulket-balls,  to  fire  down  on  the  upper  decks 
of  the  adverfary  in  aftion. 

SWOONING.  See  Medicine,  n°  274. 

#  SWORD,  an  offend ve  weapon  worn  at  the  fide,  and  fer- 
ving  either  to  cut  or  dab.  Its  parts  are,  the  handle,  guard, 
and  blade  ;  to  which  may  be  added  the  bow,  fcabbard,  pum-. 
mel,  &c. 

Sivord  of  State,  which  is  borne  before  the  king,  lords, 
and  governors  of  counties,  cities,  or  boroughs,  &c.  For 
or  before  the  king,  it  ought  to  be  carried  upright ;  the  hilt 
as  low  as  the  bearer’s  waid,  the  blade  up  between  his  eyes. 

For  or  before  a  duke,  the  blade  mud  decline  from  the  head, 
and  be  carried  between  the  neck  and  the  right  fhoulder. 

For  or  before  an  earl,  the  blade  is  to  be  carried  between  the 
point  of  the  flioulder  and  the  elbow  :  and  for  or  before  a  ba¬ 
ron,  the  blade  is  to  be  borne  in  the  bend  of  the  arm.  This 
ceremonial  form  no  lefs  denotes  the  dignity  of  a  governor 
than  the  coronet  fet  on  his  coat  of  arms. 

Sjvord-F'i/Ij.  See  Xiphias. 

SWORN  brothers  ( frotres  jurati ),  perfons  who,  by 
mutual  oath,  covenanted  to  fhare  each  others  fortune.  For¬ 
merly,  in  any  notable  expedition  to  invade  and  conquer  an 
enemy’s  country,  it  was  the  cudom  for  the  more  eminent  fol- 
dievs  to  engage  themfelves  by  reciprocal  oaths  to  fhare  the 
rewards  of  their  fervice.  This  praftice  gave  occafion  to  the 
proverb  of  [worn  brothers  or  brethren  in  iniquity ,  becaufe  of 
their  dividing  plunder  and  fpoil. 

SYCAMORE-tree,  in  botany.  See  Acer. 

SYCOPHANT,  an  appellation  given  by  the  ancient  A- 
thenians  to  thofe  who  informed  of  the  exportation  of  figs 
contrary  to  law;  and  hence  it  is  dill  ufed  in  general  for  all  in¬ 
formers,  parafites,  datterers,  cheats,  & c.  .  , 

SYDENHAM  (Dr  Thomas),  an  excellent  Englifli  phy- 
fician,  was  the  fon  of  William  Sydenham  of  Winford  Eagle 
in  Dorfetfhire,  and  was  born  there  about  the  year  1624.. 

He  dudied  at  Magdalen-hall,  Oxford ;  but  left  that  univer- 
fity  when  Oxford  was  garrifoned  for  king  Charles  I.  and 
went  to  London  :  where,  becoming  acquainted  with  Dr 
Thomas  Cox,  an  eminent  phyfician,  that  gentleman  perfua- 
ded  him  to  apply  himfelf  to  the  dudy  of  phyfic  ;  according¬ 
ly,  after  the  garrifon  was  delivered  up  to  the  parliament, 
he  retired  again  to  Magdalen-hall,  entered  on  the  dudy  of 
medicine,  and  in  1648  was  created  bachelor  of  phyfic.  Soon 
after,  he  was  made  a  fellow  of  All-Souls  college,  and  conti¬ 
nued  there  feveral  years  ;  when,  leaving  the  univerfity,  he 
fettled  at  Wedminder,  became  doftorof  his  faculty  at  Cam¬ 
bridge  ;  grew  famous  for  his  praftice  ;  and  was  the  chief 
phyfician  in  London  from  the  year  1660  to  1670  ;  at  which 
period  he  began  to  be  difabled  by  the  gout.  He  died  in 
1689.  His  works  are  highly  edeemed  both  at  home  and 
abroad.  He  was  famous  for  his  cool  regimen  in  the  fmall- 
pox  >-for  giving  the  bark  after  the  paroxjfin  in  agues ;  and 
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for  his  ufe  of  laudanum.  He  regulated  his  pra&fce  more 
by  Lis  own  obfervations  and  inquiries,  than  by  the  method 
either  of  his  predeceffors  or  contemporaries. 

SYDEROPCECILUS,  in  natural  hiftory,  the  name  of 
a  {lone  mentioned  by  the  ancients.  It  was  found  in  Ara¬ 
bia.  and  feems  to  have  obtained  this  name  from  ^  its  being 
fpotted  with  a  ferruginous  colour.  The  defcriotions  of  the 
ancients  are,  however,  in  this,  as  in  many  other  inftances, 
too  fhort  to  fuffer  us  to  griefs  what  Howe  they  meant.- — 
This  might  poffibly  be  a  granite  with  fpots  of  this  peculiar 
colour. 

SYENE,  an  ancient  city  of  Ejypt,  fttuated,  according  to 
Mr  Bruce,  in  nor  th  latitude  240  o'  45 r/*  Hlijry'  and  ^Strabo 
both  fay  that  it  lay  dire&ly  under  the  tropic  oi  Cancer. 
Whether  Mr  Bruce’s  authority  be  fufficient  to  overturn  the 
evidence  of  Pliny  and  Strabo,  we  fhall  leave  to  others  to  de 
termine.  #  ■ 

Syene  is  remarkable  for  being  the  place  where  the  fir  ft 
attempt  was  made  to  meal  lire  the  circumference  of  the 
earth.  This  was  done  by  Eratofthenes,  whom  Ptolemy 
Euergetes  had  invited  from  Athens  to  Alexandria.  In 
this  attempt  two  portions  were  affirmed,  viz.  that  Alexan¬ 
dria  and  Syene  were  exadlly  5000  ftadia  diftaut  from  each 
other,  and  that  they  were  precifely  under  the  fame  meri¬ 
dian  ;  but  both  thefe  are  denied  by  Mr  Bruce,  who  has 
made  many  obfervations  on  the  fubjefl,  which  our  limits 
will  not  allow  11s  to  take  notice  of  at  prefect.  He  tells  us, 
that  there  is  at  Afum  an  obelifk  eredtecl  by  Ptolemy  Euer- 
o-etes,  the  patron  of  Eratofthenes,  without  hieroglyphics, 
Siredlly  facing  the  fouth,  with  its  top  firil  cut  into  a  nar¬ 
row  neck,  then  fprea.d  out  like  a  fan  into  a  femicircular 
form,  with  pavements  curioufly  levelled  to  receive  the  fhade, 
and  make  the  reparation  of  the  true  fbadow  from  the  pe¬ 
numbra  as  dift in 61  as  poffihle.  This  is  fuppofed  by  Mr 
Truce  to  have  been  conilru&ed  with  a  defign  to  vary  the 
experiment  of  Eratollhenes  with  a  larger  radius  ;  and  the 
inouiry  concerning  the  dimer  lions  of  the  earth,  in  our  au¬ 
thor’;-  opinion,  was  the  occafion  of  many  obehfks.  being 
t  reated  ill  this  kingdom  ;  a  demonftration  of  which  is,  that 
the  fi;  ure  of  the  top  is  varied  ;  being  fometimes  very  fharp, 
and  fometimes  «  portion  of  a  circle,  in  order  to  get  rid  of 
the  great  impediment  arifing  from  the  penumbra,  which 
makes  it  difficult  to  determine  the  length  of  the  fhadow 
with  precifion.  It  is  now  called  Hjfouan. 

SYLLA  (Lucius  Cornelius),  was  c(efcended  from  the  il- 
1 uft nous  family  ot  the  Scipios.  His  behaviour  in  lus  yroung- 
er  years  by  no  means  correlponded  with  the  excellent  edu¬ 
cation  which  lie  had  received.  But  debauchery,  inilead  of 
bringing  along  with  it  infamy  and" ruin,  its  ufual  attendants, 
ferved  only  to  increafc  the  wealth  of  this  fortunate  Roman  ; 
for  Nocopolis,  a  rich  courtezan,  wliofe  affections  he  had 
gained,  left  him  heir  to  her  great  eftate. — He  learned  the 
art  of  war  under  Marius,  whom  lie  attended  to  Numidia  in 
quality  of  queftor.  Though  hitherto  unaccuftomed  to  arms, 
he  became  in  a  fhort  time  the  moil  fkilful  foldier  in  the  ar¬ 
my,  while  by  his  polite  and  obliging  behaviour  he  gamed 
the  love  and  efteem  of  everybody.  His  courage  and  dex¬ 
terity  contributed  a  great  deal  towards  the  fuccels  of  the 
war  ;  it  was  his  eloquence  in  particular  that  perfnaded  Boc- 
ehus  to  deliver  up  Jugurtha.  He  ferved  afterwards  in  the 
focial  war,  where  his  adfions  entirely  eclipfed  thofe  of  every 
other  commander.  As  a  reward  for  this  conduct  he  was 
railed  to  the  prsetorfhip.  It  is  pretended  by  fome  that 
Sylla  purchafcd  this  dignity  ;  and  that  when  he  threatened 
one  day'  to  make  ufe  of  the  powers  of  his  office  againft 
Stnbo  the  father  of  Pompey,  that  Roman  replied  with  a 
fmile,  You  are  in  the  right  to  fay  fo ;  your  office  is  cer¬ 
tainly  youn,  fince  you  purchaied  it.”  Be  this  as  it  may, 
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alter  the  conclufion  of  the  focial  war  he  was  made  conftd, 
and  foou  after  declared  general  of  the  army  which  was  to  ^ 
be  fent  againft  Mithridates  king  of  Pontus.  Marius,  'at  J 
that  time  the  moil  renowned  of  the  Roman  generals,  ex- 
peded  that  the  management  of  this  war  would  have  been 
committed  to  him,  and  was  therefore  much  exalperated  at 
the  difapp  ointment.  The  people  were  perfnaded  by  his  in¬ 
trigues  to  reverie  the  former  decree,  and  fubftitute  him  -in 
place  of  Sylla.  Upon  this  he  fent  down  officers  to  take 
the  command  of  the  army  ;  but  Sylla  by  this  time  had 
gained  over  the  toldiers  ;  who,  inftead  of  obeying  the  de¬ 
cree  of  the  people,  flew  Marius’s  officers,  ^  and  %  intreat- 
ed  Sylla  to  lead  them  inftantly  to  Rome.  According¬ 
ly  he  entered  the  city  {word  in  hand,  flew  Sulpicius  the  con- 
ful,  obliged  Marius  to  flee,  new-modelled  the  laws',  and  af¬ 
terwards1  marched  into  the  Eaft,  and  immediately  hid  fiege 
to  Athens;  for  that  city,  together  with  the  reft  of  Greece, 
had  fallen  into  the  power  of  Mithridates.  He  .wrote  to 
the  Amphyftions,  who  were  affembled  at  Delphi,  to. fend 
him  all  the  gold  which  was  depofited  in  the  temple  of  A- 
pollo,  becauie  he  ftood  in  need  of  money  ;  promifing,  at  the 
fame  time,  to  rellore  it  again  at  the  end  of  the  war.  When 
he  received  this  treafure,  he  obferved,  with  an  air  of  rail¬ 
lery,  that  he  now  no  longer  defpaired  of  victory,  fince  the 
gods  them  fel  ves  furnifhed  him  with  money  to  pay  his  troops. 
Famine  foon  obliged  the  Athenians  to  think  of  a  furrendef. 
Their  ambaffadora  waited  on  Sylla,  and  began  to  harangue 
about  Thefeus  and  Codrus,  and  Marathon  and  Salamis, 
— when  he  interrupted  them,  and  exclaimed,  “  Go,  repeat 
thefe  fine  orations  in  your  fchools  ;  I  have  come  hither,  not 
to  learn  your  hiftory,  but  to  cha&ife  rebels.”  Athens  was 
at  laft  taken  by  affault,  and  Sylla  was  upon  the  point  of 
deftroying  it,  when  he.  recollected  its  ancient  glory,  and 
fpared  (as  he  faid )  the  living  for  the  fake  of  the  dead.  Af¬ 
ter  burning  the  Pirseus,  he  gained  two  dec i five  victories  over 
the  generals  of  Mithridates.  I11  the  fecord  battle,  which 
was  fought  at  Orchomenus,  he  was  ahnoft  defeated;  his 
troops  began  to  flee,  when,  leaping  from  his  horfe,  he 
fratched  up  a  ftandard,  and  advanced  againft  the  enemy, 
crying  out,  1  will  die  here  glorioufly;  and,  foldiers,  when 
you  are  afked  where  you  abandoned  your  general,  anfwer. 
At  Orchomenus”  This  reproach  recalled  the  courage  of 
the  Romans  ;  they  followed  him  to  the  charge,  and  gained 
a  complete  vi&ory.  Mithridates,  humbled  by  thefe  difaf- 
ters,  fent  ambafiadors  to  fue  for  peace. 

Mean  time  Cinna  had  declared  againft  Sylla  in  Italy;  and 
Marius  returning  from  banifhment,  had  taken  the  moft  fe¬ 
ver  e  vengeance  on  all  his  enemies.  Sylla  was  declared  a 
traitor  ;  his  laws  were  reverfed,  his  friends  murdered,  and  the 
government  new-modelled.  The  news  of  thefe  tranfaclions 
induced  Sylla.  to  conclude  a  treaty  with  Mithridates,  and 
march  diretfly  to  Rome.  His  approach  terrified  the  Ro¬ 
mans.  Marius  and  Cinna  were  both  dead  ;  but  the  eon- 
fuls  made  vigorous  preparations  to  oppofe  him  A  civil 
war  was  begun  ;  but  Sylla  in  the  end  fubdued  all  his  ene¬ 
mies,  and  entirely  ruined  the  Marian  fa&ion.  He  entered 
Rome  at  the  head  of  his  vi&orious  army,  and  publicly  af- 
i umed  the. fu.rname  of  Happy.  Happy,  indeed,  had  he  ceafed 
to  live  when  he  ceafed  to  conquer.  The  remainder  of  his  life 
contains  nothing  elfe  but  a  catalogue  of  the  moft  abominable 
cruelties.  He  declared  that  every  one  who  expe&ed  par¬ 
don  for  their  late  offences,  muft  gain  it  by  deftroying  the 
enemies  of  the  ftate.  The  fword  of  the  affaffm  was  thus 
unfheathed,  and  .murder  encouraged  as  the  path  to  pow el¬ 
and  diftindtfori.  The  nobleft  of  the  Romans  were  every¬ 
where  maffacred  ;  flaves  were  rewarded  for  cutting  oft*  their 
mafters  ;  children  were  feen  dragging  their  parents  to  exe¬ 
cution  and  brothers  claiming  a  recompenfe  for  the  mnr- 
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der  of  brothers.  Sylla  ordered  8000  wretches,  who  had 
thrown  themfelves  upon  his  clemency,  to  be  butchered  in 
the  Campus  Martius.  In  the  mean  time  he  entered  the  fe- 
fcate-houfe,  and  began  to  talk  with  great  coolnefs  about  his 
Cxploitfc,  The  fenate,  alarmed  at  the  horrid  outcries  of  the 
fuffer£r&,  at  hrfl  thought  that  the  city  was  given  up  to  be 
plundered  ;  but  Sylla  informed  them,  with  an  unembarraffed 
air,  that  it  was  only  fome  criminals  punifhing  by  his  orders, 
and  that  they  nfceded  not  be  apprehend ve  about  their  own 
fate. 

To  carry  on  thefe  cruelties  with  the  appearance  of  jiiftice, 
he  commanded  the  people  to  ele£t  him  dictator.  He  kept 
this  office  for  more  than  two  years  ;  and  then,  to  the  amaze¬ 
ment  of  all,  laid  it  down,  and  offered  to  hand  his  trial  be¬ 
fore  the  people'  Soon  aTerwards  he  retired  into  the  coun¬ 
try,  and  plunged  headlong  into  every  kind  ot  debauchery. 
Nor  did  he  relinquifh  his  cruelty  together  with  his  power  : 
His  wife  falling  ill  in  the  midft  of  a  fumptuous  feaii,  he  di¬ 
vorced  her  immediately  ;  and  ordered  Her  to  be  carried 
away,  left  her  death  fhould  interrupt  the  fbdivity  of  hishoufe. 

He  died  of  the  morbus  pedicnlaris,  in  the  60th  year  of 
his  age.  His  body,  according  to  his  orders,  was  burnt. 
A  little  before  his  death  he  wrote  his  epitaph  ;  the  tenor 
of  which  was,  tint  no  man  had  ever  exceeded  him  in  doing 
good  to  his  friends  or  injury  to  his  enemies. 

His  perfon  was  elegant,  his  air  noble,  his  manners  eafy 
and  apparently  fmcere.  He  was  fond  of  pleafnre,  but 
fonder  of  glory  ;  indulging  without  fcruple  in  fenfual  de¬ 
lights,  but  never  differing  them  to  interrupt  his  ferious  bu~ 
briefs  :  He  was  eloquent,  liberal,  crafty,  infmuating  ;  a  pro¬ 
found  mafler  of  difiimulation  ;  he  fpoke  of  himfelf  with  mo- 
defty,  while  he  lavifhed  praifes  on  every  other  perfon  :  He 
ftooped  even  to  an  acquaintance  with  the  meanefl  foldier, 
and  condantly  adapted  himfelf  to  the  humours,  purfuits,  and 
opinions,  of  thofe  with  whom  he  converfed.  Such  was  his 
character  during  the  earlier  part  of  his  life  ;  but  when  fuc- 
cefs  had  raifed  him  above  the  necefiity  of  diflHmlation,  he 
difplayed  a  hideous  train  of  vices,  which  his  ambition  had 
formerly  taught  him  to  conceal.  —  It  was  Sylla  who  reco¬ 
vered  the  works  of  Ariftotle  at  the  taking  of  Athens. 

SYLLABLE,  in  grammar,  one  01  more  letters  pronoun¬ 
ced  by  a  fingle  impulfe  of  the  voice,  forming  a  complete 
found,  and  conftituting  a  woid  or  a  part  of  a  word.  No 
fingle  letter  can  form  a  fy liable  except  a  vowel. %  The 
longed  fy  liable  in  the  Englifh  language  is  the  word  Jirength . 

The  moil  natural  way  of  dividing  words  into  fyllables  is, 
to  feparate  all  the  ffmple  founds  of  which  any  word  confifts, 
fo  as  not  to  divide  thofe  letters  which  are  joined  clofe  toge¬ 
ther  according  to  the  mod  accurate  pronunciation. 

SYLLABUB,  a  kind  of  compound  drink,  mod  ufual 
in  the  dimmer  ieafon  ;  ordinarily  made  of  white  wine  and 
fugar,  into  which  is  fquirted  new  milk  with  a  fyiinge  or 
wooden  cow.  Sometimes  it  is  made  of  canary  in  lieu  of 
white  wine  ;  in  which  cafe  the  fugar  is  fpared,  and  a  little 
lemon  and  nutmeg  are  added  in  lieu  of  it.  To  prepare  it  the 
bed  way,  the  wine  and  other  ingredients,  except  the  milk, 
are  to  be  mixed  over  night,  and  the  milk  or  cream  added  in 
the  morning.  The  proportion  is,  a  pint  of  wine  to  three 
of  milk.  For 

Syllabub,  *whipt>  to  half  a  pint  of  white  wine  or  Rhe- 
iufh  is  put  a  pint  of  cream,  with  the  whites  of  three  eggs.. 
This  they  feafon  with  fugar,  and  beat  with  birchen  rods,  or 
work  with  a  fyringe.  The  fr6th  is  taken  off  as  k  riles,  and 
put  into  a  pot  ;  where,  after  danding  to  fettle  two  or  three 
hours,  it  is  fit  to  eat. 

SYLLABUS,  in  matters  of  literature,  denotes  a  table 
of  contents,  or  an  index  of  the  chief  heads  of  a  book  or 
difeourfe* 
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SYLLOGISM,  in  logic,  an  argument  or  term  of  rea-  Syltogtfhg 
foning,  confiding  of  three  propofitions  ;  the  two  firft  of  f  ~~ 
which  are  called  premjes  ;  the  lad,  the  conclufwn.  See  Lo-  Sympathy. 
GiC,  Part  III. 

SYLVI  A,  in  natural  hidory,  a  new  genus  of  birds,  be¬ 
longing  to  the  order  of  pafferes,  formed  by  Dr  Latham  by 
limiting  the  motacilla  to  the  wagtail,  and  arranging  the 
other  ipecies,  formerly  claffed  under  that  genus,  under  the 
fylvia. 

The  motacilla  he  thus  deferibes  :  The  beak  is  fubulated, 

(lender,  and  fomewhat  indented  at  the  point.  The  tongue 
feems  torn  at  the  end,  and  the  tail  is  long.  He  thus  cha¬ 
racterizes  the  fylvia  :  The  beak  is  fubulated,  draight,  and 
fmallj'the  mandibles  are  nearly  cqu?d.  The  nodrils  are  obo- 
vate,  and  a  little  depiefTed.  The  exterior  toe  is  joined  at 
the  under  part  to  the  bafe  of  the  middle  one.  The  ton, me 
is  cloven,  and  the  tail  is  fmall.  He  makes  j  3  fpeeies  of  the 
motacilh,  and  174  fpeeies  of  the  fylvia.  See  Motacilla. 

SYMBOL,  a  lign  or  reprefentatiem  of  fomething  moral, 
by  the  figures  or  properties  of  natural  things.  Hence  fym- 
bols  are  of  various  kinds  ;  as  hieroglyphics,  types,  enigmas, 
parables,  fables,  &c. 

SYMMACHU3,  a  citizen  and  fenator  of  ancient  Rome, 
and  eonful  in  the  year  3^1,  has  left  us  ten  books  of  epiftles;. 
from  which,  as  well  as  from  other  things,  we,  collect,  that 
he  was  a  warm  oppofer  of  the  Chridian  religion.  He  was 
banifhed  from  Rome  by  Valent  inian  on  fome  account  or 
other,  but  afterwards  recalled  and  received  into  favour  by 
Theodofius.  Ammianus  Marcellinus  ipeaks  of  him  as  a 
man  of  great  learning  and  modedy.  Scioppins,  Parens,  and 
other  learned  men,  have  written  notes  upon  the  epidles  of 
Symmachns  :  we  know'  of  no  later  edition  of  them  than 
that  of  Frankfort,  1642,  8vo.  Ambrofe  bifhop  of  Milm 
wrote  againd  Symmachus,  and  fo  did  the  Chridian  poet, 
Prudentius. 

SArMMETRY,  the  jud  proportion  of  the  feveral  parts- 
of  any  thing,  fo  as  to  compofe  a  beautiful  whole. 

Symmetry,  in  painting.  See  Painting,  Part  I.  SeCt. 

III. 

SYMONDS  BO  ROUGH,  a  remarkable  large  barrow 
of  Flints,  near  Wellington  in  Devonshire,  in  the  northern 
extremity  of  Hemyock.  The  common  people  have  a  no¬ 
tion  that  a  king  called  Symon  was  buried  heie.  The  tradi¬ 
tion  of  the  country  plainly  (hows  that  it  was  the  burial-place 
of  fome  perfon  or  perfons  ot  eminence. 

SYMPATHETIC,  fomething  that  aCts  or  is  a&ed  up¬ 
on  by  fympathy.  Thus  we  lav,  lympathetic  difeaies,  inks, 

&c. 

SrMPJTfTKrrc  Inks .  Set  Sympathetic 

SYMPATHY,  an  agreement  of  affeCtions  and  inclina¬ 
tions,  or  a  conformity  of  natural  qualities,  humours,  tempe¬ 
raments,  which  make  two  perfons  delighted  and  pleafed 
with  each  other. 

Sympathy,  alfo  denotes  the  quality  of  being  affeCted  by 
the  affeCtion  of  another  ;  and  may  fubfid  either  between  dif¬ 
ferent  perfons  or  bodies,  or  between  different  parts  of  the 
fame  body.  It  is  either  fimilar  or  difirmilar  ;  fimilar,  when 
the  affeCtion  or  aCtion  in  the  fympathifer  is  fimilar  to  the  af¬ 
fection  or  aCtion  in  the  fympathant ;  and  diffimilar,  when  thofe 
are  different. — Sympathy,  too,  is  often  an  imitative  faculty, 
fometimes  involuntary,  frequently  without  confcionfnefs  : 
thus  we  yawn  when  we  fee  others  yawn,  and  are  made  to 
laugh  by  the  laughing  of  another. 

Sympathy,  according  to  Dr  Jackfon  *,  relates  to  the  ope-  *  <Treatifi 
rations  of  the  affe&ions  of  the  mind,  to  the  operations  of  on  Sympa¬ 
thy  imagination,  and  to  the  affeCtions  of  the  external  fenfes.^l* 

I .  The  pafiions  and  affeCtions  of  the  mind  produce  in  the 
body  different  ienfations  and  impreffions^  and,  as  fympathies 

of 
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apathy,  of  confeionfnefs,  determine  in  general  the  fpirits  to  thofe 
'v  parts  which  labour  moil,  or  are  moft  apt  to  be  affeded. 
Thus  fear  and  anger  determine  to  the  heart  ;  lull  to  the  eyes, 
;  joy,  pity,  wonder,  and  the  like,  to  the  head.  See  Pas* 
siow,  page  i  4. 

The  affedions  of  the  mind  of  one  perfon  will  often  work 
upon  the  fpirits  oi  many.  Thus  whole  companies  are  fome- 
times  diipofed  to  be  fad  and  melancholy,  or  merry  and  jo¬ 
vial,  when  any  one  is  prefent  much  inclined  to  either  of 
thofe  flates  of  mind  ;  and  it  lias  been  obferved,  that  old  peo- 
pie,  who  have  loved  the  company  of  the  young,  and  have 
been  converfant  continually  with  them,  have  generally  lived 
long.  But  young  people  muil  not  conclude  from  this,  that 
the  company  and  converlation  of  the  grave  and  old  will  ope¬ 
rate  upon  their  living  and  fenfitive  principle,  thro’  the  affec¬ 
tions  of  their  mind,  and  difpofe  them  to  be  fhort-lived.  On 
the  contrary,  by  thus  improving  their  underftanding,  they 
will  be  more  enabled  to  fortify  their  conliitution  and  refill 
the  ravages  of  youthful  indulgence. 

It  may  alfo  be  further  obferved,  that  thofe  tender  fympa¬ 
thetic  affedions  which  lay  hold  ot  the  mind,  at  the  repre- 
ientation  of  theatiical  performances,  originate  from  the 
fame  principle,  while  they  are  to  be  confidered  as  the  fureil 
tell  of  juft  execution  in  the  ador,  and  of  the  exprellive  lan¬ 
guage  of  the  author.  Indeed  all  ftage- effect  depends  on 
iympathy. 

It  has  been  faid,  that  the  paflions  of  the  mind  are  occa- 
fionally  infe&ious,  particularly  fome  of  them.  'J  hus  fear 
zw&Jhame  are  fomttimes  very  iuddenly  fo.  We  frequently 
may  have  occafion  to  fee,  that  the  ftarting  of  one  will  make 
another  ready  to  it  art.  Again,  when  one  man  is  out  of  coun¬ 
tenance  in  company,  others  will  often  blufh  in  his  behalf 
However,  the,  icrious  paflions  may  furely  be  fo  under  the 
controul  of  reafon  as  to  refill  infection,  whatever  may  be 
the  cafe  of  temporary,  mufcular,  or  nervous  attradion. 

2.  Our  author  is  inclined  to  think,  that  a  connedion  be¬ 
tween  the  affections  and  fenfations  of  the  female  mind  and 
uterus,  is  very  materially  concerned  in  the  procefs  of  gene¬ 
ration,  and  probably  can  alone  give  efficacy  to  thofe  actions 
and  impuflions  fubiervient  to  conception,  through  the  fym- 
pathizing  aikdions  of  the  mind.  But  this  is  a  fubjedt  of 
which  we  know  fo  little,  that  the  fpeculations  of  even  the 
moll  diftinguifhed  phiiofophers  refpeding  it  have  been  no¬ 
thing  but  the  wild  ravings  of  imagination. 

With  reipeCl  to  the  depravity  and  force  of  the  imagina¬ 
tion  in  the  production  ot  lympathies,  they  always  operate 
moft  upon  “  weak  minds  and  fpirits,  and  therefore  raoft  on 
women,  fuperftitious  and  fearful  perfons,  lick  people,  chil¬ 
dren,  and  young  creatures.”  “  1  heir  efftds,  however, 
fometimes  fail  to  appear,  becaufe  they  are  encountered  and 
overcome  by  the  mind  and  ipirit  before  they  work  any  ma- 
xiiit  ft  efftds  ”  7 

Such  tfttds  are  obviated  upon  the  fame  principle  which 
eliabiiihes  the  prevention  01  buddy  diieaie :  “  for  in  infec¬ 
tion  and  contagion  from  body  to  body  (as,  for  example,  du 
ring  the  plague),  the  miahna  may  be  received  ;  but  fiom  the 
itrength  and  gooc  difpohtion  o**  the  body,  it  is  expelled  and 
wrought  out  before  it  has  had  fuflicient  time  to  form  the 
diieaie.” 

It  has  been  faid,  and  many  are  of  the  opinion,  that  the 
force  of  imagination  d-  th  often  forward  the  end  propo¬ 
sed  1  bus,  for  inltamce,  it  has  been  put  as  a  qucftion, 

“  Whether  a  man,  when  he  couftantly  and  ftion6ly  believes 
that  iucli  a  thing  (hall  be  (as  that  Inch  a  one  will  love  him,  and 
the  like),  helps  any  thing  to  the  effeding  the  thin-  defired 
Certainly  not  in  the  manner  winch  lias  .been  advanced, 
gamely,  “  by  a  iecret  operation  on  the  ipirit  of  another.” 

1  he  luccttds,  it  is  either  becauie  he  perievered,  or  becaufe 
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hia  perfeveranc.e  and  earneftnefs  ^l!nd  not  any  occult  opera-  Sympathy, 
tion)  makes  him  at  length  be  attended  to.  SymphonU. 

>  rI  here  is  not  a  doubt  but  the  force  of  imagination  often 
gives  energy  to  our  adions.  It  may,  however,  unlefs  vve 
are  much  on  our  guard,  eafily  delude  us  afide  from  reafon. 

It  has  been  the  tree  which  has  yielded  the  fruits  of  fuperlli- 
tion  in  former  times,  and  which  has  often  fed  the  human 
mind  with  the  moft  extravagant  notions  of  fympalhy .  Sym¬ 
pathies  of  this  kind,  fuch  as  the  power  of  charms,  and  the 
like,  are  now  pretty  generally  exploded. 

3.  lhe  five  fenfes,  hearings  tajling,  fmelling ,  feelings 
and  feeing ,  are  confcious  of  a  fympathetic  impreilion  from 
odious  objeds.  (i  1.  A  difagreeable  found  will  fet  the 
teeth  on  edge,  and  make  all  the  body  driver.  2.  The  fvvak 
lowing  of  a  naufeous  medicine  will  be  attended  with  a  dis¬ 
king  of  the  head  and  neck.  3.  Difagreeable  fmells  produce 
nearly  the  fame  effed,  which  are  lefs  perceived,  becaufe 
there  is  a  remedy  at  hand  by  flopping  the  nofe.  4.  If  you 
eome  fuddenly  out  of  the  fun  into  the  (had e,  the  fen fe  of 
feeling  is  difturbed  by  a  chilinefs  or  fhivering  of  the  whole 
body.  5.  And  even  fudden  darknefs  produces  a  propenfity 
to  fhivering. 

^There  is  a  very  apparent  reafon  why  a  fympathy  fhould 
take  place  between  the  eyes.  Hepce  their  motions  are  fyn- 
chronous.  It  may  be  faid,  that  cuftom  and  habit  difpofe 
the  eyes  to  move  one  and  the  fame  way  ;  “  for  when  one 
eye  moveth  towards  the  nofe,  the  other  eye'  moveth  fiom  the 
nofe.” 

J  hough  the  eyes  are  by  nature  prone  to  move  in  con¬ 
cert,  cuftom  will,  however,  deftroy  this  natural  coneert,  and 
produce  the  contrary  effed.  J  hus  fome  people  can  fquint 
when  they  will.  Our  author  therefore  gives  this  caution  to 
mothers  and  nurles :  “  Let  them  not  differ  infants  to  fit 
with  a  candle  placed  behind  them  ;  for  both  their  eyes  will 
be  difpoied  to  move  outwards,  as  affeding*  to  fee  the  light  of 
the  candle,  which  may  bring  on  the  habit  of  fquinting.” 

It  appears  as  a  quality  in  the  fenfes  of  hearing  and  fee- 
ing,  “  that  the  inftrument  of  each  leparate  fenie  has  a  fym¬ 
pathy  and  fimilitude  to  that  which  giveth  the  refk&ion.” 

1  hus  it  has  been  obferved,  “  that  the  eye  will  fympathize 
with  a  cryftal  giafs  or  water,  and  the  ear  with  eaves  and  fuck 
hollow  places  as  are  fuited  to  report  echo.” 

Sympathies  have  been  compared  to  unifone  of  found  m 
mulic.  Unifons  of  found  jjioduce  agreeable  fympathetic 
feelings ;  the  reveife  produce  difagreeable  feelings.  “  All 
concords  and  difeords  of  mufic  are  (no  doubt)  lympathies 
and  antipathies  of  lound.”  Moreover,  “  they  are  laid  to 
work  as  well  by  report  of  found  as  by  motion.” 

The  moll  agreeable  as  well  as  odious  objeds  operate  in  3. 
fecondary  way,  in  producing  thofe  fympathetic  imprefliong 
and  adions  which  they  commonly  give  rife  to  An  in- 
creafed  lecretion  of  faliva  often  takes  plaee  at  the  light  of  z 
favourite  difli  ;  and  the  running  of  water  from  a  bottle, 
or  othervvile,  will  fometimes  affed  individuals  of  a  particu¬ 
lar  temperament,  with  an  involuntary  propenfity  to  void  urine. 

Many  have  attempted  to  account  for  the  remarkable  iym¬ 
pathy  which  takes  jfface  between  parts  of  the  body  leeni- 
mgly  unconnedtd  vvith  each  other  ;  but  as  thefe  attempts 
are  merely  eonjedu res,  without  any  1  olid  principles  to  rell 
on,  vve  pais  them  over  as  the  dreams  of  ingenious  men.  It 
would  be  fortunate  for  feitnee,  if  men*  would  confine  them- 
felves  to  thofe  fubjeds  which  can  be  known,  and  never  draw 
concluiions  till  they  have  ellablifhed  principles. 

„  ,C>^  HON  I  A,  in  botany  ;  a  genus  ot  plants,  belong¬ 
ing  to  the  clafs  ot  mcnodelfhia ,  and  order  of  ptnta>:dria . _ 

Theie  is  one  piftil.  The  corolla  is  globular,  and  the  berry 
live  celled.  '1  here  is  only  one  ipecies  yet  difeovered,  tine 
globulifeia. 
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SYMPHONY,  In  muR,  properly  denotes  a  confonnnee 


tl  or  concert  of  feveral  founds  agreeable' to  the  ear,  whether 
Syn?.got>i  c.  Yoeal  or  ;tnT-rumeut3l,  called  alfo  harmony.  See  Harmony. 
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SYMPHYSIS,  in  anatomy,  one  of  the  kinds  of  June 
tures  or  articulation  of  the  bones.  See  Anatomy*  no  2. 

Cutting  the  Symphtsis  of  the  Pubes.  See  Midwifery, 
-Part  II.  Chap.  VI L 

SYMPHYTUM,  comfrey,  in  botany:  A  genus  ot^ 
plants  belonging  to  tire  clafs  of  pentandria^  and  order  of 
monogynies  ;  and  in  the  natural  fyftern,  ranging  under  the 
ft  order  afttrijohee .  The  limb  of  the  corolla  is  tubular 
and  ventricofe,  and  the  throat  is  fhut  with  awl  (haped  rays. 
There  are  three  fpecies ;  the  officinale,  tuberofum,  and  orh 
tntale. — The  officinale  is  a  Britifh  plant.  The  hem  is 
about  two  feet  high,  round,  branched,  green,  and  rough. 
The  radical  leaves  are  very  large  and  rough;  thofe  011  the 
ftalk  are  decurrent,  and  alternate.  I  he  flowers  grow  on 
loofc  fpikes,  and  are  either  of  a  yellowifli  or  purple- co¬ 
lour.  It  grows  on  the  banks  of  rivers,  and  flowers  from  May 
to  O&ober. 

SYMPLOCE,  1  rhetoric,  a  figure,  where 

the  fame  word  is  repeated  feveral  times  in  the  beginning  and 
end  of  a  lenience,  including  the  anaphora  and  epitro- 
phb:  thus,  Quis  legem  lul'it  ?  Rullus.  Quis  majorem  popult 
partem  furfraglis  privcivit  ?  Rullus .  §htts  cotnitiis  prafuit  ? 
Iih  m  Rullus. 

SYMPLOCOS,  in  botany:  A  genus  of  plants  belong* 
ing  to  the  clafs  of  polyadelphia ,  and  to  the  order  of  poly  an - 
dria  ;  and  in  the  natural  fyftcm  ranging  under  thofe  the 
order  of  which  has  not  been  determined.  The  calyx 
is  quinquefid  and  inferior  :  the  corolla  is  pentapetalous  . 
the  ftamina  are  attached  to  the  tube  of  the  coiolla  in  a 
fourfold  feries.  Only  one  fpecies,  the  martinicenfis,  is  men¬ 
tioned  by  Linnceus  ;  but  PHeritier  of  the  Academy  of  Sci¬ 
ences  at  Paris  had  added  four  more,  the  ciponima,  aiechea, 
tineloria,  and  alilonia. 

SYMPOSIARCH,  in  antiquity,  the  direftor  or  ma¬ 
nager  of  an  entertainment.  1l  his  office  was  fometimes  per¬ 
formed  by  the  perfon  at  vvhofe  charge  the  entertainment 
was  provided;  fometimes  by  another  named  by  him  ;  and 
at  other  times,  efpecially  in  entertainments  provided  at  the 
common  expence,  he  was  elected  by  lot,  or  by  the  fufiiages 

of  the  guefts.  .  .  ...... 

SYMPTOM,  in  medicine,,  any  circumitance  which  inch¬ 
oates  the  exi Hence,  nature,  or  flage  of  a  difeale.  Pain, 
waking,  drowfmefs,  convnliions,  fuppreffion  of  urine,  difh- 
culties  of  breathing  and  {wallowing,  coughs,  diftaftes,  nau- 
feas,  thirds,  fwoonings,  faiutings,  loofenefs,  coftivenels,  diy- 
uefs  and  blacknefs  of  the  tongue,  are  the  principally*^ 
of  difeafes.  See  Medicine,  n°  41.  and  58. 

SYMPTOMATICAL,  in  medicine,  is  a  term  otten 
ufed  to  denote  the  difference  between  the  primary  and  ie- 
roudary  caufes  in  difeafes  :  thus  a  fever  from  pain  is  faid  to 
be  fymptomatical,  becaufe  it  rifes  from  pain  only. 

SYNiERESIS,  Contraction,  in  grammar,  a  figure 
thereby  two  fyllables  are  united  in  one  ;  as  vmens  for  w- 

hemens.  .  . 

SYNAGOGUE,  among  the  Jews,  was  a  place  where 
people  met  to  worfhip  God.  Authors  are  not  agieed  about 
the  time  when  the  lew’s  firfl  began  to  have  fynagogues  : 
Some  will  have  them  as  old  as  the  Ceremonial  Law,  anH 
others  fix  their  beginning  to  the  tunes  after  the  Babylomfh 
captivity.  Thev  eroded  fynagogues  not  only  in  towns  and 
cities,  but  alio  in  the  country,  efpecially  near  rivers,  that 
they  might  have  water  for  their  purifications  and  ceremo¬ 
nious  walhings.  No  fynagogue/  was  built  in  any  town,  un- 
lefs  there  were  ten  perfons  ot  lelfure  in  it ;  but  theie  might 
be  many  in  one  town,  or  in  one  quarter  of  a  town,  pro- 
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vided  it  was  very  populous..  Jerusalem  Is  faid  lo  have  coti.  Syha’oeyh* 
tained  480.  The  chief  tilings  belonging  to  a  fynagogOe  11 
were,  «.  The  ark  or  elicit,  made  after  the  model  of  the  ark 
of  the  covenant,  containing  the  Pentateuch.  2. -I  he  pulpit  — j 

and  deflt  in  the  middle  of  the  fynagogue,  in  which i  lie  that  mi/,,,', 
was  to  read  or  expound  the  law  Hood.  3._  1  he  feats 
or  pews  tor  the  people.  4.  The  lamps  to  give  light  at 
evening  fervice,  and  the  feaft  of  dedication.  5.  Rooms  or 
apartments  for  the  utenf.ls  and  alms  cliefts:  I  he  fynagogue 
was  governed  by  a  council  or  affembly,  over  whom  was  a 
preiident,  called  The  Ruler  of  the  Synagogue.  Thefe  are 
fometimes  called  Chiefs  of  the  Jem,  The  Rulers,  The  PrteJU 
or  Elders,  The  Governors,  The  Overfeen,  Toe  Fathers  of 
the  Synagogue.  Their  bufinefs  was  to  punilh  the  difobed-en: 
bv  cenfures,  by  excommunication,  or  by  penalties,  fucii  as? 
fines  and  feourgin*  5  to  take  care  of  the  alms,  which  me 
frequently  called  by  the  name  of  righteoufnefs.  I  he  chief 
ruler,  or  one  of  the  rulers,  gave  leave  to  have  the  law  read 
and  expounded,  and  appointed  who  fhould  do  it.  In  e\eiy 
fynagogue,  there  were  feveral  mimilers  who  had  different 
offices  affigned  to  them.  Service  was  performed  three  time* 
a  day,  viz.  in  the  morning,  in  the  afternoon,  and  at  night  ; 
at  the  time  of  morning  facrifice,  evening  facrifice,  and  after 
the  evening  Sacrifice  on  Mondays,  Iliurfdays  and  Satin - 
days,  there"  was  a  more  forcible  obligation  upon  the  people 
to  attend  than  upon  the  other  days.  Tnere  arc  fyna¬ 
gogues  at  London,  Amfterdam,  Rotterdam,  Avignon, 

Metz,  &e. 

SYNALCEPHA,  in  grammar,  a  contraction  of  lyilables, 
performed  principally,  by  fnppreffing  lome  vowel  or  diph¬ 
thong  at  the  end  of  a  word,  on  account  of  another  vowel 
or  diphthong  at  the  beginning  of  the  next.  As,  iW  ego, 
for  tile  ego,  &c. 

ContimeP  otnnes  intentiqv*  or  a  tenebant .  Virg. 

It  is  called  by  the  Latins  colltfio. 

SYNARTHROSIS, 

SYNCHONDROSIS,  ,  .  . 

SYNCELLUS,  or  Sincellus,  an  ancient  officer  in  the 
family  of  the  patriarchs,  and  other  prelates  of  the  eaftern 
church.  The  word,  in  the  corrupt  Greek,  <n,yx*A*>c,  lig- 
nifies  a  perfon  who  lies  in  the  chamber  with  another  ;  a 
chamber-fellow ,  or  chum.  The  fyncellns  was  an  ecclefiaflic, 
who  lived  with  the  patriarch  of  Conftantinople,  to  be  a 
witnefs  of  his  conduft  ;  whence  it  is,  that  the  fynccllus  was 
alio  called  the  patriarch's  eye ,  becaufe  his  bufinefs  was  toob- 
ferve  and  watch.  The  other  prelates  had  alio  their  lynctllij 
who  were  clerks  living  in  the  houfe  with  them,  and  even 
lying  in  the  fame  chamber,  to  be  witneffes  of  the  purity  of 
their  manners.  Afterwards  the  office  degenerated  into  a 
mere  dignity  ;  and  there  were  made  lyncelli  of  churches 
At  lafl  it  became  a  title  of  honour,  and  was  bellowed  by 
the  emperor  on  the  prelates  themfeWes  ;  whom  they  called 
pontifical fyticelli,  and  fyncelli  Augujlales.  #  f 

SYNCHRONISM  denotes  the  happening  of  leveral 
things  at  the  fame  time.  See  Chronology.  . 

SYNCOPATION,  in  malic,  denotes  a  ft ri king  orbeat¬ 
ing  of  time,  whereby  the  diitiii&ion  of  the  feveral  times  or 
parts  of  the  meafure  is  interrupted.  However,  it  is  more 
properly  ufed  for  the  connecting  the  lail  note  of  any 
meafure,  or  bar,  with  the  firlt  of  the  following  roe*, 
fure,  fo  as  only  to  make  one  note  of  both.  A  iyncope 
is  fometimes  alfo  made  in  the  middle  of  a  meafure.  Syn- 
copation  is  alfo  ufed  when  a  note  of  one  part  ends  or  ter¬ 
minates  on  the  n.iddle  of  a  note  of  the  other  part  I  his  13 
otherwife  denominated  binding.  It  is  likevvile  ufed  lor  a 
driving  note  ;  that  is,  when  fome  fliorter  note  at  the  be¬ 
ginning  of  a  meafure,  or  half  meafure,  is  followed  by  two; 
three,  or  more  longer  notes  before  another  ihort  note  oc- 
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mences,  which  is  long  and  quadrangular.  '  At  the  extre¬ 
mity  is  a  lin  round  and  radiated.  The  body  is  covered 
with  a  ftrong  cruft,  elegantly  divided  into  {mail  compart¬ 
ments.  The  belly  is  white  j  the  other  parts  are  brown.  — 

3.  The  ophidian,  or  little  pipe-fifh,  feldom  exceeds  five 
inches  in  length,  is  very  (lender,  and  tapers  off  to -a  point. 

It  wants  both  the  peCtoral  and  tail  fins  ;  is  covered  with  a 
fmooth  Hein,  not  with  a  cruft  as  the  two  former  kinds  are. 
The  nofe  is  fhort,  and  turns  a  little  up  ;  the  eyes  are  pro¬ 
minent.  On  the  back  is  one  narrow  fin.  .  This  fpecies  is 
not  viviparous  :  on  the  belly  ot  the  female  is  a  long  hollow, 
to  which  adhere  the  eggs,  difpofed  in  two  or  three  rows. 
They  are  large,  and  not  numerous.  The  fvnonym  of /«•- 
pent  is  lifed  in  fevcral  languages  to  exprefs  thele  fifth  :  the 
French  call  one  fpecies  orueul ,  from  a  fort  of  fnake  not  un¬ 
like  the  blind  worm  :  the  Germans  call  it  tneherjc  blunge  j  and 
the  Cornifii  the  fea-adder . 

The  Sea-horfe,  which  was  claffed  by  Artedi  under  the 
Syngn  ithus,  is  now,  by  later  ichthyologifts,  arrangedund^r 
Tr ic h ecus  ;  which  fee. 

SYNOCHA,  and  Synochus,  in  medicine,  the  names 
of  two  fpecies  of  continued  fever.  See  Medicine,  n9  164. 

SYNOD,  in  aftronomy,  a  conjun&ion  or  concourfe  of 
two  or  more  ftars  or  planets,  in  the  fame  optical  place  of  the 
heavens. 

Synod  fi  mifies  alfo  a  meeting  or  affembly  of  ecclefiafti- 
cal  perfons  to  confult  on  matters  of  religion. 

Of  ihefe  there  are  four  kinds,  viz.  1.  General,  or  ecumenical* 
where  bifhops,  Sc c.  meet  from  all  nations.  Ihefe  were  firft 
called  by  the  emperors,  afterwards  by  Chriftian  princes ; 
till  in  later  ages  the  pope  ulurpcd  to  himfelf  the  greater! 
fliare  in  this  bufinefs,  and  by  his  legates  prefided  in  them, 
when  called.  2.  National ,  where  thofe  of  one  nation  only 
come  together,  to  determine  any  point  ot  do&iine  or  d’.i- 
cipline.  The  firft  of  this  fort  which  we  read  of  in  England, 
was  that  of  Herudford  or  Hertford,  in  673.,  and  the  la  ft 
was  that  held  by  cardinal  Pole,  in  1 555*  3*  Provincial* 

where  thofe  only  of  one  province  meet,  now  called  the  con* 
vocation.  4.  Diocejan,  where  thofe  of  but  one  dioccfe 
meet,  to  enforce  canons  made  by  general  councils,  or  na¬ 
tional  and  provincial  fynods,  and  to  confult  and  agree  upon 
rules  of  difeipline  for  themfelves.  Thefe  were  not  wholly 
laid  afide,  till  by  the  aft  of  fubmiffion,  25  Hen.  VIII.  c. 
19.  it  was  made  unlawful  for  any  fynod  to  meet,  but  by 
royal  authority.  See  Council  and  Convocation. 

Synods,  Provincial ,  in  the  Government  of  the  Church  oj 
Scotland.  See  Presbyterians,  n9  1  4. 

SYNOD  ALS,  or  Synodies,  were  pecuniary  rents  (com¬ 
monly  of  two  (hillings),  paid  to  the  bifliop,  or  archdeacon,  at 
the  time  of  their  Eafter  vifitation,  by  .every  parilh  prieft. 
They  were  thus  called,  becanfe  uiually  paid  in  fynods  ;  be- 
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cure,  equal  to  that  which  oceafionecf  the  driving,  to  make 
the  number  even,  e .  gr.  when  an  odd  crotchet  comes  befoie 
two  or  three  minims,  or  an  odd  quaver  before  two,  three, 
or  more  crotchets.  I11  fyncopated  or  driving  notes,  the 
hand  or  foot  is  taken  up,  or  put  down,  while  the  note  is 

founding.  ,  .  r 

SYNCOPE,  fainting  ;  a  deep  and  bidden  Iwoomng, 
wherein  the  patient  continues  without  any  fenfible  heat,  mo¬ 
tion,  fenfe,  or  refpiration,  and  is  fenced  with  a  cold  fweat 
over  the  whole  body;  all  the  parts,  in  the  mean  time,  turn¬ 
ing  pale  and  cold,  as  if  he  was  dead.  See  Medicine,  n  98. 
and  272. 

Syncope,  in  grammar,  an  elifion  or  retrenchment  ot  a 
letter  or  fy liable  out  of  the  middle  of  a  wold,  as  caldus  for 
ca  Ildus* 

SYNDIC,  in  government  and  commerce,  an  oiiicer,  m 
divers  countries,  intruded  with  the  affairs  of  a  city  or  other 
community,  who  calls  meetings,  makes 'representations  and 
felicitations  to  the  nrniftry,  magiftracy,  &c.  according  to 
the  exigency  of  the  cafe.  . 

SYNECDOCHE,  in  rhetoric,  a  kind  of  trope  frequent 
among  orators  and  poets.  See  Oratory,  n  ?6. 

SYNECPHONESIS,  in  grammar,  a  coalition,  whereby 
two  fyllables  are  pronounced  as  one  ;  being  much  the  fame 
as  Synai  oepha  and  Syna:resis. 

SYNEUROSIS.  See  Anatomy,  n°  2. 

SYNGENESI  A,  and  “  congeneration), 

the  name  of  the  19th  clafs  in  LinntEUs’s  artificial  fyflem  ; 
comprehending  thofe  plants  which  have  tlie  anthers  united 
into  a  cylinder.  The  orders  are  fix  :  1.  Polygamia  aequalis. 

2.  Polygamia  fuperflua.  Polygamia  fruftranea.  4.  Po¬ 
lygamia  ntceffaria.  5.  Polygamia  fegregata.  6.  Monoga- 
mia.  The  five  firft  orders  contain  the  compound  flowers, 
and  form  a  clafs  truly  natural. 

SYNGN ATHUS,  Pipe-fish,  according  to  Linnaeus,  a 
genus  'belonging  to  the  clafs  of  amphibia,  and  order  of 
nantes,  but  arranged  by  Gmelin  more  properly  under  the 
clafs  of  pifes,  and  order  of  branching gu  The  head  is 
fmall  ;  the  roftrum  fomewhat  cylindrical,  long,  and  turned 
up  at  the  point,  where  the  mouth  is  placed,  which  is  covered 
with  a  lid  or  valve.  The  gills  are  covered  in  the  fame  man¬ 
ner.  The  body  is  covered  with  a  ftrong  cruft,  and  has  no 
ventral  fins.  There  are  eight  fpecies  ;  the  tetragonus,  ty- 
phele,  acus,  pelagicus,  tequoreu£,  ophidion,  barbaius,  and 
hipoocampus.  Three  of  tlicfe  are  found  in  the  Britifh 
feas,  vi%-  * 

I.  The  barbarus ,  or  longer  pipe-fifli.  One  deferrbed  by 
Sir  Robert  Stbbald,  was  two  feet  in  length  ;  that  examined 
by  Mr  Pennant  only  16  inches.  The  nofe  was  an  inch 
long,  compreffed  fide  wife,  and  the  end  of  the  lower  man¬ 
dible  turned  un  ;  the  aperture  of  the  mouth  was  very  fmall.  —  - - -  - r  '  '  r 

The  irides  were  red  ;  behind  each  eye  was  a  deep  brown  caufc  anciently  biftiops  ufed  to  v,l,t  and.  hold  their  diocefaa 

*  ’  •  -  •  •  -  -1— - — - I  —  fynods  once.— For  the  fame  reafon,  they  are  fometimes  alfo 

denominated  fynodalica  ;  but  more  ufually,  procurations.^ 
SYNODICAL,  fome thing  belonging  to  a  fynod.  Thus, 
fy  nodical  epiftles  are  circular  letters  written  by  the  fynods 
to  the  abient  prelates  and  churches  ;  or  even  thofe  general 
ones  directed  to  all  the  faithful,  to  inform  them  of  what  had 
paffed  in  the  fynod. 

SYNOECIA,  in  Grecian  antiquity,  a  feaft  celebrated  at 
Athens  in  memory  ot  Theieus’s  having  united  all  the  petty 
communities  of  Attica  into  one  Angle  commonwealth  ;  the 
feat  whereof  was  at  Athens,  where  all  the  affembiies  were 
to  be  held.  'This  feaft  was  dedicated  to  Minerva  ;  and, 
according  to  the  fcholiaft  on  1  hucydides,  rt  was  held  in 
the  month  Metagitnion. 

SYNONYMOUS,  is  applied  to  a  word  or  term  that  has 
the  fame  import  or  fignification  with  another* 

Several! 
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line,  ft  he  body,  in  the  thiekeft  part,  was  about  equal  to 
a  i  wan’s  quill,  hexangular  from  the  end  oi  the  doiial  fin  ; 
from  thence  to  the  tail,  quadrangular.  The  belly  was 
fiLhtly  carinated,  and  marked  along  the  middle  with  a 
dufky  line.  Under  the  tail,  commencing  at  the  anus,  is  a 
fulcus  or  groove  tix  inches  and  a  half  long,  covered  by  tw  o 
longitudinal  valves,  which  concealed  a  multitude  of  young 
fifh.  On  cruihing  this  part,  hundreds  may  be  obferved  to 
crawft  out. 

2.  The  acus,  or  flrorter  pipe-fifh,  is  thicker  than  the  for¬ 
mer,  yet  it  has  been  feen  of  the  length  of  16  inches.  i  he 
middle  of  the  body  in  Tome  is  hexangular,  in  others  hep- 
tangular.  The  mouth  is  formed  like  that  of  the  former  : 
the  irides  are  yellow  :  dole  behind  the  head  aie  the  pecto¬ 
ral  fins,  which  are  fmall  and  ftiort.  On  the  lower  part  of 
the  back  is  one  narrow  fin  ;  beyond  the  vent  the  tail  com- 
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Several  works  have  been  compofeil  for  the  exprefs  pur- 
pofc  of  explaining  fynonymous  words.  In  1777  a  work 
was  publifhed  on  the  Latin  fynonyma  at  Paris  by  M.  Gardin 
Dumefnil.  Tire  p.bbe  Girard  publifhed  one  on  the  fynorny- 
mous  term3  of  the  French  language  many  years  a. to  Ano¬ 
ther  was  publiflied  on  the  fame  fubjedt  in  the  year  1785  by 
the  abbd  Rouband.  An  account  o-'  the  Englifh  fynonyma 
was  publiflied  by  an  anonymous  author  in  17 66  ;  which  is 
a  dole  imitation,  and  in  fome  parts  a  literal  tranflation,  of 
the  abbe  Girard  s  Synonym?*  F' argots,  We  recollect,  too, 
of  feeing  fome  eflays  of  Mrs  Piozzi  on  the  fame  fubjedt. 

SYNOVIA ,  in  medicine,  a  term  ufed  by  Paracelfus  and 
his  fchool  for  the  nutritious  juice  proper  and  peculiar  to  each 
part.  Thus  they  talk  of  the  fynovia  or  the  joints,  of  the 
brain,  &c. 

SYNTAX,  in  grammar,  the  proper  conftrudtion  or  due 
difpofition  of  the  words  of  a  language  into  fentences  and 
phrafes.  Sec  Grammar  and  Language 

SYN7  HESIS,  in  logic,  denotes  a  branch  of  method,  op- 
polite  to  analyfis. 

Tn  the  fynthefis  or  fyuthetic  method,  we  purfue  the  truth 
by  rtafons  drawn  ficm  principles  before  eftablifhtd  or  affu- 
med,  and  propofitions  formerly  proved  ;  thus  proceeding  by 
a  regular  chain,  till  we  come  to  the  conclufion.  Such  is 
the  method  in  Euclid’s  Elements,  and  moll  demonflrations 
of  the  ancient  mathematicians,  which  proceed  from  defini¬ 
tions  and  axioms,  to  prove  propofitions.  &c.  and  from  thole 
propofitions  proved  to  prove  others.  This  method  we  alfo 
call  compfition ,  in  oppolition  to  analyfis  or  refolution .  See 
Analysis. 

SYPHILIS.  See  Medicine,  n°  350. 

SYPHON.  See  Hydrostatics,  n°  25,  26.  Some 
uncommon  phenomena  in  nature  vriSy  be  accounted  for  upon 
the  principles  of  the  fyphon  ;  as,  for  inftance,  that  of  reci¬ 
procating  fprings.  See  Pneumatics,  <73. 

SYRACUSE,  once  a  celebrated  city  of  Sicily,  and  the 
capital  of  the  ill  and.  It  was  built,  according  to  Thucydi¬ 
des  and  Strabo,  by  Archias,  one  o^  the  Heraclidse,  who 
came  from  Corinth  into  Sicily  in  the  ftcond  year  of  the  1 1  th 
Olympiad,  deriving  its  name  from  a  neighbouring  marfh  na¬ 
med  Syraco.  What  form  of  government  firft  prevailed  in 
the  city  is  not  known.  Many  have  iuppofed  it  originally 
to  have  been  governed  by  kings  :  but  if  this  was  the  cafe, 
the  monarchical  government  muft  have  continued  only  for 
a  very  fhort  time  ;  fince  Ariflotle,  Diodorus  Siculus,  and 
Juflin,  mention  it  as  being  very  early  fubjedt  to  a  democra¬ 
cy.  The  hiflory,  however,  is  obfeure  and  unimportant  till 
the  time  of  Gelon,  when  it  firil  began  to  make  a  confpicu- 
ous  Figure. 

Gelon  was  born  in  the  city  of  Gela  in  Sicily,  of  the  fa¬ 
mily  of  Telines,  who  had  been  created  pried:  of  the  infernal 
gods.  He  fignalized  himfelf  in  a  war  carried  on  by  Hip¬ 
pocrates  tyrant  of  Gela  again!!  the  Syracufians,  whom  he 
defeated  in  a  pitched  battle,  and  had  well  nigh  taken  their 
city  afterwards.  Having  thus  become  very  powerful  among 
his  countrymen,  he  foon  found  means  to  feize  on  the  fove- 
reignty  for  himfelf.  In  a  fhort  time,  having  put  himfelf  at 
the  head  of  fome  Syracufian  exiles,  lie  marched  towards  that 
place,  where  he  was  received  with  loud  acclamrnations  by 
the  iadlion  to  which  they  belonged  ;  and  by  their  means  ob¬ 
tained  pofleilion  of  the  city. 

Gelon,  in  order  to  people  the  capital  of  his  new  domini¬ 
ons,  firft  demolifhed  the  neighbouring  city  of  Camarina,  and 
tranfplanted  the  inhabitants  to  Syracufe.  Soon  alter,  enter¬ 
ing  into  a  war  with  the  Megareans,  he  defeated  them,  took 
and  rafed  their  cities,  and  in  like  manner  tranfplanted  the 
people.  Syracufe  thus  became  very  powerful,  and  full  of 
inhabitants ;  and  the  friendfliip  of  Gelon  was  courted  both 
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by  Athens  and  Lacedaemon  at  the  time  of  the  Ferfian  in  Syracufe, 
vafion.  His  afflflance,  however,  was  afterwards  rejee- V 
ted,  as  lie  infixed  upon  beiiur  made  commander  in  chief 
either  of  the  fleet  or  the  army.  In  the  mean  tin, t  the 
Carth  aginians  had  entered  into  a  treaty  with  the  Peril ans  ; 
by  which  it  was  agreed,  that  the  former  fhould  attack  thofe 
ot  the  Greek  name  in  Sicily  and  Italy,  in  order  to  divert 
them  from  a  (lifting  one  another.  Sicily  was  accordingly  ^ 
invaded  by  the  Carthaginians  with  avail  army;  but  they  Defeats  the 
were  utterly  overthrown  by  Gelon,  as  is  related  under  the  Carchagi. 
article  Carthage,  n°  7  9.  After  this  vidtery,  the  people takes*thcf 

out  of  gratitude  obliged  him  to  take  upon  himfelf  the  title  tide  of 
of  king  ;  which  till  that  time  he  had  refufed.  A  decreeking. 
alfo  palled  without  op  portion,  by  which  the  crown  was 
fettled  on  his  two  brothers  Hiero  and  Thrafybulus  after 
his  death.  7 

The  new  king,  inftead  of  keeping  his  fubjedts  in  greater  His  excel, 
awe,  fludied  the  more  to  make  them  happy  a*  he  found  his  ^Clit  rt,Sn* 
power  increafed  ;  and,  according  to  Diodorus  Siculus,  was 
the  firft  man  who  became  more  virtuous  by  being  raifed  to 
a  throne.  He  was  particularly  famous  for  his  hondly,  truth, 
and  fincerity  ;  is  faid  never  to  have  wronged  the  meaneft  of 
his  fubjedts,  r.or  ever  to  thave  promifed  a  thing  which  he 
did  not  perform.  8 

Gelon  died  in  the  year  471  13.  C.  after  having  reigned  Gelon  die? 
three  or  four  years;  and  wras  fucceeded  by  his  brother  Hiero, 
whole  character  is  differently  drawn  by  different  hiftorians.  Hiero".  * 
He  was  twice  engaged  in  a  war  with  the  Agrigentines,  and 
drove  from  their  habitations  the  people  of  Catanaand  Naxus, 
fettling  m  their  room  a  colony  of  Syracufians  and  Pelopon- 
uefians.  He  is  highly  celebrated  111  the  odes  of  Pindar  ; 
and  it  is  certain  that  his  court  was  the  refort  of  men  of  wit 
and  learning,  to  whom  he  behaved  in  the  mofl  courteous 
manner  and  with  the  greatefl  liberality.  9 

In  439  B  C.  Hiero  was  fucceeded  by  Thrafybulus  ;  \vhoThrafybu< 
proving  a  tyrant,  wras  in  ten  months  driven  out,  and  a  po-^u‘»atJ' 
pular  government  reftored  ;  which  continued  for  the  fpacerant* 
of  55  years.  Several  pcrlons  continued  for  fome  time 
to  afpire  at  the  fovereign  power;  and  to  rid  thontelves  10 
of  thefe  afpiring  gtniufes,  the  inhabitants  made  a  law  not  t^opul 
unlike  that  of  the  oftraciim  at  Athena.  By  this  law  they'^J^”’ 
were  to  write  on  a  leaf  the  names  of  thofe  whom  they  lup-cCort(j 
poled  to  be  powetful  enough  to  afpire  at  the  crown  ;  and 
when  the  leaves  were  counted,  he  who  had  the  moil  luffra- 
ges  againfl  him  was,,  without  further  inquiry,  banifhtd  for 
five  years.  This  method  of  weakening  the  interefts  of  the  ir 
overgrown  citizens  was  called  pet  ait  fm,  from  the  Greek  peu!^m 
word  TiraA-jw,  fignitying  a  leaf  ;  but  being  iound  to  be  pro-1™ 
dudtive  of  great  inconveniences,  by  driving  out  of  the  coun- afrcr  a^0. 
tty  all  thofe  who  were  mofl  capable  of  governing  the  cora-iilhei. 
monwealth,  the  law  was  repealed  foon  after  it  had  been 
cnadted.  ^ 

About  this  time  the  Syracufians  entered  into  a  war  with 
the  Siculi,  which  terminated  in  the  total  iubjedtion  of  the 
latter  ;  after  which  Syracufe  became  fo  powerful,  that  it  in 
a  manner  gave  law  to  the  whole  iftand.  The  Greek  cities  13 
indeed  enjoyed  a  per tedt  liberty  ;  but  they  all  acknowledged  ^Ypucu^ar 
Syracufe  as  their  metropolis  :  by  degrees,  however,  the  lat 
ter  began  to  afluine  fuch  an  authority  over  them  as  wras  to¬ 
tally  inconfiftent  with  liberty  ;  and  this  occafioned  many 
wars,  which  involved  them  in  much  diflrefs  and  danger. 

They  began  with  the  Leontines,  whofe  territory  they  laid  I4 
watte,  and  reduced  their  city  to  great  flraits.  Leontini  waslnvartrd  b 
an  Athenian  colony  ;  and  this  funiiftied  the  Athenians,  who11-*®  At^J 
h?.d  already  meditated  the  conquefl  of  Sicily,  with  a  pre- outfuccefi 
tence  to  attack  the  Syracufians  with  their  whole  force.  Un¬ 
der  colour  of  aflifling  their  countrymen,  therefore,  they  fent 
a  fleet  of  250  fail  to  Sicily  :  but  the  Leontines,  ienfible 
3  that 
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that  their  pretended  allies  aimed  at  nothing  lefs  than  the  fet  fail  for  Sicily 
’'couqudl  of  the  whole  ifland,  concluded  a  peace  with  Syra- 
cufe  ;  and  the  difappointed  Athenians  vented  their  rare  up¬ 
on  thofe  who  had  advifed  and  conducted  the  expedition. 

In  416  I>.  C.  a  difpute  happening  between  the  inha¬ 
bitants  of  E  gefta  and  Selimis  concerning  fome  lands  which 
the  latter  had  feized,  the  Egeftines  applied  *or  affiftance  to 
Agrigentnm,  Syracufe,  and  even  to  Carthage  But  as  none 
of  theie  ftates  chofe  to  interdl  themfelves  in  their  quarrel, 
they  applied  at  laft  to  the  /Athenians,  who  joyfully  accepted 
of  the  opportunity  of  a  gain  interfering  in  the  affairs  of  Sicily. 

Though  the  Egdlines  were  but  an  inconfiderable  people, 
tliey  had  engaged  to  pay  all  the  troops  that  fhould  be  em¬ 
ployed  in  the  war  ;  but  this  appearing  doubtful  to  the  Athe¬ 
nians,  they  lent  ambaffadors  to  inquire  into  the  flate  of  the 
ifland  in  general,  and  particularly  that  of  Egefta.  The 
Egdlines  iinpofed  on  thefe  ambn/Tadors  by  producing  a  great 
number  of  gold  and*  filver  veffela  which  they  had  borrowed 
for  the  purpofe  ;  fo  that  the  populace  of  Athens,  dreaming 
of  nothing  but  conquefts  to  be  made  without  any  expence^ 
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. . . j  -  Having  accordingly  landed  hi  that  ifland,  Syraeafe. 

they  reduced  feveral  places ;  but  Alcibiades  in  the  mean  — - 

time  being  recalled,  Nicias  and  Lamachus  were  left  to  C0n*^ecj*^.  ^ 
dud  the  war  as  they  belt  could.  At  full  they  were  fuccefs-  verahpiaces. 
ful,  pofftfling  themfelves  of  a  ftrong  pod,  and  put  the  Sy-  *0 
raculians  to  flight  ;  loori  after  which  they  received  confider- 9e^eat  fle 
able  fnpplits  both  of  men,  money,  and  provifions,  from^3™^™* 
Athens,  as  well  as  from  their  Sicilian  allies,  i’he  Syracufians  tXirdllve! 
alfo  received  affiftance  from  the  Lacedemonians  under  the ‘f  a  ilrong 
command  of  an  experienced  officer  named  Gyhppvs.  Be.  Pod. 
fore  thefe  arrived,  the  Athenians  had  pofieffid  themfelves 
of  an  important  poft  named  Epipoia ',  which  being  a  very 
lleep  hill,  ftood  without  the  city  and  commanded  it.  Im¬ 
mediately  after  this  the  city  was  invefted  in  form.  The 
inhabitants  made  frequent  and  vigorous  [allies;  but  wereSyracufe  in- 
always  repulfed  with  lufs.  In  one  of  thefe  {'allies  Lamachus  veftc<h 
was  {Iain  ;  and  thus  Nicias  became  iole  commander.  He 
then  caufed  the  canals  to  be  cut  by  which  water  was  con¬ 
veyed  into  the  city;  upon  which  the  Syracufans  began  to 
think  of  capitulating.  From  this,  however,  they  were  foon 
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became  obftirmlely  bent  on  the  war.  Nicias,  a  man  of  great  after  prevented  by  the  arrival  of  Gylippus  with  the  Spartan  ^yhppus 
influence  at  Athens,  attempted  to  fhow,  that  as  Athens  was  auxiliaries.  On  this  thev  nrenar**H  fnr  mnlmfr  arrives  witfc 
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influence  at  Athens,  attempted  to  fhow,  that  as  Athens  was 
then  engaged  in  a  dangerous  war  with  Sparta,  it  was  im- 
pofTible  to  fpare  a  force  fufneient  to  reduce  the  ifland  ;  but 
the  contrary  opinion  being  efpoufed  by  Alcibiades,  at  that 
time  the  mofl  eloquent  fpeaker  in  Athens,  Ntcia3  wap  over¬ 
ruled,  and  obliged  to  engage  in  the  expedition.  The  force 
he  required  was  only  5000  land  forces  and  too  galleys, 
with  which,  however  inadequate  to  the  purpofe  it  may  fee  111, 
the  Athenians  were  fo  hire  of  fuccefs,  that  the  officers,  he- 
fore  they  let  fail,  had  a  conference  with  the  fenate  concern¬ 
ing  the  dtlpofal  of  the  Sicilians.  In  this  conference  it  was 
agreed,  that  the  Selinuntines  and  Syracufians  their  fuppo- 
fed  allies  ftioulcl  be  carried  off  and  fold  for  Haves,  and  the 
refl  obliged  to  pay  an  annual  tribute  and  live  according  to 
the  Athenian  laws. 

With  thefe  fanguine  expectations  the  Athenian  forces 
erftbarked  to  the  number  of  7000  ;  for  iuch  was  their  eayer- 
nefs  for  the  expedition,  that  2000  more  enitfted  themfelves 
than  Nicias  had  required.  'They  firft  failed  to  the  ifland  of 
Egina,  and  from  thence  to  Corcyra,  where  they  had  appoint¬ 
ed  the  place  of  rendezvous  for  their  allies  and  the  tranfports. 
On  their  arrival  they  let  fail  again,  and  landed  on  the  coaft 
a  view  to  engage  fome  of  the  Italian  cities  in 
their  quarrel  ;  but  finding  this  impoffible,  they  fent  lome 
fhips  to  cruiie  off  the  coali  of  Sicily,  in  order  to  find  out  a 
proper  place  for  landing,  an  a  at  tiic  lame  time  to  know  what 
treafure  tne  Egeftines  could  contribute  towards  carrying  on 
the  war,  which  had  been  undertaken  for  their  take.  Thefe, 
on  their  return,  acquainted  the  generals,  that  the  Egeftines 
,  impeded  011  them,  and  were  a  poor  indigent  people,  who 
had  only1  go  talents  in  the  treafury.  On  this  information 
a  council  of  war  was  called,  in  which  Nicias  gave  it  as  his 
opinion  that  they  fhould  fail  to  Selinus,  which  had  been  the 
£rft  occalion  of  this  expedition  ;  and  then,  if  the  Egeftines 
performed  their  promife,  and  fupplied  the  army  with  a 
month's  pay,  to  oblige  the  Selinuntines  and  Egeftines  to 
curne  to  an  agreement,  and  then  return  to  Athens  without 
engaging  in  iuch  an  expenfive  war.  Alcibiades,  however, 
again  Oppofed  Nicias  ;  thinking  it  highly  diftiono arable  to 
return  home  without  doing  any  thing,  after  having  been  at 
the  expence  of  fitting  out  an  armament.  He  therefore 
tAged,  that  they  fhould  iolicit  the  cities  of  Sicily  to  enter 
into  a  confederacy  againft  the  Syracufians  and  Selinuutirjes  ; 
and,  in  cafe  tliey  found  them  difpofed  to  come  into  their 
meafures,  to  attack  either  Syracufe  or  Selimis.  Another 
of  tlie  Athenian  generals  was  for  laying  fiege  immediately  to 
‘-yiaeuie ;  but  the  opinion  of  Alcibiades  prevailing,  they 


auxiliaries.  On  this  they  prepared  lor  making  vigorous  3r  s 
i allies,  in  order  to  facilitate  the  entrance  of  Gylippus.  While  anTto1  the 
they,  were  making  thefe  preparations,  Gylippus  himfelr  ap- relief  of  Sy, 
peared  at  the  head  of  3000  foot  and  200  liorfe.  Making racufe. 
diredtly  for  Epipelae,  where  Nicias  had  fortified  himfelr  in 
a  callle  named  Labdalon ,  he  drew  up  his  fmall  army  under 
the  walls  ;  and  fent  an  herald  to  Nicias,  letting  him  know 
that  he  would  allow  him  only  five  days  to  leave  Sicily.  To 
this  meffage  Nicias  returned  no  aniwer ;  but  Gylippus  foon  7*ake*V 
after  attacked  the  fort,  carrftd  it  by  ftorm,  and  put  to  the  fort»  ar*d' 
fword  all  the  Athenians  that  were  in  it.  This  opened  fortmers 
him  a  way  into  the  city,  where  he  was  received  with  loudat*‘ 
acclamations^ 

The  fortune  of  the  war  was  again  changed.  The  Athe¬ 
nians  gained  an  advantage  by  land,  but  were  next  day 
defeated  with  confiderable  lots.  The  Syracufians  received 
frtfn  ltipplies  from  Corinth,  and  the  Athenian^  from  their 
o.wq  country.  Many  engagements  both  by  fea  and  land 
took  place,  in  which  the  fuccefs  was  ultimately  in  favour  of  24 
the  Syracufians  At  lafl  the  Athenian  affairs  were  totally  Athenian* 
ruined  by  the  lofs  of  a  lea-fight*  in  which  (  q  of  their  fhipsfot':I,y  Ge~ 
were  taken  ordeflroved,  and  tiie  refl  left  quite  unferviceable.  at 
In  this  defperate  (ituation  it  was  determined  to  abandon 
their  fhips,  and  retire  that  very  night  to  the  city  of  their 
confederates.  The  Syracufian  commander,  fufpedting  that 
this  would  be  the  cafe* ..ordered  all  his  forces  to  be  in  readi¬ 
ness  to  prevent  them  from  effecting  their  purpofe.  But  as 
the  people  were  then  in  the  height  of  their  rejoicing  for  the 
late  vidtorv,  they  refuted  to  take  up  arms  again  until  they  1$ 
had  relied  for  fome  days.  On  this  Herraocrates  the  general  Outwitted 
lent  to  the  Athenian  carnp  fome  hoiieinen,  who  were  to  pafcby  t.he  Sy~ 
for  friends,  and  to  advife  Nicias  not  to  quit  his  camp,  which^rall^  S&* 
was  well  fortified,  fince  the  Syracufians  lay  in  ambufh  for 
him,  and  had  feized  on  all  the  paffes  leading  to  the  cities  of 
their  allies.  To  this  falfe  advice  Nicias  gave  too  eafy  credit, 
and  did  not  march  out  till  the  third  day,  wffieu  his  antaxro- 
nift  Herraocrates  had  prevailed  upon  his  forces  to  march 
out.  The  Athenians  and  their  allies  alfo  marched  out  to  Haraffid  ia 
the  number  of  no  lefs  than  40,000  ;  but  finding  themfelves theh  re- 
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mut  up  on  all  fides,  and  being  obliged  to  fight  their  way 


treat. 


through  every  outlet,  they  loon  funk  into  the  deepeft  de* 
fpair.  Nicias  did  his  ut mofl  to  encourage  them;  and  at. 
lafl  lucceeded  fo  far  that  they  marched  out  in  two  bodies, 
both  drawn  up  in  proper  order.  The  vanguard  led  by  Ni’pm  of  thn 
cias  continued  to  keep  together,  and  advanced  in  good  or-amjyfUJ> 
der  ;  but  half  the  rear,  commanded  by  Demofthenes,  loftreRder^ 
that  way  in  the  night,  and  were  obliged  to  iuirtnder.  Ni¬ 
cias 
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cm*  bem?  informed  of  this  misfortune,  offered  to  pay  the 
whole  expence  of  the  war,  provided  he  was  allowed  to  march 
off  with  his  men.  But  this  being  reje&ed.  he  fet  out,  tho’ 
galled  all  the  way  by  (bowers  of  darts  from  his  enemies. 
Arriving  at  a  rivet  called  Afmarus ,  they  ruffed  into  it  with¬ 
out  any  order;  in  which  confufion  the  Syracufian  caval¬ 
ry  attacked  them  fo  defperatelv,  that  iS,ooo  periflied, 
and  the  river  for  many  miles  was  dyed  with  their  blood. 

On  this  occafion  the  Athenians  were  fo  prefled  with  thirft, 
that,  unmindful  of  their  danger,  they  drank  the  waters  o\ 
the  river  all  bloody  as  they  were,  which  gave  their  enemies 
the  better  opportunity  of  flaughtering  them  without  vclift- 
ance.  The  remainder  furrendered,  on  the  (ingle  condition 
of  having  their  lives  faved  ;  but  the  terms  were  fhamefully 
broke  by  the  Syracufians.  The  generals  were  firft  ignomi- 
nioufly  wliipt,  and  then  put  to  death :  the  common  foldiers 
were  thruft  down  into  quarries,  where  they  were  all  wed 
only  two  (mall  meafnres  of  flour  and  one  o^  water  a- day  ; 
and  where,  being  crowded  upon  one  another,  they  fuffered 
inexpreffible  miseries  for  many  months.  Moffo:  them  periih¬ 
ed  by  this  cruel  treatment,  and  the  few  who  furvived  were 
fold  for  (laves. 

The  war  was  fcarce  ended,  when  a  new  and  formidable 
invalion  by  the  Carthaginians  took  place  *,  but  the  event  of 
that  expedition  was  as  unfortunate  to  the  Carthaginians  as 
the  former  had  been,  of  which  a  particular  account  is  given 
under  the  article  Carthage,  n°  12.  et  feq. 

In  the  mean  time,  however,  a  confiderable  revolution  had 
happened  in  Syracufe.  The  city  of  Agrigentum  had  been 
taken  by  the  Carthaginians,  and  of  the  few  inhabitants  who 
efcaped,  fome  fled  to  Syracufe,  where  they  accufed  the  Sy- 
raculian  commanders  of  having  betrayed  the  city  into  the 
hands  of  the  enemy.  Dionyfius,  a  man  of  great  valour  and 
addrefs,  but  who  had  become  very  obnoxious  to  the  popu¬ 
lace,  took  this  opportunity  of  attempting  to  retrieve  his 
credit.  He  therefore  fupported  the  accufations  brought 
againil  his  countrymen  by  the  Agrigentines,  and  even  im¬ 
peached  the  magift rates  as  bavin  r  a  iecret  intelligence  with 
the  enemy,  and  attempting  to  introduce  an  oligarchy.  As 
his  fpeech  was  entirely  levelled  againil  the  more  wealthy 
citizens,  it  was  very  agreeable  to  the  lower  clafs  :  the  com¬ 
manders  were  inffantly  degraded  ;  and  others,  among  whom 
was  Dionyfius,  were  appointed.  Having  once  gained  this 
point,  he  began  to  confider  how  he  might  get  ali  bis  col¬ 
leagues  turned  out.  For  this  purpofe  lie  never  joined  m 
any  council  of  war  with  the  other  commanders,  nor  im¬ 
parted  to  them  his  refolutions,  givin  g  out  that  he  could  not 
trufl  them,  and  that  they  had  more  regard  for  their  own 
intereft  than  the  welfare  ot  their  country.  But  while  he 
was  proceeding  in  this  manner,  the  more  prudent  part  of 
the  citizens,  perceiving  what  lie  aimed  at,  complained  of  him 
to  the  fenate  and  magiilrates,  and  lined  him  as  a  diffurber 
of  the  public  peace.  According  to  tne  laws,  the  line  was 
to  be  paid  before  he  could  ipeak  in  public,  and  the  circuin- 
llances  ol  Dionyfius  did  not  allow  him  to  difchaige  it.  In 
this  dilemma  he  was  affiled  by  PhiUftus  the  hiftorian,  a 
man  of  great  wealth,  who  not  only  paid  this  fine  for  him, 
but  encouraged  him  to  Ipeak  his  mi  no  freely,  as  it  became 
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oppofite  party.  Having  gained  this  point  au<i,  he  next  ^yrac.g* 
found  means  to  ingratiate  liimtelf  with  the  loldiery  to  inch  "  v 
a  degree,  that,  under  pretence  of  taking  proper  meafuies  for 
refilling  the  Carthaginians,  he  was  chofen  commander  in  ^  3^ 
chief,  with  abfolute  and  unlimited  power.  This  was  110  ^eneraul. 
fooner  done,  than,  pretending  that  liis  hie  was  in  dan  ei,Q^0. 
he  chofe  out  1000  men  'or  his  guard,  whom  he  attached 
to  his  intereft  by  great  promiles.  As  no  perfon  durlt  now 


opDofe  him.  he  pofTeffed  himfdf  of  the  citadel,  where  all  3, 
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zealous  citizen  to  do,  promifmg  to  pay  all  the  fines  that 


(hould  be  laid  upon  him. 

Being  extricated  out  of  this  difficulty,  Dionyfius  next 
proceeded  to  inveigh,  with  all  the  eloquence  he  was  mailer 
of,  againil  thofe  who  by  means  of  their  power  or  mterell 
were  able  to  oppofe  his  defigns,  and  by  degrees  brought 
them  into  diferedit.  His  next  fcheme  was  to  get  thofe 
exiles  recalled  whom  the  nobility  had  ban  idled  at  different 
times  ;  as  thinking  that  they  would  fupport  him  with  all 
their  power,  as  well  out  of  gratitude  as  out  of  hatted  to  the 


blicly  took 
404  B.  C. 

The  Syracufians  did  not  tamely  fubmit  to  their  new  ma¬ 
iler  :  but  Dionyfius  managed  matters  io  well,  that  their 
frequent  revolts  anfwered  no  other  purpofe  than  more  cer¬ 
tainly  to  entail  flavery  on  themfelves  ;  and  he  was  allowed 
to  noffefs  the  throne  without  much  opposition  till  his  death, 
which  happened  in  the  year  366  B.  C.  .  ^ 

On  the  death  of  Dionyfius,  he  was  fuccceded  by  his  fon,Dionju 
called  alio  JDwtiv/tus.  He  was  naturally  of  a  mild  and  peace¬ 
able  temper,  averfe  from  cruelty,  and  inclined  to  learning  ; 
but  his  father,  to  whom  all  merit,  even  in  his  own  children, 
gave  umbrage,  (lifted  as  far  as  poffible  his  good  qualities  by 
a  mean  and  obfoure  education,*  He  no  fooner  aicended  the 
throne,  'than  Dion,  brother  to  Ariftomache  the  other  wife 
of  Dionyfius  the  Elder,  undertook  to  cm  red  the  faults  of 
his  education,  and  to  infpire  him  with  thoughts  fmtable  to  3? 
the  high  ftation  in  which  he  was  placed.  For  this  purpofe  Put  in: 
he  fent  fur  the  philof  >pher  Plato,  under  whole  care  he 
mediately  put  the  young  king.  Ihis  inffantly  produced  —  a,  c 
a  reformation  on  Dionylms  ;  but  the  courtierc,  di  eadmg  the  Dion, 
effefts  of  the  philofopber’s  inftrtiaions,  prevailed  on  him  to  who™ 
bailiff  Dion,  and  to  fteep  Plato  himfelf  in  a  kind  of  impri-bani  1 
fonment  in  the  citadel.  At  la.il,  however,  he  fet  him  at  li¬ 
berty  ;  upon  which  Plato  returned  to  his  own  country. 

Dion,  in  the  mean  time,  vifited  teveial  of  the  Grecian  ci¬ 
ties,  and  at  laft  took  up  his  refidence  in  Athens  ;  but  the 
honours  which  were  everywhere  paid  him,  railed  fuchjea- 
loufies  in  the  bread  of  the  tyrant,  that  he  Hopped  his  reve¬ 
nue,  and  caufed  it  to  be  paid  into  his  own  treaiury.  In  a 
fl.ort  time  Dionyfius  again  lent  for  Plato  ;  but  finding  it 
im poffible  to  diffolve  the  friendffip  between  him  and  Dion, 
difg  raced,  and  placed  him  in  a  very  dangerous  lit  nation,  di  3 
the  midft  of  affaffins  who  hated  him.  Not  daring,  however,  Ufa  1 
to  offer  him  any  violence,  he  allowed  him  foon  after  to  de^fa*11 
part  ;  revenging  himfelf  on  Dion,  whofe  eltate  he  fold,  and  ’^  ^ 
gave  his  wife  .Arete  in  marriage  to  Timocrates  one  of  hisvenge 
own  flatterers. 

Dion  now  refolved  to  revenge  himfelf  on  the  tyrant  lor 
the  many  injuries  he  had  fuftained,  and  at  once*  to  delivet 
his  country  -from  the  opprdlion  under  which  it  groaned.  , 

He  besran  with  railing  foreign  troops  privately,  by  pi  ope  rDi<  n 
agents,  tor  the  better  execution  of  his  defign.  Many  Sy- 
raculians  of  diftindioi)  entered  into  his  fcheme,  and  gave  hmA  e  t) 
intelligence  of  what  palled  in  the  city  ;  but  of  the  exiles,  of 
whom  there  were  upwards  of  1000  difperied  up  and  down 
Greece,  only  25  joined  him  ;  fo  much  were  they  awe l  by 
the  dread  or  the  tyrant.  The  troops  were  affembled  at  4  f| 
the  ifland  of  Zacynthus,  in  number  only  about  boo;  bntwry 
who  had  all  been  tried  on  many  occafians,  were  well  diici-at 
plined,  and  capable  of  animating  by  their  example  the  forces 
which  Dion  hoped  to  find  in  Sicily.  ;When  they  were 
about  to  fail,  Dion  acquainted  them  with  his  defign,  the 
boldncis  of  which  at  flril  occaiioned  no  fmall  confternation 
among  them  ;  but  Dion  foon  removed  their  fears,  by  telling 
them  that  he  did  not  lead  them  as  foldiers,  but  as  officer’s, 
to  put  them  at  the  head  of  the  Syracufians  and  all  the  peo¬ 
ple  of  Sicily,  who  were  ready  to  receive  them  with  open 
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.fTievfo,  arms*  Haring  then  embarked  in  tro  fmrJJ  trading  veffels,  tranfports  laden  with  provifions. 
they  arrived  in  X2  days  at  Cape  Pack ynirm  near  Syracufe, 

Their  pilot  advifed  them  to  land  immediately,  left  they 
fhould  be  overtaken  by  a  violent  ftorm,  which  he  perceived 
was  approaching  ;  but  Thon ,  judging’  it  improper  to  land 
fo  near  the  enemy,  commanded  him  to  put  to  lea  again,  and 
double  the  Cape.  — This  was  no  kroner  done  than  the  ftorm 
came  on  ;  and  the  two  vdFeta  were  driven  on  the  coafl  of 
Africa,  where  they  were  in  great  danger  of  being  loft,.  At 
laft  they  arrived  at  the  port  of  Minoa,  not  far  irom  Agri- 
gen  turn.  Here  they  received  intelligence  that  Dionyfius 
had  fet  fail  h>r  Itfa!y,  attended  by  a  fleet  of  8o  galleys.  On 
this  Dion  refolved  to  take  advantage  of  the  tyrant’s  ,.ab- 
fence  ;  and  immediately  let  fail  for  Syracufe.  On  his  march 
he  prevailed  upon  the  inhabitants  of  Agrigrot um,  Oela, 

Camarirta,  and  other  cities,  to  join  him.  As  foon  as  he 
entered  the  territories  of  Syracnfe,  multitudes  flocked  to 
him  ;  and  as  nobody  appeared  to  crppofe  him,  he  boldly  en¬ 
tered  the  city,  where  he  quickly  found  himfelf  at  the  head 
of  50,000  men.  As  foon  as  he  had  landed  in  Sicily,  Ti- 
fe  with-mocrates,  to  whom  his  wife  Arete  had  been  given  by  Dio- 
£opp°fi-  nyfni6)  and  to  whom  the  care  of  the  city  had  been  left,  dif- 
patched  a  courier  to  let  the  tyrant  know  the  danger  in 
which  he  was.  The  meflenger,  when  almoft  at  his  journey’s 
end,  found  himfelf  fo  much  oppreffed  by  fatigue,  that  he 
could  not  help  lying  down  on  the  ground  to  take  fome  reft. 

In  the  mean  time,  a  wolf,  Duelling  fome  meat  which  he  had 
in  his  wallet,  came  to  the  place,  and  carried  off  the  bag  in 
which  was  the  meat,  together  with  the  difpatches.  By  this 
means  Dionyfius  was  prevented  from  receiving  a  timely  ac¬ 
count  of  Dion’s  arrival;  fo  that  when  he  entered  the  citadel 
by  fea,  feven  day3  after  Dion’s  arrival,  he  found  his  affairs 
in  a  defperate  fituation.  Upon  this  he  had  recourfe  to  ar¬ 
tifice  ;  and  having  amufed  the  Syracufians  by  a  feigned  ne¬ 
gotiation,  until  he  obferved  that  they  kept  a  negligent 
guard,  he  attacked  them  all  at  onee  with  fuch  fury,  that  he 
had  almoft  taken  the  city.  But  Dion  encouraged  the  fol- 
diers  by  hrs  example  fo  much,  that  he  at  laft  obtained  a 
complete  vi&ory ;  for  which  they  prefented  him  with  a 
crown  of  gold. 

It  was  not  long,  however,  before  the  ungrateful  Syracu¬ 
fians  began  to  think  of  conferring  quite  different  rewards 
on  their  benefactor.  Dionyfius  had  the  addrefs  to  render 
him  fufpeCted  by  the  multitude  ;  at  the  fame  time  that  He- 
raclidei,  an  excellent  officer,  but  a  fecret  enemy  to  Dion, 
did  all  that  lay  in  his  power  to  fink  his  credit.  In  a  (hurt 
v  time  Dionyfius  was  obliged  to  fly  into  Italy':  after  which 
Heraclides,  in  order  to  ingratiate  himfelf  with  the  popu¬ 
lace,  propofed  a  new  divilion  of  lands  ;  infinuating,  that 
they  could  never  enjoy  per  fed  liberty  as  long  as  there  was 
fo  much  inequality  in  wealth  and  power  among  the  citizens. 

This  fcheme  was  oppofed  by  Dion,  in  confequence  of  which 
a  general  combination  was  formed  again  ft  him  ;  and  he  was 
deferted  by  all  excepting  the  foreign  troops  whom  he  had 
43  brought  with  him  into  the  ifland.  The  Syracufians  folicit- 
isobli-  ed  even  thefe  to  abandon  the  caufc  of  their  general:  but 
j  1  to  leave  their  offers  were  rcje&ed  with  difdain  ;  and  Dion,  with  his 
Clty*  faithful  adherents,  getting  clear  of  the  tumultuous  and  riot¬ 
ous  populace,  took  the  road  to  Leontini.  The  rabble  pur- 
fued  him,  but  were  foon  driven  back  :  and  Dion  refided  for 
fome  time  at  Leontini,  where  he  was  received  with  all  the 
refpecl  due  to  his  chaia&er. 

In  the  mean  time,  the  citadel  ftill  continued  in  the  hands 
of  the  adherents  of  Dionyfius.  Being  blocked  up  on  all 
lldes,  they  were  reduced  to  great  ttraits,  and  were  a&ually 
making  proposals  of  capitulation,  when  Nypfuis,  an  experi¬ 
enced  general,  and  greatly  attached  to  Dionyfius,  appeared 
Diony*  with  *a  numerous  fqnadron  of  galleys,  and  a  large  fleet  of 
ins.  Vo u  XVIII.  Part  I. 
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The  general  landed  bis  Syrcttfe. ^ 
men,  and  got  them  into  the  citadel  ;  but  almoft  all  his  gal-  v~~ 
leys  and  fnips  laden  with  corn  were  funk  or  taken.  This 
viClory  proved  the  ruin  of  the  Syracufians;  for,  giving 
themfelves  up  to  feafti'ng  and  debauchery,  the  enemy  lallied  ^ 
out  in  the  night  time  from  the  citadel,  and  maffacred  the  ^he  inha- 
citizens  without  mercy.  Being  thus  made  fenfibie  of  thebitant-  maf- 
error  they  had  committed,  an  embaffy  was  fent  to  Dion,  facred  by^ 
intreating  him  to  return  and  lave  the  city  a  fecond  time. 

To  this  he  agreed  without  hefitation,  and  irrftantly  fet  outaej. 
on  his  march  ;  but  in  the  mean  time,  as  the  foldiers  of  Dio- 
nyfius,  fatiated  with  daughter,  bad  retired  into  their  fortrefs, 
the  ungrateful  Syracufians  began  to  repent  of  their  having 
fent  an  embaffy  to  Dion.  'The  chief  commanders,  there¬ 
fore,  fent  meffengers  to  ftop  his  march  ;  but  as  fome  of  his 
friends  fent  deputies  to  him  at  the  fame  time,  defiring  him 
to  pay  110  r  egard  to  the  former  meffage,  he  proceeded  011  his 
journey.  T  he  infatuated  multitude  Teized  the  gates  in  or¬ 
der  to  difpute  his  entrance  ;  blit  they  paid  dear  for  their  46 
frenzy.  The  Dionyfrans  again  Tallied  out  upon  them,  and  A  fecond 
made  fuch  Daughter,  that  one  would  have  thought  they  had™^j^e». 
left  none  alive  in  the  city.  As  the  troops  of  the  tyrant  well  fet 
„knew  that  Dion  was  haftening  to  the  relief  of  the  city,  they  fire, 
ufed  their  utmoft  endeavours  to  deftroy  it  entirely  before 
his  arrival  ;  for,  after  they  had  murdered  all  the  inhabitants 
they  could  find,  they  fet  fire  to  the  houfes,  by  which  great 
numbers  perilhed.  During  this  confufion  Dion  unexpected¬ 
ly  arrived  ;  and  having  brilkly  attacked  the  enemy,  at  laft 
defeated  them  with  great  Daughter,  driving  the  remainder  47 
into  the  citadel.  During  the  reft  of  the  night,  inftcad  ofTheDiony* 
re  Defilin  g  themfelves  after  their  fatigues,  they  affifted  in  ex- etTwith^3*** 
tinguifhing  the  fire  ;  which  was  not  done  without  great  dan-^reat 
ger  and  difficulty.  The  citadel  foon  after  iurrendered  ;  and  (laughter 
Dion  allowed  Apollocrates  the  tyrant’s  Ton,  who  command-  by  Turn, 
ed  there,  to  retire  with  five  galleys  to  his  father.  As  loon 
as  Dion  entered  the  citadel,  he  was  met  by  his  filter  and 
wife  Arete,  whom  he  received  with  affection,  notwithftand- 
ing  her  having  lived  fo  long  with  Timocrates.  He  then 
left  the  Syracufians  in  poffeffion  of  the  citadel,  rewarded  his 
followers,  difmilfed  his  guards,  and  continued  to  live  like  a 
private  citizen. 

As  foon  as  Dion  had  got  poffeffion  of  the  city,  Hera- 
elides  had  fnbmitted  to  him,  and  been  received  into  favour ; 
but  as  his  leditious  and  turbulent  behaviour  ftill  continued,  4g 
Dion  at  laft  gave  orders  to  put  him  to  death.  This  a6lion,Dion  be- 
however  neceffary,  fo  affe&ed  the  mind  of  Dion,  that  he  bc-^orn^s  me" 
came  melancholy  ;  and  ever  after  imagined  himfelf  haunted aa^ 
by  a  frightful  fpe&re,  refembling  a  woman  of  gigantic  fta-derecj. 
ture,  with  the  haggard  looks  and  air  of  a  fury.  In  a  fhort 
time  after  he  loft  his  life,  through  the  bale  treachery  of  Ca- 
lippus,  or  Gylippus,  who  pretended  to  be  his  intimate  friend, 
and  who  immediately  after  caufed  his  wife  and  filter  to  be 
carried  to  prifon. 

Calippus  having  thus  removed  Dion,  foon  made  himfelf 
maltcr  of  Syracufe,  where  he  committed  all  manner  of 
cruelties  ;  but  was  driven  out,  and  forced  to  fly  to  Rhegi- 
um,  where  he  was  murdered  with  the  fame  dagger  which  49 
had  killed  Dion.  In  350  B.C.  Dionyfius  again  made  him- Dionyfius 
fell  mailer  of  Syracufe  ;  and  being  exafperated  by  his  paftrc^orcc*# 
misfortunes,  tyrannized  worfe  than  ever.  The  Syracufians 
fiift  had  recourfe  to  Icetas  tyrant  of  Leontini ;  but  as  the 
Carthaginians  took  this  opportunity  to  invade  them  with  a 
powerful  fleet  and  army,  they  were  obliged  to  apply  to  the 
Corinthians.  By  them  Timoleon,  a  celebrated  commander, 
was  fent  to  the  affiftance  of  the  Syracufians,  whom  he  found 
in  a  very  diftreffed  fituation  ;  Icetas  being  mailer  of  the  ci¬ 
ty,  the  Carthaginians  of  the  harbour,  and  Dionyfius  of  the 
citadel.  As  all  parties  were  equally  the  enemies  of  Diony- 
K  k  fius, 
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Syracufe.  Hus,  he  Found  It  fmpoffible  to  hold  out,  and  therefore  furren- 
dered  himfelf  to  Timoleon,  by  whom  he  was  fent  to  Co¬ 
rinth  ;  where  at  lad  he  was  reduced  to  the  necefiky  of  teach¬ 
ing  a  fchool  for  his  fupport. 

After  the  expulfion  or  the  tyrant,  Timoleon  withdrew  to 
Catana,  leaving  only  400  Corinthians,  under  the  command 
of  an  experienced  officer  named  Leon ,  to  guard  the  citadel. 
Thefe  were  immediately  befieged  by  Icetas  and  the  Cartha¬ 
ginians,  but  Timoleon  found  means  to  relieve  them  in  fpite 
ot  all  oppofition  ;  and  having  difperfed  emiflaries  through 
the  army  of  Mago  the  Carthaginian  general,  exhorting  the 
mercenary  Greeks  to  forfake  him,  he  was  fo  much  intimi¬ 
dated,  that  in  fpite  of  all  the  remonflrances  Icetas  could 
make,  he  fet  fail  for  Africa,  leaving  his  colleague  to  carry 
on  the  war  in  the  bed  manner  he  could. 

The  day  aft<?r  the  departure  of  Mago,  Timoleon  affault- 
ed  the  city  fo  brifkly,  that  the  troops  of  Icetas  were  driven 
from  the  walls,  and  the  Corinthians  became  maders  of  the 
place.  Timoleon,  by  found  of  trumpet,  invited  the  inha¬ 
bitants  to  come  and  affid  in  demolifhing  the  citadel  and 
other  cadles,  which  lie  called  the  nejls  of  tyrants  ;  after  which 
he  caufed  edifices  to  be  e re&ed  in  the  place  where  the  cita¬ 
del  had  dood,  for  the  adminidration  of  juftice.  He  found 
the  city  in  a  mod  miferable  fituation  :  lor  many  bavin  r  pe¬ 
rilled  in  the  wars  and  feditions,  and  others  having  fled  to 
avoid  the  oppreffion  of  tyrants,  Syracufe,  once  fo  wealthy 
and  populous,  was  now  become  almod  a  defert  ;  infomuch 
that  the  horfes  were  fed  on  the  grafs  which  grew  on  the 
market-place.  Timoleon  fupplied  the  city  with  inhabitants 
from  Corinth  and  other  cities  of  Greece,  at  the  fame  time 
that  great  multitudes  from  Italy  and  the  other  paits  of  Si¬ 
cily  reforted  thither.  Timoleon  didributed  the  lands  among 
them  gratis  ;  but  fold  the  houfes,  and  with  the  money  ari- 
ling  from  the  fale  eftablifhed  a  fund  for  the  fupport  of  the 
poor.  Having  thus  reftored  Syracufe,  he  in  like  manner 
delivered  all  the  Greek  cities  of  Sicily  from  the  tyrants  who 
had  taken  pofieffion  of  them,  all  of  whom  he  put  to  death. 
After  this  he  refigned  his  authority,  and  led  a  retired  life, 
honoured  in  the  higheft  degree  by  the  Syracufians,  and  by 
all  the  cities  in  Sicily.  After  his  death  he  was  honoured 
as  a  god  ;  the  expence  of  his  funeral  was  defrayed  by  the 
public ;  fports,  with  horfc-races  and  gymnadic  exerciies, 
were  held  annually  on  the  day  of  his  death  ;  and  it  was 
decreed,  that  whenever  the  Syracufians  were  at  war  with 
the  barbarians,  they  fhould  fend  to  Corinth  for  a  general. 

For  20  years  the  Syracufians  enjoyed  the  fruits  of  Timo- 
leon’s  vi&ories  :  but  new  difturbances  arifing,  in  a  fhort  time 
another  tyrant  darted  up,  who  exceeded  all  that  had  gone 
before  him  in  cruelty  and  other  vices.  This  was  the  cele¬ 
brated  Agathocles,  of  whofe  exploits  againft  the  Carthagi¬ 
nians  a  full  account  is  given  under  the  article  Carthage, 
n°  33 — 53.  He  was  poifoned  by  one  Mcenon  in  the  year 
289  15.  C.  after  having  reigned  28  years,  and  lived  95. — 
A  fucceffion  of  tyrants  followed,  till  at  lad  the  city,  being 
held  by  two  rivals,  Teenion  and  Soiiftratus,  who  made  war 
within  the  very  walls,  Pyrrhus  king  of  Epirus  was  invited 
into  Sicily,  in  order  to  put  an  end  to  thefe  diftradlions.  He 
willingly  complied  with  the  invitation ;  and  was  everywhere 
received  with  loud  acclamations,  as  the  deliverer  not  only  of 
Syracufe,  but  of  all  Sicily.  As  he  had  a  fine  army  of  30,000 
foot  and  5000  horle,  with  a  fleet  of  2  00  fail,  he  drove  the 
Carthaginians  from  p!ace  to  place,  till  he  left  them  only  the 
two  ftrotig  polls  of  Eryx  and  Lilybaeum.  The  former  of 
thefe  he  took  by  afiault,  and  was  himfelf  the  fird  man  who 
mounted  the  walls,  after  having  killed  a  great  number  of 
Africans  with  his  own  hand.  The  Mamertines  likewife, 
who  had  conquered  a  confiderable  part  of  the  lfland,  were 
everywhere  defeated  and  driven  out,  till  at  lait  they  were 
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ffiut  up  in  the  city  ofMeffana.  The  Carthaginians,  alarmed  Syracufe. 
at  the  rapidity  of  his  conquers,  fent  ambaffadors  with  pro- 
pofals  of  peace  upon  very  advantageous  terms  ;  but  Pyrrhus, 
puffed  up  with  the  expe&ation  of  reducing  the  whole  tfiand, 
refufed  to  hearken  to  any  terms  unlefs  they  would  indantly 
abandon  it.  So  firm  was  he  in  the  belief  of  this,  that  he 
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caufed  his  fon  take  upon  him  the  tide  of  king  of  Sicily  ;  but a  hVuIhrt1 
in  the  mean  time,  having  difpleafcd  the  Sicilians  by  his  arbi-  manner,  j  K 
trary  behaviour,  they  deferted  from  him  in  fuch  numbers  nid  is obli] I 
that  he  was  glad  to  fet  out  for  Italy,  for  which  retreat  the^t.0re*| 
embafiies  he  received  from  the  Samnites,  Tarentines,  andjuj  *nt0 
other  Italians,  furniihed  him  with  an  honourable  pretext. 

He  embarked  in  the  fhips  which  he  had  brought  with  him 
from  Italy  ;  but  was  met  at  fea  by  the  Carthagin’ans,  who 
funk  70  of  his  veffels,  and  difperfed  or  took  the  reft  ;  fo  that 
he  faved  himfelf  in  Italy  only  with  12  veffels,  the  poor  re- 
mains  of  a  fleet  of  200  fail.  No  fooner  were  the  Mamer-  Harailed  f] 
tines  apprifed  of  his  departure,  than  they  difpatched  a  body  the  Maine™ 
of  18,000  men  to  harals  him  after  his  landing.  Thefe,  ha-tints< 
ving  paffed  the  ftraits  before  him,  polled  themfelves  in 
the  road  which  Pyrrhus  mu  ft  take  in  marching  by  land  to 
Tarentum ;  ,  and  concealing  themfelves  among  woods  and 
rocks,  attacked  him  unexpectedly,  and  with  great  refolution. 

But  Pyrrhus  behaved  on  this  occalion  with  his  ufual  brave¬ 
ry.  The  attack  being  made  on  his  rear,  he  haftened  thi¬ 
ther,  and  made  a  dreadful  (laughter  of  the  enemy,  till  a 
wound  on  his  head  obliged  him  to  retire.  As  he  was  fup- 
pofed  to  be  difabled  by  this  wound,  a  proud  Mamertine,  ot 
an  extraordinary  fize,  and  fhiniug  in  bright  armour,  advan¬ 
ced,  and  with  a  loud  voice  challenged  the  king  of  Epirus, 
if  he  was  yet  alive,  to  a  fingle  combat.  Pyrrhus  imme-Adomfh 
diately  turned  about,  and  making  a  dreadful  appearance  by  1  ' 

realon  of  the  blood  which  ran  down  his  face,  flew  at  this°  ^rr  u 
new  champion,  on  whofe  head  he  difeharged  fnch  a  furious 
blow,  that  he  cleft  his  body  afunder ;  one  haF  falling  to  the 
right,  and  the  other  to  the  left.  This  incredible  feat,  which 
has  lince  been  aferibed  to  other  warriors,  perhaps  with  as 
much  truth  as  to  Pyrrhus,  fo  much  intimidated  the  Mamer¬ 
tines,  that  they  allowed  his  troops  to  continue  their  march 
unmolefted. 

After  the  departure  of  Pyrrhus,  Hiero  the  fon  of  Hiero-  Hiero  chi 
cles,  a  defeendant  of  Gelon  the  firft  king  of  Syracufe,  wasfengener 
chofen  general  of  the  forces,  along  with  another  named 
temidorus.  The  two  generals  had  nothing  more  at  hearty 
than  to  put  an  end  to  the  confufion  and  diforder  which 
reigned  in  the  city  ;  for  which  reafon  they  entered  it  at 
the  head  of  their  forces.  On  this  occafion  Hiero  difcover- 
ed  extraordinary  talents  for  government.  i“5y  mere  dint  of 
insinuation  and  addrefs,  without  fhedding  blood,  or  hurting 
a  fingle  citizen,  he  calmed  the  minds  of  the  people  ;  recon¬ 
ciled  the  fadtions ;  and  fo  gained  the  affedlions  of  all,  that 
he  was  invefted  with  the  whole  civil  as  well  as  military  pow¬ 
er  in  the  ftate.  Soon  after  this,  he  married  the  daughter  fo 
of  one  of  the  firft  citizens  ;  and  having  diftinguifhed  himfelf  [s  elected 
by  his  exploits  againft  the  Mamertines,  was  unanimoufly  dflg 
elected  king  of  Syracufe,  in  the  year  265  B.  C.  lacufe. 

Some  time  after  Pliero’s  acceffion  to  the  throne,  he  again 
defeated  the  Mamertines,  and  reduced  them  to  fuch  ftraits, 
that  they  were  obliged  to  call  in  the  Romans  to  their  af- 
fiftauce.  The  conlequences  of  this  have  been  fully  related 
under  the  articles  Rome  and  Carthage.  Hiero,  who  hadHyesiji 
allied  himfelf  with  the  Carthaginians,  being  himfelf  deteated^1?^^ 
by  the  Romans,  and  finding  his  allies  unable  to  protect  him^^J. 
againft  the  power  of  that  republic,  concluded  an  alliance  mans, 
with  them ;  and  continued  faithful  to  them  even  in  the  time 
of  the  fecond  Punic  war,  when  they  were  in  the  great  eft 
diftrefs.  In  his  reign  flourifhed  the  celebrated  mathemati¬ 
cian  Archimedes,  whole  genius  he  employed  in  fortifying 
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the  city  of  Syracufc,  by  innumerable  machines,  in  fuch  a  when  at  a  diflance. 
manner  a  rendered  it  abfolutely  impregnable  to  every  me¬ 
thod  of  attack  known  at  that  time. 

Hiero  died  about  21 1  B.  C.  and  was  fucceeded  by  his 
grandfon  Hieronymus:  but  he  imprudently  forfook  the 
counfels  ot  his  grandfather,  and  entered  into  an  alliance  with 
the  Carthaginians.  Soon  after  this  he  was  murdered,  in 
confequence  of  his  tyranny  and  cruelty,  and  the  greatefl  dif- 
orders  took  place  in  the  city  ;  which  Hannibal,  though  then 
in  Italy,  found  means  to  foment,  in  hopes  of  keeping  the 
Syracufians  in  his  intereft.  This  indeed  he  effe&ed  ;  but 
as  his  own  affairs  in  Italy  began  to  decline  *,  he  could  not 
prevent  Marcellus  from  landing  in  Sicily  with  a  formidable 
army,  which  the  Sicilians  could  by  no  means  refift.  Syra- 
cufe  was  foon  invefled  ;  but  the  machines  invented  by  Ar¬ 
chimedes  baffled  all  attempts  to  take  it  by  affault.  It  was 
2  2  miles  in  compafs,  and  confided  properly  of  five  cities  in 
one,  viz.  Ortygia,  Acradina,  Tyclie,  Neapolis,  and  Lpi- 
poke-  Ortygia  was  a  fmall  ifland  very  near  the  continent, 
and  might  be  called  the  cit  viel  of  Syracvfe ,  being  joined  to 
Acradina  by  a  bridge.  The  immenle  preparations  which 
the  conful  had  made  for  taking  the  city  by  florm,  could  not 
have  failed  to  accomplifh  his  purpofe,  had  the  place  been 
otherwite  defended  than  \yf  the  contrivance  of  Archimedes. 

1  he  Roman  fleet  confided  of  6o  quinqueremes,  befides  a  far 
greater  number  of  other  fhips.  The  decks  were  covered 
with  foldiers  armed  with  darts,  flings,  and  bows,  to  drive 
the  befieged  from  the  ramparts,  which  on  the  fide  or  Acra¬ 
dina  v/ere  wafhed  by  the  fea,  and  to  facilitate  the  approach 
to  the  walls.  But  a  machine  of  Marcellus’s  own  invention 
was  what  he  chiefly  depended  on.  He  had  fadened  toge¬ 
ther  fldewife  eight  galleys  of  different  lengths,  which  made 
but  one  large  body,  and  were  rowed  only  by  the  oars  of  the 
outtrmod  galleys.  Thefe  eight  galleys  thus  joined,  ferved 
only  as  a  bafis  for  a  machine,  which  was  raifed  up  higher 
than  the  liighefl  towers  of  the  walls,  and  had  at  the  top  a 
platform  guarded  with  parapets  in  front  and  on  each  fide. 

This  machine  was  called  a  fambuca ,  from  its  refemblance  to 
a  mufleal  inftniment  of  that  name,  not  unlike  an  harp. 

The  con  ful’s  deflgn  was  to  bring  his  fambuca  to  the  foot  of 
the  walls  of  Acradina ;  but,  while  it  was  at  a  confiderable 
diflance  (and  it  advanced  very  flow,  being  moved  only  by 
two  ranks  of  rowers),  Archimedes  difeharged  from  one  of 
his  engines  a  vaft  ftone,  weighing,  according  to  Plutarch’s 
account,  1  250  pounds,  then  a  fecond,  and  immediately  af¬ 
ter  a  third  ;  all  which,  falling  upon  the  fambuca  with  a 
dreadful  noife,  broke  its  fupports,  and  gave  the  galleys  upon 
which  it  flood  fuch  a  violent  fhock  that  they  parted,  and 
the  machine  which  Marcellus  had  raifed  upon  them  at  a  vafl 
trouble  and  expence  was  battered  to  pieces.  At  the  fame 
time,  feveral  other  machines,  which  w  ere  not  vifible  without 
the  walls,  and  confequently  did  not  leffen  the  confidence  of 
the  Romans  in  the  affault,  played  inceffantly  upon  their 
(hips,  and  overwhelmed  them  with  fhowers  of  flones,  rafters, 
and  beams  pointed  with  iron  ;  info  much  that  Marcellus, 
being  at  a  lofs  what  to  do,  retired  with  all  poflible  hafle, 
and  fent  orders  to  his  land-forces  to  do  the  fame  ;  for  the 
attack  on  the  land-fide  was  attended  with  no  better  fuccefs, 
the  ranks  being  broken  and  thrown  into  the  utmoft  confu- 
fion  by  the  flones  and  darts,  which  flew  with  fuch  noife, 
foice,  and  rapidity,  that  they  ftruck  the  Romans  with  ter¬ 
ror,  and  dafhed  all  to  pieces  before  them. 

Marcellus,  furprifed,  though  not  difeouraged,  at  this  ar¬ 
tificial  florm,  which  he  did  not  expe<A,  held  a  council  of 
war,  in  which  it  was  rcfolved,  the  next  day  before  fun-rife, 
to  come  up  clofe  under  the  wall,  and  keep  there.  They 
w'erc  in  hopes  by  this  means  to  fecure  themlelvcs  againfl  the 
terrible  florm  of  flones  and  darts  which  fell  on  the  (hips 
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therefore  had  brought  their  fliips  clofe  under  the  wall,  and 
thought  themfelves  wrell  covered,  they  were  unexpectedly 
overwhelmed  writh  a  new  fhower  of  darts  and  flones,  which 
fell  perpendicularly  on  their  heads,  and  obliged  them  to  re¬ 
tire  with  great  precipitation.  But  they  were  no  fooner  got 
at  fome  diflance,  than  a  new  fhower  of  darts  overtook  them, 
which  made  a  dreadful  havock  of  the  men,  w  hile  flones  of 
an  immenfe  weight,  diicharged  from  other  machines,  either 
difabled  or  broke  in  pieces  mod  of  their  galleys.  This  lofs 
they  fuflained,  without  being  able  to  revenge  it  in  the  leaft 
on  the  enemy.  For  Archimedes  had  placed  mod  of  his  en¬ 
gines  behind  the  walls,  and  not  only  out  of  the  reach  but 
even  out  of  the  fight,  of  the  enemy  ;  fo  that  the  Romans 
were  repulfed  writh  a  dreadful  daughter,  without  feting  the 
hand  that  occafioned  it ;  as  if  they  had  been  fighting,  to  ufe 
Plutarch’s  exprefflon,  not  with  men,  but  with  the  gods 
themfelves.  What  mod  liarafled  the  Romans  in  the  attack 
by  fea,  was  a  fort  of  crow  with  iron  claws,  faflened  to  a 
long  chain,  which  was  let  down  by  a  kind  of  lever.  The 
weight  of  the  iron  made  it  fall  with  great  violence,  and 
drove  it  into  the  planks  of  the  galleys.  Then  the  befieged, 
by  a  great  weight  of  lead  at  the  other  end  ot  the  lever, 
weighed  it  down,  and  confequently  raifed  up  the  iron  of 
the  crow  in  proportion,  and  with  it  the  prow  of  the  galley 
to  which  it  was  faflened,  finking  the  poop  at  the  lame  time 
into  the  water.  After  this  the  crow  letting  go  its  hold  all 
of  a  fudden,  the  prow  of  the  galley  fell  with  fuch  force  into 
the  lea,  that  the  whole  vtffel  was  filled  with  water,  and  funk. 

At  other  times,  the  machines,  dragging  fhips  to  the  fhore  by 
hooks,  dafhed  them  to  pieces  again d  the  points  of  the  rocks 
which  projected  under  the  walls.  Other  veffels  were  quite 
lifted  up  into  the  air,  there  whirled  about  with  incre¬ 
dible  rapidity,  and  then  let  fall  into  the  fea,  and  funk,  With 
all  that  were  in  them.  Plow  thefe  ftupendous  works 
were  effe6led,  few,  if  any,  have  hitherto  been  able  to  com¬ 
prehend. 

The  troops  under  the  command  of  Appius  fufFered  no 
lefs  in  this  fecond  attack  than  the  fleet.  In  the  whole  fpace 
of  ground  which  the  army,  when  formed,  took  up,  the  laft 
files  as  well  as  the  fir  A  were  overwhelmed  with  fhowers 
of  darts  and  flints,  againfl  which  they  could  not  pofiibly 
defend  themfelves.  When  they  had  with  infinite  trouble 
brought  the  mantelets  and  covered  galleries,  under  which 
they  were  to  woik  the  rams,  near  the  foot  of  the  wall,  Ar¬ 
chimedes  discharged  fuch  large  beams  and  flones  upon  them  " 
as  cnifhed  them  to  pieces.  If  any  brave  Roman  ventured 
to  draw  too  near  the  wall,  iron  hooks  were  immediately  let 
down  from  above,  which,  taking  hold  of  his  clothes  or  fome 
part  of  his  body,  lifted  him  up  in  the  air  and  dafhed  out  his 
brains  with  the  fall.  Marcellus,  though  at  a  lofs  \yhat  to 
do,  could  not  however  forbear  exprefling  himfell  with  plea- 
fantry  :  Shall  we  perfift,  faid  he  to  his  workmen,  in  making 
war  upon  this  Briareus,  upon  this  giant  with  an  hundred 
hands?  But  the  foldiers  weie  fo  terrified,  that  if  they  faw 
upon  the  walls  only  a  fmall  cord,  or  the  leafl  piece  of  wood, 
they  immediately  turned  their  backs  and  fled,  crying  out, 
that  Archimedes  was  going  to  difeharge  fome  dread ;ul  ma¬ 
chine  upon  them.  ^ 

The  confuls,  finding  themfelves  thus  defeated  in  every  The  fiege 
attempt,  turned  the  fiege  into  a  blockade,  reduced  moft  0fn,nje^  ilUo 
the  other  places  in  the  ifland,  and  defeated  the  forces  which*1  blo:kade* 
were  fent  againfl  them ;  and  at  la  A  Marcellus  made  hirufelf 
mailer  of  Syracufe  itfelf,  of  which  the  following  account  is  7l 
given  by  Mr  Hooke.  “  He  took  the  opportunity  of  a  fe  MrHooVe’s 
flival,  when  the  foldiers  and  citizens  had  drunk  plentifully, acc0unt  °f 
to  make  a  detachment  fcale  the  walls  of  Tyche, 
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Sv'racufe,  0f  it  which  was  rtfarefi  to  Epipolae,  and  which  was  ill  guard- 
^  mi~  v  1,1  J  gd.  hit  presently  after  poffeffed  himfelf*  of  Epipohe  ;  where¬ 
upon  the  inhabitants  of  Neapohs,  as  well  as  Tyche,  fent  de¬ 
puties  to  him,  and  fubmitted.  Marcellus  granted  life  and 
liberty  to  all  of  free  condition,  but  gave  up  thofe  quarters 
of  the  city  to  be  plundered. 

“  Notwithstanding  this,  there  was  a  great  deal  ytt  to  do. 
Acradina  and  Ortygia,  which  were  ftrongly  fortified,  hill 
held  out  ;  Hippocrates  and  Himilco  arrived  with  their  troops 
to  the  relief  of  the  befieged  ;  and  the  Romans  were  forced 


to  exert  all  their  bravery  and  {kill  to  maintain  the  advantages 
they  had  gained. 

u  Rut  now  a  plague  made  terr'hle  havock  in  both  ar¬ 
mies.  At  the  fir  11  breaking  out  of  the  peftilence,  the^Sici- 
lians,  who  ferved  under  Hippocrates  and  Himilco,  difband- 
ed  themfdves,  and  returned  to  their  refpecHve  homes  ;  bat 
ail  the  Carthaginian  foldiers  perifhed,  together  with  thofe 
two  generals.  The  Romans  fuffered  lefs  by  the  infe&ion  ; 
becaufe,  having  been  a  longtime  before  Syracufe,  they  were 
feafoned  to  the  air  and  water  of  the  country. 

“  About  this  time  Bomilcar  arrived  op.  the  coafl  of  Sici¬ 
ly  from  Carth?ge,  with  a  fleet  of  130  galleys  and  700  {hips 
of  burden  ;  but  was  long  hindered  by  contrary  winds  from 
doubling  the  cape  of  Paehynum.  Epicydes,  fearing  the 
Carthaginian  might  fail  back  to  Africa,  left  the  command 
of  Acradina  to  the  generals  of  the  mercenaries,  and  went 
to  Bomilcar,  in  order  to  perfuade  him  to  fight  the  Roman 
fleet.  ’Idle  admiral  would  not  engage,  but  failed  away  to 
Tare nt urn  with  all  his  galleys,  ordering  his  fbips  of  burden 
to  return  to  Africa.  Epicvdes,  thus  fruftrated  of  his  hopes, 
and  knowing  himfelf  unable  to  defend  a  city  already  half 
taken,  retired  to  Agrigentum  ;  whereupon  the  Syracufians 
maffacred  the  commanders  appointed  by  him,  cbofe  new 
prsetors  to  govern  in  the  town,  and  fent  deputies  to  Mar- 
cellus  to  treat  of  peace.  In  the  mean  time,  the  deferters, 
fearing  to  be  given  up  to  the  vengeance  of  the  Romans, 
per  funded  the  mercenaries  that  they  alfo  would  have  the 
fame  fate.  .  Inftantly  the  foldiers  ran  to  arms,  put  to  death 
the  new  praetors,  together  with  many  of  the  Syracufians, 
and  plundered  part  of  the  city.  After  this  {laughter  they 
ehofe  fix  generals,  three  to  command  in  Acradina,  and 
three  in  Ortygia.  Upon  the  return  of  the  deputies  from 
Marcellus,  the  mercenaries  finding  that  their  caie  was  diffe¬ 
rent  from  that  of  the  deferters,  and  that  there  was  no  de¬ 
sign  againil  their  lives,  became  perfedlly  fatisfied,  and  the 
negotiation  went  on.t  During  the  courfe  of  the  treaty, 
Marcellus  found  means  to  corrupt  Mericus,  a  Spaniard,  one 
of  the  fix  generals  chofca  by  the  foldiers,  and  engaged  him 
to  admit  the  Homans  into  that  part  of  the  city  where  he 
commanded.  Mericus,  the  better  to  accomplifh  this  defign, 
feigned  an  extraordinary  zeal  for  the  prefervation  of  that 
place  ;  pretended  not  to  like  that  deputies  fhould  have  leave 
to  go  out  and  in  at  pleafure  ;  and  propofed,  that  for  the 
greater  fecuritv  of  the  town,  each  general  {hould  have  a  di- 
ftindl  quarter  affigned  him,  and  be  refponfible  for  any  ne- 
gle&  of  duty  in  it.  The  motion  was  agreed  to  ;  and  upon 
the  divifion,  that  diftrict  of  Ortygia  which  extended  from 
the  fountain  of  Arethufa  to  the  mouth  of  the  great  port 
fell  to  his  care.  Marcellus,  informed  of  what  was  done, 
took  his  meafures  accordingly.  He  fent  a  body  of  troops 
to  that  fide  where  Mericus  commanded,  and  the  Spaniards 
admitted  them  at  the  gate  of  Arethufa.  At  the  lame  time, 
the  proconful  ordered  a  falfe  attack  to  be  made  on  Acra¬ 
dina  ;  which  drawing  almoll  all  the  foldiers  of  the  garrifon 
thither,  Ortygia  was  in  a  manner  left  defencelefs.  Fore- 
feeing  this,  he  had  detached  another  party  of  foldiers  to 
take  advantage  of  it.  Thefe  entered  Ortygia  almoft  with¬ 
out  fighting ;  upon  which  the  deferters  made  their  efcape, 
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the  Romans  giving  them  way  ;  and  the  Syracuiians  in  A.- 1 Synunfc 
cradina,  thus  delivered  from  the  fear  of  the  deferters,  im- 
mediately  opened  their  gates  to  Marcellus,  who  thereby  be¬ 
came  mafler  of  the  whole  city. 

“  And  now  the  conqueror,  who  is  fa-id  to  have  wept  city 
during  the  fiege  with  coinpafiiou  for  the  inhabitants, 
up  both  Ortygia  and  Acradina  to  be  plundered  by  Eis  nnedeskil! 
army,  after  he  had  fecuved  the  late  king’s  treaf  tires  for  the  ltd. 
ufe  of  his  republic,  and  the  fiat  ties,  paintings?  and  princi¬ 
pal  ornaments  of  Syracufe  to  illuftrate  his  triumpu.  T.  he 
foldiers  had  orders  to  fpare  the  lives  of  the  citizens  ;  but 
they  were  cruel  in  their  avarice,  {lew  many  of  them,  and 
among  the  reft  the  incomparable  Archimedes.  He  was 
very  intent  on  a  demo  nil  rati  on  in  geometry,  and  calmly 
drawing  his  lines,  when  a  foldier  entered  the  room,  and 
clapped  a  fword  to  his  throat.  u  Hold  !  (faid  Archime¬ 
des)  one  moment,  and  my  demonftration  will  be  ftmfhed. 

But  the  foldier,  equally  regardlcfs  of  his  prayer  and  his  de- 
ironftration,  killed  hum  inftantly.  There  are  different  ac¬ 
counts  of  the  manner  of  lvis  death  ;  but  all  ?.gree  that  Mar¬ 
cellus  regretted  it  extremely,  and  {bowed  a  lingular  favour 
to  his  relations  for  his  fake.”  IS 

The  city  of  Syracufe  continued  fubje#  to  the  weftern 
empire  till  its  declenfion,  when  the  ifland  of  Sicily,  being 
ravaged  by  different  barbarians,  the  capital  alfo  underwent racens. 
various  revolutions  ;  till  at  laft,  in  the  9th  century,  it  was 
fo  destroyed  by  the  Saracens,  that  very  few  traces  of  its 
ancient  grandeur  are  now  to  be  feen.  “  The  ancient  city  ot  Travel* 

‘  “  H  rnrfifted  of  five” ** 


Syracufe  was  of  a  triangular  form,  and  tuumw  11  Sicilies 
parts  or  towns.  The  circuit,  according  to  Strabo,  amount-  voj.  ^ 
ed  to  180  ftadia,  or  22  Engtifh  miles,  and  four  furlongs,  p.  327, 
Au  account  (fays  Mr  Swinburne)  which  I  once  fufpe6.ted&c. 
of  exaggeration  ;  but,  after  fpending  two  days  in  tracing  the 
ruins,  and  making  reafonable  allowances  for  the  encroach¬ 
ments  of  the  fea,  I  was  convinced  of  the  exa&nefs  of  his 
meafurement. 

“  At  prefent  it  is  ftrongly  fortified  towards  tbe  land,  and 
the  ditches  of  the  billions  form  the  communications  be¬ 
tween  the  two  havens.  It  is  very  weak  towards  the  fea, 
but  the  fhelves  render  it  hazardous  to  debark  on  that  fide. 

The  garrilon  is  one  of  the  heft  appointed  in  the  kingdom, 
but  the  heights  of  Acradina  command  the  works. 

“  About  eighteen  thoufand  inhabitants  are  now  contained 
in  it.  The  dwellings  are  far  from ‘being  memorials  of  an¬ 
cient  Syracufan  architecture  or  opulence.  In  any  other 
fituation  they  might  be  thought  tolerable;  but  to  obfervers 
who  reflect  on  the  ftyle  of  thofe  buildings  that  probably 
once  covered  the  fame  ground,  the  prefent  edifices  muff 
have  a  mean  appearance.  The  ancient  temple  of  Minerva 
i*  now  turned  into  a  cathedral.  The  walls  of  the  cella  are 
thrown  down,  and  only  as  much  left  in  pillars  as  is  neceffary 
to  fupport  the  roof;  the  intercolumniations  of  the  pery- 
ftile  are  walled  up.  This  temple  is  built  in  the  old  Do¬ 
ric  proportions  ul'ed  in  the  reft  of  Sicily  ;  its  exterior  di- 
menfions  are  185  feet  in  length  and  75  in  breadth.  There 
are  alfo  iome  remains  of  Diana’s  temple,  but  now  fcarcely 
difcernible.  Befides  thefe,  there  are  few  ruins  in  the  ifland  ; 
and  one  is  furprifed  that  any  fhould  exift  in  a  place  which 
has  been  fo  often  laid  wafte  by  enemies,  and  fo  often  fhakea 
by  earthquakes. 

“  Every  objedl  here  imprints  a  melancbolyfenfation  on  the 
mind,  while  it  draws  a  comparifon  between  the  prefent 
humble  ftate  of  things  and  their  once  flouriihing  condition. 

The  ancients  have  left  pompous  deferiptions  of  the  traffic 
carried  on  in  this  well  fituated  port,  the  almoft  incredible 
wealth  poffeffed  by  its  citizens,  and  the  fplendid  edifices 
upon  which  they  lavifhed  a  great  part  of  their  riches.  I 
had  already  viewed  (fays  Mr  Swinburne)  the  defert  fites 
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of  many  great  ancient  cities,  and  had  as  often  mourned 
over  their  remains,  but  never  did  I  feel  the  impreffion  of 
pity  and  regret  fo  thong  as  in  wandering  among  the  ruins 
of  Syracufe.” 

.SYRIA,  a  very  ancient  kingdom  of  Afia,  lying  between 
the  Mediterranean  on  the  weft,  the  Euphrates  on  the  eaft, 
and  Arabia  Defcrta,  Phoenicia,  and  Paleftine,  on  the  Ruth. 
In  ancient  times  this  country  was  called  Aram,  from  A- 
,ior  s,  tkc.  ram  the  youngeft  fon  of  Shem,  who  fettled  here  ;  but  in 
ancient  procef3  Qf  time  the  name  came  to  be  changed  into  Syria , 
from  one  Syrus,  according  to  fome  ;  though  others  think  it 
is  only  a  contraction  of  the  word  AJfyria.  At  firft  it  was 
undoubtedly  parcelled  out  into  feveral  petty  ftates  ;  all  of 
which  leein  afterwards  to  have  been  reduced  under  f abjec¬ 
tion  to  the  four  principal  ones,  Zobah,  Damafcus,  Hamath, 
and  Gefhur.  Afterwards  the  whole  country  was  divided  in¬ 
to  two  parts  only,  viz.  Coeiefyria  and  Phoenicia;  though  the 
Phoenicia*?,  Idumeans.  Jews,  Gazites,  and  Azotit.es,  or  the 
whole  country  of  the  Philiftines,  was  included.  After  the 
death  of  Alexander,  Syria,  in  the  great  extent  of  the  word, 
was  divided,  .according  to  Strabo,  into  Comagene,  Selcucis 
of  Syria,  Ccelefyria,  Phcenicc  011  the  fea  coaft,  and  Judea  in 
the  midland.  Ptolemy,  however,  fubdfvides  thefe  ;  and  in 
the  Proper  Syria  reckons  only  Comagtne,  Pieria,  Cyrrhifti- 
en  or  Cyrrheftica,  Seleucis,  Caffiotis  or  Cafio.tis,  Chalvbo- 


nitis.  Chalcidme  or  Chalcidene,  Apamene,  Eaodicene,  Phoe¬ 
nicia  Mediterranea,  Ccelefyria  and  Palmyrene. 

The  hiftory  of  the  ancient  Syrians,  till  the  time  or  their 
being  carried  away  by  the  kings  of  Aftyria,  is  totally  un¬ 
known,  excepting  a  lew  particulars  which  may  be  gathered 
from  Scripture,  and  which  it  is  needkfs  here  to  repeat. 
During  the  continuance  of  the  Affyrian,  Babylonian,  and 
Ferfian  monarchies,  the  hiftory  of  this  country  affords  no¬ 
thing  remarkable;  but  after  the  death  of  Alexander,  it  pave 
name  to  a  very  confiderable  empire,  which  makes  a  confpi- 
cuous  figure  in  ancient  hiftory.  At  this  time,  however,  it 
was  not  confined  to  Syria  properly  fo  called,  but  compre¬ 
hended  all  thofe  vaft  provinces  of  the  Upper  Afia  which 
formed  the  Perlian  empire  ;  being,  in  its  full  extent,  bound¬ 
ed  by  the  Mediterranean  upon  one  fide,  and  the  river  Indus 
uS  on  the  other.  The  firft  king  was  Sciences,  one  of  the  ge- 

I  nerals  of  Alexander  the  Great  ;  who,  after  the  death  of 

»fter  ^at  conqueror,  being  made  governor  of  Babylon,  was 
1  (\er  tempted,  by  the  example  of  Alexander’s  ether  captains,  to 
eat.  let  up  for  himfelf.  Eumencs,  who  had  flncerely  at  heart 
the  imereti  of  Alexander’s  family,  folicited  his  affiftance 
pts  againft  Antigonus,  who  had  openly  revolted  ;  but  Seleucus 
not  only  rehifed  this  afli  fiance,  but  attempted  to  deftroy  Eu- 
ments  himfelf  with  his  whole  army,  by  cutting  the  fluices 
of  the  Euphrates,  and  laying  under  water  the  whole  plain 
where  they  were  encamped.  Eumenes,  however,  found 
means  to  efcape  the  danger  without  the  lofs  of  a  man.  Up* 
on  this  Seleucus  endeavoured  to  gain  over  his  troops*:  but 
finding  that  impoflible,  he  made  a  truce  with  Eumenes,  and 
granted  him  a  iafe  pafiage  through  his  province;  but  at  the 
fame  time  fent  an  expreis  to  Antigonus,  defiring  him  to  fall 
upon  him  before  he  was  joined  by  the  governors  of  Upper 
Alia.  Antigonus  did  not  tail  to  follow  his  advice  ;  but 
having  prevailed  againft  Eumenes  through  treachery,  he 
^  next  thought  of  bringing  Seleucus  himfelf -under  fubjedlion. 
jogedhy  On  his  return  to  Babylon,  therefore,  after  having  been  feaft- 
f  l^into  WJt^  ^1S  vv^°^e  army  by  Seleucus,  he  demanded  of  him 
1  ,pt.  an  account  of  the  revenues  of  his  province.  Receiving  an 
unfavourable  anfwer  to  this  queftion,  Antigonus  was  fo 
much  exafperated,  that  Seleucus,  not  thinking  himfelf  a 
match  for  him  at  that  time,  thought  proper  to  fty  into  E- 

gypt- 

I3y  the  flight  of  Seleucus,  Antigonus  was  left  mafter  of 
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all  his  provinces ;  but  his  fon  Demetrius  being  afterwards  Syris* 

defeated  by  Ptolemy  at  Gaza,  Seleucus  began  to  think  of - * 

recovering  what  he  had  loft.  Being  fiirniftied  by  Ptolemy  AttejLtg 
with  ioc o  foot  and  200  horfc,  he  fet  out  with  that  {lender  the  recove- 
force  to  attempt  the  recovery  of  Babylon.  Nothing  could  ry  of  Baby- 
have  a  more  delperate  appearance  than  this  undertaking  ;lon  v'ith  a 
yet  Seleucus  was  not  difeouraged.  On  his  arrival  at  Cairhaef^f^^ 
in  Mefopotamia,  partly  by  force  and  partly  by  perfualion, 
lie  prevailed  on  the  Macedonians  who  gar n foiled  that  place 
to  revolt  from  Antigonus  and  join  him.  Being  thus  rein¬ 
forced,  he  entered  the  territories  of  Babylon,  where  new 
fup plies  were  continually  added  to  his  army  ;  his  ancient 
fubjedls  flocking  to  him  from  all  parts,  and  declaring  them* 

Rives  ready  to  ftand  by  him  with  their  lives  and  fortunes. 

This  happened  in  confequence  of  the  lenity  with  which  they 
had  been  treated  by  Seleucus  ;  whereas  Antigonus  was  uni-  <5 
veriaky  detefted  on  account  of  his  feverity.  —  As  he  ap-  Becomes 
pioached  the  city,  thofe  who  favoured  Antigonus  retircdmafter 
into  the  citadel,  but  were  ioon  obliged  to  furrender  ;  and  intllt  uty* 
that  fort  refs  Seleucus  found  his  children,  frjends,  and  domef- 
tics,  whom  Antigonus  had  kept  prifoners  ever  fince  his 
flight  into  Egypt. 

Seleucus  having  thus  made  himfelf  mafter  of  Babylon,  Hi 
the  year  312  B.  C.  began  to  prepare  for  encountering  An- 
tigosus,  who  he  knew  w  ould  foon  attack  him  w'ith  all  his  y 
Mice.  Nicanor,  cover  nor  of  Media  under  Antigonus,  firft  Defeats* 
advanced  againft  him  at  the  head  of  10,000  foot  and  7000 NicanoA 
horfc  ;  but  Seleucus,  with  only  3000  foot  and  400  horfe, 
having  drawn  him  into  an  ambufh,  cut  oft  almoft  the  wholes*^^ 
of  his  army,  and  fuch  of  the  foldiers  as  had  efcaped  the 
/laughter  willingly  enlifted  under  his  banner. 

The  confequence  of  this  victory  was  the  fubmifiion  of  all 
Media  and  Suiiana;  wdiich  alarming  Antigonus,  he  fent  hi* 
fon  Demetrius  with  an  army  0/5200  Macedonian  foot, 

10,000  mercenaries,  and  4000  horfe.  Seleucus  was  then  in. 

Media  ;  and  Patrocies,  whom  he  had  left  to  take  care  of 
Babylon,  finding  his  force  inadequate  to  that  pnrpofe,  com¬ 
pelled  the  inhabitants  to  leave  the  city  and  diiperfe  them- 
itlves  in  the  adjacent  countries,  while  he  himfelf,  with  what 
troops  he  had,  retired  into  two  forts,  which  he  thought 
could  eaiily  be  defended.  When  therefore  Demetrius  en¬ 
tered  Babylon,  he  was  furpriled  to  find  it  deferted,  upon 
which  he  inftantly  attacked  the  forts.  One  was  quickly 
reduced ;  but  as  the  other  held  out  till  the  expiration  of 
the  time  which  had  been  allowed  him  by  his  father,  he  left 
5000  foot  and  1000  horfe  under  the  command  of  Arche- 
laus  to  carry  on  the  liege.  With  the  reft  he  marched  away, 
fuffering  his  foldiers  to  live  at  diferetion  as  he  went  along  ; 
which  fo  provoked  the  Babylonians,  that  they  were  ever  af¬ 
ter  attached  to  Seleucus  as  if  lie  had  been  their  natural 
prince. 

On  the  return  of  Seleucus  to  Babylon,  he  eafily  drove 
out  the  troobs  left  by  Antigonus,  recovered  the  caftle 
which  he  had  garrifoned,  and  fettled  his  authority  on  fuch 
a  firm  foundation,  that  it  could  never  afterwards  be  moved.  g- 
Having  then  marched  again  into  Media,  he  defeated  and  Nicanor 
killed  with  his  own  hand  Nicanor  or  Nicator,  whom  Anti-a£ain  de- 
gonus  had  fent  againft  him  ;  after  which,  having  fettled  thefe.?,tef 
affairs  of  Media,  he  reduced  all  Perfia,  Ba&ria,  and  Hyrca- 
nia,  fubjedting  to  his  new  empire  thefe  and  all  the  other 
provinces  on  this  fide  the  Indus  which  had  been  conquered. 

Seleucus  being  now  mafter  of  all  the  countries  which  lie 
between  the  Euphrates  and  the  Indus,  took  the  title  of  king 
of  Babylon  and  Media.  But,  not  fatisfied  with  thefe  poffef- 
ftons,  ample  as  they  were,  he  crofted  the  Indus,  in  order  to 
conquer  thofe  regions  which  had  fubmitted  to  Alexander 
beyond  that  river.  But,  during  the  time  that  the  generals^ 
of  Alexander  had  been  making  war  upon  his  family  and  up- 
7  on* 
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on  one  another,  one  Sandracottus,  a  native  of  India,  had 
driven  out  the  Macedonians,  and  made  himfelf  matter  of  the 
Cedes  *ndiaw^°*e  country.  He  oppoied  Seleucus  with  an  army  of 
to  Sandro*  6oo,oco  men,  and  a  prodigious  number  of  elephants ; 

which  intimidated  the  Macedonian  fo  much,  that  he  offered 
to  leave  Sandracottus  in  quiet  poffeffion  of  his  dominions, 
provided  he  would  furnifh  him  with  500  elephants.  To 
IO  this  Sandracottus  readily  affcnted  ;  upon  which  Seleucus 
Defeat^  An- marched  back  into  the  weft  again  11  Antigonus,  and,  in  con- 
tigonusjandjujp^ion  with  Lyfimachus  and  Ptolemy,  engaged  and  totally 
dtiesb maI^  defeated  and  killed  him  at  Ipfus.  Alter  this  Seleucus 
marched  into  Upper  Syria  which  he  reduced  entirely,  and 
-built  the  city  of  Antioch  on  the  Orontes.  In  the  fame 
country  he  built  feverai  other  cities ;  one  of  which  he  call* 
-ed  Set  cuddy  from  his  own  name  ;  another  Apameay  from  his 
wife  Apama,  the  daughter  of  one  Artabazus  a  Perfian;  and 
a  third  Laodtceoy  from  bis  mother  Laodice.  Pie  firfl  en¬ 
tered  into  an  alliance  with  Demetrius,  and  married  Strato- 
nice  kis  daughter ;  but  foon  after  affifted  Lyfimachns  and 
Ptolemy  to  deprive  him  of  the  befl  part  of  his  dominions. 
Thus  Demetrius  being  reduced  fo  low  that  he  could  give 
him  no  farther  jealouly,  Seleucus  betook  himfelf  to  the 
building  of  another  city,  which  he  called  like  wile  Se/eucia, 
and  which  flood  on  the  place  where  the  city  of  Bagdad  now 
Hands.  BeAdes  thefe,  he  built  a  great  many  others  ;  16  of 
which  he  called  Antioch,  from  the  name  of  his  brother  An- 
tiochus ;  nine^  Sehucia ,  from  his  own  name  ;  three  Apamea , 
from  Apama  his  firfl  wife  ;  one  Straionicea ,  from  his  fecond 
wife  Stratonice  ;  and  fix  JLaodlcea,  from  his  mother  Lao- 
dice. 

In  284  Seleucus  entered  into  a  war  with  Lyfimachus, 

,  with  wdiom  he  had  hitherto  lived  in  find!  amity.  Out  of 
36  general  officers  left  by  Alexander  the  Great,  they  two 
only  furvived,  and  both  were  upwards  of  70  years  old.  Ne- 
verthelefs  they  were  both  tilled  with  the  ambition  and  ani- 
mofity  of  young  men.  The  two  armies  met  at  a  place  call- 
fl  ed  Curopedion  in  Phrygia,  where  an  o'  ftinate  engagement 
Defeats  and  took  place.  Vi&ory  was  long  doubtful  :  but  at  lad  Lyfi- 
ldlls  Lyfi-  maclius  was  run  through  with  a  fpear,  and  died  on  the  fpot; 
[f*  on  which  his  troops  betook  themfelves  to  flight,  and  left 
Seleucus  mailer  of  their  baggage.  This  vidlory  added  to 
the  poffeffions  of  Seleucus  all  thofe  provinces  which  had  for¬ 
merly  been  fubjedf  to  Lyfimachus.  The  former  exulted 
much  iu  his  good  fortune  ;  being  chiefly  pleafed  that  he 
was  now  the  lafl  of  Alexander’s  esptains,  and  by  this  vic¬ 
tory  became,  as  lie  flyled  it,  the  conqueror  of  conquerors;  and 
on  thie  account  lie  is  generally  called  Nlcator ,  or  the  ccnque - 
Is  h'nrfelf  ror'  His  triumph,  however,  on  this  oceafion,  was  but  fhort- 
treacherou<~  lived  ;  for,  it ven  months  after,  as  he  was  marching  towards 
ly  murder-  Macedon  to  take  pofleflion  of  that  kingdom,  lie  wastreach- 
eroufly  murdered  by  Ptolemy  Ceraunus,  on  whom  he  had 
conferred  innumerable  favours.  Philetserus  prince  of  Per- 
gamus  purcliafed  his  body  at  a  great  price  from  Ptolemy, 
and  lent  it  to  his  fon  Antiochus  ;  who,  with  extraordinary 
pomp,  burned  it  in  Seleucia  on  the  fea  coaft,  erecting  on 
the  place  a  magnificent  chapel,  which  he  called  from  his  {ur- 
name  Nicatorium . 

Seleucus  was  fucceeded  by  his  fon  Antiochus  Soter,  who 
held  the  empire  19  years.  He  refigned  to  Antigonus  Go- 
natus  all  pretenfions  to  the  crown  of  Macedon  ;  and  having 
engaged  in  a  war  with  Eumenes  king  of  Pergamus,  he  was 
defeated  by  him,  and  obliged  to  yield  up  pait  of  his  domi¬ 
nions.  He  died  in  261  B.  C.  and  was  fucceeded  by  his 
fon  Antiochus  Theos ;  who  having  engaged  in  a  war  with 
Ptolemy  Philadelphus  king  of  Egypt,  the  Parthians  and 
Ba&rians  took  an  opportunity  to  revolt,  and  could  never 
afterwards  be  reduced.  In  246  B.  C.  he  was  poifoned  by 
his  wife  Laodice,  whom  he  had  divorced  for  Berenice  daugh- 
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ter  to  Ptolemy,  with  whom  he  made  peace  on  the  revolt  of  Syria, 
the  Bnflriarts.  On  the  death  of  Ptolemy,  Antiochus  db  “v-L* 
vorced  Berenice,  and  took  back  Laodice  j  v/lio,  to  fecure 
herfelf  againft  the  effects  of  his  fickle  difpofition,  poi toned 
him,  as  we  have  juft  mentioned,  and  raifed  to  the  throne  her  j 
own  fon,  named  Seleucus  Caliimcm .  Not  thinking  herfelf Seleucui 
fafe,  however,  as  long  as  Berenice  lived,  Laodice  began  im-Cdiinicui, 
mediately  to  concert  meafures  for  putting  both  her  and  her 
fon  to  death.  Berenice  attempted  to  fave  herfelf  by  retiring 
to  Daphne,  where  flie  fhut  herfelf  up  in  an  afylum  built  by 
Seleucus  Nicator.  There  the  was  cloiely  belie ged  by  the 
fons  of  Seleucus  ;  of  which  the  cities  of  Afia  having  intel¬ 
ligence,  formed  a  confederacy  in  her  favour.  Her  brother 
the  king  or  Egypt  alfo  haftened  to  her  relief  with  a  conii- 
derable  army;  but  before  either  of  thefe  could  come  to  her 
affiftance,  both  Ihe  and  her  fon  were  barha’-oufly  murdered, 
with  all  the  Egyptians  who  attended  them. 

Ptolemy,  on  hearing  the  melancholy  news  of  his  fitter’s0^  P^1  : 
death,  determined  to  take  the  molt  fevere  vengeance  on  her^,VTjs°"  If 
murderers.  Joining  his  forces  to  thofe  of  the  Afiatice,  heco^que  C(j  * 
carried  every  thing  before  him.  Having  in  the  firft  place  by  P to  era  f 
put  an  end  to  the  life  of  Laodice,  he  made  himfelf  mailer  of£ue»gete** 
all  Syria  and  Cilicia ;  then  paffing  the  Euphrates,  he  fub- 
dued  all  the  country  as  far  as  Babylon  and  the  Tigris ;  and 
had  not  the  progrefs  of  his  arms  been  interrupted  by  a  fedi- 
tion  which  obliged  him  to  return  to  Egypt,  it  is  more  than 
probable  that  he  would  have  fubdued  the  whole  Syrian  em¬ 
pire.  As  foon  as  he  was  returned,  Seleucus  attempted  to 
revenge  himfelf  ;  but  his  fleet  being  deftroyed  by  a  violent 
ftorm,  and  his  land- army  defeated  by  Ptolemy,  he  conclu¬ 
ded  a  truce  for  ten  years.  During  all  this  time  the  Parthian 
prince  had  eftabliflied  himfelf  fo  firmly  on  the  throne,  that 
it  was  in  vain  to  think  of  difpoffdling  him.  However,  as 
foon  as  liis  other  affairs  would  permit,  Seleucus  undertook  ^ 
an  expedition  againft  Arfaees  the  Parthian  monarch  ;  by  Seleucui 
whom  he  was  utterly  defeated,  taken  prifoner,  and  carried  •itfe.ited 
into  Parthia,  where  he  died  tour  years  after.  Pie  was  fuc-ancjL taken 
ceeded  by  his  eldeft  fon  Seleucus  Ceraunus,  a  weak  prince,^  par- 
who  was  poifoned  by  a  conlpiracy  of  two  of  his  officers, thians. 
when  he  had  reigned  one  year;  after  which  his  brother  An- 
tiochus,  furnamed  the  Great ,  afeended  the  throne  in  225 
B.  C.  ....  is 

In  the  very  beginning  of  Ills  reign,  two  of  his  generals,  Annochi 
Alexander  and  Molo,  rebelled  againft  him.  The  former  hadffie  Greal 
been  appointed  governor  of  Periia,  and  the  latter  of  Media; 
but  they,  defpifing  the  king’s  youth,  refufed  to  obey.  The 
oceafion  of  this  revolt  is  faid  to  have  been  their  dread  of  the 
cruelty  of  Hermias  the  king’s  prune  minifter ;  and  as  they 
hoped  to  draw  into  their  fchemes  Achaeus  governor  of  the 
provinces  of  Alia  Minor,  they  doubted  not  of  fuccefs.  In 
this,  however,  they  failed;  but  this  did  not  difeourage  them 
from  proceeding  in  their  re’:  ellion.  Epigenes,  the  comman¬ 
der  of  the  troops  about  the  king’s  pet  ion,  advifed  him  to 
march*without  delay  againft  the  rebels;  but  as  Hermias  re¬ 
proached  him  with  treachery  and  a  defign  to  betray  the  *9 
king  into  the  hands  of  his  enemies,  Antiochus  lent  two  0fUm‘e™ 
his  generals  into  the  eaft,  while  he  himfelf  undertook  an  ex- "e/sfui  e] 
pedition  againft  Ptolemy  Philadelphus,  with  a  view  of  re- r  eiitinn: 
covering  Ccetefyria.  In  this  attempt,  however,  he  was  dif-gainftE 
appointed;  and  the  generals  whom  he  had  fent  into  the  DU 
eaft  were  totally  defeated,  and  their  troops  cut  off :  upon 
which  he  determined  to  lay  afide  for  the  prefent  his  Syrian 
enterpnfe,  and  march  in  perion  againft  the  rebels.  This 
was  again  oppofed  by  Hermias  ;  but  as  he  found  it  Impof- 
flble  to  alter  the  king’s  mind,  the  treacherous  minifter  found 
means  to  get  Epigenes  the  author  of  this  projedl  executed, 
under  pretence  of  holding  a  correlpondence  with  Molo  one 
of  the  rebel  chiefs.  Antiochus  in  the  mean  time  purfued 
£  '  his 
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his  march  againft.thc  rebels,  whom  he  defeated  in  a  pitched  diers  j  but  Antiochus  having  inverted  the  place,  Scopas  was 


battle  j  upon  which  their  chiefs  laid  violent  hands  on  them-  reduced  to  the  necefiity  of  furrendering  at  difcretiou.  The 

fcltr^a  f  Irt  rito  votimn  na  .1.  _  _  C  .  1  _  t_  * f. I  1  _  *  ... _ rt  1’  11  t  ■%  1  n  •  ,  ^s. 

liprelics 


Syria. 


10  felves.  On  hts  return  he  received  the  fubmidion  of  the  king  purfued  his  conqueds ;  recovered  all  Paledine  and  Cce- 
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ij  rebel-  Atropatii,  a  barbarous  people  in  Media  ;  and  put  to  death  lefyria  ;  after  which  he  invaded  Alia  Minor,  in  hopes  of  re- 

li;  but  l8  his  prime  minifter  Hermias,  whom  he  found  hatching  treach-  ducing  it  alfo,  and  reitoring  the  Syrian  empire  to  the  fame 

"urr*  \  erous  delions  againd  him.  During  his  lifetime,  however,  extent  it  had  in  the  time  of  Seleucus  Nicator.  The  free  His  con- 

the  traitor,  by  accuflng  Achseus  o^  treafon,  had  obliged  him  cities  in  Alia  Minor  immediately  had  recourfe  to  the  Ro-qnefts 

to  revolt  in  Ins  own  defence  ;  fo  that  the  king  had  dill  two  mans,  who  fent  an  embaffy  to  Antiochus  on  the  oecalion  ; checked  by 
imnortant  wars  on  his  hands,  viz.  that  with  Ptolemy  king  but  as  both  parties  put  on  thofe  haughty  and  imperious the 

airs  to  which  they  thought  the  greatnefs  of  their  power 
gave  them  a  right,  no  fatisfa&ion  was  given,  but  every  thing  26 
tended  to  an  open  rupture.  While  matters  were  in  this  li-  Hannibal 
tuation,  Hannibal  the  Great  being  obliged  to  leave  his  own  flees  to  him 


important  wars  on  his  hands, 

of  Egypt,  and  the  other  againd  Achaeus.  After  fome  de¬ 
liberation,  he  refolved  to  march  firft  againfl  the  king  of  E- 
gypt  ;  and  was  at  firfl  very  fuccefsful,  reducing  many  cities 
in  Cxlefyria  and  Paledine,  and  defeating  the  Egyptians  in 


jjlefeated  &  pitched  battle  :  but  in  the  year  217  B.  C.  being  worded  country,  fled  to  Antiochus  :  from  whom  he  met  with  af?rProtet~ 

till  r/  koffl o  /-vl*  D  n *\h  m  J  a.  ^  _  1 _  11  1  •  _ _ _  _  *  .  .  1  a  tt  t  1  1  «  -  •-  finn 
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l|the  E-  in  the  battle  of  Raphia,  he  was  obliged  to  abandon  all  his 
conquefls  ;  of  which  Ptolemy  immediately  took  poffefQon, 
and  Antiochus  was^ obliged  to  cede  them  to  him,  that  he 
might  be  at  leifure  to  putfue  the  war  againfl  Achseu3. 

Anfiochus  having  made  vafl  preparations  for  his  expedi¬ 
tion,  foon  reduced  Acha-us  to  fuch  diflrefs,  that  he  was 
obliged  to  fhut  himfdf  up  in  the  city  of  Sardis,  which  he 
defended  for  foine  time  with  great  bravery  ;  till  at  lad,  be¬ 
ing  betrayed  by  two  Cretans,  he  was  delivered  up  to  the 


1 .  luccef-  king,  and  by  his  order  put  to  death.  Antiochus  then 


fjni  the 


dertook  an  expedition  againd  the  Parthians,  whom  he  obli¬ 
ged  to  conclude  a  peace  on  very  advantageous  terms.  He 
then  turned  his  arms  againd  the  king  of  Ba&ria,  whom  lie 
alfo  compelled  to  agree  to  his  terms  ;  one  of  which  was, 
that  he  fhould  give  him  up  all  hi3  elephants.  For  the  con¬ 
firmation  of  the  treaty,  the  king  of  Ba&ria  fent  his  fon  to 
Antiochus ;  who  being  taken  with  his  majedic  mien  and 
agreeable  converfation,  gave  him  one  of  his  daughters  in 
marriage.  He  then  eroded  Mount  Caucafus,  and  entered 
India  ;  where  having  renewed  his  alliance  with  the  king  of 


gracious  reception.  As  Hannibal  had,  while  a  child,  fworntl0n* 
perpetual  enmity  againd  the  Romans,  he  ufed  all  his  eloquence 
to  perfuade  Antiochus  to  make  war  with  them  ;  and  as  the 
many  vi&ories  which  he  had  gained  over  them  left  no  room 
to  doubt  of  his  capacity,  Antiochus  doubted  nothing  of  be¬ 
ing  able,  by  his  affiftance,  to  conquer  that  haughty  people. 

Several  embafdes  paffed  between  the  two  nations;  but  chief¬ 
ly  with  a  defign,  on  the  part  of  Antiochus,  to  gain  time. 

Hannibal  endeavoured  to  draw  his  countrymen  into  the 
confederacy  againd  Rome,  but  without  effect.  Antiochus. Antiochus 
having  drengthened  himfelf  by  feveral  alliances, at  lad  refolved  n-gie&s  the 
to  begin  the  war  in  earned.  To  conlult  on  the  meafure&adv5c(:  of 
proper  to  be  taken,  he  called  a  council  of  war ;  but  exclu~HanmbaI* 
ded  from  it  the  only  man  whofe  advice  he  ought  to  have 
followed  ;  namely,  Hannibal  the  Carthaginian.  The  rea- 
fon  of  this  was,  that  he  had  become  jealous  of  him  from  the 
too  great  intimacy,  as  he  thought,  which  he  had  kept  with, 
the  Roman  ambafladors.  However,  in  this  council  it  was 
agreed  that  the  war  fhould  be  immediately  commenced. 

Hie  King  himfelf  was  prevailed  upon  by  the  iEtolians  to 


that  country,  he  received  alfo  of  his  elephants,  which  in-  pafs  over  into  Greece,  and  at  the  fame  time  entirely  to  re- 
creafed  his  dock  to  150.  From  India  he  marched  into  A-  jcdl  the  advice  which  Hannibal  had  formerly  given,  of  fend- 
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vvilu  a  ump  ui  matcuun,  uri  purpoie  to  deprive  rtoiemy  r,. 

the  in^ant  king  of  Egypt,  of  all  his  dominions, 
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rachofla,  Drangiana,  and  Carmania,  eflablilhin  r  order  and 
difeipline  in  all  thofe  countries  :  then  palling  through  Per- 
iia,  Babylonia,  and  Mefopotamia,  he  returned  to  Antioch, 
after  an  ab fence  of  feven  years. 

In  the  year  204  B.  C.  Antiochus  entered  into  a  league 
with  Philip  of  Macedon,  on  purpofe  to  deorive  Ptolemy  E- 


il: ft  the  The  Egyptians,  however,  put  the  young  king  under  the 


I  of  E-  tuition  of  the  Romans  ;  who  immediately  required  the  con¬ 
i'  federate  princes  to  defid  from  any  enterprife  againd  the  king 
of  Egypt,  under  the  penalty  of  incurring  the  difpleafure  of 
the  republic.  A:  ter  delivering  this  meffage,  M.  Emilias 


Lepidus,  one  o*  the  ambafladors,  repaired  to  Egypt,  where 


he  took  upon  himfelf  the  office  of  regent  and  guardian  to 


in.r  him  with  an  army  into  Italy.  Here  he  was  made  gene* 
raliffimo  of  all  the  Greek  forces ;  but  made  none  of  thofe 
efforts  that  had  formerly  obtained  him  the  title  of  Great. 
Indeed  it  now  plainly  appeared,  not  only  that  he  was  inca¬ 
pable  of  cany ing  on  war  againd  fuch  enemies  as  the  Ro* 
mans,  but  even  of  accepting  proper  advice  when  it  was  given 
him.  In  another  council,  into  which  Hannibal  was  ad¬ 
mitted,  that  commander  advifed  the  king,  before  he  under¬ 
took  any  thing  elfe,  to  ufe  his  utmod  endeavours  to  gain, 
over  Philip  of  Macedon  ;  which,  he  faid,  was  a  dep  fo  im¬ 
portant,  that  if  it  could  be  gained,  they  might,  without 
much  ado,  become  mailers  of  all  Greece.  But  if  Philip 
could  not  be  prevailed  on  to  make  war  on  the  Romans,  he 
was  of  opinion  that  the  king  fhould  fend  his  fon  Beleucus 


the  young  king.  Having  regulated  affairs  there  in  the  bed  into  Macedon  at  the  head  of  an  army,  and  thus  prevent. 
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manner  he  could,  he  returned  to  Rome,  after  having  ap¬ 
pointed  one  Ariflomenes,  an  Acarnanian,  to  be  chief' mini- 
der  to  the  king.  Aridomenes  being  a  man  of  prudence 
and  fidelity,  acquitted  hirnfelf  very  well  in  his  new  dation. 
Having  taken  care  to  recruit  his  army  as  well  as  he  could, 
he  fent  one  Scopas,  a  man  of  great  authority  among  the 
iEtolians,  into  that  country,  to  raife  auxiliaries.  Scopas 
foon  raifed  an  army  of  6owO  iEtolians,  at  that  time  reputed 
the  bed  foldiers  in  the  world  ;  and  having  joined  the  Egyp¬ 
tian  army,  reduced  all  Judea,  put  a  garrifon  into  the  cadle 
at  Jerufalem,  and,  on  the  approach  of  winter,  returned  to 
Alexandria  loaded  with  booty.  Thefe  exploits,  however, 
were  performed  when  Antiochus  was  ab  fent  in  Afia  Minor; 
and  no  fooner  was  he  returned,  than  the  face  of  affairs  wa3 
changed.  Scopas  was  defeated  in  a  pitched  battle,  where 
one  half  of  his  men  were  deflroyed.  He  himfelf  efcaped  to 
Sidon,  where  he  fhut  himfelf  up  with  10,00©  of  his  fob 


Philip  from  giving  the  Romans  any  aflidance.  But  he  dill 
maintained,  that  the  only  way  to  dereat  the  Romans  was  to. 
fend  an  army  into  Italy.  This  advice  was  again  reje&ed 
and  the  king  imprudently  became  the  aggreffor,  by  falling, 
on  a  body  of  500  Romans  before  war  had  been  declared. 

He  alfo  made  king  Philip  his  enemy,  by  entertaining  the 
regent  of  Athamania,  who  was  a  pretender  to  the  crown  aS 

of  Macedon.  To  complete  all,  he  himfelf  fell  in  love,  tho*  flianie-- 

above  50  years  of  age,  with  a  beautiful  young  woman  offui  hcha“ 
Chaims,  whom  he  married  ;  and  became  fo  great  a  Have  to  V1°Ur' 
this  pafiion,  that  he  entirely  neglected  his  affairs  ;  the  army 
gave  themfelves  up  entirely  to  difiipation  and  debauchery, 
and  every  trace  of  military  difeipline  vaniihed. 

In  the  year  191  B.  C.  Antiochus  was  raifed  from  his  le¬ 
thargy  by  a  declaration  of  war  againd  him  at  Rome,  and 
let  out  for  iF.tolia.  His  army  at  this  time  amounted  to  no- 
more  than  io;ooo  foot  and  500  horfe,  He  had  been  made. 


to 


ki 


SYR 

f.y.  h.  xo  "believe  tliat  be  would  receive  a  va(l  reinforcemen* 


r  264  1 


*9 


30 


KTfleet 


Romans. 


3* 


10  otu^c  x„«  ut  _ _ _ _ in  M* 

'  tolia  :  birt  when  he  came  to  make  the  experiment,  he  foon 
,  .  found'  his  miftake  ;  all  the  troops  he  cotild  raife  there 

bVfhefto*  amounted  to  no  more  than'  4000  men.  With  this  force,  fo 
at  exceedingly  inadequate  to  the  purpofe,  he  was  obliged  to 
rJ’hermopy-0pp0fe  the^  Roman  ?riny,  wild  were  advancing  in  conjnnc- 
U'  tion  with  the  Macedonians,  and  had  already  madeTurnrHing 

?rogrefs.  Antiochus  feisced  the  Straits  of  Thermopyte; 
btit^was  driven  from  them  by  the  Romans,  the-  kin  t  himtelf 
being  the  firft  that  fled.  Airtioft  his  whole  army  was  de- 
flroyed  in  the  battle  or  m  tfie  ptiviuit,  and  AiitiOchus  le- 
turned  with  d.ifgtace  into  Alia. 

r>ooa  after  hi«  return,  Antiochiu  equipped  a  fleet,  of  .200 
fait;  on  which  he  immediately  embarked  for  the  Thracian 
Cherfanefm,  now  Crrm  Tartary,  where  he  fortified  the  ci¬ 
ties  of  Lyiimachta,  Se/his,  and  Abydos,  with  others  in  that 
neighbourhood,  to  prevent  the  Romans  from  eroding  the 
Hellefpont.  In  the  mean  time  Polyxenidas  the  Syrian  ad¬ 
miral  fent  intelligence  to  the  king  that  the  Roman  fleet  had 
railed  appeared  off  Delos;  upon  which  he  defiredhim  to  feek  them 

defeated  by  out  and  engage  them  at  all  events.  He  did  fo,  and  wasde- 
that  of  the  feated  with  the  lofs  of  40  (hips  taken  or  funk  in  the  engage¬ 
ment.  'This  was  foon  after  revenged  by  the  definition  of 
the  Rhodian  fleet  by  the  artifice  of  Polyxenidas  ;  but  in 
the’  end  the  king’s  affairs  went  everywhere  to  wreck.  Ha¬ 
ving  laid  fiege  to  the  city  of  Pergamus,  he  was  obliged  to 
raiie  it  withlofs ;  the  Phcenician  fleet  commanded  by  Han- 
Meets  with  nibal  Was  defeated  by  the  Rhodians;  and  foon  \  after  the 
two  Other  gvlqan  fteet  under  Polyxenidas  was  utterly  defeated  by  the 
becomeSand  Romans.  Antiochus  was  fo  much  difheartened  by  thefe  re- 
l!ke°onc  in- peated  defeats,  that  he  appeared  like  one  infatuated.  In¬ 
fatuated.  ftead  of  fortifying  more  flrongly  thofe  cities  which  lay  on 
the  frontier^  of  his  kingdom,  he  entirely  deferted  them,  and 
thus  Lyiimachia  and  Abydos,  the  two  keys  to  Afia,  fed 
into  the  hands  of  the  Romans  without  the  lead  refiftance.. 

The  arrival  of  the  Romans  in  Afia  (truck  Antiochus  with 
fuch  terror,  that  he  inflantly  fued  for  peace.  1  he  terms  he 
offered  were  indeed  very  advantageous,  but  by  no  means 
agreeable  to  the  expeaations  of  the  Romans.  They  there¬ 
fore  gave  him  this  final  anfvver  :  1.  That  fince  he  had  drawn 
upon  himfelf  the  war,  he  fhould  defray  the  whole  essence 
of  it ;  2.  That  he  fhould  re  (tore  liberty  in  general  to  all  the 
Greek  cities  in  Afia;  and,  3.  That  to  prevent  future  hofti- 
li ties',  he  fhould  rclinquifh  dl  Afia  on  this  fide  Mount  Tam 
rtis.  Thefe  terms,  however,  dill  appeared  to  him  fo  into¬ 
lerable,  that  he  refolved  to  continue  the  war  ;  and  determi¬ 
ned  alfo  to  take  the  mod  imprudent  method  of  carrying  it 
On,  namely,  by  hazarding  all  on  the  event  of  a  general  en¬ 
gagement.  The  king  encamped  near  Magneiia,  and  ftrong- 
fy  fortified  his  camp.  The  Romans  infulted  him  m  his 
trenches,  and  propofed  to  attack  his  fortifications  if  he  con¬ 
tinued  to  decline  an  engagement.  At  lad  the  king,  think¬ 
ing  it  would  be  fhameful  for  him  longer  to  refufe  an  engage- 
ment,  being  at  the  head  of  an  army  far  more  numerous  than 
that  of  the°enemy,  in  a  friend’s  country,  and  in  the  midd  of 
his  allies,  refolved  at  all  events  to  accept  the  challenge,  and 
accordingly  prepared  for  a  dccifive  battle. 

The  Roman  army  confided  of  four  legions,  partly  Ro¬ 
mans  and  partly  Latins,  each  legion  at  this  time  containing 
r  coo  men,  and  of  7000  auxiliaries  fent  by  the  kings  of  Per- 
o-amus  and  Macedon  ;  but  of  thefe  2000  were  ordered  to 
guard  the  camp  during  the  adiom  The  Romans  were  pott¬ 
ed  in  the  centre,  and  the  Latins  in  the  two  wings,  the.  left 
of  which  extended  to  the  river.  On  the  fide  of  the  right 
wing,  to  cover  and  fuppoft  it,  the  conful  poked  the  auxi¬ 
liary  troops  of  Lumenes,  a  fmall  body  of  horfe,  and  fome 
Trallians  and  Cretans  lightly  armed.  Sixteen  elephants 
v;hich  the  Romans  had  were  placed  behind  the  army  by  way 
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of  corps- de  re ferve,  the  conful  not  thinking  it  proper  to  op- 
pofe  them  to  thofe  of  the  enemy,  which  were  far  mote  nu¬ 


merous,  being  in  all  - ^2,  and  befides'  excelled  the  Roman 
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elephants  in  (Length,  height,  and  courage,  the  former  be¬ 
ing  brought  from  Intfia  and  the  latter  from  Africa.  As 
for  the  Syrian  army*  all  the  nations  of  the  tail  ieemed  to  be 
affembled  to  fupport  the  eaufe  ot  Antiochus.  But  the 
main  (Length  ot  it  confided  in  6,000  toot,  armed  after jtlre 
Macedonian  manner,  who  compo  ed  the  phalanx,  ibis 
body  hiced  every  way,  Was  armed  with  long  pikes,  and 
taught  to  fight  in  clofe  order,  as  the  foldierS  oi  Alexander 
the  Great  had  formerly  been.  Antiochus  did  not  draw  up 
his  phalanx  as  uftial,  but  divided  it  into  to  companies  fepa- 
rated  from  each  other,  placing,  in  the  fpaces  between  each 
of  the  companies,  an  elephant  loaded  with  a  tower  full  of 
armed  men.  O11  the  right  of  the  phalanx  was  drawn  up  in 
a  line  part  of  the  cavalry,  viz.  1500  Aftatic  Gauls,  3000 
horfe  armed  cap-a-pee,  and  1000  more,  the  flower  of  the 
Median  cavalry.  At  fome  didance  from  thefe  followed. the 
cavalry  of  the  king’s  houfehold  richly  clothed,  and  wearing 
bucklers  plated  over  with  filver.  In  the  fame  line  1200 
Scythians  on  horfeback,  armed  with  bows  and  arrows,  made 
a  great  figure,  being  all  chofen  men,  and  of  an  extraordi¬ 
nary  fize.  The  light-armed  troops,  to  the  number  of  3OGO, 
partly  Trallians  and  partly  Cretans,  with  I  ,000  Myfian 
archers  and  4000  men  more,  partly  Cyrtoeans  armed  with 
flings,  partly  Perfians  armed  with  bows,  and  paitly  Arabians 
mounted  on  dromedaries,  clofed  the  right  wing,  which  was 
led  on  by  the  king  in  perfon,  fnrrounded  by  a  body  of  Sy¬ 
rians  and  Lydians  well  mounted,  but  not  heavily  armed* 
The  leit  wing  was  commanded  by  Seleueus  and  Antipater; 
the  former  the  king’s  fon,  and  the  latter  his  nephew,  and 
difpofed  thus:  Clofe  to  the  phalanx  were  polled  15CO 
Galatians  and  200O  Cappadocians,  which  king  Ariarathes 
had  fent  to  the  affiftance  of  his  father-in-law.  Next  to  thefe 
were  placed  2700  auxiliaries  fent  from  different  countries  ; 
thefe  were  followed  by  3000  cuiraffiers  well  mounted;  and, 
Lilly,  in  the  (lank  of  this  wing  marched  2000  horfe  lightly 
armed.  At  fome  diflance  were  placed  feveral  fmall  bodies 
of  light-armed  troops  both  foot  and  horfe  ;  among  which 
were  2500  Galatian  horfe,  fome  Tarentines,  Cretans,  Ca- 
rians,  Cilicians,  &c.  The  phalanx,  w  hich  was  in  the  centre, 
was  commanded  by  three  officers  of  diftindtion,  viz.  Minio, 
Zeuxis,  and  Philip.  A  vafl  number  of  chariots,  armed  with 
hooks  and  feythes,  were  drawn  up  before  the  firft  line,  as 
were  likewife  a  great  many  elephants  carrying  towers  with 
feveral  floors,  all  filled  with  (lingers  and  archers  ;  befides 
many  camels,  animals  then  unknown  to  the  Roman  troops, 
mounted  by  Arabians  armed  with  fwords  fix  feet  long,  that 
the  riders  might  from  their  backs  reach  the  enemy.  The 
Romans  had  never  feen  a  more  numerous  army,  nor  011c 
more  finely  adorned;  neverthelefs  they  never  ihowed  fo  great 
a  contempt  for  an  army  as  for  this  which  they  were  now 
going  to  attack. 

On  the  day  of  the  battle  the  weather  proved  very  favour¬ 
able  to  the  Romans ;  for  a  thick  fog  riling  in  the  morning, 
the  day  was  almofl  turned  into  night,  fo  that  the  Syrian 
commanders  could  not  have  all  the  corps  under  their  com¬ 
mand  in  view,  on  account  of  thei/  great  uxtent,  nor  lend 
them  proper  orders  in  time;  whereas  the  fog  was  not  thick 
enough  to  prevent  the  Roman  generals  from  feeing  their  fe¬ 
veral  bodies  at  the  greatefl  difbnce,  as  they  took  up  but 
little  ground.  Befides,  the  damp  which  was  occafioned  by 
the  fog  flackened  the  firings  of  the  enemy’s  bow's,  fo  that 
the  Asiatics  who  ufed  them  could  (hoot  their  darts  and  ar¬ 
rows  but  faintlyi  The  whole  dependence  of  Antiochus  in 
the  firft  attack  was  on  his  armed  chariots,  which  were  to 
cut  their  way  into  the  Roman  army.  For  this  purpofe  they 
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5|{a.  bid  long  halberts  fattened  to  their  poles,  and  fharp  hooks 
J  to  their  axle-trees  ;  the  former  were  about  the  height  of  a 
t  be-man,8  ^ea(^>  and  the  latter  almofl  fwept  the  ground,  and  cut 
rDf  off  the  legs  of  all  who  ftood  in  their  way.  But  Eumenes 
e!.  undertook  to  render  them  ufelefs,  and  even  fatal,  to  the  ene¬ 
my.  This  brave  prince,  putting  himfelf  at  the  head  of  the 
bowmen  ar.d  (lingers,  ordered  them  to  charge,  not  in  a  bo- 
dy,  but  divided  in  platoons,  and  to  aim  only  qt  the  horfes  in 
the  chariots.  Accordingly,  as  foon  as  the  chariots  moved, 
Eumenes  advanced  at  the  head  of  his  men,  who  pouring  on 
them  from  every  quarter  darts,  ftones,  and  javelins,  and  at 
the  fame  time  (houting  as  loud  as  they  could,  fo  frightened 
the  horfes  that  they  could  no  longer  be  kept  in  order,  but 
fcouring  up  and  down,  and  turning  againft  their  own  troops, 
fell  on  the  Arabians  who  fupported  them,  which  occafioned 
a  great  confufion  in  that  quarter,  Thofe  in  the  Syrian  ar¬ 
my  who  were  at  a  diftance,  hearing  the  noife  and  outcries, 
and  not  knowing  the  caufe  of  them,  were  ftruck  with  no 
fmall  terror.  After  this  advantage,  the  Roman  cavalry  ad¬ 
vanced,  and  fell  on  thofe  whom  the  chariots  had  put  in  dif- 
jh<ty-  order.  The  Syrians  being  already  intimidated,  after  a  faint 
kttfc-  refinance  gave  way  ;  and  the  Romans  made  a  great  flaugh- 
ter  of  their  men  and  horfes,  both  being  borne  down  with 
the  weight  of  their  heavy  armour.  Eumenes  charged  the 
left-wing,  in  which  Seleucns  commanded,  with  fuch  vigour, 
f  that  he  put  it  to  flight ;  and  the  fugitives  flying  to  the 
phalanx  for  prote&ion,  put  that  body  likewife  in  diforder : 
which  Domitius  obferving,  advanced  againft  it  at  the  bead 
of  his  legionaries,  but  could  not  break  it  till  he  ordered  his 
1  men  to  attack  the  elephants  ;  which,  as  before  obferved, 

I  were  placed  in  the  fpaces  between  the  companies.  The  Ro- 

I  mans  had  learned,  in  their  wars  with  Pyrrhus  and  Hannibal, 

I  not  to  fear  thofe  monfters  which  were  once  fo  terrible  to 

I  them.  They  attacked  them,  therefore,  with  great  refo- 

I  lution  ;  and  driving  them  againft  the  phalanx,  put  that 

body  into  diforder,  by  means  of  thofe  very  animals  which 
I  had  been  polled  there  for  its  defence. 

But  in  the  mean  time  advice  was  brought  that  the  left 
wing  of  the  Romans  was  in  great  danger.  Antiochus,  who 
had  obferved  that  the  flanks  of  the  left  wing  were  quite 
open  and  uncovered,  the  four  fquadrons  which  covered  it 
having  joined  the  reft  of  the  cavalry  to  fall  upon  the  cne- 
t  xny’s  left  wing,  had  charged  it  at  the  head  of  all  his  auxili¬ 
aries,  not  only  in  front  but  in  flank.  The  Roman  infantry, 

I  feeing  themfelves  in  imminent  danger  of  being  furrounded 
and  hemmed  in  on  all  fides,  fled  in  great  diforder  to  their 
I  camp,  which  was  guarded  by  2000  men  under  the  com- 
[  mand  of  a  legionary  tribune  called  JEmiltus.  This  man  fee- 
i  ing  the  Romans  flying  towards  him,  marched  out  at  the 
head  of  all  his  troops  to  meet  them  5  and  after  having  bit¬ 
terly  reproached  them  for  their  cowardice  and  ignominious 
flight,  ordered  his  men  to  draw  their  fwords,  and  cut  in 
pieces  fuch  as  fhould  advance  one  ftep  farther,  or  refufe  to 
face  about  aoainft  the  enemy.  This  order,  given  fo  feafon- 
xbly,  and  put  in  execution  without  mercy  againft  fome,  had 
the  defired  effeCl.  Thofe  who  were  flying  firft  halted  ;  and 
then,  being  both  reinforced  and  encouraged  by  iEmilius,  re- 
I  turned  under  his  conducl  to  wipe  off  the  difhonour  of  their 
flight.  At  the  fame  time  Attalus  the  brother  of  Eumenes, 
I  having  left  the  right  wing  on  his  receiving  advice  that  the 
left  was  in  danger,  arrived  very  feafonably  with  200  horfe. 
Antiochus  obferving  that  the  troops  which  had  fled  were 
returning  to  the  battle,  and  that  the  enemy's  right  wing 
was  ready  to  fall  upon  him,  turned  his  horfe  about  and  fled. 
This  ferved  in  a  manner  as  a  fignai  for  the  reft  of  the  troops, 
for  the  whole  Syrian  army  immediately  turned  their  backs. 
Eumenes  alone  ptirfued  them  at  the  head  of  the  cavalry, 
and  made  a  moft  dreadful  havock  of  the  fugitives.  The 
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Romans  walking  over  heaps  6f  dead  bodies,  efpecially  whfcre  s?rU> 
the  phalanx  ftood,  marched  up  to  the  Syrian  camp,  attack- 
ed,  and  plundered  it.  The  riches  they  found  in  it  are  not  /their 
to  be  deferibed  :  but  the  taking  of  it  coft  the  Romans  acarrpta- 
new  battle,  which  proved  more  fatal  to  the  Syrians  than^u. 
that  in  the  field  ;  for  the  Romans  having,  in  fpite  of  a  moft 
defperate  refiftance,  forced  the  intrench ments,  gave  no  quar¬ 
ter,  but  put  all  to  the  fword  wkhout  diilinCtion.  There 
fell  this  day  in  the  battle,  in  the  purfuit,  and  in  the  plunder 
of  the  camp,  50,000  foot  and  4000  horfe  ;  1500  were  ta¬ 
ken  prifoners,  and  15  elephants.  In  the  confular  army  there 
were  but  300  foot  killed  and  25  horfe.  Eumenes  had  only 
15  of  his  men  killed  ;  fo  that  this  viclory,  as  we  are  told  by 
the  ancients,  feemed  a  prodigy  to  all  nations  both  of  the 
eaft  and  weft.  , 

Antiochus  retired  to  Sardis  with  as  many  of  his  forces 
that  had  efcaped  the  daughter  as  he  could  draw  together. 

From  Sardis  he  foon  marched  to  rejoin  his  fon  Scleucus, 
who  had  fled  to  Apamea.  As  for  the  conful,  he  took  ad- 
vantage  of  the  king's  defeat  and  flight,  making  himfelf  maf- 
ter  of  all  the  neighbouring  countries.  Deputies  haftened 
to  him  from  all  parts ;  the  cities  of  Thyatira,  Magnefia* 

Trallis,  Magnefia  in  Caria,  all  Lydia,  and  Ephefus  itfelf, 
though  highly  favoured  by  Antiochus,  declared  for  the  Ro- 
mans.  Polyxenidas,  upon  the  news  of  the  king’s  defeat, 
left  the  port  of. Ephefus,  and  failed  to  Patara,  where  he 
landed  with  a  very  fmall  guard,  and  retnrned  by  land  into 
Syria.  The  conful  took  the  road  to  Sardis,  which  opened 
its  gates  to  him.  As  he  flopped  there,  his  brother  Africa- 
nus,  as  foon  as  his  health  allowed  him,  came  and  joined  him 
in  that  city,  and  congratulated  him  on  the  glory  he  had  fo 
lately  acquired. 

Antiochus  finding  his  affairs  in  a  bad  fituation  both  by 
fea  and  land,  and  not  daring  to  appear  before  the  confular 
army  in  the  field,  fent  Antipater  his  brother’s  fon,  and 
Zeuxis,  who  had  been  governor  of  Lydia  and  Phrygia,  to 
fue  for  a  peace.  They  were  ordered  to  treat  chiefly  with 
the  elder  brother,  of  whofe  clemency  and  good  nature  An¬ 
tiochus  entertained  a  high  opinion.  Accordingly*  on  their 
arrival  at  Sardis,  where  the  conful  then  was  with  his  bro« 
ther,  they  addreffed  the  latter,  and  were  by  him  prefented 
to  the  conful.  Their  fpeech  was  very  fubmiflive,  and  fuch 
as  became  a  vanquifhed  people. 

Hereupon  a  council  was  fummoned,  and  after  long  de¬ 
bates  the  ambaffadors  were  called  in  ;  and  Scipio  Africanus 
being  defired  by  the  conful  to  acquaint  the  deputies  with 
the  refolutions  of  the  affembly,  is  faid  to  have  expreffed  him¬ 
felf  in  the  following  terms  :  “  We  are  fenfible  that  the  vic¬ 
tory  which  we  have  lately  gained  is  owing  to  the  gods,  and 
therefore  fhall  treat  the  vanquifhed  with  moderation,  de¬ 
manding  little  more  of  them  now  than  we  did  at  our  firft  ^ 
entering  into  Afia.  Antiochus  fhall  obtain  a  peace  upon  Antiochus 
the  following  terms  :  That  he  give  up  his  pretenfions  to°hrain? 
Europe,  confine  his  dominions  to  Afia  beyond  Mount  Tau-  ver/hard 
rus  ;  and  that  he  pay  15,000  Euboec  talents  for  the  ex-  terms/ 
pences  of  the  war;  500  down,  2500  when  the  fenace  and 
people  fhall  confirm  the  articles,  and  1000  more  every  year 
for  12  years  together.  We  alfo  infill  upon  his  fatisfying 
king  Eumenes,  and  his  paying  him  the  400  talents  he  owes 
him,  and  what  remains  due  for  the  corn  which  his  father 
fent  to  the  king  of  Syria.  It  is  likewife  the  pleafnre  of  the 
council  that  you  deliver  up  to  us  Hannibal  the  Carthagi¬ 
nian,  Thoas  the  JEtolian.  Mnefilochus  the  Acarnanian,  and 
Philo  and  Eubulus  two  Chalcidians;  for  thefe  have  been  the 
authors  of  our  divilions,  the  incendiaries  who  kindled  the 
prefent  war.  Laftly,  the  king  of  Syria,  for  a  further  proof 
of  his  fincerity,  fhall  give  us  20  fuch  hoftages  as  we  fhall 
choofe,  of  whom  Antiochus  his  youngeft  fon  fhall  be  one.’*, 
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The  ambafladors  of  Antiochus  had  been  ordered  tore-  Maize  thrives  in  the  light  fori  of  Balbec,  and  even  nee  is  Syri, 


1YJLCUZTC  till  1VC8  III  uit  «  *  «  -  -  > 

cultivated  with  fuccefs  on  the  borders  of  the  marfhy  coun-  II  , 

trv  of  Havuia,  'T'R**r  la tel v  hpmin  to  nlant  furar.  *  'tn* 


fufe  no  terms  \  and  thcreiore  thefe  were  accepted,  and  the  . ~  . . . 

whole  affair  concluded.  So  that  the 'Syrian  ambaffadors  trv  of  Havuia,  They  have  lately  begun  to  plant  tujar- 
row  preoared  to  fet  out  for  Rome,  to  get  the  conditions  of  canes  in  the  gardens  cf  Saide  and  of  Bairout,  and  they  find 
peace  prooofed  by  Scioio  ratified  there.  In  the  mean  time,  them  equal  t©  thofe  of  the  Delta.  Indigo  grows  without  cub 
the  confuf  dividing  his  army  into  three  bodies,  put  it  into  tivating  on  the  banks  of  the  Jordan,  in  the  country  of  Bifan, 
winter- quarters  ;  one  part  continued  at  Ma  ?nefia,  another  and  only  requires  care  to  make  it  of  an  excellent  quality, 

~  th*  tlilrH  to  Fnhefus.  where  the  The  hill-lides  of  I .atakia  produce  tobacco,  Gaza  produces 

dates  like  Mecca,  and  pomegranates  like  Algiers;  Tripoli 
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was  fent  to  Tralhs,  and  the  third  to  Ephefus,  where  the 
Scipios  took  up  their  quarters.  There  they  received  a  new 
embafiy  from  Antiochus,  with  thehoftages  he  had  promifed, 
the  Roman  prifoners  and  deferters,  and  the  lirangers  which 
the  confuf  had  demanded,  except  Hannibal,  who  after  the 
king’s  defeat  had  fled  out  of  his  dominions  ;  and  Thoas  the 
jEtolian,  who,  as  foon  as  he  heard  that  a  treaty  was  on  foot 
between  Antiochus  and  the  Romans,  had  returned  to  ^Eto- 
lia,  where  a  war  was  likely  to  break  out  between  that  re¬ 
public  and  Rome.  L.  Aurelius  Cotta  was  fent  with  the 
ambaffadors  to  Rome,  to  acquaint  the  fenate  with  the  par¬ 
ticulars  of  the  treaty.  When  they  appeared  before  the  con- 
feript  fathers,  they  fpoke  with  great  fubmiffiom  and  only 
defired  them  to  ratify  the  articles  which  the  Scipios  had  of¬ 
fered  to  their  mafler.  The  fenate,  after  examining  them, 
ordered  that  a  treaty  of  peace  fhould  be  concluded  with  An¬ 
tiochus,  and  the  articles  of  it  engraved  on  brafs,  and  fixed 
up  in  the  Capitol.  They  only  added  one  claufe,  which  was, 
That  the  Syrians  fhould  change  every  year  all  their  hofta- 
ges,  except  the  fon  of  king  Antiochus,  who  fhould  continue 
at  Rome  as  long  a3  the  republic  thought  fit.  The  peace 
being  thus  ratified,  and  all  Afia  on  this  fide  Mount  Taurus 
delivered  into  the  hands  of  the  Romans,  the  Greek  cities 
were  by  them  reftored  to  their  liberty,  the  provinces  of  Ca- 
ria  and  Lydia  given  to  the  Rhodians,  and  all  the  refl  that 
had  belonged  to  Antiochus  beftowed  upon  Eumenes. 

Antiochus  did  not  long  furvive  his  misfortune  at  Magne- 
fia.  Some  tell  us,  that  being  greatly  puzzled  how  to  raife 
the  fum  he  had  engaged  to  pay  to  the  Romans,  he  feized 
on  the  riches  which  had  for  many  ages  been  deposited  in  a 
temple  of  Jupiter  Belus  in  the  province  of  Elymais  ;  upon 
which  the  populace  rofe  in  arms,  and  flew  him  and  all  his 
attendants.  Others  inform  us,  that  he  was  killed  at  an  en¬ 
tertainment  by  one  of  his  guefts. 

Antiochus  the  Great  died  in  187,  and  with  him  the  glory 
cf  the  Syrian  empire.  The  Romans  now  gave  laws  to  the 
kings  of  Syria,  infomuch,  that  when  Antiochus  Epiphanes 
the  grandfon  of  Antiochus  the  Great  hefitated  at  obeying 
the  commands  of  the  fenate,  one  of  the  ambafiadors  drew  a 
circle  round  him  with  a  rod  on  the  floor,  and  told  him  that 
he  fhould  not  go  out  of  that  fpot  before  he  had  told  him 
what  he  was  to  do.  The  moft  remarkable  tranfadfions  of 
this  prince  are  h:s  wars  with  the  Jews,  and  perfections 
of  them  ;  of  which  a  full  account  is  given  under  the  article 
Jews.  After  a  variety  of  ufurpers  and  tyrants,  the  king¬ 
dom  of  Syria  fell  under  Tigranes  king  of  Armenia  in  the 
year  8  3  B.  C.  ;  and  upon  his  overthrow  by  the  Romans,  it 
became  a  province  ©f  the  dominions  of  the  republic.  From 
them  it  was  taken  by  the  Saracens  in  the  reign  of  the  caliph 
Omar,  and  is  now  a  province  of  Turkey  in  Afia. 

Syria  is  in  fome  meafure  only  a  chain  of  mountains,  va- 
of  rying  in  their  levels,  fituation,  and  appearances.  The  part 
of  the  country,  however,  next  the  fea  is  in  general  low, 
and  befides  this  there  are  feveral  extenfive  valleys.  Tne  cli¬ 
mate  on  the  fea-coaft  and  in  thefe  valleys  is  very  hot,  but  in 
the  higher  parts  of  the  country  it  bears  a  good  deal  of  re- 
femblance  to  that  of  France.  Syria  is  exceedingly  fertile, 
and  the  variety  of  its  produaions-  is  very  great.  Befides 
wheat,  rye,  bailey,. beans,  and  the  cotton  plant,  which  is 
cultivated  everywhere,  Paleftine  abounds  in  fefamum,  from 
which  oil  is  procured,  asd  doura  as  good  as  that  of  Egypt. 


affords  oranges  equal  to  thofe  of  Malta  ;  Bairout  figs  like voi* 
thofe  of  Marfeilles,  and  bananas  not  inferior  to  thofe  of  St 
Domingo  ;  Aleppo  enjoys  the  exclufive  advantage  of  pro¬ 
ducing  piftachios  ;  and  Damafcus  juftly  boafls  of  poflefiing 
all  the  fruits  known  in  our  provinces.  Its  ftony  foil  fuits 
equally  the  apples  of  Normandy,  the  plums  of  Touraine, 
and  the  peaches  of  Paris.  Twenty  forts  of  apricots  are 
reckoned  there,  the  flone  of  one  of  which  contains  a  kernel 
highly  valued  through  all  Turkey.  The  cochineal  plant, 
which  grows  on  all  that  coaft,  contains  perhaps  that  pre¬ 
cious  infe&  in  as  high  perfe&ion  as  it  is  found  in  Mexico 
and  St  Domingo. 

The  inhabitants  may  be  divided  into  three  principal  claf* 
fes  :  the  descendants  of  the  Greeks  of  the  Lower  Empire  ; 
the  Arabs,  their  conquerors;  and  the  Turks,  the  prefent 
ruling  power ;  and  thefe  again,  the  firfl  into  three,  the  fe* 
cond  into  four,  clafles  ;  befides  three  wandering  tribes  of 
Turkomen,  Curds/  and  Bedouin  Arabs.  The  ancient  in¬ 
habitants  before  the  Greeks  under  Alexander  are  entirely 
loft.  The  inhabitants  are  in  general'of  a  middling  ftature, 
and  the  eyes  of  the  women  almoft  everywhere  beautiful,  and 
their  ftiape  corre&  and  well  proportioned.  The  general 
language  is  Arabic.  Syriac  is  a  dead  language. 

SYRINGA,  the  Lilac,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  diandria,  and  order  of  monogynia  ; 
and  in  the  natural  fyftem  ranging  under  the  44th  order, 
Sepiaria.  The  corolla  is  quadrifid,  and  the  capfule  is  bilo¬ 
cular.  There  are  three  fpecies,  the  vulgaris,  perfica,  and 
fufpenfa.  "The  two  firft  are  natives  of  Perfia,  and  the  laft 
of  Japan. — The  vulgaris ,  which  is  diftinguifhed  by  ovate 
heart-fhaped  leaves,  was  cultivated  in  Britain  about  the  year 
1 597  by  Mr  John  Gerard. — -The  perjica ,  which  has  lanceo¬ 
late  leaves,  was  cultivated  in  1658;  but  how  long  both 
fpecies  might  have  been  introduced  into  Britain  before  thefe 
dates,  it  is  perhaps  impoflible  to  afeertain. 

SYRINGE,  a  well-known  inftrument,  ferving  to  imbibe 
or  fuck  in  a  quantity  of  fluid,  and  to  fquirt  or  expel  the 
fame  with  violence.  The  word  is  formed  from  the  Greek 
vvzty%9  or  the  Latin  fyrinx  “a  pipe.”— -A  fyringe  is  only  a 
Angle  pump,  and  the  water  afeends  in  it  on  the  fame  prin¬ 
ciple  as  in  the  common  fucking-pump.  See  Hydrosta¬ 
tics,  n°  2  et  feq. 

SYRUP,  in  pharmacy,  a  faturated  folution  of  fugar,  made 
in  vegetable  deco&ions  or  infufions.  See  Pharmacy,  ch. 
xxiii- 

SYSTEM,  in  general,  denotes  an  aflembtage  or  chain  of 
principles  and  conclufions,  or  the  whole  of  any  dodlrine, 
the  feveral  parts  whereof  are  bound  together,,  and  follow  or 
depend  on  each  other;  in  which  fenfe  we  fay  a  fyjtem  of  phi- 
lofophy ,  a  fyftem  of  divinity ,  &c.  The  word  is  foimed  from 
the  Greek  vur»/«a  “  compofition,  compages.” 

System,  in  the  animal  economy,  the  vafcular ,  the  ner~ 
vous,  and  the  cellular.  See  Anatomy. 

System,  in  mufic,  an  aftemblage  of  the  rules  for  harmo- 
deduced  from  fome  common  principle  by  which  they  are 
reunited  ;  by  which  their  connexion  one  with  another  is 
foimed  ;  from  whence,  as  from  their  genuine  fource,  they 
natively  flow;  and  to  which,  if  we  would  account  for  them, 
we  mu  ft  have  recourfe.  See  the  articles  Chromatic,  Dia- 
%  TONIC* 
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fovic,  I-NJf AF.MONIC,,  HARMONY,  Interval,  and  Mu- 
sic. 

/  System,  in  botany.  See  Botany,  page  430. 

System,  in  aftronomy.  See  Astronomy. 

SYSTOLE,  in  anatomy,  the  contra&ion  of  the  heart, 
whereby  the  blood  is  drawn  off  its  ventricles  into  the  arte¬ 
ries  ;  the  oppofite  (late  to  which  is  called  the  dioftole ,  or  dU 
latation  of  the  heart .  See  Anatomy,  nJ  124. 

SYS  TYLE,  in  architecture,  that  manner  of  placing  co- 
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lumn3  where  the  fpace  between  the  two  (hafts  confids  of  two 
diameters  or  four  modules, 

SYZ  YOY,  Syzygia,  in  adronomy,  a  term  equally  ufed 
for  the  conjunction  and  oppofition  of  a  planet  with  the  fun. 
The  word  is  formed  from  the  Greek  vu^uyia,  which  proper¬ 
ly  (ignifies  conjundlo .  On  the  phenomena  and  circumftances 
of  the  fyzygies  a  great  part  of  the  lunar  theory  depends* 
See  Astronomy. 
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Tor  t,  the  19th  letter  and  16th  confonant  of  our  al- 
5  phabet  ;  the  found  whereof  is  formed  by  a  ilrong 
expulfion  ©f  the  breath  through  the  mouth,  upon  a  hidden 
drawing  back  of  the  tongue  from  the  fore-part  of  the  palate, 
with  the  lips  at  the  fame  time  open.  The  proper  found  of 
/  is  expreffed  in  mod  words  beginning  or  ending  with  that 
letter  ;  as  in  take ,  telly  hot,  put .  77  before  a  vowel  has  the 
found  o l  fiy  or  rather  o £  Jhi,  as  in  creation,  except  when  f 
precedes,  a3  in  quejtion  ;  and  in  derivatives  from 'words  end¬ 
ing  in  ty ,  as,  mighty ,  mightier .  7/6  has  two  founds  ;  the  one 

foft,  as  thouy  father  ;  the  other  hard,  as  thing  y  think .  The 
found  is  loft  in  thefe  words,  then,  theme,  and  therey  with  their 
derivatives  and  compounds  ;  and  in  the  words  that>  thisy  thusy 
thy,  they y  though  ;  and  in  all  words  in  which  th  comes  be¬ 
tween  two  vowels,  as,  whether,  rather  ;  and  between  r  and 
a  vowel,  as  bur  thin. 

In  abbreviations,  amongd  the  Roman  writers,  T.  (lands 
tor  Tttus,  Titius,  &c.;  lab.  for  Tabulrius  ;  i  ab.  P.  H.  C. 
Tabularius  thjpcmi €  Citerioris  ;  Tar.  Tarquinius  ; 

Li.  Tiberius:  i'l.  F.  T.beriiJUtus  ;  Ti.  L  Tiber ii  libertus 
Ti.  E.  Tibeni  Nepos  ;  T.  J.  A.  V.  P.  V.  D.  tempore judi- 
cem  arbttrun  ve  pqflulat  ut  del  ;  T.  M.  P.  terminum  pojuit  ; 
i.  M.  D.  D.  terminum  dedicuvit ;  Tr.  trans,  tnbunus  ;  Tr. 
M  or  Mil.  tnbunus  mil  turn  ;  TR.  PL.  DES.  tnbunus  p/ebis 
dejignatui  ;  1  R,  AER.  tnbunus  ararii  ;  1  RV.  CAP.  trium- 
Tin  cajoles  ;  T.  P.  or  TRIB.  POT.  tnbunicia  potejhte  ; 

1  ul.  PI.  Tullus  liojlilius. 

An.ongft  the  ancients,  T.  as  a  numeral,  flood  for  one 
hundred  undjixty  ;  and  with  a  dafh  at  top,  thus,  7,  it  fur. 
nificd  on  hunortd  and  fixty  thouj and.  In  mufic,  T  (lands 
lor  tutt’y  “  all,  or  altogether.” 

l  AI> ANUS,  the  breeze-fly  :  a  genus  of  infeCls  be- 
onging  to  the  order  of  dtptera .  The  mouth  is  extended 
in  a  ncdiy  probofeis,  terminated  by  two  lips.  The  reilrum 
”  furn,flled  ^lth  pointed  palpi  placed  on  each  fide  of 
t  le  proL  lcis,  and  parallel  to  it  Gmtlin  has  enumerated 
3«  fpecies  ;  of  which  three  only  are  found  in  Great  Britain, 
the  bovmus,  pluviatilis,  and  coecutiens. 

1.  The  bovmm,  or  great  horfe  fly,  has  a  grey  head  ;  the 
eyes  almofi  of  a  black  brown,  occupying  the  great  ell  part 
•Aihe  .tho,ax  isot  a  g^y  colour;  the  abdomen  is 
yellow i(h,  with  a  triangular  white  fpot  on  the  middle  of 
every  ring,  which  conllitutes  a  longitudinal  band  of  foots, 

l16  *?0Ult  °f  which  is  dirtaed  towards  the  thorax.  ~The 
thighs  are  blackilh,  and  the  legs  yellow.  1  he  wings  are 
omewhat  dufky,-\vith  brown  veins  of  a  deeper  dye.  This 
infect  is  the  terror  or  horned  cattle,  horfes,  Sc c.  Its  mouth 
is  aimed  with  two  (harp  hooks  which  penetrate  their  hide; 

!  ‘!e  vvit^  tt s  probofeis,  which  is  fhaped  like  a  ding,  it 
lucks  their  blood,  of  which  it  is  very  greedy.  The  punc- 
ure  of  the  tabaiius  is  keen  and  painful.  'The  infed  is  very 
common  in  damp  woods  and  meadows,  efpecially  during  the 
£reat  heats,  when  it  is  mod  troublefome.  The  horned  cat¬ 


tle  are  fometimes  fo  meleded  by  their  flings,  that  they  go  Tabarca, 
mad,  run  down  precipices,  tear  themfelves  on  the  (lumps  ofTabafteer, 
trees,  ft  ones,  &c.  ‘ 

2.  The  pluviatilis  is  of  an  afhen  grey  colour ;  its  eyes  are 
green,  with  brown  (Leaks.  'The  thorax  is  brown,  marked 
with  about  feven  longitudinal  grey  lines  ;  the  wings,  which 
are  brown  and  a(h -coloured,  "are  dotted  over  with  fmali 
white  fpots,  and  have  a  black  fpot  on  the  margin  ;  the  legs 
are  furrounded  with  brown  and  white  rings  alternately. 

This. fpecies  is  very  common  in  meadows,  and  is  about  four  ’ 

lines  in  length. 

3.  The ccerutiens  has  a  brown  head;  eyes  green  and  brown, 
with  black  fpots  ,*  the  thorax  brown  with  black  fpots;  the 
abdomen  above,  yellow  with  trfangular  brown  fpots ;  yel¬ 
low  legs,  and  white  wings  with  black  and  brown  fpots. 

The  length  is  four  lines  and  a  half. 

i  ABARCA,  a  little  idand  lying  oppofite  to  a  fmali 
town  of  that  name,  which  divides  the  maritime  coads  of 
T.  unis  and  Aigiers,  in  Africa/ two  miles  from  the  land, 
in  poffeflion  of  the  noble  family  of  the  Lamelli'iii  of  Genoa, 
who  have  here  a  governor  and  a  garrifon  of  200  men  to  pro- 
ted  the  coral  fifhery.  N.  Lat.  36.  50  E.  Long.  9.  16. 

TABASHEER,  a  Perfian  word,  fignifying  a  hard  fub- 
fiance,  found  in  the  cavities  of  the  bamboo  or  Indian  reed* 
and  highly  valued  as  a  medicine  in  the  Eafl  Indies.  Though 
fome  account  was  given  of  the  tabafheer  by  the  Arabian 
physicians,  no  accurate  knowledge  of  it  was  obtained  till 
Dr  Ruffd.  favoured  the  public  with  his  obfervations  on  it. 

According  to  this  gentleman’s  information,  the  tabafheer 
is  produced  from  the  female  bamboo,  which  is  diflinguifhed 
from  the  male  by  the  the  largeneis  of  its  cavity.  It  is  eafy 
to  difeover,  without  opening  them,  what  bamboos  contain 
it,  as  they  make  a  rattling  noife  when  fhaken.  Dr  Ruflel 
having  examined  a  bamboo  brought  from  Vellore,  confid¬ 
ing  or  fix  joints,  found  no  appearance  or  tabafheer  in  two 
of  them  :  all  the  red  contained  fome,  but  of  various  qua-  v * 
lity  and  quantity  ;  the  whole  amounting  to  about  27  grains. 

The  beft  was  of  a  bluifh  white  refembling  fmali  fragments 
of  (hells,  harder  alfo  than  the  reft,  but  which  might  be  eafily 
crumbled  between  the  fingers  into  a  gritty  powder ;  and 
when  applied  to  the  tongue  and  palate,  had  a  flight  faline  and 
teflaceous  tafte;  the  weight  not  exceeding  four  grains.  The 
colour  of  the  red  was  cine ritious,  rough  on  the" furface,  and 
more  friable  ;  having  fome  particles  of  a  larger  fize  inter¬ 
mixed,  but  light,  fpongy,  and  fomewhat  refembling  pumice 
dones  ;  which  appearance,  our  author  fuppofes,  led  the  A- 
rabians  to  think  that  fire  was  concerned  in  the  production* 
the  two  middle  joints  were  of  a  pure  white  c  lour  within, 
and  lined  with  a  thin  film.  In  thefe  the  tabafheer  was  prin¬ 
cipally  found.  The  other  joints,  particularly  the  two  up¬ 
per  ones,  were  difcoioured  within  ;  and  in  fome  parts  oi  the 
cavity  was  found  a  blackifh  fubitance  in  grains  or  in  pow¬ 
der,  adhering  to  the  Tides,  the  film  being' there  obliterated. 
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Tabafheer  I„  two  or  three  of  the  joints  a  finall  round  hole  was  found  ten  curtains,  twenty  ^orbits  Ion  ^  and  T'ht» 
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at  top  and  bottom,  which  feemed  to  have  been  perforated 

nade  by  fome  inietft.  ,  .  „ ,  , 

*  Garzius  informs  us,  that  it  is  not  found  in  all  bamboos, 
nor  in  all  the  branches  indifcriminately,  but  only  in  thofe 
growing  about  Bifnagur,  Batecala,  and  one  part  of  the  Ma¬ 
labar  coaft.  Dr  RufTcl  was  informed  by  a  letter  from  a 
medical  gentleman  attending  the  embafly  to  the  Nizam,  that 
though  tabafheer  bears  a  high  price  at  Hydrabai,  it  is  never 
brought  thither  from  Biinagur  ;  and  that  fome  of  what  is 
fold  in  the  markets  comes  from  the  pafs  of  Atcour  in  Ca- 
noul ;  and  fome  from  Emnabad,  at  the  diftanceof  about  80 
miles  to  the  Korth  well ;  but  that  the  molt  part  c-  mes  from 
Mafulipatam.  That  fold  in  the  markets  is  of  two  kinds  ; 
one  the  rate  of  a  rupee  per  dram,  but  the  other  only  halt 
that  pi  ice  ;  the  latter,  however,  is  fuppofed  to  be  facti¬ 
tious,  and  made  up  moftly  of  burnt  teeth  and  bones.  Dr 
Jluffel  himfelf  alfo,  is  perfuaded  that  the  tabafheer  met 
with  in  commerce  is  greatly  adulterated.  The  above- 
mentioned  gentleman  likewife  informed  the  dodtor  that  ta¬ 
bafheer  was  produced  in  great  quantities  at  Sylliat,  wheie 
it  is  fold  by  the  pound,  from  one  rupee  to  one  and  an  halt  ; 
formincr  a  confiderable  article  of  trade  from  Bengal  to  f  erfia 
and  Arabia.  There  is,  however,  a  third  kind,  much  tu- 
periorto  either  of  the  two  above  deferibed  ;  differing  not 
only  in  its  fuperior  whitenefs,  but  likewife  in  beim  much  lefs 
mixed  with  heterogeneous  particles  ;  being  likewife  much 
harder,  heavier,  and  fcarcely  in  any  degree  triable  by  the 

linger.  .  , 

From  the  experiments  of  Dr  RufTel,  it  appears  that  the 
tabafheer  is  the  juice  ot  the  bamboo  thickened  and  hardened 
to  a  certain  degree.  Its  chemical  qualities,  as  far  as  we  ave 
heard,  have  not  yet  been  minutely  examined.  The  follow¬ 
ing  obieivations  on  its  medical  effects  were  taken  from  a 
Perfian  work,  intitled  the  “  Tofut  ul  Monein  of  Mahommed 
Monein  Hoieiny by  Mr  Williams,  a  furgeon  m  the  fervice 
of  the  Eait  India  company.  'I  he  tabafheer  puts  a  hop  to 
bilious  vomitings  and  to  the  bloody  flux.  .  It  is  al.o  o.  ei- 
•vice  in  cafes  of  palpitation  of  the  heart,  in  famtings,  and 
for  flren  Tthemng  thofe  members  of  the  body  that  are  weak¬ 
en  d  by  heat.  It  is  ufeful  alfo  for  the  piles,  and  lor  acute 
or  burning  fevers,  and  for  puflules  in  the  mouth  (thrufh)  ; 
and,  given  with  oxymel,  is  of  fervice  againft  reftleEnefs, 
melancholy,  and  hypochondriacal  affedions.  The  habitual 
internal  ufe  of  it  is  prejudicial  to  the  vmie  powers..  It  is 
alfo  laid  to  be  prejudicial  to  the  lungs.  Us  correctives  arc 
the  gum  of  the  pine  and  honey.  1  he  dofe  of  it  is  to  the 
weight  of  two  d’herems,  or  feven  mafhas.  .... 

TABBY,  in  commerce,  a  kind  of  rich  fi lk  which  has  un¬ 
dergone  the  operation  of  tabbying. 

TABBYING,  the  patting  a  Elk  or  fluff  under  a  calendar, 
the  rolls  of  which  are  made  of  iron  or  copper  varioufly  en- 
graven,  which  bearing  unequally  on  the  huff*  renders  th* 
furface  thereof  unequal,  fo  as  to  retted  the  rays  of  light 
differently,  making  the  reprefentation  of  waves  thereon. 

TABELLIO,  in  the  Roman  law,  an  officer  or  fenvener, 
much  the  fame  with  our  notaries- public,  who  are  often  called 

^ABERNACLE,  among  the  Hebrews,  a  kind  of  buildi 
in?,  in  the  foim  of  a  tent,  let  ups  by  exprefs  command  ot 
God,  for  the  performance  of  religions  worftiip,  faenhees, 
&c.  during  the  journeying  of  the  Ifraelites  in  the  wilderneis- 
and,  after  their  fettlement  m  the  land  of  Canaan,  made  ufe 
of  for  the  fame  purpofe  till  the  building  of  the  temple  of 
Terufalem.  It  was  divided  into  two  parts  ;  the  one  covered; 
and  properly  called  the  tabernacle  ;  and  the  other  open,  called 
the  court .  The  curtains  which  covered  the  tabernacle  were 
made  of  linen*  of  fever*!  colours,  embroidered,,  There  were 


Five  curtains  fattened  together  made  up  two  coverings,  ^ 

which  covered  up  all  the  tabernacle.  Over  thefe  there  were  . - ^ 

two  other  coverings;  the  one  of  goat’s  hair,  the  other  of 
{beep’s  fleins.  The  holy  of  holies  was  parted  from  the  reft  of 
the  tabernacle  by  a  curtain  made  faft  to  four  pillars,  Hand¬ 
ing  ten  cubits  from  the  end.  The  length  of  the  whole  taber¬ 
nacle  was  32  cubits,  that  is,  about  50  feet ;  and  the  breadth 
1 2  cubits,  or  19  feet.  The  court  was  a  fpot  ot  ground  » co 
cubits  long,  and  50  in  breadth,  enclofed  by  20  columns, 
each  20  cubits  high  and  10  in  breadth,  covered  with  iilver, 
and  Handing  on  copper  bafes,  five  cubits  diftant  I  from  one 
another  ;  between  which  there  were  curtains  drawn,  and 
fattened  with  hooks.  At  the  eaft  end  was  an  entrance,  20 
cubits  wide,  coveied  with  a  curtain  hanging  loofe. 

Feu  ft  of  Tabernacles,  a  folemn  feftival  of  the  Hebrews, 
obferved  after  harveft,  on  the  1  5th  day  of  the  month  1  ifn, 
inflamed  to  commemorate  the  goodnefs  of  God,  who  pro- 
tedled  the  Ifraelites  in  the  wildernefs,  and  made  them  dwell 
in  booths,  when  they  came  out  of  Egypt.  On  the  firft  day 
of  the  feaft,  they  began  to  ere&  booths  of  the  boughs  or 
trees,  and  in  thefe  they  were  obliged  to  continue  feven  days. 
The  booths  were  placed  in  the  open  air,  and  were  not  to  be 
covered  with  cloths,  nor  made  too  clofe  by  the  thicknefs  ot  the 
boughs;  but  fo  loofe  that  the  fun  and  the  flars  might  be  feen, 
and  the  rain  defeend  through,  them.  For  further  particulars 
of  the  celebration  of  this  feftival,  fee  Levit.  ch.  xxnn 
*  TABERNJB  (anc  geog.)  See  Tres  Tabem*. 

TABERNiEMONTANA,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  pentandria,  and  order  of  mo- 
nogynta ;  and  in  the  natural  fyftem  arranged  under  the  30th 
order,  Contort*.  There  arc  two  horizontal  folholes,  and 
the  feeds  are’  immerfed  in  pulp.  There  are  eight  fpecies, 

all  of  foreign  growth.  #  f 

TABLE,  a  moveable  piece  of  furniture,  ufually  made  ot 
wood  or  ft  one,  and  fupported  on  pillars  or  the  like,  for  the 
commodious  reception  of  things  placed  thereon.  . 

Table  is  alfo  uted  for  the  fare  or  entertainment  ier- 

ved  uo« 

Table,  in  mathematics,  fy  Items  of  numbers  calculated  ta> 
be  ready  at  hand  for  the  expediting  agronomical,  geometrical, 
and  other  operations. 

TABLE-Boek.  See  Writing.  .  .  * 

Table- Mountain,  a  mountain  of  Africa,  being  the  moit 
wefterly  cape  or  promontory  in  that  part  of  the  woild,  and 
near  the  Cape  o>  Good  Hope.  The  bay  which  i»  tormed 

thereby  is  called  the  T ulk-bay.  , ,  e 

Laws  of  the  Twelve  Tables,  were  the  firft  fet  of  laws  of 
the  Romans  ;  thus  called  either  becaufe  the  Romans  then 
wrote  with  a  ftyle  on  thin  wooden  tablets  covered  with  wax; 
or  rather,  becaufc  they  were  engraved  on  tables  or  plates  of 
copper,  to  be  expoied  in  the  moll  noted  part  of  the  public 
forum.  After  the  expulfion  of  the  kings,  as  the  Romans 
were  then  without  any  fixed  or  certain  fyftem  of  law,  at 
lead  had  none  ample  enough  to  take  in  the  various  cafes 
that  might  fall  between  particular  perfons,  it  was  lefolved 
to  adopt  the  bed  and  wifeil  laws  ot  the  Greeks,  One  Iier- 
modorus  was  firft  appointed  to  ttanflate  them,  and  the  de¬ 
cemviri  aterwards  compiled  and  reduced  them  into  ten 
tables.  After  a  world  of  care  and  application,  they  were  , 
at  length  enafted  and  confirmed  by  the  fenate  and  an  aflem.  ] 
bly  of  the  people,  in  the  year  ot  lit  me  303.  I  he  follow, 
in?  year  they  found  iomething  wanting  therein,  which  the/  J 

fopplied  from  the  laws  of  the  former  kings  ot  Rome,  and 

from  certain  cuftoms  which  long  ufe  had  authonied  .  . 

thefe  being  engraven  on  two  other  tables,  made  the  law 
of  the  twelve  tables,  fo  famous  in  the  Roman  jurifpru-j 
dence,  the  fource  and  foundation  of  the  civil  or  Raman^law.^ 
I 
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Ta9W  of  the  Lawy  in  Jcwilh  antiquity,  two  tables  on 
which  were  written  the  decalogue,  or  ten  commandments, 
given  by  God  to  Mofes  on  mount  Sinai. 

TABOO,  a  word  ufed  by  the  South  Sea  iflanders,  near¬ 
ly  of  the  fame  import  as  prohibited  or  interdicted.  It  ap¬ 
plies  equally  to  perfons  and  things,  and  is  alfo  exprefiive  of 
any  thin,:  facred,  devoted,  or  eminent. 

TABOR,  a  mouutain  of  Galilee,  about  12  miles  from 
the  city  of  Tiberias.  It  rifes  in  the  form  of  a  fug  ar  loaf, 


Taeca, 

TacitUf. 


in  the  midft  of  an  extenfive  plain,  to  the  height  of  30  fta- 


dia,  according  to  Jofephus.  The  afcer.t  is  fo  eafy,  that  one 
may  afeend  on  horieback.  On  the  top  there  is  a  plain  two 
miles  in  circumference. 

The  fituation  of  Mount  Tabor  is  moll  delightful.  Rifing 
amidft  the  plains  of  Galilee,  it  exhibits  to  the  enchanted  eye  a 
charming  variety  of  profpedts.  On  one  fide  there  are  lakes, 
rivers,  and  a  part  of  the  Mediterranean;  and  on  the  other  a 
chain  of  little  hills,  with  fmall  valleys,  fhaded  by  natural 
groves,  and  enriched  by  the  hands  of  the  hufbandmen  with 
a  great  number  ot  ufeful  productions.  Here  you  behold 
an  immenfity  of  plains  interfperfed  with  hamlets,  fortreffes, 
and  heaps  of  ruins  ;  and  there  the  eye  delights  to  wander 
over  the  fields  of  Jezrael  or  Mage  !don,  named  by  the  A- 
rabs  Ebn-Aamery  which  figniiies  “  the  field  of  the  Tons  of 
Aamer.”  A  little  farther  you  difling uifh  the  mountains  of 
Hermon,  Gilboa,  Samaria,  and  Arabia  the  Stony.  In 
fhort,  you  experience  all  thofe-  fenfations  which  are  produ¬ 
ced  by  a  mixture  and  rapid  fucceflion  of  rural,  gay,  gloomy, 
and  majeftic  obje&s. 

It  was  upon  this  enchanting  mount  that  the  apoflle  Pe¬ 
ter  laid  to  Chrift,  “  It  is  good  for  us  to  be  here  :  and  let 
us  make  three  tabernacles ;  one  for  thee,  and  one  for  Mofes, 
and  one  for  Elias.” 

Flavian  Joiephus,  governor  of  Galilee,  caufed  the  fummit 
of  this  mountain,  for  the  fpace  of  two  miles  and  a  half,  to 
Ire  furrounded  with  walls.  The  inhabitants  of  Tabor  long 
braved  the  power  of  the  Roman  armies  ;  but  being  deprived 
of  water  in  confequence  of  the  great  heats,  they  were  for¬ 
ced  to  furrender  at  diferetion  to  Placidus,  the  general  of 
Vefpafiau. 

Several  churches  were  built  upon  this  mountain  by  St 
Helen,  who  founded  here  alfo  fome  monalleries.  Of  tire 
two  mod  remarkable,  one  was  dedicated  to  Mofes,  and  in¬ 
habited  by  Cenobites  of  the  order  of  St  Benedid,  who  fol¬ 
lowed  the  Latin  rites  :  the  other  was  dedicated  to  the  pro- 
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perly  called  a  gum  in  the  (hops,  ft  exudes  from  a  fpecies 
of  poplar  ;  and  is  in  repute  for  mitigating  pain  and  aches, 
and  is  alfo  reckoned  a  vulnerary. 

TACCA,  in  botany  :  A  genus;  of  plants  belonging  to 
the  clafs  of  dodecandria ,  and  order  of  trigynia .  The  flower 
is  above.  The  corolla  has  fix  petals,  and  is  vaulted.  The 
calyx  is  hexaphyllous  ;  the  fruit  a  dry,  angular,  three - 
celled  berry.  There  is  only  one  fpecies  known,  the  pinna« 
tifida. 

TACITUS  (Cams  Cornelius),  a  celebrated  Roman  hi- 
ftorian,  and  one  of  tne  greateft  men  of  his  time,  appears  to 
have  been  born  about  the  year  of  Rome  809  or  8iof 
and  applied  himfelf  early  to  the  labours  of  the  bar,,  in 
which  he  gained  very  confiderable  reputation.  Having 
married  the  daughter  of  Agricola,  the  road  to  public  ho- 
nours  was  laid  open  to  him  in  the  reign  of  Vefpafian  ;  bu ^ CJ 
during  the  fangurnary  and  capricious  tyranny  of  Domitian, 
he,  as  well  as  his  friend  Pliny,  appears  to  have  retired  from 
the  theatre  of  public  affairs.  THe  reign  of  Ncrva  reftored 
thefe  luminaries  of  Roman  literature  to  the  metropolis,  and 
we  find  Tacitus  engaged,  in  the  year  850,  to  pronounce  the 
funeral  oration  of  the  venerable  Virginius  Rufus,  the  col¬ 
league  of  the  emperor  in  the  confulfhip,  and  afterwards  fire- 
ceeding  him  as  conful  for  the  remainder  of  the  year. 

The  time  of  his  death  is  not  mentioned  by  any  ancient 
author,  but  it  is  probable  that  he  died  in  the  reign  of  Trajan; 

His  works  which  Hill  remain  are,  r.  Five  books. of  hi&> 
Hiftory.  2.  His  Annals.  3.  A  Treatife  on  the  different 
Nations  which  in  his  time  inhabited  Germany  :  and,  4.  d  he 
Life  of  Agricola  his  father-in-law.  There  is  alfo  attribu¬ 
ted  to  him  a  Treatife  on  Eloquence,  which  others  have  a- 
feribed  to  Quintilian.  The  Treatife  on  the  Manners  of 
the  Germans  was  publiftied  in  851.— In  the  year  853,  Pli¬ 
ny  and  Tacitus  were  appointed  by  the  fenate  to  plead  the 
caufc  of  the  opprefled  Africans  againfl  Marius  Prifcus,  a 
corrupt  procoiifnl,  who  was  convifted"  before  the  fathers  ; 
and  the  patriot  orators  were  honoured  with  a  declaration 
that  they  had  executed  their  trull  to  the  entire  Tatis  fa&io.ri 
of  the  houfe.  I  he  exadl  time  when  Tacitus  published  his 
hiftory  is  uncertain,  bnt  it  was  in  fome  period  of  Trajan  s 
rel/n,  who  died  fuddenly,  A.  U.  C.  870,  A.  D*  I  he 

hiftory  comprifes  a  period  of  27  years,  from  the  acccffion  of 
Galba,  822,  to  the  death  of  Domitian,  849.  The  hiftory 
being  finifhed,  he  did  not*  think  he  had  completed  the  ta~  • 
blature  of  flavery  ;  he  went  back  to  the  time- of  1  iberius  :  - 


phet  Elias  by  monks  of  the  order  of  St  Bafil,  attached  to  .  and  the  fecond  work,  which,  however,  comes  firft  in  the  or- 

_  r-»  .  t  1  * _ _  1-  T  T . . . V,  c-*.  ->  1  (V*  rthrnnrtlrt  mr  a  rspvind  r>f  C  A  Years.  Irom  the 


the  Greek  rites.  The  kings  of  Hungary  erefled  here  alfo 
a  pretty  fpacic  us  convent  for  fome  monks  belonging  to  that 
nation,  of  the  order  of  St  Paul  the  firft  hermit,  labor  was 
alfo  the  feat  of  a  bifhop,  dependant  on  the  patriarchate  of 
Jerufalem 

When  Godfrey  of  Bouillon  feized  on  this  mountain,  he 
repaired  the  ancient  churches,  which  were  beginning  to  fall 
into  ruins.  Under  Baldwin  I.  in  1113,  the  Saracen  troops 
retook  Tabor;  and  their  fanguinary  rury  gained  as  many 
victories  as  there  were  priefls  and  Cenobites.  This  moun¬ 
tain  again  fell  into  the  hands  of  the  Chriftians ;  but  the  Ca-> 
tholic  itandard  was  not  long  difplayed  on  it. 


der  of  chronology,  includes  a  period  of  54  years>  from  the 
acctflion  of  Tiberius,  767,  to  the  deatLof -Nero,  :  this 

work  is  his  “  Annals.: 


It  is  remarkable,  that  princes  and  politicians  have  always  Biograply- 
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pulled  it  down  the  year  following,  and  deftroyed-  all  the 


churches.  The  Chriftians  retook  it  once  more  in  1 253 
and  their  zeal  made  them  rebuild  all  the  lacred  places  At 
this  time  Rome  being  accuftomed  to  give  away  empires, 
Pope  Alexander  IV.  granted  Tabor  to  the  Templars,  who 
fortified  it  again.  At  length,  in  tire  courfe  of  the  year 
1290,  the  fiiltan  of  Egypt  deftroyed  and  laid  waile  the 
buildings  of  this  mountain,  which  could  never  be  repaired 
afterwards  ;  fo  that  at  prefent  it  is  uninhabited. 

TACAMAHACA,  in  pharmacy,  a  folid  refin,  impro- 


held  the- works  of  Tacitus  in  the  higheft  efteem  ;  which  ^ 
look- as  if  they  either  found  their  account  in  reading  them, 
or  were  pleafed  to  find  courts,  and  the^people  who  live  in 
them,  fo  exactly  deferibed  after  the  life  as  they  are  in  his 
writings.  Part  of  what  is  extant  was  found  in  Germany 
by  a  receiver  of  Pope  Leo  Xi  and  publifhed  by  Beroaldus 
at  Rome  in  1515.  Leo  was  fo  much  charmed  wkh  Ta¬ 
citus,  that  he  gave  the  receiver  a  leward  of'yoo  crowns  ; 
and  promifed  not  only  indulgences,  but  money  alfo  and  ho-  * 
nour,  to  any  one  who  fhould  Und  the  other  part  ;  which  it 
is  faid  was  afterwards  brought  to  him.  l  ope  Paul  III. 
ae  Muretus  relates,  wore  out  his  Tacitus  by  much  reading 
it ;  and  Cofmo  dc  Medicis,-who  was  the  firft  great  duke  of 
Tlifcany,  and  formed  for  governing,  accounted  the  reading 
of  him  his-  greateft  pleafure.  Muretus-  adds,  that  feveral 
princes,  and  privy-counfellors  to  princes,  read- him  with 
great  application,  and  regarded  him  as  a  fort  of  oracle  io 
politics.  A  certain  author  relates,  That  Queen  Chriftina  of. 
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t  'Sweden,  though  extremely  fond  of  the  Greek  tongue,  which 

Jfyfotric  .mac*e  the  diverfion  of  her-  leifure  hours,  was  not  re- 
Itrained  by  that  from  her  ferious  ftudies  ;  fo  (he  called 
among  others  Tacitus’s  Hiftory,  fome  pages  of  which  (he 
read  conftantly  every  day  "  Laftly,  our  late  Lord  Boling- 
broke,  an  authority  iurely  of  no  mean  rank,  calls  him,  “  a 
favourite  author,”  and  gives  him  mznifeftly  the  preference  to 
all  the  Greek  and  Roman  hiftorians. 

No  author  has  obtained  a  more  fplendid  reputation  than 
Tacitus.  He  has  been  accounted,  and  with  good  reafon, 
the  moll  cultivated  genius  of  antiquity ;  and  we  mud  not 
feek  for  his  parallel  in  modern  times.  It  is  impoffrble  not  to 
admire  and  recommend  his  intimate  knowledge  of  the  hu¬ 
man  heait,  the  fprrit  of  liberty  which  he  breathes,  and  the 
force  and  vivacity  with  which  he  perpetually  expreffes  him- 
felf.  The  reader  of  tafte  is  (truck  by  the  great nefs  of  his 
thoughts  and  the  dignity  of  his  narration  ;  the  philofopher 
by  the  comprehend ve  powers  of  his  mind  ;  and  the  politician 
by  the  fagacity  with  which  he  unfolds  the  fprings  of  the 
mod  fecret  tranfadtions.  Civil  liberty  and  the  rights  of 
mankind  never  met  with  a  bolder  or  a  more  able  afferter  : 
fervitude,  debafement,  and  tyranny,  appear  not  in  the  wri» 
tings  of  any  other  author  in  jufter  or  more  odious  colours. 
He  has  been  cenfured  as  obfcure- ;  and  indeed  nothing  can 
be  more  certain  than  that  he  did  not  write  for  the  common 
mafs  of  men.  But  to  thofe  who  are  judges  of  his  compoft* 
tions,  it  is  no  matter  ot  regret  that  his  manner  is  his  own, 
and  peculiar.  Never  were  description  and  fentiment  fo  won¬ 
derfully  and  fo  beautifully  blended  ;  and  never  were  the  ac¬ 
tions  and  characters  of  men  delineated  with  fo  much  ftrength 
and  precifion.  He  has  all  the  merits  of  other  hiftorians, 
without  their  defects.  He  poffeffes  the  diftimtnefs  of  Xe* 
iiophon  without  his  uniformity  ;  he  is  more  eloquent  than 
Livy,  and  is  free  from  his  fuperftition ;  and  he  has  more 
knowledge  and  judgment  than  Polybius,  without  his  affec¬ 
tation  of  reafoning  on  every  occafion. 

One  of  the  bell  editions  of  the  works  of  Tacitus  was  pub- 
liflied  at  Paris  by  Brotier,  in  4  vols  qto.  There  have  been 
four  tranflatioiis  of  his  works  into  Englifh  ;  the  firft  by 
Greenway  and  Sir  Henry  Saville,  in  the  reign  of  Eliza¬ 
beth  ;  the  iecond  by  Dryden  and  others ;  the  third  by  Gor¬ 
don,  which  is  remarkable  fox  affectation  of  ftyle,  though 
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fome  think  it  bears  a  fir  iking  rcfemblance  to  the  origin*!  j 
and  the  fourth  and  belt  by.  Murphy,  in  1 793,  in  4  vols  4  to. 

TACK,  a  rope  ufed  to  confine  the  foremoft  lower  cor-v 
ners  of  the  courfes  and  (lay- fails  in  a  fixed  pofition,  when 
the  wind  crofles  the  (hip’s  courfe  obliquely.  The  fame 
name  is. alfo  given  to  the  rope  employed  to  pull  out  the 
lower  corner  of  a  ftudding-fail  or  driver  to  the  extremity  of 
its  boom.  , 

The  main- fail  and  fore- fail  of  a  fhip  are  fnrnifhed  with  a. 
tack  on  each  fide,  which  is  formed  of  a  thick  rope  tapering 
to  the  end,  and  having-  a  knot  wrought  upon  the  largelt 
end,  by  which  it  is  firmly  retained  in  the  clue  of  the  fail. 

By  this  means  one  tack  is  always  faftened  to  windward,  at 
the  fame  time  that  the  fheet  extends  the  fail  to  the  leeward. 

Tack,  is  alfo  applied,  by  analogy,  to  that  part  of  any  fail 
to  which  the  tack  is  ufually  faftened. 

A  fhip  is  laid  to  be  on  the  ftarboard  or  larboard  tack, 
when  fhe  is  clofe- hauled,  with,  the  wind  upon  the  ftar¬ 
board  or  larboard  fide  ;  and  in  this  ienfe  the  diftancc  which 
fhe  fails  in  that  pofition  is  confidered  as  the  length  of  the 
tack  ;  although  this  is  more  frequently  called  board .  See 
that  article. 

To  Tack,  to  change  the  courfe  from  one  board  to  ano¬ 
ther,  or  turn  the  fhip  about  from  the  ftarboard  to  the  lar¬ 
board  tack,  in  a  contrary'  wind.  Thus  a  fhip  being  clofe- 
hauled  on  the  larboard  tack,  and  turning  her  prow  fud* 
denly  to  windward,  receives  the  impieffion  of  the  wind  on 
her  head-fails,  by  which  fhe  falls  off  upon  the  line  of  the 
ftarboard- tack.  Tacking  is  alfo  ufed  in  a  more  enlarged  Marine 
fenfe,  to  imply  that  manoeuvre  in  navigation  by  which  a  Ci&tonarj, 
fhip  makes  an  oblique  progrefiloii  to  the  windward,  in  a  zig¬ 
zag  dire&ion.  This,  however,  is  more  ufually  called  belt¬ 
ing,  or  turning  to  windward.  See  Navigation,  Sailing* 
and  Naval  Tactics. 

Tac-k.,  in  Scots  law.  See  Law,  n°  clxvii. 

TACKLE,  among  feamen,  denotes  all  the  ropes  or  cor# 
dage  of  a  fhip  ufed  . in  managing  the  fails,  &c. 

TACKSMAN.  See  Tenure. 

TACTICS,  in  the  art  of  war,  is  the  method  of  difpo- 
fing  forces  to  the  beft  advantage  in  order  of  battle,  and  of 
performing  the  leveral  military,  motions  and  evolutions.  See 
War. 
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Or,  The  Military 

Aval  ta (fries  is  the  art  of  ranging  fleets  in  fuch 
order  or  difpofttion,  as  may  be  judged  moft  conveni¬ 
ent,  either  for  attacking,  defending,  cr  retreating,  to  the 
greateft  advantage  ;  and  to  regulate  their  feveral  movements 
accordingly.  It  is  not  a  fcience  eftablifhed  on  principles  ab- 
folutely  invariable,  but  founded  on  fuch  reafons  as  the  alte¬ 
ration  and  improvement  of  arms  muft  riecefTarily  occa/ion  in 
a  courfe  of  time  and  experience ;  from  which  alfo  will  natu¬ 
rally  refult  a  difference  in  the  conftruCtion  of  fhips,  in  the 
manner  of  working  them,  and,  in  fine,  in  the  total  difpofi- 
tion  and  regulation  ot  fleets  and  fquadrons.  We  (hall  cur- 
far ily  run  through  this  fuccefilon  and  change  of  arms,  &c. 
to  the  prefect  improvement  of  our  lines  of  battle,  in  order 
to  make  us  the  more  lenfible  of  the  reafons  which  have  in¬ 
duced  the  moderns  to  prefer  fo  advantageous  a  choice  as  they 
now  lollow  in  the  arrangement  of  their  (hips. 

The  ancient  galleys  were  fo  conftruCted  as  to  carry  fe¬ 
veral  banks  of  oar?,  very  differently  difpoied  from  thofe  in 
our  modern  galleys,  which,  however,  vary  the  lead  of  any 
Others  from  their  ancient  model.  Advanced  by  the  force 
of  their  oars,  the  galleys  ran  violently  aboard  of  each  other. 


Operations  of  Fleets. 

and  by  the  mutual  encounter  of  their  beaks  a  ad  prows,  and 
fometimes  of  their  (terns,  endeavoured  to  dafti  in  pieces  or 
fink  their  enemies. 

The  prow,  for  this  purpofe,  was  commonly  armed  with, 
a  brazen  point  or  trident,  nearly  as  low  as  the  iur'ace  of  the 
fea,  in  order  to  pierce  the  enemy's  fhips  under  the  water. 
Some  of  the  galleys  were  furnifhed  with  lar  turrets,  and 
other  acceflions  ot  building,  either  for  attack  or  defence, 
I  he  ioldiers  alfo  annoyed  their  enemies  with  darts  and 
flings,  and,  on  their  nearer  approach,  with  fwords  and  jave¬ 
lins  ;  and  in  order  that  their  miffive  weapons  might  be  di¬ 
rected  with  greater  force  and  certainty,  the  (hips  were 
equipped  with  feveral  platforms,  or  elevations  above  the  le¬ 
vel  of  the  deck.  The  fides  of  the  (hip  were  fortified  with 
a  thick  fence  of  hides,  which  ferved  to  repel  the  darts  of 
their  adverfaries,  and  to  cover  their  own  ioldiers,  who  there¬ 
by  annoyed  the  enemy  with  greater  fecurity. 

As  the  invention  of  gunpowder  has  rendered  ufelefs  many 
of  the  machines  employed  in  the  naval  wars  of  the  ancients, 
the  great  diftarce  of  trme  has  alfo  configned  many  oi  them 
to  oblivion  ;  fome  few  are,  nevertheleL,  recorded  m  ancient 

authors. 


ntrod. 

Hiftory  authors,  of  which  we  (hall  endeavour  to  prefent  a  Ihort  de- 
*  feriotion.  And  firft, 

The  was  a  large  and  maffy  piece  of  lead  or  Iron, 

caft  in  the  form  of  a  dolphm.  This  machine  being  fufpend- 
ed  by  blocks  at  their  mail  heads  or  yard  arms,  ready  tor  a 
proper  occafion,  was  let  down  violently  from  thence  into 
the  adverfe  fhips  ;  and  cither  penetrated  through  their  bot¬ 
tom.  and  opened  a  paffage  for  the  entering  waters,  or  by  its 
weight  immediately  funk  the  vefTel. 

The  &pf*a.,ov  was  an  engine  of  iron  crooked  like  a  fickle, 
and  fixed  on  the  top  of  a  long  pole.  It  was  employed  to 
cut  afunder  the  fling*  of  the  fail-yards,  and,  thereby  letting 
the  fails  fall  down,  to  difable  the  v/fTel  from  efcaping,  and 
incommode  her  greatly  during  the  adlior*.  ’Similar  to  this 
wa.^another  inftrument,  armed  at  the  head  with  a  broad  two- 
edged  blade  of  iron,  wherewith  they  ufually  cut  away  the 
ropes  that  faftened  the  rudder  to  the  vefiel. 

Aiga-lx  a  fort  of  fpears  or  maces  of  an  extraor¬ 

dinary  length,  fometimes  exceeding  23  cubits,  as  appears 
by  the  1  jth  Iliad  of  Homer,  by  whom  they  are  alfo  called 

/ucfX£>a. 

Kifcata  Were  certain  machines  ufed  to  throw  large  ftones 
into  the  enemy’s  fhips. 

Vegetius  mentions  another  engine  which  was  fufpend- 
cd  to  the  main- mall,  and  refembled  a  battering-ram  ;  for  it 
confided  of  a  long  beam  and  an  head  of  iron,  and  was 
with  great  violence  pufhed  again!!  the  fides  of  the  enemy's 
galleys. 

They  had  alfo  a  grappling-iron,  which  was  ufually  thrown 
into  the  adverfe  fhip  by  means  of  an  engine:  this  iriftruncent 
facilitated  the  entrance  of  the  foldiers  appointed  to  board, 
which  was  done  by  means  of  wooden  bridges,  that  were  ge¬ 
nerally  kept  ready  for  this  purpofe  in  the  fore-part  of  the 
vefiel.  See  the  article  Corvus. 

The  arms  ufed  by  the  ancients  rendered  the  difpofition  of 
their  fleets  very  different,  according  to  the  time,  place,  and 
circumdances  of  the  engagement.  They  generally  confi- 
dered  it  an  advantage  to  be  to  windward,  and  to  have  the 
fun  filming  directly  on  the  front  of  their  enemy.  The  or¬ 
der  of  battle  chiefly  depended  on  their  power  of  managing 
the  fhips,  or  of  drawing  them  readily  into  form  ;  and  on  the 
fchemes  which  their  officers  had  concerted.  The  fleet  be¬ 
ing  compofed  of  rowing  veffels,  they  lowered  their  fails  pre¬ 
vious  to  the  a&ion  ;  they  prefented  their  prows  to  the  ene¬ 
my,  and  advanced  againtl  each  other  by  the  force  of  their 
oars.  Before  they  joined  battle,  the  admirals  went  from 
fhip  to  fhip,  and  exhorted  their  foldiers  to  behave  gallantly. 
All  things  being  in  readinefs,  the  fignal  was  difplayed  by 
hanging  out  of  the  admiral’s  galley  a  gilded  fhield,  or  a  red 
gaiment  or  banner.  During  the  elevation  of  this,  the  ac¬ 
tion  continued  ;  and  by  its  dtprefuon,  or  inclination  towards 
tire  right  or  left,  the  reft  of  the  fhips  were  diredled  how  to 
attack  or  retreat  from  their  enemies'*  To  this  was  addecT 
the  found  of  trumpets  ;  which  began  in  the  admiral’s  g?J. 
ley,  and  continued  round  the  whole  fleet.  Tire  fight  was 
alfo  begun  by  the  admiral’s  galley,  by  grappling,  boarding, 
and  endeavouring  to  overfet,  fink,  or  deftroy  the  adverfary, 
as  we  have  above  deferibed.  Sometimes,  for  want  of  grap-> 
pling  irons,  they  fixed  their  oars  in  fuch  a  manner  as  to  hin¬ 
der  the  enemy  from  retreating.  If  they  could  not  manage 
their  oars  as  dexteroufly  as  their  antagonift,  or  fall  along- 
fide  fo  as  to  board  him,  they  penetrated  his  veffel  with  the 
brazen  prow.  The  veffels  approached  each  other  as  well 
as  their  circumftances  would  permit,  and  the  foldiers  were 
obliged  to  fight  hand  to  hand  till  the  battle  was  decided  : 
nor  indeed  could  they  fiokt  otherwife  with  any-  certainty, 
fince  the  fhorteft  diftance  rendered  their  flings  and  arrows, 
and  almoft  all  their  offtniive  weapons,  iiuffe&ual,  if  not  ufe. 
*efs»  he ,  fquadious  were  iunictimes .  ranged  in  two  or 
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three  right  lines,  parallel  to  each  other  ;  being  feldom  drawn  Hiftory. 
up  in  one  line,  unlefs  when  formed  into  an  half-moon.  This  '“'V’* 
order  indeed  appears  to  be  the  moft  cpnvenient  for  rowing 
veffels,  that  engage  by  advancing  with  their  prows  towards 
the  enemy.  At  the  battle  of  Ecnomus,  between  the  Ro¬ 
mans  and  the  Carthaginians,  the  fleet  of  the  former  was  ran¬ 
ged  into  a  triangle,  or  a  fort  of  wedge  in  front,  and  towards 
the  middle  of  its  depth  of  two  right  parallel  lines.  That  of 
the  latter  was  formed  into  a  redangle,  or  two  fides  of  a 
fquare,  or  which  one  branch  extended  behind,  and  as  the, 
opening  of  the  other  profecuted  the  attack,  was  ready  to 
fall  upon  the  flank  of  fuch  of  the  Roman  galleys  as  fiiould 
attempt  to  break  theirline.  Ancient  hiftoiy  has  preferved 
many  of  thefe  orders,  of  which  fome  have  been  followed  in 
later  times.  Thus,  in  a  battle  A.  D.  1340,  the  Englifh 
fleet  was  formed  in  two  lines,  the  firft  of  which  contained 
the  larger  (hips,  the  fecond  confifted  of  all  the  fmaller  veffels, 
ufed  as  a  referve  to  fupport  the  former  whenever  neceffary. 

In  )  545,  the  French  fleet  under  the  command  of  the  Mare- 
fchal  d’Annebault,  in  an  engagement  with  the  Englifh  in  the 
Channel,  was  arranged  in  the  form  of  a  crefcent.  The 
whole  of  it  was  divided  into  three  bodies,  the  centre  being 
compofed  of  36  fhips,  and  each  of  the  wings  of  30.  He 
had  alfo  many  galleys  ;  but  thefe  fell  not  into  the  line,  be¬ 
ing  defigned  to  attack  the;  enemy  occafronally.  This  lad 
difpofition  was  continued  down  to  the  reigns  of  James  I. 
and  Louis  XIII. 

Meanwhile,  the  invention  of  gunpowder  in  1330  gradu¬ 
ally  introduced  the  ufe  of  fire-arms  into  naval  war,  without 
finally  fuperfeding  the  ancient  method  of  engagement.  The 
Spaniards  were  armed  with  cannon  in  a  fea- fight  againft  the 
Englifh  and  the  people  of  Poitou  abrea ft  of  Rochelle  in 
1 37 2  5  ar|d  this  battle  is  the  firft  wherein  mention  is  made 
of  artillery  in  our  navies.  Many  years  elapfed  before  the 
marine  armaments  were  fufficiently  provided  with  fire-arms. 

So  great  a  revolution  in  the  manner  of  fighting,  and  which 
neceffarily  introduced  a  total  change  in  the  conftru&ion  of 
(hips,  could  not  be  fuddenly  effected.  In  fhort,  the  fqua- 
drons  of  men  of  war  are  no  longer  formed  of  rowing  vef¬ 
fels,  or  compofed  of  galleys  and  fhips  of  the  line  ;  but  en¬ 
tirely  of  the  latter,  which  engage  under  fail,  and  difeharge 
the  whole  force  of  their  artillery  from  their  fides.  Accord¬ 
ingly,  they  are  now  difpofed  in  no  other  form  than  that  of  a 
right  line  parallel  to  the  enemy  ;  every  fhip  keeping  clofe- 
hauled  upon  a  wind  on  the  fame  tack.  Indeed  the  diffe¬ 
rence  between  the  force  and  manner  of  fighting  of  fhips  and 
galleys,  rendered  their  fervice  in  the  fame  line  incompatible. 

When  we  confider  therefore  the  change  introduced,  both ; 
in  the  couftru&ion  and  working  of  the  fhips,  occafioned  by 
the  ufe  of  cannon,  it  neceffarily  follows,  that  fquadrons  of 
men  of  war  muft  appear  in  the  order  that  is  now  generally 
adopted. 

The  machines  which  owe  their  rife  to  the  invention  of  gun¬ 
powder  have  now  totally  fupplanted  the  others-,  fo  that  there 
is  fcarce  any  but  the  fword  remaining,  of  all  the  weapons 
ufed  by  the  ancients.  Our  naval  battles  are  therefore  almoft 
always -decided  by  firearms,  of  which  there  are  feverai  kinds* 
known  by  the  general  name  of  artillery.  I  n  a  fhip  of  war,  firel 
arm6  are  diftinguifhed  into  cannon  mounted  on  carriages 
fwivel-cannon,  grenadoes,  and  mufquetry.  See  Cannon, 

Befides  thefe  machines,  there  are  feverai  others  ufed  in 
merchant- fhips  and  privateers,  as  cohorns,  carabines,  fire- 
arrows,  organs,  ftink  pots,  See. 

The  writers  on  naval  tadlics  have  been  but  few,  indeed, 
confidering  the  importance  of  the  fubjedl ;  and  the  only 
countries  that  have  produced  writers  on  this  fubjedl,  fo  far 
as  we  know,  are  France  and  Britain,  particularly  the  firft.' 

One  would  be  led  to  imagine  that  Britain,  from  its  infular 
fituation,  h^ving^red  fo  great  ?t -number of  excellent  feamen,  „ 

aad 


Naval  TACTICS. 


372  Naval  T 

Hiftory.  Rn(j  having  To  often  been  engaged  in  naval  contefts,  would 
jnaturally  have  produced  a  number  of  writers  on  this,  as  well 
sis  on  fubjc&l  of  much  lefs  confequence  to  it  as  a  nation. 
.The  reader  will,  however,  no  doubt  be  furpr-ifed  to  hear, 
.that  we  have  only  one  fcientific  treatiie  on  naval  tallies, 
intitled  An  EJfay  on  Naval  Tablics,  &c.  by  John  Clerk, 
Efq'j  of  Elder*,  near  Edinburgh  ;  all  the  other  treatifes 
publifhed  in  Britain  on  this  fubjeft  being  either  t rant- 
]  at  ions  from  the  French,  or  remarks  upon  the  French 
authors  (a).  Some  of  the  principal  French  treatifes  on 
naval  ta&ics  are  the  following  i  i .  L*  Art  des  Armies  Na - 
vales,  ou  T raitt  des  Evolutions  Navales,  par  Paul.  L  Holte, 
i  vol.  folio,  printed  at  Lyons  1727.  This  book  was  tranU 
■lated  and  published  by  Chriflopher  O’Bryen,  Efq;  m  4to,  m 
1762.  2.  TaBique  Navale,  ou  Traite  des  Evolutions  et  des 

Signaux ,  par  M.  le  Vifcompte  de  Morogues,  4to,  Paris  1763. 
3.  Le  Matmuvrier ,  par  M.  Bourde  de  Villehuet.  4.  V Art 
de  Guerre  en  Mery  ou  Ta^ique  Navale,  £sV.par  M.  le  Vifcompte 
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de  Grenier.  Tranflations  of  the  two  laft  have  appeared  in  H^ory. 
Englifh  in  4to  in  1788,  under  the  name  of  the  Chevalier  de  ' 

Saufeui /;  and  a  tranflation  of  parts  of  the  three  laft  is  in  the 
id  vol.  of  the  Elements  and  Pra&ice  of  Rigging  and  Sea- 
manlhip,  publifhed  at  London  in  1794*  Ocher  books  on 
evolutions  and  tallies  are,  Theor'te  de  la  Manoeuvre  des  V aif- 
feaux,  Paris,  1689.  Pitot* s  "Theory  of  Working  Ships  applied  t9 
Pr&aice  &c,  tranflated  by  Stone,  1743.  De  la  Manoeuvre 
des  V aiffeaux,  ou  Traite  de  Mechanique  et  de  Dynamique,  lAc* 
par  M.  Bouguer.  The  Britijh  Marsy  &c.  by  William  Flex* 
ney,  1763.  A  Sea  Manual ,  by  Sir  Alexander  Schomberg, 

1789.  A  View  of  the  Naval  Force  of  Great  Britain ,  &c.  by 
an  Officer  of  Rank,  1791,  &c. 

We  (hall  occafionally  confult  all  thefe  works  ;  and  as  fome 
of  them  treat  largely  of  the  tallies  in  prefent  ufe,  while  in 
others  new  fyftems  are  propofed,  our  article  will  naturally 
be  divided  into  two  parts,  keeping  the  prefent  practice  and 
propofed  innovations  totally  diftinft  from  each  other. 


Part  I.  The  PRESENT  SYSTEM  of  NAVAL  TACTICS. 


Chap.  I.  Of  the  Orders  of  Sailing* 

£>ivifion  of  j£\  Fleet  of  fhips  of  war  is  ufually  divided  into  three  di- 
three  fqua- vifions  or  fquadrons,  called  the  centre ,  van,  and  rear  \  and 
•ftrons,  the  each  fquadron  has  a  commanding  officer.  The  commander 
wan,  centre, *n  chief,  or  admiral  of  the  fleet,  is  in  the  centre  column  ;  the 
tear.  v;ce.acjmiral  has  the  command  of  the  van  ;  and  the  rear  ad¬ 
miral,  that  of  the  rear.  The  fhips  or  each  fquadron  are 
diftinguifhed  by  the  pofition  of  their  colours.  The  (hips  of 
the  firft  or  centre  fquadron  carry  their  pendants  at  the  main¬ 
top-gallant  maft  head.  The  fhips  of  *he  fecond  divifion 
carry  their  pendants  at  the  Fore  top-gallant  maft  head,  and 
thofe  of  the  .third  divifion  at  the  mizen-top  maft  head. 
Each  fquadron  ought,  if  poffible,  to  confift  of  the  fame 
number  of  fhips ;  and  alfo  to  be  of  the  fame  force,  fo  that 
each  may  be  equally  able  to  attack  or  repulfe  the  enemy  ; 
.and  when  in  a  line,  the  feveral  parts  will  be  equally  ftrong. 
When  the  fleet  is  very  numerous,  each  fquadron  is  fome- 
times  fubdivided  in  a  fimilar  manner  into  three  divifions  of 
centre,  van,  and  rear. 

When  the  fleet  is  formed  in  the  line  or  order  of  battle, 
each  admiral  takes  his  poft  in  the  centre  of  his  fquadron, 
the  commander  in  chief  being  in  the  middle  of  the  line.  If 
the  enemy  be  not  in  fight,  the  flore-fhips,  fire- (hips,  {loops, 
&c.  are  to  be  to  the  windward  of  the  fleet,  bccaufe  they  can 
be  more  eafily  fupported,  and  can  more  readily  obey  the 
iignals  that  may  be  made  to  them.  There  are  frigates  to 
the  windward  of  the  van  and  rear  of  the  convoy,  for  the 
purpofe  of  looking. out  for  the  enemy,  and  keeping  thofe 
veffels  in  their  .proper  flat  ions.  But  if  the  enemy  ism  fight, 
then  all  thofe  fhips  which  are  not  to  be  in  the  line  of  battle 
are  to  be  on  the  other  fide  of  the  line  with  refpe£t  to  the 
enemy.  If  the  fleet  is  failing  in  three  columns,  the  firft 
or  centre  fquadron  is  in  the  middle  between  the  fecond  and 
third  fquadrons ;  one  of  which,  according  to  circumftances, 
foims  the  ftar board  and  the  other  the  larboard  column  :  ana 
each  admiral  leads  his  refpe£tive  divifion.  If  the  fleet  is 
ideftined  for  .a  certain  place  at  a  confidcrable  diftance,  it  is 
generally  formed  into  fquadrons ;  but  if  cruifing  in  expec¬ 


tation  of  meeting  the  enemy,  the  admiral  naturally  keep* 
bis  fhips  in  fuch  failing  pofition3  as  may  be  moft  advanta¬ 
geous  to  form  for  a&ion  as  quickly  as  poffible.  Thefe  va¬ 
rious  pofitions  or  arrangements  are  called  orders  5  and  that 
they  may  be  better  underftood,  it  is  neceflary  to  premife  the 
following  definitions  :  4 

The  ftarboard  line  of  bearing,  is  that  line  upon  which  the  The  Aar 
fhips  of  a  fleet,  being  ranged,  tear  from  each  other  upon  aboarfb 
clofe- hauled  line,  whatever  courfe  they  may  be  fleering  ;  and 
£0  that,  upon  hauling  their  wind  or  tacking  together  as  may 
be  neceflary,  the  fhips  will  be  in  a  line  clofe-hauled  upon  the 
ftarboard  tack.  .  5 

The  larboard  line  of  bearing,  is  that  line  from  which  the  And  iar 
fhips  of  the  fleet,  by  hauling  their  wind,  or  tacking  together,  hi 
may  be  formed  in  a  line  clofe-hauled  on  the  larboard  tack.  0  e*ni 
A  fleet  of  fhips  is  faid  to  be  in  the  line  a-breajl  when  the  t  jjn< 
fhips  keels  are  parallel  to  each  other,  and  their  mainmafts  in  abreaft. 
the  fame  ftraight  line-  ^  .  7 

The  bow  and  quarter  lane,  is  when  the  (hips  are  tanged  in  B  w  an 
a  ftraight  line  cutting  their  heels  obliquely  in  the  fame  angle:  quarter 
Hence  at  any  intermediate  fhip,  the  fhips  towards  one  extre-liae* 
mity  of  the  line  will  be  on  the  bow,  and  thofe  towards  the 
other  extremity  will  be  on  the  quarter,  of  that  fhip.  3 

If  feveral  fhips  (land  on  the  tame  line  and  fleer  the  fame  Ships  ft 
courfe,  but  different  from  that  line,  they  are  faid  it  be  in 
echiquiery  or  chequemvife .  .  9 

Manoeuvre  in  fucceffion,  is  when  a  fleet,  ranged  in  one  ofMaioeu 
the  orders  of  failing,  and  {landing  on  the  fame  line,  the  iamein  fucce 
manoeuvre  is  fucceffivcly  performed  by  each  fhip  as  fhefi°n 
arrives  at  the  wake  of  the  van  fhip  of  the  whole  fleet,  if  in 
one  line  ;  or  of  thovan  fhip  of  her  particular  divifion  when 
divided  into  fquadrons.  So  that  a  fleet  tacks  or  veeis,  bears 
away  or  comes  to  the  wind  in  fucceffion,  when  all  the  fhips 
of  every  line  execute,  one  after  another,  the  fame  manoeuvre 
on  the  fame  point  of  the  wake  of  the  leading  fhip.  10 

The  number  of  orders  of  failing  is  commonly  affirmed  to  five  or 
be  five;  and  denominated  the frjl,  fecond,  third ,  fourth ,  andder8°* 
ffth  orders  of  failing  ;  befides  an  order  of  battle ,  an  order  otmg* 
retreat ,  &  c* 

In 


/A\  The  reafon  why  Britain  falls  (hort  of  the  French  in  this  refpea,  is,  that  in  various  fea- ports  in  France  there  are 
academies  eftablifhed  for  the  exprefs  purpofe  of  educating  thofe  intended  for  the  navy  in  the  various  branches  of  naval  fcience, 
whereas,  in  Britain,  there  is  only  one  academy  eftablifhed  at  the  expenoe  of  government,  namely,  the  Marine  Academy 
at  Portfmouth  ;  and,  excepting  navigation,  fcarcely  any  other  branch  of  naval  fcience  is  taught  in  that  feminary.  It  alfo 
requires  great  intereft  to  be  admitted.  We  are,  indeed,  well  aware  that  there  are  boys  educated  for  the  fea-fervice  m 
thrift’s  Hofpital,  London,  and  at  Greenwich  fchool,  &c.  The  education  there  is  not,  however,  adapted  for  officers  10 
£be  navy,  being  only  writing,  arithmetic,  a  little  mathematics  neceflary  to  uaderftand  navigation,  and  navigation. 


fire  I.  N  a  v  a  l  T 

0  ^  °f  In  the  firft  order  of  failing,  the  fleet  is  ranged  on  one  of 
.  P!1'”**  .  the  lines  of  bearing,  and  each  (hip  fleering  the  fame  eourfe. 
Kate  Thus,  in  fig  i.  let  the  wind  be  north,  and  the  fleet  ranged 
ccixciif.  on  the  Ilarboard  line  of  bearing,  and  let  the  {hips  fleer  any 


I  1  ?  courle,  as  foutli-weft.  In  this  cafe,  the  fleet  is  ready  to  form 
the  line  on  the  ilarboard  tack  by  hauling  the  wind.  Again, 
let  the  fleet  be  ranged  on  the  larboard  line  of  bearing,  and 
fleering  the  lame  eourfe  as  before,  as  in  fig.  2. ;  then  the  fleet 
is  in  a  pofition  ready  to  form  the  line  on  the  larboard  tack, 
by  tacking. 

In  a  numerous  fleet  this  method  of  failing  is  defe&ive  ; 
as  the  fleet  will  be  too  much  extended,  and  therefore  the 
communication  between  the  van  and  the  rear  rendered  more 
difficult  than  when  in  a  more  connected  order.  It  is  of  ufe, 
however,  when  the  enemy  is  in  fight,  as  then  the  fleet  may 
be  readily  formed  in  order  of  battle  ‘  and  in  that  cafe  only, 
or  in  palling  through  a  flrait,  will  it  be  neeeffary  to  range 
the  fleet  in  this  order. 

v/  _  In  the  fecond  order  of  failing  the  fleet  is  ranged  on  a  line 
f  fail- perpendicular  to  the  direction  of  the  wind,  and  fleering  any 
proper  eourfe.  This  order,  which  is  reprefented  in  fig.  3. 
has  the  fame  defe&s  as  the  former ;  and  has  alfo  this  difad- 
vantage  attending  it,  that  the  fleet  cannot  fafely  tack  in  i'nc- 
ctflion  from  this  order,  as  each  fhip-at  the  time  of  tacking 
is  in  danger  of  falling  011  board  the  fhip  next  aflern  ;  and 
therefore,  if  the  line  is  clofe,  the  fhip  aflern  mu  ft  bear  up 
confiderably,  in  order  to  avoid  being  on  board  the  /hip  a- 
head,  which  at  that  time  is  in  flays. 

The  third  order  of  failing  is  that  in  which  the  whole  fleet 
is  elofe-haulcd,  ranged  upon  the  two  lines  or  lines  of  bear¬ 
ing,  and  therefore  containing  an  angle  of  twelve  points  ;  the 
admiral’s  fhip  being  at  the  angular  point,  and  the  whole 
fleet  (leering  the  fame  eourfe.  Thus,  in  fig.  4.  the  wind 
being  fuppofed  north,  and  the  fleet  clofe. hauled  on  the 
flalboard  tack :  *1  hen  A  being  the  admiral’s  fhip,  one  part 
of  the  fleet  bears  from  him  weft-north-weft,  and  the  other 
part  eaft-nortli-eaft. 

This  order  of  failing  is  no  doubt  preferable  to  either  of 
the  former,  as  the  fhips  are  more  collected,  and  can  more 
diftindtly  pereeive  and  obey  the  fignais  ;  but  if  the  fleet  is 
numerous,  it  will  be  too  much  extended. 

In  the  fourth  order  of  failing,  the  fleet  is  divided  into  fix 
or  more  columns,  as  may  be  judged  neeeffary :  by  which  means 
the  fleet  is  much  more  connected  than  in  any  of  the  former 
orders.  The  commanders,  ranged  upon  the  two  lines  of 
bearing,  have  their  lquadrons  aflern  of  them  upon  two  lines 
parallel  to  the  diredlion  of  the  wind  ;  the  iirft  fhips  of  each 
column  being,  with  refpedl  to  the  commander  of  their  fqua- 
dron,  the  one  on  his  Ilarboard  and  the  other  on  his  larboard 
quarter.  The  diftanee  between  the  columns  fhould,  how¬ 
ever,  be  fuch,  that  the  fleet  may  readily  reduce  itfeF  to  the 
third  order  of  failing,  and  from  that  to  the  order  of  battle. 

1  liis  order  is  adapted  for  fleets  or  convoys  crofting  the  o- 
cean,  and  is  reprefented  in  fig.  5.  But  as  it  requires  much 
time  to  reduce  a  fleet  from  this  order  to  that  ot  battle,  it  is 
therefore  defective  when  in  prefence  of  an  enemy. 

1  rder  T  he  fifth  and  laft  order  of  failing  is  that  in  which  the 
ifpg-  fleet  is  divided  into  three  columns  elofe-hauled,  and  there¬ 
fore  parallel  to  each  other  ;  and  alfo  the  refpedlive  fhips 
abreafl  of  eaeli  other.  The  van  commonly  forms  the  weather 
column  ;  the  centre  divifion,  the  middle  column  ;  and  the 
rear  divilion,  the  lee  column.  Circumftanees  may  however 
require  the  van  to  be  the  lee  column,  and  the  rear  the 
weather  column.  If  the  fleet  is  very  numerous,  each  divi¬ 
fion  may  be  divided  into  two  columns  ;  and  eaeh  admiral  is 
to  place  himfelf  at  a  little  diftanee  before,  and  in  the  direc¬ 
tion  of  the  middle  of  his  divifion.  Fig.  6.  and  7.  reprefent 
this  order  of  failino. 
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The  diftanee  between  any  fhip  and  that  adjacent  to  it  in  Order*  of 
the  fame  column,  and  alfo  the  interval  between  the  eolumns,  s 
are  regulated  by  the  commander  in  chief  according  to  cir-  1 

cumftanccs.  The  interval  or  perpendicular  diftanee  between  Method  of 
the  eolumns  is  commonly  taken  ;  fueh  as,  that  the  angle  conTn  ,v  1 
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tained  between  the  line  of  the  columns  and  an  imaginary cllftaiL  e  be* 
line  joining  one  of  the  extreme  fhips  of  that  column,  and columns^ 
the  fliip  at  the  other  extremity  of  the  adjacent  column,  rnay 
be  about  two  points.  The  meafure  of  this  angle  mull  how¬ 
ever  depend  in  part  upon  the  length  of  the  column  ;  and 
when  it  is  determined  upon,  the  diftanee  between  the  co¬ 
lumns  may  be  found  by  multiplying  the  length  of  one  of  the 
columns  by  the  tangent  of  the  above  angle  to  the  radius 
unity  :  whence,  if  that  angle  be  taken  equal  to  two  points, 
the  length  of  a  column  multiplied  by  the  decimal  .414  v/ill 
give  the  diftanee  between  the  columns.  Thus  let  a  column 
contain  fix  fhips  ;  let  the  diftanee  between  eaeh  be  100  fa¬ 
thoms  ;  and  the  length  of  eaeh  fhip  from  the  extremity  of 
the  bowfprit  to  the  flern  46  fathoms ;  then  the  whole  length 
of  the  column  will  be  77 6  fathoms.  Now  the  above  angle 
being  taken  equal  to  two  points,  the  diftanee  between  the 
columns  is  equal  to  776X-4T4=:  321^  fathoms. 

The  order  of  battle  is  formed  by  drawing  up  the  fhips  of  Order  of 
the  fleet  in  a  line  nearly  clofe-hauled,  and  under  an  eafy  fail;battic* 
each  fhip  being  at  a  certain  affigned  diftanee  from  that  next 
ahead,  as  a  half  or  a  whole  cable’s  length.  The  fire- fhips,  with 
frigates  ahead  and  aflern,  form  a  line  parallel  to  the  former, 
and  to  the  windward  of  it  if  the  enemy  is  to  the  leeward;  but 
to  the  leeward  if  the  enemy  is  to  the  windward.  Without 
this  line  another  is  formed,  parallel  thereto,  of  the  ftore-fhips, 

&c.  with  frigates  ahead  and  aflern.  Fig.  8.  reprefents  the 
or:!er  of  battle,  the  fleet  being  on  the  Ilarboard  tack. 

In  retreating  from  a  fuperior  force,  it  is  neeeffary  to  drawOrder  of 
up  the  fleet  in  fuch  an  order  that  it  may,  with  the  greatefl  retreat, 
advantage,  oppofe  or  annoy  the  faft  failing  vefTels  of  the 
enemy  :  for  this  purpofe,  the  order  of  retreat  eommonly  ta¬ 
ken  is  that  which  is  the  inverfe  of  the  third  order  of  failing. 

As  the  fleet  generally  runs  before  the ‘wind,  the  fhips  of  the 
line  are  therefore  ranged  on  the  two  lines  of  bearing;  hence 
thefe  lines  contain  an  angle  equal  to  135  degrees.  The  ad¬ 
miral  is  at  the  angular  point,  and  the  frigates,  tranfports, 

&c.  are  included  within  the  wings  to  leeward.  In  place  of 
running  before  the  wind,  the  fleet  may  take  any  other  pro¬ 
per  direction  ;  but  Hill  the  angle  contained  by  the  wings  is 
to  be  1 3 50.  This  order  of  retreat  is  reprefented  in  fig.  9.  ^ 

The  order  of  convoy  is  that  in  whieh  the  fhips  are  all  in  Order  c£ 
the  wake  of  one  another,  fleering  on  the  fame  point  of  theconv°y* 
compafs,  and  forming  a  right  line.  If  the  fleet  is  numerous, 
it  may  be  divided  into  three  eolumns,  which  are  to  be  ran¬ 
ged  parallel  to  each  other,  that  of  the  admiral  occupying  the 
middle,  and  all  fleering  the  fame  eourfe. 

Having  defined  the  different  orders  of  failing,  wc  fhall 
now  proceed  to  fhow  the  method  of  getting  a  fleet  under 
way,  and  of  bringing  it  to  an  anchor.  20 

In  order  to  get  a  fleet  under  way,  the  lee  eolumn  is  to  To  get  a 
get  under  way  firfl,  and  bring  to  all  at  the  fame  time,  juftfleet  undef 
as  they  find  themfelves  after  calling.  The  centre  column  wa^‘ 
is  then  to  perform  the  fame  manoeuvre,  and  eaft  likewife  as 
foon  as  the  other  eolumn  is  brought  to  ;  and  both  columns 
will  remain  in  that  pofition  till  the  weather  column,  which 
is  ftill  apeak,  having  weighed,  fhall  be  alfo  under  way.  The 
thiee  columns  may  often  be  got  under  way  all  at  onee  :  but 
to  execute  this  the  fleet  muft  all  a&  together,  and  with 
equal  ardour ;  for  the  weather  fhips  muft  not,  at  any  rate, 
be  under  way  before  the  lee  ones.  If  it  be  neceffaiy  to  get 
immediately  in  order  of  battle,  the  weather  columns  are  at 
once  to  bear  away  two  points  together,  that  they  may  take 
their  pofts  in  the  line  of  battle  ahead  of  the  lee  column. 
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If  the  fleet  be  moored  in  a  line,  head  to  wind,  the  rear 
Chip  may  get  under  way  firft,  -and  haul  immediately  by  the 
wjnj  .  t|ie  0tbers  in  fucceffion,  from  the  rear  to  the  van, 
can  eafdy  take  their  ftation  in  her  wake,  fo  that  the  rear 
fhip  will  now  become  the  leader.  Or,  the  fleet  may  all  get 
under  way  at  the  tame  time  ;  but  the  van  fhip  is  to  bring 
to,  while  the  reft,  cafting  the  other  way,  would  ftand  on  by 
the  wind  on  the  fame  tack  on  which  they  have  caft,  and 
come  to  tack  fuccefiively  in  her  vvake,  to  form  the  order 
of  battle. 

To  bring  a  To  bring  a  fleet  to  an  anchor,  it  ought,  if  confiderable, 
fleet  to  an  to  anchor  in  three  parallel  lines,  on  one  of  the  lines  of  bear¬ 
ing,  and  at  the  proper  diftance  which  the  length  of  the 
columns  require  ;  the  diftance  between  the  adjacent  fhips 
in  the  fame  column  being  about  a  cable’s  length.  The  van 
and  rear  of  the  columns  are  to  correfpond  with  each  other 
exactly  in  the  direction  of  the  wind,  that  they  may  with  eale 
get  under  way,  and  form  the  order  of  battle  with  facility, 
fo  as  to  be  able  to  difpute  the  weather-gage  with  the  enemy 
if  he  fhould  come  in  fight.  As  this  evolution  is  to  be  per¬ 
formed  in  moderate  weather,  the  fleet  being  in  three  columns, 
they  are  all  at  the  fame  time  to  bring  their  fhip’s  head  to 
the  win  !  under  their  topfails,  and  let  go  their  anchors  to¬ 
gether,  clewing  up  their  topfails  with  all  pofiible  diipatch  ; 
putting  the  foot  of  the  fails  in  the  tops,  and  loofening  the 
fheets  before  hauling  them  down  ;  then  veering  away  an 
equal  quantity  of  cable  to  preferve  the  affierned  diftance. 
When  it  blows  fo  frefh  as  to  require  the  topfails  being  reef¬ 
ed,  two  cables  len  gth  may  be  kept  between  the  fhips,  and  even 
three  if  it  be  likely  to  blow  hard. 

If  the  fleet  do  not  exceed  zo  fhips,  they  may  anchor  on 
one  of  the  lines  of  bearing  ;  or  parallel  to  the  coaft,  in  places 
where  trade-winds  are  common,  provided  they  blow  in  the 
dire&ion  of  the  land  ;  for,  in  all  cafes,  they  muft  be  in  a 
condition  to  get  under  way  at  the  firft  fight  of  the  enemy, 
whofe  approach  is  never  to  be  waited  for  at  anchor  ;  becaule, 
if  it  be  dangerous  for  a  Angle  fhip,  it  muft  be  ftill  more  fo 
for  a  fleet,  the  movements  of  which  are  interrupted  by  the 
difficulty  there  is  in  getting  with  celerity  under  way  fhips 
which  are  moored,  and  which,  in  that  cafe,  are  not  able  mu¬ 
tually  to  fupport  one  another,  as  is  abfolutely  requifite  in  a 
fleet. 

Chap.  II.  The  Manner  of  Forming  the  fever al  0r~ 
ders  of  Sailing . 

The  firft  order  of  failing  is  formed  as  follows:  As  the 
fleet  is  fuppofed  to  be  in  no  particular  order,  that  fhip  which 
is  to  lead  on  the  propofed  line  of  bearing  on  which  the  fleet 
is  to  fail,  runs  to  the  leeward  of  the  whole  or  greater  part  of 
the  fleet,  and  then  hauls  her  wind,  carrying  an  eafy  fail  : 
each  fhip  then  endeavours  to  get  into  her  proper  ftation,  by 
chafing  the  fhip  which  is  to  be  next  ahead  of  her  ;  and 
when  in  the  wake  of  the  leader,  muft  take  care  to  preferve 
the  afiigned  diftance  from  the  fliip  immediately  ahead,  by 
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fliiD  now  gets  into  her  proper  ftation,  by  chafing  that  which  Vt«v'C1 
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is  to  be  ahead  of  her  ;  and  when  the  whole  fleet  is  formed  Formi 


in  a  line,  which  will  be  perpendicular  to  the  direction  ot 
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the  wind,  each  fhip  bears  away  at  the 
whole  fteer  the  fame  intended  conrie. 


•  n  i  Ordrr 

fame  inftant,  and  the  ^ 


In  the  third  order  of  failing  the  admiral  is  in  the  middle  ^ 
of  his  fleet.  Now,  the  fleet  being  formed  in  a  line,  on  one,het!! 
of  the  lines  of  bearing,  as  above  deeded,  and  the  fhips  fleer- order 
ing  in  the  wakes  of  each  other,  or  ten  points  from  the  wind, failing, 
the  leading  or  leewardmoft  fhip  firft  hauls  her  wind  ;  the 
fecond  (hip,  as  fcon  as  ffce  is  in  the  wake  of  the  leader, 
hauls  her  wind  alto  ;  and  in  like  manner  each  fhip  until 
the  admirals  fucceffively  haul  their  wind  as  ioon  as  they 
have  reached  the  wake  of  the  leading  fliip  ;  and  at  the  fame  * 
inftant  that  the  admiral’s  fhip  hauls  her  wind,  the  other,  or 
fternnioft  half  of  the  fleet,  do  the  fame.  The  fleet  will 
then  be  in  the  third  order  of  failing,  as  reprefented  in  fig.  4. 
From  this  order  of  failing  the  fleet  can  be  expeditioufly 
formed  into  the  line  of  battle  on  either  tack. 

As  the  fleet,  in  the  fourth  order  of  failing,  is  divided  into  ^of 
fix  columns,  and  the  three  commanders  ranged  on  the 
two  lines  of  bearing,  the  commandei  in  chief  being  at  the 
angular  point ;  in  order,  therefore,  to  form  this  order,  the 
admirals  range  themlelves  on  the  two  lines  of  bearing,  at  a 
proper  diftance  "rom  each  other,  and  fteer  the  pioper  courfe; 
the  fhips  of  the  feveral  columns  come  each  into  its  refpec- 
tive  p*ice,  forming  themfeives  into  lines  in  the  direction 
of  the  wind,  and  parallel  to  each  other,  as  in  fig.  5.  7 

In  order  to  form  the  fifth  order  of  failinr,  the  three  lead-Toff 
ing  fhips  of  the  divifions  are  to  take  their  polls  abreaft,  and^^ 
to\eward  of  each  other,  keeping  their  wind  under  an  eafy^ 
fail.  Then  the  fhips  of  each  fquadron  making  fail,  will  range 
themfeives  in  their  refpeCtive  ftations,  aftern  of  their  leaders, 
and  keeping  the  fame  courfe  ;  each  fliip  preferving  the  ap¬ 
pointed  diftance  from  that  next  ahead  ;  and  the  comman¬ 
ders  of  each  divifion,  and  each  fecond,  third,  &c.  fhip,  are 
to  keep  themfeives  mutually  abreaft  of  each  other. 

To  form  the  order  o^  battle,  it  has  already  been  obferved,  Tof< 
in  the  firft  order  of  failing,  that  the  fhip  which  is  to  lead  0 
runs  to  the  leeward  of  the  whole,  and  then  hauls  her  wind0  DJ 
upon  the  tack  dire&ed,  carrying  an  eafy  fail.  Each  fliip 
then  makes  fail  according  to  her  diftance,  and  chafes  the 
ftiio  which  is  to  be  immediately  ahead  of  her  in  the  line,, 
and  hauls  in  her  wake  in  the  line  on  which,  the  van  fhip  is 
moving. 

The  admiral,  or  fliip  appointed  to  make  the  angular  To 
point,  runs  to  the  leeward  of  the  fleet,  and  brings  to  ;  then 
each  fhip  runs  to  its  refpe&ive  ftation  in  one  of  the  lines  of01 
beaiing,  and  brings  to  ;  one  half  of  the  fleet  being  on  one 
of  the  lines  of  bearing,  aftern  and  in  the  wake  of  the  admi¬ 
ral,  and  the  other  half  on  the  other  line  of  bearing,  on  the 
(larboard  or  larboard  bow  of  the  admiral.  When  this  is  ac- 
compliftied,  the  whole  fleet  bears  away  before  the  wind:  the 
two  wings  will  now  bear  from  the  admiral  two  points  be¬ 
fore  his  beam,  and  ready  to  form  the  line  of  battle  upon  ei- 


increafine  or  dlminifhinR  the  quantity  of  fail :  and  if  any  of  ther  tack  ;  the  fhips  on  the  admiral’s  ftarboard  bow  being 

-  •  r  -  1  r  1  — r - J  in  the  line  of  bearing  for  the  larboard  tack,  and  thole  on  his 

larboard  bow  in  the  line  of  bearing  for  the  ftarboard  tack. 


the  fleet  fhould  happen  to  be  fo  far  removed  from  her  fecond 
ahead  as  not  to  be  able  to  chafe  her  without  getting  out  of 
her  way  towards  the  line,  in  that  cale  fhe  muft  take  her  fta¬ 
tion  difcretionally  in  a  line  with  the  leaders,  and  leave  a 
proper  interval.  The  fleet  will  now  be  formed  in  the  line 
of  battle;  from  which  the  firft  order  of  failing  is  formed  by 
each  fhip  bearing  away  at  the  fame  inftant,  and  fleering 
each  the  fame  propofed  courfe. 

To  form  the  fecond  order  of  failing,  the  leader  runs  to  the 
the  fecond  leeward  of  the  whole,  or  of  fo  many  of  the  fleet  as  that  each 
order  of  {hip  may  eafily  fetch  his  wake,  and  then  fleers  a  cowrfe 
eight  points  from  the  wind,  carrying  an  eafy  iail.  Each 
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Chap.  III.  To  Change  from  the  feveral  Orders  of 
Sailing  to  the  Line  of  Battle . 

To  form  the  line  from  the  firft  order  of  failing  :  If  the  To 
fhips  be  running  large  on  the  tack  anfweiing  to  the  line  of 
bearing  on  which  they  are  failing  and  the  line  to  be  formed 
on  the  fame  tack,  all  the  fhips  haul  the  wind  at  the  lame  for 
time,  or  at  lead  each  fhip  hauls  her  wind  immediately  after  ing 
the  next  to  windward  ;  but  if  the  fleet  be  ©a  the  other  tack 

with 
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vi'Ji  refpedt  to  the  line  of  hearing,  all  the  fii ip?  haul  their 
slie  ^vind  and  tack  together,  or  all  veer  together  according  to 
circurnftances. .  li  the  line  of  battle  is  to  be  formed  on  the 
oj  other  line  of  bearing,  the  lecwardinoft  fhip  either  veers  or 
tacks,  and  hauls  her  wind  :  the  reft  of  the  fleet  veer  or  tack 
at  the  fame  tir  e,  and  fleer  with  the  wind  four  points  free  ; 
and  each  fhip  AiccefFivelv,  as  foon  as  (he  gets  into  the  wake 
of  the  leader,  hauls  her  wind.  Hence  the  line  of  battle  will 
be  formed  from  the  find  order  ot  failing.  See  figs.  to. 
and  1 i . 

To  form  the  line  from  the  fecond  order  of  failing,  the 
fleet  running  large  or  before  the  wind:  All  the  (hips  of  the 
|iief  fai-  haul  up  together  on  the  tack  directed,  prefenting  their 
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column  bears  away  eight  points  ;  raid  when  in  the  wake  of  r ’  dunpe 
the  lee-column,  w  hich  is  now  the  centre  divifion,  hauls  its  ^°71  t*ltL 
wmd._  bee  fig  iC.  _  .  .  ^,1,^ 

3.  The  weather  and  lee  columns  interchanging:  1  or  this  die  Line  of 
purpofe,  the  lee-column  ftands  on  clofe-hauled  under  a  prefs  Battle, 
of  fail ;  the  centre-column  bears  away  two  points  under  an 

eafv  fail,  and  hauls  up  as  foon  as  it  has  come  into  the  wake  of  rhe'wea- 
the  new  van  fquadron  ;  and  the  weather-column  bears  away  ther  and  lee 
eight  points  until  it  gains  the  wake  of  the  centre-column,  columns 
and  then  hauls  up,  as  in  fig.  17.  lmerchaa- 

4.  The  centre  forming  the  van,  and  the  weather  column 

the  rear-divifion  :  The  lee- column  brings  to,  the  centre-co-  ThAcirtre 
lumn  bears  away  together  two  points,  and  forms  the  line  a-fonmiug 


points  from  the  wind.  The  leading  fhip  then  hauls  her 
wind,  and  is  followed  in  fucceffion  by  the  reft.  That  the 
fhips  may  not  be  too  near  each  other,  they  make  fail  as  they 
haul  their  wind,  or  their  feeonds  aflern  fhorten  fail  to  open 
the  order.  See  fig.  ]  2. 

To  change  from  the  third  order  of  failing  to  the  line 
of  battle :  The  (hips  being  fuppofed  going  large,  that 
wing  which  is  in  the  line  of  bearing  for  the  tack  on  which 
the  Hne  is  to  be  formed,  and  the  fhip  at  the  angular  point, 
haul  their  wind  at  the  fame  time  ;  the  fhips  of  the  other 
wing  haul  up  together  eight  points  from  the  wind ;  then 
each  fhip  moves  in  this  direction  until  {he  reaches  the  wake 
of  the  other  wing,  where  file  hauls  clofe  up.  See  fig.  13. 

To  form  the  line  of  battle  on  the  fame  tack  from  the 
fifth  order  of  failing  :  Let  the  weather  column  form  the 
van,  and  the  lee  column  the  rear.  Tlie  centre  brings  to,  or 
only  keeps  fteerage-way  ;  the  weather- column  bears  away 
two  points,  and  hauls  its  wind  as  foon  as  it  is  ahead  of  the 
centre  ;  the  lee  column  tacks  together,  and  runs  under  a 
prefs  of  fail,  to  gain  the  wake  of  the  centre,  when  it  retacks 
together  and  completes  the  line  (fee  fig.  14.)  This  evolu¬ 
tion  may  alio  be  performed  a?  follows:  The  weather-column 
brings  to  ;  the  centre  and  lee  columns  lack  together,  and 
go  away  two  points  free  :  when  the  centre-column  lias 
gained  the  wake  of  the  van,  it  retacks  together,  and  brings 
to;  and  when  the  lee  column  has  gained  the  rear-line,  it 
retacks  together,  and  then  all  ftand  on  :  otherwise  the  lee- 
column  brings  to  ;  the  centre  goes  under  an  eafy  fail  two 
points  free,  to  get  ahead  of  the  rear- fquadron  ;  while  the 
van  carries  a  prefs  eft  fail,  alfo  two  points  free,  to  get  ahead 
of  the  centre  divifions. 

Hitherto  the  weather  column  has  uniformly  been  flip- 
pofed  to  form  the  van,  ar.d  the  lee-column  the  rear-divifion: 
the  line  may,  however,  be  formed  by  interchanging  thefe 
columns  in  a  variety  of  different  ways,  fome  of  which  are  as 
follow. 

1.  Let  the  weather  and  centre  columns  interchange:  In 
ca*  this  cafe  the  centre- column  ftands  on,  the  weather- column 
in.  bears  away  eight  points,  and  as  foon  as  it  reaches  the  wake 
j-  of  the  centre- column,  which  now  forms  the  van,  hauls  up 
together :  the  lee-column  tacks  together,  and  goes  under  a 
prefs  of  fail  fcarcely  two  points  free,  fo  as  juft  to  gain  the 
rear  of  the  line,  and  then  retacks  together,  as  in  fig.  15. 
T  his  evolution  may  al!o  be  performed  by  the  lee  column 
bringing  to  ;  the  centre  fquadron  then  bears  away  together 
one  point,  and  as  foon  as  it  has  gained  the  head  of  the  line, 
hauls  its  wind  ;  and  the  weather  column  bears  away  toge¬ 
ther  three  points,  under  an  eafy  fail ;  and  when  it  has  got 
into  the  wake  of  the  van,  hauls  up  together,  forming  the 
centre  divifion. 

■ntre  2.  Let  the  centre  and  lee  columns  interchange  :  The  lee* 
mer'  co^umn  ^an^s  011  clofe-hauled,  under  an  eafy  fad  ;  the  wea- 
;,g#  ’ther- column  bears  away  two  points  under  a  prefs  of  fail,  until 
it  reaches  the  head  of  the  line,  and  then  hauls  up :  the  centre- 


head  of  the  new  centre  fquadron  ;  the  weather- column  veers 


the  van  and 
che  weather 


away  together  fevtn  points  on  the  other  tack,  and  forms ^  rear# 
the  rear  fquadron.  See  fig.  18.  Plate 

5.  The  lee- column  to  form  the  van,  and  the  centre  the  ccccxcv. 
rear  divifion  :  In  order  to  this,  the  lee-column  ftands  on  nn-^.,^^37^  ^ 
der  a  prefs  of  fail,  the  weather-column  bears  away  together  jumn  form^ 
three  points  under  an  e2fy  fail,  and  the  centre  column  bearsing  the  van 
away  eight  points  ;  and  each,  when  it  has  gained  the  wake  and  she cen- 
of  the  new  van,  hauls  its  wind.  See  fig.  19.  tre  the  rear 

To  form  the  line  of  battle  on  the  other  tack  from  the°  ^ 
fifth  order  of  failing.  The  weather-column  fir  It  tacks  in  To  form 
fticcefTion  ;  the  centre  and  lee  columns  ftand  on,  the  firft  the  line  on 
under  an  eafy  fail,  and  the  fecond  under  ftill  lefs  fail,  accord-  thither 
ing  to  the  length  of  the  columns;  and  the  leaders  tack  when  weather. 
they  gain  the  wake  of  the  new-formed  van,  and  each  fhip  column 
tacks  in  fucceffion  as  it  reaches  the  wake  of  the  above  men-foimirgthe 
tioned  van  (fee  fig.  20.)  Very  great  care  mufl  be  taken  by  van»  ^c* 
the  centre  and  lee  columns,  left  they  draw  too  near  the 
flernmoft  fhips  of  the  van,  and  alfo  each  other.  ^9 

To  perforin  this  evolution,  the  centre  and  weather  co-The  centre 
lumns  interchanging  :  The  weather  column  brings  to,  theandwea- 
ccntre  column  ftands  on  until  the  leader  judges  he  will  be j^nCs°-~n 
fully  able  to  clear  the  weather- column,  and  then  the  centre- terchan-' 
column  tacks  in  fucceffion  :  when  the  laft  fhip  of  this  new-ging. 
formed  van  has  patted  the  weather- column,  that  column 
ftands  on,  and  each  fhip  tacks  in  fucceffion  as  foon  as  it 
reaches  the  wake  of  the  van.  The  lee-column  ftands  on, 
and  tacks  in  fucceffion  as  the  fhips  attain  the  wake  of  the 
van,  and  at  the  fame  time  carrying  a  moderate  fail,  that 
there  may  be  a  fufficient  interval  left  for  the  weather-co¬ 
lumn  to  form  the  centre  divifion.  See  fig.  21. 

To  form  the  line  from  the  fifth  order  of  failing  on  the  The  centre 
other  tack,  the  centre  and  Ice-columns  interchanging.  The  and  lee  co- 
centr e-column  brings  to  ;  the  weather-column  tacks  in  fuc-^™^11* 
ceffion  under  very  little  fail,  and  the  lee-column  ftands  onging. 
under  a  prefs  of  fail  .*  when  the  leader  of  the  lee-column  has 
gained  the  wake  of  the  line,  he  tacks,  and  is  followed  in 
fucceffion  by  his  divifion.  The  centre-column  i8  to  fill  and 
ftand  on,  when  the  fnft  fhip  of  that  column,  and  the  laft; 
fhip  of  the  lee-column,  bear  from  each  other  in  a  line  per¬ 
pendicular  to  the  direction  of  the  wind.  See  fig.  22. 

To  form  the  line  on  the  other  tack  from  the  fifth  order  The  wea- 
of  failing,  the  weather  and  lee-columns  interchanging :  The  ther  and  lee 
weather  and  centre  columns  bring  to;  the  lee-column  ftands coiu5nnsill“ 
on  under  a  prefs  of  fail,  until  it  can  pafs  ahead  of  the  wea-gjn^t 
ther-column,  and  then  tacks  in  fucceffion  ;  the  centre-co¬ 
lumn  fills  where  its  leading  fhip  and  the  laft  fhip  of  the 
lee-column  bear  from  each  other,  in  a  line  perpendicular  to 
the  direction  of  the  wind,  and  tacks  in  fucceffion  when  it 
has  gained  the  wake  of  the  new  van.  In  like  manner,  the 
weather-column  fills  when  its  leading  fhip  and  the  laft  of  the 
centre  bear  in  a  line  perpendicular  to  the  wind,  and  each-p^^ 
fhip  tacks  in  fucceffion  when  it  has  gained  the  wake  of  the  t!ier-Co- 
centre.  See  fig.  23.  lumn  p*f- 

To  form  the  line  on  the  other  tack,  the  centre  forming  fh'g  to  the 
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the  van,  and  the  weather  the  rear  divifion  :  The  weather- 
f,  °m  the  coiumn  brings  to,  the  other  columns  make  fall  and  Hand  on, 
tie  to  tht  till  they  can  pats  on  the  other  tack  ahead  or  the  weather- 
Qrders  of  column,  when  they  tack  in  fuccefiion.  When  both  columns 
Sailing.  have  palled  the  weather  column,  it  hills,  tacks  in  fueccfiion, 

'  and  forms  the  rear.  See  tig.  24. 

Theiee-co-  To  form  the  line  on  the  other  tack  from  the  fifth  order 
luinn  paf-  of  failing,  the  lee-column  forming  the  van  :  The  weather 
fmg  to  the,, and  centre  columns  bring  to  ;  the  lee-column  carries  a  prefs 
of  fail,  and  tacks  in  fuccefiion  when  it  can  pafs  a-head  of  the 
weather-column;  and  when  the  laft  fhip  of  this  new  van  has 
paiTed  to  the  windward  of  the  former  weather-column,  the 
van  fquadron  fhoitens  fail,  to  give  time  for  the  other  columns 
to  form :  the  weather  and  centre  columns  fill  at  the  fame 
time,  to  gain  the  wake  of  the  van,  when  they  tack  in  fuo 
ceffion.  See  fig.  25. 

To  form  the  line  from  the  order  of  retreat :  The  leader 
of  the  wing,  which  is  to  form  the  head  of  the  line,  hauls 
the  wind,  and  that  wing  follows  in  fuccefiion  ;  the  other 
wing  goes  Four  points  free  together  on  the  fame  tack,  and 
thus  runs  parallel  to  the  wing  which  firfl  began  the  evolu¬ 
tion  ;  and  they  haul  up  together  when  they  arrive  in  the 
wake  of  the  line.  See  fig.  26. 

Chap.  IV.  To  change  from  the  Line  of  Battle  to  the 
different  Orders  of  Sailing . 

To  change  To  change  from  the  line  of  battle  to  the  firfl  order  of 
from  the  failing  on  the  fame  t2ck  :  All  the  fhips  bear  away  together 
line  of  bat-  tpe  number  of  points  diredied  by  the  admiral,  obferving  to 
fir  ft  order  keep  themfelves  in  the  line  of  bearing  for  the  tack  they  are 
in.  The  fternmoft  fhip  bears  away  firfl,  and  the  reft  fuc- 
cefilvely  as  quickly  as  poflible,  to  prevent  being  too  near 
'each  other. 

To  change  to  the  firfl  order  of  failing  in  bearing  for  the 
line  on  the  other  tack  :  The  leader  bears  away  four  points 
to  leeward,  and  is  followed  in  fuccefiion  by  the  reft.  When 
the  flernmofl  fliip  has  bore  away,  the  whole  haul  up,  and 
they  will  be  in  bearing  for  the  line  on  the  other  tack.  See 
fig.  27. 

To  change  from  the  line  of  battle  to  the  fecond  order  of 
failing  :  1  he  whole  fleet  bears  away  together  ten  points  ; 
and  fo  proportions  the  failing  from  the  van  to  the  n  ar  of 
the  line,  that  when  the  headmoft  fliip,  which  firfl  preffeS  fail, 
jfhall  come  ahreafl  of  the  fecond  ihip,  the  fecond  fliip  adapts 
her  fail  to  keep  in  this  bearing  ;  and  fo  on  in  fuccefiion, 
each  obferving  to  keep  the  fihp  that  immediately  preceded 
her  in  the  evolution  in  a  line  with  herfelf,  perpendicular  to 
the  direction  of  the  wind  ;  and  the  whole  fleet  will  now  be 
running  before  the  wind  (fee  fig.  28.)  But  if  it  is  intend¬ 
ed  that  the  fleet  fhall  fleer  any  other  given  courfe  than  that 
before  the  wind,  the  whole  fleet  may  then  alter  together  to 
the  propofed  courfe. 

To  change  to  the  third  order  of  failing  from  the  line  of 
to. the  third ^ttle  :  The  whole  fleet  bears  away  together  ten  points; 
©rd.rof  theheadmoft  half  of  the  fleet,  including  the  centre  fliip, 
carry  an  equal  degree  of  fail,  in  order  to  preferve  their  lme 
of  bearing  ;  each  fliip  of  the  remainder  of  the  fleet  carries 
lefs  fail  in  fucceffion,  fuch  as  will  form  and  preferve  on  the 
other  line  of  bearing  with  rtfpeft  to  that  upon  which  they 
were  ranged  before  the  evolution  ;  and  by  this  means  the 
fleet  will'  be  formed  in  the  third  order  of  failing.  See 
fig.  29. 

To  chancre  from  the  line  of  battle  to  the  fifth  order  of 
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to  the  fifth  failing  on  the  fame  tack  :  In  the  treatife  of  Naval  Tactics , 
order  c  f  published  in  the  fecond  volume  of  The  Elements  of  Rigging 
failing  on  and  $e(imavjhip,  there  are  various  rules  for  performing  this 
tack.amC  evolution,  according  as  the  different  fquadrons  in  the  line  of 
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battle  are  intended  to  form  the  weather,  the  centre,  and  the  To  chi 
lee  columns,  in  the  order  of  failing  We  fhall  give  two  of 
them  as  examples.  .  tic  t» 

1.  When  it  is,  intended  to  change  from  the  line  of  battle  Q(Cje, 
to  this  order  of  failing,  fo  as  that  the  van  fhall  form  the  Mr 
weather,  and  the  rear  the  lee  column,  and  the  fleet  at  the  """’’v 
fame  time  keep  as  much  to  windw  r  d  as  poflible  ;  the  van 

and  centre  tack  together,  and  run  clofe-hauled  in  bow  andformir 
quarter-line  ;  the  rear  moves  on  in  its  former  comic  under  weith 
an  eafy  fail.  When  each  fliip  of  the  centre  is  abreafl  of  it 
correspondent  (hip  in  the  rear,  the  centre  retacks:  the  van 
hands  on  until  the  centre  and  rear  come  up,  and  then  re¬ 
tacks,  and  all  the  columns  regulate  their  diitances.  See 
fig.  30. 

2.  When  it  is  intended  that  the  van  fhall  form  the  lee,Theb 
and  the  rear  the  weather  column ;  the  van  bears  away  toge-l°!*v 
ther  under  an  eafy  fail,  and  goes  at  light  angles  with  the 
line  ahead:  the  centre  at  the  fame  time  goes  away  twoweath 
points  free,  and  each  fhip  fleers  for  that  fliip  of  the  vancoluni 
relpe&ively  wliicK  is  to  be  abreafl  of  her  when  in  column. 

The  leader  of  the  van  mufl  determine  the  diflance,  by  not 
hauling  up  with  his  divifion  until  his  fhip  and  the  flernmofl 
fhip  of  the  centre-column,  which  is  drawn  up  with  him,  are 
in  a  line  at  right  angles  with  the  wind:  r\  hey  then  both 
fland  on  under  an  eafy  fail,  while  the  rear  crowding  fail 
pafles  to  the  windward  of  both.  See  lig.  31. 

To  change  from  the  line  of  battle  to  the  fifth  order  of  1  °d 
failing  on  the  other  tack  :  This  evolution  may  be  performed 
in  as  many  ways  as  the  former,  according  to  the  intended f  Hi, 
pofitions  of  the  different  columns;  but  in  filch  a  Work  as  the  li 
our’s,  it  may  be  fufiicient  to  obferve,  that,  l  atrit 

1.  When  the  van  is  meant  to  form  the  weather,  and  the 

rear  the  lec  column  :  The  van  tacks  in  fuccefiion ;  the 
leader  of  the  centre  tacks  when  the  leader  of  the  van  is  paf- The* 
fing  him  exactly  to  windward,  and  his  divifion  follows  him  5  ft™ 
the  rear  manoeuvres  in  the  fame  manner  with  refpedt  to  the  ^a', 
centre.  See  fig.  32.  the  li 

2.  When  the  rear  is  to  form  the  wreatber,  and  the  van  thelumn 
lee  column  :  The  van  tacks  in  fuccefiion  ;  and  when  about,  J  : 
either  brings  to,  or  fhoitens  fail,  to  allow  the  other  columns f  ^ 
time  to  form.  The  centre  and  rear  then  carry  fail,  and  tackweat 
in  fuccefiion.  The  centre  tacks  when  its  leader  has  the^d* 
ccntie  of  the  lee-column  in  a  line  at  right  angles  with  the  die  i 
wind,  or  w'hen  its  centre  paffes  aftern  of  the  lee  column.  *ull11! 
When  the  centre  is  about,  it  regulates  its  rate  of  failing  by 
the  lee-column,  either  by  bringing  to  or  making  equal  fail ; 
and  thus  both  wait  for  the  rear  to  pafs  to  windward.  I  lie 
rear  tacks  when  its  leader  has  the  firfl  fliip  of  the  lee  column 

in  a  line  at  right  angles  with  the  wind,  or  when  its  centre 
fhip  pafles  aitern  of 'the  laft  fhip  of  the  centre-column.  See 
fig.  33.  j 

'1  o  change  from  the  fine  of  battle  to  the  order  of  retreat  1  To  J 
The  leader  bears  away  four  points ;  and  all  the  fleet  follow-  to  tf 
ing  clofe  hauled,  they  will  come  to  file  off  in  iucceflion  at^rJ 
the  fame  point  in  the  van  fiiip’s  wake,  till  the  centie  fhip 
arrives  at  the  angle  where  the  evolution  began.  Then  the 
order  of  retreat  will  be  formed,  and  any  courfe  whatever 
may  be  lteered,  fince  the  two  wings  will  be  equal  and  in  or¬ 
der  on  the  flaiboard  and  larboaid  lines  of  bearing,  forming 
confequently  between  them  an  angle  of  135  degrees.  .  big. 

34.  reprefents  the  order  of  retreat  formed  from  the  line  of 
battle,  the  whole  fleet  going  four  points  free. 

Chap.  V.  To  Manoeuvre  the  Line  of  Battle, 

The  method  of  forming  the  line  of  battle,  when  the 
fhips  are  in  no  previous  order,  has  already  been  explained. 

In  this  place  it  is  intended  to  point  out  fome  of  the  various 

evolutions 
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evolutions  that  are,  or  may  be,  performed  by  a  fleet  which 
is  already  formed  in  line  ofbattle. 

The  fleet  being  in  line  ofbattle,  to  form  the  line  on  the 
other  tack,  by  tacking  in  fucceflion  :  The  headmoil  (hip  of 
the  fleet  tacks  firft,  having  previoufly  made  more  fail,  or  the 
fecond  having  fhortened  fail,  in  order  to  increafe  the  inter¬ 
val  between  them;  £of  it  often  happens  that  one  or  two 
cables  length  are  run  over  before  the  fliip  ahead  has  been 
able  to  fill  her  fails  on  the  other  tack.  When  the  hr  it  fliip 
is  about,  either  the  fecond  makes  more  fail,  or  the  third 
(hortens  fail ;  and  then  the  fecond  tacks  as  foon  as  (lie  has 
gained  the  wake  of  the  leader,  the  helm  being  put  down 
at  the  inftant  (he  opens  the  weather  quarter  of  the  firft  fliip, 
which  is  already  on  the  other  tack.  In  like  manner  the 
third,  fourth,  See.  (hips  tack  each  at  the  inftant  it  has  gain¬ 
ed  the  wake  of  the  leader  ;  and  tliofle  (hips  already  about 
mud  preferve  their  afligned  diftacces,  by  fliortening  fail,  if 
neeeflary,  until  the  whole  fleet  is  on  the  other  tack.  If  a 
fliip  mifles  (lavs,  (he  is  immediately  to  fill  again  on  the  fame 
tack,  and  make  fail  with  all  poflible  expedition,  taking  care 
to  keep  as  dole  as  poflible  to  the  wind,  and  not  to  fall  off 
to  leeward.  By  this  means  (he  will  get  ahead  and  to  wind¬ 
ward  of  thofe  which  follow  her  ;  and  they  will  perform  fuc- 
ceflively  their  evolutions  in  the  wake  of  the  (hips  which  are 
alreadyon  the  other  tack,  only  (landing  on  a  little  farther  than 
they  would  have  done  if  the  fliip  ahead  had  not  miffed  flays. 
The  fliip  that  miffed  flays  will  return  fooner  to  her  flat  ion, 
by  making  all  poflible  fail  to  windward  of  the  line.  See 
%r3?- 

To  form  the  line  ( 

ceflion  :  The  whole  fleet  veers  together 
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he  other  tack  without  tacking  in  fac- 
the  rear  (hip  hauls 

her  wind  on  the  other  tack,  and  (lands  on,  while  all  the 
others  go  two  points  free  on  the  other  tack,  and  haul  up  as 
they  fucctflively  gain  the  wake  of  the  leading  fliip.  Thus  Chap.  VI. 
the  rear  of  the  line  on  the  one  tack  becomes  the  van  on  the 
other  tack.  See  fig.  36. 

The  line  to  veer  in  fucceflion  ;  The  van  (hip  of  the  line 
veers  round,  and  (leers  roar  points  free  on  the  other  tack  ; 
and  when  lhe  is  clear  of  the  rear  fliip  of  the  line,  (he  hauls 
her  wind  ;  the  reft  follow,  and  haul  up  in  fucceflion.  See 

37- . 

The  line  to  tack  and  reta.ck  together:  In  tacking  together, 
the  ilernmoft  (hip  of  the  line  puts  in  (lays;  then  her  fecond 
ahead  puts  her  helm  down;  and  fo  on  through  the  whole 
line,  to  prevent  the  (hip  ahead  from  falling  on  board  the 
fliips  afiern.  'J  he  fleet  will  then  be  in  bow  and  quarter 
line  ;  from  which,  if  tacking  together,  no  (hip  muft  put  in 
(lays  till  the  (hip  on  her  weather  quarter  is  in  the  adl  of 
tacking. 

The  line  bear  away  together,  preferring  their  bearing  for 
the  line  :  'l  he  rear  begins  this  evolution,  the  fternmoft  (hip 
bearing  away  the  number  of  points  propofed  ;  and  fo  on  as 
quickly  as  poflible,  to  prevent  (ailing  on  board  of  each 
other. 

To  turn  to  windward  in  line  of  battler  When  the  fleet  lias 
flea-room,  the  mod  advantageous  method  of  gaining  to  wind- 
waid  is,  that  all  the  (hips  of  the  fleet  may  go  about  toge¬ 
ther  ;  as  by  this  means  the  whole  fleet  will  gain  as  much  to 
windward  as  In  the  cafe  of  a  finrle  (hip.  The  fleet  will  be 
in  line  of  battle  on  the  one  board,  and  in  bow  and  quarter 
line  on  the  other.  This  is  alfo  the  mod  proper  method  to 
get  to  windward  on  a  eoafl  when  the  wind  is  parallel  to  the 
land  :  But  if  the  fleet  is  turning  to  windward  in  a  ftrait 
or  between  two  fhores,.  the  fleet  fliould  tack  in  fucceflion ; 
for  if  all  the  (hips  tacked  together,  the  van  would  be  foon 
in  with  the  land  on  one  fide,  and  foon  after  the  fleet  had  re¬ 
tacked  the  rear  would  be  in  with  the  land  on  the  other  fide: 
hence  this  would  occafion  a  number  of  (hort  boards.  Ia 
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pdling  through  3  ftrait,  other  circumftances  arc  alfo  to  be  M.^ccuy:-* 

attended  to,  as  tides,  See.  r  ,  the  fiftli 

To  interchange  the  van  and  centre  fquadrons  :  The  van  Qr(?cr  0e 
bears  away  a  little,  and  brings  to  ;  the  centre  pafles  on  to  Sidling. 

windward,  edging  a  little,  to  get  ahead  of  the  former  van - v— 

on  the  fame  line  ;  the  rear,  coming  011  under  an  eafy  iail,^ 
edres  away  likewife,  to  obtain  the  wake  of  the  new  centre tl’s 
(qnadrqn.  See  fig.  38.  •  van  and 

To  interchange  the  van  and  rear  fquadrons  :  The  van  and  centre 
centre  fquadrons  hear  away  a  little,  and  then  bring  to,  the  lqua^one-# 
van  cbierviiig  to  bear  away  a  little  more  to  the  leeward  Van  and 
than  the  centre.  The  rear  (lands  on  to  gain  the  head  pfrearfqua- 
the  line  ;  and  when  abrcait  of  the  former  van,  the  centre drons. 
fills,  and  both  (landing  on,  form  ahead  of  the  new  rear,  by 
ed  >ing  down  until  they  are  in  a  line  with  it.  See  fig.  39.  63 

To  interchange  the  centre  and  rear  fquadrons  :  The  van  Centre  and 
(lands  on  under  an  eafy  fail,  while  the  centre  bears  away  a 
little  and  brings  to,  and  the  rear  at  the  fame  time  carries  a 
prefs  of  fail  to  pafs  the  centre  to  windward  and  get  into  the 
wake  of  the  van.  The  van  and  centre  then  edge  away  to 
gain  the  line  with  the  new  rear  fquadron,  which  then  fills. 

See  fig.  40.  64 

The  van  to  pafs  and  form  the  rear :  The  van  fquadron  The  van  to 
ed  es  away  a  little  and  brings  to;  the  other  two  fquadrons,  ^  10  the 
crowding  tail,  (land  on  till  they  get  ahead  of  the  new  rear, 
and  then  edge  away  a  little  to  form  in  the  line;  alter  which 
tile  rear  fills.  , 

The  rear  to  pafs  and  form  the  van  :  The  van  and  centre  The  rca^to 
bear  away  a  little  and  bring  to  ;  the  rear  makes  fail,  paffes^^  t0  1  e 
ahead  of  both,  and  then  edges  away  to  form  on  the  fame 
line.  Thefe  two  monceuvres  are  fo  fimple  as  not  to  (land  in 
need  of  illuftration  by  figures. 


To  Manoeuvre  a  Fleet  formed  in  the  Fifth 
Order  of  Sailing. 
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This  order  of  failing  is  very  advantageous  for  a 
rous  fleet,  as  it  keeps  the  (hips  clofer  together,  and  there- ^  or{i  f 
(ore  more  connected  with  each  other  than  either  of  the  three  Gf  failing, 
firll  orders.  The  method  of  forming  this  order  is  lhown  in 
Chap.  II.  :  and  the  method  of  manoeuvring  in  it,  which 
with  very  little  alteration  is  alfo  applicable  to  the  fourth  or¬ 
der,  is  to  be  the  fubjebl  of  this  chapter.  67 

To  tack  the  columns  in  fucceflion  :  The  fhips  of  the  lee-To  tack  irr 
column  having  more  diftance  to  run  before  they  can  recover  fucceihom. 
their  pofition,  niuft  go  about  fil’d  in  fucceflion.  When  the 
centre  leader  finds  himfelf  abreaft  of  the  leader  to  leeward  of 
him,  or  at  right  angles  with  the  ciofe-hauted  line  on  the 
other  tack,  upon  which  the  lee  leader  is  now  moving,  he 
tacks,  and  is  followed  in  fucceflion  by  his  divifion.  The 
weather-column,  paying  the  fame  regard  to  the  centre-co¬ 
lumn,  manoeuvres  in  the  fame  manner  (fee  fig.  41.)  In  this 
evolution  the  weather-column  ft  ill  continues  to  windward  ; 
and  (hould  the  columns  have  clofed  too  much,  or  be  too  far 
afunder,  either  of  which  may  happen  from  the  inequality  in 
the  rate  of  failing  of  the  different  (hips,  the  order  may  be 
recovered  cither  by  the  Ice  or  windvyard  column  bearing 
away,  fo  as  to  make  an  angle  equal  to  that  propofed,  as  two 
points,  between  any  column,  and  a  line  joining  the  leader  of 
that  column  and  the  ftcrnmoll  (hip  of  the  next  column. 

If  this  evolution  is  to  be  performed  in  the  night,  the 
weather-column  emit  tack  firll.  In  order  to  prevent  the 
ri(k  ®f  one  column  palling  through  the  van  of  the  other  co¬ 
lumns,  the  next  column  mull  not  tack  till  its  leader  is  fal¬ 
lible  that  many  (hips  of  the  column  immediately  to  wind¬ 
ward  are  about.  When  about,  the  leaders  make  little  fail, 
while  their  followers  make  iuccefiivcly  a  little  more,  in  order 
to  form  their  refpe&ive  columns.  The  columns  which  are 

com*- 
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plettlv  about  Hi  m  ild  either  biin  !  to  and  wait  for  the  n-  xt, 
cr  fhould  jufi  keep  Peerage  way  ;  thus  the  former  weather- 
column  fhould  wait  for  the  centre,  r.nd  both  fhould  then 
wait  for  the  former  lee- column.  In  this  evolution  the  wea¬ 
ther  and  lee  columns  wall  be  interchanged.  As  feme  ride 
may  attend  the  execution  of  this  at  night,  it  is  molt  advi¬ 
sable  to  tack  the  columns  together,  and  tail  in  bow  and  quar¬ 
ter  line  ;  becaufe,  Ihould  it  become  neccflary  to  retack,  or 
fhould  the  wind  change  before  the  completion  of  this  evo¬ 
lution,  much  eoni nfion  might  enfue.  By  tacking  together 
this  will  be  avoided. 

To  tack  the  columns  together  :  The  item  mod  (hips  of  the 
three  columns  put  in  (lays  together  ;  and  when  they  are 
obferved  to  be  fo,  their  feconds  ahead  immediately  put  their 
helm  down,  and  fo  on  through  the  whole  fleet.  Each  co¬ 
lumn  will  then  be  in  bow  and  quarter  lire.  See  fig.  42. 

To  veer  the  columns  in  fucceflion  :  lire  leader  of  the  lee- 
column  veers  round,  and  fleers  four  points  free  upon  the  other 
tack,  followed  by  the  fhips  of  that  divilion  ;  and  of  which, 
when  he  is  clear  of  the  fiernmoft  fhips,  he  hauls  up.  The 
centre  and  weather  columns  perform  fucceflively  the  fame 
■evolution,  obferving  to  continue  Handing  on  till  they  fuccef- 
fively  bring  the  point  at  which  the  lee-column  began  to  veer 
to  bear  in  a  right  line  to  leeward  of  them.  They  likewife 
Tucceffively  fpring  their  luffs  when  the  point  at  which  the 
-lee  column  hauled  its  wind  bears  right  to  leeward  (fig.  43.) 
Eaeh  column  having  the  fame  diftance  to  run,  if  the  evolu¬ 
tion  be  well  executed,  the  leaders  of  the  windward  columns 
will  find  themfelves,  when  they  fpring  their  luffs,  exactly  a- 
brealt  of  the  leader  of  the  lee-column,  and  fo  will  all  the 
other  fliips.  But  the  making  or  fhortenirg  fail  will  at  all 
events  rectify  the  inequality  of  failing. 

To  turn  to  windward  in  the  fifth  order  of  failing:  Let  the 
fliips  of  the  fleet  be  fo  arranged,  that  the  leaders,  and  alfo 
the  correfponding  fliips  of  the  columns,  may  be  in  the  di¬ 
re  dlion  of  the  wind  ;  as  by  this  means  the  fleet  will  gain 
more  to  windward,  and  at  the  fame  time  be  lefs  liable  to 
diforder.  Now  the  van  fliips  of  the  columns  tack  at  the 
fame  inflant,  and  are  followed  in  fucceflion  each  by  the  re¬ 
maining  fliips  of  the  divifion,  when  they  reach  the  wake  of 
their  leaders,  or  the  fame  point  when  they  went  about ; 
henee  there  will  always  be  three  fhips  in  flays  at  the  fame 
time  until  the  whole  fleet  has  got  on  the  other  tack.  The 
fleet  then  Hands  on  any  aligned  difiance,  and  then  retacks 
in  the  fame  manner  as  before.  See  fig.  44. 

To  interchange  the  weather  and  centre  columns:  The  wea¬ 
ther  and  lee  columns  lie  to,  or  only  keep  lleerage  way.  The 
centre  column  tacks  together;  and  forming  a  bow  and  quar¬ 
ter  line,  goes  clofe-hauled  to  gain  the  wake  of  the  weather- 
column  ;  it  then  retaeks  together,  and  Hands  on,  while  the 
weather-column  bears  away  to  its  new  Hation  in  the  centre, 
and  the  lee-column  fills.  See  fig.  45. 

To  interchange  the  weather  and  lee  columns:  The  centre 
column  brings  to  ;  the  lee  column  Hands  on  under  a  prefs  of 
fail;  and  when  its  fiernmoH  fhip  can  pafs  to  windward  of  the 
van  of  the  centre  column,  which  will  be  when  the  centre 
fhip  of  the  lee  column  is  in  a  line  petpendicular  to  the  di¬ 
rection  of  the  wind  with  the  van  of  the  centre  column,  the 
lee  column  then  tacks  together,  and  Hands  on  clofe-hauled 
till  it  comes  in  a  line  with  the  centre  column,  when  it  goes 
large  two  points  to  get  into  the  Hation  which  the  weather- 
column  left ;  and  then  veers  together,  hauling  the  wind  for 
the  other  tack.  At  the  beginning  of  the  evolution,  the 
weather  column  bears  away  together  under  little  fail,  and 
goes  large  fix  points  on  the  other  tack,  fo  as  to  get  into 
the  wake  of  the  centre  column  ;  it  then  hauh  to  the  former 
tack,  going  two  points  large,  till  it  ranges  abreaft  of  the 


centre  column,  when  it  brings  to,  and  waits  for  the  new  wca*  Maroeu  re 
thcr  column.  See  fig.  46.  ^th  **  V' 

To  interchange  the  centre  and  lee  columns:  The  centre  and  or  ’er  of 
weather  columns  bring  to,  or  keep  ftecrage  way,  as  is  mofl 

convenient:  the  lee  column  tacks  together,  and  prefics  fail - 

to  gain  the  wake  of  the  centre  column  ;  which,  when  they 


The  centre 

and  iee  cu. 


have  effected,  they  retack  together  and  Hand  on  ;  the 
centre-column  then  edge*  away  under  an  eaiy  fail,  fleering,  ]umu3. 
if  it  lay  to,  right  points  from  the  wind,  and  if  it  kept  lleer- 
age  'Way  only  two  points,  until  it  comes  into  the  Hation  of 
the  lee  column,  where  it  hauls  to  the  wind  ;  while  the  wea¬ 
ther-column  fills  and  Hands  on  :  and  the  order  is  re- 


01*  making  fail,  according  to  cir- 


cllablifhed  by  fhortemn^ 

cumfiancce.  74 

The  weather-column  to  pafs  to  leeward  :  The  weather* T he  wea- 
column  Hands  on  under  very  little  fail,  while  the  centre  and 
lce-eolumns  tack  together,  and  cairy  a  prefs  of  fail  till  they^g  t0  ^ 
reach  the  wake  of  the  weather-column,  when  they  retack, ward, 
and  crowd  fail  till  they  come  up  with  the  weatlier-eolumn ; 
and  when  they  have  gained  the  wake  of  the  weather-co¬ 
lumn,  it  bears  away  two  points,  to  gain  its  Hation  to  lee¬ 
ward,  and  then  hauls  to  the  wind  or  brings  to  till  ihe  new 
weather  and  centre  columns  come  up.  See  fig*.  47. 

'i  he  lee-eolurun  to  pafs  to  windward:  The  weather  and  The]ee-co- 
centre  columns  bring  to,  while  the  lee  column  carries  faillumnto 
and  tacks  in  fucceflion  as  foon  as  the  leading  fhip  can  wea-  l>aH  to 
therthe  he  ad  moil  Hi  ip  of  the  weather-column;  and  when  ar- w*nc*wai<k 
rived  upon  the  line  on  which  the  weather-column  is  formed, 
it  re-tacks  in  fticeeffion,  forms  on  the  fame  line,  and  either 
brings  to  or  Hands  on  under  very  little  fail.  If  it  brings  to, 
the  other  two  columns  bear  away  together  two  points,  to 
put  themfelves  abreaH  of  the  column  now  to  windward  ;  but 
if  the  new  weather-column  Hood  on  under  an  eafy  fail,  they 
may  bear  away  only  one  point  to  gain  their  proper  Hations. 

Ste  fig.  48.  .  .  .  76 

As  it  is  of  the  utmofl  importance  that  each  fhip  be  in  her  Methixl  of 
refpedlive  Hation,  both  to  preferve  order,  and  that  the  vari- keeping  a 
ous  evolutions  may  be  more  readily  performed,  the  officer  1,1  ,r# 
of  the  wateh  will  therefore  be  ever  anxious  to  preferve  theJT^^  ta- 
Hation  of  his  fhip.  This  he  may  do  by  his  quadrant ;  butmealls  ,  f 
the  more  ready  method  for  this  purpole  is  by  means  of  the  the  naval 
Naval  Square,  which  is  conflrudted  -as  follow’s  :  fquare. 

Upon  fome  convenient  place  at  the  middle  of  the  quarter- 
deck,  deferibe  the  fqnare  ABCD  (fig.  49.),  of  which  theti01)> 

Tides  AD  and  BC  are  parallel  to  the  keel;  through  the 
centre  line  G  draw  the  line  EF  parallel  to  AD  or  BC,  and 
draw  the  diagonals  AC  and  BD  ;  bifedt  the  angles  EGD, 

EGC  by  the  llraight  lines  GH,  GN  and  the  naval  fqnare 
will  be  confirudted.  Now  fince  the  angles  FGD,  FGC 
are  equal  to  four  points,  being  each  half  a  right  angle  ; 
therefore  the  angles  EGD,  EGC  are  each  equal  to  12 
points,  and  confequently  the  angles  EGH,  EG  1  are  each 
equal  to  fix  points.  Hence,  if  a  fhip  is  running  clofe  hauled 
on  the  llarboard  tack,  in  the  dire&ion  FE,  the  dire&ion  of 
the  wind  wall  be  IG,  and  her  clofe-hauled  courfe  on  the 
other  tack  wall  be  GC  :  But  if  (he  be  running  in  the  fame 
diredlion  FE  upon  the  larboard  tack,  her  clofe-hauled 
courfe  on  the  itarboard  tack  will  be  in  the  direction 

GD.  7g 

In  order  now  to  apply  the  naval  fquare  to  the  keeping  of  And  applu 
fliips  in  their  refpedtive  Hations,  let  the  fleet  be  formed  incaton. 
the  fifth  order  of  failing  elofe-hauled,  the  correfponding 
fhips  of  the  columns  coinciding  with  the  direction  of  the 
wind,  in  order  to  turn  to  windward  with  greater  facility. 

The  correfponding  fhips  in  the  column  mnit  be  kept  in  the 
diredtion  of  GH,  or  GI,  according  to  the  dire&ion  of  the 
wind  and  the  tack  they  are  upon,  while  all  the  fliips  of 
3  the 
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To  <■<.  (to -e  ths  fame  column  mud  be  in  the  direction  of  EF.  See 

th/i>;d.c.r  %  50. 

upriShifrs  A  gain,  let  the  fleet  be  in  three  columns  in  one  of  the 

(,ftheUr;'  )<l. lines  of  bearing,  the  fhip  being  dole  hauled  on  the  other 
tack.  The  (hips  of  each  column  will  be  in  the  direction  of 
one  of  the  diagonals,  while  the  corresponding  fhips  of  the 
other  coin  Tins  will  be  in  the  direction  of  the  other  dia¬ 
gonal  (fig.  51).  It  will  alio  be  the  fame  if  the  columns 
are  in  one  line  of  bearing,  and  going  four  points  large  on 
the  iame  tack.  The  application  of  the  naval  fquare  111  other 
cafes  will  be  obvious 

Chap.  Vlf.  To  red  ore  or  reform  the  Order  of  Battle 
upon  Shifts  of  the  IV ind. 


79 

To  rdt  o  e 
the  >r  cr 
of  bar  ie 
U..0.1  fhitVs 
<.f roe  wti  t 
the  fa  ne 
tack,  the 
wm  i  cu¬ 
min  ;  for- 
ri  iefs 
than  iix 
puints. 


So 

Four^oints, 


Si 

F»<?ht 

points. 


1.  Let  it  be  intended  to  reftore  the  order  of  battle 
on  the  lame  tack,  the  wind  coming  forward,  and  ill i ft- 
ing  ahead  lefs  than  fix  points.  In  this  cafe,  the  whole 
fleet  is  to  bring  to  except  the  leader  ;  who,  in  order 
that  the  fame  di dances  between  the  fhips  may  be  pre- 
ferved  vhen  the  line  is  reform*!,  fleens  a  courfe  a  b  (fig. 
52.),  Inch  ai  to  be  at  right  ai-gles  to  the  middle  point  be¬ 
tween  the  former  and  prefent  direction  of  the  wind  :  hence 
the  courfe  he  mul  fleer  will  be  known  by  adding  half  the 
number  of  points  the  wind  has  fhifted  to  eight  points,  and 
applying  this  turn  to  the  former  clofe-hauled  courfe.  As 
foon  as  the  leader  has  arrived  at  the  new  clofe-haulcd  line 
with  refpedl  to  the  fecond  fhip  ahead,  that  ihip  immedi¬ 
ately  fills ,  and  bears  away  the  fame  number  of  points  as  the 
leader  ;  and  when  both  thefe  have  reached  the  clofe  hauled 
line  with  refpe£l  to  the  third  (hip,  fhe  alfo  fills,  and  bervs 
away.  In  like  manner  the  remaining  part  of  the  fleet  bear 
away  in  fticceflion  ;  and  when  they  have  got  into  the  clofe- 
haulcd  line  be  with  the  flernmofl  fhip,  they  all  haul  their 
wind  at  the  fame  inilant,  and  the  flernmofl  fhip  Alls  and 
hands  on  clofe-hauled. 

A  very  expeditions  method  of  performing  this  evolution 
i3  as  follows  :  The  whole  fleet  having  fallen  off  as  foon  as 
the  wind  fhifted  the  fame  number  of  points  which  it  chan¬ 
ged,  the  leader  bears  away  eight  points  from  the  middle 
point  between  the  former  and  prefent  diiedfion.s  of  the  wind  ; 
or,  if  the  wind  lias  fhifted  near  fix  points,  in  this  cafe  the 
leader  muff  bear  away  eight  points  from  the  new' direction 
of  the  wind  ;  but  then  the  fleet  will  be  clofer  than  before, 
and  the  leader  hauls  his  wind  as  foon  as  the  flernmofl  fhip 
bears  011  the  clofe-hauled  line  from  him  :  The  fecond  fhio 
bears  away  when  fhe  has  reached  the  wake  of  the  leader,  and 
alto  hauls  her  wind  when  fhe  has*  again  gained  his  wal^c. 
In  like  manner  the  third,  fourth,  &c  fhips  bear  away,  and 
alfo  haul  their  wind  in  fucceffion,  until  the  flernmod  and 
the  whole  line  is  forme  !  again.  See  fig.  53. 

If  the  wind  fhifts  exactly  four  points  ahead,  the  whole 
fleet  is  to  veer  round  till  the  heads  of  all  the  fhips  are  direc¬ 
ted  to  the  point  exadlly  oppofite  to  their  former  courfe  ; 
and  the  rear  fhip,  which  has  now  become  the  van,  is  to  run 
four  points  large  upon  her  new  tack,  and  the  reft  of  the  fleet 
to  follow  her  in  fucceffion  ;  and  when  the  lafl  fhip,  which  was. 
the  former  leader,  is  got  into  the  wake  o*  the  headmofl  in 
the  line,  the  whole  fleet  is  to  veer  together,  and  the  order 
will  be  reformed  on  the  former  tack. 

If  the  wind  fhifts  eight  points  forward,  the  fhips  are  to 
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veer  round  altogether  till  their  heads  are  on  the  point  of  theTI 
comoafs  oppofite  to  their  former  courfe  ;  then  the  rear  fhio,  ~ 
having  become  the  van,  is  to  haul  clofe  by  the  wind  on  the 
fame  board  ;  all  the  other  fhips  are  to  haul  up  in  fucceTun, 
and  range  in  the  wake  of  the  leading  fhip  ;  and  when  the 
lad  fhip  is  in  her  flation,  the  order  will  be  reformed  oil  the 
fame  tack. 

If  the  wind  changes  12  points  exa£lly,  the  fleet  muftTwelvs 
veer  round  together,  and  haul  their  wind  in  fucceffion  on^01Iit-* 
the  firlt  tack.  g, 

2.  The  wind  coming  forward,  and  the  order  of  battle  to  Vo  reform 

be  reformed  on  the  other  tack.  ih- order  cf 

If  the  wind  fhifts  ahead  lefs  than  fix  points,  all  the  fhips 
of  the  fleet  are  to  veer  round,  till  their  heads  come  to  the  tack^the 
oppofite  point  of  the  compifs  with  refpedl  to  their  former  wind  c  >- 
courfe;  and  then  the  rear  fhip,  which  is  now  become  the  min£  h)r- 
van,  is  to  haul  clofe  by  the  wind  on  that  tack,  and  the^clida 
other  fhips  follow  her  in  fucceffion.-  From  hence  the  fleet  points!* 
mi  rht  pals  to  the  line  of  battle  on  the  former  tack  by  veer-  84 
ing  in  fuccefiion.  Ir  the  wind  comes  ahead  more  than  fix  Between  fis 
points,  but  lefs  than  twelve,  the  fleet  is  to  manoeuvre  in  the  f  welve 
fame  manner  as  before.  If  the  wind  comes  ahead  exactly 
twelve  points,  the  tack  is  to  be  changed.  fw  lve 

3.  \Vhen  the  wind  fhifts  aft,  and  the  order  of  battle  touoints- 

be  reformed  011  the  fame  tack.  Th~8<J*  r? 

T'  the  wind  has  fhifted  lefs  than  two  points,  the  leader comin^f* 
hauls  hi3  wind,  the  fleet  (lands  on  as  before,  and  each  fhip  anc:  the  or- 
hauls  her  wind  in  fucceffion  as  (he  gains  the  wake  of  theder°fhat- 
leader.  If  it  is  intended  to  change  the  tack,  the  whole 
fleet  tack  together,  and  the  flernmofl:  fhip,  which  now  be-the 
comes  the  leader  ,  hauls  up,  and  the  reil  bear  down  and  haul  tack, 
up  in  fucceffion.  Sy 

If  the  wind  changes  fixteen  points,  all  the  fhips  brace 
about  for  the  other  tack  immediately,  by  which  means  the  $s 
fleet  will  be  going  four  points  Large  ;  then  the  fhips  tack- The  wind 
ing  or  veering  ialtantly  together,  the  order  of  battle  will  be  rha!^in£ 
relieved  or  formed  again  on  the  fame  tack  as  they  were  be-**xteei1 
fore  the  wind  changed. 


points. 


Chap.  VIII.  Of  the  Battle . 


In  a  naval  engagement,  the  prefent  mode,  as  has  already  Of  fhe  Ins 
been  obferved,  is  to  draw  up  the  fleet  in  a  flraight  line  upon  ba£t'e* 
one  of  the  clofe-hauled  lines  under  an  eafy  fail.  The  fri¬ 
gates,  fire-fhips,  tranfports,  &c.  are  placed  at  proper  di~ 
fiances  on  the  other  fide,  with  rclpe&.to  the  enemy  (b)« 

The  diftar.ee  between  two  adjacent  fhips  in  the  line  is  ulu- 
ally  about  a  cable’s  length  ;  but  the  admiral  increases  or  di- 
miniihes  this  interval  according  to  circumflances.  The  its  advan- 
nearer,  however,  the  fhips  are  to  each  other,  the  flronger  is  rayres  by  be- 
the  line,  and  the  more  difficult  to  be  broken  or  forced  by  the  ing  clofe, 
enemy  ;  but  ilill  there  muft  be  a  fufficient  interval  left,  fo 
that  if  a^fhip  receive  confiderable  damage,  fhe  may  be  got 
out  of  the  line  without  becoming  foul  or  falling  aboard  of  the 
fhip  next  aftern,  which  would  be  the  means  of  putting  the 
whole  line  in  confufion.  91 

The  flrength  of  a  fleet  depends  alfo  more  on  the  larger.efs  ^n(l  cr>m~ 
of  the  fhips,  and  the  weight  of  the  metal,  than  in  their  num-|^J^p 
ber.  The  fewer  the  number  of  fhips  in  a  fleet,  the  more  though  * 
diflindlly.  will  the  fignals  be  perceived  and  anfwered  by  thole fe^er  i?i 
near  the  extremities  of  the  line  ;  the  better  alfo  will  the  or-ilUm^cr3 

der 


(b)  Several  able  officers  have  been  of  opinion,  that  when  fleets  are  ranged  in  order  of  battle,  inftead  of  being  clofe- 
hauled,  they  fhould  have  the  wind  two  points  free,  or  upon  the  beam.  Some  of  the  reafons  alleged  in  fupport  of  this 
opinion  are,  that  the  fhips  can  more  eafily  keep  their  ftations  ;  and  if  any  fhip  fhould  happen  to  fall  to  leeward,  fhe  may 
caiily  regain  her  flation,  which  would  be  almoft  impoffibk  were  the  fleet  clofe-hauled* 
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The  Battle*,  der  of  battle  be  kept,  and  the  fleet  more  eafily  manoeuverecl. 

A  large  (hip  is  not  fo  foon  difabled  as  a  fmall  one  ;  and  in 
the  cafe  of  a  three-decker,  although  the  upper  deck  (hould 
happen  to  be  confufed  with  the  wreck  of  broken  malts, 
yards,  Sec.  and  hence  it  being  fcarcely  poffible  to  work  the 
guns  on  that  deck,  yet  if  the  weather  be  not  tempeftuous, 
the  guns  on  the  other  two  decks  may  be  worked.  If 
boarding  fhould  be  deemed  practicable,  it  is  evident  that  the 
large  (hip,  upon  account  of  the  height  of  her  fide,  as  well  as 
for  other  reaions,  will  have  greatly  the  advantage  over  one 
of  a  lefs  fize.  Large  (hips  are  alio  for  the  moil  part  more 
able  to  encounter  a  dorm  than  fmall  ones  ;  and  in  a  gale  of 
wind  large  (hips  have  commonly  the  advantage  in  point  of 
failing.  Hence  it  is  obvious,  that  a  fleet  compofed  of  large 
(hips  may  have  greatly  the  advantage  over  a  fleet  confiding 
of  lefs  (hips,  though  much  more  numerous. 

As  in  a  naval  engagement  the  two  deets  are  drawn  up 
olofe-hauled,  on  two  lines  parallel  to  each  other,  one  of  thefe 
fleets  is  therefore  to  the  windward  of  the  other.  The  wind¬ 
ward  fleet  has  feveral  advantages  not  poffeffed  by  the  fleet 
to  leeward,  and  the  leeward  fleet  has  alfo  advantages  over 
the  weather  fleet.  The  advantages  and  difad  vantages  of 
each  of  thefe  fleets  arc  as  follow  : 

The  fleet  to  windward  may  approach  the  leeward  fleet  at 
pleafuve,  and  can  therefore  determine  the  time  of  commence¬ 
ment  of  the  a&ion.  If  the  weather  fleet  is  more  numerous, 
it  may  fend  down  a  detachment  of  (hips  on  the  rear  of  the 
leeward  fleet,  and  thereby  put  it  into  confufion.  If  any  of 
the  (hips  of  the  fleet  to  leeward  (hould  be  difabled,  the  fleet 
to  windward  may  with  great  eafe  fend  down  their  fire-(h:ps 
upon  them,  or  fend  a  detachment  after  any  part  that  gives 
way.  The  weather  fleet  may  board  if  the  admiral  thinks 
proper;  and  it  is  fcarcely  incommoded  with  the  fmoke,  which 
is  carried  off  by  the  wind  to  the  fleet  to  leeward. 

The  difad  vantages  of  the  fleet  to  windward  are,  an  inabi- 
fieet^to  1  C  %  t-°  'quit  the  fight  when  once  engaged,  without  being 
windward,  obliged  to  pafs  through  the  enemy’s  line,  which  is  extreme¬ 
ly  dangerous  ;  becaufe  the  (hips  being  already  very  much  in¬ 
jured  before  they  are  obliged  to  fly,  they  muff  expe&  to  be 
dill  more  fo  ;  and  as  they  have  it  no  longer  in  their  power  to 
form  the  order  of  retreat,  this  manoeuvre  is  abfolutely  a  de- 
fperate  one.  If  the  fleet  to  windward  tack  altogether,  in 
order  to  get  off,  the  line  to  leeward  may  do  the  fame,  after 
having  raked  the  weather  (hips  in  (lays,  and  follow  them 
on  the  other  tack,  with  the  advantage  of  having  gained  the 
wand  of  the  centre  and  rear  divifions  of  the  flying  line.  If 
it  blow  frefh,  it  is  feldom  that  weather  (hips  have  their 
lower  deck  guns  fiifficiently  elevated  ;  whence  it  refults,  that 
the  (hip  being  a  little  inclined  on  the  lee  fide,  the  guns  of¬ 
ten  run  out  again  at  their  ports  after  being  fired,  which  very 
much  retaids  the  fervice  of  the  artillery,  fince  the  guns 
are  obliged  to  be  bovvfed  in  again  every  time  for  loading  ; 
and  oftentimes  they  can  make  no  ufe  at  all  of  their  lower 
tier.  Again,  fuch  of  the  (hips  as  are  fo  difabled  as  to  be 
obliged  to  quit  the  line,  cannot  eafily  do  it,  becauie  in  veer¬ 
ing,  for  want  of  being  able  to  tack,  they  tall  between  the 
two  lines,  where  they  are  raked  ahead,  and  by  that 
means  completely  put  in  diforder :  but  fhould  they  be 
fortunate  enough  to  be  able  to  finifli  their  evolution,  it  is 
ftill  very  difficult  for  them,  difabled  as  they  are,  to  get  to 
windward  of  their  line,  and  very  often  they  fall  foul  of  the 
next  (hips  aftern  of  them,  which  have  it  fcarcely  in  their 
power  to  prevent  the  accident  on  account  of  the  fire  and 
fmoke,  efpecially  if  the  line  is  much  contracted  ;  and  fhould 
thefe  perceive  it,  and  try  to  avoid  being  run  foul  of  by  fall¬ 
ing  back  on  their  next  (hip  aftern,  and  fo  on  thus  fuccef- 
fively,  it  might  happen,  that  from  one  to  the  other  a  great 
part  of  the  fleet  being  obliged  to  manoeuvre,  their  fire  would 
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leffen,  and  very  often  ceafe,  by  their  covering  each  other  ^Battle.  j  ; 
when,  if  the  enemy  take  the  advantage  of  this  critical  mo-  .  L 

ment,  the  diforder  incrcafes,  and  all  is  loft.  But  thefe 
inconveniences  may  be  partly  prevented  by  having  the  dif¬ 
abled  (hips  quickly  towed  out  of  the  line  by  the  boats  of 
the  fleet,  which  for  that  purpofe  (hould  always  be  hoifted 
out  from  each  (hip  before  the  engagement  begins.  Other- 
wife,  if  the  (hips  in  the  weather  line,  not  being  too  clofe, 
have  the  neceffary  (pace  to  obferve  what  paffes  ahead  of 
them,  and  to  manoeuvre,  they  ought  to  range  themfelves  to 
leeward  of  the  difabled  (hip,  in  order  to  cover  her,  and  ap¬ 
proach  nearer  to  the  enemy  ;  all  the  other  (hips  bearing 
up  alfo  together  to  preferve  the  hue.  94 

The  (hips  in  the  line  to  leeward  have  the  advantage  ofAdvama- 
ferving  with  facility  and  effe&  their  lower  deck  guns  in  all8^  °^t|*c 
weathers  proper  for  fleets  to  came  to  adlion  :  they  canwarj  * 
quit  the  engagement  at  pleafure  :  their  difabled  (hips  can 
without  difficulty  quit  their  ilations  when  neceffity  requires 
it :  they  can  form  the  order  of  retreat  with  more  readinefs, 
or  continue  the  aClion  as  long  as  convenient  :  in  fhort,  the 
lee  line  of  battle,  if  (uperior  in  number,  can  alfo  double  the 
enemy,  by  making  fome  of  the  (hips  in  the  van  or  rear  to 
tack,  and  put  one  of  the  extremities  of  the  enemy’s  line  be¬ 
tween  two  fires  ;  and  if  they  are  formed  in  time,  they  may 
cannonade  the  enemy  while  bearing  down  to  the  attack.  ^ 

The  diladvantages  of  the  fleet  to  leeward  are,  its  being  And  its  dif- 
very  much  annoyed  by  the  fmoke,  and  a  continued  (bower  advantages, 
of  fire  from  the  wads  falling  on  board,  repelled  by  the  wind, 
which  if  not  attended  to  may  be  productive  of  dreadful  con- 
fequences.  The  (hips  of  the  line  to  leeward  cannot  attempt 
to  boa -4  tliofe  of  the  other  whatever  may  be  their  inclina¬ 
tion  for  it  ;  they  can  hardly  do  more  than  accept  the  battle, 
without  being  able  to  determine  cither  time  or  diftance  :  it 
is  even  with  great  difficulty  that  they  can  avoid  being  board¬ 
ed,  or  prevent  their  line  from  being  broken,  if  the  weather 
(hips  are  bent  upqn  doing  it  ,*  and  their  fire- (hips  are  very 
feldom  of  tile.  ^5 

A  general  rule  for  the  adoption  of  either  the  weather  orN>*ene* 
lee  gage  cannot  be  laid  down.  Sometimes  the  one  is  pre-ral ryle .for 
ferable,  and  (ometimes  the  other  ;  and  very  often  the  com- 
mander  in  chief  has  it  not  in  his  power  to  make  an  option.  fore 
Having  proceeded  fo  far  with  refpeCt  to  the  line  of  battle, other, 
it  may  not  be  improper  to  introduce  in  this  place  an  account 
of  a  naval  engagement,  with  the  conduct  to  be  obferved  pre¬ 
vious  to,  and  during  the  time  of,  its  continuance. 

The  engagement  will  not  begin  till  the  admiral  makes  The  adion 
the  fignal,  unlefs  an  a&ion  is  infenlibly  brought  on  by  fome  not  t<>  be- 
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unavoidable  circumftances  in  the  line,  or  position  of  the  van  jin  ^l  Te 

r  ,  r,  .  •  r _ • _ __1  • _ L  Hie 


or  rear  oh 


lie  (ignalu 


af  both  fleets  in  forming  or  approaching  each  other.  m^c  lor 
The  admiral  in  fuch  cafe  will  make  t  he  proper  fignal  for  the  that  yur- 


van  or  rear,  by  the  diftinguifliing  flag  of  either  of  theie  di-yofe. 
vifions,  which  will  undoubtedly  regulate  the  neceffary  ma¬ 


noeuvres  of  the  reft  ol  the  fleet  throughout  the  whole  line. 
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During  the  time  of  an  engagement  the  greateft  filence  is  iVecau  iors 
to  be  obferved  in  each  (hip  ;  no  one  mult  quit  his  poft  upon  to  httobfer- 
pain  of  death  ;  and  (hould  any  one  happen  to  refufie  obey  v<  (*  rlrinnK 
ing  an  officer,  he  (hall  be  put  to  death  on  the  fpot ;  the 
fame  alfo  (h&ll  be  done  to  any  one  who  (hall  hide  himfelf, 
or  feign  to  be  wounded.  The  wounded  mult  be  carried  or 
conduced  to  the  furgeon  by  thofe  who  have  been  appoint¬ 
ed  by  the  captain  for  that  purpofe.  Should  any  one  difi- 
cover  an  advantage  to  be  taken,  he  (hall  inform  the  offi¬ 
cer  who  (lands  neared  him.  No  kind  of  rigging  what¬ 
ever  is  to  be  touched  without  an  order.  Should  any  dange¬ 
rous  (hot  be  received  at  the  water  line  of  the  (hip,  fuch  of 
the  calkers,  or  carpenters,  or  any  other  £>erfon  who  perceives 
it,  (hall  inform  in  private  the  captain  with  it,  without  fay. 
ing  a  word  of  the  fame  to  any  one  elfe  upon  pain  of  death, 
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.attic.  unkTs  it  be  a  fupeuor  officer ;  the  fame  precaution  {flail  alfo 
be  obferved  about  any  part  of  the  (hip  patching  fire. 

Whilft  the  fleets  are  engaged,  the  admiral  carries  but 
little  bail  :  in  this,  however,  he  mull  conduct  himfelf  by  the 
motions  o1  the  enemy,  the  fhipa  always  obferving  to  keep 
clofe  in  the  line  .  and  if  any  fhip  happen  to  get  out  of  the 
line,  the  fhip  which  immediately  follows  13  to  pay  no 
regard  to  her,  but  endeavour  to  keep  her  ilatiou  in  the 
line.  ‘  0 

A  captain  mufl  not  quit  his  poll  in  the  line  upon  any 
pretence  whatever,  u .clefs  his  (hip  fhould  be  fo  greatly  dama¬ 
ged  as  to  render  her  incapable  of  continuing  the  a&ion. 
The  little  fail  a  fleet  is  under  at  fuch  a  time  may  in  gene¬ 
ral  give  the  fliips,  though  damaged  in  their  rigging,  &c. 
time  enough  to  repair  their  deTdIs,  without  caufing  an  un* 
neccffary  interruption  in  the  line,  by  withdrawing  out  of 
action  when  their  fervice  might  perhaps  be  of  the  utmofl 
importance  to  the  red  of  the  licet. 

A  captain,  through  too  impetuous  a  defire  of  diflinguifh* 
ing  himfelf,  ought  never  to  break  the  order  of  the  line, 
f1*  Um°r" however  inviting  the  advantage  of  an  attack  might  then  ap- 
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pear  to  him  to  fecure  fuccefs  :  he  mnfl  wait  with  patience 
the  fignal  of  the  admiral  or  commanding  officer  of  his  divi- 
f:  n,  becaufe  it  is  always  more  effential  to  preferve  and  fup- 
port  a  clofe  line  in  action,  as  it  conflitutes  the  principal 
ftrength  of  a  fleet  in  general,  than  to  attend  to  a  particular 
attack  between  two  fliips,  which  commonly  decides  but 
little  with  regard  to  the  whole,  however  glorious  in  appear¬ 
ance,  unlefs  with  a  view  at  the  fame  time  of  taking  or  de- 
ftroying  a  flag  fhip  of  the  enemy’s,  and  where  fuccefs  alone, 
even  then,  can  jullify  the  attempt. 

The  two  immediate  feconds  to  the  admiral  ought  to  di- 
red!  part  of  their  fire  againil  the  enemy’s  flag-fhip,  or  any 
other  that  may  attack  their  admiral ;  fo  that  their  chief  at¬ 
tention  fhould  be  employed  more  in  his  defence  than  in  that 
of  their  own  proper  fhip,  as  they  mull  facrilice  every  other 
confideration  to  the  honour  of  their  flag. 

The  fame  attention  mull  like  wile  be  paid  to  any  other 
fhip  that  may  find  herfelf  engaged  with  one  of  the  enemy’s 
flag.fhips  ;  the  next  to  her  ahead  and  aftern  fhould  ferve  in 
that  refpedt  as  feconds,  by  dividing  part  of  their  fire 
againil  luch  flag  officer,  in  order  to  make  him  flrike  the 
iooner. 

if  any  flag-officer  Hand  in  need  of  being  affifled,  lie  will 
of  courle  make  a  fignal  for  the  corps  de  referve  ;  or  if  there 
fhould  be  none,  he  will  fignify  the  lame  to  his  divifion  ;  on 
which  his  two  feconds,  with  thofe  nearell  him,  will  clofe  in 
to  cover  him,  and  continue  the  adlion.  The  frigates  of  his 
fquadron  will  ltkewife  be  ready  to  give  him  the  neceffary 
aifiltance  ;  and  if  he  fhould  kill  continue  the  attack,  he 
will  in  a  particular  manner  be  fupported  by  his  whole  di- 
vilion. 

Thofe  fliips  which  happen  to  be  moft  expofed  to  danger 
ipiuitu- will  natuially  make  the  ordinary  fignals  upon  the  occalion 
N  Br  Pro~  if  they  fhould  receive  any  hurt  or  damage,  in  order  to  be 
fupported  by  fuch  of  the  line  as  are  nearell  to  them. 

I  When  a  fleet  is  fo  far  fuperior  in  number  as  to  be  able 
ndy  to  extend  itfelf  both  ahead  and  aftern  confiderably  beyond 
rvc  the  enemy’s  line,  the  admiral  generally  forms  the  excefs  into 
■tj  -n  a  body  ol  referve,  drawn  up  in  a  line  on  the  other  fide  of 
p/with  the  fleet  with  refpedl  to  the  enemy.  If  the  body  of  referve 
is  to  windward,  the  fliips  compofing  k  are  to  be  drawn  up 
in  a  line  with  the  frigates  nearell  abreafl  of  the  centre ;  but 
if  to  leeward,  a  little  ahead  of  them  ;  being  careful  at  the 
fame  time  to  keep  within  reach  of  obferving  diftin&ly  all 
the  fignals  and  motions  of  the  beet,  and  to  be  ready  to  re¬ 
place  fuch  of  the  lliips  as  may  happen  to  be.  difmafled  or 
driven  out  of  the  line,  where  all  intervals  mufl  be  properly 
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ftrengthened,  and  carefully  filed  up  again  Without  lofs  ofThe  Battle* 
time.  The  body  of  referve  13  ufually  formed  at  the  fame  v  1  * 
time  with  the  line,  to  prevent  any  irregularity  that  may  hap¬ 
pen  on  leaving  any  intervals  or  ooenings  ;  yet  the  admiral 
may  draw  (hips  out  of  the  line  to  form  a  body  of  referve, 
according  to  the  time  and  circumstances  of  his  fituation.  10$ 

The  oldell  captain,  after  the  fenior  officer  who  commands  The  oideft 
the  body  of  referve,  ought  to  relieve  the  firfl,  or  clofe  thatca'* tai  !  ex<* 
part  of  the  line  which  the  di fabled  fhip  has  been  obliged 
to  quit ;  and  lo  on  fueceffivelv  of  the  reft.  er  to  re- 

ri  he  commanding  officer  of  the  body  of  referve  will  not  lie  ve  the 
be  detached  with  the  whole  corps,  unlefs  on  fome  preffingj^^Ta- 
occalion,  to  fortify  the  line,  where  fuch  reinforcement  is  iC  IQ^* 
ablolutely  neceflary.  If  to  defend  one  of  the  flag-officersThe  whole 
of  the  three  fquadrons,  he  will  be  followed  by  the  •  next  body  of  re- 
fenior  officer  of  the  referve  who  was  not  before  detached, fe,7e  1  ot 
in  order  to  place  themfelves  as  feconds,  the  (irfi  ahead  ^ 

the  other  aftern  of  the  flag  they  are  to  fupport,  with-jefs  in 
out  any  diminution  of  the  honour  of  his  own  proper  fe-of  enaer- 
conds  at  the  fame  time,  as  they  are  only  called  in  through  8enc>'* 
neceffity.  on  that  emergency,  being  not  engaged  before,  and 
confequently  better  able  to  affift  and  fupport  the  admiral ; 
their  duty  being  likevvife  to  exert  their  utmofl  efforts  in  at¬ 
tacking,  or,  if  poffible,  in  boarding,  the  enemy’s  flag  fhip,  to 
force  him  to  yield,  except  they  are  particularly  ordered  off 
to  fome  other  quarter  or  part  of  the  line.  10$ 

The  admiral  will  fometimes  order  the  whole  body  of  re-Tbe  admu 
ferve  to.  reinforce  one  of  the  three  fquadrons  of  the  fleet,  asral  niay  01> 
he  may  fee  occafion  ;  which,  when  he  does,  the  body  muft^jj}^  . 
make  all  the  fail  it  can,  that  each  (hip  may  place  herfelf to  re\n^ 
fucceffively,  the  firft  in  the  firft  interval,  the  fecond  in  the  force  ei- 
fecond  interval,  and  fo  on  throughout.  If  a  part  only  of ther  °* tIlc 
the  body  of  referve  is  wanted,  the  proper  fignal  will  be  made  *Tiacirons‘ 
accordingly.  .  I09 

When  the  admiral  has  no  further  occalion  for  the  body  The  body 
of  referve,  he  will  make  the  proper  fignal  for  the  fliips  com- <)f  refqVc 
poling  it  to  relume  their  refpedtive  polls  in  the  line,  and ^ 
tliefe  fliips  will  repeat  the  fignals.  no* 

If  any  captain  in  the  fleet  think  he  can  board  with  fuc-ln  caie  a 
cels  one  ot  the  enemy’s  fliips,  he  will  fignify  the  fame  to  the -aPtain 
admiral  by  hoifting  the  boarding  flag,  together  with  his^°“j^ 
particular  pendant,  to  be  more  plainly  diftinguifhed  :  the  ^oar(jing 
admiral  in  return  will  make  the  proper  fignal  of  approba- practicable, 
tion,  or  otherwife  if  he  difappvove  of  the  attempt,  by  let* 
ting  fly  that  (hip’s  particular  pendant  that  flic  may  obferve 
the  fignal  the  better*  Before  the  captain  make  the  fignal, 
lie  ought  to  conhder  well  the  ill  confequences  that  might 
attend  fuch  an  enterprife  if  he  fhould  fail  of  fuccefs  ;  for 
the  breaking  of  the  order  or  difpoiition  of  the  line,  by  quit* 
ting  his  poll,  may  be  of  much  greater  difadvantage  to  the 
whole,  than  any  advantage  aiifing  from  his  vidlory,  except 
that  over  a  flag-fhip.  nr 

When  the  admiral  makes  the  fignal  for  his  fleet  to  pre-The  fire* 
pare  for  adlion,  the  fire-fhips  will  at  the  fame  time  get  ready  Hups  to 
their  grappling-irons,  fire-engines,  &c.  for  boarding,  andPr^Pare 
will  likewife  diipofe  all  their  combuilibles  into  their  proper^  ®  e 
channels  of  communication,  &c.  as  foon  as  poffible  after  thenia^e  to 
adiion  begins:  all  which,  when  ready,  they  will  take  care  engage, 
to  make  known  by  fignal  to  the  particular  divifion  or  fqua¬ 
dron  they  belong  to,  and  they  of  courfe  will  repeat  the  fame 
to  the  admirals.  ll% 

The  fire-fhips  mufl  be  particularly  careful  in  placing  To  be  out 
themfelves  out  of  the  reach  of  the  enemy’s  gun.?,  which  °f thc 
they  may  do  abreafl  and  under  fhelter  of  their  own  fliips  inT.each 
the  line,  and  not  in  the  openings  between  the  fliips,  unlefsmy’s  gUn3^ 
to  prevent  any  of  the  enemy’s  fliips  that  fhould  attempt  to 
force  through  their  line,  when  they  mufl  in  fuch  cafes  ufe 
their  utmoil  efforts  to  prevent  them.  They  ought  always 
N  n  to 
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The  Battle  to  be  very  attentive  to  the  admiral's  fignals,  as  well  as  thofe 
of  the  commanding  officer  of  the  particular  fquadron  tkey 
belong  to,  that  they  may  lofe  no  time  when  the  fignal  is 
made  for  them  to  aCt,  which  they  mull  quickly  anfvver  by 
a  fignal  in  return. 

Although  no  fhip  in  the  line  fhould  be  particularly  ap- 
jR>inted  to  lead  down  or  protect  the  fire  -fhips,  befides  the 
frigates  already  ordered  for  that  particular  purpofe;  yet  the 
(hip  ahead  of  which  the  fire-fhip  paffes  in  her  way  to  the 
enemy,  whatever  divifion  {he  may  belong  to,-  is  to  efcort 
her,  and  muff  affift  her  with  a  boat  well  manned  and  armed, 
as  well  as  any  other  fnecour  {he  may  ftand  in  need  of :  The 
two  next  {hips  to  her  muft  likewife  give  her  all  neceffary  af- 
fiftance.  The  captain  of  a  fue-fhip  is  to  confider,  in  fhort, 
that  he  is  anfwerable  for  the  event,  in  proportion  as  he  ex- 
peCts  to  be  honourably  rewarded  if  he  fucceed  in  fo  daring 
and  hazardous  an  enterprife. 

Since  a  general  engagement  of  fleets  or  fquadronsof  men 
.  a  naval  of  war  is  nothing  elfe  than  a  variety  of  particular  aCtions 
engag^4  Angle  fhips  with  each  other,  in  a  line  of  battle,  it  may 
nient  be-  not  be  improper  to  begin  by  deferibing  the  latter,  and 
tween  two  then  proceed  to  reprefent  the  ufual  manner  of  cor.dudling 
the  former> 

Divided  The  whole  economy  of  a  naval  engagement  may  be  ar- 
into  pre-  ranged  under  the  following  heads  ;  namely,  the  preparation, 
j  ararion,  the  action,  and  the  repair  or  refitting  for  the  purpofes  of 
aAmn.and  navigation. 

fepaa.^  'fhe preparation  is  begun  by  ifTuing  the  orders  to  clear 

The  prepa-  the  fhip  for  aClion,  which  is  repeated  by  the  boatfwain  and 
ration.  his  mates  at  all  the  hatchways  or  flaircafes  leading  to  the 
different  batteries.  As  the  management  of  the  artillery,  in 
a  veffel  of  war,  requires  a  confiderable  number  of  men,  it  is 
evident  that  the  officers  and  Tailors  muff  be  reft  rained  to  a 
narrow  fpace  in  their  ufual  habitations,  in  order  to  prtferve 
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the  internal  regularity  of  the  fhip.  Hence  the  hammocs, 


or  hanging  beds,  of  the  latter  are  crowded  together  as  clofe 
as  poffible  between  the  decks,  each  of  them  being  limited  to 
the  breadth  of  14  inches.  They  are  hung  parallel  to  each 
other,  in  rows  firetching  from  one  fide  of  the  fhip  to  the  other, 
nearly  throughout  her  whole  length,  fo  as  to  admit  of  no 
paffage  but  by  hooping  under  them.  As  the  cannon  there¬ 
fore  cannot  be  worked  while  the  hammocs  are  fufpended  in 
this  fituation,  it  becomes  neceffary  to  remove  them  as  quickly 
as  poffible.  By  this  circumffance  a  double  advantage  is  ob¬ 
tained  :  the  batteries  of  cannon  are  immediately  cleared  of 
an  encumbrance,  and  the  hammocs  are  converted  into  a  fort 
of  parapet,  to  prevent  the  execution  of  fmall-fhot  on  the 
quarter-deck,  tops,  and  forecaftle.  At  the  fummons  of  the 
boatfwain,  Up  all  hammocs!  every  failor  repairs  to  his  own, 
and,  having  flowed  his  bedding  properly,  he  cords  it  up 
firmly  with  a  lafhing  or  line  provided  for  that  purpofe.  He 
then  carries  it  to  the  quarter-deck,  poop,  or  forecaftle,  or 
wherever  it  may  be  neceffary.  As  each  fide  of  the  quarter¬ 
deck  and  poop  is  furnifhed  with  a  double  net-work,  fup- 
ported  by  iron  cranes  fixed  immediately  above  the  gunnel 
or  top  of  the  fliip’s  fide,  tire  hammocs  thus  corded  are  firmly 
flowed  by  the  quarter- mafter  between  the  two  parts  of  the 
netting,  fo  as  to  form  an  excellent  barrier.  The  tops, 
waiffe^and  forecaftle,  are  then  fenced  in  the  fame  manner.. 

Whilft  thefe  offices  are  performed  below,  the  boatfwain 
and  his  mates  are  employed  in  feeunng  the  fadyards,  to  pre¬ 
vent  them  from  tumbling  down  when  the  fhip  is.cannona- 
ded,  as  fhe  might  thereby  be  difabled  and  rendered  incapable 
of  attack,  retreat,  or  purfuit.  The  yards  are  now  likewife 
Teemed  by  flrong  chains  or  ropes,  additional  to  thofe  by 
\vhieh  they  are  ufually  impended.  The  boatfwain  alio  pro¬ 
vides  the  neceffary  materials  to  repair  the  rigging,  where- 
tver  it  may  be  damaged  by  the  fhot  of  the  enemy*  and  to 
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fupply  whatever  parts  of  it  may  be  entirely  deftroyed.  The  The  Batrflp 
carpenter  and  his  mates,  in  the  meanwhile,  prepare  fhot-  v 
plugs  and  mauls,  to  clofe  up  any  dangerous  breaches  that 
may  be  made  near  the  fur  face  of  the  water  ;  and  provide  the 
iron-work  neceffary  to  refit  the  chain  pumps,  in  cafe  their 
machinery  fhould  be  wounded  in  the  engagement.  The 
gunner  with  his  mates  and  quarter-gunners  is  bufied  in  exa¬ 
mining  the  cannon  of  the  different  batteries,  to  fee  that 
their  charges  are  thoroughly  dry  and  fit  for  execution ;  to 
have  every  thing  ready  for  furnifhing  the  great  guns  and 
fmall  arms  with  powder  as  foon  as  the  aCtion  begins  ;  and 
to  keep  a  fufficient  number  of  cartridges  continually  filled, 
to  fupply  the  place  of  thofe  expended  in  battle.  The  ma¬ 
iler  and  his  mates  are  attentive  to  have  the  fails  properly 
trimmed,  according  to  the  fituation  of  the  fhip  ;  and  to  re¬ 
duce  or  multiply  them,  as  occafion  requires,  with  all  poffible 
expedition.  The  lieutenants  vifit  the  different  decks,  to  fee 
that  they  are  effectually  cleared  of  all  encumbrance,  fo  that 
nothing  may  retard  the  execution  of  the  aitillery  ;  and  to 
enjoin  the  other  officers  to  diligence  and  alertnefs,  in  ma¬ 
king  the  neceffary  difpofitions  for  the  expefted  engage¬ 
ment,  fo  that  every  tiling  may  be  in  readinefs  at  a  moment’s 
warning. 

When  the  hoftile  fhips  have  approached  each  other  to  a 
competent  nearnefs,  the  drums  beat  to  arms  :  The  boat¬ 
fwain  and  his  mates  pipe,  Jill  bunds  to  quarters  !  at  every 
hatchway  :  All  the  perfons  appointed  to  manage  the  great 
guns  immediately  repair  to  their  reipeCtive  flations  :  The 
crows,  handfpikes,  rammers,  fpunges,  powder-horns,  matches, 
and  train  tackles,  are  placed  in  order  by  the  fide  of  every 
cannon  ;  The  hatches  are  immediately  laid,  to  prevent  any 
one  from  deferting  his  poll  by  efcaping  into  the  lower  apart¬ 
ments:  The  marines  are  drawn  up  in  rank  and  file  on  the 
quarter-deck,  poop,  and  forecaftle  :  The  lafhings  of  the 
great  guns  are  call  loofe,  and  the  tompions  withdrawn  : 

The  whole  artillery,  above  and  below,  is  run  out  at  the 
ports,  and  levelled  to  the  point  blank  range,  ready  for  fi¬ 
ring-  .  . 

The  neceffary  preparations  being  completed,  and  the  of-Thea(fJ 
ficers  and  crew  ready  at  their  refpeCtive  flations  to  obey  theand 
order,  the  commencement  of  the  aCtion  is  determined  by  the 
mutual  diftanee  and  fituation  of  the  adverfe  fhips,  or  by  the 
fignal  from  the  commander  in  chief  ot  the  fleet  or  fquadron. 

The  cannon  being  levelled  in  parallel  rows  projecting  from 
the  fhip’s  fide,  the  mod  natural  order  of  battle  is  evidently 
to  range  the  fhips  abreaft  of  each  other,  efpecially  if  the  en¬ 
gagement  is  genet al.  The  moft  convenient  diftanee  is  pro¬ 
perly  within  the  point  blank  range  of  a  mu/ket,  fo  that  all 
the  artillery  may  do  effectual  execution. 

The  combat  ufually  begins  by  a  vigorous  cannonade,  ac¬ 
companied  with  the  whole  efforts  of  the  fwivel-guns  and  the 
fmall  arms.  The  method  of  firing  in  platoons,  or  volleys 
of  cannon  at  once,  appears  inconvenient  in  the  fea-fervicc, 
and  perhaps  fhould  never  be  attempted  unlefs  in  the  batter¬ 
ing  of  a  fortification.  The  fides  and  decks  of  the  fhip,  al¬ 
though  fufficiently  flrong  for  all  the  purpofes  of  war,  would 
be  tog  much  fhaken  by  fo  violent  an  explofion  and  recoil. 

The  general  rule  obferved  on  this  occafion  throughout  the 
fhip,  is  to  load,  fire,  and  fpunge  the  guns  with  all  poffible 
expedition,  yet  without  confnfion  or  precipitation.  The 
captain  of  each  gun  is  particularly  enjoined  to  fire  only 
when  the  piece  is  properly  directed  to  its  objeCt,  that  the 
fhot  may  not  be  truitlelsly  expended.  The  lieutenants,  who 
command  the  different  batteries,  traverfe  the  deck  to  fee 
that  the  battle  is  profecuted  with  vivacity  ;  and  to  exhort 
the  men  to  their  duty.  The  midfhipmen  fecond  thefe  in¬ 
junctions,  and  give  the  neceffary  affiftance,  wherever  it  may 
be  required,  at  the  guns  committed  to  their  charge.  The 
8  gunner 
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gunner  (hould  be  particularly  attentive  that  all  the  artillery 
is  fufliciently  fupplied  with  powder,  and  that  the  cartridges 
are  carefully  conveyed  along  the  decks  in  covered  boxes. 
ri  he  havock  produced  by  a  continuation  of  this  mutual  af- 
fault  may  be  readily  conjectured  by  the  reader’s  imagination  : 
battering,  penetrating,  and  fplintering  the  Tides  and  decks ; 
{battering  or  demounting  the  cannon  ;  mangling  and  de- 
ftroying  the  rigging  ;  cutting  afunder  or  carrying  away  the 
mails  and  yards  ;  piercing  and  tearing  the  fails  fo  as  to  ren¬ 
der  them  ufelefs  ;  and  wounding,  difabling,  or  killing  the 
(hip’s  company  !  The  comparative  vigour  and  refolution 
of  the  affailants  to  eftedl  thele  pernicious  confcquences  in 
each  other,  generally  determine  their  fuecefs  or  defeat  :  we 
fay  generally,  becaufe  the  fate  of  the  combat  may  fometimes 

decided  by  an  unlorefeen  incident,  equally  fortunate  for 
the  one  and  fatal  to  the  other.  The  defeated  fhip  having 
acknowledged  the  victory  by  (Iriking  her  colours,  is  im¬ 
mediately  taken  pofleflion  of  by  the  conqueror,  who  fecures 
her  officers  and  crew  as  prifoners  in  his  own  fhip  ;  and  in¬ 
verts  h  s  principal  officer  with  the  command  of  the  prize  un¬ 
til  a  captain  is  appointed  by  the  commander  in  chief. 

The  engagement  being  concluded,  they  begin  to  repair  : 
the  cannon  are  fecured  by  their  breechings  and  tackles  with 
all  convenient  expedition.  Whatever  fails  have  been  render¬ 
ed  uiiferviceable  are  unbent  ;  and  the  wounded  marts  and 
yards  ftruck  upon  deck,  and  fifhed  or  replaced  by  others. 
1  lie  (landing  rigging  is  knotted,  and  the  running-rigging 
fpliced  wherever  neceffary.  Proper  fails  are  bent  in  the 
room  of  tliofe  which  have  been  difplaced  as  ufelefs.  The 
carpenter  and  his  mutes  are  employed  in  repairing  the  breach¬ 
es  made  in  the  (hip’s  hull,  by  (hot-plugs,  pieces  of  plank, 
and  (heet-lead.  The  gunner  and  his  affiftants  are  bulled  in 
rcplen idling  the  allotted  number  of  charged  cartridges,  to 
fupply  the  place  of  tliofe  which  have  been  expended,  and 
in  refitting  whatever  furniture  of  the  cannon  may  have  been 
damaged  by  the  a&ion. 

Such  is  the  ufual  procefs  and  confequence  of  an  engage¬ 
ment  between  two  (hips  of  war,  which  may  be  confidered 
as  an  epitome  of  a  general  battle  between  fleets  or  fquadrons. 
The  latter,  however,  involves  a  greater  variety  of  incidents, 
and  neeeffarily  requires  more  comprehenfive  (kill  and  judge¬ 
ment  in  the  commanding  officer.  A  fliort  account  of  which 
alfo  we  (hall  next  proceed  to  lay  before  our  leaders. 

When  the  admiral  or  commander  in  chief  of  a  naval  ar¬ 
mament  has  discovered  an  enemy’s  fleet,  his  principal  con¬ 
cern  is  ufnally  to  approach  it,  and  endeavour  to  come  to 
action  as  Toon  as  pollible.  Every  inferior  confideration  mud 
be  fa cn freed  to  this  important  objedt,  and  every  rule  of  ac¬ 
tion  (hould  tend  to  haften  and  prepare  for  fo  material  an 
event.  The  (late  of  the  wind,  and  the  fituation  of  his  ad- 
verfary,  will  in  foine  meafuie  didlate  the  condudt  neceffary 
to  be  purfued  with  regard  to  the  difpodtion  of  his  (hips  on 
this  occafion.  To  facilitate  the  execution  of  the  admiral’s 
orders,  the  whole  fleet  is  ranged  into  three  fquadrons,  each 
of  which  is  eluded  into  three  diviflons,  under  the  command 
of  different  officers.  Before  the  adtion  begins,  the  adverfe 
flcetsjire  drawn  up  in  two  lines,  as  formerly  described.  As 
(con  as  the  admiral  difplays  the  fignal  for  the  line  of  battle, 
the  feveraj- diviflons  feparate  from  the  columns,  in  which 
they  were  diipofed  in  the  ufual  order  of  failing,  and  every 
fliip  crowds  fail  to  get  into  its  ilation  in  the  wake  of  the 
next  ahead  ;  and  a  proper  diftance  from  e?.ch  other  is  regu¬ 
larly  obferved  from  the  van  to  the  rear.  The  admiral,  how¬ 
ever,  will  occafionally  contradl  or  extend  his  line,  fo  as  to 
conform  to  the  length  of  that  of  his  adverfary,  whofe  ne- 
gledt  or  inferior  (kill  on  this  occafion  he  will  naturally  con¬ 
vert  to  his  own  advantage,  as  well  as  to  prevent  hit  own 
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line  from  being  doubled;  a  circumflance  which  might  throwThe  Battle* 
his  van  and  rear  into  conFufion. 

"W  hen  the  adverfe  fleets  approach  each  other,  the  courfes 
are  commonly  hauled  up  in  the  brails,  and  the  topgallant- 
fails  and  (lay  fails  furled.  The  movement  of  each  fhip  is 
chiefly  regulated  by  the  main  and  foretop  fails  and  the  jib  ; 
the  mizen  topfail  being  referved  to  haften  or  retard  the 
courfe  of  the  (hip;  and,  in  fine,  by  filling  or  backing,  hoik¬ 
ing  or  lowering  it,  to  determine  her  velocity. 

The  fignal  for  a  general  engagement  is  ufually  difplayed 
when  the  oppofite  fleets  are  fufficiently  within  the  range  of 
point  blank  (hot,  fo  that  they  may  level  the  artillery  with 
certainty  of  execution,  which  is  near  enough  for  a  line  of 
battle.  The  adlion  is  begun  and  carried  on  throughout  the 
fleet  in  the  manner  we  have  already  deferibed  between  Angle 
(hips.  The  various  exigencies  of  the  combat  call  forth  the 
(kill  and  refources  of  the  admiral  to  keep  his  line  as  com¬ 
plete  as  pollible  when  it  has  been  unequally  attacked  ;  by 
ordering  (hips  from  thofe  in  referve  to  fupply  the  place  of 
others  which  have  fuffered  greatly  by  the  a&ion  ;  by  di¬ 
recting  his  fire-lhips  at  a  convenient  time  to  fall  aboard  the 
enemy  ;  by  detaching  (hips  from  one  part  of  the  line  or 
wing  which  is  (Ironger  to  another  which  is  greatly  prefled 
by  fuperior  force,  and  requires  affiftance.  His  vigilance  is 
ever  neceffary  to  review  the  fituation  of  the  enemy  from  van 
to  rear  ;  every  motion  of  whom  he  (hould,  if  pollible,  anti¬ 
cipate  and  fruftrate.  He  (hould  feize  the  favourable  mo¬ 
ments  of  occafion,  which  are  rapid  in  their  prog  refs,  and 
never  return.  Far  from  being  difconcerted  by  any  unfore- 
feen  incident,  he  (hould  endeavour,  if  pollible,  to  make  it 
fubfervient  to  liis  defign.  His  experience  and  refleClion  will 
naturally  furnifh  him  with  every  method  of  intelligence  to 
difeover  the  Fate  of  his  different  fquadrons  and  diviflons. 

Signals  of  inquiry  and  anfwers,  of  rtquert  and  affent,  of 
command  and  obedience,  will  be  difplayed  and  repeated  on 
this  occafion.  Tenders  and  boats  will  alfo  continually  be 
detached  between  the  admiral  and  the  commanders  of  the 
leveral  fquadrons  or  divitions. 

As  the  danger  preffes  on  him,  he  ought  to  be  fortified 
by  refolution  and  pre  fence  of  mind  ;  becaufe  the  whole  fleet 
is  committed  to  his  charge,  and  the  conduct  of  his  officers 
may  in  a  great  degree  be  influenced  by  his  intrepidity  and 
perfeverance.  In  fhort,  liis  renown  or  infamy  may  depend 
on  the  (ate  of  the  day. 

Chap.  IX.  Manoeuvres  performed  by  adverfe  Fleets 
' when  in  fight  of  each  other . 
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-When To  difpute 
^he  wind 

weather-gage  of  him,  the  fleet  to  leeward  fhould  avoid  ex- aiernyT 
tending  itfelf  the  length  of  the  enemy’s  line,  in  order  to 
oblige  them  to  edge  down  upon  theirs,  if  they  intend  to  at¬ 
tack  them  ;  which  will  be  a  mean,  if  they  flill  perfirt:  in 
doing  fo,  of  loiing  the  advantage  of  the  wind. 

It  is  impoffible  for  a  fleet  to  leeward  to  gain  to  windward 
fo  long  as  the  enemy  keep  their  wind,  unlefs  a  change  hap¬ 
pens  in  their  favour :  therefore  all  that  a  fleet  to  leeward 
can  do,  muff  be  to  wait  with  patience  for  fuch  a  change ; 
which  they  will  undoubtedly  avail  themfelves  of,  as  well  as 
any  miflake  or  inadvertency  the  enemy  may  commit  in  the 
mean  time.  And  as  long  as  the  fleet  to  leeward  does  not 
extend  its  line  the  length  of  the  enemy’s,  it  will  be  impof¬ 
fible  for  the  latter  to  bring  them  to  adlion  without  run¬ 
ning  the  hazard,  by  bearing  down,  of  lofing  the  advantage 
of  the  wind,  which  both  fleets  will  be  lo  defuous  of  pre- 
ferving. 


To  difpute  the  weather-gage  with  the  enemy.- 
the  enemy  is  to  windward,  and  it  is  wiftied  to  gain  the  . 


Nil  2 


Hence 
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Hefice,  that  an  admiral  may  benefit  by  the  fhift9  of  the 
wind  that  frequently  happen,  he  mud  in  a  manner  force, 
them ;  which  will  not  appear  fo  extraordinary  to  officers  oi 

•  1  t  1  __  _  _  1  _  - ll-  rn  f  ll 


Fleet*  when any  experience,  who  know  what  winds  reign  mod  on  the 
in  fight  of  coaft,  or  off  the  head  lands,  where  they  may  expeft  an  ene- 
each  other. _ _  o/lmivol  rrva-tr  K.o  fi-kTortimps  out  in  lus 


jny  ;  and  though  an  admiral  may  be  fometimes  out  in  liis 
'  ^  conjecture,  he  alfo  as  often  fucceeds  fo  happily  as  to  gain 

the  advantage  of  his  enemy.  1  he  difpofitjon  of  projecting 
head-lands,  and  the  felting  of  tides  or  currents,  alfo  contri¬ 
bute  greatly  towards  gaining  the  wind  of  the  enemy. 

Again,  the  fleet  to  windward  ought  to  keep  that  to  lee¬ 
ward  as  much  as  poflible  always  abread  of  it  ;  becaufe,  by 
doing  fo,  they  will  prc.ferve  the  advantage  they  have,  unlefs 
the  wind  changes  much  againil  them.  They  fhould  force 
them  likewife  to  keep  their  wind,  unlefs  they  think  it  more 
prudent  not  to  engage  ;  but  when  that  is  the  cafe,  they 
fhould  keep  entirely  out  of  fight. 

The  following  obfervatious,  with  refpeft  to  the  fhifting 
of  the  wind,  are  given  by  M.  Bourde  de  Villehnet  :  1.  If 
the  weather  fleet  be  in  order  of  battle,  and  the  wind  draw 
ahead,  the  lee  fleet,  if  they  be  ahead  and  in  order  of  battle, 
ought  to  'box  off  on  the  fame  tack  as  before,  in  order  to 
X-lemexis  e/tack  in  fucceflion  in  the  wake  of  one  another,  to  reftore  the 
rigging  an  )  ^  f  batt]e  drawing  at  the  fame  time  a  great  deal  to 
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my’s  line,  or  at  lead  gain  the  wind  of  him.  But,  to  be  able  Manta, 
to  go  through  this  evolution,  you  mull  have  nothing  to  fear  N 
from  the  enemy  ;  for  the  fleet  will  be  obliged  to  go  about 
twice  before  the  order  of  battle  can  be  reltored.  1  he  Fiee^ whe 
weather  fleet  ought  to  keep  their  wind  as  clofe  as  poflible, 
holding  the  enemy  always  exa&ly  to  leeward  of  them,  by  ac  f 
keeping  on  the  fame  tack  as  he  ;  and  if  the  wind.  flnfcs  a 
little,  and  becomes  favourable  to  the  enemy  which  is  to  lee¬ 
ward,  the  weather  fliips  are  then  to  keep  exadly  their  wind, 
without  caring  for  the  preservation  of  the  line,  unlefs  the 
two  fleets  be  very  near  one  another. 

To  force  the  enemy  to  nffion.  ni 

i.  When  the  enemy  has  the  weather-gage. — When  two  To  force 
adverfe  fleets  are  in  fight  of  each  other,  an  engagement  is  toe  wear I 
almofl  unavoidable  ;  For  finee  it  may  be  prefumed  that  the^  10(1 


when  He  H 

faded  failing  (hips  of  the  one  fleet  will  fail  (after  than  the  t0  Vvirid--J| 
flowed  failing  veffels  of  the  other  fleet,  hence  the  fleet  that  waid. 
is  in  purfuit  will  gain  upon  the  other.  *1  lie  lee  fleet,  which 


windward.  This  manoeuvre  may  even  be  the  means  of 
weathering  the  enemy,  if  the  wind  fhould  fhift  much  ;  for 
thev  have  no  other  method  to  regain  the  order  of  battle, 
without  lofing  much  ground  ;  though  they  will  always  lofe 
a  great  deal  with  refpetf:  to  the  pofition  of  the  enemy  to 
leeward. 

2.  If  the  lee  fleet  be  aflern,  and  the  wind  fhifts  aft  while 
they  are  on  the  contrary  tack  with  the  enemy  in  order  of  fail¬ 
ing  on  one  line,  the  lee  fleet  ought  to  tack  or  veer  altogether, 
and  at  the  fame  inftant  ;  becaufe  this  fhift  of  wind  wilt  be 
ahead  for  all  the  (hips  in  refpeft  to  their  tacks  then  on 
board,  and  after’n  in  refpeCl  to  the  order  of  battle.  When 
the  van  fhip  is  full  on  the  other  tack,  as  well  as  all  the  red 
in  their  former  order  of  battle,  fhc  fhall  haul  by  the  wind, 
while  the  red  of  the  fleet  run  large  on  their  firft  line  of  bat¬ 
tle  as  many  points  as  the  wind  has  (bitted  alt,  to  get  into 
her  wake  fucceflively,  and  redore  the  order  of  battle  while 
approaching  the  enemy  ;  by  which  they  gain  the  wind  of 
him,  or  el fe  double  him  if  the  fhift  has  been  great ;  for  the 
only  means  they  have  of  redoring  the  line  of  battle,  is 
by  the  van  fhip  hauling  by  the  wind,  and  the  red  coming 
into  her  wake  "in  fucceflion.  If  the  fhift  of  the  wind  was 
four  points,  the  fleet  to  leeward  would  be  obliged  dill  to 
perform  the  fame  manoeuvre,  that  they  might  go  about, 
after  a  certain  time,  fucceflively  to  windward  of  the  enemy, 
who  could  only  in  the  mean  time  have  tacked  all  together, 
to  bring  their  fleet  fuddenly  in  a  line  of  battle  on  the 
other  board. 

If,  when  the  wind  fhifts  aft,  the  lee  fleet  is  adern  in  or¬ 
der  of  battle,  and  the  enemy  be  on  the  other  tack  in  the 
order  of  failing,  the  leading  fhip  mud  haul  clofe  to  the  wind 
immediately,  while  the  other  veffels  will,  in  fucceflion,  bear 
away  as  many  points  as  the  wind  has  fhifted,  in  order  to 
perform  the  fame  manoeuvre  and  redore  the  line  of  battle. 
By  obferving  this  mode  of  manoeuvring,  you  will  approach 
the  enemy,  and  gain  as  much  to  windward  of  him  as  poflible, 
or  get  even  the  weather-gage  of  him  entirely,  if  the  wind 
has  fhifted  confiderably.  The  rear  fhip  of  the  fleet  to  lee¬ 
ward  may  immediately  keep  clofe  to  this  new  wind  on  the 
fame  board,  while  all  the  red  of  the  fleet,  after  having  tack¬ 
ed  together  and  at  the  fame  time,  will  come  and  place  them- 
felves  clofe  by  the  wind  in  her  wake,  where  they  are  again 
to  tack  fucceflively,  in  order  to  follow  their  rear  fhip,  which 
is  now  become  the  leader,  and  which  may  break  the  ene¬ 


purfuit  will  gam  upon 

is  w idling  to  bring  on  an  engagement,  mud  therefore  keep 
always  on  the  lame  tack  with  the  weather  fleet ;  and  taking 
care  to  keep  them  fo  exactly  abread  as  to  prevent  the  lead 
danger  of  lofing  fight  of  them,  and  hence  be  ready  to  Uil 
take  the  advantage' of  the  fird  favourable  fhift  of  wind  to  P*  3^4< 
make  the  attaek.  Night  is  certainly  the  time  when  an  al¬ 
teration  of  the  courfe  may  be  bed  attempted.  But  the  lee 
fleet  is  to  have  frigates  on  the  look-out  ;  which,  by  fignais, 
will  continually  give  notice  of  the  manoeuvre  and  courfe  of 
the  retreating  fleet  to  windward ;  which,  by  thefe  means,  is 
always  cxpoled  to  be  purfued  without  being  able  to  get  off 
unfeen,  and  mud  fooner  or  later  be  compelled  to  come  to 
aCtion,  unlefs  they  can  get  into  fome  port,  or  a  gale  of  wind 
fhould  come  to  refeue  them  by  difperfmg  both  fleets,  and 
thus  furnifh  the  means  of  retreating  in  a  dorm.  — 

2.  When  the  enemy  is  to  leeward.— If  the  lee  fleet  keep  When* 
clofe  to  the  wind  in  the  order  of  battle,  the.  fleet  to  wind-10  kew| 
ward  is  to  (land  on  in  the  fame  manner  till  it  is  abread  of 
the  enemy,  fhip  to  fhip,  when  they  are  all  together,  and  at 
the  fame  time,  to  bear  away,  and  deer  exactly  io  as  to  bring 
their  refpedtive  opponents,  in  the  adverfe  line,  on  the  fame  /£/</,  a« <| 
of  the  compafs  with  them  ;  obferving  the  principles 


m 


point 


of  chafing,  which  are  to  be  obferved  by  every  chafer  to  wind- 


ward.  Thus  the  fleets  will  be  near  enough  to  begin  the  ac¬ 
tion,  in  prefenting  the  bow  of  each  fhip  to  her  opponent,  m 
the  order  of  failing,  which  will  be  eafily  changed  for  the  line 
of  battle,  by  all  the  (hips  hauling  clofe  to  the  wind  together, 
in  the  moment  which  precedes  the  beginning  of  the  aCtion. 

If  the  fleet  to  leeward  be  inclined  to  engage,  it  might 
bring  to,  to  prevent  lofing  time ;  as,  by  this  manoeuvre,  lefs 
time  will  be  requifite  for  the  weather  fleet  to  join  them  : 
then  they  will  fill  as  foon  as  the  aCtion  begins,  becaufe  it  is 
more  favourable  to  a  lee  line  to  be  advancing  ahead  ;  finee, 
if  a  fhip  be  difabled  in  the  weather  line  (which  is  obliged 
to  follow  with  the  top  fails  full),  fhe  will  infallibly  drop,  and 
run  foul  of  the  next  veflel  adern  of  her,  covered  with  fire 
and  fmoke,  which  may  be  productive  of  great  diforder. 

As  the  lee  fleet  fills  and  (lands  on  clofe  by  the  wind,  it 
is  neceflary  that  the  weather-line  fhould  be  abread  and  pa¬ 
rallel  to  the  other  before  they  bear  away  to  come  within 
the  requifite  didance  for  aCtion,  iri  order  that  *he  van  fhip 
of  the  weather  fleet  fhould  always  keep  to  windward  of  the 
leading  fhip  of  the  lee  line,  and  be  guarded  againd  fuch  a 
fhift  of  wind  as  might  come  ahead  ;  which  would  not  be 
the  cafe  if  they  were  adern  of  the  van  fhip  in  the  lee  fleet ; 
which,  as  well  as  the  red  of  the  line,  would  be  able  then  to 
double  them  to  windward,  by  tacking  in  fucceflion. 

Another  reafon  for  the  weather  line  being  right  abread 
,of  the  enemy  to  leeward,  and  for  every  fhip  fleering  on  the 
fame  point  in  approaching  her  opponent  in  the  leeward  line 
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:3naeu-  of  battle,  1*3,  that  the  fleets  may  be  placed  exactly  parallel 
es  per-  to  each  other  ;  for,  as  the  weather  line  mwft  not  be  aAern,  be- 
medb>’  caufe  of  the  rifle  of  the  wind  coming  more  forward,  neither 
CM  when  mult  they  be  ahead  of  the  line  to  leeward,  in  cafe  the  wind 
\  "he  of  fhould  come  aft  ;  for  then  the  lee  fleet,  keeping  dofe  by  the 
h  other.  w;nt}  [n  the  wake  of  their  leading  {hip,  might,  by  this  (hi ft, 
-“V""1  J  be  as  far  to  windward  as  the  oppofin  '  fleet,  or  even  get  the 
weather  gage  of  them.  But  it  the  weather  fleet  keep  ex¬ 
actly  abreaft  of  the  other,  they  will  always  be  in  a  fituation 
to  preferve  their  advantage  without  expofing  themfelves. 

It  is,  notwithftanding,  that  thofe  fhips  keeping  more  away 
than  the  line  to  leeward  will  find  themfelvcs,  when  come 
within  oun-fhot,  in  a  very  difa^ retable  fituation  with  refpedt 
to  the  enemy’s  fhips,  which  will  have  it  then  in  their  power  to 
rake  them  as  they  bear  down.  This  may  oecaflon  much  dif- 
rrder  among  the  fhips  of  the  weather  line,  which,  for  that 
moment,  have  it  not  in  their  power  to  five  their  whole 
broadfide  at  the  enemy,  who  lias  the  advantage  of  beginning 
the  adtion. 

If  the  lee  fleet  bear  away  four  points  to  move  their  order 
of  battle  on  the  other  tack  and  avoid  the  a&ion,  filing  off 
in  fucceffion  in  the  wake  of  the  van  fhip,  the  Weather  line, 
by  bearing  away  all  together  eight  points,  cannot  fail,  as 
both  fleets  are  litppofed  to  fail  equally,  to  pafs  through 
the  middle  of  their  line,  and  force  them  to  fight  with  dit- 
advantage,  if  their  extent  be  double  the  diflance  between 
the  two  fleets.  If  the  extent  of  tiie  fleet  be  leis  than  the 
rbove  limitation,  then  the  weather  fleet  will  divide  the  lee 
fleet  more  unequally  ;  and  if  the  diflance  between  the  fleets 
be  confideiablc,  the  weather  fleet  will  not  be  able  to  break 
through  the  line. 

If  the  lee  fleet  bear  away  four  points  all  together,  being  of 
equal  extent  with  the  fleet  to  windward,  and  their  diflance 
from  each  other  equal  to  half  the  length  of  one  of  the  lines; 
fhould  the  weather  fleet  bear  away  at  the  fame  time  eight 
points,  they  will  approach  very  near  the  AernmoA  of  the 
letreating  fleet ;  but  they  will  not  have  it  in  their  power  to 
cut  off  any  part  of  that  fleet,  even  with  an  equality  of  fail¬ 
ing  :  fo  that  the  only  advantage  gained  by  this  manoeuvre 
will  be  an  ability  of  attacking  the  rear,  and  bringing  it  to 
a&ion. 

If  the  van  fhip  and  the  red  of  the  weather  fleet  had  a 
fufficient  velocity  to  keep  the  centre  fhip  of  the  lee  line  on 
the  fame  point  of  bearing  ;  in  that  cafe  the  leading  fhip 
may  breffk  through  the  enemy’s  line  about  the  middle  fhip 
of  the  centre  divifion  :  for,  iuppofing  the  fleets  in  order  of 
battle,  on  the  flarboard  tack,  fleering  caft,  with  the  wind 
at  foutli-fouth  eaA,  being  at  two  leagues  dillance  from  each 
other,  both  the  lines  being  four  leagues  in  extent ;  then  the 
ke  line  bearing  away  all  together  four  points,  will  run  north' 
cafl,  while  the  fleet  to  windward,  bearing  away  all  together 
eight  points,  will  fleer  north  ;  the  van  fhip  of  which  will 
keep  tiie  centre  divifion  of  the  lee  line  on  the  point  at  bear¬ 
ing  north-vveA.  As  flie  is  fuppofed  to  be  able  to  continue 
in  this  pofition,  it  follows,  that  the  van  of  the  weather  line 
mu  A  clofe  the  centre  of  the  flying  line  to  leeward,  after  having 
run  four  leagues.  The  time  and  diflance  neceflary  to  cut 
off  a  retreating  fleet  may  always  be  known  according  to  the 
lafl  fuppofition.  Should  the  lee  fleet  get  upon  the  other 
tack  and  run  large,  Aill  preferving  the  order  of  battle,  they 
will  be  Hill  fooner  doled  and  forced  to  adion  by  the  weather 
fleet,  who  have  only  to  keep  away  from  eight  to  nine  points 
on  the  fame  tack,  or  fun  right  before  the  wind. 

The  weather  fleet  can  always  force  the  lee  one  to  action, 
whatever  movements  they  make ;  for,  if  they  run  with  the 
wind  right  aft  in  order  of  battle,  they  cannot,  fuppoiing  an 
equality  of  failing,  avoid  being  clofed  or  broken  nearly  about 
the  centre  by  the  weather  line,  which  has  only  to  fleer  two 
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points  on  each  tack  nearer  the  wind  than  the  retreating  fleet.  Manceu- 
So  that  the  rear  of  the  weather  fleet  having  bore  away  no 
more  than  eight  points,  will  be  found  at  the  end  of  a  cer-  ajvclfe 
tain  time  to  have  approached  extremely  near  the  centre  of Fleerswhea 
the  retreating  fleet ;  and,  in  a  fhort  time  more,  will  be  able  in  fight  of 
to  bring  their  rear  to  adion.  The  weather  fleet  have  yet*™  <>theg, 
another  advantage  ;  becaufe,  as  their  fhips  have  the  wind  on 
the  quarter,  they  fail  with  greater  celerity  than  thofe  of  the 
lee  fleet,  which  run  before  the  wind.  The  lee  fleet  being 
abfolutely  determined  to  fly,  has  therefore  no  other  expedi¬ 
ent  left  to  prolong  time  but  to  combat  in  the  order  of  re¬ 
treat  right  before  the  wind,  or  on  the  fame  courfe  as  the* 
purlu mg  fleet  ;  for  other  advantages  are  not  to  be  relied  on, 
if  pur fut'd  by  a  vidor ions  foe. 

If,  from  all  that  has  been  faid,  it  refults  that  k  is  not 
pofilhle  for  a  fleet  of  equal  force  to  avoid  an  adion,  lioW 
then  mu  A  it  be  with  one  much  inferior  ?  The  more  nume¬ 
rous  has  nothing  to  do  hut  to  form  a  detachment  of  fupe- 
rior  failers,  which  will  gain  upon  the  lee  fleet  and  begin  the 
adion,  while  fome  others  approach  to  finifh  it.  Whence 
we  may  conclude,  that  when  in  prefence  of  too  powerful  an 
enemy,  it  will  never  be  poffible  to  avoid  an  adion  if  he  is 
determined  to  come  to  one. 


To  avoid  coming  to  Adion.  ny 

1.  When  the  enemy  is  to  windward.— The  lee  fleet,  which void 

is  wi firing  as  much  as  poffible  to  avoid  an  engagement,  ^  enemy- 
ought  to  form  the  order  of  retreat  to  fly  from  the  enemy  if  being  to 
they  are  in  view  of  him,  and  run  on  the  fame  tack  as  their  windward* 
chafer.  But  if  lie  is  yet  out  of  fight,  and  they  have  intel¬ 
ligence  of  his  approach  by  their  frigates  which  are  looking 
out,  they  may  run  large  from  the  hoflile  fleet,  without  con¬ 
fining  them! elves  to  keep  the  wind  exadly  alt,  unlefs  they 
be  in  the  order  of  retreat.  There  arc,  however,  circum- 
Aances  when  the  lee  fleet  may  run  with  the  wind  att,  with¬ 
out  affumLng  the  order  of  retreat  ;  as,  for  example,  when 
they  wifh  to  gain  time,  or  refolved  to  engage  the  enemy,  if 
they  Aill  continue  to  purfue  them.  But  except  on  fuch 
extraordinary  occafions,  a  fleet  fhould  not  fly  before  the. 
enemy  without  being  in  the  order  of  retreat,  as  the  rear  is 
then  m  the  bcA  fituation  to  extricate  themfelves  m  cafe  of 
accident.  124 

2.  When  the  enemy  is  to  leeward.— The  weather  fleet™* 
can  fcarcely  ever  be  forced  to  engage  ;  becaufe  it  can  al-  ieewarj. 
ways  continue  on  that  tack  which  increafes  its  diAance  from 

the  enemy,  by  Aanding  on  one  tack,  while  the  enemy  con¬ 
tinues  upon  the  other.  If  the  wind  was  to  remain  on  the 
fame  point  of  the  compafs  for  any  eonfiderable  fpace  of  time, 
it  would  be  very  eafy  for  the  fleet  to  windward  to  keep  in 
fight  of  the  enemy,  without  being  under  any  apprehenfions 
of  being  forced  to  come  to  a&ion  ;  but  the  incon  (fancy  of 
the  wind  obliges  the  moll  experienced  admiral  to  avoid  meet¬ 
ing  the  enemy  when  he  thinks  it  improper  to  engage  him. 

To  doable  the  Enemy ,  or  to  bring  a  Part  oj  his  Fleet  between  * 

two  Fires .  ny 

I.  When  the  enemy  has  the  weather-gage. — The  fleet  To  double  ' 
wbi eli  attempts  to  double  an  enemy  ought  always  to  be  ^u"^eenn^y 
perior  to  him  in  number  of  (hips.  The  lee. fleet  ought  to  ™as  the 
endeavour  to  range  cxadfly  abreaA  0%  and  parallel  to,  the  weather- 
weather  fleet,  fo  that  the  van  or  rear  may  extend  beyond  gage, 
their  line,  in  order  to  over-reach  them,  by  tackin'g  in  fuccef¬ 
fion  to  double  to  windward  their  van  or  rear,  and  bring 
them  between  two  fires.  Provided  this  manoeuvre  be  P and' 
perly  executed,  it  will  be  impofllble  for  the  fhips  in  ^  sfamanjbifz . 
weather  line,  thus  prefled,  to  continue  long  in  their  ports  ;  for  voi.  h. 
there  is  no  veflfel  clofely  attacked  by  two  others  of  equal  p.  3S6. 
force  which  can  long  refiA  being  overcome,  fince  it  is  al¬ 
ways  in  the  power  of  one  of  them  to  get  into  fuch  a  pofi- 
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Man  ecu.  tion  as  to  be  able,  without  much  danger  on  her  fide>  to  dc- 

*orme!Tby  ttro>’  tIie  enemy  in  a  vej7  ^lort  time.  But  whether  the 
adverfe  advantageous  evolution  is  to  double  the  van  or  the  rear, 

Fieetswhen  is  necefiary  to  be  confidered  ;  for  there  is  fo  confiderable  ail 
cachluh <  f  advantaSe  attcndiog  each  of  thefe  evolutions,  that  either  of 
I  C  °r  Hr>  them  may  in  a  very  little  time  determine  the  fate  of  the 
battle.  # 

As,  in  the  pvefent  cafe,  the  enemy  is  fuppofed  to  be  to 
windward,  either  their  van  or  rear  may  be  doubled;  but  the  van 
may  with  the  greateft  facility,  becanfe,  if  they  are  engaged 
by  the  (hips  abreaft  of  them,  thole  which  are  advanced  a- 
-head  will  be  able,  by  making  all  fail,  to  get  on  the  perpen¬ 
dicular  to  the  direction  of  the  wind  with  the  van  of  the  enemy, 
and  tack  in  fuccefiion  to  gain  the  wind  of  them  on  the  other 
board,  thus  keeping  them  to  leeward  ;  and  when  they  are 
come  lufiieiently  to  windward,  they  are  again  to  go  about, 
in  order  to  keep  the  two  headmoll  flips  of  the  enemy's  line 
continually  under  their  fire.  If  there  be  two  or  three  (hips 
to  tack  in  fuccefiion  and  gain  the  wind  of  the  enemy,  they 
may  edge  down  on  the  van  of  the  weather  line  at  pleafure, 
keeping  themfelves  a  little  to  windward  of  it  ;  and  as  that  van 
is  already  engaged  by  the  other  fhips  abreaft  on  the  other  fide, 
file  muft  neceflarily  be  foon  difabled.  If  they  bear  away, 
they  muft  drop  upon  the  line  with  which  they  are  engaged 
to  leeward,  while  the  fhips  to  windward  fill  continue  to  can¬ 
nonade  them.  If  they  attempt  going  about,  in  order  to  at¬ 
tack  more  clofely  the  fhips  to  windward,  they  will  be  raked, 
while  in  flays,  by  their  opponents  to  leeward  and  to  wind¬ 
ward,  who  enfilading  them  with  whole  broadfides,  which 
they  cannot  return,  muft  abfolutely  complete  their  diforder.. 
If  they  make  fail,  in  order  to  fruftrate  the  defign  of  the  fhips 
inclined  to  double,  thole  with  which  they  are  engaged 
abreaft  to  leeward  have  only  to  perform  the  fame  manoeuvre, 
and  keep  them  under  their  fire;  while  the  others,  after  having 
harafl'ed  them  as  much  as  pofiible,  will  do  their  belt  to  pe£ 
form  the  fame  manoeuvre  on  the  fucceeding  fhips. 

1  he  captains  deftined  to  double  the  enemy  ought  to  be 
men  of  known  ability,  as  well  as  of  approved  courage.  They 
fhould  not  be  ordered  upon  that  fervice  but  in  weather  fit 
for  tailing  at  the  rate  of  three  knots  an  hour  at  Icalt  ;  and, 
for  the  greater  promptitude  and  certainty  of  fuccefs,  none 
but  the  bell  going  fhips  are  to  be  employed. 

If  any  of  the  fhips  in  the  van  of  the  weather  line  happen 
to  be  difabled  in  their  mails  or  yards,  as  will  moft  probably 
be  the  cafe  after  having  been  between  two  fires,  they  will 
drop  aftern  and  run  foul  of  the  next  which  follows,  and  thele 
again  of  their  fubfequent  comrades  ;  at  laft,  diforder  will  be¬ 
come  prevalent,  by  fhips  running  foni  of  each  other,  or  ma¬ 
noeuvring  to  avoid  the  fame  accident  :  fo  that  the  order  of 
battle  will  be  broken  ;  while,  on  the  other  hand,  the  line  to 
leeward  is  preferved  with  all  the  advantage  pofiible.  The 
fhips  which  have  gained  the  wind  of  the  enemy  will,  by 
continuing  their  manoeuvre,  augment  the  confuiion  ;  enga¬ 
ging,  however,  no  more  than  they  like  ;  and  if,  by  chance  or 
misfortune,  they  fhould  be  crippled,  it  will  not  certainly  be  an 
eafy  matter  for  them  to  extricate  themfelves.  But  as  they 
may,  on  the  other  tack,  drop  aftern  to  windward  of  the  ene¬ 
my’s  line,  or  veer  again  like  him,  they  muft  extricate  them- 
felves  as  vvell  as  they  can,  and  always  advantageoufly  enough  if, 
by  doubling  the  van,  they  arc  able  to  throw  it  into  diforder. 

If  the  rear  of  the  lee  fleet  be  extended  beyond  the  ftern- 
moft  fhip  f  the  weather  line,  they  will  be  obliged,  if  they 
want  to  double  the  rear  of  the  enemy  to  windward,  to  make 
fail  and  tack  in  fuccefiion  ;  in  which  manoeuvre  the  headmoit 
fhip  of  thole  deftined  for  this  fervice  is  to  go  about  firft  ; 
then,  continuing  to  keep  up  a  biffk  cannonade  as  they  come 
to  the  wind,  they  will  go  and  heave  about  again  a  little  to 
windward  of  the  rear  of  the  enemy,  in  order  to  bring  their 
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ftern  (hips  between  two  fires :  and  fhould  they  have  the  good 
fortune  to  oblige  them  to  bear  away,  they  muft  go  on  fuc-  vr?s 
cemvely  from  one  fhip  to  another,  as  long  as  they  tind  they  0,‘me<l  by 
fucceed  in  forcing  them  to  give  way.  Should  diforder  take  FleeL^he 
place  in  the  rear  of  the  weather  fleet,  it  will  not  be  near  fo  in  ft^htof 
prejudicial  to  the  enemy  as  if  it  had  happened  in  the  van  ; ^a"h  other, 
on  the  contrary,  it  may  turn  out  to  be  of  fome  advantage  to 
them.  But  the  veflels  combating  to  windward  can  eafily 
withdraw  from  the  fight,  by  backing  aftern  when  they -find 
themfelves  too  hard  prefied.  J 

2.  Vv  hen  an  enemy  is  to  leeward. — The  fhips  of  the  wea-To  doub'e 
ther-line  having  extended  their  van  beyond  that  of  the  lee-the  ei|eng 
line,  are  to  veer,  in  order  to  bring  the  head  moft  fhips  of  thewf  'cn  heil 
enemy’s  line  between  two  fires.  But,  let  them  do  as  they 
will,  there  never  can  refult  fo  much  advanta  >e  from  this  ma¬ 
noeuvre  as  when  doubling  a  fleet  to  windward,  becaufe  the  Wd, 
difabled  fhips  can  always  veer  with  facility.  True  it  is,  they?* 
cannot  fail  becoming  at  the  fame  time  the  prey  of  the  ene¬ 
my;  for  both  thofe  which  have  doubled  them,  and  thofe  with 
which  they  are  engaged  abreaft  in  the  weather-line,  will  al¬ 
ways  have  it  in  their  power  jointly  to  prefs  as  clofe  a3  they 
think  proper. 

If  the  fhips  which  have  doubled  the  van  of  the  lee  fleet, 
with  which  they  are  engaged,  be  difabled,  they  will  be 
obliged,  as  they  cannot  make  fail,  to  pafs  along  the  lee-line; 
and  they  cannot  efcape  being  totally  deftroyed  if  they  do 
not  bear  away  before  the  wind,^o  get  out  of  gun-fhot  ;  du¬ 
ring  which  manoeuvre  they  cannot  avoid  being  flill  in  a  very 
difag reeable  fituation. 

Should  the  fternmoft  fhips  of  the  weather  fleet  be  difabled 
in  doubling  the  enemy’s  rear,  they  have  only,  if  they  want 
to  extricate  themfelves,  to  drop  aftern,  and  let  the  two  fleets 
advance  ahead ;  and  after  having  refitted  themfelves,  they 
will  reaflume  their  ports. 

T'o  avoid  being  doubled '.  n 

i.  The  enemy  being  to  windward.  — For  this  purpofe,  itTo  avoid 
has  been  propoled  to  extend  the  line,  by  leaving  a  greater  being  dou- 
interval  between  the  fhips  towards  the  centre  than  in  tlieMed’thhe 
van  or  rear  ;  but  in  this  cafe  the  line  runs  the  rifle  of  being be‘  - 
divided,  unlefs  prevented  by  a  corps  de  referve,  confiding  of  windward,  It 
a  few  fhips  of  the  line  and  fire- fhips.  It  has  alfo  been  propofed 
as  a  general  rule,  that  the  flag-officers  of  the  Ice  fleet  fhould 
oppofe  themfelves  to  thofe  of  the  enemy  ;  by  which  means 
feveral  of  the  enemy’s  fhips  will  be  rendered  ufelefs  in  the  in- 
teivals.  1  his  method  has,  however,  its  inconveniences;  as 
fometimes  the  van  and  rear  of  each  divifion  may  be  expofed 
to  the  fire  of  two  fhips  at  the  fame  time  :  nor  is  the  laft  di¬ 
vifion  out  of  danger  of  being  doubled.  In  order  to  remedy 
thefe  defe&s,  the  larger  fliips  ought  to  be  placed  in  the  van 
and  rear  of  each  divifion  ;  and  the  whole  fleet  mufl  regulate 
its  failing  in  fuch  a  manner  that  the  rear  of  the  enemy  may 
not  be  aftern  of  the  rear  of  the  laft  divifion. 

Other  methods  have  been  propofed  to  avoid  being  don- 
bed;  as,  that  each  fquadron  of  the  lee  fleet  fhould  attack  its 
correfpon cling  fquadron  in  the  weather  fleet  ;  each  divifion 
of  the  lee  fleet,  however,  extending  its  line  far  enough  to 
prevent  the  enemy  from  leaving  any  fliips  aftern  of  it,  but 
rather  ahead.  It  has  alfo  been  propofed,  that  the  lee  fleet 
fhould  extend  its  line  as  long  as  the  enemy’s  line.  This 
method  will  be  advantageous  for  the  lee  fleet,  provided  it  is 
compofed  of  fhips  of  fuperior  force,  though  fewer  in  num¬ 
ber,  than  the  enemy.  In  other  cafes,  it  is  probably  the  woifl 
method  that  can  be  followed  by  the  Ice  fleet,  as  it  gives  the 
enemy’s  fleet  ail  the  advantage  it  can  defire  of  exerting  its 
whole  force  upon  the  inferior  line.  ^ 

2.  When  the  enemy  is  to  leeward.— The  weather  fleet  lsTheci.-emj 
to  keep  aftern  ot  the  enemy,  fo  that  the  van  of  the  weather  being  to 
fleet  may  be  oppofed  to  and  attack  the  enemy’s  centre  :  Reward. 

hence 
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hercc  the  enemy’s  van  will  heeome  ufelefs  for  fome  time  ; 
and  if  it  {hould  attempt  to  tack  and  double  upon  the  wea¬ 
ther  fleet,  much  time  will  be  loft  in  performing  that  evolu¬ 
tion  ;  and  it  alfo  run3  the  rifk  of  being  feparated  by  the 
calm  which  generally  happens  in  the  courfe  of  a  fea- engage¬ 
ment  in  confequence  0*  the  continual  difeharge  of  cannon. 
A  confiderable  interval  might  al:o  he  left  between  the  centre 
and  van,  provided  the  neccftary  precautions  be  taken  to  pre¬ 
vent  the  van  from  being  cut  off. 

To  force  the  enemy9 s  line . 

This  is  a  manoeuvre  which  the  lee  fleet  may  execute  to  gain 
the  advantage  of  the  wind.  It  is  performed  by  the  van  (h;p,  if 
within  gun- (hot,  tacking  when  (he  and  the  centre  fhip  of  the 
weather  line  are  on  a  perpendicular  to  the  dircdlion  of  the 
wind  ;  then  all  the  lee  fleet  tack  in  fucceftion,  and  thus  may 
pafs  through  the  enemy’s  line,  or  perhaps  a  little  more  to¬ 
wards  the  enemy’s  van,  and  go  about  again  in  fucceftion  to 
windward  of  him.  But  as  he  will  not  be  long,  without  doubt, 
before  he  perorms  the  lame  manoeuvre,  he  will  thus  be  able 
9*  to  re  ain  the  wind,  if  he  be  not  forced  to  give  way  bero^e 
his  evolution  is  hnifhtd.  The  enemy  to  windward  may  even 
caufe  his  van  fhip  to  tack,  as  well  as  the  reft  of  the  van 
fquadron  to  follow  in  fucceftion,  as  foon  as  the  leading  fhip 
of  the  lee  fleet  fhali  have  pafTed  through  his  line  and  be 
ready  to  go  about ;  by  which  means  he  will  bring  them  be¬ 
tween  two  flres  This  manoeuvre,  well  executed,  mi  ht  per¬ 
haps  give  no  little  trouble  to  the  fhip  attempting  to  force 
the  line. 

f  hi$  evolution  may  be  performed  with  advantage,  if,  by 
fome  accident  or  fault  in  the  manoeuvring,  the  centre  divi¬ 
fion  of  the  weather-line  be  feparated  from  their  van  or  rear. 
For  example,  when  the  centre  divifion  to  windward  is  en¬ 
cumbered  with  disabled  fhips,  then  the  (hips  of  the  centre 
divifion  of  the  fleet  to  leeward,  having  all  fails  fet,  are  to 
tack  in  fucceftion,  and  force  w  ith  promptitude  through  the 
weather  fleet,  leaving  their  own  van  divilion  to  engage  that 
ot  the  enemy  on  the  other  tack 
130  To  prevent  the  line  being  forced. 

pre-  When  the  (hips  of  the  fleet  go  about  in  fucceftion,  in  or- 
heing  der  to  ■orce  the  weather  line,  the  whole  line  to  windward  is 
sd,  to  tack  together,  and  at  the  fame  time  to  get  upon  the  fame 
board  as  the  Ice  fleet  ;  then  that  fleet  will  neither  be  able  to 
travei  ie  nor  join  them.  To  perform  this  evolution  with  ad¬ 
vantage,  it  will  be  requifite  to  peimit  fome  of  the  van  fhip3 
ot  the  lee  fleet  to  pals  to  windward  ;  then  the  weather  fleet 
mufl  go  all  about  rapidly,  in  order  to  put  and  keep  them 
between  two  fires  :  thus  may  thefe  {hips  be  deilroyed  with¬ 
out  their  own  fleet  being  able  to  give  them  any  effectual 
•Alliance-. 

It  is  eafy  to  perceive,  from  what  has  been  faid,  that  there 
Is  little  occafion  to  fear  being  traverfed,  as  Inch  a  manoeuvre 
may  turn  out  to  be  more  prejudicial  than  advantageous  to 
thofe  who  perform  it.  Neverthelefs,  it  may  and  ought  to 
be  put  in  pra&ice  when  the  weather  fleet  leave  fuch  vacan¬ 
cies  between  their  divifions  as  to  allow  fome  fhips  of  the 
lee  fleet  to  be  inactive.  In  this  cafe,  the  fhips  which  are 
without  opponents  abreall  of  them  are  made  to  tack,  with 
all  fails  fet,  in  fucceftion,  and  pafs  through  thefe  intervals  in 
the  weather  line,  in  order  to  double  the  centre  divifion,  or 
any  other  part  ot  it,  and  bring  it  between  two  fires. 

Chap.  X.  Of  Chafing, 

'hafiug  in  t.  In  the  cafe  of  Angle  ftrps. — It  is  fcarcely  necefiary  to 
i^fe1C  °kferve>  that  the  fhip  which  gives  chafe  is  ufually  called  the 
chafety  and  that  which  is  purfued  is  called  the  chafe.  Un- 
ltfs  the  chafer  be  the  fafteft  failing  veffel  of  the  two,  it  is 
generally  fuppoied  that  (he  will  i'eldom  or  never  come  up 
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with  the  chafe  :  but  we  have  heard  ex 
that  a  chafing  fhip,  failing  equally  faft 
ces,  will  gain  on  her  chafe  ;  becaufe  (he  has  an  ohjedl  to 
fleer  by,  whereas  the  chafe  cannot  fleer  fo  nicely  by  the 
compafs.  In  what  follows,  however,  we  (hall  fuppofe  the 
chafer  to  be  the  fafteft  fader.  13* 

When  the  chafe  is  to  windward,  it  is  evident  that  as  foonTh**  chafe 

as  (he  perceives  a  flrange  fhip  which  (he  takes  for  an  enemy, t0  , 

9  *■  j  windward* 

ftie  will  haul  her  wind,  in  order  to  prolong  the  chafe,  as 

otherwife  her  retreat  would  be  fo^n  cut  off.  The  chafer 
then  flands  on  alfo  nearly  clofe- hauled  until  he  has  the  chafe 
on  his  beam  ;  he  then  tack3,  and  (lands  on  clofe  hauled  un~ 
til  the  chafe  is  again  on  his  beam,  and  then  retacks.  In 
this  manner  he  continues  tacking  every  time  he  brings  the 
chafe  perpendicular  to  his  courfe  on  either  board  ;  and  by 
manoeuvring  in  this  manner,  it  is  very  certain  that  the  cha¬ 
fer  will,  by  the  fuperiority  only  of  his  failing,  join  the  other 
in  the  fhorteft  time.  For  fince  the  chafer  tacks  always  as- 
foon  as  the  chafe  is  perpendicular  to  his  courfe,  (he  is  then 
at  the  fhorteft  diftance  poftible  on  that  board  ;  and  fince  the 
chafer  15  fuppofed  to  be  the  fafteft  failer,  thefe  fhorteft  di- 
fiances  will  decreafe  every  time  the  chafer  tacks.  It  is 
therefore  of  advantage  to  the  chafe  to  keep  conilantly  on 
the  fame  courfe,  without  lofinsr  her  time  in  going  about  5 
as  tacking  cannot  be  fo  favourable  to  her  as  to  her  adver- 
fary,  whole  failing  isfuperior.  If  the  chafer  (hould  fo  little 
underfland  his  profeffion  as  to  (land  on  a  long  way,  and 
tack  in  the  wake  of  the  chafe,  the  beft  thing  fhe  can  do  is 
to  heave  in  (lays,  and  pafs  to  windward  of  him  on  the  other 
tack,  unlefs  (he  would  have  a  fuperiority  in  iroing  large  ; 
for  if  the  chafer  ptrfifls  in  tacking  in  the  wake  of  the  other 
fhip,  it  is  an  unqueilionable  fadl  that  the  chafe  will  be  very* 
much  prolonged.  133 

The  chafe  being  to  leeward,  the  chafer  is  to  fleer  thatch?  cha*®' 
courfe  by  which  he  thinks  he  will  gain  mod  upon  her.  If, 
after  having  run  a  (hort  time,  the  chafe  is  found  to  draw 
more  aft,  the  chafer  is  then  to  bear  away  a  little  more  ;  but 
if  the  chafe  draws  ahead,  the  purfuer  is  to  haul  up  a  little, 
and  by  this  means  the  courfe  may  be  fo  regulated  that  the 
chafe  may  always  bear  on  the  fame  point  of  the  compafs, 
and  then  the  chafer  will  get  up  with  the  chafe  in  the  fhort¬ 
eft  time  poftible;  for  were  any  other  courfe  fteeied  than 
that  which  keeps  the  chafe  always  on  the  lame  point,  the 
chafer  would  then  be  -  either  too  far  ahead,  or  too  far  a- 
ftern  ;  and  hence  the  chafe  would  be  prolonged. 

The  chafe  ought  to  run  upon  that  comfe  which  will  car¬ 
ry  her  diredtly  from  the  chafer ;  and,  in  general,  to  comult 
which  is  her  beft  trim  with  refpedl  to  the  wind,  that  (lie- 
may  move  with  the  greatefl  rapidity  poftible  from  the  (hip 
which  purtues  her  ;  for  fome  vtfTels  have  more  advantage  in 
going  1  rge  than  others,  fome  with  the  wind  right  aft,  and 
others  again  are  to  be  found  that  fail  belt  clofe- hauled  ;  fo 
that  attention  (hould  be  paid  by  the  officer  to  the  known, 
qualities  of  his  fhip,  in  order  to  take  the  mofl  advantageous 
direction  capable  to  efledl  a  retreat. 

Another  method  has  alfo  been  propofed  for  chafing  a 
(hip  to  leeward,  that  is,  by  conftantly  (leering  diredtly  for 
the  chafe:  In  this  cafe,  the  tradl  the  purfuer  deferibes  thro’  134 
the  water  is  called  the  line  or  curve  of  purfuit,  In  order  to^urvec^ 

illuftrate  this,  let  A  (fig.  54.)  reprefent  the  purfuer,  and  BPurfu!ta 
the  chafe  diredliy  to  leeward  of  it,,  and  running  with  lefs 
velocity  than  the  purfuer,  in  the  diredlion  BC,  perpendicu¬ 
lar  to  that- of  the  wind.  Now,  to  conilrudl  this  curve,  let 
B  b  be  the  diftance  run  by  the  chafe  in  any  (hort  interval  of 
time  ;  join-  A b>  and  make  A  1  equal  to  the  diftance  run  by. 
the  purfuer  in  the  fame  time.  Again,  make  b  c>  c  d>  d e,  e /, 

See.  each  equal  to  B  h ;  join  1  r,  and  make  1  2  equal  to  A  1  ; 
join  2  and  make  23  equal  to  Ai  ;  in  like  manner  pro¬ 
ceed 
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cccd  untli  the  two  diftances  carried  forward  meet  as  at  C, 
and  a  curve  defended  through  the  points  A,  i,  2,  3,  5c c. 
will  reprefent  nearly  the  curve  of  purfuit ;  and  the  lefs  the 
interval  At  is  taken,  the  more  accurate  will  the  curve  be 
formed.  In  this  particular  cafe  the  length  of  the  diilance 
BC  may  be  found  as  follows,  provided  the  di (lance  AB 
and  the  proportional  velocities  o^  the  two  (hips  be  known. 

.Let  the  velocity  of  the  chafe  be  expreffed  by  a  fraction, 
that  of  the  chafer  being  unity.  Multiply  the  given  diilance 
AB  by  this  fraction,  and  divide  the  product  by  the  com¬ 
plement  of  the  fquare  of  the  fame  fradlion,  and  the  quotient 
will  be  the  diilance  run  by  the  chafe  E.  Let  AB,  the  di¬ 
ilance  of  the  chafe  directly  to  the  leeward  of  the  purfuer, 
be  12  miles,  and  the  velocity  of  the  chafe  three-fourths  of 
that  of  the  chafer  ;  the  diilance  to  be  run  by  the  chafe  be¬ 
fore  floe  is  overtaken  is  required  ? 


Now 
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and  fiace  the 


velocity  of  the  purfuer  to  that  of  the  chafe  is  as  4  to  3  : 
hence  the  diilance  run  by  the  chafer  will  be  rz:  20  y  X  j  r: 
27  l  miles. 


As  the  purfuer  alters  his  courfe  at  every  point,  and  fince 
It  is  prefumed  his  fhip  will  fail  better  with  the  wind  in  one 
diredlion,  with  refpedl  to  her  courfe,  than  in  another,  Iter 
velocity  will  therefor, e  be  different  at  different  points  of  the 
courfe.  Thus  fuppofe  her  to  fail  fafter  when  the  wind  is  up¬ 
on  the  quarter,  her  velocity  will  conflantly  increafe  until  fhe 
lias,  attained  a  certain  point,  and  then  it  will  decreafe,^ 
hence  in  real  pradlice  this  curve  will  not  be  precifely  the 
fame  as  above,  and  of  courfe  the  meafure  of  BC  will  differ 
a  little  from  the  preceding  determination.  The  inveftiga- 
tion  of  the  foregoing  rule  is  in  Simplon’s  Fluxions,  p.  516.; 
and  the  application  of  the  curve  of  purfuit  in  Sir  George 
Pocockc’s  engagement  in  the  Eafl  Indies  in  the  year  1758, 
is  given  in  Clerk's  EfFay  on  Naval  Tadlics,  p.  160.  It 
mull  be  confeffed,  however,  that  Mr  Simpfon’s  inve (ligation, 
though  a  pretty  fpecimen  of  mathematical  invefligation, 
proceeds  on  certain  phyfical  affumptions,  which  are  by  no 
means  functioned  by  experience.  See  w  hat  has  been  laid  of 
thefe  affumptions  and  principles  in  the  articles  Resistance 
of  Fluids ,  and  Seamanship. 

Hitherto  we  have  copfidered  chafing  in  the  cafe  of  tingle 
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fhips  only;  the  fame  rules  a*c  a;fo  applicable  to  fleets:  OfCha, 
we  (hall,  however,  tubjoin  the  following  remarks  with  re-  G*ikr. 
fpcdl  to  chafing  as  piadiifed  by  fleets.  1 

If  the  whole  fleet  is  to  give  chafe,  the  admiral  will  make  chain? 
the  proper  fignal  ;  and  then  each  ihip  will  milantly  make 
all  the  fail  pofiible.  If  the  retreating  fleet  is  not  mueh  in-  by  fke-s. 
ferior  to  the  other,  a  few  of  the  failed  failing  veffels  only  are 
to  be  detached  from  the  victorious  fleet,  in  order  to  pick  uo 
a»iy  dragglers  or  tliofe  fhips  which  may  have  fallen  allern  ; 
and  the  remaining  part  of  the  fleet  will  keep  in  the  fame 
line  or  order  of  falling  as  the  retreating  flee*,  fo  that  they 
may,  if  polhble,  force  them  to  adlion.  But  if  the  retreating 
fleet  is  much  infer  ior,  the  admiral  of  the  fuperior  fleet  will 
make  the  fignal  for  a  general  chafe  ;  and  then  each  fhip  will 
immediately  crowd  ail  the  fail  poffible  after  the  retreating 
fleet ;  or,  if  the  chafe  be  flill  lefs  numerous,  the  admiral  will 
detach  one  of  the  fquadrons  of  his  fleet,  by  hoiiling  the  pro¬ 
per  fignal  for  that  purpofe,  and  he  will  follow  with  the  re¬ 
mainder  of  the  fleet.  The  fquadron  that  chafes,  or  the  crui- 
fers  detached  from  the  fleet,  fliould  be  very  careful  not  to 
engage  too  far  in  the  chafe  for  fear  of  being  overpowered  ; 
but  at  the  fame  time  to  endeavour  to  fatisfy  themfelves  as 
much  as  may  be  in  their  power  with  regard  to  the  objedt  of 
their  chale.  They  mud  pay  great  attention  to  the  admi¬ 
ral's  fignals  at  all  times  ;  and  in  order  to  prevent  reparation,  1 
they  fhould  colledl  themfelves  before  night,  elpecially  if 
there  be  any  appearance  of  thick  or  foggy  weather  coming 
on,  and  endeavour  to  join  the  fleet  again.  The  fhips  are 
diligently  to  obferve  when  the  admiral  makes  the  fignal  to 
give  over  chafe  ;  that  each  regarding  the  admiral’s  (hip  as  a 
fixed  point,  is  to  work  back  or  make  fail  into  her  ftation, 
to  form  the  order  or  line  again  as  expeditioufly  as  the  na¬ 
ture  ol  the  chafe  and  the  diftance  will  permit.  r.$ 

When  a  fleet  is  obliged  to  run  from  an  enemy  who  is  in  Prccau- 
fight;  it  is  ufual  to  draw  up  the  fhips  in  that  form  or  order,”0’15 10  M  I 
called  the  order  of  retreat ,  which  has  been  already  deferibed ;  by^rh^flee* 
and  the  admiral,  when  hard  purfued,  without  any  probability  which  \% 
of  efcaping,  ought,  if  practicable,  to  run  his  fhips  afhore,  purfwtd, 
rather  than  Tuffier  them  to  be  taken  afloat,  and  thereby 
transfer  additional  ftrength  to  the  enemy.  In  fhort,  no¬ 
thing  fliould  be  ncgle&ed  that  may  contribute  to  the  prefer- 
vation  of  his  fleet,  or  prevent  any  part  of  it  from  falling 
into  the  hafids  of  the  conqueror. 
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have  now  laid  before  our  readers  as  comprehenfive 
’  ’  a  view  as  the  limits  preferibed  to  fuch  articles  will 
permit  of  the  various  evolutions  ufually  pradlifed  by  fleets 
In  naval  war.  Though  we  have  tranferibed  liberally  from 
the  moft  approved  writers  on  the  fubjecl,  we  doubt  not  but 
the  fcientific  officer  will  perceive  that  we  have  compiled 
aukwardly  and  unfkilfully:  but  wc  are  not  feamen  ourfelves; 
and  the  generofity  of  British  officers  will  pardon  the  blun¬ 
ders  into  which  mere  literary  landfmen  could  hardly  avoid 
falling.  The  young  feaman,  who  has  the  noble  ambition 
to  excel  in  his  profeffion,  will  confult  the  authors  whom 
we  have  mentioned  in  our  introduction,  in  whofe  works  he 
will  find  our  deficiencies  amply  fupplied ;  but  tlfat  the  pre- 
fient  article  may  be  as  complete  as  we  can  make  it,  a  view 
xnuft  be  given  of  the  fyflem  of  tadtics  propofed  by  the  Vif- 
count  de  Grenier  and  our  countryman  Mr  Clerk  ;  becaule, 
whether  thefe  fyftems  fhall  ever  be  adopted  or  not,  they  are 
Ithe  offspring  of  ingenuity,  and  as  fuch  merit  attention. 


Chap.  I.  View  of  De  Grenier  $  Tatties* 

Of  all  the  orders,  that  of  battle  is  the  moft  important  in 
naval  tadlics  ;  but  the  order  of  battle  which  was  firfl  formed 
in  the  laft  century  by  the  Duke  of  York,  and  has  been  con¬ 
tinued  in  ufe  to  the  prefent  day,  the  Vifcount  de  Grenier 
thinks  extremely  defedlive.  Various  caufes  may  confpire  to 
render  the  tafk  of  breaking  it  not  difficult.  Its  great  ex-  Defers  of  I 
tent  mu  ft  make  it  110  eafy  matter  for  the  admiral  to  judge  the  line  of  jj 
what  orders  are  proper  to  be  iffued  to  the  fhips  ftationed  in  ^att^c ’m 
its  extremities ;  whilft  his  fignals,  however  diftindlly  made,  1 

are  liable  to  be  miftaken  by  the  commanders  of  thofe  fhips.  *  j  1 
The  extremities  of  a  long  line  are  neceffatily  defencelefs, 
specially  if  it  be  to  leeward  ;  becaufe,  after  it  is  formed, 
the  enemy  may  throw  himfelf  with  a  fuperior  number  on  its 
van  or  rear,  and  put  that  fquadron  to  flight  before  affift- 
ance  can  be  fent  to  it  from  the  other  fquadrons.  Thefe 
defedls  the  Vifcount  de  Grenier  thinks  may  be  remedied  by 

never  |  N 
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n?rfir  prefenring  to  the  enemy  any  part  of  a  fleet  without 
Its  He  ng  flanked  ;  fo  that  were  the  commander  of  the  ad- 
verfe  fleet  to  attack  thofe  parts 
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tC  flett  to  attack  thofe  parts  which  hitherto  have  been 
reckoned  weakeft,  lie  rni^ht  find  himfelf  defeated  when  he 
looked  for  conqneft.  With  this  view  he  propofes  a  new  or. 
der  of  battle;  in  which  the  fleet,  comp  o  fed"  of  three  divf 
i'ons,  in  dead  of  being  drawn  up  in  one  line  as  ufual,  fhall 
be  ranged  on  the  three  fides  of  a  regular  lozenge,  formed  by 
the  interfc&ing  of  the  two  clofe-hauled  lines.  °  It  is  obvious 
that  one  or  the  divfions  of  a  fleet  ranged  in  this  manner  will 
always  be  formed  in  the  order  of  battle ;  whilft  the  two 
others,  refling  upon  the  firft  fhip  ahead  and  the  laft  aflern  of 
that  diviflon,  will  be  formed  on  the  clofe-h?uled  line  oppo- 
fue,  and  will  ftand  on  cheequcrwife  on  the  fame  tack  with 
the  fliips  which  are  in  the  line  of  battle,  ferving  to  cover  the 
head  in  off  and  flernmoft  of  thofe  fhips,  and  thereby  prevent 
the  enemy  from  penetrating  the  line  or  doubling  the  rear. 

Our  author  thinks  it  a  great  miflake,  though  very  gene¬ 
rally  fallen  into,  that  the  weather  gage  is  of  any  advantage 
to  a  fleet  equal  in  force  to  its  enemy  and  willing  to  engage. 
lo  him  the  great  art  of  war  at  fea  appears  to  confiiWn 
drawing  or  keeping  to  '* Windward  a  part  of  the  adverfe  fleet, 
and  colledling  all  one’s  forces  againfl  that  part ;  and  it  is 
chiefly  to  effe&  this  purpofc  that  he  propoles  his  new  fyf. 
tem  of  tallies.  The  reader,  who  would  undedland  his 
principles,  muff  never  lofe  light  of  this  evident  truth,  that 
each  flnp  of  a  fleet  pecefiarily  occupies  at  all  times  the  centre 
of  an  horizon  ;  which  the  author  divides  into  two  unequal 
parts,  calling  the  greater  the  direct  and  graduated  /face,  and 
the  lefs  the  indireti,  crojfed ,  and  ungraduated J pace .  The  rea- 
fon  of  thefe  appellations  is,  that  on  the  greater  fegment  of 
the  horizontal  circle  there  are  twenty  different  points,  which 
may  be  marked  by  degrees  from  one  of  the  clofe-hauled 
lines  to  the  other,  and  to  which  a  fhip  may  fail  from  the 
centre  by  fo  many  direa  courfes  without  tacking  ;  whereas 
to  the  other  twelve  points,  including  that  from  which  the 
wind  blows,  flie  cannot  arrive  but  by  fleering  crofs  courfes, 
Wiiich  muff  necefTanly  delay  her  progrefs. 

Suppofc  now  a  fleet  to  leeward,  fodlfpofed  as  that  only  a 
part  of  it  can  fight  with  another  equally  numerous,  and 
ranged  to  windward  in  a  Angle  line  ;  and  let  the  lee  fleet  be 
ranged  on  the  three  tides  of  a  loz.cnge  <7  b,  c  d,  ef  (fig  r  r  ) 
1’he  fquadron  ab,  which  is  mod  to  windward,  being  drawn 
up  in  line  of  battle,  cannot  be  fought  but  by  an  equal  num- 
ber  AB  of  the  weather  fleet  AB,  CD,  F.  All  the  reft  of 
that  fleet  therefore  muft  remain  inaftive,  unlefs  the  fliips 
which  are  not  engaged  fliould  try  to  pafs  to  leeward  of  the 
leet  ab,  ed,  ef.  But  (hould  the  fhips  of  the  weather  fleet, 
which  are  placed  between  B  and  F,  bear  away  as  they  ap¬ 
pear  in  the  figure  between  C  i  and  F/,  it  is  evident  that  the 
fhips  between  A  and  B,  which  are  fighting  to  windward, 
cannot  bear  away  with  them.  Suppofe  now  that,  after  the 
imps  between  C  i  and  Fi  have  patted  to  Icewaid,  the  fqua. 
(Irons  c  d,  ej,  which  are  ranged  according  to  the  new  fyftem, 
and  have  not  yet  been  engaged,  fliould  come  to  windward 
and  join  with  their  friends  a  b  againft  that  fquadron  of  the 
enemy  AB  which  is  ftill  to  windward  and  engaged;  it  feems 
a! moil  inevitable  but  char  the  fquadron  AB  muff  be  de¬ 
layed  by  fo  great  a  fuperiority,  before  it  could  receive  any 
sumlaiice  from  the  fhips  to  leeward  between  Cl  and  FI.  No 
doubt  thofe  fliips  would  endeavour  to  fuccour  their  friends: 
but  with  refped  to  them,  the  fquadron  AB  muff  be  confider- 
e  as  placed  in  that  part  of  the  horizon  which  our  author  calls 
Lrojjea  an  indirect,  and  to  which  they  would  not  be  able  to 
repair  but  by  fleering  alternately  the  two  clofe-hauled  lines; 
and,  ft?. nee  br°uSbt  }37  fo  tedious  a  courl'e  would  come 
op  late  to  be  of  cffuitial  fervice.  It  is  from  this  apparent- 

y  r  f“PP°rt«d  condufi°n  that  the  vifeount  de  Grenier 
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deduces  the  propriety  of  his  propofed  orders  of  failing  and 
order  of  battle.  a 

Of  orders  of  failing,  he  thinks,  there  can  be  no  occafion  f _ 

for  more  than  three  ;  one,  when  a  fleet  is  to  pafs  a  ftrait  ;  Ti 
nnot  er,  when  it  fleers  in  an  open  fea,  either  looking  for  the  Fivft:  order 
enemy  or  trying  to  avoid  him  ;  and  the  third,  when  it  has  ant,f 
extenfive  cr.uife  to  perform,  in  which  the  fhips  (hould  be 
fo  difpofed  as  not  to  be  furprifed  or  cut  off  by  the  enemy. 

His  hrft  order  of  failing  differs  not  from  that  in  common 
tiler  It  is  and  muft  be  obferved  (fays  lie)  in  any  narrow 
road,  whatever  may  be  the  occafion  of  its  narrownefs, 
whether  rocks  or  fands. 

In  the  feeond  order  of  failing,  when  the  fleet  is  looking  Second  or. 
or  the  enemy  or  trying  to  avoid  him,  the  columns  ab,  c  d,&(-r. 
ej,  are  to  be  formed  on  three  fides  of  a  regular  lozenge,  and 
ranged  on  the  two  clofe-hauled  lines.  The  fliips  of  the  two 
uivuions  c  d,  e  f,  fometimes  to  windward  (as  in  fig.  c6.),  and  P!ate 
fometunes  to  leeward  (as  in  fig.  57. ),  of  the  third 
a  b,  are  to  be  formed  on  two  paralielsof  one  of  the  clofe- 
hauled  lines  m  the  wakes  of  their  refpedive  hcadmoft  fliips  ; 
and  the  third  divifion  ab  is  to  be  ranged  ahead  or  aflern  of 
the  two  others  on  the  other  clofe-hauled  line,  and  nevertbe- 
le(3  to  fleer  cheqnerwile  the  fame  courfe  as  the  two  divi- 
fions  c  d  and  ef.  When  ab  is  to  windward  of  ed  and  ef 
v  Jp*  51' "y  }  e  V1^c°unt  calls  that  the  primitive  windward 
or  .er  or  lading  ;  and  when  to  leeward  (fig.  56.),  the  fleet  is 
in  the  leeward  primitive  order  of  failing.  The  pofition  of 
the  three  divifions  in  the  windward  primitive  order  of  fail¬ 
ing  is  the  fame  for  the  order  of  battle  natural  ;  for  the  of 
der  of  retreat ;  and  for  the  order  of  circumvallation,  when 
the  objeft  is  to  feparate  from  the  hoftile  fleet  a  part  of  its 
mips  in  order  to  engage  the  remainder  with  more  advantage, 
i  he  pofition  of  the  three  divifions  in  the  leeward  primitive 
order  of  failing  is  alfo  the  fame  for  the  order  of  battle  in¬ 
verted  ;  for  the  order  of  chafing  ;  and  for  the  order  of  con¬ 
voy  ;  fo  that  in  no  poffiblc  cafe,  when  looking  for  the  ene- 
my  or  wifhing  to  avoid  him,  need  the  admiral  perplex  him- 
lelt  with  more  than  thefe  two  pofitions  on  the  one  or  the 
other  tack,  whatever  movements  he  may  wilh  the  Beet  to 
make. 

In  the  third  order  of  failing,  the  divifions  cd  and  ef,  in- Third V 
head  of  bearing  on  the  headmotl  and  fternmoft  fhips  of  the  der. 
divifion  n  h.  mav  _ ...i  i.  i  . 


divifion  a  b,  may  be  very  conveniently  placed  at  ^confider- 
1  from  that  divifion,  without  the  fmalleft  dan- 


able  diffanees 
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ger  of  being  furprifed  by  the  enemy,  provided  the  (hips  of 
each  of  the  divifions  keep  always  their  refpedive  pofitions 

"I  . ie  Uvo  bnes  °r  beannR-  For  if  we  fuppofe  the  three 
divifions  to  be  m  fuch  pofitions  that  ab  and  ef  are  at  the 
diftance  of  fix  leagues  from  each  other  (fig.  58),  and  that 
the  two  divifions  c  d  and  ef  reft  on  the  extremities  of  the 
bafe  of  the  triangle  STV,  while  the  centre  (hip  of  the  divi¬ 
fion  ab  refts  on  its  (ummit  T  ;  none  of  the  divilior.s  could 
be  cut  off  by  an  enemy,  however  formidable,  feen  from  its 
centre  (hip  at  the  diftance  of  fix  leagues.  For  if,  upon  the 
proper  hgnal  being  thrown  out,  the  divifion  a  b  (hould  fleer 
from  i  towards  X,  on  the  courfe  oppofite  to  the  clofe-haul- 
ed  line  it  fleered  before,  and  the  two  divifions  edandef 
fleer  from  V  and  S  towards  X  like  wife  ;  it  is  plain  that 
each  of  thefe  three  divifions  would  have  only  three  leagues 
to  run  in  order  to  join  the  other  two  in  the"  windward  pri¬ 
mitive  order  of  failing,  which  is  the  fame  with  the  order  of 
battle  natural  i  whilft  the  enemy,  which  was  firft  perceived  at 
the  diftance  ot  fix  leagues,  mull  neceffarily  run  nine  before  he 
could  come  up  with  the  neared  of  thefe  fquadrons.  And 
if  frigates  were  placed  ahead,  and  in  the  intervals  between 
the  divifions,  at  the  points  y y y  to  windward  and  leeward  of 
the  fleet,  the  enemy  might  be  feen  at  a  ftill  greater  diftance, 
and  the  danger  of  furprife  be  ftill  fo  much  Ids. 

O  o  We 
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Ind  invert- third  divifion  ah,  ranged  in  order  of  battle,  our  author  calls 
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We  have  faid,  that  the  pofition  of  the  three  divifions  in 
the  primitive  orders  of  failing  is  the  fame  with  our  author’s 
'  propofed  order  of  battle  ;  but  there  is  this  difference  be¬ 
tween  them,  that  in  the  order  of  battle  only  the  fh.ps  of  one 
of  the  three  divilibns  itand  in  the  wakes  one  of  another,  and 
that  thofe  of  the  two  other  divifions  are  ranged  on  two  pa¬ 
rallel  lines,  and  fteer  checquerv/ife.  So  that  if  it  be  want¬ 
ed  to  change  a  fleet  from  the  windward  primitive  order  ot 
failing  to  this  new  order  of  battle  on  the  other  tack,  the 
movement  will  ire  infinitely  quicker  than  thofe  which,  in 
former  known  tatties,  are  commonly  preferibed,  to  p;us 
from  all  the  orders  of  failing  either  in  one  line,  or  on  the 
obtufe  angle  of  chafing  or  retreating,  or  In  three  or  fix  d;- 
viiions,  to  the  ufual  order  of  battle,  l’or  it  will  be  fu  hci- 
ent  for  the  fhips  of  the  three  divilious,  ranged  In  the  wind¬ 
ward  primitive*  order  of  failing,  to  heave  in  flays  all  toge¬ 
ther,  and  get  on  the  other  tack  in  the  oppofite  line  ot  bear¬ 
ing,  and  they  will  inftantly  find  themfelves  in  this  new  pro¬ 
pofed  order  of  battle  (fig.  59.)  ;  and  fiiould  the  fleet  be  in 
the  leeward  primitive  order  of  failing,  it  would  be  fuffieient 
for  the  fhlos  of  the  three  divifions  all  together  to  haul  their 
wind  on  the  fame  tack  as  they  fteer,  and  they  would  find 
themfelves  in  order  of  battle  (fig.  60)- 

When  the  two  columns  cd,  ef,  are  to  leeward  of  the 
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that  the  order  of  battle  natural ;  and  when  c  d  and  e  f  are 
to  windward  of  a  b,  the  fleet  is  in  the  order  of  battle  invert¬ 
ed.  The  former  of  thefe  orders  is  calculated  tor  a  fleet 
comhating  to  leeward,  and  the  latter  for  a  fleet  which  mult 
-  combat  to  windward.  • 

Advar.ta-  That  we  may  form  fome  notion  of  the  advantages  which 
ges  of  thefeour  author  expe&s  from  drawing  up  a  fleet  tor  battle  in  t  e 
orders  of  f9rm  0f  a  lozenge,  let  us  fuppofe  the  line  Ad,  CL),  Ct 
lailiiifrand  ,fi  6,_y  lo  reDrefent  the  fket  of  an  enemy  to  windward 
in  the  ordinary  order  of  battle  on  the  dole-hauled  line  of 
bearing,  and  on  the  (larboard  tack.  Then  the  leeward  lme 
a  b  will  reprefent  one  of  the  divifions,  m  order  of  battle  on 
the  (larboard  tack,  of  the  fleet  ranged  according  to  the  new 
natural  order,  which  the  enemy  wilhes  to  attack,  and  to 
which  he  believes  himfelf  fnperiot,  becaufe  that  divifion  of¬ 
fers  a  front  much  inferior  to  his  own.  1  lie  two  lines  c  d, 
-f.  will  reprefent  the  two  other  divifions  Handing  on 
checquerwife  on  the  fame  tack  as  the  line  of  batde,  and 
formed  on  the  oppofite  clofe-hauled  lme  On  tins  fuppofi- 
tion,  if  the  divifions  AB,  EF,  of  the  hoftile  fleet,  wh.ch 
have  It  not  in  their  power  to  attack  the  fhips  of  the  lme  a  b, 
wife  to  fall  on  the  headmoft  (hip  o  or  the  fternmoft  b  ot  that 
line,  they  will  be  obliged  to  bear  away  in  order  to  attach 
the  two  (hips  «  and  b.  To  prevent  this,  each  ot  the  div-i- 
fions  c  d,  ef,  of  the  fleet  ranged  according  to.  the  new  or¬ 
der,  fiiould  make  the  following  evolutions,  according  to 
their  refpeftive  fituations  and  to  the  manoeuvres  of  the 

The  (hips  of  the  divifion  ab  are  to  flacken  as  much 
as  poffible  their  headway,  and  form  a  very  clofe  line,  till  the 
enemy  makes  a  movement  to  attack  the  headmoft  or  fte.n- 

moft  fhip  of  thzit  divifion.  t  r  *1  ^‘Ti 

adly,PThc  (hips  of  the  divifion  c  r/  are  to  make  fail  ti 
they  come  unde?  the  fecond  or  third  (hip  ot  the  rear  of  the 
lineV battle  ab,  when  they  will  take  the  fame  fail  as  the 
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(hip*  of  that  divifion,  to  preferve  that  pofitisa  until  the  ho- 

ftile  fhips  make  their  evolution  to  attack  ^  reah  (“lP*  °  .er’sTa&eb 

that  divifion.  Tn  this  fituation  the  limps  of  the  divifion  e  d - ^ 

will  be  able  to  obferve  the  manoeuvres  of  the  enemy,  in  or¬ 
der  to  change  tack  and  form  themfelves  in  order  o  battle 
on  the  oppofite  board  as  foon  as  the  hoftile  (hips  (hall  have 
after  their  hearing  away,  run  over  a  certain  fpace  :  becaufe 
the  (hios  of  the  divifion  c  d,  (leering  afterwards  clofe-hauled 
in  the  wake  of  the  (teinmoit  ihip  of  the  o.vilion  a  b,  will  be 
able  to  cover  the  rear  (hips  of  that  divifion,  and  get  the 
weather-gage  of  the  hoftile  divifions  which  are  bearing 
away;  rake  their  (hips;  run  alongf.de  of  them;  double 
their  rear-guard,  and  put  it  between  two  tires,  if  thole  hoftile 
{hios  are  following  in  the  wake  of  each  other  (c)  ;  divide  it 
if  they  bear  away  checquerwife,  or  gam  to  windward,  and 
put  between  two* fires  the  enemy’s  dmfiou  CD,  while  it  is 

engaged  with  the  divifion  ab. 

b,dly  The  (hips  of  the  divifion  ef  may  abandon  their  poll 
and  rnn  checquerwife  under  a  prefs  of  fail,  in  the  fame 
courfe  and  in  the  fame  order  they  were  formed,  as  loon  as 
they  perceive  that  the  enemy  falls  ahead  of  the  d.vihon  ab; 
in  order  that  if  the  divifion  AB  of  that  enemy  makes 
any  manoeuvre  to  Bear  away  and  fall  on  the  d.vihon 
ef  or  on  the  van  of  the  divifion  a  b,  they  may,  by  going 
about,  fteer  In  order  of  battle  clofe-hauled  on  the  oppofite 
line  of  bearing,  and  cover  the  headmoft  Ihip  of  the  d.vihon 
a  b,  double  the  hoftile  divifion  CD  ahead,  or  divide  the  other 
hoftile  divifion  AB,  which  is  running  checquerwife  on  the 

oppofite  tack.  .  ,  *  .  ,,  ** 

The  two  divifions  <•  d,  ef,  might  again  manceuvre  another  When 
way,  in  cafe  the  (hips  of  the  enemy  were  ranged  in  oue«*| 
fingle  line,  not  well  formed,  or  fiiould  be  in  d.forder  andD 
leave  too  great  a  dillance  between  them  while  they  are  en-formcd 
p?ged  very  clofe  with  the  divifion  ab  (fig-  ) * 

1  ft,  By  putting  about  the  ihips  of  the  divihon  ef,  and 
liketvife  the  fhip  a  headmoft  of  the  divifion  ab.  2dly,  By 
making  at  the  fame  time  the  ftups  ot  the  divilion  r/Ztack, 
and  likewife  the  fhip  b  of  the  divifion  a  b,  to  keep  by  the 
wind  on  the  oppofite  clofe-hauled  line.  3dly,  Ly  making 
all  the  fhip®  of  the  divilion  ab  (which  ftoot.  betv\ een  the. 
headmoft  a  and  the  fternmoft  b)  bear  away  tour  points  at 
the  fame  time,  and  making  them  alfo  take  the  lame  tack  as 
the  fliios  of  the  other  two  divifions  when  they  are  on  the 
beam  of  the  fternmoft  (hips  of  thofe  two  divifions ;  becauie, 
in  that  pofition,  the  (hips  of  the  two  divifions ic  d,  ef,  get- 
tino-  to  windward  on  two  parallels  in  order  of  battle,  in  die 
wake  of  the  two  headmoft  a  and  b,  might  put  between  two 
fires  a  part  of  the  enemy’s  (hips,  which  then  would  he  obli¬ 
ged  to  take  the  fame  tack  as  thefe  two  divilious,  becauie 
the  (hips  of  the  divifion  a  b  (which  arc  on  the  fame  tack  as 
thofe  two  divifions)  might  prevent  the  (hips  ol  the  enemy 
ft  earing  the  courfe  oppofite  to  that  tack. 

From  this  fnecinct  expofition  it  may  be  obferved,  that* 
in  the  fiift  fuppotition,  the  way  of  thus  ditpoling  the  forces 
of  a  fleet  is  fo  much  the  more  fuitable  te  the  defence  of  the 
headmoft  and  fternmoft  ftiips  of  a  line  ot  battle,  as  the  flups 
of  the  divifion  c  d,  being  covered  by  that  line  battle,  are 
able  to  manoeuvre  without  any  one  Ihip  of  that  divifion  being 
expofed  to  the  fire  of  the  enemy  ;  that  the  divilion  ef  the 
headmoft  Ihip  of  which  is  e,  always  ptefents  the  fide  to 


(c)  If  the  hoftile  Ihips  which  are  not  ^'mid^to  put  i^betweeT two  "fir^Tth^  the- 

wake  of  their  headmoft,  in  order  to  pafsto  h  f  them  fince  the  headmoft  of  that  divifion  ef  is  by  her 
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jew  of  the  enemy,  without  any  one  fhip  of  that  divifion  being  ex- 
*  fa&ics  P°*ec*  t0  rece*v€  the  fire  of  the  enemy  either  ahead  or  aftern, 
1  a°  1  becaufe  they  are  not  to  range  in  a  line  of  battle  unlefs  the 
enemy  runs  large  or  before  the  wind  ;  and  that,  in  the  fe- 
cond  fuppofition,  the  only  (hips  which  are  liable  to  be  raked 
aftern,  while  they  change  tack,  are  the  headmoft  and  ftern- 
moft  of  the  divifion  in  line  of  battle  which  cover  the  fhips 
ot  the  other  two  diviftons. 

As  it  is  of  the  utmoft  advantage  to  know,  at  firft  fight 
of  the  enemy,  whether  it  be  to  windward  or  leeward  of  the 
fleet  ranged  lozenge-like,  on  what  tack,  and  on  what  fide 
the  fleet  mull  be  formed,  in  order  to  defend  itfelf  or  attack 
the  enemy  with  advantage,  it  is  to  be  obferved,  that  in  both 
the  windward  and  leeward  primitive  orders  of  failing  the 
direction  of  the  wind  always  traverfes  both  the  weathermoft 
and  leewardmoft  fhips  of  the  fleet  (figs.  57.  and  56.)  ;  that 
this  leewardmoft  fhip  is  always  .placed  in  the  centre  of  an 
horizon,  which  is  to  be  coniidered  as  the  horizon  of  the 
whole  fleet ;  and  that  it  is  from  that  fhip  you  are  to  judge, 
by  means  of  the  rules  which  are  known  and  praCtifed  in 
filch  cafes,  whether  the  lozenge-like  fleet  be  to  windward  or 
to  leeward  of  that  of  the  enemy. 

If  you  want  to  know,  at  fight  of  the  enemy,  feen  either 
to  windward  or  to  leeward,  on  what  fide  the  line  of  battle 
is  to  be  formed  in  order  to  be  able  to  fend  one  of  the  divi- 
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fions  011  that  fide  of  the  lozenge  where  there  is 


none,  it  is 

the  pofition  of  the  enemy,  with  refpeCt  to  the  dire&ion  of 
the  wind,  which  is  to  determine  it  ;  becaufe,  if  the  enemy  is 
to  windward  of  the  fleet  ranged  in  the  windward  primitive 
order  of  failing,  and  if  it  bears  down  on  that  fleet,  with 
the  wind  large  or  right  aft,  it  belongs  to  its  weathermoft 
fhip  to  obferve  what  follows.  If  that  fhip,  by  fetting  the 
enemy,  finds  him  to  ftarboard  of  the  direction  of  the  wind, 
the  divifipn  which  is  ftarboard  of  that  direction  of  the  wind  is 
to  take  the  itarboard  tack,  and  range  in  order  of  battle  before 
the  enemy  is  arrived  within  gunfhot :  if,  on  the  contrary,  the 
above-mentioned  fhip  finds  the  enemy  to  larboard,  it  belongs 
to  the  larboard  divifion  to  affume  the  order  of  battle,  and  to 
take  that  tack,  before  the  enemy  can  come  to  a&ion.  The 
old  rule  for  choofing  the  proper  tack  is  to  be  obferved  by 
fl"t  in  the  leeward  primitive  order  of  failing;  obferving, 


a  flee 

that  it  is  the  bufinefs  of  that  fleet’s  leewardmoft  (hip  to  de¬ 
termine  it ;  and  the  point  of  the  horizon  which  is  oppofite 
to  that  whence  the  wind  blows,  is  the  point  towards 
which  the  obferver  is  to  be  turned  to  judge  on  whatiide, 
whether  ftarboard  or  larboard,  the  line  of  battle  is  to  be 
formed  ;  becaufe,  in  that  pofition,  the  ftarboard  fide  mult 
always  be  on  his  right  hand  and  the  larboard  on  his  left. 

By  follow  ing  this  general  rule,  the  line  of  battle  will  ne¬ 
ver  be  expofed  to  be  too  much  lengthened  either  to  wind¬ 
ward  or  to  leeward,  in  order  to  oppofe  all  the  fhips  of  the 
adyerfe  fleet  formed  in  one  fingle  line,  nor  even  to  be  fur- 
prifed  in  diforder  by  that  fleet  while  you  are  forming  in  or¬ 
ders  of  battle  natural  or  inverted. 

5  Our  author’s  orders  of  chasing,  of  retreat,  and  of 
^  convoy,  are  very  eafily  iormed.  We  have  already  faid 
what  they  are  ;  and  the  feaman,  or  even  the  landfman,  who 
has  any  tolerable  conception  of  his  orders  of  sailing  and  of 
battle,  will  not  ftand  in  need  of  any  farther  defeription  of 
them.  It  muft,  liowrever,  be  obferved,  that  in  the  order  of 
chafing,  the  fleet  in  the  lozenge-like  pofition  prefents  the 
obtule  angle  of  chafing,  as  when  ranged  according  to  the 
ordinary  tadics ;  with  this  difference,  that,  in  order  to  form 
themfelves  in  order  of  battle,  it  is  enough  that,  in  this  lo¬ 
zenge-like  pofition,  the  fhips  of  the  fecond  divifion  fhould 
all  keep  the  wind  on  the  fame  board  they  were  ftanding  on, 
becaufe  they  would  afterwards  find  themfelves  in  a  line  in 
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the  wake  one  of  another  ;  but,  according  to  the  ufnal  ladies,  View  of 
the  {hips  have  a  long  fpace  to  run  before  they  can  execute  ^  r^s 


Tactics. 


the  fame  evolution. 

We  (hall  conclude  this  fhort  view  of  the  Vifcount  de 
Grenier’s  ta&ics,  with  his  directions  for  the  mofi  advanta-  How  the 
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geous  placing  of  the  admiral’s  fhip,  the  frigates  and  tran- 
fports,  belonging  to  a  lozenge-like  fleet,  whether  it  be 
ged  in  the  order  of  failing  or  of  battle,  &c.  and  tranf- 

In  the  order  of  failing,  the  admiral  A  is  to  be  placed  ports,  are 
ahead  or  the  fleet,  at  a  fliort  dillance  from  the  headmoft  Gf to  be  P*a~ 
the  fecond  divifion,  and  in  the  direction  of  the  wind  withce  ’* 
the  headmoft  of  the  firft  divifion  (fig.  63.).  Two  of  the 
frigates  //"are  to  obferve  the  fame  rule  and  the  fame  pofi- 
tion,  with  refped  to  the  van  fhip  of  the  third  divifion  and 
the  fternmoft  of  the  firft.  In  the  order  of  battle,  on  the 
contrary,  the  admiral  is  to  be  in  the  centre  of  the  lozenge, 
and  two  of  the  frigates  on  the  fourth  fide  of  the  lozenge, 

(fig.  64).  As  for  the  tranfports  and  ftore-fhips,  when  there 
are  any,  their  ftation  is  to  be  in  one  line  on  the  fide  oppo¬ 
fite  to  that  of  the  enemy,  when  ranged  in  order  of  battle  ; 
and,  if  in  order  of  failing  or  convoy,  they  may  occupy  the 
fpace  circumferibed  by  the  lozenge.  In  any  other  circum* 
fiances  thefe  (hips  are  to  occupy  the  different  ftations  ap¬ 
pointed  for  them,  that  they  may  dillinguifh  the  fignals  and 
execute  the  commands  of  the  admiral.  Laftly,  when  the 
fleet  (hall  pafs  From  the  order  of  battle  to  any  other  order 
whatever,  or  from  any  order  to  the  order  of  battle,  the 
admiral’s  (hip  is  to  bring  to,  and  not  to  take  any  of  the 
pofitions  above  mentioned  till  after  the  complete  execution 
of  the  movement. 


Chap.  II.  View  of  Mr  Clerk’s  Taffies. 


Whether  the  Vifcount  de  Grenier’s  order  of  battle  and 
of  failing  would  be  attended  with  all  the  advantages  which 
he  hopes  from  them,  experienced  feamen  alone  can  judge; 
but  we  are  now  to  introduce  to  our  readers  part  of  a  fyfttm 
which  has  met  with  very  great  approbation  from  fome  of 
the  ableft  officers  in  the  Britifh  navy,  and  which  to  us  ap¬ 
pears  to  be  founded  on  principles  felf-evident.  Mr  Clerk, 
in  the  introduction  to  his  EfTay,  informs  us,  that  upon  con- 
fidering  the  great  fuperiority  difplayed  in  the  three  laft  wars 
by  the  Britifh  feamen  over  their  enemies,  when  engaged  in 
fingle  fhips,  and  comparing  it  with  the  very  little  that,  pre¬ 
vious  to  Lord  Rodney’s  glorious  aCtion,  they  had  atchieved 
when  engaged  in  fleets  drawn  up  in  line  of  battle,  he  was 
led  to  conclude,  that  there  muft  be  fomething  wrong  in  our 
mode  of  making  the  attack.  He  turned  his  thoughts  to 
the  fubjeCt,  and  in  1790  publifhed  part  of  a  large  work, 
comprehending,  1.  A  Theory  of  Attack  from  Windward; 
2.  A  Theory  of  Attach  from  Leeward  ;  and,  3.  An  Hfortcal 
Sketch  of  Naval  TaEtics.  We  think  it  not  much  to  the  ho¬ 
nour  of  our  countrymen,  that  he  has  not  yet  had  encourage¬ 
ment  to  publifh  more  than  the  firft  part  ;  but  in  hopes  of 
exciting  their  curiofity,  we  fhall  lay  before  them  a  diitind 
view  of  that  part,  beginning,  as  he  begins,  with 

Observations  on  the  present  Method  of  bringing 
Ships  to  Action. 


It  has  often,  if  not  generally,  been  the  practice,  in  the  Difadvan- 
cafe  of  fingle  (hips,  as  well  as  in  that  of  fleets,  for  the  wea-tages  of 
ther  (hip  or  fleet,  when  it  is  wifhed  to  bring  the  other  toj]^1^ 
a&ion,  to  fleer  direttly  down  upon  that  fhip  or  fleet,  with  -  rc°<aiy  on 
out  reflecting  that,  by  doing  fo,  it  gives  the  enemy  an  op- the  enemy, 
portunity  of  completely  difabling  it,  before  it  can  attain  its 
wilhe d  for  ftation.  For  each  fhip  in  the  lee  line  can  ufe 
all  the  guns  upon  one  fide  ;  whereas  the  fhips  in  the  wea- 
O  o  2  then  line, 
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ther-Kne,  bearing  dire&ly  down,  have  it  only  in  their  pow¬ 
er  to  life  their  bow-chafes.  This  method  of  attack  ap¬ 
pears,  therefore,  to  be  the  worft  poffible  for  the  vveather- 
fteet,  and  the  moft  advantageous  for  the  lee  fleet,  bor  fup- 
pofe  a  fingle  (hip  of  Bo  guns  to  windward  at  B  (fig.  65.), 
difeovering  an  enemy’s  fhip  of  equal  force  to  leeward  at  b , 
to  bear  direftly  down  upon  her  endwife,  the  receiving  fhip 
F,  by  lying  to  as  in  fig.  66.  would  prefent  a  broadfide  of 
40  heavy  guns  bearing  upon  B  during  a  courfe  of  two 
miles,  in  which  every  flint  mig'ht  take  efFedb  ;  while  B,  in 
this  portion,  would  have  it  in  her  power  to  bring  only 
the  two  light  guns  of  her  forecaftle  or  bow-chale  to  bear  on 
F  ;  a  difad vant?.p,e  greatly  exceeding  twenty  to  one.  Be¬ 
sides,  the  receiving  fhip  F,  by  lying  broad  tide  to,  will  have 

her  rnafts  and  rigging  more  open,  and  confequently  will 
allow  (hot  to  pafs  with  lefs  effect  than  the  (hip  B,  which, 
coming  endwife,  is  liable  to  be  raked  by  every  fliot  from 
Hem  to  ftern.  The  confequence  of  which  muft  he,  that  b 
would  be  difabled  in  her  rigging,  &c.  long  before  Hie  could 
arrive  at  a  proper  pofition  for  annoying  F ;  and  when  fhe 
had  attained  that  pofition,  F,  by  being  entire  in  her  rig¬ 
ging,  would  have  *t  in  her  power  to  fight  in  any  politico,  or 
to  make  off  at  pleafare. 

The  method  then  is,  B  having  the  wind,  fhould  run  down 
aftern,  as  per  dotted  line,  and  getting  into  the  courfe,  or 
near  the  wake  of  F,  or  a  pofition  that  will  bring  her  paral¬ 
lel  to  the  courfe  of  F,  at  a  proper  diftance,  (he  fhould  then 
run  up  clofe  alongfide  of  F,  upon  equal  terms,  as  in  fig.  67 , 
or  otherwise,  on”  (hooting  ahead,  (he  may  veer,  and  run 
down  on  the  weather-bow  of  F,  as  in  fig.  68.  till  file  ma 
force  F  to  bear  away  to  leeward,  keeping  clofe  by  F  on 
equal  terms  ;  but  during  the  courfe,  in  both  cafes,  carefully 
watching  that  F  may  not  have  it  in  her  power  to  bring  her 
broadfide  to  bear  upon  B  without  retaliation. 

It  having  been  often  faid  that  the  French  have  made  it  a 
rule  to  throw  the  whole  effeft  of  their  (hot  more  particularly 
into  the  rigging  of  their  enemy,  and  that  the  Britifh,  ou¬ 
tlie  other  hand,  have  been  a3  attentive  to  point  the  force- 
of  their  fire  againft  the  hull  of  the  fhip  ;  it  may  be  proper 
here  to  ftate  the  two  cafes,  and  compare  the  effeft. 

Let  us  fupnofe  a- fhip  o^  80  guns  wifhing  to  avoid  the 
effe&s  of  a  clofe  engagement,  but  at  the  fame  time  lying  to 
as  at  F  (fig.  63.),  intending  to  receive,  with  every  advan¬ 
tage,  an  enemy  B  of  equal  force,  coming  down  with  an  in¬ 
tention  to  fight  her  ;  and  let  us  fuppofe  that  F,  by  aiming 
her  fire  at  the  rigging  of  B,  (hall  have  carried  away  any  of 
the  principally s,  eiclit  ©r  ten  windward  (lirouds,  or  a  foie- 
topmaft,  or  any  other  rigging,  though  of  much  Ids  confe- 
otience,  but,  at  the  fame  time,  without  having  wounded  a 
fingle  man  of  the  (hip-  B  ;  and  fuppofe  a  fecond  fhip,  con- 
fort  to  F,  receiving  fuch  another  fhip  as  B,  and  by  firing 
at  her  hull  only,  (hall,  without  other  damage,  have  killed  30 
or  40  of  her  men  :  In  this  critical  junflure,  when  I  and 
her  confort  are  defirous  of  avoiding  a  clofe  engagement,  it 
is  evident  that  the  fhip  at  B,  which  has  loft  part  of  her  rig¬ 
ging,  is  more  completely  difabled  from  clofing  with  them 
than  the  other  fhip,  whofe  rigging  is  entire,  though  fhe  may 
have  loft  i  00  of  her  men. 

It  has  been  often  faid,  that  fome  particular  fhip  has  been 

-  ,  1  C  i.1 f  rv  .  1 
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expofed  in  battle  to  the  cannonade  of  three,  tour,  or  even 
five  lhips,  all  extended  in  the  enemy’s  line,  and  all  bearing 
upon  her  at  one  and  the  fame  time  ;  but  this  can  never  have 
been  the  cafe,  but  when  the  (hip  fo  exp^ied  was  at  a  very 
great  diftance.  Let  I,  H,  F,  H,  I,  (fi*.  10.)  reprefent 
five  (hips  extended  in  line  of  battle  ahead  at  the  diftance  of 
one  cable’s  length,  or  240  yards,  from  each  other;  let  the 
len  'th  of  each  (hip  be  40  yards,  fo  that  the  whole  fpace 
between  head  and  head  ot  any  two  adjacent  (hips  is  2  ho 
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yards  ;  and  let  the  perpendicular  line  FK,  proceeding  right  V  iew  of 
out  from  the  beam  of  the  middle  fhip  F,  to  the  diftance  of^ 
fix  cable’s  length  or  144^  yards,  be  divided  into  fix  equal 
parts  :  It  is  evident,  from  infpcftion,  that  a  (Lip  ftationed 
at  the  point  E  of  the  line  FK,  720  yards  diftant;  cannot 
for  any  length  of  time  be  expoled  to  the  lire  of  more  than 
the  centre  fhip  F  of  the  fleet  I,  H,  F,  H,  I.  For  fuppo- 
fing  the  fhips  H,  K,  ahead  and  aftern  of  I’,  to  be  able  to 
bring  their  broadiides  to  bear  on  E  (a  fuppofition  which,  if 
the  line  be  clofekauled,  cannot  be  made  of  the  headmoft  of 
thofe  fhips),  it  is  evident,  that  by  putting  themfelves  in  po- 
fn ions  proper  for  that  purpole,  the  fhips  II,  Id,  will  not 
only  diforder  their  own  line,  but  alfo  leave,  the  one  her  head, 
and  the  other  her  ftern,  expofed  to  a  raking  fire  from  their 
oppelites  B,  B,  in  the  enemy’s  line. 

But  if  the  opponent  fhip  cannot  well  be  expofed  to  the 
fire  of  the  two  fhips  H,  H,  at  the  point  £,  fhe  muft  be  ft  11 
lefs  expofed  at  the  point  C,  480  yards  diftant  ;  and  it  will 
be  almoft  impoflible  for  the  fliips  H,  FI,  to  touch  her  at  the 
point  G,  240  yards,  or  one  cable’s  length,  diftant. 

But  one  cable’s  length  afunder  is  too  fmall  an  allowance 
for  accidents  that  may  happen  by  the  fhips  I,  H,  F,  H,  I, 
extended  in  line  of  battle  ahead.  Therefore  let  us  fuppofe 
the  three  fliips,  which  are  faid  to  be  at  once  upon  a  fingle 
opponent,  to  be  ftationed  at  1,  F,  I,  at  the  diftance  of  two 
cable’s  length  or  480  yards  from  each  other.  Then  it  is 
evident  that  the  opponent  (hip  cannot  now  be  more  expo- 
fed  at  the  point  K,  at  the  diftance  of  1440  yards,  than  Hie 
was,  on  the  former  fuppofition,  at  the  point  E,  720  yaids 
diftant  ;  and  if  we  fuppofe  the  line  of  battle  to  be  formed 
at  one  and  an  liah  cable’s  length  afunder,  fhe  muft  be  at  L> 
diftant  1080  yards,  before  fhe  can  be  annoyed  even  to  this 
degree  by  the  three  hoftile  fliips  at  once.  Hence  we  may 
fairly  conclude,  that  if  one  fhip  lias  any  time  been  expoled 
at  once  to  the  fire  of  five,  four,  or  even  three  fhips  of  the  * 
enemy’s  line,  fucli  (hip  muft  have  been  at  a  very  great  di¬ 
ftance,  and  in  no  great  danger.  # 

Having  finifhed  the  above  obfervations,  our  author  pro-  Pni‘^; 
ceeds  to  the  principles  ncceffary  to  be  known  for  enabling 
us  to  judge  of  the  different  modes  of  bringing  great  fleets  iror  fleets 
to  a&iom  For  this  purpole  he  fuppofes  a  fleet  of  10,  20,  to  ata 
or  more  (hips,  of  80  guns  each,  extended  in  line  of  battle 
to  leeward,  and  lying  to  at  F  (fig.  7 1  • )  ♦  with  the  intention 
of  avoiding  an  attack;  whilft  another  fleet  at  B,  of  equal 
number  and  force  of  fhips,  alfo  extended  in  line  of  battle, 
three  or  four  miles  to  windward,  is  defirous  of  making  an 
attack,  and  coming  to  dole  a&ion  on  equal  terms  with  the 
fleet  F*.  In  this  difpofition  of  the  two  fleets,  fhould  that 
to  windward  run  down  headlong  fhip  for  fhip  on  its  oppo¬ 
nent,  as  in  figs.  66.  and  69.  it  is  evident,  from  what  has 
been  faid  in  the  beginning  of  this  chapter,  that  each  indivi¬ 
dual  fhip  of  the  weather-  fleet  might  be  completely  difabled 
before  it  could  poflibly  come  to  clofe  a&ion  with  the  fleet, 
to  leeward.  But  let  it  be  fuppo fed  that  the  commander  of 
the  weather  fleet  B,  though  his  fhips  have  been  much  dif¬ 
abled  in  their  rigging  during  their  courfe  a  a  a  from  wind¬ 
ward  (fig-  72.), has  made  them  brim*  to  at  a  great  diftance, 
from  whence  he  can  hurt  F ;  is  it  to  be  expefted  that  F, 
whofe  defire  has  always  been  to  avoid  a  clofe  engagement, 
and  who  has  already  difabled  the  fhips  of  B,  will  patiently 
lie  ft  ill,  or  wait  until  B  (hall  have  time  to  diiable  him  in  Ins 
turn  ?  No  furely.  While  enveloped  in  his  own  fmoke,  as 
well  as  that  of  his  enemy,  he  will  bear  away  unhurt  to  a 
new  itation  G,  and  there  remain  out  of  the  reach  of  B’s 
cannon- (hot,  who  muft  repair  his  rigging  before  he,  can  at¬ 
tempt  a  fecond  attack.  . 

Again,  fuppofe  that  B,  in  place  of  going  headlong  ana 
endwlie  down,  were  to  run  down  in  an  angular  ccuiT,  or 
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lajk'itft  as  it  lias  been  called $  it  is  evident  from  fig.  74.  that 
fhould  any  fliip  in  this  angular  line  cOme  to  be  crippled,  her 
_  way  being  Hopped,  mioht  of  confequence  occafion  a  conru- 
lion  amongft  ilie  fhips  next  aftern  to  her,  fome  running  to 
leeward  and  others  to  windward  of  the  difabled  fhip  ;  and 
thus  the  time  be  loll  f  r  affording  the  neceflary  fup do rt  to 
the  ftnps  ahead,  and  now  fo  far  feparated  from  their  com¬ 
panions.  Should  it  be  laid,  that  a  floppage  of  one  fh ip 
ahead  will  not  necefiarily  produce  a  lloppage  of  every  fhip 
allern,  becau.e  they  may  ^  o  to  leeward  of  the  difabled  fliip ; 
we  anfwer,  that  the  Ihips  ahead  in  the  van  A  (%.  74.  n° 
I.)  may  be  now  engaged,  and  of  confequence  not  having 
much  headway,  may  be  faid  to  be  flationary  ;  therefore  eve¬ 
ry  fhip  allern,  if  fhejhall  attempt  to  bear  down,  as  at  D,  D, 
from  being  confined  to  a  determined  courfe,  muft  be  brought 
into  the  pofition  of  being  raked  when  coming  down  before 
the  wind,  as  in  figs  76.  and  69.  and  confequently  of  being 
completely  difabled  long  before  fhe  can  get  clofe  enough 
along  fide  o^  the  enemy. 

Again,  the  headmolt  {hips,  or  van  of  B,  having  attained 
their  ltatron  at  A,  that  is,  abreaft  of  the  van  or  F  (fig.  74. 
n°  1.),  and  having  begun  the  cannonade,  may  we  not  fup- 
pofe  that  h,  whole  conduct  or  delire  lias  always  been  to  fave 
his  (hips,  has  inflruded  the  commanders  of  thofe  in  the  van 
of  his  fleet  to  withdraw'  from  danger  as  foon  as  they  begin 
to.  feel  the  efFeds  of  a  cannonade  l  and  if  fo,  may  not  thofe 
fhips,  as  foon  as  they  have  thrown  in  their  fire  upon  the 
van  ot  B,  beai  away  in  fucceflion  as  at  H,  followed  indeed 
by  the  whole  fhips  of  F’s  fleet,  which,  having  poured  in 
their  fire  upon  tlie\an  of  B,  may  form  a  new  line  @f  battle 
two  or  three  miles  to  leeward  at  II  (fig.  74.  n°  2.),  and 
there  be  in  readinefs  to  receive  a  feconcl  attack,  if  B  (hall 
be  fo  imprudent  as  to  attempt  it  ?  And  is  it  not  farther  evi¬ 
dent,  that  if  any  one  or  more  fhips  of  the  fquadron  of  F  fhall 
be  crippled,  they  will  have  it  in  their  power  to  quit  their 
flation,  being  covered  with  fmoke,  at  any  time,  and  to  fall 
to  leeward  as  at  O,  where  they  will  be  in  fafety  ? 

In  order  to  ill ufl rate  this  flill  farther,  let  B  (fig,  75.) 
reprefent  a  fleet  putting  before  the  wind,  each  fhip  with  an 
intent,  when  brought  to  at  a  determined  diflance  at  A,  to 
take  up  her  particular  antagonift  in  the  line  of  the  enemy 
I'  to  leeward  ;  and,  for  argument’s  fake,  let  F  be  fuppofed 
at  reft,  without  any  motion  ahead.  There  Teems  to  he  no 
difficulty  in  conceiving,  that  while  the  alternate  fhips  of  F’s 
lme,  under  cover  of  the  fmoke,  withdraw  from  battle  to 
GGG,  the  intermediate  fhips  left  behind  them  in  the  line 
will  be  fufticient  to  amufe  even  the  whole  of  B’s  fleet, 
till  the  fhips  G  fnall  form  a  newline  HH  as  a  fupport 
from  the  leeward.  In  fuch  cafe  B,  after  being  difabled,  as 
he  muft  be,  and  not  having  forefeen  the  manoeuvre,  will 
neither  be  able  to  prevent  the  intermediate  fhips  with  which 
he  is  engaged  from  bearing  away  to  join  their  friends,  nor, 
were  he  able,  would  it  be  advifable  to  follow  them  ;  for  the 
fame  manoeuvre  with  equal  fuccefs  can  again  and  again  be  re¬ 
peated. 

In  order  to  fhow  the  relative  motion  of  b'>th  fleets,  let  F 
(fig.  76.)  be  a  fleet  conlifting  of  twelve  fhips,  drawn  up  in 
line  of  battle,  at  one  cable’s  length  or  120  fathoms  afunder; 
and  let  the  length  of  each  fhip  from  the  end  of  the  jib- 
boom  to  the  ftern  be  36yd  fathoms  ;  the  whole  fleet  will 
then  occupy  a  lpace  of  two  Engliflv  miles  ;  atfo,  let  its  rate 
of  failing  be  four  knots  an  hour  in  the  diredion  FG,  fo 
that  in  the  fpace  of  an  hour  it  may  have  moved  Irom  T  to< 
G  four  miles  diflant  from  its  former  pofition. 

Let  B  he  the  opponent  fleet,  confiding  alfo  of  twelve 
fhips,  and  four  miles  to  windward  ;  and  let  the  point  A  be 
440  yards,  or  one  quarter  cf  a  mile,  right  to  windward  of 
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the  point  G.  Then  if  B,  by  bearing  away  in  the  diredion  ViVw  of 
BA,  fhall  arrive  at  the  point  A  at  the  fame  inftant  that  F,  Clerks 
the  fleet  to  leeward,  ha3  arrived  at  the  point  G,  the  ino-  v  J  a6fic'* 
tion  of  the  fleet  B  will  have  been  at  the  rate  of  54-  miles 
nearly  per  hour  ;  and  the  angle  contained  between  the  di¬ 
rection  of  its  line  of  bearing  and  preient  cotirfe  47'  9',  or 
nearly  4  points.  For  in  the  right-angled  triangle  A  BM 
are  given  BM  =  4  miles,  and " AM  =  3}  miles.  Now 
BM  =  4m.  :  AM=3}m.  :  :  R  :  tan.  ABM=43  9  >  and 
R  :  fee..  ABM.  43®  9  :  :  BM^4m.  :  AB=  ^83  m 
Again,  if  F,  as  in  fig.  77.  by  carrying  more  fail,  fhall 
move  at  the  rate  of  fix  miles  an  hour,  that  is,  from  F  to  G 5 
then  B,  having  his  courle  made  thereby  the  more  fianting, 
will  have  juft  fo  much  the  greater  difficulty  of  keeping  his 
fhips  in  line  abreaft  while  coming  dovvn  to  the  attack  ;  For 
the  leading  fliip  meeting  with  no  obftrndion  in  her  courfe, 
will  pufh  on  ;  whereas  every  accident  of  obftrudion  accu¬ 
mulating,  as  it  happens  to  each  fhip  progreftively,  the  rear, 
being  afFeded  in  the  greateft  degree,  will  for  that  reafon  be 
left  the  farther  aftern.  But,  from  the  very  form  of  this 
fianting  courfe,  every  fhip  aftern  will  be  apt  to  get  into  the 
wake  of  the  fhip  ahead.  Therefore  the  whole  fleet  of  B, 
van  and  rear,  will  not  arrive  in  the  fame  time  at  the  line 
AD,  fo  as  to  be  in  a  perfed  line  abreaft,  and  parallel  with 
the  fleet  to  leeward  ;  but  will  have  affumed  the  lafking 
form,  as  leprefented  at  the  points  M,  N,  and  O,  in  the  dif¬ 
ferent  parts  of  the  courfe.  In  this  cafe,  the  diflance  run 
by  the  van  of  B,  from  B  to  A,  is  7,075  miles,  or  7  miles 
and  .132  yards,  and  the  angle  contained  between  the  line  of 
bearing  and  the  diflance  BA  is  ^2° o'. 

And  again,  as  in  fig.  78.  if  the  fleet  to  leeward  ihall  lie 
up  one  point  higher,  as  FG,  then  the  rears  o^the  two  fleets 
will  thereby  be  removed  at  a  much  greater  diflance,  and  the 
van  A  of  confluence  muft  be  fooner  up  with  the  enemy’s  , 
van,  and  evidently  fo  much  the  faither  from  fupport ;  while 
F,  by  bringing  up  his  fhips  in  fucceflion,  will  have  it  in  his 
power  to  difable  the  van  of  A,  and  will  afterwards  bear  awav, 
as  at  H,  unhurt  and  at  pleafure  ;  while  B,  at  this  time,  by  - 
the  fuppofition,  being  crippled,  or  having  his  rear  D?ob- 
•  ftruded,  and  at  a  diflance,  will  be  unable  to  prevent  him» 

And  in  all  the  three  cafes,  it  is  evident  that  the  fleet  B,  fo 
foon  as  he  Ihall  approach  within  reach  of  gun  (hot,  muft  be 
expofed  to  the  fire  of  F’s  whole  line  ;  for  he  will  be  abreaft 
of  B  continually  in  every  part  of  his  couife.  But  the  diffil 
culty  of  bringing  the  rear  of  the  windward  fleet  to  adion 
will  (till  be  more  increafed,  if  the  fternmoft  fhips  or  the  fleet 
to  leeward,  in  place  of  keepinr  their  wind,  ihall  bear  away  oc- 
cafionally  as  at  ML.  All  which  being  admitted,  the  diffi¬ 
culty  of  bringing. adverfe  fleets  to  clofe  engagement  may  be 
accounted  for,  without  being  obliged  to  have  reconrfe  to 
that  fuppofed  inferiority  in  point  of  failing-,  imputed  to  our 
fhips,  compared  to  thofe  of  the  French  our  enemy. 

Hence  it  appears,  that  a  fleet  15  to  windward,  by  extend¬ 
ing  his  line  at  battle,  with  a  defign  to  flop  and  attack  a 
whole  line  of  enemy  ’s  fhips  to  leeward,  muft  do  ft  at  a  great 
difad vantage,  and  without  hope  of  fuccefs  ;  for  the  recei¬ 
ving  fleet  F  to  leeward  unqueflionably  will  have  the  fuur 
following  advantages  over  him  ;  1 .  The  fuperiority  of  a  fire 
above  20  to  over  the  fleet  B,  while* coming  down  to  at¬ 
tack.  .2.  That  when  the  fhips  of  B  are- brought- to  at  their 
refpedive  flation,  if  it  blows  hard,  the  fhot  from  F,  by  the 
lying  along  of  the  fhips,  will  be  thrown  up  into  the’air,  and' 
will  have  an  efftd  at  a  much-greater  diflance  ;  whereas,  on 
the  other  hand,  the  fhot  from  B,  from  the  fame,  caufe,  will 
be  thrown  into  the  water,  and  the  efFed  loft.  3.  That  F 
will  have  the  power  of  di reding  and  applying  at  pleafure 
the  lire  of  his  whole  line  aganift  the  van  of  B,  who  is  now 
3  unable 
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View  of ^  unable  to  prevent  it,  bis  (hips  being  difabled,  feparated,  and 
s  therefore  unfupported.  4.  'That  F  will  alfo  have  a  greater 
c-  T  ’  .  facility  of  withdrawing  from  battle  the  whole  or  any  one  of 
the  difabled  fhips  of  his  line. 

If  then,  after  a  proper  examination  of  the  late  (d)  fea-en- 
gagements  or  rencounters,  it  (hall  be  found  that  the  French 


admirals  have  never  once  fhown  a  willingnefs  to  ride  the  ma- 
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tack  UP°^  avoid  a  clofe  engagement,  but  at  the  fame  time  keeping  Tin- 


the  rear 
the  enemy 


king  of  the  attack,  but  invariably  have  made  choice  of,  and 
earriefUy  courted,  a  leeward  pofition ;  if  invariably,  upon  fee¬ 
ing  the  Britifh  fleet  difabled,  they  have  made  fail,  and  de- 
molifhed  the  van  in  palling ;  if  invariably,  upon  feeling  the 
effect  of  the  Britifh  fire,  they  have  withdrawn  at  pleafure 
either  a  part  or  the  whole  of  their  fleet,  and  have  formed  a 
new  line  of  battle  to  leeward  ;  if  the  French  repeatedly  have 
done  this  upon  every  occaflon  : — and,  on  the  other  hand,  if 
it  fha.ll  be  found  that  the  Britifh ,  from  an  irrefiftible  delire  of 
making  the  attack,  as  conftantly  and  uniformly  have  court¬ 
ed  the  windward  pofition  ;  if,  uniformly  and  repeatedly, 
they  have  had  their  (hips  fo  difabled  and  feparated,  by  ma¬ 
king  the  attack,  that  they  have  not  once  been  able  to  bring 
them  to  clofe  with,  to  rollow  up,  or  even  to  detain  one  fhip 
of  the  enemy  for  a  moment — {hall  we  not  have  reafon  to  be¬ 
lieve,  that  the  French  have  adopted  and  put  in  execution 
fome  fyftem  which,  if  the  Britifh  have  difeovered,  they  have 
not  yet  profited  by  the  difeovery  ? 

Our  author  therefore,  inftead  of  the  ufual  mode  of  attack, 
which,  by  being  made  principally  on  the  van,  feems  to  be 
the  refult  of  a  groundlefs  expe&ation  of  being  able  to  take, 
dejlroy,  or  difable  the  whole  of  the  enemy’s  line,  propofes 

A  new  mode  of  Attack  from  the  Windward  upon 
the  Rear  of  the  Enemy. 


A  CT  ICS.  Part  II,  f 

feven  miles  in  length,  where  it  mud  be  impra&icable  to  give  v iew  of 
the  necelfary  fupport  to  fuch  fhips  as  may  be  difabled.  The^  Clerk# 
fhips  of  the  fleet  F  may,  in  general,  be  better  failers  than  t  A^cs^ 
the  fhips  of  the  fleet  B  ;  but  it  is  not  conceivable  but  that  158^ 
the  fwifteft  fhips  of  B  mull  come  up  alongfi.de  of  the  Item-  Attack 
moft  and  dulleft  failing  fhips  of  the  enemy  F  ^  while,  at  theon  Jhe  ere. 
fame  time,  F,  by  attempting  to  outfail  B,  muft  be  thrown 
into  the  diforder  of  a  downright  flight:  Therefore,  offoipsmore 
courfe,  it  mufl  be  admitted,  that  if  the  enemy  F  continues  particular, 
going  off  in  line  of  battle,  and  endeavouring  to  avoid  ab',c°nuJer. 
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clofe  engagement,  it  will  be  impofiible  to  prevent  the  fleet 
making  the  attack  from  getting  into  the  pofition  B  A. 

But  by  this  pofition,  it  is  evident  that  the  three  ihips  at  I 
of  the  fleet  F  will  be  in  the  power  of  the  admiral  of  B  ;  for, 
by  keeping  fo  many  fhips  to  windward,  he  will  be  enabled 
to  fend  down  frefh  fhips  from  time  to  time,  either  for  the 
fupport,  or  to  fupply  the  ftation,  of  any  of  thofe  that  may  be 
difabled  in  making  the  attack,  while  it  may  be  imagined  that 
the  three  fhips  in  quellion,  by  being  difabled,  or  being  de¬ 
prived  of  the  wind  now  taken  out  of  their  fails  by  the  fhips 
to  windward,  will  be  prevented  from  following  their  friends. 

Hence  the  enemy  ahead  mufl  either  abandon  his  three  ftern- 
mofl  fhips,  or  he  mull  double  back  to  fupport  them  ;  which 
mufl  be  done  either  by  ticking  or  veering.  But  let  it  be 
firfl  examined  what  is  naturally  to  be  done  by  tacking  ;  and 
for  the  greater  fatisfa&ion,  let  every  pofiible  cafe  that  can 
happen  be  examined  feparately. 

Firfl,  let  us  fuppofe  that  the  enemy  at  F,  fig.  86.  has  The  cue. 
^continued  to  protract  his  courfe  in  line  of  battle  upon  them> 


: 
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fame  tack,  and  that  the  headmofl  fhip  H,  with  the  three  j^orthii 
next  aflern  of  her,  have  talked  to  windward,  and  that  the  three  rtern^ 


Suppofe,  fays  he,  a  fleet  of  ten,  twenty,  or  more  fhips, 
tnorle  of  at-  extended  in  line  of  battle  at  F  (fig.  79. ),  endeavouring  to 


der  an  eafy  fail,  with  the  intention  of  receiving  the  ufual 
attack  from  another  fleet  ©f  equal  number,  three  or  four 
miles  to  windward  at  B,  failing  in  any  form,  but  let  it  be 
in  three  lines  or  divifions  ;  it  is  required  by  what  method 
fhall  B  make  the  attack  on  F  with  advantage  ? 

The  improbability,  or  rather  impoffibility,  of  attacking 
and  carrying  the  enemy’s  whole  line  of  fhips,  having  been 
demonftrated  by  every  a&ion  which  has  been  fought  at  fea, 
the  next  confideration  will  be,  how  many  fhips  may  be  at¬ 
tacked  and  carried  with  advantage  ?  Let  it  be  fnppofed  that 
the  three  flernmoft  fhips  only,  and  not  exceeding  the  fourth, 
are  pofiible  to  be  carried ;  let  a  fufficient  flrength  A  be  fent 
down  to  force  an  attack  upon  thefe  three  fhips,  difpofed  and 
fupported  according  to  the  judgment  of  the  admiral,  while 
in  the  mean  time  he  keeps  to  windward  with  the  reft  of  his 
fleet,  formed  into  fuch  divifions  as  may  beft  enable  him  to 
attend  to  the  motions  of  the  enemy  and  the  effeft  of  his  at¬ 
tack  ;  being  himfelf  fo  far  difengaged  from  a&ion,  as  to  be 
able  to  make  his  obfervations,  and  give  his  orders,  with 
fome  degree  of  tranquillity. 

By  placing  the  fleet  B  in  fuch  divifions  as  reprefented  in 
the  figure,  when  the  attacking  fquadron  comes  up  with  the 
reer  of  the  enemy,  the  whole  will  be  fo  difpofed,  and  fo 
conne&ed  together,  as  to  be  able  to  give  the  lupport  and 
attention  that  may  be  required  to  any  fhip,  or  any  part  of 


whole  remaining  fhips  intend  to  tack  the  lame  way,  but  in  molt  fhips 
fucceflion  ;  is  it  not  evident  that  F  has  then  left  his  three 
flernmoft  fhips  at  I  in  the  power  of  the  fhips  at  A  ;  that  he  lS 
mull  alfo  leave  expofed  his  fourth  and  fifth  fhip  G  to  ano¬ 
ther  attack  from  another  divifion  of  B  at  C,  which  will 
alfo  be  on  equal  terms  as  with  his  three  flernmoft  at  I ;  and 
laftly,  if  he  p’:ofeeutes  his  intention  of  fupport  mg  his  three 
fhips,  he  will  be  obliged  to  begin  a  difad  vantagsous  attack 
upon  the  admiral,  with  the  main  body  of  the  fleet  lying 
ready  to  receive  him  ?  The  confequence  of  all  which  inuft 
be,  that  he  will  not  only  lole  his  three  ilernmoil  fhips,  but 
in  all  probability  the  fourth  and  fifth  alio,  as  at  G  ;  and 
will  be  forced  to  begin  an  attack,  and  dole  and  mix  fhip 
with  fhip  on  equal  terms  ;  a  iituation  which  he  at  all  times, 
with  the  greateft  anxiety,  hath  avoided,  and  which  B  with 
equal  anxiety  has  always  courted 

Again,  fuppofe  that  his  three  fternmoft  (hips  have  been 
attacked,  and  that  he  has  ordered  his  fleet  to  tack  all  at  one 
time,  as  in  fig.  81.  The  confequences  will  then  be,  that 
this  movement,  having  required  fome  time  and  fome*  length 
of  courfe,  will  have  produced  a  confiderable  diftance  between 
his  main  body  and  his  three  fhips ;  or,  in  other  words,  that 
thefe  three  fhips  have  been  deferted ;  lor  it  will  not  be  in 
their  power  to  tack  with  the  reft  of  their  friends.  He  muft 
alfo,  in  bringing  his  fhips  heads  round,  expofe  the  fhips 
neareft  his  enemy  to  be  raked  by  a  dreadful  cannonade  ;  he- 
fides  running  the  rifk  of  having  his  fleet  thrown  into  a  gew 
neral  diforder,  by  many  of  his  (hips  miffing  flays,  veering, 
and  running  to  leeward.  Laftly,  upon  a  fuppofition  that 


the  fleet,  and  in  preference  to  a  long  extended  line  of  fix  or  his  fhips  have  all  tacked,  and  none  of  them  miffed  flays,  ftfil 


(d)  This  was  written  during  the  American  war,  and  before  Lord  Rodney’s  decifive  victory  on  the  12th  of  April 
1782.  That  a&ion,  as  well  as  the  Hill  more  brilliant  one  of  Lord  Howe  on  the  ill  of  June  1794,  we  have  heard  the 
author  diftinguifh  from  thofe  battles  which,  with  great  propriety,  he  calls  fea-rcncountert,  and  do  ample  juflice  to  the  fcien- 
tiffc  maneeuvres  of  both  the  noble  admirals. 
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lew  of  he  mud  of  neceflity  begin  the  attack,  mix  his  (hips,  and 
C!erk!fc0jne  to  a  clofe  engagement,  as  in  the  former  cafe. 

Having  fhovvn  the  confequences  of  an  attempt  to  fucdour 
tlie  three  ilernmofl  fhips  by  tacking,  let  ns  alfo  examine 
what  may  be  expected  from  an  attempt  to  do  it  by  veering 
the  fleet.  Suppofe  the  two  fleets  in  the  fame  portion  as  in 
fig.  79.  that  is,  the  main  body  of  the  enemy  extended  in 
line  of  battle  to  leeward,  his  three  fternmoft  fliips  entangled 
with  the  fleet  B,  whofe  admiral,  with  the  main  body,  keeps 
\ I /eering  to  windward  to  obferve,  with  a  rigid  attention,  the  motions 
Inflect.  Qf  tke  enemy,  At  the  fame  time  fnppofe  that  the  admi¬ 
ral  F  has  ordered  his  fternmoft  {hip  G  to  veer  (fig.  82.), 
and  afterwards  the  whole  line  ;  and  that  he  is  now  running 
upon  a  contrary  tack  to  leeward,  as  at  H,  w idling  to  fup- 
port  or  bring  off  his  three  fhips.  From  infpe£lion,  it  will 
,  be  evident  that  this  attempt  may  be  more  dangerous  than 

the  attempt  to  windward  ;  for  it  will  expofe  a  number  of  his 
fliips  to  a  raking  fire  while  in  the  a6t  of  veering  ;  and  the 
fquadron,  by  getting  fo  far  to  leeward,  will  be  unable  to 
give  the  proper  fnpport  to  the  three  fhips.  It  will  open  a 
gap  for  the  fleet  of  B  (who  will  immediately  veer  alfo  and 
follow  him)  to  break  in,  as  at  A,  and  cut  off  the  three  fhips 
without  hope  of  recovery.  And  if  F  f!  1  all  flill  perfifl  in  the 
endeavour  to  recover  his  three  fhips,  he  will  be  obliged  to 
begin  the  attack  under  all  the  ufuai  difadvantages. 

Again,  upon  another  fuppofition,  that  the  headmoft  (hip 
of  the  enemy  H  (fig.  83  )?  with  the  four  01*  five  next  aftern, 
have  wore,  and  are  running  upon  a  contrary  tack,  wffhing, 
as  before,  to  fnpport  or  bring  off  the  three  fliips,  the  reft  of 
the  fleet  intending  to  weer  alfo,  and  follow  in  Incceflion  ;  it 
is  evident  that  this  movement,  being  more  unfeainan-like, 
will  be  worfe  than  the  Lift  :  It  will  expofe  an  additional 
number  of  fliips,  particularly  the  laft  two,  as  at  G  ;  and  will 
at  the  lame  time  make  an  opening  for  the  main  body  of  B’s 
fleet  to  Fall  in  and  cut  off  the  three  fhips,  as  in  the  for¬ 
mer  cafe. 

Again,  fliould  the  enemy  F  veer  and  hear  away  with  his 
whole  iliips  at  one  and  the  fame  time,  it  is  evident  that  this 
movement  mu  ft  have  the  confequence  of  a  downright  flight, 
with  the  certainty  of  lofing  the  three  fliips. 

From  what  has  been  faid,  it  will  appear,  that  a  fleet  B, 
keeping  eonne£led  in  a  body  to  windward,  may  come  up 
with  and  entangle  the  three  flernmoft  fliips  of  an  enemy  F, 
extended  in  line  of  battle  and  going  off  to  leeward,  and  at 
the  fame  time  be  able  to  overawe  the  remaining  main  body 
of  their  fleet  ;  and  that,  having  forced  the  pofrtion,  the 
whole  confequences,  as  already  deferibed,  mull  follow;  that 
is,  F  mufl  fubmit  to  the  lofs  of  three  fhips. 

What  has  been  hitherto  laid  proceeds  upon  a  fuppofition 
that  the  fleet  F  has  kept  oti  his  courfe  till  the  fleet  B  has 
come  up  with  Ins  rear.  Let  it  then  be  examined  what  other 
attempts  the  enemy  F  can  make  to  avoid  coming  to  cloie 
,  engagement  upon  equal  terms. 

o  emy  ^uPP°fe  a  fleet  of  fliips  of  the  enemy  Handing  on  thelar- 
c  luvour-  board  tack  to  leeward,  and  going  off  as  before  at  F,  and  a 
ii  >  a  fleet  of  fhips  in  a  collected  (late  or  pofition  to  windward,  as 

Blthe  at  B  (fig.  79.)  ;  and  fnppofe  that  the  enemy  F,  perceiving 

°i|«9  rear  ^ie  ^et  ^  pointing  an  attack' againft  his  rear,  in  place 
b  ,,  fo,  of  keeping  on  his  courfe  upon  the  fame  tack,  fliould  veer,  and 
» endeavour  to  pafs  on  contrary  tacks  to  leeward  (  for  it  will 
not  be  admitted  that  he  can  get  to  windward)  ;  what  will 
T  then  he  the  cfYtft  ? 

Is  it  not  evident,  that  the  headmoft  fliips  of  F  mail  be 
forced  to  leeward  by  the  fleet  B  obftru6ting  his  line  of  di¬ 
rection,  or  the  line  of  his  courfe  ?  that  they  mnft  be  for¬ 
ced  to  begin  an  attack  at  any  diftance  B  may  clioofe  ?  that 
they  may  receive  fnch  damage  as  will  flop  their  way  ?  that 
their  way  being  (topped,  will  of  courfe  be  an  obftru&ion  to 
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the  next  aftern  ;  or  that  thefe  fubfequent  fliips,  to  prevent  View  of 

this  flop,  muff  bear  away  to  leeward  of  their  crippled  fhips, 

as  at  G  (fig.  8-J.),  which  will  not  only  prevent  thc-fe  fhips  ‘  , 

from  damaging  the  headmoft  fhips  of  B,  but  will  give  time 

and  opportunity  to  B  to  bring  down  his  windward  fliips  to 

fall  in  either  ahead  or  aftern,  that  is,  to  the  right  or  left  of  his 

headmoft  fhips  A,  and  oppofe  fliip  for  fh ip  or  the  enemy  upon 

equal  terms  ?  But  fliould  none  of  the  headmoft  fliips  ot  the 

fquadron  F  be  crippled,  that  is,  fliould  F  pafs  B  without 

reach  of  cannon-flint,  which  undoubtedly  he  will  do  if  he 

can  ;  (till,  while  bearing  away,  he  may  be  forced  to  fuffer  a 

diftant  cannonade,  (hip  with  fhip  on  equal  terms,  whether 

he  veers  and  gets  back  upon  his  former  tack,  as  at  G  ill 

fig.  85.  or  continues  to  run  before  the  wind,  as  at  P  in  fig. 

86.  But  if  F  perfifts  to  pafs  on  a  contrary  tack  to  lee¬ 
ward,' and  without  reach  of  cannon-fhot,  it  is  evident,  whe¬ 
ther  he  put  right  before  the  wind,  or  run  off  fhip  by  fhip 
as  he  beft  can,  that  B  muft  at  fomc  time  or  other  come  up 
with  his  rear. 

So  far  the  attack  has  proceeded  with  the  wind  fixed Effedfc  pro¬ 
in  one  and  the  fame  quarter.  To  make  the  propriety  of^uceL'^yft 
it  the  more  apparent,  it  will  be  necefiary  to  inquire,  What^^u°^ 
might  be  the  effedt  produced  by  a  change  of  wind,  flionldring  the* 
that  take  place  during  the  adtion  ?  For  this  purpofe,  let a&ion. 
the  opponent  fleets  be  placed  in  fome  one  of  the  prece¬ 
ding  pofitions,  reprefenting  the  attack  upon  the  three  ftern- 
mott  fhips  of  the  enemy,  as  in  fig.  87.  ;  in  which  the  fleet 
defirous  of  making  the  attack  is  reprefented  in  four  divi- 
fions,  as  at  B,  B,  B,  A,  and  F  the  fleet  defirous  of  avoid¬ 
ing  the  attack,  at  the  hazard  of  abandoning  his  three  ftern- 
moit  fliips  at  G.  ,5^ 

In  the  commencement  of  the  attack,  let  us  fnppofe  the  The  wind 
wind  to  be  N.  and  the  fliips  going  two  points  free  on  the  lifting  by 
lai board  tack,  or  (landing  E. ;  and  foon  after  the  com-^|r^T 
mencement  let  the  wind  be  fuppofed  to  veer  round  to  the  aft.  ^ 
W. ;  then  it  is  evident,  by  the  difpofition  of  the  two  fleets, 
that  the  fleet  F,  by  fuch  a  change,  will  have  acquired  no 
advantage  whatever  ;  on  the  contrary,  it  will  thereby  be 
thrown  juft  fo  much  the  farther  to  leeward.  ^ 

Again,  if  the  wind,  by  taking  an  oppofite  courfe,  dial! The  wind: 
fhift  ahead  and  come  round  by  the  caftern  quarter  to  L, lifting 
the  admiral  of  the  fleet  F  will  not  have  it  in  his  power  todegr*,es 
avail  himfelf  of  this  circumflance,  provided  the  commander 
cf  B,  continuing  carefully  to  watch  his  motions,  and  feel¬ 
ing  the  impulfc  of  the  veering  wind,  (hall  ftretch  his  fhips, 
as  at  00,  to  the  windward  of  the  three  fliips  at  G,  fepara- 
ted  from  F’s  fleet,  and  at  the  fame  time  to  the  leeward  of 
the  main  body  of  that  fleet.  This  will  be  apparent  from 
figures  88.  and" 89.  which  exhibit  the  two  fleets,  after  this 
manoeuvre,  both  on  the  larboard  and  (larboard  tack.  l6s 

Let  the  wind  be  fuppofed  to  wear  round  gradually  from  The  wind’ 
the  E.  towards  the  S.  and  from  thence  to  the  W.  and  thenconr5nUinS 
quite  round  the  compafs.  Then  F  being  fuppofed  to  have 
gained  the  wind,  it  will  be  in- his  power  to  maintain  it,  andcompaft** 
make  a  circular  courfe  to  windward  of  B  ;  but  as  he  can  be 
attended  all  the  while  by  the  fleet  B,  who  will  cut  him  off 
to  leeward,  he  never  will  be  able  to  recover  his  three  fhips,, 
fuppofed  to  be  cut  off.  This  is  evident  without  the  illuftra- 
tion  of  a  figure.  ^ 

Laftly,  if  the  wind  in  changing  (hall  in  one  inftant  (Lift  The  wind 
in  direct  oppofition  where  it  was  when  the  attack  began;  fluffing  in# 
that  is,  from  north  to  foutli  ;  then  and  in  that  cafe,  before  ^aritly  to 
it  can  be  j  udge  d  whether  fuch  change  (hall  be  favourable  for  foe 
F  or  not,  it  will  be  ncceffary  that  the  relative  filiation  of  the 
two  fleets  fhould  be  determined,  fuch  as  it  was  when  the 
change  took  place.  For  example,  if  the  headmoft  fhips 
of  the  fleet  F,  that  is,  if  his  van  and  centre  fhall  Imve  fepa- 
rated  at  any  confiderablc  diftance  from  his  rear,  and  (hall,  in. 
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confequence  of  this  mode  of  attack,  have  advanced  to  a  po- 
^Wind  fit  ion  as  represented  in  fig.  9  c.  k  is  evident  that  F,  though 

1 _ A,  ,-by  tin’s  change  he  fhall  have  got  to  windward,  will  yet  not 

be  able  to  avail  himfelf  o^  this  feemlng  advantage,  the  fleet 
B  having  it  Hill  in  their  power  to  cut  him  off  from  his  three 
fliips. 

On  the  other  hand,  if  this  inflantancous  change  of  wind, 
in  diredl  oppofition,  {hall  have  taken  place  more  early  in  the 
action,  that  is,  when  the  pofitions  of  the  two  fleets  fhall  be 
luch  as  repi'efented  in  fig.  87.  (the  fleet  B  in  the  polition 
of  four  divifions  B,  B,  B,  and  A,  and  the  enemy  in  the  po¬ 
fitions  F  and  G)  ;  then  F,  who  before  was  to  leeward,  by 
this  inftantaneons  change  of  wind  from  the  north  to  the 
fouth,  having  now  got  to  windward  of  every  divifion  of  the 
fleet  B,  is  it  not  evident  that  it  may  be  practicable  for  him 
to  carry  abidance  to  his  three  fliips  at  G  in  the  rear,  and 
perhaps  even  to  cut  off  fome  of  B’s  fliips  at  A,  if  they  do 
not  with  all  convenient  fpeed  bear  away  to  put  thernfelves 
under  the  protection  of  their  friends  B  to  leeward  ?  But 
whether  F  fhall  attempt  to  cfFedl  this  manoeuvre,  by  veer¬ 
ing  his  fhips  in  the  line,  or,  what  feems  moil  eligible,  by 
making  his  blips  tack,  as  it  is  to  be  prefumed  that  his  three 
fliips,  which  have  been  fome  time  engaged,  mnfl  be  confider- 
ably  crippled,  and  not  able  to  make  fufficient  fail;  while  en¬ 
deavouring  to  bring,  them  off,  it  will  be  difficult  for  him  to 
prevent  being  drawn  into  a  general  and  clofe  engagement, 
which,  by  the  fuppofition,  he 
avoid. 


has  all  along  endeavoured  to 


Chap.  III.  Of  Partial  Breezes  of  Wind . 
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It  often  happens  at  fea,  that  when  two  fliips  are  in  fight 
of  each  other,  one  of  them  will  be  failing  at  a  conliderable 
rate,  being  favoured  with  a  breeze  of  wind;  while  the  other  at 
the  fame  time  is  lying  becalmed,  having  no  other  motion  than 
what  fhe  receives  from  the  tide  or  a  current,  if  any,  or  >rom 
the  fwell  of  the  fea.  As  this  may  be  the  cafe  with  refpedt 
to  two  adverie  fleets  when  in  fight  of  each  other,  that  fleet 
which  has  the  advantage  of  the  wind  will  evidently  ufe  eve¬ 
ry  poffible  method  to  profecute  the  advantage  that  may  re- 
fult  from  it.  Thus  if  the  fleet  defirous  of  making  the  at¬ 
tack  be  favoured  with  a  breeze  of  wind,  while  the  other  fleet 
at  the  fame  time  is  lying  becalmed,  it  is  evident  that  the 
commander  of  this  fleet  will  endeavour  to  get  as  near  the 
opponent  fleet  as  poffible;  whereas,  if  the  fleet  wifhing  to 
avoid  an  engagement  be  favoured  with  the  wind,  the  other 
lying  becalmed,  then  that  fjpet  will  avail  thernfelves  of  this 
opportunity  of  making  their  efcape. 

If  the  attack  upon  the  three  HernmoH  blips  fhall  have 
Firi”evd  ^" commenced  before  this  partial  breeze  in  favour  of  the  fleet 
e^with T  purfued  has  taken  place  ;  then  the  variety  of  pofitions  in 
partial  which  the  two  fleets  may  be  affe&ed  is  fo  great,  and  the  re 


carry. 


4th,  Again,  let  it  be  fuppofed,  as  in  the  former  cafe,  that 
the  fleet  making  the  attack  has  been  brought  up  to  adtion 
'  a  collected  manner,  but  fubdivided  only  lo  far  as  the  fervice 


breeze  after  fultino*  confequences  fo  numerous,  that  it  would  be  an  endlefs  may  require,  and  that  the  leewaid  divifion  fhall  be  more  parti- 
the  attack  tafe  iye  a  feparate  delcription  of  each.  In  the  mean  cularly  de (lined  for  the  mimediate  attack,  while,  at  the  fame 

three  Hern-time,  therefore,  as'  it  is  imagined  nothing  in  fuch  inveHiga- 
tion  will  be  found  that  can  materially  affedl  the  general 


moil  flops  _ 

is  comnun-  .  an(]  fince  110  breeze  whatever  can  favour  the  fleet  F, 
cei*  fo  as  to  enable  it  to  fail  round  and  round  the  fleet  B, 

*  which  all  the  while  is  fuppofed  to  be  lying  becalmed,  it  will 
OflittV  an- not  be  too  much  to  fay,  that  this  partial  breeze  in  favour  of 
•vantage,  the  fleet  F,  taking  place  after  the  attach  began ,  although  it  may 
facilitate  the  efcape  of  his  van  and  centre ,  *will  not  avail  him 
much  in  the  recovery  of  the  three  flips  in  his  rear  perhaps 
not  in  any  cafe  as  yet  exhibited,  excepting  this  one,  where 
the  wind  in  one  inllant  had  changed  in  dire&  oppofition. 

Now  let,  as  formerly,  the  attack  be  commenced  before  the 
partial  breeze  in  favour  of  the  fleet  purfued  has  taken  place, 


time,  the  body  of  the  fleet  keeping  to  windward  (hall  be 
fuppofed  attentive  to  give  the  necefiary  fupport  where  re¬ 
quired  ;  then  let  it  be  fuppofed,  that,  the  headmoll  (hip 
making  the  attack  having  been  foon  crippled,  (hall  not  have 
been  able  to  pufh  farther  than  the  third  or  fourth  (hip  of 
the  enemy’s  line — is  it  not  eafy  to  conceive,  it  is  afked,  that 
fome  one  or  more  of  the  (hips  to  windward,  attentive  to  fup¬ 
port  and  iupply  her  place,  may  bear  down  on  the  fourth 
(hip  of  the  enemy,  under  cover  or  the  finoke,  throw  in  her 
fire,  and  pufh  on  to  the  fifth  or  fixth  (hip,  or  perhaps  far¬ 
ther  ;  and  that  fo  far  as  this  frefli  (hip,  or  a  fecond  frefh 
(hip,  may  be  able  to  pufh,  fo  many  fliips  of  the  enemy  may 
be  cxpe&ed  to  be  carried  ?  For  whatever  (hips  of  the  enemy 

can 
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but  that  the  win d  has  inllant aneoufiy  fhifted  in  direct  op-  rVtiuil 
pofition  ;  then,  even  in  this  cafe,  the  fame  breeze  which 

would  favour  F  ( fig.  87.)  in  the  attempt  to  bring  off  his _ 

three  fhips,  would  at  the  fame  time  favour  the  efcape  of  the  169  [ 
fliips  of  B  at  A,  as  formerly  dtferibed.  That  this  partial  Fhe 
breeze  would  require  to  be  of  confiderable  duration,  other- 
wife  F,  in  thus  attempting  to  bring  off  his  three  fliips,  crip-oufi  {*] 
pled  as  they  will  be,  mull  hazard  a  general  engagement,  inre&opp, 
like  manner  as  already  deferibed. 

Mr  Clerk  employs  a  fe£tion  of  his  book  to  fliow  the  Pr°-0f 
priety  of  his  propoled  attack  from  windward,  in  places  where  otjjer 
the  hoftile  fleets  are  liable  to  encounter  winds  blowing  in  con-thods  of  J  i 
trary  dire£lions  at  the  fame  ihilaut  ;  but  as  this  is  a  cafe  tack, 
which  does  not  furely  otien  happen,  we  fhall  refer  our  read¬ 
ers  to  the  work  it  fait,  and  conclude  this  article  with  fome 
other  methods  of  attack,  which  have  been  fuggefled  as  im¬ 
provements  of  that  which  is  commonly  followed. 

1 H,  It  has  been  propoled  that  the  attack  fhould  be  made 
with  the  greater  part  bearing  down  before  the  wind  upon 
the  fix  HernmoH  (hips  of  the  enemy.  It  is,  hov/ever,  evi¬ 
dent,  that  fliips  by  making  the  attack  in  this  manner  muH 
be  expofed,  without  a  pofiibility  of  return,  to  as  many  broad- 
fidcs  from  each  of  thefe  fix  fhips  as  can  be  got  ready  du¬ 
ring  a  courfe  of  two  miles.  Hence,  as  the  fliips  making 
the  attack  will  afiuredly  be  difabled  before  they  can  have  it 
in  their  power  to  hurt  the  enemy,  this  mode  ot  attack  can¬ 
not  be  proper. 

2d,  It  has  alfo  been  imagined,  that  fome  part  of  the  force 
cliofen  to  make  the  attack  fhould  be  lent  to  leeward  as  well 
as  to  windward  of  the  three  fhips  determined  to  be  attack¬ 
ed.  But  the  danger  fuppofed,  of  fhot  palling  over  the  ene¬ 
my’s  fliips,  and  Hriking  thofe  of  friends,  may  be  an  objec¬ 
tion  to  this  mode. 

3d,  Others  have  been  of  opinion,  that  the  headmoH  fliip 
chofen  to  make  the  attack  fhould  come  clofe  up  alongfide 
of  the  HernmoH  of  the  enemy,  and  having  delivered  her  fire, 
pufh  along  the  line  as  far  as  poffible,  which  may  be  fuppo¬ 
fed  to  be  the  fixth  fliip  of  the  enemy  ;  and  as  it  is  evident 
that  this  firH  (hip  may  have  received,  fix  broadfides,  that  is, 
a  broadlide  from  every  one  of  the  fix  fhips  of  the  enemy 
during  her  couife  in  paffing  them,  it  lias  been  thought  pol- 
fible  that  the  other  five  fhips,  by  following  clofe  after  her, 
may  attain  their  Hations,  each  abrcall  of  her  oppofite,  with¬ 
out  having  received  a  greater  number  of  broadfides  than 
they  have  had  it  in  their  power  to  return  ;  and  therefore 
that  by  this  mode  the  number  of  fhips  to  be  attacked  will 
be  determined  :  For  as  many  fliips  as  the  leading  fhip  will 
be  able  to  reach,  as  many  will  the  attacking  fleet  be  able  to 
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S'»'i  can  be  rot  abroad  or,  st  a  proper  didance,  may  be  difable 
Hr*  °f  and  therefore  commanded ,  by  the  numerous  freffi  (hips  kept  to 
wgfbrd  for  this  purpofe.  ' 

Tw  all  thefe  various  methods  of  attack,  the  fleet  making 
the  attack  is  fuopofed  to  fail  fader  than  the  other,  or  at  lead 
to  come  up  with  it  ;  and  that  fo  foon  as  the  fhips  are  enga¬ 
ged,  their  velocity  will  confequently  be  diminiffied.  That  be¬ 
ing  premifed,  a  more  proper  mode  of  attack  than  any  of  the 
preceding  will  perhaps  be  as  follows  : 

5th,  The  fird  or  headmod  of  the  {hips  intended  to  make 
the  attack  is  to  range  alongfide  or  the  enemy,  and  preferve 
that  dation.  The  fecond  fliip  is  to  make  all  poffible  fail 
to  luff  up  and  pafs  the  firft  lhip,  which  is  now  iuppofed  to 
be  engaged,  and  get  alongfide  of  the  lad  but  one  of  the 
enemy,  which  fhe  is  to  engage.  In  like  .manner,  the  third 
of  the  attacking  fhips  is  to  get  alongfide  of  the  lad  but  two 
of  the  enemy,  whom  fhe  is  to  engage  ;  and  if  it  be  deemed 
expedient  the  fourth,  &c.  fhip  may  be  engaged.  It  is, 
ho  we  ver^vident  that  this  method  can  only  be  pra&ifcd 
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when  the  wind  is  brifk,  and  that  a  calm,  in  confequence  of  Parfal 

a  vigorous  cannonade,  may  render  the  attack  upo..  more 

than  three  or  four  of  the  enemy’s  fhips  impoffible.  ,  ’  t 

In  all  the  different  attacks  upon  the  rear,  it  has  by  fome 
been  thought  a  great  ohje&,  if  pra&icable,  to  throw  a  ra¬ 
king  fire  into  the  rear  of  an  enemy’s  line  of  battle,  by  fhips 
detached  for  that  purpofe.  For  if  {not,  as  lias  been  faid, 
can  take  cfFedt  at  a  didance  of  two  miles,  from  this  pofition 
it  will  furely  reach  the  fixth  fhip,  if  the  enemy’s  line  fhall 
be  formed  at  two  cable’s  length  afunder  ;  and  if  formed  at 
one  cable’s  length  afunder,  it  may  reach  and  may  cripple  the 
twelfth  fhip. 

We  have  now  given  a  curfory  view  of  Naval  Tallies  in 
its  prefent  improved  date  ;  and  (hall  take  leave  of  the  fub- 
je&,  with  earnedly  recommending  to  our  nautical  readers 
Mr  Clerk’s  Effay,  which,  if  allowance  be  made  for  the  au¬ 
thor’s  peculiarity  of  dyle,  will  furely  meet  the  approbation 
of  every  officer  who  wifhes  to  fee  the  pratffice  of  naval  war 
founded  on  principles  of  fcience. 
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r  per  TADCASTER,  a  town  in  the  Wed  Riding  of  York- 
|j|  .a  fhire,  noted  for  the  great  plenty  of  limedone  dug  up  near  it; 
_*  and  for  being  one  of  the  fird  places  in  which  a  building  was 
cre&ed  for  Sunday  fchoals.  It  is  nine  miles  from  York,  and 
188  from  London. 

TADMOR.  See  Palmyra. 

TADPOLE,  a  young  frog  before  it  has  difengaged  it- 
felf  from  the  membranes  that  envelope  it  in  its  fird  itage  of 
life. 

TAENIA,  in  zoology;  a  genus  of  animals  belonging  to 
the  cliffs  of  vermes,  and  order  of  intejlina .  'fhe  body  is 
long,  depreffed,  and  jointed  like  a  chain,  and  contains  a 
mouth  and  vifeera  in  each  joint.  According  to  Gmelin, 
there  are  92  fpecies ;  all  which  inhabit  the  intedines  of  va¬ 
rious  animals,  particularly  of  quadrupeds. 

Seven  fpecies  of  tsenia  are  peculiar  to  man.  1.  The  vif- 
cerahs ,  which  is  inclofed  in  a  veficle,  broad  in  the  fore-part, 
and  pointed  in  the  hinder  part,  inhabits  the  liver,  the  pla¬ 
centa  uterina,  and  the  fack  which  contains  the  fuperfluous 
fluid  of  dr  optical  perfons.  2.  The  cellulofce ,  which  is  inclo¬ 
fed  in  a  cartilaginous  veficle,  inhabits  the  cellular  fubdance 
B  of  the  mufcles  ;  is  about  an  inch  long,  half  an  inch  broad, 
and  one- fourth  of  an  inch  thick,  and  is  very  tenacious  of 
life.  3.  The  dentata ,  has  a  pointed  head  ;  the  large  joints 
are  ftreaked  tranfverfely,  and  the  fmall joints  are  all  dilated  ; 
the  ofculum  or  opening  in  the  middle  of  both  margins  is 
feme  what  railed.  It  is  narrow,  10  or  12  feet  long,  and 
broad  in  the  fore-parts  ;  its  ovaria  are  not  vilible  to  the  na¬ 
ked  eye ;  and  the  head  underneath  refembles  a  heart  in 
fiiape.  It  inhabits  the  intedines.  4.  The  lata ,  is  white, 
with  joints  very  fhort  and  knotty  in  the  middle ;  the  of¬ 
culum  is  folltary.  It  is  from  18  to  120  feet  long  ;  its  joints 
are  llreakcd  tranfverfely  ;  its  ovaria  are  difpofed  like  the  pe¬ 
tals  of  a  rofe.  5.  The  vulgaris,  or  common  tape-worm,  lias 
two  lateral  mouths  in  each  joint ;  it  attaches  itfelf  fo  firmly 
to  the  intellines,  that  it  can  fcarcely  be  removed  by  the 
mod  violent  medicines  ;  it  is  {lender,  and  has  the  appearance 
of  being  membranaceous;  it  is  fomewhat  pellucid,  from  10 
to  16  feet  long,  and  about  four  and  an  half  lines  broad  at 
one  end.  6.  The  truitee,  which  chiefly  inhabits  the  liver  of 
the  trout,  but  is  alfo  to  be  found  in  the  intedines  of  the  hu¬ 
man  fpecies.  7.  The  folium,  has  a  marginal  mouth,  one  on 
each  joint. 

The  ftructure  and  phyliology  of  the  taenia  is  curious,  and 
it  may  be  amufing  as  well  as  indruclive  to  confider  it  with 
more  attention.  As  the  taenia  is  often  the  occafion  of  dii- 
Vol.  XVIII-  Part  I. 


eafe,  we  may  be  apt  to  confider  it  not  only  as  ufelefs,  but  Td?aia. 
even  as  naturally  hurtful  ;  but  it  is  impoffible  to  fuppofe  that  — 
the  Benevolent  Father  of  mankind  created  a  fpecies  of  ani¬ 
mals  folely  for  the  purpofe  of  producing  difeafe.  The  crea¬ 
tion  of  the  tsenia  is  rather  a  driking  indance  of  that  rule 
which  the  Deity  feems  to  have  laid  down  to  himfelf,  to 
leave  no  place  deftitute  of  living  creatuies  where  they  could 
multiply  their  fpecies.  He  has  therefore  not  only  covered 
the  earth  with  animals,  but  the  furface  of  animals  with  other 
animals  ;  and  has  even  peooled  fuch  of  their  internal  parts 
as  could  fupply  nouvifhment  without  difadvanta ge.  Per¬ 
haps  therefore  a  certain  proportion  of  thefe  animals  is  con¬ 
ducive  to  health,  jud  as  a  certain  proportion  of  different 
fluids  isfo,  tho’  an  exceffive  increafe  always  produces  difeafe. 

For  there  is  almod  every  different  fpecies  of  quadrupeds  in 
a  different  fpecies  of  taenia,  which  is  a  full  proof  that  thefe 
worms  have  their  ftru&ure  and  fituation  determined  with  as 
much  attention  and  fit  ill  as  any  fpecies  of  animals  whatever. 

It  is  alfo  a  very  curious  fad.,  that  thofe  fpecies  of  taenia 
which  are  peculiar  to  the  human  race  are  alfo  peculiar  to 
particular  countries.  Thus  the  vulgaris  is  mod  common 
in  Sweden,  the  lata  in  Switzerland  and  Ruffia,  and  the  foli¬ 
um  in  Great  Britain,  Saxony,  and  Holland. 

The  taenia  appears  dedined  to  feed  upon  fuch  juices  of 
animals  as  are  already  animalized,  and  is  therefore  mod 
commonly  found  in  the  alimentary  canal,  and  in  the  up¬ 
per  part,  where  there  is  the  greated  abundance  of  chyle  ; 
for  chyle  feems  to  be  the  natural  food  of  the  taenia.  As 
it  is  thus  fupported  by  food  which  is  already  digeded, 
it  is  deditute  of  the  complicated  organs  of  digedion.  As 
the  taenia  folium  is  mod  frequent  in  this  country,  it  may  be 
proper  to  deferibe  it  more  particularly, 

It  is  from  3  to  30  feet  long,  fome  fay  60  feet.  Jt  is 
compofed  of  a  head,  in  which  is  a  mouth  adapted  to  drink 
up  fluids,  and  an  apparatus  for  giving  the  head  a  fixed  fitn- 
ation.  The  body  is  compofed  wf  a  great  number  of  didinct 
pieces  articulated  together,  each  joint  having  an  organ 
whereby  it  attaches  itfelf  to  the  neighbouring  part  of  the 
inner  coat  of  the  intedine.  The  joints  neared  the  head  are 
always  fmall,  and  they  become  gradually  enlarged  as  they 
are  farther  removed  from  it  ;  but  towards  the  tail  a  few  ot 
the  lad  joints  again  become  diminiffied  in  fize.  'The  extre¬ 
mity  of  the  bodv  is  terminated  by  a  fmall  femicircular  joint, 
which  has  no  opening  in  it. 

The  head  of  this  animal  is  compofed  of  the  fame  kind  of 
materials  as  the  other  parts  of  its  body  ;  it  has  a  rounded 
P  p  open- 
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opening  at  its  extremity,  which  is  considered  to  be  its 
mouth.  See  Plate  DI.  fig.  1,  2.  This  opening  is  con¬ 
tinued  by  a  fhort  dn£t  into  two  canals  ;  thefe  canals  pafs 
round  every  joint  of  the  animal’s  body,  and  convey  the  ali¬ 
ment  (fig.  3.).  Surrounding  the  opening  of  the  mouth 
are  placed  a  number  of  proje&ing  radii,  which  are  of  a  fi¬ 
brous  texture,  whofe  dire&ion  is  longitudinal.  Thefe  radii 
appear  to  ferve  the  purpofe  of  tentacuh  for  fixing  the  ori¬ 
fice  of  the  mouth,  as  well  as  that  of  mufeies  to  expand  the 
cavity  of  the  month,  from  their  being  inferted  along  the 
brim  of  that  opening  :  (See  fig.  1.)  After  the  rounded 
extremity  or  head  has  been  narrowed  into  the  neck,  as  is 
reprefented  in  fig.  2.  the  lower  part  becomes  flatted,  and 
ha.s  two  fmall  tubercles  placed  upon  each  flatted  fide ;  the 
tubercles  are  concave  in  the  middle,  and  appear  dellined  to 
ferve  the  purpofe  of  fuckers  for  attaching  the  head  more  ef- 
feftually.  The  internal  ftrn&ure  of  the  joints  compofing 
the  body  of  this  animal  is  partly  vafcular  and  partly  cellu¬ 
lar  ;  the  fuhftance  itielf  is  white,  and  fomewhat  refembles  in 
its  texture  the  coagulated  lymph  of  the  human  blood.  The 
alimentary  canal  paffes  alon«  each  fide  of  the  animal,  fend¬ 
ing  a  crofs  canal  over  the  bottom  of  each  joint,  which  con- 
nedls  the  two  lateral  canals  together.  See  fig.  3. 

Mr  Carl  die,  who  gives  the  bell  account  of  the  ftru&ure 
and  economy  o(  the  taenia  which  we  have  feen,  injected 
with  a  coloured  fize  by  a  Angle  pufh  with  a  fmall  fynnge 
three  feet  in  length  of  thefe  canals,  in  the  direction  from 
the  mouth  downwards.  Pie  tried  the  injedlion  the  con¬ 
trary  way,  but  it  feemed  to  be  flopped  by  valves.  The 
alimentary  canal  is  impervious  at  the  extreme  joint,  where 
it  terminates  without  any  opening-  analogous  to  an  anus. 
Each  joint  has  a  vafcular  joint  occupying  the  middle 
part,  w  hich  is  compofed  of  a  longitudinal  canal,  from  which 
a  gieat  number  of  lateral  canals  branch  off  at  right  angles. 
Thefe  canals  contain  a  fluid  like  milk. 

The  tamia  feems  to  he  one  of  the  fimpleft  vafcular  ani¬ 
mals  in  nature.  The  way  in  which  it  is  nouriflied  is  lingu¬ 
lar  ;  the  food  being  taken  in  by  the  mouth,  paffes  into  the 
alimentary  canal,  and  is  thus  made  to  viiit  in  a  general 
way  the  different  parts  of  the  animal.  As  it  has  no  excreto¬ 
ry  du<fts,  it  would  appear  that  the  whole  of  its  alimentary 
fluid  is  fit  for  nourifnment  -y  the  decayed  parts  probably 
diffolve  into  a  fluid  which  tranfudes  through  the  fkin,  which 
is  extremely  porous. 

This  animal  has  nothing  refembling  a  brain  or  nerves,  and 
feems  to  have  no  organs  of  fenfe  but  that  of  touch*  It  is 
moll  probably  propagated  by  ova,  which  may  eafily  pafs 
along  the  circulating  veffeis  of  other  animals..  We  cannot 
©therwife  explain  the  phenomena  of  w(  rms  being  found  in 
the  eggs  of  fowls,  and  in  the  inteftmes  of  a  foetus  before 
birth,  except  by  iuppofing  their  ova  to  have  palled  through 
the  circulating  veffeis  of  the  mother,  and  by  this  means' been 
conveyed  to  the  foetus.. 

The  chalice  o^  an  ovum  being  placed  in  a  fituatian  where 
it  will  be  hatched,  and  the  young  find  convenient  fubfifl- 
ence,  mull  be  very  fmall  phence  the  neceffity  for  their  being 
very  prolific.  If  they  had  the  fame  powers  of  being  pro¬ 
lific  which  they  now  have,  and.  their  ova  were  afterwards 
very  readily  hatched,  then  the,  multiplication  of  thefe  animals 
would  be  immenfe,  and  become  a;nuifance  to  the  other  parts 
of  the  creation. 

Another  mode  of  increase  allowed  to  tsmia  (if  we  may 
call  it  increafe.)  is  by  an  addition  to  the  number  of  tlieic 
joints.  If  wo.confider  the  individual  joints  as  diftin^l  be¬ 
ings,  it  is  fo  ;  and  when  we  refledl  upon  the  power  of  gene¬ 
ration  given  to  each  joint,  it  maVjes  this  conje&ure  the  more 
probable.  We  can  hardly  fuppofe  that  an  ovum  of  a  taenia, 
which  at, its  full  growth  is  30.  feet  long,  and  compofed  of 


400  joints,  contained  a  young  taenia  compofed  of  this  num- 
ber  of  pieces ;  but  we  have  feen  young  taenia  not  half  a  foot  ||  , 
long,  and  not  TpofTeffed  of  50  joints,  which  ftill  were  entire  ,  * 

worms.  We  have  alfo  many  reafons  to  believe,  that  when  a 
part  of  this  animal  is  broken  off  from  the  reft,  itjs  capable 
of  forming  a  head  for  itfelf,  and  becomes  an  independent 
being.  The  Ample  cor.ftrudlion  of  the  head  makes  its  rege¬ 
neration  a  much  move  eafy  operation  than  that  of  the  tails 
and  feet  of  lizards,  which  are  compofed  of  bones  and  com¬ 
plicated  veffeis  ;  but  this  lad  operation  has  been  proved 
by  the  experiments  of  Spallanzani  and  many  other  natural- 
ills. 

When  inteftinal  worms  produce  a  difeafed  ftate  of  the 
animal’s  body  which  they  inhabit,  various  remedies  are  advi- 
fed  for  removing  them  ;  many  of  which  are  ineffe&ual,  and 
others  very  injurious  by  the  violence  of  their  operation, 

Draflic  purges  feem  to  operate  upon  taenia,  partly  by  irri¬ 
tating  the  external  furtece  of  their  bodies,  fo  as  to  make 
them  quit  their  holds,  and  partly  by  the  violent  contra&ions 
produced  in  the  intefline,  which  may  fometimes  divide  the 
bodies  of  tsnia,  and  even  kill  them  by  bruifing.  Mr  Car- 
lifle  propofes  the  trial  of  a  Ample  remedy,  which  (a  priori) 
promifes  to  be  fuccefsful  ;  namely,  fmall  fhocks  of  ele&ricity 
paffed  frequently  through  the  regions  of  the  abdomen  ;  the 
lives  of  the  lower  orders  or  animals  feeming  to  be  eafily  de* 
flroyed  by  fuch  fhocks  of  eledlricity  as  do  not  injure  the  lar¬ 
ger  and  more  per  left  animals. 

Plate  Df.  fig.  1.  fhows  the  head  of  the  toenia  magnified  ; 
the  mouth  is  in  the  middle  of  the  circular  plane,  where 
the  body  becomes  flatted  and  broad  ;  there  are  two  hollow 
tubercles  reprefented  by  the  two  dark  fhaded  fpots.  Fig.  2.1 
is  the  fame  head,  of  its  natural  bignefs,  and  which  belonged 
to  a  taenia  20  feet  in  length.  Fig.  3.  fhows  the  alimentary, 
canals,  in  a  portion  of  the  fame  taenia,  of  their  natural  big- 
nefs.  The  dark-fhaded  undulating  lines  are  the  alimentary, 
canals,  which  are  feen  to  their  full  extent  in  this  portion  cf 
the  worm.  Fig.  4.  fhows  the  middle  fyftem  of  veffeis,  ia 
two  joints,,  which  are  reprefented  by  the  dark  lines.  Fig.  5. 
fhows  two  joints,  from  one  fide  of  which  a  flip  was  torn 
down  to  fbow  the  veffeis  underneath,  and  alfo  the  dire&ion 
of  the  fibres  in  the  flip,  which  are  accumulated  into  little; 
fafciculi  like  mufcular  fibres.  Fig.  6.  exhibits  thtec  joints* 
having  the  dudts  leading  from  the  lateral  ofcula  inje&ed  *9 
the  dark  trantverfe  lines  leading  from  each  ofculum  fhow 
the  fize,  direction,  and  extent  of  thefe  du£ls  Fig.  7.  fhows 
the  edge  of  two  joints  turned  forwards,  and  the  appearance 
of  the  ofcula  in  this  point  of  view.  Fig.  8.  reprefencs  the 
whole  of  thefe  canals  in  their  relative  fituations. 

For  a  more  complete  account  of  the  tsenia,  we  rrcuft  rerer 
to  Mr  Carlifle’s  ingenious  paper  in  the  Linnssan  Tranfa&ions. 

TAFFETY  or  taffeta,  in  commerce,  a  fine  imooth 
filken  fluff,  remarkably  gloffy.  There- are  taffetics  of  all  co¬ 
lours,  fomc  plain,  and  others  ftriped  with  gold,  filver,  &c., 
others  chequered,  others  flowered,  &c.  according  to  the. 
fancyof  the  workmen. 

TAGARA,  a  city  of  ancient  India,  the  metropolis  of  a* 
large  diftrici  called  Ariaca ,  which  comprehended  the  greateii 
part  of  the  Subah  of  Aurangabad,  ^nd  the  foutliern  part  of 
Concaiu  Arrian  fays*  that  it  was  fltuated  about,  ten  days  > 

journey  to  the  eaft  ward,  efi  Pul  tanah  ;  which,  according  t<x 
the  rate  of  travelling  in  that  country  with  loaded  carts,, 
might  be  about  laa  Britifh  miles,.  This  fixes  its  fituation. 
at  Deoghir,  a  place  of  great  antiquity,  and  famous  through, 
all  India  on  account  of  the  pagodas  of  Eloufa.  It  is  now, 
called  Doulet-abad. 

TAGETES*  mar y g old,,  in  botany  :  A. genus  of  plants  i 
belonging  to  the  clafs  of  fyngenefiay2L\\&  order  of  polygamy 
fupetjlua  y  and  in  the  natural  fyftem  ranging  under  the  49th 
1  order* 
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tei  order,  Compofd 4%  The  receptacle  is  naked ;  the  pappus 

con  lifts  of  five  ere£t  awns  or  beards  ;  the  calyx  is  mono- 
ph)  lions,  quinquedentate,  and  tubular;  and  there  are  four 
periiftent  florets  of  the  ray.  There  are  three  fpecies,  the 
patula,  ereda,  and  minuta  ;  of  which  the  two  firfl  have  been 
cultivated  in  the  Britifb  gardens,  at  lea  ft,  lince  the  year  1 596, 
for  it  is  mentioned  in  Gerard’s  Herbal,  which  was  publifued 
that.  year.  They  are  both  natives  of  Mexico. 

The  erefia,  or  African  marygold,  has  a  Item  fubdivided 
and  fpreading,  and  lias  formed  itfelr  into  a  great  many  va¬ 
rieties  :  1.  Pale  yellow,  or  brimftone  colour,  with  Angle, 
double,  and  fiftulous  flowers.  2.  Deep  yellow,  with  Angle, 
double,  ai*d  fiftulous  flowers.  3.  Orange-coloured,  with 
lingle,  double,  and  fiftulous  flowers.  4.  Middling  African, 
with  orange- coloured  flowers.  5.  Sweet- feented  African. 
Thcfc  are  all  very  fubjedl  to  vary  ;  fo  that  unlefs  the  feeds 
are  very  carefully  faved  from  the  fmeft  flowers,  they  are  apt 
to  degenerate  :  nor  fhould  the  fame  feeds  be  too  long 
fown  in  the  fame  garden,  for  the  fame  reafon  ;  there¬ 
fore,  thofe  who  are  defirous  to  have  thefe  flowers  in  per¬ 
fection  fhould  exchange  their  feeds  with  fome  perfon  of 
integrity  at  a  diftance,  where  the  foil  is  of  a  different  nature, 
at  leaft  every  other  year.  If  this  is  done,  the  varieties  may 
be  continued  in  perfection.  This  plant  is  fo  well  known  as 
to  need  no  defeription.  It  flowers  from  the  beginning  of 
July  till  tbe  frofl  puts  a  flop  to  it. 

The  patula  has  a  fimple  eredV  ftem,  and  the  peduncles 
are  fcaly  and  multiflorous. 

It  has  been  long  in  the  Britifh  gardens,  where  it  is  di- 
flinguifhcd  from  the  firfl  by  the  title  of  French  matygold . 
Of  this  there  are  feveral  varieties,  fome  of  which  have  much 
larger  flowers  than  others,  and  their  colour  varies  greatly  : 
there  arc  fome  which  are  beautifully  variegated,  and  others 
quite  plain  ;  but  as  thefe  are  accidents  arifing  from  culture, 
fo  they  do  not  merit  farther  diftin&ion  ;  for  wc  have  always 
found  that  feeds  faved  from  the  molt  beautiful  flowers  will 
degenerate,  especially  if  they  are  fown  in  the  fame  gar¬ 
den  for  two  or  three  years  together,  without  changing  the 
feed. 

Thefe  plants  have  a  ftrong  difagreeable  feent,  efpecially 
when  handled  ;  for  which  reafon  they  are  not  fo  greatly 
efteemed  for  planting  near  habitations  :  but  the  flowers  of 
the  fweet-feented  fort  being  more  agreeable,  are  generally 
preferred,  efpecially  for  planting  in  fmall  gardens. 

TAGUS,  the  largeft  river  of  Spain;  which,  taking  its 
rife  on  the  confines  of  Arragon,  runs  fouth-weft  through  the 
provinces  of  New  Caliile  and  Eftremadura  ;  and  palling  by 
the  cities  ot  Aranjuez,  Toledo,  and  Alcantara,  and  then 
crofting  Portugal,  forms  the  harbour  of  Lifbon,  at  which  city 
it  is  about  three  miles  over  ;  and  about  eight  or  ten  miles 
below  this  it  falls  into  the  Atlantic  ocean. 

TAbOEREWA,  one  of  the  Sandwich  iflands.  It  is 
fmall,  deftitute  of  wood,  and  its  foil  fandy  and  unfertile.  It 
is  fituated  in  north  latitude  20°  38',  in  eaft  longitude  203° 
2/'.  See  CqosPs  J3  if  cowries,  vol.  v.  n°  88.  and  Sandjvich- 
ijlands . 

T  A  HO  OR  A,  one  of  the  Sandwich  iftands  in  the  South 
Sea.  It  is  uninhabited,  and  lies  in  north  latitude  21 0  43', 
Bnd  in  eall  longitude  199  36'.  See  SANDivicn-IJlands. 

TAjACU,  or  Peccary,  in  zoology,  a  fpecies  of  hog. 
See  Sus, 

TAI-ouan,  the  Chinefe  name  of  the  ifland  of  Formofa. 
See  Formosa. — Tai-ouan  is  alfo  the  name  of  the  capital  of 
the  ift and. 

TAIL,  the  train  of  a  beaft,  bird,  or  lifh  ;  which  in  land 
animals  ferves  to  drive  away  flies,  &c.  and  in  birds  and  fifties 
to  direct  their  courfe,  and  aftift  them  in  afeending  or  de« 
'Lending  in  the  air  or  water. 
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Tail,  or  fee  tail,  in  law,  is  a  conditional  eftate  or  fee,  Ta 
oppofed  to  fee  fimple.  See  Fee.  v 

A  conditional  fee,  at  the  common  law,  wan  a  fee  reftrain- 
ed  to  fome  particular  heirs  exclufive  of  others  :  as  to  the 
heirs  of  a  man’s  body,  by  which  only  his  lineal  defendants 
were  admitted,  in  exclufion  of  collateral  heirs  ;  or  to  the 
heirs  male  of  his  body,  in  exclufion  both  of  collaterals  and 
lineal  females  alfo.  It  was  called  a  conditional  fee,  by  reafon 
of  the  condition  exprefled  or  implied  in  the  donation  of 
it,  that  if  the  donee  died  without  fuch  particular  heirs,  the 
land  fhould  revert  to  the  donor.  For  this  was  a  condition 
annexed  by  law  to  all  grants  whatfoever,  that  on  failure 
of  the  heirs  fpccified  in  the  grant,  the  grant  fhould  be  at 
an  end,  and  the  land  return  to  its  ancient  proprietor.  Such 
conditional  fees  were  ftri&ly  agreeable  to  the  nature  of 
feuds,  when  they  firfl;  ceafed  to  be  mere  eftates  of  life, 
and  were  not  yet  arrived  to  be  abfolute  eftates  in  fee- 
fimple. 

With  regard  to  the  condition  annexed  to  thefe  fees  by 
the  common  law,  it  was  held,  that  fuch  a  gift  (to  a  man  and 
the  heirs  of  his  body)  was  a  gift  upon  condition  that  it 
fhould  revert  to  the  donor  if  the  donee  had  no  heirs  of  his 
body  ;  but  if  he  had,  it  fhould  then  remain  to  the  donee. 

They  therefore  called  it  a  fee-fimple  on  condition  that  he  had 
iftue.  Now  we  muft  obferve,  that  when  any  condition  ia 
performed,  it  is  thenceforth  entirely  gone  ;  and  the  thing  to 
which  it  was  before  annexed  becomes  abfolute  and  wholly 
unconditional.  So  that  as  loon  as  the  grantee  had  any  iftue 
born,  his  eftate  was  fuppofed  to  become  abfolute  by  the  per¬ 
formance  of  the  condition  ;  at  leaft  for  thefe  three  purpofes: 

1.  To  enable  the  tenant  to  alienate  the  land,  and  thereby  to 
bar  not  only  his  own  iftue,  but  alfo  the  donor,  of  his  interefi: 
in  the  reverfion.  2.  To  fubjedl  him  to  forfeit  it  for  treafoiu 
which  lie  could  not  do  till  iftue  born  longer  than  for  his  own 
life,  left  thereby  the  inheritance  of  the  iftue  and  reverfion  of 
the  donor  might  have  been  defeated.  3.  To  empower  him 
to  charge  the  land  with  rents,  commons,  and  certain  other 
encumbrances,  foas  to  bind  his  iftiie.  And  this  was  thought 
the  more  reafonable,  becaufe,  by  the  birth  of  iftue,  the  pof- 
fibility  of  the  donor’s  reverfion  was  rendered  more  diftant 
and  precarious  :  and  his  intereft  feems  to  have  been  the  only 
one  which  the  law,  as  it  then  flood,  was  folicitous  to  protedl* 
without  much  regard  to  the  right  of  fucceflion  intended  to 
be  veiled  in  the  iftue.  However,  if  the  tenant  did  not  in 
fa£l  alienate  the  land,  the  courfe  of  defeent  was  not  altered  by 
this  performance  of  the  condition  :  for  if  the  iftue  had  af¬ 
terwards  died,  and  then  the  tenant  or  original  grantee  had 
died,  without  making  any  alienation,  the  land,  by  the  terms 
of  the  donation,  could  defeend  to  none  but  the  heirs  of  his 
body  ;  and  therefore,  in  default  of  them,  muft  have  reverted 
to  the  donor.  For  which  reafon,  in  order  to  fubje£l  the 
lands  to  the  ordinary  courfe  of  defeent,  the  donees  of  thefe 
conditional  fee-  fimples  took  care  to  alienate  as  foon  as  they 
had  performed  the  condition  by  having  iftue,;  and  afterwards 
repurcliafed  tbe  lands,  which  gave  them  a  fee-fimple  abfo- 
lute,  that  would  defeend  to  the  heirs  general,  according  to 
the  courfe  of  the  common  lav/.  And  thus  flood  the  old 
lav/  with  regard  to  conditional  fees  :  which  things,  fays  Sir 
Edv/ard  Coke,  though  they  feem  ancient,  are  yet  neceflary 
to  be  known,  as  well  for  the  declaring  how  the  common  law 
flood  in  fuch  cafes,  as  for  the  fake  of  annuities,  and  fuch- 
like  inheritances,  as  are  not  within  the  ftatutes  of  entail,  and 
therefore  remain  as  the  common  law.  The  inconveniences 
which  attended  thefe  limited  and  fettered  inheritances  were 
probably  what  induced  the  judges  to  give  way  to  this  fubtle 
fmefte  (for  fuch  it  undoubtedly  was),  in  order  to  fhorten 
the  duration  of  thefe  conditional  eftates.  But,  on  the  other 
hand,  the  nobility,  who  were  willing  to  perpetuate  tlieir 
Fp  2  pofleftioiis 
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pofTefEons  m  their  own  families,  to  put  a  (lop  to  this  piac-  herit  but 
'  tiee,  procured  the  flatute  of  Wtflminller  the  fccond  (com. 
mouly  called  the  ilatute  de  dotih  conditio  nalibus )  to  be  made; 
which  paid  a  greater  regard  to  the  private  will  and  inten¬ 
tions  of  the  donor,  than  to  the  propriety  of  fuclr  intentions, 
or  any  public  eonlideiations  whatfoever.  This  Ilatute  re* 
vived  in  feme  fort  the  ancient  feodal  rdiraints  which  were 
originally  laid  on  alienations,  by  enacting,  that  from  thence¬ 
forth  the  will  of  the  donor  be  obferved ;  and  that  the  tene¬ 
ments  fo  given  (to  a  man  and  the  heirs  of  his  body)  fhould 
at  all  events  go  to  the  blue,  if  there  were  any  j  or  if  none, 
fhould  revert  to  the  donor. 

Upon  the  conftru&ion  of  this  a<£l  of  parliament,  the 
judges  determined  that  the  donee  had  no  longer  a  condi¬ 
tional  fee  fnnple,  which  became  abfolute  and  at  his  own  dif- 
pofal  the  inftant  any  iffue  was  born  ;  but  they  divided  the 
eftate  into  two  paits,  leaving  in  the  donee  a  new  kind  of 
particular  eftate,  which  they  denominated  a  fee- tail ;  and 
veiling  in  the  donor  the  ultimate  fee- Ample  of  the  land,  ex¬ 
pectant  on  the  failure  of  iffue;  which  cxpe&ant  eftate  is 
what  we  now  call  a  reverfon .  And  hence  it  is  that  Little¬ 
ton  tells  us,  that  tenant  in  fee-tail  is  by  virtue  of  the  ilatute 
of  Weftminfter  the  fecond.  The  exprefiion  fee-tai!>  or  feo¬ 
dum  talliatum>  was  borrowed  from  the  feudifts  (fee  Crag. 

L  s.  t.  10.  §  24,  25.),  among  whom  it  fignifitdany  mutilated 
or  truncated  inheritance,  from  which  the  heirs  general  were 
cut  off;  being  derived  from  the  barbarous  verb  tallare ,  to 
cut ;  from  which  the  French  tailler  and  the  Italian  tagliare 
are  formed,  (Spelm.  Gloff.  531-). 

Having  thus  fhown  the  original  of  eftates  tail,  we  now 
proceed  to  eonfider  what  things  may  or  may  not  be  entailed 
under  the  flatute  de  donis .  Tenements  is  the  only  word 
ufed  in  the  flatute  :  and  this  Sir  Edward  Coke  expounds  to 
comprehend  all  corporeal  hereditaments  whatfoever;  and  alfo 
all  incorporeal  hereditaments  which  favour  of  the  realty,  that 
is,  which  iffue  out  of  corporeal  ones,  or  wliieli  concern  or 
are  annexed  to  or  may  be  exercifed  within  the  fame  ;  as 
rents,  eftovers,  commons,  and  the  like.  Alfo  offices  and 
dignities,  w  hich  concern  lands,  or  have  relation  to  fixed  and 
certain  places,  may  be  entailed.  But  mere  perfonal  chattels, 
which  favour  not  at  all  of  the  reality,  cannot  be  entailed. 

Neither  can  an  office,  which  merely  relates  to  fuch  perfonal 
chattels  ;  nor  an  annuity,  which  charges  only  the  perfon, 
and  not  the  lands  of  the  granter.  But  in  thefe  laft,  if  grant¬ 
ed  to  a  man  and  the  heirs  of  his  body,  the  grantee  hath  flill 
a  fee  conditional  at  common  law  as  before  the  flatute,  and 
by  Ills  alienation  may  bar  the  heir  or  reverfioner.  An  eflate 
to  a  man  and  his  heirs  for  another’s  life  cannot  be  entailed  ; 
for  this  is  llridlly  no  eflate  of  inheritance,  and  therefore  net 
within  the  flatute  de  donis .  Neither  can  a  copyhold  eflate 
be  entailed  by  virtue  of  the  flatute  ;  for  that  would  tend  to 
tneroach  upon  and  reflrain  the  will  of  the  lord  :  but,  by  the 
fpecul  cuftom  of  the  manor,  a  copyhold  may  be  limited  to 
the  heirs  of  the  body  ;  for  here  the  cuflom  afeertains  and 
and  interprets  the  lord’s  will. 

As  to  the  feveral  fpecies  of  eftates* tail,  and  how  they  are 
refpeclively  created ;  they  are  either  general  or  fpecial. 
Tail-general  is  where  lands  and  tenements  are  given  to  one, 
and  the  heirs  of  his  body  begotten  :  which  is  called  tail - 
general ;  becaufe,  how  often  foever  fuch  donee  in  tail  be 
married,  his  iffue  in  general,  by  all  and  every  fuch  marriage, 
is,  in  fucceffive  order,  capable  of  inheriting  the  eflate. tail 
per  formam  doni.  Tenant  in  tail-f pedal  is  where  the  gift  i9 
reftrained  to  certain  heirs  of  the  donee’s  body,  and  does  not 
go  to  all  of  them  in  general.  And  this  may  happen  feveral 
ways.  We  fhall  inflanee  in  only'  one  ;  as  where  lands  and 
tenements  are  given  to  a  man  and  the  heirs  of  his  body,  on 
Mary  his  now  wife  to  be  begotten.  Here  no  iffue  can  in- 
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iffue  as  is  engendered  between  them 
two  ;  not  fuch  as  the  hufband  may  have  by  another  wife  ; 
and  therefore  it  is  called  fpecial  tail.  And  here  we  may  ob- 
ierve,  that  the  words  ot  inheritance  (to  him  and  his  heirs) 
give  him  an  eflate  in  fee  ;  but  they  being  heirs  to  be  by  him 
begotten,  this  makes  it  a  fte  tail ;  and  the  perfon  being  alio 
limited,  on  whom  fuch  heirs  fhall  be  begotten  (viz.  Mary  hh 
prefent  wife),  this  makes  it  a  fee  tail  fpecial. 

Ellates  in  general  and  fpecial  tail  are  farther  diverfified 
by  the  diflinclion  of  fexes  in  fuch  entails  ;  for  both  of  them 
may  either  be  in  tail  male  or  tail  female.  As  if  lands  be 
given  to  a  man,  and  his  heirs* male  of  his  body  begotten, 
this  is  an  eflate  in  tail  male  general ;  but  if  to  a  man,  and 
the  heirs* female  of  his  body  on  his  prefent  wife  begotten, 
this  is  an  eftate  in  tail  female  fpecial.  And  in  cafe  of  an 
entail  male,  the  heirs-female  fhall  never  inherit,  nor  any  de¬ 
rived  from  them  ;  nor,  e  converfo ,  the  lieirsmale  in  cafe  of 
a  gift  in  tail  female.  Thus,  if  the  donee  in  tail  male  hath 
a  daughter,  who  dies  leaving  a  fon,  fuch  grandi'on  in  this 
cafe  cannot  inherit  the  eftate  tail  ;  tor  he  cannot  dtduee  his 
defeent  wholly  by  hcirs-male.  And  as  the  heir-male  mult  eon- 
vey  his  defeent  w  holly  by  males,  fo  mull  the  heir-female  wholly 
by  females.  And  therefore  if  a  man  hath  two  eftates. tail,  the 
one  in  tail  male  and  the  other  in  tail  female,  and  he  hath  iffue 
a  daughter,  which  daughter  hath  iffue  a  fon  ;  this  grandfou 
can  fucceed  to  neither  of  the  eftates,  for  he  cannot  convey 
his  defeent  wholly  either  in  the  male  or  female  line. 

As  the  word  heirs  is  neccffary  to  create  a  fee,  fo,  in  far* 
ther  imitation  of  the  flri&nefs  of  the  feodal  donation,  the 
word  body ,  or  fome  other  words  of  procreation,  are  neceffary 
to  make  it  a  fee-tail,  and  afeertain  to  what  heirs  in  particu¬ 
lar  the  fee  is  limited.  If,  therefore,  either  the  words  of 
inheritance  or  words  of  procreation  be  omitted,  albeit  the 
others  are  inferted  in  the  grant,  this  will  not  make  art  eftate* 
M  As  if  the  grant  be  to  a  man  and  the  iffue  of  his  b^dy. 


tail. 


to  a  man  and  his  feed,  to  a  man  and  his  children  or  offspring; 
all  thefe  are  only  eftates  for  life,  there  wanting  the  words 
©f  inheritance,  “  his  heirs.”  So,  on  the  other  hand,  a  gift 
to  a  man,  and  his  heirs  male  or  female,  is  an  eflate  in  fee- 
fimple  and  not  in  fee- tail ;  for  there  are  no  words  to  afeer¬ 
tain  the  body  out  of  which  they  fhall  iffue.  Indeedf  in  laft 
wills  and  teilaments,  wherein  greater  indulgence  is  allowed, 
an  eflate- tail  may  be  created  by  a  devife  to  a  mail  and  his 
feed,  or  to  a  man  and  his  heirs- male,  or  by  other  irregular 
modes  of  expreffion. 

There  is  flill  another  fpecies  of  entailed  eftates,  now  indeed 
grown  out  of  ufe,  yet  flill  capable  of  fubfifling  in  law;  wliieli 
are  eftates  in  libera  maritagio ,  or  Frankmarriage.  See 
that  article. 

The  incidents  to  a  tenancy  in  tail,  under  the  ftatute 
Weflminfler  2.  are  chiefly  thefe  :  1.  That  a  tenant  in  tail 
may  commit  waftc  on  the  eftate  tail,  by  felling  timber,  pul¬ 
ling  down  honfes,  or  the  like,  without  being  impeached  or 
called  to  ageount  for  the  fame.  2.  That  the  wife  of  the 
tenant  in  tail  fhall  have  her  dower,  or  thirds,  of  the  eflate- 
tail.  3.  That  the  hufband  of  a  female  tenant  in  tail  may 
be  tenant  by  the  curtefy  of  the  eftate-tail.  4.  That  an 
eflate*tail  may  be  barred,  or  dtflroyed,  by  a  fine,  by  a  com. 
mon  recovery,  or  by  lineal  warranty  defeending  with  affets 
to  the  heir.  See  Assets. 

Thus  much  for  the  nature  of  eftates* tail :  the  eftablifh- 
ment  of  which  family -law  (as  it  is  properly  flyled  by  Pi- 
gott)  occafioned  infinite  difficulties  and  diiputes.  Children 
grew  difobedient  when  they  knew  they  could  not  be  fet 
afide :  farmers  were  oufted  of  their  leafes  made  by  tenants 
in  tail ;  for  if  fuch  leafes  had  been  valid,  then,  under  co¬ 
lour  of  long  leafes,  the  iiTue  might  have  been  virtually  dif- 
inherited*;  creditors  were  defrauded  of  their  debts  ;  for,  if 
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a  tenant  in  tall  could  have  charged  his  eftate  with  their 
;  payment,  he  might  alfo  have  defeated  his  ifTue,  by  mortga¬ 
ging  it  for  as  much  a3  it  was  worth  :  innumerable  latent  en¬ 
tails  were  produced  to  deprive  purchasers  of  the  lands  they 
had  fairly  bought  ;  of  Suits  in  confequence  of  which,  our 
ancient  books  are  full  :  and  treafons  were  encouraged,  as 
eftates  tail  were  not  liable  to  forfeiture  longer  than  for  the 
tenant’s  life.  So  that  they  were  j.nftly  branded  as  the  fource 
of  new  contentions  and  rnifehieis  unknown  to  the  common 
aimed:  univerfally  confidered  as  the  common  grie* 
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tion  of  landed  property,  in  order  to  weaken  the  overgrown 
power  of  his  nobles.  But  as  they,  from  the  oppofite  rea-  ^ajajJ0jn 
fons,  were  not  eafily  brought  to  confent  to  fuch  a  provl-  _^v_ 
lion,  it  was  therefore  couched,  in  his  a£fc,  under  covert  and 
obfcure  expreffions.  And  the  judges,  though  willing  to 
conftrue  that  flatute  as  favourably  as  pofiible  for  the  defeat¬ 
ing  of  entailed  eftates,  yet  helitated  at  giving  fines  fo  exten- 
five  a  power  by  mere  implication,  when  the  ftatute  de  donis 
had  exprefsly  declared  that  they  fhould  not  be  a  bar  to  eftates- 
tail.  But  the  (latnte  of  Henry  VIII.  when  the  do&rine  of 
alienation  was  better  received,  and  the  will  of  the  prince 
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vance  of  the  realm.  But  as  the  nobility  were  always  fond  -  -  j  a  urn  i 

of  this  ftatute,  becanfe  it  preferved  their  family-eftates  from  more  implicitly  obeyed  than  before,  avowed  and  eitablihied 
forfeiture,  there  was  little  hope  of  procuring  a  repeal  by  the  that  intention.  Yet,  in  order .  to  . prekrve  the  property  o 

the  crown  from  any  danger  of  infringement,  all  eltates  tail 
created  by  the  crown,  and  of  which  the  crown  has  the  re- 
verfion,  are  excepted  out  of  this  ftatute.  And  the  fame 
was  done  with  regard  to  common  recoveries,  by  the  ftatute 
34  and  35  Hen.  VIII.  c  20.  which  enadts,  that  no  feign¬ 
ed  recovery  had  againft  tenants  in  tail,  where  the  eftate  was 
created  by  the  crown,  and  the  remainder  or  reverlion  con¬ 
tinues  ftill  in  the  crown,  fhall  be  of  any  force  and  effedf. 
Which  is  allowing,  indire&ly  and  collaterally,  their  full 
force  and  effeft  with  refpedt  to  ordinary  eftates  tail,  where 
the  royal  prerogative  is  not  concerned. 

Laftly,  by  a  ftatute  of  the  fucceeding  year,  all  eftates-taii 
are  rendered  liable  to  be  charged  for  payment  of  debts  due 
to  the  king  by  record  or  fpecial  contract ;  as  fmee,  by  the 
bankrupt-laws,  they  are  alfo  fubje&ed  to  be  fold  for  the 
debts  contracted  by  a  bankrupt.  And,  by  the  conftruc- 
tion  put  on  the  ftatute  43  Eliz.  c.  4.  an  appointment  by 
tenant  in  tail  of  the  lands  entailed  to  a  charitable  ufe  is 
good  without  fine  or  recovery. 

Eftates-tail  being  thus  by  degrees  unfettered,  are  now 
reduced  again  to  almoft  the  fame  ftate,  even  before  iflue 
born,  as  conditional  fees  were  in  at  common  law,  after  the 
condition  was  performed  by  the  birth  or  iflue.  kor,  firft, 
the  tenant  in  tail  is  now  enabled  to  alienate  his  lands  and  te¬ 
nements  by  fine,  by  recovery,  or  by  certain  other  means ; 
and  thereby  to  defeat  the  intereft  as  well  of  his  own  ifTue, 
though  unborn,  as  alfo  ofthe  reverfioner,  except  in  the  cale 
of  the  crown  :  fecondly,  he  is  now  liable  to  forfeit  them  for 
high  treafon  :  and,  laftly,  he  may  charge  them  with  reason¬ 
able  leafes,  and  alfo  with  fuch  of  his  debts  as  are  due  to  the 
crown  on  fpecialties,  or  have  been  contracted  with  his  fel- 


lcgiflatnre  ;  and  therefore,  by  the  connivance  of  an  adtive 
and  politic  prince,  a  method  was  devifed  to  evade  it. 

About  200  years  intervened  between  the  making  of  the 
ftatute  de  donis ,  and  the  application  of  common  recoveries 
to  this  intent,  in  the  12th  year  of  Edward  IV.  ;  which 
were  then  openly  declared  by  the  judges  to  be  a  fufttcient 
bar  of  an  eftate  tail.  For  though  the  courts  had,  fo  long 
before  as  the  reign  of  Edward  III.  very'  frequently  hinted 
their  opinion  that  a  bar  might  be  effe&ed  upon  tliefe  prin¬ 
ciples,  yet  it  was  never  carried  into  execution  ;  till  Edward 
IV.  obferving  (in  the  difputes  between  the  hotifes  of  York 
and  Lancafter)  how  little  effect  attainders  for  treafon  had 
on  families  whofe  eftates  were  protected  by  the  fanCtuary  of 
entails,  gave  his  countenance  to  this  proceeding,  and  fuf* 
fered  Taltarum’s  cafe  to  be  brought  before  the  court  : 
wherein,  in  confequence  of  the  principles  then  laid  down,  it 
was  in  effeCt  determined,  that  a  common  recovery  differed 
by  tenant  i  i  tail  fhould  be  an  effectual  deftruCtion  thereof. 

Tliefe  common  recoveries  are  fictitious  proceedings,  intro¬ 
duced  by  a  kind  of  pin  fraus ,  to  elude  the  ftatute  de  donis  y 
which  was  found  fo  intolerably  mifehievous,  and  which  yet 
one  branch  of  the  legiflature  would  not  then  confent  to  repeal: 
and  that  thefe  recoveries,  however  clandeftinely  begun,  are 
now  become  by  long  ufe  and  acquiefcence  a  moft  common 
afTuraucc  of  lands  ;  and  are  looked  upon  as  the  legal  mode 
of  conveyance,  by  which  a  tenant  in  tail  may  difpofe  of  his 
lands  and  tenements:  fo  that  no  court  will  fuffer  them  to 
be  fhaken  or  reflected  on,  and  even  ads  of  parliament  have 
by  a  fide-wird  countenanced  and  eftablifhed  them. 

This  expedient  having  greatly  abridged  eftates-tail  with 
regard  to  their  duration,  others  were  foon  invented  to  llrip 
them  of  other  privileges.  The  next  that  was  attacked  wa?  -low  iubjeds  in  a  courfe  of  extend ve  commerce. 


their  freedom  from  forfeitures  for  treafon.  For,  notwith¬ 
standing  the  large  advances  made  by  recoveries,  in  the  com- 
pafs  of  about  tlireefcore  years,  towards  unfettering  thefe  in¬ 
heritances,  and  thereby  fubjeding  the  lands  to  forfeiture, 
the  rapacious  prince  then  reigning,  finding  them  frequent¬ 
ly  refettled  in  a  fimilar  manner  to  fuit  the  convenience  of 
families,  had  addrefs  enough  to  procure  a  ftatute,  whereby 
all  eftates  of  inheritance  (under  which  general  words  eftates- 
tail  were  covertly  included)  are  declared  to  be  forfeited  to 
the  king  upon  any  convidion  of  high-treafoii. 

The  next  attack  which  they  buffered,  in  order  of  time, 
was  by  the  ftatute  32  Hen.  VIII.  c.  28.  whereby  certain 
leafes  made  by  tenants  in  tail,  which  do  not  tend  to  the 
prejudice  of  the  iffue,  were  allowed  to  be  good  in  lav.',  and 
to  bind  the  iffue  in  tail  But  they  received  a  more  violent 
blow  in  the  lame  fefiion  of  parliament,  by  the  conftrndion 
put  upon  the  ftatute  of  fines,  by  the  ftatute  32  Hen.  VIII. 
36.  which  declares  a  fine  duly  levied  by  tenant  in  tail  to 


See 


TAfLZIE,  in  Scots  law,  the  fame  with  Tail. 

Law,  N°  clxxx.  9. 

TALAPOINS  or  Talopins,  ‘priefts  of  Siam. — They 
enjoy  great  privileges,  but  are  enjoined  celibacy  and  aufte- 
rity  of  life.  They  live  in  monafteries  contiguous  to  the 
temples :  and  what  is  fingular,  any  one  may  enter  into  the 
priefthood,  and  after  a  certain  age  may  quit  it  to  marry, 
and  return  to  fociety.  There  are  talapoineffes  too,  or  nuns, 
wh©  live  in  the  fame- convents,  but  are  not  admitted  till  they 
have  paffed  their  fortieth  year.  The  talapoins  educate  chil¬ 
dren  ;  and  at  every  new  and  full  moon  explain  the  precepts 
of  their  religion  in  their  temples  ;  and  during  the  rainy 
feafon  they  preach  from  fix  in  the  morning  till  noon,  and 
from  one  in  the  afternoon  till  five  in  the  evening.  They 
drefs  in  a  very  mean  garb,  go  bareheaded  and  barefooted  ; 
and  no  perfon  is  admitted  among  them  who  is  not  well  {kil¬ 
led  in  the  Baly  language. 

They  believe  that  the  univerfe  is  eternal ;  but  admit  that 


be  a  complete  bar  to  him  and  his  heirs,  and  all  other  perfons  certain  parts  of  it,  as  this  world,  may  be  deftroyed  and 
claiming  under  fuch  entail.  This  was  evidently  agreeable  again  regenerated.  They  believe  in  a  univerfal  pervading 
to  the  intention  of  Henry  VII.  whole  policy  it  was  (be-  fpirit/and  in  the  immortality  and  trani migration  of  the  foul; 
fore  common  recoveries  had  obtained  their  lull  ftrength  and  but  they  extend  this  laft  dodtrme,  not  only  to  all  animals, 
authority)  to  lay  the  road  as  open  aspoffible  to  the  aliena-  but. to  vegetables  and  rocks,  i  hey  have  their  good  and 


evil  - 
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.ani!  local  deities^  who  prefide  over  fo-  Agricola  eflecmed  it  to  have  been  a  fpecies  of  plafler-ftone  ; 

arid  in  fpeaking  of  it  he  remarks,  that  though  it  could  bear, 


refts  and  rivers,  and  interfere  in  all  fublunary  affairs. 

For  the  honour  of  human  nature,  we  are  happy  to  find  fo 
pure  a  fyftem  of  morality  prevail  among  thefe  people  :  It 
r.ot  only  forbids  its  followers  to  do  ill,  but  enjoins  the  ne- 
ediity  of  doing  good,  and  of  flifling  every  improper  thought 
or  criminal  defire. 

Tliofe  who  wifh  to  perufe  a  more  particular  account  of 
the  talapoins,  may  confult  Voyage  de  M.  de  la  Loubere ; 
Sketches  relating  to  the  Hiftory,  Sec.  of  the  Hindoos ;  or 
Payne’s  Geography. 

TALC,  in  mineralogy.,  a  fpecies  of  foflil  arranged  under 


T  akn 


without  being  injured,  the  heat  of  fummer  and  the  cold  of 
winter,  yet  the  largeft  maftes  of  it  were  wailed  by  the  rain. 
It  differs  from  plafter-ftone  in  this  property,  that  it  does 
not,  after  being  calcined  and  wetted  with  water,  fwell  and 
concrete  into  a  hard  flony  fubftance 

Although  we  have  treated  of  Muicovy  talc  and  lapis  fps- 
cularis  as  the  fame,  we  are  not  ignorant  that  a  difti no¬ 
tion  has  been  made  between  them  by  feme  chemifts : 
but  as  we  have  found  a  greater  degree  of  confuiion  on  this 
fubjeA  in  feveral  valuable  fyftems  of  mineralogy  than  we 
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the  magnefian  earths.  In  Magellan’s  edition  of  Cronftedt’3  had  rea-fon  to  expe£l,  we  continue  the  old  names  as  formerly, 
Mineralogy,  it  is  confidered  as  a  fpecies  of  Mica,  and  has  till  a  more  fatisfadlory  analyfis  make  it  proper  to  apply  them 


accordingly  been  mentioned  by  11s  under  that  article.  On 
the  other  hand,  Dr  Kirwan  has  clafled  the  mica  under  the 
filiceous  earths,  while  he  places  talc  under  the  magnefian. 
According  to  the  analyfis  of  Dr  Kirwan,  “  talc  corififts  of 
pure  magnefiz,  mixed  with  nearly  twice  its  weight  of  filex, 
and  lets  than  its  own  weight  of  argil.’ '  It  is  compofed  of 
broad,  flat,  and  fmootli  lamina,  or  plates.  There  are  two 
varieties  of  it,  the  Venetian  talc  and  Mufcovy  talc ;  for  the 
difference  of  which,  fee  the  article  Mica. 

The  Venetian  talc  has  not  derived  its  name  from  being  a 
production  of  the  territories  of  Venice  (for  it  is  not  often 
to  be  met  with  in  that  country),  but  probably  from  being 
an  article  of  Venetian  commerce.  It  abounds  in  England, 
Norway,  Hungary,  Bohemia,  Bpain,  and  in  many  countries 
of  Afia.  Venice  talc,  with  half  its  weight  of  alkaline  fait, 
may,  in  a  flrong  fire,  be  brought  into  perled  fufion,  though 
not  to  perfect  tranfparency  :  with  equal  its  weight,  or  lei’s, 
of  borax,  it  runs  into  a  beautiful,  pellucid,  greenifh  yellow 
glafs.  Talc  does  not  melt  with  any  other  earth,  nor  even 
bake  or  cohere  with  any  but  the  argillaceous  :  Mixtures  of  it 
with  them  all  are  neverthelefs  brought  into  fufion  by  a  re¬ 
markably  lefs  quantity  of  faline  matter  than  the  ingredients 
fieparately  would  require.  Thus  equal  parts  of  talc  and 
chalk,  with  only  one  fourth  their  weight  of  borax,  melt  in 
no  very  vehement  heat  into  a  fine  tranfparent  greenifh  glafs, 
of  confiderable  hardnefs  and  great  luflre.  On  fubflituting 
gypfeous  earths  to  chalk,  the  fufion  was  as  eafy,  and  the 
glafs  as  beautiful ;  in  colour  not  green,  but  yellow  like  the 
topaz.  Talc,  with  half  its  weight  of  fand,  and  a  quantity 
of  nitre  equal  to  both,  yielded  alio  a  tranfparent  topaz  yel¬ 
low  glafs.  Several  further  experiments  on  talc  may  be  feen 
in  a  memoir  by  Mr  Pott  in  the  Mem.  de  l1  Acad,  ds  Berlin , 
1746. 

Mufcovy  talc,  called  alfo  lapis  fpecularis ,  is  found  in  many 
parts.  The  ifiand  of  Cyprus  abounds  with  it.  It  is  very 
common  alfo  in  Ruflia,  and  has  of  late  been  difeovered  to 
abound  in  the  Alps,  the  Apennines,  and  many  of  the  moun¬ 
tains  of  Germany.  It  is  imported  in  large  quantities  into 
lfPsJW'  England,  and  is  ufed  by  the  lanthorn* makers  inftead  of  horn 
in  their  nicer  works ;  by  the  painters  to  cover  miniature 
pi&ures  ;  and  by  the  microfco.pe-makers  to  preferve  fmall 
cbje&s  for  viewing  by  glades.  Hie  ancients  ufed  it  inftead 
of  glafs  in  their  windows.  Some  take  the  lapis  fpecularis  to 
have  been  a  fpecies  of  gypfum,  and  compofed  of  the  acid  of 
vitriol  and  calcareous  earth.  It  came  into  ufe  at  Rome  in 
the  age  of  Seneca*;  and  foon  after  its  introduction  was  ap¬ 
plied  not  only  to  lighten  apartments,  but  to  prote&  fruit- 
trees  from  the  feverity  of  the  weather;  and  it  is  recorded, 
that  the  emperor  Tiberius  was  enabled,  principally  by  its 
means,  to  have  -cucumbers  at  his  table  during  almoft  every 
month  in  the  year.  Dr  Watfon  apprehends  it  is  ftill  ufed 
De  Nat  *n  *ome  countl^e6  the  place  glafs  ;  however,  it  is  well 
Joy.  lib.  known,  that  it  was  fo  ufed  in  the  time  of  Agricola ;  for  he 
~  mentions^  two  churches  in  Saxony  which  were  lighted  by  it. 
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differently. 

Talc  is  employed,  in  tliofe  places  where  it  is  found  in  any 
confiderable  quantity,  in  compofitions  for  earthen  veftels  ; 
and  by  fome  for  tefts  and  cupels.  From  its  fmorthnefs, 
undluofity,  and  brightnefs,  it  has  been  greatly  celebrated  as 
a  cofmetic  ;  and  the  chemifts  have  fubmitted  it  to  a  variety 
of  operations,  for  procuring  from  it  oils,  falts,  tinCtiires, 
magifterits,  &c.  for  that  intention.  But  all  their  labours 
have  been  in  vain  ;  and  all  the  preparations  fold  under  the 
name  of  talc  have  either  contained  nothing  of  that  mineral, 
or  only  a  fine  powder  of  it. 

TALEN  F,  fignifies  both  a  weight  and  a  coin  veryr  com¬ 
mon  among  the  ancients,  but  very  different  among  different 
nations. 

The  common  Attic  talent  of  weight  contains  60  Attic 
minas,  or  6000  Attic  drachmae  ;  and  weighed,  according  to 
Dr  Arbuthnot,  56  lbs.  11  oz.  17-^gr.  Englifh  troy  weight. 
There  was  another  Attic  talent,  by  fome  (aid  to  con  fill  of 
80,  by  others  of  100  minae.  The  Egyptian  talent  was  80 
minae  ;  the  Antiochian  alfo  80  ;  the  Ptolemaic  of  Cleopa¬ 
tra  86y  ;  that  of  Alexandria  96  ;  and  the  Infular  talent 
1 20.  In  the  valuation  of  money,  the  Grecian  talent,  accord¬ 
ing  to  Dr  Arbuthnot,  was  equal  to  60  minae,  or,  reckoning 
the  mina  at  L.  3  :  4  :  7,  equal  to  L.  193,  15s:  The  Syrian 
talent  in  this  valuation  confifted  of  15  Attic  mince;  the 
Ptolemaic  of  20  ;  the  Antiochian  of  60  ;  the  Euboic  of  60  ; 
the  Babylonic  of  7 cf ;  the  Greater  Attic  of  80  ;  the  Tyrian 
of  80  ;  the  Eginean  of  iqo  ;  the  Rhodian  of  100  ;  and  the 
Egyptian  of  80  minx. 

There  is  another  talent  much  more  ancient,  which  Dr 
Arbuthnot  calls  the  Homeric  talent  of  gold,  which  feems  to 
have  weighed  fix  Attic  drachms  or  three  darics,  a  daric 
weighing  very  little  more  than  a  guinea.  According  to 
this  talent,  fome  reckon  the  treafure  of  king  David,  parti¬ 
cularly  that  mentioned  1  Chron.  xxii.  14.  which,  according 
to  the  common  reckoning,  would  amount  in  gold  talents 
to  the  value  of  L>  547,500,000,  and  the  filver  to  above 
L.  342,000,000  ;  or,  reckoning  according  to  the  decuple 
proportion  of  gold  to  filver,  the  two  fums  would  be  equal. 
As  David  reigned  in  Judaea  after  the  fiege  of  Troy,  it  is  not 
improbable  but  Homer  and  he  might  ufe  the  fame  numeral 
talent  of  gold. 

Among  the  Romans  there  were  two  kinds  of  talents,  the 
little  and  the  great  talent :  the  little  was  the  common  talent ; 
and  whenever  they  fay  limply  ialentumy  they  are  to  be  un- 
derftood  of  this.  The  little  talent  was  60  mime  or  Roman 
pounds  ;  the  mina  or  pound  eftimated  at  1 00  drachmae  or 
denarii  :  it  was  alfo  eftimated  at  24  great  fefterces,  which 
amounted  to  60  pounds. 

The  great  talent  exceeded  the  lefs  by  one-third  part. 
Budceus  computes,  that  the  little  talent  of  filver  was  worth 
L.  75  Sterling,  and  the  greater  L.  99  :  6 :  8  Sterling.  The 
greater  of  gold  was  worth  L.  1 1 25  Sterling. 

Talent,  as  a  fpecies  or  money,  among  the  Hebrews, 

was 
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liacotiu*  was  fometimcs  ufed  for  a  gold  coin,  the  fame  with  the  fhe- 
kel  of  gold,  called  alfo  Jlater ,  and  weighing  only  4  drachms. 

,  The  Hebrews  reckoned  by  thefe  talents  as  we  do  by  pounds, 
&c.  Thus  a  million  of  gold,  or  million  of  talents  of  gold, 
among  them,  was  a  million  of  fhekels  or  nummi ;  the  mini¬ 
mus  of  gold  being  the  fame  weight  with  the  fhekel,  viz. 
four  drachms. 

But  the  Hebrew  talent  weight  of  filver,  which  they  call¬ 
ed  dear ,  was  equivalent  to  that  of  3000  fhekels,  or  1  13  lb. 

10  oz.  1  dwt.  lo^  gr.  Engtifh  Troy  weight,  according  to 
Arbuthriot’s  computation. 

TALIAC0T1US  (Gafpar),  chief  furgeon  to  the  great 
duke  of  Tufcany,  was  born  at  Bosonia  in  Italy  in  1553. 

He  wrote  a  Latin  treatife  intitled  Cbirurgia  Nota  de  Curtis 
Membris,  in  which  he  teaches  the  art  of  engrafting  nofes, 
ears,  lips,  &c.  giving  reprefentations  of  the  inftruments  and 
proper  bandages  ;  though  many  are  of  opinion  that  he  never 
put  his  art  in  pra&ice.  However,  his  doCtrine  is  not  fingu- 
lar ;  for  he  fhows  that  Alexander  Benedi&us,  a  famous  chi- 
rurgical  writer,  deferibed  the  operation  before. 

TALLIO  (lex  talionis ),  a  ipecies  of  punifhment  in*  the 
Mofaic  law,  whereby  an- evil  is  returned  fimilar  to  that  com¬ 
mitted  again!!  us  by  another  ;  hence  that  expreffion,  “  Eye 
for  eye,  tooth  for  tooth. }>  This  law  was  at  firl!  inferted  in 
the  1  2  tables  among!!  the  Romans;  but  afterwards  let  afide, 
and  a  power  given  to  the  praetor  to  fix  upon  a  fum  ot  money 
for  the  damage  done. 

TALISMANS,  magical  figures  cut  or  engraved  with 
fuperftitious  obfervations  on  the  chara&erifms  and  configu¬ 
rations  of  the  heavens,  to  which  fome  aitrologers  have  attri¬ 
buted  wonderful  virtues,  particularly  that  of  calling  down 
celeilial  influences.  The  talifmans  of  Samothrace,  fo  famous 
of  old,  were  pieces  of  iron  formed  into  certain  images,  and 
fet  in  rings  ;  thefe  were  efieemed  prefervatives  again!!:  all 
kinds  of  evils.  There  were  likewife  talifmans  taken  from 
vegetables,  and  others  from  minerals. 

TALLAGE  (tal/agium),  from  the  French  taille ,  is  meta¬ 
phorically  ufed  for  a  part  or  {hare  of  a  man's  fub fiance  carved 
out  of  the  whole,  paid  by  way  of  tribute,  toil,  or  tax. 

TALLOW,  in  commerce,  the  fat  of  certain  animals  melt* 
ed  and  clarified.  It  is  procured  from  moft  animals,  but 
chiefly  from  bullocks,  fheep,  hogs,  and  bears.  Some  kinds 
of  tallow  are  ufed  as  unguents  in  medicine,  fome  for  making 
foap  and  dreffing  leather,  and  fome  for  making  candles.  See 
Chemistry,  n"  1429. 

Tallow  Tree.  See  Croton-. 

TALLY,  is  a  flick  cut  in  two  parts,  on  each  whereof  is 
marked,  with  notches  or  otlierwife,  what  is  due  between 
debtor  and  creditor,  as  now  ufed  by  brewers,  &c.  And  this 
was  the  ancient  way  of  keeping  all  accounts,  one  part  being 
kept  by  the  creditor,  the  other  by  the  debtor,  Sec.  Hence 
the  tallier  of  the  exchequer,  whom  we  now  call  the  teller. 

But  there  are  two  kinds  of  tallies  mentioned  in  our  fiatutes 
to  have  been  long  ufed  in  the  exchequer.  The  one  is  term¬ 
ed  tallies  of  debt)  which  are  in  the  nature  of  an  acquittance 
for  debts  paid  to  the  king,  on  the  payment  whereof  thefe 
tallies  are  delivered  to  the  debtors,  who  carrying  them  to  the 
clerk  of  the  pipe-office,  have' there  an  acquittance  in  parch* 
ment  for  their  full  difeha^ge.  The  other  are  tallies  of  re¬ 
ward  or  allowance,  being  made  to  flier iffs  of  counties  as  a 
recorapenfe  for  fuch  matters  as  they  have  performed- to  their 
charge,  or  filch  money  as  is  ca!I  upon  them  in  their  accounts 
ot  courfe,  but  not  leviable,  Sec.  In  the  exchequer  theie  is 
a  tally-court,  where  attend  the  two  deputy  chamberlains  of 
the  exchequer  and  the  tally-cutter  :  and  a  tally  is  generally 
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Tjur-Matt,  a  perfoq  that  fells  or  lets  goods,  clothes,  Sec. 
to  be  paid  by  fo  much  a-week. 

TALMUD,  a  colkftion  of  Jewifh  traditions.  There 
are  two  works  which  bear  this  name,  the  Talmud  of  Jeru- 
falem,  and  the  Talmud  of  Babylon.  Each  of  thefe  are* 
compofed  of  two  parts ;  the  Mifhna,  which  is  the  text,  and 
is  common  to  both,  and  the  Gemara  or  commentary.  See 
Mishna  and  Gemara. 

The  Mifhna,  which  comprehends  all  tile  laws,  inftitutions, 
and  rules  of  life  whieh,  befide  the  ancient  Hebrew  ferip*' 
tures,  the  Jew?  thought  themfekes  bound  to  obferve,  war 
compofed,  according  to  the  unanimous  teflunony  of  the* 
Jews,  about  the  clofe  of  the  fecond  century.  It  was  the 
work  of  Rabbi  Jehuda  (or  Juda)  Hakkadofh,  who  waa 
the  ornament  of  the  fchool  at  Tiberias,  and  is  faid  to  have 
occupied  him  forty  years.  The  commentaries  and  additions 
which  fucceeding  Rabbis  made  were  collected  by  Rabbi  Jo- 
chanan  Ben  Eliezer,  fome  fay  in  the  5th,  others  fay  in  the 
6th,  and  others  in  the  7th  century,  under  the  name  of  G<>~ 
mara,  that  is,  completion  ;  becaufe  it  completed  the  Talmud. 
A  fimilar  addition  was  made  to  the  Mifhna  by  the  Babylo- 
nifh  do6!or$  in  the  beginning  of  the  6th  century  according 
to  Enfield,  and  in  the  7th  according  to  others. 

The  Mifhna  is  divided  into  fix  pArts,  of  which  every  one- 
which  is  intitled  order  is  formed  of  treatifes,  every  treatiie 
is  divided  into  chapters,  and  every  chapter  into  mifhnas  or 
aphorifms.  In  the frjl  part  is  difeufled  whatever  relates  to 
feeds,  fruits,  and  trees  :  in  the  fecond  feafis :  in  the  third 
women,  their  duties,  their  diforders,  marriages,  divorces, 
contrafts,  and  nuptials  ;  in  the  fourth  are  treated  the  dama¬ 
ges  or  Ioffes  fuftained  by  beafis  or  men,  of  thin  s  found,  de- 
pofits,  ufuries,  rents,  farms,  partnerfhips  in  commerce,  inhe¬ 
ritance,  fales  and  purchafes,  oaths,  witnefles,  arrefts,  idola¬ 
try;  and  here  are  named  thofe  by  whom  the  oral  law  was 
received  and  preserved;  in  th c  fifth  part  are  noticed  what 
regards  faeriiices  and  holy  things  :  and  the  Jixth  treats  on 
purifications,  veffils,  furniture,  clothes,  houfes,  leprofy, 
baths,  and  numerous  other  articles.  All  this  forms  the  Miilw 
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the  king’s  acquittance  for  money  paid  or  lent,  and  has  writ¬ 
ten  on  it  words  proper  to  exprefs  on  what  occalion  the  mo¬ 
ney  is  received. 


As  the  learned  reader  may  wifh  to  obtain  fome  nation  op 
rabbinical  compofition  and  judgment,  we  fhall  gratify  his 
curioiity  fufficiently  by  the  following  ipecimetr:  “  AdamV 
body  was  made  of  the  earth  of  Babylon,  his  head  of  the  land 
of  Ifracl,  his  other  members  of  other  parts  of  the  world.* 
R  Meir  thought  lie  was  compa&  of  the  earth  gathered  out 
of  the  whole  earth;  as  it  is  written,  thine  eyes  did  fee  my  fub~ 
f  ame.  Now  it  is  elfewhere  written,  the  eyes  of  the  Lord  are 
over  all  the  earth.  R.  Aha  exprefsl-y  marks  the  twelve  hours 
in  which  his  various  parts  were  foimed.  His  ftature  was 
from  one  end  of  the  world  to  the  other  ;  and  it  was  for  his 
tranfgreffion  that  the  Creator,  laying  his  hand  in  anger  on 
him,  leffened  him;  for  befoie  (fays  R.  Eleazar),  '  with  h's 
hand  he  reached  the  firmament.’  R.  Jehuda  thinks  his  fin 
was  herefy  ;  but-  R.  Ifaac  thinks  that  '  it  was  nourifhing 
his  forefkin  ” 

The  Talmud  of  Babylon  is  mof!  valued  by  the  Jews  | 
and  this  is  the  book -which  they  mean  to  exprefs  when  they 
talk  of  the  Talmud  in  general  An  abridgment  of  it  was 
made  by  Maimonides  in  the  1  2th  century,  in  which  lie  re¬ 
jected  fome  of  its  greateft  abfurditie3.  The  Gemara  is  fluf¬ 
fed  with  dreams  and  chimeias,  with  many  ignorant  and  im-» 
pertinent  queftions,  and  the  fiyle  very  coarfe.  The  Mifhna 
is  written  in,  a  flyle  .  comparatively  pure,  and  may  be  very 
uieful  in  explaining  pafiages  of  the  New  Teftament  where 
the  phrafeology  is  fimilar.  This  is  indeed  the  only  ufe  to 
which  Chrifiians  can  apply  it ;  but  this  renders  it  valuable. 
Lightfoot  has  judicioufly  availed  himfelfof  fuch  information 
as  he  could  derive  from  it.  Some  of  the  popes,  with  a  bar-- 
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Tdpa  barons  ze^,  and  a  timidity  of  fpirit  for  the  fuccefs  of  the 
T'  rnarin  religion,  which  the  belief  of  its  divinity  can  never 

exciife,  ordered  great  numbers  of  the  Talmud  to  be  burned. 
^  Gregory  IX.  burned  about  20  cart-loads,  and  Paul  IV. 
ordered  12,000  copies  of  the  Talmud  to  be  deflroycd. 
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iyflem  it  is  ranked  under  the  lomentacea.  'i’here  E  only  one  Tunnrlq 
fpecies,  the  indie  a  y  which  is  a  native  of  both  Indies,  of  A- 
merica,  of  Arabia,  and  Egypt,  and  was  cultivated  in  Bri- 
tain  before  the  year  1633. 

The  tamarind-tree  riles  to  the  height  of  30  or  40  feet, 


The  laft  edition  of  the  Talmud  of  Babylon,  printed  at  ‘fending  off  numerous  large  branches,  which  fpread  to  a  con 


Amfterdam,  is  in  12  vols  folio.  The  Talmud  of  Jerufalem 
is  in  one  large  folio. 

TALPA,  the  mole  ;  a  genus  of  quadrupeds  belonging 
to  the  order  0$  f era  and  clafs  of  mammalia .  It  has  fix  une¬ 
qual  foreteeth  in  the  upper  jaw,  and  eight  in  the  lower  ; 
one  tulle  on  each  fide  in  each  jaw ;  feven  grinders  011  each 
Tide  above,  and  fix  below.  There  are  feven  fpecies ;  the 
European,  the  flava  or  American,  the  criftata,  longicaudata, 
fufea,  rubra,  and  aurea. 

The  European  mole  is  the  only  fpecies  of  this  animal 
found  in  Britain.  There  are  feveral  varieties  of  it  ;  the 
black,  the  variegated,  the  white,  and  the  grey  mole.  This 
fpecies  inhabits  the  whole  of  Europe  except  Ireland,  where 
k  is  laid  no  moles  arc  found.  It  is  alfo  common  in  the 
northerly  parts  of  Afia  and'  Africa.  It  chiefly  frequents 
inoifl  fields  that  are  expofed  to  the  fun,  meadows,  and  gar¬ 
dens;  through  thefe  it  conftruks  fubterraneous  reads  or  gal¬ 
leries  in  every  direkion  in  fearch  of  worms,  on  which  and 
the  larvae  of  infeks  it  feeds,  and  not  at  all  on  vegetables, 
though  it  does  great  damage  by  loofening  the  roots  of  plants. 
It  is  moil  akive  in  its  operations  before  rain,  becauie  then 
the  worms  are  in  motion.  The  penis  of  the  male  is  exceed¬ 
ingly  long  in  proportion  ;  they  feem  to  pair  and  propagate 
in  fpring,  the  female  bringing  four  or  five  young  at  a  birth, 
which  are  placed  in  nefls  made  of  mofs,  leaves,  and  dried 
grafs,  under  the  largcit  hillocks  of  the  held  ;  thefe  are  con- 
fir  uked  with  wonderful  ingenuity,  confiding  of  an  interior 
hillock,  furrounded  with  a  ditch,  which  communicates  with 
feveral  galleries,  on  purpofe  to  carry  off  the  moifture  ;  and 
the  neft  is  covered  over  with  a  dome  of  earth,  like  the  fiat 
aich  of  an  oven.  Moles  are  deftroyed  by  means  of  a  pafte 
compofed  of  palma-chrifti  and  w  hite  hellebore,  or  by  flood¬ 
ing  the  fields  which  they  infefl  ;  though,  in  the  latter  cafe, 
they  fo  me  times  efcape  by  afeending  trees. 

This  fpecies  is  five  inches  and  three  quarters  in  length, 
.and  its  tail  is  about  one  inch  long.  It  has  a  large  head, 
without  any  external  ears,  and  eyes  fo  very  fmall  and  fo 
completely  hid  in  the  fur  as  to  make  it  vulgarly  believed 
that  it  has  none.  As  it  lives  entirely  below  ground;  it  has 
certainly  no  occafion  for  eyes  like  other  quadrupeds  ;  and 
23  it  probably  finds  its  food  by  its  fenle  of  fmell,  which  is 
acute,  its  eyes  may  ferve  merely  as  a  fafeguard  to  warn  it 
when  it  happens  to  emerge  from  the  ground  to  return  to  its 
fubterraneous  dwelling.  This  warning  maybe  given  by  the 
light  falling  -upon  its  eyes,  which  may  produce  a  painful 
fenfation.  For  the  truth  of  this  conjekure,  however,  we 
muft  refer  to  the  anatomift,  who  might  eafily  determine, 
from  the  firukure  of  the  eyes,  what  purpofe  they  are  fitted 
to  ferve. 

TAM  AND  A  U,  in  zoology.  See  Myrmecophaga. 

TAMARINDUS,  the  tamarind-tree,  in  botany  :  A 
genus  of  plants  arranged  by  Linnaeus  under  the  clafs  of  tru 
endria  and  order  of  monogynia  ;  but  Woodville,  Schieber, 
and  other  late  botar.ifts,  have  found  that  it  belongs  to  the 
clafs  of  monodelphia  and  order  of  triandria .  I11  the  natural 


fiderable  extent,  and  have  a  beautiful  appearance  ;  the  trunk 
is  erek,  and  covered  with  rough  bark,  of  a  greyifh  or  afh- 
colour  ;  the  leaves  are  fmall  and  pinnated,  and  of  a  yellowilh 
green  colour  ;  the  flowers  refemble  the  papilionaceous  kind, 
and  grow  in  lateral  chillers:  the  calyx  confifls  of  four  leaves, 
and  the  corolla  of  three  petals,  which  arc  of  a  yellowifh  hue, 
and  are  beautifully  diveriified  with  red  veins  :  the  fruit  is  a 
pod  of  a  roundiih  comprefted  form,  from  three  to  five  inches 
long,  containing  two,  three,  or  four  feeds,  lodged  in  a  dark 
pulpy  matter.  The  flowers  appear,  according  to  Jacquin, 
in  Okober  and  November;  but,  according  to  Dr  Wright, 
they  continue  during  the  whole  of  June  and  July,  and 
then  drop  off. 

The  pulp  of  the  tamarind,  with  the  feeds  conueked  to¬ 
gether  by  numerous  tough  firings  or  fibres,  are  brought  to 
us  freed  from  the  outer  (hell,  and  commonly  preferved  in 
fyrup.  According  to  Long,  tamarinds  are  prepared  for 
exportation  at  Jamaica  in  the  following  manner  :  “  'l  he 
fruit  or  pods  are  gathered  (in  June,  July,  and  Augufi)  when 
full  ripe,  which  is  known  by  their  fragility  or  eafy  breaking 
011  fmall  preflure  between  the  finger  and  thumb.  The  fruit, 
taken  out  of  the  pod,  and  cleared  from  the  {belly  fragments,  " 
is  olaced  in  layers  in  a  calk;  and  boiling  fyrup,  juft  before  it 
begins  to  granulate,  is  poured  in,  till  the  calk  is  filled  :  the 
fyrup  pervades  every  part  quite  down  to  the  bottom,  and 
when  cool  the  calk  is  headed  for  fale.”  He  obferves,  that 
the  bttter  mode  of  pveferving  this  fruit  is  with  fugar,  well 
clarified  with  eggs,  till  a  tranfparent  fyrup  is  formed,  which 
gives  the  fruit  a  much  pleafanter  flavour  :  but  as  a  princi¬ 
pal  medicinal  puipofe  of  the  pulp  depends  upon  its  acidity, 
which  is  thus  counter aked  by  the  admixture  of  fugar,  it 
would  therefore  be  of  more  utility  if  always  imported  here 
in  the  pods.  The  fruit  produced  in  the  Eaft  Indies  k  more 
efteemed  than  that  of  the  Weft,  and  eafily  to  be  diftinguifh- 
ed  by  the  greater  length  of  the  pods,  and  the  pulp  being 
dryer  and  of  a  darker  colour. 

Ufes.  This  fruit,  the  ufe  of  which  was  firft  learned  of 
the  Arabians,  contains  a  larger  proportion  of  acid,  with  the 
faccliarine  matter,  than  is  ufually  found  in  the  frufius  acido- 
du/cisy  and  is  therefore  not  only  employed  as  a  laxative,  but 
alfo  for  abating  thirft  and  heat  in  various  inflammatory  com¬ 
plaints,  and  for  correking  putrid  diforders,  efpeeially  tliofe 
of  a  bilious  kind;  in  which  the  cathartic,  antikptic,  and  re¬ 
frigerant  qualities  of  the  fruit  have  been  found  equally  ule- 
ful.  When  intended  merely  as  a  laxative,  it  may  be  of  ad¬ 
vantage  to  join  it  with  manna,  or  purgatives  of  a  fweet  kind, 
by  which  its  ufe  is  rendered  fafer  and  more  efFekual.  Three 
drachms  of  the  pulp  are  ufually  fufficient  to  open  the  body; 
but  to  prove  moderately  cathartic,  one  or  two  ounces  are 
required.  It  is  an  ingredient  in  tltthiarium  e  cajjiay  and  elec - 
tuarium  e ftnna  or  lenitive  eleknary  (a). 

We  are  informed  by  Dr  Wright,  that  preferved  tamarinds 
are  kept  in  molt  houfes  in  Jamaica  either  as  a  fweet-meat* 
or  for  occaiional  ufe  as  a  medicine.  See  Pharmacy,  n°  394. 
and  30c. 

TAMARIX, 


(a)  “  Tournefort  relates,  that  an  efiential  fait  may  be  obtained  from  tamarinds,  by  diffolving  the  pulp  in  water,  and 
betting  the  filtered  folution,  with  fome  oil  upon  the  furface,  in  a  cellar  for  feveral  months  ;  that  the  fait  is  of  a  fourifh 
tafte^nd  difficultly  diffoluble  in  water  ;  and  that  a  like  fait  is  fometimes  found  alfo  naturally  concreted  on  the  branches  of 
die  tree*  The  fait,  as  Beuume  obferves,  ir.ay  be  obtained  more  expeditioufly,  by  clarifying  the  decokion  of  the  tama- 
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TAMAR  IX,  the  tamarisk,  in  botany  :  A  genus  of 
plants  belonging  to  the  clals  of  pentandria>  and  order  of  tn. 
gynia ;  and  in  the  natural  fyRem  ranging  under  the  13th 
order,  Succulents.  The  calyx  is  quinquepartite  ;  the  petals 
are  ve  ;  the  capfule  is  unilocular  and  trivalvular,  and  the 
feeds  oaopous.  There  are  only  two  fpecies  known ;  the 
g  alien  or  French- tamarifk,  and  the  germanica  or  German  ta- 
tnarifk. 

T AMBAC,  in  the  materia  mcdica.  Sec  Excaecama. 

TAMBOUR,  in  architecture,  a  term  applied  to  the  Co¬ 
rinthian  ami  Compofite  capitals,  as  bearing  fome  refemhlauce 
to  a  drum  which  the  French  call  tambour.  Some  choofe  to 
call  it  the  T'j/H  and  others  cawpana  or  the  bell. 

Tambour  is  alfo  ufed  for  a  little  box  of  timber  work, 
Covered  with  a  ceilin  '-,  withinlide  the  porch  of  certain 
churches  ;  both  to  prevent  the  view  of  perfbns  palling  by, 
and  to  keep  off  the  wind,  See.  by  means  of  folding- doors, 
See . 

Tamt.our,  alfo  denotes  a  round  courfe  of  done,  fbveral 
whereof  form  the  (haft  of  a  column,  not  fo  high  as  a  dia¬ 
meter. 

Tambour,  in  the  arts,  is  a  fpecies  of  embroidery.  The 
tambour  is  an  inftrur  ent  of  a  fpherical  form,  upon  which  is 
ft  retched,  by  means  or  a  tiring  and  buckle,  or  other  fuitable 
appendage,  a  piece  of  linen  or  thin  fd ken  fluff  ;  which  is- 
wrought  with  a  needle  of  a  particular  form,  and  by  means  of 
fdken  or  gold  and  fdver  threads,  into  leaves,  flowers,  or  other 
figures. 

T’AMBOTJTIM,  is  the  name  cf  a  dance  performed  on 
the  French  Rage.  The  air  is  lively,  and  the  movements  are 
quick. 

TAMERLANE,  or  Timur  Bek,  a  celebrated  prince 
and  conqueror.  At  the  age  of  2 5  he  attained  the  highefl 
dignities,  with  furprifing  courage;  and  an  ambition  aftomfli- 
ing  to  all  the  world.  Endeavouring  to  perfeft  the  great 
talents  which  he  had  received  from  nature,  lie  fpent  nine 
years  in  different  countries  ;  where  his  great  fenfe  and  ele¬ 
vated  genius  appeared  in  councils  and  aiTemblits,  while  his 
intrepidity  and  valour,  whether  in  perfonal  combats  or  pitch¬ 
ed  battles,  drew  upon  him  the  adit. ration  of  all  mankind. 
He  made  himfilf  mafler  of  the  three  empires  of  jagatay 
Khan,  Tufhi  Khan,  and  Hulaku  Khan;  fo  that  his  power, 
riches,  and  magnificence,  were  immenfe.  There  remain  vail 
monuments,  of  his  grandeur  in  the  cities,  towns,  caftlcs,  and 
walls,  which  he  built  ;  in  the  rivers  and  canals  which  he  dug, 
ns  well  as  the  bridges,  gardens,  palaces,  hofpitals,  'mofques, 
and  monafleries,  which  lie  eredled  in  divers  parts  of  Afia  in 
fo  ureal  a  number,  that  a  king  might  be  accounted  very 
powerful  and  magnificent,  who  fhould  have  employed  36 
years  only  in  building  the  great  edifices  which  Timur  cau¬ 
sed  to  be  founded. 

Timur,  accord. in  r. to  the  hifborian  Arabfhih,  was  in  his 
perfon  very  corpulent  and  tall.  He  had  a  lar.rc  lorehead 
and  big  head.  His  countenance  was  agreeable,  and  his 
complexion  fair.  He  wore  a  large  beard,  was  very  llrong, 
and  well  limbed  ;  had  broad  fhotilders,  thick  fingers,  and 
long  legs.  His  conflitution  was  amazingly  vigorous ;  but 
lie  was  maimed  in  one  hand  and  lame  of  the  right  fide  His 
eyes  appeared  full  of  fire  ;  lus  voice  was  loud  and  piercing  ; 
he  feared  nothing  ;  and  when  far  advanced  in  years,  his  1111- 
derfhmding  was  found  and  per  feft,  his  body  vigorous  and  re¬ 
buff,  his  mind  conflant  and  unfhaken  like  a  rock. 
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He  did  not  like -raillery,  and  could  not  bearttlfe<  There  Tame- 
was  no  joking  or  fooling  before  him  ;  for  he  loved  the  na¬ 
ked  truth,  even  although’ it  was  to  his  own  difadvantage. 

Pie  neither  grieved  if  he  mi  (carried  in  any  attempt,  nor  ap* 
pcared  overjoyed  on  any  great  fuccefs  The  device  of  his 
feal  was,  “  I  am  fincere  and  plain.”  He  had  a  clear  and 
folid  iniderfland'ng,  was  iurprifmgly  happy  in  his- conjee* 
turcs  ;  vigilant,  active,  and  unfhaken  in  his  refolutions.  He 
took  great  delight  in  reading  hiftory,  and  was  well  verfed 
in  the  Rate  of  countries,  provinces,  and  cities.  Pie  wasps* 
rretrating,  fnbtle,  clofe,.and  diflemblin g  ;  juR  by  inclination, 
liberal  from  difpofition  ;  but  ambition  had  in  a  great  mca- 
fure  extinguifhed  llis  humanity  ;  war  had  familiarized  him 
to  blood;  and  his  reliidous  zeal  had  infpired  him  with  the 
inoR  cruel,  implacable,  an  l  pernicious  fanaticifm. 

He*  died  on  the  iR  of  April  1405,  in  the  7  t  R  year  of  his 
age  and  36th  of  his- reign.  When  he  found  death  approach¬ 
ing,  he  font  for  his  principal  officeVs,  declared  his  grandfon 
his  heir,  and  made  them  fwear  to  execute  his  will.  Having 
recommended  brotherly  love  and  concord  to  the  princes  hi$ 
children,  he  ordered  one  of  the  doctors  to  read  the  Koran  at 
his  bed’s  head,  and  often  repeat  the  unity  of  God.  ‘  At 
night  he  fcveral  times  made  profefiion- of  his  belief,  “  That 
there  is  no  other  God  than  God,”  and  then  expired.  See 
Moguls,  n-  15,  &c. 

TAMTAM,  a  flat  drum  ufed  by  the  Hindoos,  rcfemblmg 
a  tabor,  but  it  is  larger,  and  founds  louder. 

TAMUS,  black  briony,  in  botany :  A  genu*  of  plants* 
belonging  to  the  clafs  of  (hcecia,  and  Order  of  bexandria  ;  and 
in  the  natural  fyRem  ranging  under  the  1  1  th  order,  Sormen. 
tace<r.  The  male  and  female  flowers  are  both  fexpartite  5 
there  is  no  corolla  ;  the  Ryle  is  trifid  ;  the  berry  is  trilocu- 
lar  and  inferior,  and  contains  two  feeds.  There  are  only 
two  fpecies  known  ;  the  elephantipes,  which  'is. a  native  of 
the  Cope  of  Good  Plope,  and  we  believe  was  firft  deferibed 
by  lAHeiitier;  and  the  communis. 

t  he  communis^  or  common  black  briony,  is  a  native  of 
Englan J,  but  has  not  been  oblerved  growing  wild  in  Scot¬ 
land.  It  has  a  lar  rc  root,  which  lends  drth  tevera!  long 
(lender  Rems  :  the  leaves  are  lferge,  heart- Riaped,  dark  ^reen, 
and  grow  on  long  footRalks  :  the  flowers  aie  greenilh,  and 
the  berry  red.  It  flowers  rrom  May  to  Auguft,  and  is  ire- 
quent  in  hedges. 

TAN,  the  bark  of  the  oak  a ‘ter  it  has  been  ground  and 
ufed  by  the  tanner.  The  fmaller  fort  is  generally  made  up 
in  little  fquare  cakes  called  tu>f.  and  fold  for  firing  The 
courier  fort  is  fometimes  dried  in  the  fun,  and  tiled  by  ba¬ 
kers  for  heating  their  ovens,  8cc.  but  its  chief  ufe  is  for  ma¬ 
king  of  hot-beds  to  raile  pine-apples  and  other  plants.-— 
William  III.  introduced  the  ufe  of  it  from  Holland,  for  the 
puvpofe  of  railing  orange  trees  ;  after  which  it  was  difeon- 
tinued  for  many  years  :  but  about  1  7*  9’  when  ananas  were 
firfi  brought  into  England-,  it  came  into  general  ufe,  and 
has  ever  iince  been  in  great  eflimation  with  gardeners  for 
all  the  purposes  of  forcing,  See.  on  account  of  its  Rrong 
and  lading  fermentation.  The'  imaller  the  tan  the  quicker 
it  heats  ;  but  the  larger  fort  acquires  heat  more  gradually 
and'retains  it  Ion  rer  :  the  (kilful  gardener  therefore  ulcs  the 
one  or  the  other,  or-  a  mixture  of  both,  according  to  the 
time  and  purpofe  for  which  »t  is  wanted.  It  isTome  time 
after  the  tail  comes  out  of  the  tanner’s  pit  before  it  begin* 
to  heat,  and  therefore  it  is  not  fit  for  immediate  ufe  ;  but  ha- 
Q^q  ving 


rinds  with  whites  of  egps,  then  filtering  it,  and  evaporating  it  to  a  proper  confiflence,  and  felting  it  to  cool ;  the  fait 
fhoots  into  cry  Rais  of  a  brown  colour  and  very  acid  taRe  ;  but  in  diffolving  and  cryftallizinp  them  again,  or  barely  wafh- 
Ing  them  with  water,  they  lote  almoft  all  their  acidity,  the  acid  principle  of  the  tamarinds  feeming  not  to  be  truly  cry* 
ftahizable.”  Vide  Lewis's  Mat .  Mtd .  p.633* 
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Tun  a  return  Ving  Iain  a  week  or  two,  it  enters  into  a  Rate  of  fermenta¬ 
tion,  and  r  put  into  hot-bed  is  properly  prepared,  will  re- 
>  tain  a  moderate  heat  for  three  or  four  months.  When  it 
becomes  ufelefs  for  the  hot-houfe,  it  is  faid  by  Miller  and 
others  to  be  an  excellent  manure  for  fome  kinds  of  land. 

The  word  tan  is  fometimes,  though  improperly,  ufed  for 
the  bark  itfelfi  which  is  the  chief  ingredient  in  the  tanning  of 
leather.  Oak  bark,  on  account  of  its  great  aftringency  and 
gummy-refinous  properties,  is  preferred  to  all  other  fub- 
itances  for  the  purpofe  of  tanning,  as  it  not  only  preferves 
the  leather  from  rotting,  but  alfo,  by  condenhng  the  pores, 
renders  it  impervious  to  water.  See  Tanning. 

TANACETUM,  TANSY,  in  botany:  A  genus  of  plants 
belonging  to  the  clafs  of  Jyngenefia ,  and  order  of  polygamta 
fupsrfiua  ;  and  in  the  natural  fyflem  ranging  under  the  49th 
order,  Compoftta.  The  receptacle  is  naked  ;  the  pappus 
fomewhat  emarginated;  the  calyx  imbricated  and  hemifpheri- 
cal ;  the  florets  of  the  radius  are  trifld,  and  fcarcely  diftin- 
guifhable,  Gmelin  has  enumerated  feven  fpecies  ;  of  which 
one  only  is  a  native  of  Britain,  the  vulgar  e. 

The  vulgar e ,  or  common  tanfy,  grows  three  or  four  feet 
high  ;  the  leaves  are  bipinnated  and  ferrated  ;  the  flowers 
yellow,  and  terminate  the  branches  in  flat  umbels.  It  is 
found  fometimes  on  the  borders  of  fields  and  dry  banks  :  it 
abounds  at  Wark,  and  Ford-caftle  in  the  neighbourhood  of 
Kelfo,  on  the  borders  of  Scotland;  and  on  die  fide  of  Gare- 
loch  on  the  wefiern  coaft  of  Rofs-fhire  :  it  has  alfo  been 
found  in  Breadalbane.  It  flowers  generally  in  Auguft.  Of 
this  fpecies  there  is  a  variety  with  curled  leaves,  which  is 
therefore  called  curled  tanfy .  The  tanfy  has  a  bitter  tafte, 
and  an  aromatic  fmell  difagreeable  to  many  people. 

Ufes.  It  is  efteemed  good  for  warming  and  ilrengthen- 
ing  the  ftomach  ;  for  which  reafon  the  young  leaves  have 
obtained  a  place  among  the  culinary  herbs,  their  juice  be¬ 
ing  an  ingredient  in  puddings,  &c.  It  is  rarely  ufed  in 
medicine,  though  extolled  as  a  good  emmenagogue.  A 
drachm  of  the  dried  flowers  has  been  found  very  beneficial 
in  hyfleric  diforders  anting  from  fupprefiion.  The  feeds  and 
leaves  were  formerly  in  considerable  efteem  for  deftroyrng 
worms  in  children,  and  are  reckoned  good  in  colics  and 
flatulencies.  In  feme  oarts  of  Sweden  and  Lapland,  a  bath 
with  a  deco&ion  of  this  plant  is  made  ufe  of  to  aflilt  partu¬ 
rition.  See  Pharmacy,  n®  193. 

TANiECIUM,  in  botany  :  A  genus  of  the  anghfperma 
order,  belonging  to  the  dtdynamia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  25th  order,  Putaminea. 
The  calyx  is  mor.ophyllous,  tubulated,  truncated,  and  entire; 
the  corolla  long,  nionopetalous,  and  white  ;  the  tube  cylin¬ 
drical  ;  the  lymbi  ere<ff,  fpreading,  and  nearly  equal  ;  the 
fruit  a  berry  covered  with  a  thick  bark,  large,  oblong, 
internally  divided  into  two  parts  ;  in  the  pulp  are  contained 
a  number  of  feeds.  There  are  only  two  fpecies  eft  this  ge¬ 
nus  ;  the  jaroba  and  para/iticumy  both  natives  of  Jamaica. 
They  grow  by  the  tides  of  rivers,  and  climb  on  trees  and 
bulhes. 

TANAGRA,  tanager,  in  ornithology,  a  genus  of 
birds  belonging  to  the  older  of  pajferes .  The  beak  is  coni¬ 
cal,  acuminated,  emarginated,  al moil  triangular  at  the  bafe, 
and  inclining  a  little  towards  the  point.  Dr  Latham  has 
deferibed  44  fpecies,  all  of  which,  are  of  foreign  extrac¬ 
tion. 

TANAIS,  or  Don.  See  Don. 

TANGENT  of  an  Arch,  is  a  right  line  drawn  perpen¬ 
dicularly  from  the  end  of  a  diameter,  pafling  to  one  extre¬ 
mity  of  the  arch,  and  terminated  by  a  right  line  drawn  from 
the  centre  through  the  other  end  of  that  arch,  and  called 
the  fecant .  See  Geometry. 

TANGIER,  a  port- town  of  Africa*  in  the  empire  of 
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Morocco  and  kingdom  of  Fez,  fituated  at  the  entrance  of 
the  Straits  of  Gibraltar,  in  W.  Long.  5.  50.  N.  Lat.  38.  49, 

In  1662,  this  place  belonged  to  the  Portuguefe,  and  was 
given  to  king  Charles  II.  upon  his  marriage  with  the  In¬ 
fanta  of  Portugal ;  but  he,  growing  weary  of  the  charge  of 
keeping  it,  caufed  it  to  be  blown  up  and  deflroyed  in 
*684  ;  ever  fines  which  time  it  has  been  only  a  poor  filhinp* 
town.  Anciently  it  was  called  T.ngis,  and  gave  name  to 
the  province  of  Mauritania  Tingitana, 

TANK,  in  the  language  of  Indoftan.  a  place  inclofed  for 
receiving  and  retaining  the  rain.  During  the  periodical  rains 
the  tanks  are  filled,  and  thus  in  the  dry  feafon  furnifh  water 
for  the  rice  fields  and  cattle.  Some  of  them  are  of  great  tx^ 
tent,  meafuring  300  or  400  feet  on  the  fide  ;  they  are  of  a 
quadrangular  form,  and  lined  with  granite,  defending  in 
regular  fteps  from  the  margin  to  the  bottom. 

TANNER,  one  who  dieffes  hides  by  tanning  them.  See 
Tanning. 

Tanner  (Dr  Thomas),  an  Englifli  prelate  and  celebra* 
ted  antiquarian,  born  in  1674.  He  was  admitted  Queen's 
college  Oxford,  where  a  fimilarity  of  tafte  far  antiquities 
produced  a  clofe  friendfhip  between  him  and  Edmund  Gio- 
fon  afterwards  bifhop  of  London.  In  1697,  he  was  chofen 
fellow  of  his  college  5  and  having  already  published  fome 
fpecimens  of  his  flail  in  the  antiquarian  way,  foon  after  be¬ 
came  known  to  Dr  Moore  bifhop  of  Norwich,  who  made 
him  chancellor  of  his  diocefe.  In  1722,  he  was  made  arch¬ 
deacon  of  Norwich,  and  in  1731  bifhop  of  St  Afaph.  He 
died  at  Oxford  in  1735  ;  and  after  his  death  was  published 
an  elaborate  work,  faid  to  have  employed  him  for  40  years, 
under  this  title,  Bibliotheca  Britanrdca  HibeniicayJive  de  Scrip - 
tor ibus  qui  in  Anglia ,  Scotia ,  et  Hibernia,  ad  facuti  XVII.  ini - 
tium  florae  runt,  &c. 

TANNING,  the  art  of  manufacturing  leather  from  raw 
hides  and  fleins. 

Before  we  detail  the  procefs,  it  may  be  proper  to  obferve, 
that  raw  hides  and  fleins  being  compoied  of  minute  fibres 
interfering  each  other  in  every  direction,  the  general  ope¬ 
ration  of  tanning  confifts  chiefly  in  expanding  the  pores,  and 
diffolving  a  fort  of  greafy  fubilance  contained  in  them  ;  and 
then,  by  means  of  the  aftringency  and  gurr.my-refmoys  pro¬ 
perties  of  oak  bark,  to  fill  and  reunite  them,  i'o  as  to  give 
firmnefs  and  dm  ability  to  the  whole  texture.  But  this  theo¬ 
ry  has  been  controverted  by  fome  chemifts,  who  fuppofe 
that  the  animal  jelly  contained  in  the  fkin  is  not  diflblved, 
but  unites  during  the  procefs  with  the  aftringent  principle 
of  the  bark,  and  forms  a  combination  infallible  in  water.  l 

The  procefs  of  tanning  varies  contiderably,  not  only  in.  Method  of; 
different  countries,  but  even  in  different  parts  of  the  lame.tunmng, 
country.  The  following  is  the  method  moil  approved  and 
pra&ifed  in  London  and  its  vicinity,  where  the  beft  leather 
is  generally  allowed  to  be  manufactured. 

The  leather  tanned  in  England  confifts  chiefly  of  three 
forts,  known  by  the  name  of  butts  or  bachsy  hides ,  and 
Jhins. 

Butts  are  generally  made  from,  the  ftouteft  and  heaviefi 
ox  hides,  and  are  managed  as  follows :  After  the  horns  are 
taken  off,  the  hides  are  laid  fmooth  in  heaps  for  one  or  two' 
days  in  the  fummejr,  and  for  five  or  fix  in  the  winter  :  they 
are  then  hung  on  poles,  in  a  clofe  room  called  a  fmohe-haufe, 
in  which  is  kept  a  fmouldering  fire  of  wet  tan  ;  this  occa- 
fions  a  fmall  degree  of  putrefadfion,  by  which  means  the 
hair  is  eafily  got  off,  by  fpreading  the  hide  on  a  fort  of 
wooden  horle  or  beam,  and  feraping  it  with  a  crooked 
knife.  The  hair  being  taken  off,  the  hide  is  thrown  into  a 
pit  or  pool  of  water  to  cleanfe  it  from  the  dirt,  &c.  which 
being  done,  the  hide  is  again  fpread  on  the  wooden  beam, 
and  the  greafe,  loofe  fkfh,  extraneous  filth,  &c.  carefully 
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fcrubbed  out  or  taken  off  $  the  hides  are  then  put  into  a 
pit  of  ftrong  liquor  called  ooze  or  wooze ,  prepared  in  pits 
called  letches  or  taps  kept  for  the  purpofe,  by  in  filling 
ground  bark  in  water  ;  this  Is  termed  colouring  :  alter  which 
they  are  removed  into  another  pit  called  a  /cowering,  which 
confifts  of  water  ftrongly  impregnated  with  vitriolic  acid,  or 
with  a  vegetable  acid  prepared  from  rye  or  barley.  This 
operation  (which  is  called  raijing ),  by  dillending  the  pores 
of  the  hides,  occafior.s  them  more  readily  to  imbibe  the 
ooze,  the  effed  of  which  is  to  allringe  and  condenfe  the 
fibres,  and  give  firmnefs  to  the  leather.  The  hides  are  then 
taken  out  of  the  fcowering,  and  fpread  fmootli  in  a  pit  com¬ 
monly  filled  with  water,  called  a  binder ,  with  a  quantity  of 
ground  bark  flrewed  between  each.  After  lying  a  month 
or  fix  weeks,  they  are  taken  up  ;  and  the  decayed  bark  and 
liquor  being  drawn  out  of  the  pit,  it  is  filled  again  with 
ftrong  ooze,  when  they  are  put  in  as  before,  with  bark  be¬ 
tween  each  hide.  They  now  lie  two  or  three  months,  at 
the  expiration  of  which  the  fame  operation  is  repeated  ; 
they  then  remain  four  or  five  months,  when  they  again  un¬ 
dergo  the  fame  procefs  ;  and  after  being  three  months  in  the 
laft  pit,  aie  completely  tanned,  unlefs  the  hides  are  fo  re¬ 
markably  ftemt  as  to  want  an  additional  pit  or  layer. — The 
whole  procefs  requires  from  11  to  1 8  months,  and  fome- 
times  two  years,  according  to  the  fubfiance  of  the  hide,  and 
diferetion  of  the  tanner.  When  taken  out  of  the  pit  to  be 
dried,  they  are  hung  on  poles  ;  and  after  being  compreffed 
by  a  Heel  pin,  and  beat  out  fmooth  by  wooden  hammers 
called  beetles,  the  operation  is  complete  ;  and  when  thorough¬ 
ly  dry,  they  arc  fit  for  fale.  Butts  are  chiefly  ufed  for  the 
foies  of  flout  fhoes. 

The  leather  which  goes  under  the  denomination  of  hides 
is  generally  made  from  cow  hides,  or  the  lighter  ox  hides, 
which  are  thus  managed.  After  the  horns  are  taken  off,  and 
the  hides  wafhed,  they  are  put  into  a  pit  of  water  iaturated 
with  lime,  where  they  remain  a  few  days,  when  they  are  ta¬ 
ken  out,  and  the  hair  feraped  off  on  a  wooden  beam,  as  be¬ 
fore  deferibed  ;  they  are  then  wafhed  in  a  pit  or  pool  of  wa¬ 
ter,  and  the  loofe  flefli,  &c.  being  taken  off,  they  are  remo¬ 
ved  into  a  pit  of  weak  ooze,  where  they  are  taken  up  and 
put  down  (which  is  technically  termed  handling)  two  or 
three  times  a-day  for  the  firft  week:  every  fecond  or  third 
day  they  are  fhifted  into  a  pit  of  frefli  ooze,  iomewhat 
ftronger  than  the  former ;  till  at  the  end  of  a  month  or  fix 
weeks  they  are  put  into  a  ftrong  ooze,  in  which  they  are 
handled  once  or  twice  a-week  with  frefli  bark  for  two  or 
three  months.  They  are  then  removed  into  another  pit, 
called  a  layer,  in  which  they  are  laid  fmooth,  with  bark 
ground  very  fine  flrewed  between  each  hide.  After  re¬ 
maining  here  two  orthiee  months,  they  are  generally  taken 
up,  when  the  ooze  is  drawn  out,  and  the  hides  put  in  again 
with  frefh  ooze  and  frefh  bark ;  where,  after  lying  two  or 
three  months  more,  they  are  completely  tanned,  except  a 
few  very  flout  hides,  which  may  require  an  extra  layer  :  they 
aie  then  taken  out,  hung  on  poles,  and  being  hammered  and 
fmoctlied  by  a  fleel  pin,  are,  when  dry,  fit  fur  fale. 

Thefe  hides  are  called  crop  hides ;  they  are  from  10  to  18 
months  in  tanning,  and  are  ufed  for  the  foies  ot  fhoes. 

Skins  is  the  general  term  for  the  fkins  of  calves,  ieals,  hogs, 
dogs,  Sc c.  Thefe,  after  being  wafhed  in  water,  are  put  in¬ 
to  lime-pits,  as  before  mentioned,  where  they  are  taken  up 
and  put  down  every  third  or  fourth  day,  tor  a  fortnight  or 
three  weeks,  in  order  to  dilate  the  pores  and  diffolve  the 
gelatinous  parts  of  the  fkin.  The  hair  is  then  feraped  off, 
and  the  fleih  and  exciefcences  being  removed,  they  are  put 
into  a  pit  of  water  impregnated  with  pigeon- dung  (called  a 
grainer  or  majlring ),  forming  a  flrong  alkaline  ley,  which  in 
a  week  or  ten  days  foaking  out  the  lime,  greafe,  and  fapo- 


naceous  matter  (during  which  period  they  arc  feveral  time?  Tanning.* 
feraped  over  with  a  crooked  knife  to  work  out  the  dirt  and- 
filth  J,  foftens  the  fkins,  and  prepares  them  for  the  reception 
of  the  ooze.  They  are  then  put  into  a  pit  of  weak  ooze, 
in  the  fame  manner  as  the  hides,  and  being  frequently  hand¬ 
led,  are  by  degrees  removed  into  a  flronger  and  flill  itronger 
liquor,  for  a  month  or  fix  weeks,  when  they  are  put  into  a 
very  flrong  ooze,  with  frefh  bark  ground  very  fine,  and  at 
the  end  of  two  or  three  months,  according  to  their  fub¬ 
fiance,  are  fufliciently  tanned ;  when  they  are  taken  out, 
hung  on  poles,  dried,  and  fit  for  fale. 

Thefe  fkins  are  afterwards  dreffed  and  blacked  by  the 
currier ;  and  are  ufed  for  the  upper-leathers  of  lhoes,  boots, 

See. 

The  lighter  fort  of  hides,  called  drefpng  hides,  as  well  as 
horfe-hides,  are  managed  nearly  in  the  fame  manner  as 
fkins  ;  and  are  ufed  for  coach-work,  harnefs-work,  See.  See.  5 

As  the  method  of  tanning  above  deferibed,  and  all  others  Sche  mes  to 
in  general  ufe,  are  extremely  tedious  and  expenfive  in  their  ^onen  the 
operation,  various  fehemes  have  at  different  times  been  the 

gelled  to  fhorten  the  procefs  and  leffen  the  expence. —  expence. 
Though  mofl  of  thefe  fehemes  have  ultimately  proved  un- 
fuccefsful,  yet  it  in  a  work  of  this  kind  it  may  be  expeded 
that  we  fliould  not  pafs  them  over  wholly  unnoticed. 

Some  have  imagined,  and  perhaps  juflly,  that  cold  water 
alone  is  not  an  adequate  menflruum  for  extrading  the  refi- 
nous  qualities  of  bark,  however  affifted  by  the  mucilage  of 
the  bark  and  of  the  fkin  ;  a  decodion,  inflead  of  Ample  in- 
fufion,  has  therefore  been  recommended  as  a  more  effectual 
mode  of  obtaining  thofe  properties. 

The  late  Dr  Macbride  of  Dublin  having  been  concerned 
in  a  leather  manufadory,  pubiifhed  in  1778  a  new  method 
of  tanning.  His  projeded  improvements  may  be  briefly 
claffed  under  two  heads  :  the  one  recommending  the  life  of 
vitriolic  inflead  of  vegetable  acid,  brewed  from  rye  or  barley  ; 
the  other  fubflituting  lime-water,  for  the  purpofe  of  extrac¬ 
ting  the  virtues  of  the  bark,  inflead  of  the  water  commonly 
ufed  by  tannerS.  With  refped  to  the  firft,  it  is  generally 
acknowledged  that  the  vitriolic  acid  is  very  proper  for  railing 
or  dillending  the  pores  of  the  hides  intended  for  butts,  as  its 
operation  is  not  only  more  Ample  and  certain  than  the  acid 
formerly  ufed,  but  as  it  tends  more  effedually  to  render  the 
texture  of  the  leather  firm  and  durable  :  it  is  therefore  flill 
preferred  by  the  moft  fkilful  tanners.  As  to  lime-water  in- 
ftead  of  water,  it  has  been  found  inefficacious  ;  and  if  the 
utmoft  care  and  attention  be  not  obfeived,  the  leather  is  li¬ 
able  to  fuffer  much  injury.  Even  the  fhortening  of  the 
time  and  leffen ing  of  the  expence  (which  were  its  chief  re¬ 
commendations)  being  very  problematical,  it  is  now  almoft 
generally  exploded. 

A  very  ingenious  chemifl  has  obferved,  that  it  is  neceffa- 
on  account  of  a  chemical  combination  between  the 
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aftringent  principle  and  the  animal  fubfiance  in  the  procefs 
of  tanning,  that  tree  acctfs  fliould  be  given  to  the  pure  air  ; 
and  therefore  fuppofes  that  the  procefs  could  not  be  conduct-  ' 
cd  properly  in  clofe  veffels  *. 

The  methods  of  tanning  in  different  provinces  of  France  Armlet. 
are  fo  various,  fo  complicated,  and  fo  contrary  to  the  ac¬ 
knowledged  principles  of  the  manufacture,  that  it  would 
be  an  endlefs  and  ufelefs  tafk  to  endeavour  to  detail  them  : 
we  (hall  therefore  content  o  irfelves  with  a  general  leierencc 
to  M.  de  la  Lande’s  elaborate  Treatifc  on  this  fubjeCt. 

It  has  been  faid,  that  every  part  of  the  oak  tree  contains 
a  great  portion  of  aftringent,  g um my-refi nous  matter,  and 
will  therefore  tan  leather  as  effedually  as  the  baik  itfelf. 

This  opinion,  which  was  firft  pubiifhed  :n  167  4- by  the  Ho¬ 
nourable  Charles  Howard  (Phil.  Tranl.  vol.  ix.),  has  fince 
been  countenanced  by  the  celebrated  Buffun  ;  who  adds,  that 
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Tanftlwg,  tfte'baA’oF  fclfth  will  anfwer  the  purpofe  of  tanning  even 
foie  leather,  which,  it  is  well  known,  requires  the  ftiongelt 
and  mod  penetrating  materials^. 

A  long  memoir,  written  by  M.  Gleditfch,  recommends 
the  leaves,  branches,  fruit,  and  flowers,  of  a  vail  number  of 
plants  as  fubftitutes  tor  oak  bark.  Heath  dried  and  pul- 
verifed,  pall  nuts,  and  the  bark  of  birch,  are  laid  by  M. 
Gefner  to  be  ufed  in  different  province  of  Germany.  Abbe 
Nollet  informsLis,  that  the  leaves  of  myrrh  are  ufed  by  the 
tanners  in  Naples.  In  Corfica  they  make  ufe  of  the  leaves 
of  wild  laurel  dried  in  the  fun  and  beaten  into  powder, 
and  in  the  ifland  of  St  Kilda  they  tan  with  the  t  rmentil 
root.  In  fome  parts  of  Italy  leather  is  tanned  with  myrtle 
leaves.  In  Ruffia,  it  is  laid,  that  leather  is  tanned  with  the 
bark  of  willow  :  and  it  may  here  be  obferved,  that  a  late 
writer  has  recommended  the  extra#  of  bark  to  be  made  in 
America,  in  order  to  leffen  the  expence  of  height,  &c.  in 
conveying  the  bark  itfelf  to  Europe. 

In  the  year  1765,  the  Society  of  Arts,  See .  granted  a 
premium  ot  L.  too  for  the  dLovery  of  a  method  of  tan¬ 
ning  with  oak  faw-duft  ;  which  method  has  been  adopted  in 
Germany  :  and  the  Reverend  Mr  Swaine  has  lately  revived 
the  exploded  fubftitute  (mentioned  by  Gleditfch  and  others) 
of  oak  leaves. 

The  following  propofal  was  communicated  to  the  Bath 
Society  for  extra#ing  the  effenee  of  oak  bark  : 

Suppofe  (fays  the  author)  the  operator  has  at  hand  a  com¬ 
mon  family  brew-  ho  ufe,  with  its  neeeflary  ulenfils  ;  let  him 
procure  a  ton  of  good  oak  bark  ground  as  nfual  for  the  pit; 
and  having  placed  a  ftrainer  to  the  mash- tub,  fill -it  two- 
thirds  with  the  bark  ;  heat  as  much  water,  nearly  boiling, 
as  will  fufSctently  moiften  it,  and  mafli  it  well  together. 
Alter  it  has  flood  about  two  hours,  draw  it  off  clear,  and  put 
it  into  a  cafk  by  itlelf.  Make  a  fecond  extra#  with  a  fmaller 


quantity  of  boiling  water  than  before,  fb  as  to  draw  off  a 
quantity  nearly  equal  to  the  firft,  and  put  that  alfo  into  the 
fame  calk  with  the  former. 

Thefe  two  extra#s  will  probably  contain  in  them  as  much 
of  the  virtues  of  the  bark  as  the  quantity  of  liquid  will  ab- 
forb. 

A  third  extra#,  rather  more  in  quantity  than  the  other 
two,  may  be  made  from  the  fame  bark,  and  as  foon  as  drawn 
off,  fhould  be  returned  into  the  copper  ajain  when  empty, 
and  employed  for  the  fi rft  and  fecond  malh  of  a  quantity  of 
frefh  bark,  as  the  three  extracts  may  be  fuppofed  to  have 
carried  off  the  virtues  of  the  lirft  Then  proceed  as  before 
till  all  the  bark  is  fleeped,  and  a  ftrong  liquid  extra#  is 
drawn  from  it.  The  bark, -when  taken  out  of  the  copper, 
may  be  fpread  in  the  fun  to  dry,  and  ferve  as  fuel  in  the 
fucceeding  operations. 

The  next  procefs  is,  to  evaporate  the  watery  particles 
from  the  extra#  by  a  gentle  heat,  till  it  comes  to  the  con- 
fiffence  of  treacle.  This  may  be  done  either  by  the  air  and 
heat  of  the  fun,  or  by  the  ftill  or  iron  pan  over  the  fire. 

Anthony  Day,  Efq;  of  London,  obtained  a  patent,  dated 
17th  July  1790,  for  a  new  method  oi  tanning,  “  with  half 
the  bark  in  half  the  ufual  time.”  This  plan  chiefly  con- 
fifts  in  concentrating  the  bark  into  a  ftrong  extra#,  and  in 
fome  mechanical  improvements  in  the  conftru#ion  of  the 
tan-yard.  But  neither  the  one  nor  the  other  have  yet  been 
adopted. 

The  12th  May  1795,  a  patent  was  granted  to  Mr  Tuc¬ 
ker  of  Wickham,  Hants.  He  propofes  that  the  vat,  made 
of  wood,  be  inclofed  in  a  metallic  coating  or  copper  pit,  com¬ 
pletely  foldered,  to  prevent  the  efcape  of  any  of  the  fluid. 
This  is  to  be  furrounded  with  a  cafe  of  brick-work,  leaving, 
an  interftice  of  a  few  inches ;  and  a  file  is  to  be  made  in  a 
grate  near  the  bottom  of  the  pit,  to  keep  the  ooze  mode- 
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rately  warm,  and  thus  to  fhorten  the  procefs.  But  the  Tannin 
great  expence  of  thefe  triple  pits  and  of  the  fuel,  it  is  to  be  TantaiJ 
feared,  will  counterbalance  any  advantages  which  might  o- 
therwife  be  derived  from  this  invention. 

Monlieur  Seguin  of  Paris  has  lately  fubmitted  to  the 
French  Convention  a  new  method  of  tanning,  which  is  faid 
to  poffefs  wonderful  advantages.  He  has  certainly  exploded 
the  ignorant  and  abfurd  fyfterns  of  the  French  tanners,  which 
we  have  above  hinted  at,  and  has  fhown  much  ingenuity 
and  chemical  knowledge  in  the  profeention  of  his  dticove- 
ries  ;  but  his  leading  principles  feem,  in  fa#,  to  be  nearly 
fimiiar  to  thole  which  have  been  long  known  and  pra#iled 
in  En.-land. 

An  ingenious  manufa#urer  in  London  ha?,  by  the  appli- 
cation  of  warm  air,  conveyed  by  means  of  flues  from  ftoves 
properly  con(lru#ed,  and  by  other  contrivances  not  gene 
rally  know  n,  confiderally  abridged  the  ufual  procefs  of  tan- 
Some  expeiiments  have  like  wife  been  lately  made 


with  the  bark  of  afh  and  of  horfe  cbefnit. 

A  fubftitute  for  oak  bark,  the  price  of  which  has  lately 
been  enormous,  is  the  grand  dtjideratum  in  the  manufa#ure 
of  leather.  Moft  of  thofe  above  enumerated  have  hitherto 
been  found  ineffc#ual  ;  but  a  patent,  bearing  date  16th  Ja¬ 
nuary  1  794,  has  been  granted  to  Mr  Alhton  of  Sheffield, 
Yorkfhire,  for  his  difeovery  of  a  cheap  and  expeditious,  me¬ 
thod  of  tanning  leather.  This  method  chiefly  confi its  in 
applying  a  preparation  of  mineral  fubltances  in  (lead  of  oak 
bark.  Thole  which,  on  account  of  their  cheapnefs,  are  mofl 
to  be  preferred,  are  the  drofs  of  coal-pits,  called  fulphur ■- 
Jione  or  pyrites ,  and  the  yellow  ferruginous  earth  or  red 
ochre  ;  and,  in  general,  all  aflringent,  fulphureous,  or  vitrio- 
lated  Cubftances. 

If  this  difeovery,  which  is  yet  in  its  infancy,  fhould  prove 
fuccefsful,  it  may  caufe  a  material  alteration  in  the  procefs 
oi  this  manuia#ure  ;  and  by  reducing  the  expence,  mayAil- 
timatcly  be  of  great  advantage  to  the  public.  Many  other 
experiments  are  now  making  in  England  for  the  improve¬ 
ment  of  tanning  ;  and  as  there  are  many  perions  of  ingenui¬ 
ty  and  knowledge  engaged  in  the  leather  manufacture,  much 
may  be  expe#ed  from  their  mduflry  and  fkill. 

As  the  a#s  of  Parliament  refp*e#ing  leather,  &c.  are  very  0f 
numerous,  and  many  of  them  almoft  obfolete,  we  (hall  refer  Parliament 
our  readers  to  Burn's  Juftice,  or  to  the  Statutes  at  Large.  &c.  rdpec. 
We  cannot,  however,  help  remarking,  that  the  a#  of  r*n£ lea' 

1  James  I.  cap.  22.  which  preferibes  the  mode  and  manner  in ther’ 
which  leather  fhall  be  tanned,  the  materials  to  be  ufed,  and 
the  time  to  be  employed,  is  lo  palpably  abfurd  and  oppref- 
iive,  that  it  ought  to  be  immediately  repealed. 

The  revenue  arifing  from  the  duty  on  leather  tanned  in 
Great  Britain  (exclufive  of  oiled  leather)  is  upwards  of 
L.  200,000  per  annum. 

TANTALUS,  in  fabulous  hiftory,  king  of  Phrygia  and 
Paphlagonia,  was  the  fon  of  Jupiter  and  the  nymph"  Plota. 

He  one  day  entertained  the  gods  at  his  table  ;  \vhen,  to 
prove  their  divinity,  he  ferved  up  his  fon  Pelops  cut  in  pie¬ 
ces.  All  the  deities,  except  Ceres,  perceived  his  cruelty 
and  impiety,  and  would  not  touch  his  provifions.  That 
goddefs,  whofe  thoughts  were  folely  employed  about  her 
daughter  Proferpine,  inadvertently  eat  a  part  of  his  left 
fhould er.  Pelops,  however,  was  reftored  to  life  ;  and  an 
ivory  fhoulder  given  him  in  the  room  of  that  which  had 
been  eaten  ;  while  Tantalus  was  thrown  into  Tartarus, 
where  he  was  punifhed  with  perpetual  hunger  and  thirft. 

He  was  chained  in  a  lake  ;  the  water  of  which  reached  up 
to  his  chin,  but  retired  when  he  attempted  to  drink.  The 
branch  of  a  tree  loaded  with  fruit  hung  down  even  to  his 
lips,  but  011  his  attempting  to  pluck  the  fruit  the  branch 
fprung  upwards* 

7  Tan* 
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Tantalus,  in  ornithology,  a  gemis 'of  birds  belonging 

to  the  order  of  grails.  The  bill  is  long,  Tubulated,  and 
fomewhat  crooked  ;  the  face  naked  ;  the  tongue  (hort ;  and 
the  feet  have  four  toes  palmated  on  the  under  part.  There 
are,  according  to  Dr  Latham,  2  ;  fpecies  ;  of  which  the 
mofl  remarkable  is  the  ibis,  the  bird  lo  much  valued  by  the 
ancient  Egyptians. 

The  ibis  was  formerly  held  in  great  veneration  in  Egypt, 
on  account  of  its  utility  in  freeing  the  country  from  ferpents. 
Serpents  muft  therefore  have  been  numerous,  or  they  could 
not  have  been  very  offenfive  ;  and  the  ibis  muft  have  been 
numerous,  or  they  could  not  have  been  ufeful.  Yet  we  are 
allured  by  Mr  Bruce,  that  the  ibis  h  at  prefent  unknown  in 
Egypt,  and  ferpents  are  no  nuifance;  and  he  thinks  it  im- 
polfible  that  a  country,  covered  with  water  for  five  months 
of  the  year  as  Egypt  is,  could  ever  have  abounded  with  fer¬ 
pents.  He  endeavours,  however,  to  reconcile  the  accounts 
of  ancient  hiftonans  with  the  hate  of  hgypt. 

In  former  times,  when  Egypt  was  in  its  flourifhing  ftate, 
the  inhabited  country  extended  much  farther  than  it  does 
at  prefent  ;  reaching  even  a  considerable  way  into  the  Tandy 
defevt  of  Libya,  where  ferpents  have  their  abode.  Thcie 
parts  were  lupplied  with  water  by  immenfe  lakes,  dug  by 
the  magnificent  princes  of  thofe  times,  and  filled  by  the  an¬ 
nual  inundation  of  the  Nile.  Thefe  frontier  diftri&s 
would  naturally  be  in  ft  fled  with  vipers  from  the  Libyan  de- 
fert,  and  'the  vafl  lakes  would  as  naturally  be  fupplied  by 
numbers  of  water-fowl,  of  which  the  ibis  is  a  fpecies.  This 
bird  being  like  wife  an  enemy  to  ferpents,  the  inhabitants 
would  Toon  become  acquainted  with  his  ufe,  and  their  fuper- 
ftition  would  joon  reward  him.  In  after  ages,  however, 
when  the  ancient  improvements  were  loft,  and  thofe  vafl 
lakes  dried  up  which  bi ought  the  ibis  thither,  the  ferpents 
cealed  to  give  any  offence,  becaufc  there  were  none  of  the 
human  fpecies  there  whom  they  could  annoy  ;  and  in  confe- 
quence  of  the  want  of  water,  the  birds  ceafed  to  annoy 
them,  retiring  to  their  native  place  Ethiopia,  where  they 
continue  to  frequent  the  great  ilagnant  pools  which  are  com¬ 
mon  in  that  country. 

Mr  Biuce  found  a  bird  in  Abyftinia,  which,  after  compa¬ 
ring  it  with  the  description  of  the  ancient  writers,  and  the 
embalmed  ibis  of  Egypt,  he  concludes  is  the  fame  with  the 
Egyptian  ibis.  It  is  called  aiou  Hannes ,  ftgnifying  “  fa¬ 
ther  John,”  from  its  appearing  annually  on  St  John’s  day. 

This  bird  is  minutely  delcribed  by  Mr  Bruce.  It  has  a 
beak  fiiaped  like  that  of  a  curlew,  two-thirds  ilraight,  and 
the  remaining  third  crooked  ;  the  upper  part  of  a  green 
horny  fubftance,  and  the  lower  part  black.  It  meafures 
four  inches  and  ?.n  half  from  the  occiput  to  the  place  where 
it  joins  the  beak.  The  leg,  from  the  lower  joint  ot  the 
thigh  to  the  foot,  is  fix  inches  ;  the  bone  round  and  very 
ftrong  ;  and  from  the  lower  joint  of  the  thigh  to  where  it 
joins  the  body,  is  five  inches  and  a  half.  1  he  height  of 
the  body  from  the  foie  to  the  middle  of  the  back  is  J9 
inches  ;  the  apeiture  of  the  eye  one  inch  ;  the  teet  and  legs 
Mack  :  three  toes  before  aimed  with  fharp  and  ftraight 
claws  ;  and  a  toe  behind.  The  head  is  brown,  and  the  plu¬ 
mage  of  the  fame  colour  down  to  the  back,  or  the  place 
where  the  neck  and  back  are  joined.  The  throat  is  white, 
as  well  as  the  back,  breaft,  and  thighs  ;  the  largeft  feathers 
of  the  wing  are  of  a  deep  black  for  13  inches  from  the  tail; 
and  fix  inches  up  the  back  trorn  the  extremity  of  the  tail  is 
Mack  likewife. 

Tantalums  Cup .  See  Hydrostatics,  n°  44. 

TANZY,  or  Tansy,  in  botany.  See  Tanacetum. 
TAORMINA,  a  town  in  Sicily,  is  fttuated  on  a  rock 
which  rifes  to  a  conftderable  elevation  above  the  level  of  the 
lea,  and  is  iurrounded  by  other  rocks,  the  height  of  which 


is  ftill  more  considerable.  It  is  88  miles  fouth  of  Meftina,  Taormina 
and  was  founded  by  a  colony  from  Naxos,  which  were  pro-  Ta*ier 
bably  induced  to  choofe  the  fituation,  not  fo  much  on  ac-  / __.y 
count  of  its  grandeur,  as  for  the  fecurity  which  it  would 
afford.  It  is  alfo  very  wholefome.  The  road  to  Taormina, 
up  the  north  fide  of  the  hill  on  which  it  ftands,  is  very  lleep 
and  difficult  of  alcent. 

Of  the  origin  of  Taormina,  as  of  other  cities,  almoft  no¬ 
thing  is  known.  A  colony  from  the  iflc  of  Naxos  fettled 
at  the  foot  of  Etna,  at  no  great  diftar.ee  from  the  fhore, 
and  at  about  a  league  or  a  league  and  an  half  from  the  pre* 
fent  fituation  of  Taormina.  Dionyhus  the  Tyrant  attaek 
ed  this  colony,  and  either  took  or  let  fire  to  their  city.  The 
inhabitants  retired  to  the  rocks  of  Mount  Taurus  ;  among 
which  they  found  a  tradl  of  ground  fufficiently  level,  and  of 
fufficient  extent,  for  them  to  raiie  habitations  upon  it.  It 
was  a  fituation  in  which  they  might  be  fecure  from  every 
attack.  Here,  therefore,  they  built  a  city  ;  which,  after 
the  mountain,  they  named  Tauromenium.  It  was  at  length 
raifed  to  a  very- flourifhing  ftate  by  ttade,  and  became  ce¬ 
lebrated  as  a  feat  of  the  arts.  i  here  are  {till  many  remains 
to  be  feen,  which  ftiow  that  the  fine  arts  muft  have  been 
once  fuccelsfully  cultivated  at  Tauromenium, 

Among  other  remains  of  the  ancient  Tauromenitim,  ftill 
to  be- hen  at  Taoimina,  there  is  a  ipacious  theatre.  Near 
the  theatre  is  a  tomb,  and  behind,  the  tomb  a  large  natural 
grotto.  The  grotto  appears  to  have  been  anciently  adorn¬ 
ed  within  with  artificial  ornaments.  It  was  pcfiibly  confe-  * 
crated  by  the  Greeks  to  fome  rural  deity,  perhaps; to  the 
nymphs,  to  whom  the  ancient  heathens  n led  generally  to 
conieerate  grottoes.  After  the  inhabitants  of  Taormina  em¬ 
braced  Chriftianity,  they  ftill  continued  to  vifit  this  grotto 
with  devout  veneration.  In  (lead  o  the  Pagan  divinities  to 
whom  it  had  before  been  facred,  they  iubftituted  a  faint,  the 
venerable  St  Leonard,  iuftcad  of  the  fpoitive  nymphs.  But 
StXeonard  did  not  long  draw  crowds  to  this  grotto  ;  and 
the  Chriftians  have  either  defaced  -its  Pagan  decorations,  or 
fuffered  them  to  ftill  into  decay  by  the  injuries  of  time.  It 
is  lipw*  black  and  fmoky  ;  and  it  is  with  difficulty  that  any 
remains  of  the  Greek  paintings  with  which  it  was  once  or¬ 
namented  can  be  diftinguifhed.  Perhaps  it  might  be  facred 
to  Pales  rather  than  the  nymphs :  She  was  the  prote&refe 
o'  Hocks  ;  and  the  circumjacent  grounds  are,  and  always 
have  been,  excellent  for  pafture. 

There  are  alio  to  be  feen  in  the  neighbourhood  of  Taor¬ 
mina  a  variety  of  tombs,  the  remains  of --a  gymnafium, uvith 
a  number  of  other  monuments  which  ftill  prefeive  the  me~ 
mory  of  the  ancient  Tauromenium. 

TAPE-worm.  See  Tania. 

'PAPER,  Tapering,  is  underttood  of  a  piece  of  tim* 
ber,  or  the  like,  when  thick  at  one  end,  2nd  gradually  di- 
minifhiiig  to  the  other ;  as  is  the  cafe  in  pyramids,  conesj 
&c. 

To  meafure  Taper -Timber,  &c.  See  Sliding  Rule . » 

Taper- Bored,  is  applied  to  a  piece  of  ordnance  when  it 
is  wider  at  the  mouth  than  towards  the  breech. 

Taper,  alfo  denotes  a  kind,  of  tall  wax  candle,  placed ’in 
a  candltflick,  and  burnt  at  funeral  proceflions,  and  in  other 
church  lolemnities. 

Tapers  are  made  of  different  fizes  ;  in  fome  places,  as  I- 
taly,  See.  they  are  cylindrical ;  but  in  moft  other  countries* 
as  England,  France,  See.  they  are  conical  or  taper  ;  whence 
pofiibly  the  name ;  unlefs  we  rather  choofe  to  derive  ta¬ 
per,  in  the  adje&ive  fenfe  from  the  fubftantive  taper,  in  the 
Saxon  tapen  or  tapon ,  cereus ,  “  wax-candle.  Both  kinds  are 
pierced  at  bottom  for  a  pin  in  the  candleftick  to  enter.— 

There  are  two  ways  of  making  tapers,  the  firft  with  the 
ladle,  the  fecond  by  hand  ;  foi  which,  Tee  Candle. 

Fafckal 
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T  a^ff*  Pafcbol  TjrERy  among  the  Romanics,  is  a  large  taper, 
whereon  the  deacon  applies  five  bits  of  frankincenfe,  in 
holes  made  for  the  purpofe,  in  form  of  a  crofs  ;  and  which 
he  lights  with  new  fire  in  the  ceremony  ot  Eafter-Satur- 
day. 

The  Pontifical  makes  Pope  Zofimus  the  author  of  this 
nfage  ;  but  Baronius  will  have  it  more  ancient,  and  quotes 
a  hymn  of  Prudentms  to  prove  it.  'I 'hat  pope  he  fuppofes 
to  have  only  eftablifhed  the  ufe  thereof  in  parifh  churches, 
which,  till  then,  had  been  reftrained  to  greater  churches. 

1*.  Papebroch  explains  the  original  of  the  pafchal  taper 
^more  diftintlly,  in  his  Conatus  Chronico-  Hfloricus,  &c.  It 
feems,  though  the  council  of  Nice  regulated  the  day  where¬ 
on  Eafter  was  to  be  celebrated,  it  laid  it  on  the  patriarch  of 
Alexandria  to  make  a  yearly  canon  thereof,  and  to  fend  it 
to  the  pope.  As  all  the  other  moveable  feafts  were  to  be 
regulated  by  that  of  Eafter,  a  catalogue  of  them  was  made 
every  year  ;  and  this  was  written  on  a  taper ycereus>  which 
was  bleffed  in  the  church  with  much  folemiiity. 

This  taper,  according  to  the  abbot  Chaftelain,  was  not  a 
wax  candle  made  to  be  burnt  ;  it  had  no  wick,  nor  was 
it  any  thing  more  than  a  kind  of  column  of  wax,  made  on 
purpofe  to  write  the  lift  of  moveable  feafts  on  ;  and  which 
would  fuffice  to  hold  that  lift  for  the  fpace  of  a  year. 

For  among  the  ancients,  when  any  thing  was  to  be  writ¬ 
ten  to  laft  for  ever,  they  engraved  it  on  marble  or  fteel  ; 
when  it  was  to  laft  a  long  while,  they  wrote  it  on  Egyp¬ 
tian  paper ;  and  when  it  was  only  to  laft  a  fhort  time,  they 
contented  themfelves  to  write  it  on  wax.  In  procefs  of 
time  they  came  to  write  the  moveable  feafts  on  paper,  but 
they  ft  ill  fattened  it  to  the  pafchal  taper.  Such  is  the  origi¬ 
nal  of  the  benedi&ion  of  the  pafchal  taper. 

TAPESTRY,  a  kind  of  cloth  made  of  wool  and  filk, 
adorned  with  figures  of  different  animals,  &c.  and  formerly 
~ufed  for  lining  the  walls  of  rooms,  churches,  &c. 

The  art  of  weaving  tapeftry  is  fuppofed  to  have  been  bor¬ 
rowed  from  the  Saracens  ;  accordingly  the  workmen  em¬ 
ployed  in  this  marmfa&ure  in  France  were  formerly  called 
Sarazins  or  Sarazinois.  Guicciardini  aferibes  the  inven¬ 
tion  of  tapeftry  hangings  to  the  inhabitants  of  the  Nether¬ 
lands  ;  but  he  has  not  mentioned  at  what  time  the  diicovery 
was  made.  This  ait  was  brought  into  England  by  Wil- 
iiam  Sheldon,  near  the  end  of  Henry  VI  lids  reign.  In 
1619  a  manufadlure  was  eftablifhed  at  Mortlake  in  Surry 
by  Sir  Francis  Crane,  who  received  L.  2oco  from  King 
James  to  encourage  the  defign.  The  firft  manufacture  of 
tapeftry  at  Paiis  was  fet  up  under  Henry  IV.  in  1606  or 
1607,  by  feverai  artifts  whom  that  monarch  invited  from 
Flanders.  Under  Louis  XIV.  the  manufacture  of  the  Go¬ 
belins  was  instituted,  which  has  introduced  very  beautiful 
cloths,  remarkable  for  ftrength,  for  elegance  of  defign,  and 
a  happy  choice  of  colours.  The  fineft  paintings  arc  copied, 
and  eminent  painters  have  been  employed  in  making  defigns 
for  the  work. 

Tapeftry-work  is  diftinguifhed  by  the  workmen  into  two 
kinds,  viz.  that  of  high  and  that  of  low  warp  ;  though  the 
difference  is  rather  in  the  manner  of  working  than  in  the 
work  itfelf ;  which  is  in  effeCt  the  lame  in  both  ;  only  the 
looms,  and  conftquenily  the  warps,  are  differently  fituated  ; 
thofe  of  the  low  warp  being  placed  fiat  and  parallel  to  the 
horizon,  and  thofe  of  the  high  warp  ercCled  perpendicular¬ 
ly.  The  Englifh  anciently  excelled  all  the  woild  in  the  ta¬ 
peftry  of  the  high  warp  ;  and  they  ftill  retain  their  former 
reputation,  tho*  with  fome  little  change  :  their  low  warps  are 
ftill  admired  ;  but  as  for  the  high  ones,  they  are  quite  laid 
Hide  by  the  French.  The  French,  before  the  Revolution, 
had  three  confideiable  tapeftry  manufactures  befides  that  of 
the  Gobelins  ;  the  firft  at  Aubuffon  in  Auvergne,  the  iecond 
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at  Felletin  in  the  Upper  Marche,  and  the  third  at  Beauv&ii.  Tapeftry, 
They  were  all  equally  tftabliihed  for  the  high  and  the  low 
warp  ;  but  they  had  all  laid  afide  the  high  warp  exceoting 
the  Gobelins.  There  were  admirable  low  warps  like  wife  in 
Flanders,  generally  exceeding  thofe  of  France ;  the  chief  and 
almoft  only  Flemifti  manufactures  were  at  BiuiTele,  Ant¬ 
werp,  Oudenaid,  Lille,  Tournay,  Bruges,  and  Valenciennes; 
but  of  the  flate  o^  thefe  manufactures  now  we  are  ignorant. 

The  ufual  widths  of  tapeftry  are  from  two  ells  to  three 
ells  Paris  meafure. 

The  Manufacture  of  T apeflry  of  the  High  Warp. — The 
loom  on  which  it  is  wrought  is  placed  perpendicularly  :  it 
confifts  of  four  principal  pieces  ;  two  long  planks  or  cheeks 
of  wood,  and  two  thick  rollers  or  beams.  The  planks  are 
fet  upright,  and  the  beams  acrofs  them,  one  at  the  top  and 
the  other  at  the  bottom,  or  about  a  foot  diftar.ee  from  the 
ground.  They  have  each  their  trunnions,  by  which  they 
are  fufpended  on  the  planks,  and  are  turned  with  bars.  Ia 
each  roller  is  a  groove,  from  one  end  to  the  other,  capable 
of  containing  a  long  round  piece  of  wood,  fattened  therein 
with  hooks.  The  ufe  of  it  is  to  tie  the  ends  of  the  warp 
to.  The  warp,  which  is  a  kind  of  worfted,  or  twitted  wool¬ 
len  thread,  is  wound  on  the  upper  roller;  and  the  work,  as 
faft  as  wove,  is  wound  on  the  lower.  Withinfide  the  planks, 
which  are  feven  or  eight  feet  high,  fourteen  or  fifteen  inches 
broad,  and  three  or  four  thick,  are  holes  pierced  from  top 
to  bottom,  in  which  are  put  thick  pieces  of  iron,  with  hooks 
at  one  end  ferving  to  futtain  the  coat -ftave  :  thefe  pieces  of 
iron  have  alfo  holes  pierced,  by  putting  a  pin  in  which  the 
ftave  is  drawn  nearer  or  fet  farther  off ;  and  thus  the  coats 
or  threads  are  ltretched  or  looftned  at  pleafure.  The  coat- 


ftave  is  about  three  inches  diameter,  and  runs  all  the  length  of 


the  loom  ;  on  this  are  fixed  the  coats  or  threads,  which 
make  the  threads  of  the  warp  crofs  each  other.  It  has  much 
the  fame  effect  here  as  the  ipring-ftave  and  treddles  have  in 
the  common  looms.  The  coats  are  little  threads  fattened  to 
each  thread  of  the  warp  with  a  kind  of  Hiding  knot,  which 
forms  a  fort  of  mafti  or  ring.  They  ferve  to  keep  the  warp 
open  for  the  paffage  of  broaches  wound  with  filks,  woollens, 
or  other  matters  ufed  in  the  piece  of  tapeftry.  In  the  laft 
place,  there  are  a  number  of  little  flicks  of  different  lengths, 
but  all  about  an  inch  in  diameter,  which  the  workman  keeps 
by  him  in  bafkets,  to  ferve  to  make  the  threads  of  the  warp 
crofs  each  other,  by  patting  them  acrofs  ;  and,  that  the 
threads  thus  crofted  may  retain  their  proper  fituation,  a 
packthread  is  run  among  the  threads  above  the  flick. 


The  loom  being  thus  formed,  and  mounted  with  its  warp, 


the  firft  thing  the  workman  does  is  to  draw  011  the  threads 
of  this  warp  the  principal  lines  and  iirokes  of  the  defign  to 
be  reprefented  on  the  piece  or  tapeftry  ;  which  is  done  by 
applying  cartoons  made  from  the  painting  he  intends  to  co¬ 
py  to  the  fide  that  is  to  be  the  wrong  fide  of  the  piece, 
and  then,  with  a  black  lead  pencil,  following  and  tracing 
out  the  contours  thereof  on  the  thread  of  the  right  fide  ; 
fo  that  the  Iirokes  appear  equally  both  before  and  be¬ 
hind. 

As  for  the  original  defign  the  work  is  to  be  finifhed  by, 
it  is  hung  up  behind  the  workmen,  and  wound  on  a  long 
ftaff,  from  which  a  piece  is  unrolled  from  time  to  time  as  the 
work  proceeds. 

Befides  the  loom,  See.  here  deferihed,  there  are  three 
other  principal  inllruments  requirt d  for  working  the  filk  or 
the  wool  of  the  woof  within  the  threads  of  the  warp  ;  thefe 
are  a  broach,  a  reed,  and  an  iron  needle.  The  broach  is 
made  of  a  hard  wood,  feven  or  eight  inches  long,  and  two- 
thirds  of  an  inch  thick,  ending  in  a  point  with  a  little 
handle.  This  ferves  as  a  fhuttle  ;  the  filks,  woollens,  gold, 
or  filver,  to  be  ufed  in  the  work  being  wound  on  it.  Thje 

reed 
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orcomb  is  alfo  of  wood,  eight  or  nine  inches  long, 
ana  an  inch  thick  on  the  back,  whence  it  grows  lefs  and . 
Jefs  to  the  extremity  of  the  teeth,  which  are  more  or  lefs 
apart,  accordin',;  to  the  greater  or  lefs  decree  of  finenefs  of 
the  intended  work.  Laftlv,  the  needle  is  made  in  form  of 
the  common  needle,  only  bigger  and  longer.  Its  ufe  is  to 
prefs  clofe  the  wool  and  filks  when  there  is  any  line  or  co¬ 
lour  that  does  not  fit  well. 

All  things  being  prepared  for  the  work,  and  the  work¬ 
man  ready  to  begin,  he  places  himfelf  on  the  wrong  fide  of 
the  piece,  with  his  back  towards  the  defign  :  fo  that  he 
works  as  it  were  blindfold,  feeing  nothing  of  what  he  does, 
and  being  obliged  to  quit  his  poft,  and  go  to  the  other  fide 
of  the  loom  whenever  he  would  view  and  examine  the  piece, 
to  con  eft  it  with  his  prcffing-needle.  To  put  filk,  See.  in 
the  warp,  he  firfl  turns  and  looks  at  the  defign  ;  then,  ta¬ 
king  a  broach  full  of  the  proper  colour,  he  places  it  among 
the  threads  ot  the  warp,  which  he  brings  crofs  each  other 
with  his  fingers,  by  means  of  the  coats  or  threads  faftened 
to  the  ftaff;  this  he  repeats  every  time  he  is  to  change  his 
colour.  Having  placed  the  filk  or  wool,  he  beats  it*  with 
his  retd  or  comb;  and  when  he  has  thus  wrought  in  feveral 
rows  over  each  other,  he  goes  to  fee  the  effefts  they  have,  in 
order  to  reform  the  Contours  with  his  needle,  if  there  be 
occafion.  As  the  work  advances,  it  is  rolled  upon  the  lower 
beam,  and  they  unrol  as  much  warp  from  the  upper  beam 
as  fuffices  them  to  continue  the  piece  :  the  like  they  do 
of  the  defign  behind  them.  When  the  pieces  are  wide,  fe¬ 
veral  workmen  may  be  employed  at  once. 

We  have  but  two  things  to  add  :  the  firft  is,  that  the 
high  warp  tapeflry  goes  on  much  more  fiowly  than  the  low 
warp,  and  takes  up  almofl:  twice  the  time  and  trouble.  The 
fecond  is,  that  all  the  difference  that  the  eve  can  perceive 
between  the  two  kinds,  confiils  in  this,  that'in  the  low  warp 
there  is  a  red  fillet,  about  one  twelfth  of  an  inch  broad, 
lunning  on  each  fide  from  top  to  bottom,  whichus  wanting 
in  the  high  warp. 

Manufacture  of  Tapeflry  of  the  Low  V/arf.  —  The  loom 
or  frame,  whereon  the  low  warp  is  wrought,  is  much  like 
that  of  the  weavers ;  the  principal  parts  thereof  are  two 
ftrontr  pieces  of  wood  forming  the  tides  of  the  loom,  and 
hearing  a  beam  or  roller  at  each  end  :  they  are  fuftained  at 
bottom  with  other  flrong  pieces  of  wood  in  manner  of 
treftes  ;  and,  to  keep  them  the  firmer,  they  are  like  wife 
xaftened  to  the  floor  witli  a  kind  of  buttreffes,  which  prevent 
any  fhakmg,  though  there  arc  fometimes  four  or  five  work* 
men  leaning  on  the  fore- beam  at  once. 

The  rollers  have  each  their  trunnions,  by  which  they  are 
inflamed:  they  are  turned  by  large  iron  pins  three  feet  long. 
Along  each  beam  runs  a  groove,  wherein  is  placed  the  wieh, 
ir  piece  of  wood  of  about  two  inches  diameter,  and  almoft 
of  the  length  of  the  roller  :  this  piece  fills  the  groove  en¬ 
tirely,  and  is  faftened  therein,  from  fpace  to  fpace,  by  wood¬ 
en  pins,  r o  the  two  wiches  are  fattened  the  two  extremi¬ 
ties  of  the  warp,  which  is  wound  on  the  farther  roller,  and 
the  work,  as  it  advances,  on  the  nearer. 

A  crofs  the  two  Tides,  almofl  in  the  middle  of  the  loom, 
paffes  a  wooden  bar,  which  fuftains  little  pieces  of  wood,  not 
unjike  the  beam  of  a  balance  :  to  thefe  pieces  are  fattened 
firings,  which  bear  certain  fpring-ftavc^,  wherewith  the 
workman,  by  means  of  two  trcddles  under  the  loom  where¬ 
on  he  fets  his  feet,  gives  a  motion  to  the  coats,  and  makes 
the  threads  of  the  warp  rife  and  fall  alternately*  Each 
loom  has  more  or  fewer  of  thefe  fpring  flaves,  and  each  ftafF 
more  or  fewer  coats,  as  the  tapeflry  confifts  of  more  or  fewer 
threads. 

1  he  defign  or  painting  the  tapeflry  man  is  to  follow  is 
placed  underneath  the  warp*  where 'it  is  fuftained  from 
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fpace  to  fpace  with  firings,  by  means  of  which  the  defign  is  Tapeflry 
brought  nearer  the  warp,  11 

The  Horn  being  mounted,  there  are  two  inftruments  ufed  .  / 

in  working  it,  viz:,  the  reed  and  the  flute.  The  flute  does 
the  office  of  the  weaver’s  fhuttle ;  it  is  made  of  an  hard 
polifhed  wood,  three  or  four  lines  thick  at  the  ends,  and 
Somewhat  more  in  the  middle,  and  three  or  four  inches  long. 

On  it  are  wound  the  filks  or  other  matters  to  be  ufed  as  the 
woof  ©f  the  tapeflry.  The  comb  or  reed  is  of  wood  or  ivo¬ 
ry  ;  it  has  ufually  teeth  on  both  fides ;  it  is  about  an  inch 
thick  in  the  middle,  but  diminifhes  each  way  to  the  extre¬ 
mity  of  the  teeth  :  it  ferves  to  beat  the  threads  of  the  woof 
clofe  to  each  other,  as  fall  as  the  workman  has  paffed  and 
placed  them  with  his  flute  among  the  threads  of  the  warp. 

>  The  workman  is  feated  on  a  bench  before  the  loom,  with 
his  breafl  againfl  the  beam,  only  a  cufhion  or  pillow  between 
them  ;  and,  in  this  poft ure,  feparating,  with  his  fingers, 
the  threads  of  the  warp,  that  he  may  fee  the  defign  under¬ 
neath,  and  taking  a  flute,  mounted  with  a  proper  colour,  he 
paffes  it  among  the  threads,  after  having  railed  or  lowered ' 
them,  by  means  of  the  treddles  moving  the  fpring-ftaves  and 
coats. 

Laftly,  To  prefs  and  clofe  the  threads  of  the  filk  oryarn^, 

&c.  thus  placed,  he  ftrikes  each  courfe  (■/.  e.  what  the  flute 
leaves  in  its  paffing  and  coming  back,  again)  with  the. 
reed. 

TAPIOCA,  a  fpeeies  of  ftarch,  which  the  Brazileans 
make  from  the  roots  of  the  caffada  plant,  which  is  already 
deferibed  under  its  botanic  name  Jatropha. 

TAPIR,  in  zoology,  a  quadruped  of  the  order  of  lellu*t 
refembling  the  hippopotamus,  has  the  fore-hoofs  divided  into 
four,  and  the  hind-hoofs  into  three  parts.  The  nofe  of  the- 
male  extends  far  beyond  the  lower  jaw,  is  fender,  and  forms 
a  fort  of  probofeis  ;  it  is  capable  of  being  contracted  or  ex¬ 
tended  at  pleafure,  and  its  fides  are  fulcated.  The  extre¬ 
mities  of  both  jaws  end  in  a  point,  and  there:are  ten  cutting 
teeth  in  each.  Between  them  and  the  grinders  there  is  a  va¬ 
cant  fpace  ;  and  there  are  ten  grinders  in  each  jaw.  The  ears 
are  ere£,  the  eyes  fmall,  and  the  body  is  ffiaped  dike  that  of 
a  hog.  The  back  is  arched  ;  the  legs -are  ffiort ;  and  the 
hoofs* fmall,  black,  and  hollow.  The-  tail  is  very  fmall.  The 
animal  grows  to  the  fize  of  a  heifer  half  a  year  old.  The 
hair  is  ffiort  :  when  young,  it  is  fpotted  with  white  ;  when, 
old,  of  a  dufky  colour.  — It  inhabits  the  woods  and  rivers  of: 
the  eaftern  fide  of  South  America,  from  the  Jllhmus  of  Da- 
lien  to  the  river  of  Amazons.  It  fleeps  during  day  in  the 
darktft  and  thick  eft  foreft  adjacent  to  the  banks,  and  goes  - 
out  in  the  night-time  in  fearch  of  rood.  It  lives  on  grafs,. 
fu  >ar-canes,  ar.d  on  fruits.  If  diflurbed,  it  takes  to  the  water  ^ 
fweems  very  well;  or  finks  below,  and,  like  the  hippopota-  \ 
mils,  walks  on  the  bottom  as  on  dry  ground.  It  makes  a 
fort  of  biffing  noife. — This  is  the  largcft  of  the  America:* 
animals. 

1  APPING,  in  general,  the  a&  of  piercing  a  hole  in  a 
veffiel,  and  applying  a  tube  or  cariula  in  the  aperture,  for  the- 
commodious  drawing  off  the  liquor  contained  therein. 

Tapping,  in  furgery.  See  Surgery. 

TAPROBANE,  the  ancient  name  of  the  ifland  of  Cey¬ 
lon.  See  Ceylon.  ; 

TAR, a  thick,  black,  un£uousfubftance  obtained  chicflv 
from  old  pines  and  fir-trees  by  burning  them  with  a  clofe 
fmothering  heat.  It  is  prepared  in  great  quantities  in  Nor¬ 
way,  Sweden,  Germany,  Ruffia,  and  North  America,  and 
in  other  countries  where  the  pine  and  fir  abound.  For  the 
method  of  obtaining  it,  fee  the  article  Pinus,  page  765. 

Becher,  the  celebrated  chemift,  firft  propofed  to  make  tar. 
from  pit-coah  Manufactures  for  this  purpofe  have  been- 
eflabli fhed  many  years  ago  in  the  bifhopric  of  Liege,  and 
8  iau 
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“Taranto  5n  feveral  pans  of  England.  In  the  year  178*1,  the  carl  of 
jl  .  Dundanald  obtained  a  patent  for  extracMn  7  tar  from  pit- 
Tarpofua.  ^  a  new  pv0cefs  of  dift illation  1  fee  Coat,,  page  8q.). 
”” v  Great  hopes  were  entertained  of  the  value  of  this  difco- 

very,  but  we  have  not  heard  that  it  has  atifwered  cxpec- 
tatkm. 

Tar,  which  is  well  known  for  its  economical  ufes,  is  pro¬ 
perly  an  empyrev.rr.atic  oil  ol  turpentine,  and  has  been  much 
n  fed 'as  a  medicine  both  internally  and  externally  (fee  PiiAR- 
mac^V^.)*  Tar- water,  or  water  impregnated  with  the 
more  foluble  parts  of  tar,  was  formerly  a  popular  remedy. 
See  Pharmacy,  n°  40,. 

TARANTO,  the  ancient  Tarentum.  a  fea  port  town 
of  Italy,  in  the  kingdom  of  Naples,  and  in  the  Terra*  de 
Otranto.  It  is  a  ftronsr  and  populous  place,  with  art  arch- 
Pri {lop’s  fee,  and  the  title  o*  a  principality-.  It  is  Seated  on 
a  pen  in  Tula,  and  is  defended  by  a  fti  orrg  cattle  ;  but  the  bar- 
hour  is  choakerl  np.  E  Long.  1  7.  20.  N.  Lat.  .to.  3  :. 

TARANTULA,  a  Ipecies  of- Aranea,  to  called 
Taranto,  the  place  where  they  are  faid  to  abound. 
Aranea,  rpcc»es  1 3. 

TARASCON,  an  ancient,  populous,  and  band  fome  town 
of  France,  in  the  department  of  the  Mouths  of  the  Rhone, 
iind  late  province  o*  Provence,  with  a  well-built  caftle,  feat- 
tH\  on  the  river  Rhone,  oppofile  Eouicaire,  with  which  it 
communicates  by  a  bridge  of  boats.  Its  commerce  con  ft  (Is 
in  oil,  brandy,  Parch,  and  finds  that  are  much  worn,  one 
fort  being  of  coarfe  filk,  and  the  other  of  the  fame  material 
and  wool.  It  is  10  miles  north  of  Arles,  and  375  fouth  by 
call  of  Paris  E.  Long.  4.  49*  N-.  Lat.43.  46. 

TARAZONA,  a  llVonsr  town  of  Spain,  in  the  kingdom 
of  Arragon,  and  on  thtf  frontiers  of  Old  Caftile,  with  a  b> 
{hop’s  fee.  It  is  feated  partly  on  a  rock,  and  partly  in  a 
fertile  plain,  on  the  river  Chiles.  It  was  taken  from  the 
Moors  in  11  to.  W.  Long.  J.  26.  N  Lat.  42.  10. 

TARCHONANTHUS,  flea-bane,  in  botany :  Age- 
nus  of  plants  belonging  to  the  clafs  of  fyngemfw,  and  to 
the  cider  oV polygamt a  a  quails  ;  and  in  the  natural  fyftertl 
ranging  under'  the  49^  order,  Cornpftftt#-  J  he  iecept<icle 
k  villous,  and  the  pappus  plumy  :  the  caJv*  is  monephyl- 
loiis,  turbinated,  and  half  divided  into  feven  fegments.  There 
are  only  three  Ipecies  known  ;  the  camphoraius ,  glaber,  and 
ericoidts . 

TARE,  is  an  allowance  for  the  outfide  package  that 
contains  fuch  good?  as  cannot  be  unpacked  without  de- 
tViment  ;  or  for  the  papers,  threads,  bands,  &C.  that  m- 
•  clofe  or  bind  any  goods  imported  loofe  ;  or  though  import¬ 
ed  in  calks,  cherts.  Sc c.  yet*  cannot  be  unpacked  and  weigh¬ 
ed  neat. 

Tare,  or  vftch.  See  Vicia. 

TARGET,  a  kind  of  Ihield  or  weapon  of  defence  made 
life  of  bv  the  ancients. 

TARGIONI  A,  in  botany;  a  genus  of  plants  belong¬ 
ing  to  the  .clafs  of  crypto^nmiay  and  natural  order  of  alga* 
The  calyx  is  bivaived,  including  a  globular  body.  There 
is  only  one  ipecies  ;  the  hypaphylla ,  which  is  a  native  of* 
Great  Britain/  The  hypophylla,  or  vetch  targioni?,  has 
leaves  about  a  quarter  of  an  inch  long,  of  a  heart  fhape,  in¬ 
verted,  and  growing  p  roil  rate  in  a  clump  together:  their 
upper  iurface  is  preen,  covered  with  whitiih  papillre,  and 
their  lower  furface  is  black.  The  fruaif cation  grows  at 
the  great  end  of  the  leaf  on  the  lower  lide,  and  con  hits  of 
two  concave  valves  or  hemiipheres,  of  a  leddifh  black  colour, 
inclofing  a  chocolate  coloured  globule,  refembling  the  feed 
o*  a  tare  or  vetch,  full  of  a  yellow  powder.  The  leaves  in- 
creale  by  ihooting  out  young  offsets  from  their  Tides  like 
the  polypus.  This  plant  is  found  in  the  north  of  England, 
and  near  the  Tarbet  oi  Cantina  in  Scotland. 


7’ A 11  GUM,  a  name  given  to  the  Chaldee  paraphrafes  of  T  ■ 
the  books  or  the  Old  Teftament.  They  are  called  para-  — " 
phrafa  or  expoptlons,  becanfe  they  are  rather  comments  and 
explications  than  literal  tranflations  o1  the  text.  .  \  hey  are 
written  in  the  Chaldee  tongue,  which  became  familiar  to  the* 
Jews  after  the  time  o  their  caotivity  in  Babylot  and  was 
more  known  to  them  than  the  Hebrew  itlelf.  So  that 
when  the  Hebrew  text  was  read  in  the  fyn a. rogue,  or  in  the 
temple,  they  penerally  added  to  it  an  explication  in  the 
Chaldee  tongue  for  the  fervice  of  the  people,  who  had  but 
a  very  tmoerfeft  knowledge  of  the  Hebrew  tongue.  It  is 
probable,  that  even  from  the  time  o'  Ezra  this  enftom  be¬ 
gan,  ft  nee  this  learned  feribe  reading  the  law  to  the  people- 
in  the  temple,  explained  it,  with  the  other  prierts  that  were* 
with  him,  to  make  it  underftood  by  the  people  (Neliem. 
viii.  7  *9  ). 

But  though  the  cuflom  of  making  the  fe  forts  of  export- 
tions  ip  the  Chaldee  language  be  very  ancient  among  the 
Hebrews,  yet  have  they  no  v/nitten  paraph  rates  or  targum* 
before  the  era  of  Onkclos  and  Jonathan,  who  lived' about  the 
time  of  our  Saviour.  Jonathan  is  placed  about  30  years  be¬ 
fore  Chrift,  under  the  reign  of  Herod  the  Great.  Onkclos  is 
fomething  more  modern.  The  tar  urn  of  Onkelos  is  the 
mod  of  alherteemed,  and  copies  are  to  be  found  in  which  it 
is  -inferted  vertc  for  verie  with  the  Hebrew,  h  is  fo  ffort 
and  fo  fimple,  that  it  cannot  be  fufpeffed  of  being  corrupted. 
This  paraph  raft  wrote  only  upon  the  Uoolts  of  Mofes  ;  and 
his  ftyle  approaches  nearly  to  the  purity  of  the  Chaldee,  as 
it  is  found  in  Darn'd  and  Ezra.  This  targum  is  quoted  in 
the  mifna,  but  was  not  known  either  to  Eulebius,  St  Je¬ 
rome,  or  Origcn. 

The  targum  of  Jonathan  fon  of  Uziel  is  upon  the  greater 
and  leffer  prophets.  He  is  much  more  diffufe  than  Onkelos, 
and  ef^ecially  upon  the  leffer  prophets,  where  he  takes  great 
liberties,  and  runs  on  in  allegories  His  Ryle  i*  pure  enough, 
and  approaches  pretty  neat  to  the  Chaldee  of  Onkelos.  It  13 
thought  that  the  Jewifh  dodlors  who  lived  above  yco  years 
after  him  made  fome  additions  to  him. 

The  targum  ol  Jofeph  the  Blind  is  upon  the  Hagiogra- 
pha.  This  author  is  much  more  modern,  and  lefs  efteemed 
than  tliofe  we  have  now  mentioned.  He  has  written  upon 
the  Pfalms,  Job,  the  Proverbs,  the  Cantic’es,  Eeclefiaftes, 
Ruth,  and  Eftlier.  His  Ryle  is  a  very  corrupt  Chaldee, 
with  a  great  mixture  of  woids  from  foreign  languages. 

The  targum  of  Jerufalem  is  only  upon  the  Pentateuch  ; 
nor  is  that  entire  or  perfect.  There  are  whole  verfes  want¬ 
ing,  others  tranfpofed,  others  mutilated  ;  which  has  made 
many  of  opinion  that  this  is  only  a  fragment  of  fome  ancient 
paraphrafe  that  is  now  loti:  7  here  is  no  targum  upon 
Daniel,  or  upon  the  books  of  Ezra  and  Nehemiah. 

Thefe  targums  are  of  great  ufe  foi  the  better  undemand¬ 
ing  not  only  of  the  Old  Veftament,  on  which  they  are  writ¬ 
ten,  but  alfo  of  the  New.  As  to  the  Old  Teftament,  they 
ferve  to  vindicate  the  genuinenefs  of  the  p refen t  Hebrew 
text,  by  proving  it  to  be  the  lame  that  was  in  ufe  when 
thefe  targums  were  made,  contrary  to  the  opinion  of  thofe 
who  think  the  Jews  corrupted  it  after  our  Saviour’s  time. 
They  help  to  explain  many  words  and  phrafes  in  the  He¬ 
brew  original,  and  they  hand  down  to  us  many  oL  the  an¬ 
cient  cuftoms  of  the  Jews.  And  fome  of  them,  with  the 
phrafeologies,  idioms,  and  peculiar  forms  of  Ipeech,  which 
we  find  m  them,  do  in  many  inftances  help  as  much  for 
the  better  illullration  and  better  undemanding  o'  the  New- 
7’e  (lament  as  o<  the  Old  ;  the  Jerufalem  Chaldee  dialed,  in 
which  they  are  written,  being  the  vulgar  hngoa  •  e  of  the 
lews  in  our  Saviour  s  time.  They  alio  very  much  ferve  the 
Chriftian  caufe  againft  the  Jews,  by  interpreting  many  of  the 
prophecies  of  the  Mdfiah  in  the  Old  Teftament  in  the*  fame 
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f’arif  manner  as  the  Chriftians  do.  Many  inftancca  are  produced 
II  to  this  purpofe  by  Dr  Prideaux  in  his  Connect,  of  tl>e  Hlji . 
tyfy-  tqf  the  0/d  and  New  Tejl.  vol.  iv~p.  777,  See . 

Theft  targums  aie  publifhed  to  the  bed  advantage  in  the 
fecond  edition  of  the  great  Hebrew  Bible  fet  forth  at  Ba- 
fil  by  Buxtorf  the  father,  anno  1610;  for  lie  has  redtified 
the  Chaldee  text,  and  reformed  the  vowel  pointings  in  it  : 
the  targums  having  at  firft  been  written  without  vowel 
points,  which  were  afterwards  added  very  erroneoufly  by 
fome  Jews. 

TARIF,  a  table  or  catalogue  containing  the  names  of 
different  forts  of  merchandize,  with  the  duties  to  be  paid  as 
fettled  by  authority  amongft  trading  nations. 

TARPA  (Spurius  Mecius),  a  Latin  critic  in  the  time 
of  Julius  Caefar  and  Auguftus.  He  had  his  tribunal  in  the 
temple  of  Apollo,  where,  with  four  affiftants,  he  paffed  fen- 
tence  on  the  works  of  the  poets.  Cicero  and  Horace  make 
honourable  mention  of  this  critic. 

TARPAULIN,  a  piece  of  canvafs,  well  tarred  over,  to 
keep  off  the  rain  from  any  place.  The  term  is  alfo  often 
applied  in  a  burlefque  fenfe  to  a  perfon  that  has  been  all  his 
life  bred  to  the  lea. 

TARPEIAN,  in  Roman  antiquity,  an  appellation  given 
to  a  deep  rock  in  Rome  ;  whence,  by  the  law  of  the 
twelve  tables,  thofe  guilty  of  certain  crimes  were  precipi¬ 
tated.  It  took  its  name  from  Tarpeia,  a^vedal  virgin, 
who  was  killed  by  the  Sabines,  as  related -under  the  article 
Rome,  nJ  24. 

TARQUIN  the  Elder,  king  of  Rome,  fucceeded  Ancus 
Martius  615  B.  C.  See  Rome,  n°  35 — 40. 

TjiRnyiN  the  Proud ,  a  tyrant  and  ufurper.  See  the  ar¬ 
ticle  Rome,  n°  49 — 51,  &c. 

TARRAGON,  or  dragon-wort.  See  Artemisia. 

TARROCK,  in  ornithology,  a  fpecies  of  Larus. 

T ARSHISH,  or  Tartessus,  a  town  frequently  men¬ 
tioned  by  ancient  authors,  the  lituation  of  which  it  is  difficult 
to  afeertain.  See  the  opinions  of  Mr  Bruce  and  Dr  Doig 
on  this  fubjedt  under  the  article  Ophir. 

TARTAN, 'in  fea  language,  a  fmall  coading  veffel  navi¬ 
gated  in  the  Mediterranean  fea,  and  having  only  one  mad 
and  a  bowfprit,  the  principal  fail,  which  is  extremely  large, 
being  extended  by  a  lateen-yard.  When  tartans  put  up  a 
fquare  fail,  it  is  called  a  fail  of  fortune. 

TARTAR,  a  hard  folid  fubdance  which  feparates  from 
wine  after  complete  fermentation,  and  adheres  to  the  top 
and  Tides  of  the  cafks.  See  the  Index  to  Chemistry  and 
Pharmacy. 

TARTARY,  a  very  large  country  of  Afia,  fituated 
between  57°  and  160°  of  E.  Long,  reckoning  from  the 
weft  end  of  the  ifle  or  Ferro,  and  between  370  and  55° 
of  Lat.  It  is  bounded  on  the  north  by  Siberia,  or  that 
part  of  Afia  which  belongs  to  Ruffia  ;  on  the  weft  by  the 
rivers  Don,  Wolga,  and  Kama,  which  feparate  it  from 
Ruffia;  on  the  fouth  by  the  Euxine  and  Cafpian  Seas, 
Karazm,  the  two  Bukharias,  China,  and  Korea  5  and  on 
the  eaft,  by  the  Oriental  or  Tartarian  ocean.  It  extends 
from  ead  to  weft  the  fpace  of  104  degrees  in  longitude,  or 
4 1 45  geographical  miles  ;  but  its  breadth  is  not  proportion- 
able,  being  not  above  960  miles  where  broaded,  and  where 
narrowed  330. 

This  vaft  region  is  divided  into  two  great  parts  ;  the  one 
called  the  Weftern ,  the  other  the  Eajlern  Tartary . 

Weftern  Tartary,  which  is  much  more  ex  ten  five  than 
the  Eaftern,  containing  139  degrees  of  longitude  out  of 
1 61,  is  inhabited  by  a  great  number  of  nations,  or  tribes 
©f  people,  who  are  called  Alungls  or  Mungals ,  by  tliein- 
felvts  ;  and  Moguls  or  Tartars ,  indifferently,  by  other  na¬ 
tions. 

Vol.  XVIII.  Part  I, 
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The  principal  mountains,  or  rather  chains  of  mountains,  Tartary, 
found  in  this  part  of  Great  Tartary,  may  be  divided  into  r 
three  claffes  :  firft,  thofe  which  run  along  the  northern  bor¬ 
ders  of  it  ;  and  though  perhaps  not  always  contiguous,  or 
of  the  fame  denomination,  go  under  the  general  name  of 
Ulug  Tag,  or  Dag,  that  is,  the  Great  Mountain.  Secondly, 
thofe  which  make  the  fouthern  bounds,  and  are  called 
Kichug  Tag,  or  the  Leffer  Mountain .  The  third  great 
chain  is  called  Mount  A  It  ay,  lying  nearly  in  the  middle, 
between  the  Cafpian  Sea  and  Eaftern  Tartary,  and  ex¬ 
tending  between  the  other  two,  in  about  the  noth  degree 
of  longitude. 

The  principal  rivers  of  Weftern  Tartary,  befides  the  Dnie¬ 
per,  Don,  and  Wolga,  are  the  Jaik  or  Yaik,  and  Yem, 
both  descending  from  the  Ulug  Tag,  and  falling  into  the 
Cafpian  Sea  on  the  north  fide  ;  the  river  Hi  or  Khonghis, 
which  riles  out  of  the  Kichug  Tag,  on  the  borders  of  Lit¬ 
tle  Bukharia,  and  runs  north-weft  into  the  lake  Palkafi, 
which  is  about  forty  miles  long,  and  30  broad,  in  latitude 
48°,  longitude  97°,  reckoning  from  the  ifle  of  Ferro  :  on 
this  river  the  khan  of  the  Eluths  or  Kalmucks  ufuaily  re- 
fides  ;  the  river  Irtifli,  Irtis,  or  Erchis,  which  rifes  in  Mount 
Altay,  and  runs  weft  ward,  inclining  to  the  north,  between 
two  branches  of  it,  into  the  lake  Sayfan,  Saffan,  or  Ifan, 
called  alfo  Honhotu-Nor,  90  miles  long  from  weft  to  eaft, 
and  40  broad,  in  latitude  470  30',  longitude  104°  ;  from 
whence  iffuing  again,  it  paffes  north-weft,  through  part  of 
Siberia,  and  falls  into  the  Oby,  which  has  its  fource  in  the 
fame  mountain,  about  one  degree  to  the  north  of  that  of  the 
lrtifh  ;  and  feven  or  eight  degrees  to  the  nortli-caft  rifes  the 
Kem  or  Jenilea,  which  runs  weftward  for  the  fpace  of  feveu 
or  eight  degrees,  and  then  turning  northward  enters  Siberia. 

The  next  river  of  note  is  the  Selinga,  which  rifes  out  of  the 
lake  Kofogol,  Hutuktu  or  Kliutuktu,  which  is  70  miles 
long  from  fouth  to  north,  and  20  broad,  in  latitude  5 2°, 
longitude  1 180,  not  far  from  the  fource  of  the  Jenifca,  and 
taking  a  fweep  fouthward,  round  by  the  eaft,  falls  north¬ 
ward  into  the  lake  Baykal  in  Siberia,  about  33  leagues 
north-weft  of  the  city  Selinghinfkoy,  which  ftands  upon  it. 

Into  the  Selinga  runs  the  Orkon,  coming  from  the  fouth.. 
weft  ;  and  into  the  Orkon  the  Tula,  rifing  eaftward  in 
Mount  Kentey.  On  the  fame  mountain  rifes  alfo  two  other 
rivers,  viz.  the  Onon,  called  alfo  by  the  Tartars  Saghaliatt 
Ula,  or  the  Dragon  river,  and  by  the  Ruffians  Amur ; 
which  running  north-eaftward,  and  then  taking  a  large 
fweep  by  the  fouth,  rolls  along  the  bounds  of  Eaftern  Tar¬ 
tary,  and  falls  into  the  Eaftern  Ocean.  On  its  banks  ftand 
two  cities  ;  Nerchinfkoy  or  Nipchew,  a  frontier  of  the  Ruf¬ 
fians,  aim  oft  due  north  of  Pekin  in  China  ;  and  Saghalian 
Ula,  poffeffed  by  the  Chinefe.  Another  large  river  is  the 
Iveilon  or  Kerulon,  which  running  north-eaftward,  falls  in¬ 
to  the  lake  Kulon  or  Dalay,  which  is  60  miles  long  from 
fonth-weft  to  north-eaft,  and  27  broad,  in  latitude  48°  30', 
longitude  135°,  and  iffuing  out  again  under  the  name  of 
Ergona  or  Argun,  joins  the  Saghalian  Ula,  about  170  miles 
beyond  Nerchinfkoy.  To  thefe  let  us  add  the  river  Kalka, 
from  whence,  though  fmall,  the  Kalka-Moguls  or  Mongols 
take  their  name.  It  rifes  in  the  mountains,  feparating  Eaft¬ 
ern  from  Weftern  Tartary,  and,  running  eaftward,  falls  in¬ 
to  the  lake  Puir,  and  then  into  that  of  Kulon,  before  fpo- 
ken  of. 

In  the  middle  of  a  defert,  on  the  banks  of  the  river  Ir- 
tilh,  is  a  remarkable  piece  of  antiquity  called  Sedmy  Pa  la- 
ty,  or  the  feven  palaces . 

Above  the  Sedmy  Palaty,  towards  the  fource  of  the  Ir- 
tiffi,  grows  the  beft  rhubarb  in  the  world,  without  the  leaft 
culture.  In  the  plain  of  this  country  alfo,  about  eight  or 
ten  days  journey  from  Tomfky  in  Siberia,  are  found  many 
R  r  tombs 
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Tamry.  tombs  and  bury  in.?- places  of  ancient  heroes,  who  in  all  pro-  with  fifh  and  fowl.  In  particular,  here  are  wild  mules,  hor- 
babilitv  fell  in  battle.  Thefe  tombs  are  calily  diftinguifhed  fes,  and  dromedaries,  wild  boars,  feveral  kinds  of  deer,  a  fpe- 


'  bability  fell  in  battle.  Thefe  tombs  are  calily 
by  the  mounds  of  earth  and  ftene  raifed  over  them.  The 
Tartars  fay,  Tamerlane  had  many  engagements  in  this  coun¬ 
try  with  the  Kalmucks,  whom  he  in  vain  endeavoured  to 
conquer.  Many  perfons  go  from  Tomfky,  and  other  parts, 
every  fummer,  to  thefe  graves,  which  they  dig  lip,  and  find 
among  the  afhes  of  the  dead  coniiderable  quantities  of  gold, 
filver,  brafs,  and  fome  precious  ftones,  but  particularly  hilts 
of  fwords  and  armour.  They  find  alfo  ornaments  of  fad- 
dles  and  bridles,  and  other  trappings  for  horfes  ;  and  fome- 
times  thofe  of  elephants.  Whence  it  appears,  that  when 
any  general  or  perfon  of  diftinftion  was  interred,  all  his 
arms,  his  favourite  horfe  and  fervant,  were  buried  with  him 
in  the  fame  grave  ;  this  cuftom  prevails  to  this  day  among 
the  Kalmucks  and  other  Tartars,  and  feems  to  be  of  great 
antiquity.  It  appears  from  the  number  of  graves,  that 
many  thoufands  mud  have  fallen  in  thofe  places  ;  for  the 
people  have  continued  to  dig  for  treafure  many  years,  and 
ftill  find  it  unexhaufted.  They  are,  indeed,  iometimes  in¬ 
terrupted,  and  robbed  of  all  their  booty,  by  parties  of  Kal¬ 
mucks,  who  abhor  difturbing  the  afhes  of  the  dead.  Arm¬ 
ed  men  on  horfeback,  caft  in  brafs,  of  no  mean  defign  and 
workman fh ip,  with  the  figures  of  deer  caft  in  pure  gold, 
have  been  dug  out  of  thefe  tombs.  They  once  difeovered 
an  arched  vault,  where  they  found  the  remains  of  a  man, 
with  his  bow,  lance,  and  other  arms,  lying  on  a  filver  table. 
On  touching  the  body,  it  fell  to  duft.  The  value  of  the 
table  and  arms  was  very  confiderable.  For  the  manners  and 
cuftom s  of  thefe  Tartars,  fee  Kalmucks. 

Great  quantities  of  a  kind  of  ivory,  called  by  the  natives 
Mammons-horn ,  are  found  in  this  country  and  in  Siberia,  on 
the  banks  of  the  Oby.  They  are  commonly  found  on  the 
banks  of  rivers  that  have  been  wafhed  by  Hoods.  Some  of 
them  are  very  entire  and  frefh,  like  the  beft  ivory  in  all  te- 
fpe&s,  excepting  only  the  colour,  which  is  of  a  yellowifh 
liue.  In  Siberia  they  make  fnuff-boxes,  combs,  and  divers 
forts  of  turnery  ware  of  them.  Some  have  been  Found 
weighing  above  100  pounds  Englifti. 

The  mo  ft  confiderable  tribes  in  Weftern  Tartary,  next  to 
the  Kalmucks,  are  the  Kalkas  and  Mungls,  or  Mongals, 
properly  fo  called.  The  country  of  the  Kalkas  extends 
caft  ward,  from  mount  Altay  to  the  fource  of  the  river  Kal¬ 
ita,  whence  they  derive  their  name,  in  the  borders  of  Eaft- 
ern  Taitary,  and  139th  degree  of  longitude.  The  territo¬ 
ries  of  the  Mungls,  or  Mongalia,  lie  to  the  fouth  of  thofe 
of  the  Kalkas,  between  them  and  the  great  wall  of  China, 
to  which  empire  both  nations  are  fubje&.  Befides  thefe 
tribes,  who  are  idolaters  of  the  religion  of  the  Delay  Lama, 
there  are  others,  who  pofiefs  that  part  of  Weftern  Tartary 
called  Turkeflan,  the  original  country  of  the  Turks  and 
Turkmans,  fituated  to  the  north  of  Great  Bukharia  and 
Karazm,  between  thofe  countries  and  the  dominions  of  the 
Eluths.  Under  Weftern  Tartary  alfo  is  comprehended 
Tibet,  Thibet,  or  Tobbut,  fubjeft  to  the  Delay  Lama,  or 
great  higli-prieft  of  the  Pagan  Tartars  and  Chinefe. 

In  all  the  vaft  region  of  Weftern  Tartary,  there  are 
but  few  towns,  moft  of  the  inhabitants  living  under  tents, 
efpecially  in  fummer,  and  moving  from  place  to  place  with 
their  Hocks  and  herds.  They  generally  encamp  near  fome 
river  for  the  convenience  of  water. 

The  air  of  this  country  is  temperate,  wholefome,  and  ptea- 
fant,  being  equally  removed  from  the  extremes  of  heat  and 
cold.  As  to  the  foil,  though  there  are  many  mountains, 
lakes,  and  deferts  in  it,  yet  the  banks  of  the  rivers,  and  the 
plains,  fome  of  which  are  of  great  extent,  are  exceeding  fer¬ 
tile.  The  mountains,  woods,  and  deferts,  abound  with  ve- 
nifon,  game,  and  wild  fowl ;  and  the  rivers  and  lakes  both 


cies  of  goats  with  yellow  hair,  fquirrels,  foxes  ;  an  animal 
called  bautehan ,  refembling  an  elk  ;  another  called  chulon  or 
che/i/on ,  that  feems  to  be  a  lort  of  lynx  ;  and  a  creature 
called  tael-pr,  as  finall  as  an  ermine,  of  whole  Heins  the  Chi¬ 
nefe  make  mantles  to  keep  out  the  cold.  Among  other 
birds  of  extraordinary  beauty,  bred  in  this  country,  there  is 
one  called  the  Jhonhar ,  which  is  all  over  white  except  the 
beak,  wings,  and  tail,  which  are  of  a  very  fine  red.  Not- 
withftanding  the  foil  in  many  parts  of  Taitary  is  fo  luxuri¬ 
ant,  yet  we  are  told  it  does  not  produce  a  fingle  wood  of 
tall  trees  of  any  kind  whatever,  excepting  in  fome  few  places 
towards  the  frontiers  ;  all  the  wood  that  is  found  in  the 
heart  of  the  country  confifting  of  fhrubs,  which  never  exceed 
the  height  of  a  pike,  and  even  thefe  are  rare. 

It  is  remarkable,  that  in  all  the  vaft  dominions  of  Mon¬ 
galia,  there  is  not  fo  much  as  a  finale  houfe  to  be  feen.  All 
the  people,  even  the  prince  and  high-prieft,  live  couftantly  in 
tents,  and  remove  their  cattle  from  place  to  place  as  conve- 
niency  requires.  Thefe  people  do  not  trouble  themfelves 
with  ploughing  or  digging  the  ground  in  any  fafhion,  but 
are  content  with  the  produce  of  their  Hocks,  though  the 
foil  is  exceeding  fine,  and  capable,  by  proper  culture,  of  pro¬ 
ducing  grain  of  feveral  forts. 

In  the  country  of  the  Mongals  the  grafs  is  very  thick 
and  rank,  and  would  with  little  labour  make  excellent  hay. 
This  grafs  is  often* fet  on  fire  by  the  Mongals  in  the  fpring 
during  high  winds.  At  fuch  times  it  burns  moft  furioufly, 
running  like  wild-fire,  and  fpreading  its  flames  to  the  di- 
ftance  of  perhaps  10  or  20  miles,  till  its  progrefs  is  inter¬ 
rupted  by  fome  river  or  barren  hill.  The  rapidity  of  thofe 
flames,  their  fmoke  and  crackling  noife,  cannot  eafily  be 
conceived  by  thofe  who  have  not  feen  them.  When  any 
perfon  finds  himfelf  to  the  leeward  of  them,  the  only  me¬ 
thod  by  which  he  can  fave  himfelf  from  their  fury,  is  to 
kindle  immediately  the  grafs  where  he  Hands,  and  follow  his 
own  fire.  For  this  purpofe,  every  perfon  is  provided  with 
Hints,  fteel,  and  tinder.  The  reafon  why  the  Mongals  fet 
fire- to  the  grafs,  is  to  procure  early  pafture  to  their  cattle. 
The  afnes  left  upon  the  gound  fink  into  the  earth  at  the 
melting  of  the  fnow,  and  prove  an  excellent  manure  ;  fo  that 
the  grafs  in  the  fpring  rifes  on  the  lands  which  have  been 
prepared  in  this  manner  as  thick  as  a  field  of  wheat.  Ca¬ 
ravans,  travellers  with  merchandife,  but  efpecially  armies, 
never  encamp  upon  this  rank  grafs  ;  and  there  are  feveral 
inftances  of  confiderable  bodies  of  men  being  put  in  confu- 
fion,  and  even  defeated,  by  the  enemy’s  letting  fire  to  the 
grafs. 

Eaftern  Tartary,  according  to  the  limits  ufually  afiigned 
it  by  hiftorians  and  geographers,  is  bounded  to  the  weft  by 
Weftern  Tartary,  or  by  that  part  pofiefled  by  the  proper 
Mungls  and  Kalkas  ;  on  the  north  by  Siberia  ;  on  the  eaft 
by  that  part  of  the  Oriental  Ocean  called  the  Tartarian 
Sea  ;  and  on  the  fouth  by  the  fame  fea,  the  kingdom  of 
Korea,  and  the  Yellow  Sea,  which  feparates  it  from  China. 
It  is  fituated  between  the  1  37th  and  1  60th  degrees  of  lon¬ 
gitude,  being  about  900  miles  long  from  fouth  to  north, 
and  near  as  many  in  breadth  from  weft  to  eaft,  yet  but 
thinly  peopled.  This  large  region  is  at  preient  divided  into 
three  great  governments,  all  fnbjeft  to  the  Chinefe,  viz. 
Shing-yang  or  Mugden,  Knrin-ula,  and  Tfitfikar. 

The  government  of  Shin-yang,  containing  all  the  ancient 
Lyau-tong  or  Quan-tong,  is  bounded  on  the  fouth  by  the 
great  wall  of  China  and  the  Yellow  Sea;  on  the  eaft,  north, 
and  weft,  it  is  inclofed  by  a  wooden  palifade,  feven  or  eight 
feet  high,  fitter  to  mark,  its  bounds  and  keep  out  petty  rob¬ 
bers  than  to  oppofe  an  army. 
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The  lands  of  this  province  are  for  the  general  very  fertile, 
"J producing  abundance  of  wheat,  'millet,  roots,  and  cotton. 
They  alfo  afford  paftnre  to  great  numbers  of  fheep  and  oxen, 
which  are  rarely  feen  In  any  of  the  provinces  of  China. 
They  have  indeed  but  little  rice;  yi%  to  make  amends,  there 
is  plenty  of  apples,  pears,  hazel  nuts,  filberds,  and  chefnuts, 
oven  in  the  foreds  The  eaftern  part,  which  borders  on  the 
ancient  country  o"  the  Manchews  and  kingdom  of  Korea,  is 
full  of  dcierts  and  bogs.  The  principal  cities  of  this  go¬ 
vernment  are  Shingyang  or  Mugden,  Fong  whang  chin ir, 
Inden,  Ichew,  and  King  chew.  This  country  was  the  oii- 
ginal  feat  of  the  I  artar  tribe  of  the  Manchews,  who  have 
been  mailers  of  China  above  100  years. 

The  government  oi  Kirin -ula  hotun  is  bounded  weftward 
by  the  palifade  of  Lyau-tong  ;  on  the  ealt,  by  the  Eadern 
Ocean  ;  fouthward,  by  the  kingdom  of  Korea  ;  and  on  the 
north  by  the  great  river  Saghalian  ;  fo  that  it  extends  no 
fewer  than  12  degrees,  and  almoft  20  degrees  in  longitude, 
being  750  miles  in  length  and  600  in  breadth. 

This  vaft  country  abounds  in  millet  and  oats,  with  a  fort 
of  grain  unknown  in  Europe,  called  by  the  Cliinefe  may- 
fem-mi,  as  being  of  a  middle  kind  between  wheat  and  rice. 
It  is  wholeiome,  and  much  ufed  is  thofc  cold  regions. 
There  is  but  little  wheat  or  rice  here  ;  but  whether  that  is 
the  fault  of  the  foil  or  the  inhabitants,  vve  cannot  aflert. 
The  cold  begins  much  fooner  in  thefe  parts  than  at  Paris, 
whofe  latitude  is  near  50  degrees.  'Hie  forefts,  which  are 
very  thick  and  large  the  nearer  you  advance  to  the  Eadern 
Ocean,  contribute  not  a  little  to  bring  it  on  and  keep  it  up. 
The  banks  of  the  rivers  here,  in  furamer,  are  enamelled 
with  a  variety  o(  flowers  common  in  Europe,  excepting  the 
yellow  lilies,  which  are  of  a  mod  lively  colour,  in  height 
and  fhape  exa&ly  refembling  our  white  lilies,  but  a^e  ot  a 
much  weaker  feent.  But  the  plant  which  is  mod  efteemed, 
and  draws  a  great  number  of  herbalifts  into  thefe  deferts,  is 
the  gin-feng*,  called  by  the  Manchews  orbota ,  that  is,  the 
chuff  or  queen  of  plants.  It  is  highly  valued  for  its  virtues 
in  curing  feveral  difeafes,  and  all  decays  of  ilrength  proceed¬ 
ing  from  exceilive  labour  of  body  or  mind.  For  this  reafon 
it  has  always  been  the  principal  riches  of  Eadern  Tartary  ; 
what  is  found  in  the  north  of  Korea  being  cottfumed  in  that 
kingdom. 

Formerly  the  Chincfe  ufed  to  get  into  the  gin-feng  coun¬ 
try  among  the  mandarins  and  foldiers  continually  palling ; 
but  in  1700  the  emperor  Kang-hi,  that  his  Manchews  mi  rht 
reap  this  advantage,  ordered  io,oco  of  his  foldiers,  encamp¬ 
ed  without  the  great  wall,  to  go  and  gather  it,  on  condition 
that  each  fhould  give  him  two  ounces  of  the  bell,  and  take 
an  equal  weight  ot  fine  filver  for  the  remainder  :  by  which 
means  the  emperor  got  in  that  year  20,000  pounds  of  it  for 
lefs  th  n  one-fourth  ot  the  price  it  bears  at  Pekin.  The 
root  is  the  only  part  that  is  ufed  medicinally.  Its  value  is 
enhanced  by  its  age,  for  the  larged  and  firmed  are  the  bed. 
This  country  abounds  alfo  in  fine  fables,  grey  ermines,  and 
black  foxes 

One  of  the  tribes  of  Tartars  inhabiting  this  country  are 
called  the  Yu-pi  Tartars ,  whole  manner  of  life  is  fomewhat 
extraordinary.  All  the  fummer  they  fpend  in  fidiing  :  one 
part  ot  what  they  catch  is  laid  up  to  make  oil  for  their 
lamps;  another  lerves  for  their  daily  food;  and  the  reft, 
which  they  dry  in  the  fun,  without  faking,  for  they  have 
no  fait,  is  hid  up  for  their  winter's  provifions,  whereof 
both  men  and  cattle  eat  when  the  rivers  are  frozen.  Not- 
withdauding  rhis  diet,  a  great  deal  of  drength  and  vigour 
appears  in  mod  of  thefe  poor  people.  Their  raiment  con- 
fids  of  the  fkins  of  fifh,  w’hich,  after  di effing  and  dyeing  of 
three  or  four  colours,  they  fliape  and  few  in  lo  delicate  a 
manner,  that  one  would  imagine  they  made  ufe  of  filk,  till, 
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on  ripping  a  ditch  or  two,  you  perceive  an  exceeding  fine 
thong,  cut  out  of  a  very  thin  (kin.  When  the  rivers  are 
frozen,  their  fledges  are  drawn  by  dogs  trained  up  for  the 
purpofe,  and  highly  valued. 

Although  the  Mar-chew  language  is  as  much  ufed  at  the 
court  of  Pekin  as  the  Chmefe,  and  all  public  a&saredr?wg 
up  in  the  one  as  well  as  the  other  ;  yet:  it  began  to  decline 
and  would  probably  have  been  lod,  had  not  the  Tartars  ta^ 
ken  great  pains  to  prefers  it,  by  tranflating  Chincfe  books, 
and  compiling  di&ionaries,  under  the  emperor  s  patronage. 
Their  language  is  Angular  in  this  refjped,  that  the  vetb  dif¬ 
fers  as  o  ten  as  the  fub&antive  governed  by  it ;  or,  which  is 
the  fame  thin  (,  to  every  different  fubdantivc  they  ufe  a 
different  verb  ;  as  tor  indance,  when  they  would  lay,  make 
a  verfe ,  a  pi^ure,  a  Ji  due  ;  for  though  the  repetition  of  the 
fame  verb  in  difeoude  might  be  ex cu fable,  it  is  with  them 
unpardonable  in  writing,  as  making  a  mondrous  grating  t<f 
their  ears. 

Another.  Angularity  of  their  language  is  the  copioufnefa 
of  it  ;  for  indance,  befides  names  for  each  fpecies  of  ani¬ 
mals,  they  have  words  to  exprefs  their  feveral  ages  and  qua* 
Nties.  Jwlagon  is  the  geneial  name  for  a  do-  ;  but  tayha 
fignifies  a  dog  who  has  very  long  and  thick  hair  both  oil 
his  ears  and  tail  ;  and  yolo,  a  dog  with  a  long  thick  muzzle 
and  tail,  large  ears,  and  hanging  bps.  The  horfe,  as  more 
ferviceable  to  them,  has  20  times  more  names  than  the  dog; 
almod  every  motion  of  him  giving  occafion  to  a  different 
name.  Where  they  could  get  that  aftomfhing  multitude  of 
mimes  and  terms,  is  not  ealy  to  determine. 

This  country  is  but  thinly  peopled,  and  contains  only 
four  cities,  namely,  Kiiinula-hotun  or  Khotun,  Pedne  or 
Petuna,  Ninguta,  and  Putay  uh  hotun,  which  are  very  ill-, 
built,  and  encompaffed  with  no  better  than  mud  walls.  The 
firlt  dands  on  the  river  Songari,  and  is  the  refidence  of  the 
Manchcw  general,  who  has  all  the  privileges  of  a  viceroy, 
and  commands  die  mandarines  as  well  as  the  troops  Niju 
guta,  wh.ch  the  family  now  leigning  in  China  conficiers  as 
its  ancient  patrimony,  is  fituated  on  the  Hurkapira,  which 
runs  northward  into  the  Songari.  Its  name  Is  compound¬ 
ed  of  two  Tartarian  words  which  figniiy  feven  chiefs,  to 
exprefs  the  rile  of  the  Manchew  kingdom,  wdiich  uras  fird 
edablifned  by  feven  brothers  of  the  late  emperor  Kanghi'a 
great  grandfather’s  father. 

The  tribe  of  the  Manchews,  who  inhabit  a  part  of  Eaft- 
ern  Tartary,  and  are  lords  of  all  the  other  inhabitants  there¬ 
of,  are  called  by  the  Ruffians  Bogdoy ,  and  the  emperor  of 
China  Bogdoy  Khan  and  B  mu  l on  Bogdoy  Kb  m. 

.  The  third  government  into  which  Eadern  Tartary  is  di¬ 
vided,  is  that  of  Tfitfikar.  It  is  740  miles  long  and  (  00 
broad  ;  and  belongs  partly  to  China  and  partly  to  Rufliae 
The  people  are  great  hunters,  dexterous  archers,  and  pay 
their  tribute  in  fable-fkins ;  each  family  being  affeffed  twx> 
or  three,  or  more  a-year,  according  to  the  number  of  able 
perfons. 

This  province  is  inhabited  chiefly  by  three  forts  of  Tar¬ 
tars,  the  Manchews,  the  Salons,  and  1  aguri,  of  whom  the 
fird  are  maders.  The  Taguri  are  a  large  robiift  people, 
but  not  very  numerous.  They  live  in  houfes  or  huts,  and 
cultivate  barley,  oats,  and  millet.  Their  cattle  are  princi¬ 
pally  herfes,  dromedaries,  oxen,  cows,  and  fheep.  They 
make  much  ufe  of  their  oxen  to  ride  on. 

The  Solans  alfo  are  a  brave  robud  people.  Their  drefs 
is  a  fhort  jacket  of  wolves  fit  ins,  with  a  cap  of  the  fame  ; 
and  they  have  long  cloaks  made  of  fox  or  tigers  fkins,  to  de¬ 
fend  them  again d  the  cold,  efpecially  of  the  night.  They 
hang  their  bow’s  at  their  backs.  Their  women  ride  on  horfe- 
back,  drive  the  plough,  hunt  dags  and  other  game. 

Befides  the  country  towns  or  villages,  there  are  three  ci- 
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ties  in  the  province  of  Tfitfikar,  namely,  Tfitfikar,  Merghcn, 
and  Saghalian-ula-hotun.  The  garrifon  of  Tfitfikar,  the 
capital,  confifts  of  Manchews;  but  the  inhabitants  are  moft- 
ly  Chinefe.  According  to  their  own  account,  they  are  all 
fhammams,  or  conjurors,  and  invoke  the  devil  with  f right iul 
cries.  They  give  their  dead  two  burials,  firft  leaving  a  hole 
at  top  of  the  grave,  where  the  relations  daily  bring  victuals, 
which  they  convey  to  the  mouth  of  the  deceafed  with  a 
fpoon,  and  leave  drink  in  fmall  tin  cups  (landing  round  the 
grave.  This  ceremony  holds  for  feveral  weeks,  after  which 
they  bury  the  body  deeper  in  the  ground. 

Several  rivers  in  this  country  produce  pearls,  which, 
though  much  cried  up  by  the  Tartars,  would  be  little  va¬ 
lued  by  Europeans,  on  account  of  their  defe&s  in  fhape  and 
colour. 

The  kingdoms  or  countries  of  Corea,  Lyau-tong,  and 
Nyu-che,  forming  a  part  of  Katay,  Kitay,  or  Cathay,  and 
by  fome  included  under  Eaftern  Tartary,  are  more  propedy 
provinces  of  China,  though  they  lie  without  the  great  wall. 

UJbeck  Tart  ary.  To  the  north  and  north-eaft  of  Perfia 
lie  the  countries  of  Karafm,  and  Great  and  Little  Bukharia, 
which  being  moftly  iubjeft  to  and  inhabited  by  the  tribe  of 
Ufbeck  Tartars,  are  commonly  known  by  the  general  name 
of  UJbeck  Tartary. 

The  kingdom  of  Karafm  was  known  to  the  ancient 
Greeks,  as  appears  from  Herodotus,  Ptolemy,  and  other 
authors  of  that  nation,  by  the  name  of  Khorafmia .  At  pre- 
fent  it  is  bounded  on  the  north  by  the  country  of  Tur kef- 
tan,  and  the  dominions  of  the  great  khan  of  the  Eluths  or 
Kalmucks ;  on  the  eaft,  by  Great  Bukharia,  from  which  it 
is  feparated  partly  by  the  mountains  of  Irdar,  and  partly  by 
the  deferts  of  Karak  and  Gaznah  ;  on  the  fouth,  by  the 
provinces  of  Afterabad  and  Khoraflan,  belonging  to  Iran 
or  Perfia  at  large,  from  which  it  is  divided  by  the  river 
Jihun  or  Amu,  and  fundry  deferts  of  a  vail  extent ;  and  on 
the  weft  by  the  Cafpian  Sea. 

It  may  be  about  440  miles  in  length  from  fouth  to  north, 
and  300  from  weft  to  eaft;  being  lituated  between  the  3.9th 
and  46th  degrees  of  north  latitude,  and  the  7  1  ft  and  77th 
degrees  of  eaft  longitude.  The  country  confifts,  for  the 
mod  part,  of  vail  Tandy  plains,  fome  of  which  are  barren 
deferts,  but  others  afford  excellent  pafture.  There  is  good* 
land  in  feveral  of  the  provinces,  where  vines  grow,  and  wine 
h  made ;  but  water  being  fcarce,  a  great  part  of  the  coun¬ 
try  turns  to  no  account. 

Karafm  owes  all  its  fertility  to  three  rivers  and  a  lake. 

The  rivers  arc  the  Amu,  Khefii,  and  Sir.  The  Amu,  as  it 
is  called  by  the  Ufoecks  and  Perfians,  is  the  Jihun  of  the 
Arabs,  and  Oxus  of  the  ancient  Greeks.  It  has  its  fourcs* 
in  thofe  high  mountains  which  feparate  Little  Bukharia 
from  the  dominions  of  the  Great  Mogul ;  and,  after  puffing 
through  Great  Bukharia  and  Karafm,  divides  into  two 
branches,  one  of  which  falls  into  the  Khefii,  and  the  other 
into  the  Cafpian  Sea,  towards  the  borders  of  the  province 
of  Aftarabad.  The  Amu  abounds  with  all  forts  of  excel¬ 
lent  fifh,  and  its  banks  are  the  moft  charming  in  the  world. 

Along  them  grows  thofe  excellent  melons  and  other  fruits 
fo  much  efteemed  in  Perfia,  the  Indies,  and  Ruffia. 

*  The  river  Khefii  rifes  in*  the  mountains- to  the  north-eaft 
of  the  province  of  Samarkand  and  falls  into  thelake  of  Aral 
or  Eagles,  50  or  60  miles  below  its  jun&ion  with  a  branch 
of  the  Amu.  Its  banks  are  exceeding  fertile  wherever  they 
are  cultivated. 

The  Sir  or  Daria  rifes  in  the  mountains  to  the  eaft  cf 
Little  Bukharia,  and  after  a  long  courfe  weft  ward,  along 
the  borders  of  the  Bukharins-  and  Karafm,  falls  at  laft  into 
the  lake  Aral 
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Karafm  is  at  prefent  inhabited  by  three  forts  of  people, 
the  Sarts,  Turkmans,  and  Ufbeck  Tartars.  With  regard 
to  the  firft  of  thefe,  we  are  told,  that  they  are  the  ancient 
inhabitants  of  the  country,  or  thofe  who  were  fettled  there 
before  the  Ufbecks  became  mailers  of  it ;  and  that  they 
fupport  themielves  like  the  I  urkmans  by  their  cattle  and 
hufbandry.  The  Turkmans  or  Turkomans  came  originally 
from  Turkeftan  or  the  parts  of  Tartary  to  the  north  of  Ka¬ 
rafm  and  Great  Bukharia,  towards  the  1  ith  century.  They 
divided  into  two  parties;  one  of  which  went  round  the  north 
fide  of  the  Cafpian  Sea,  and  fettled  in  the  weftern  parts  of 
the  Greater  Armenia,  from  thence  called  Turkomania ,  or 
the  country  oj  the  Turkomans .  The  fecond  party  turned  fouth,. 
and  refted  about  the  banks  of  the  river  Amu  and  the  (bores 
of  the  Cafpian  Sea,  where  they  ftill  poffefs  a  great  many' 
towns  and  villages,  in  the  countries  of  Karafm  and  Aftara- 
bad. 

The  name  of  Ujbecks ,  which  the  ruling  tribe  of  the  Tar- 
tars  of  Ivaralm  and  Great  Bukhaiia  bear  3l  prefent,  is  de-: 
rived  from  one  of  their  khans.  The  Ufbecks  of  Karafm 
are  divided  into  feveraj  hords,  and  live  for  the  moft  part  by- 
rapine;  reiembling  in  all  refpedls  thofe  of  Great  Bukharia, 
excepting  that  they  are  much  more  rude  and  uncivilized. 
Like  the  Turkmans,  they  dwell  in  winter  in  the  towns  and 
villages  which  are  towards  the  middle  of  Karafm  ;  and  iir 
fummer  the  greater  part  of  them  encamp  in  the  neighbour- 
hood  of  the  Amu,  or  in  other  places  where  they  can  meet 
with  pafture  for  their  cattle,  always  watching  for  fome  con¬ 
venient  opportunity  to  rob  and  plunder.  They  never  ceafe 
making  incurfions  upon  the  adjacent  territories  of  Perfia  or 
Great  Bukharia,  and  are  to  be  reftrained  by  no  treaties  or 
engagements  whatfoever.  Although  they  have  fixed  habi¬ 
tations,  yet,  in  travelling  from  one  place  to  another,  they 
carry  with  them  all  their  effe&s  of  value,  conformable  ta 
the  way  of  living  in  ufe  among  their  anceftors  before  they 
had  fettled  dwellings> 

Thefe  Tartars,  it  is  faid,  never  ride  without  their  bow3,> 
arrows,  and.  (words,  although  it  be  in  hawking  or  taking, 
any  other  diveifion.  They  have  no  arts  or  Iciences  among 
them,  neither  do  they  till  or  fow.  1  hey  are  great  devour- 
ers  of  fkfh,  which  they  cut  in  fmall  pieces,  and  eat  greedily 
.  by  handfuls,  efpecially  horfe  flelh.  >  , 

Their  chief  drink  is  four  mare’s  milk,  like  that  in  ufe 
with  the  Nogays.  'They  eat  their  victuals  upon  the  ground, 
fitting  with  their  legs  double  under  them,  which  is  their, 
pofture  alfo  when  they  pray. 

All  thefe  tribes  have  abundance  of  camels,  horfes,  and. 
(beep,  both  wild  and  tame.  Their  fheep  are  extraordinary 
large,  with,  gi  eat  tails  weighing  60  or  f  o.  pounds.  There 
are  many  wild  horfes  in  the  country,  which  the  Tartars  fre¬ 
quently  kill.  with* their  hawks.  Thefe  birds  are  taught  to 
leize  upon  the  head  01  neck  of  the  beail ;  which  being  tired 
with  toiling  to  get  rid  of  this  cruel  enemy,  the  hunter,  who 
follows  hisgame*  comes  up. and  kills  him.  Some  travellers 
tell  us,  that  the  inhabitants  of  this  country  have  not  the  ufe 
of  gold,  (liver,  or  any  other  coin,  but  barter,  theirfcattle  for 
neceffaries.  Others  tell  us,  that  they  have  money,  parties 
larly  a  piece  of  filver  call cd'tunga,  the  value  near  the  fourth 
part  of  a  crown.  It  is  round,  and  has  on  one  (ide,  the  name 
of  the  country,  and  on  the  other  that  of  the  khan,  with  the 
year  of  the^  hegira.  There  are  alfo,  it  is  laid,  lmail  pieces 
of  copper,  of  different  fixes,  which. anfwer  to  our  pence,  half¬ 
pence,  and  fai  things. 

As  to  the  government  of  Karafm,  the  Ufbecks  being 
mailers,  it  is  commonly  veiled  in  divers  princes  of  that  tribe 
of  the  fame  houfe;  of  whom,  notwithftanding,  only  one  has 
the  title  of  lhan>  with,  a  kind  of  fuperiority  o\er  the  other* 

Thai 
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%.rury ,  This  khan  has  no  fort  of  dependence  on  him  of  Great  Buk- 

Urv",,“~  haria,  or  any  other  prince. 

Bukharia ,  Bokharia ,  Bolaria ,  Bogaria ,  or  Boharta ,  is  the 
name  given  to  all  that  region  or  trail  of  land  lying  between 
Karafm  and  the  Great  Kobi,  or  Sandy  Defert,  bordering 
on  China.  It  is  divided  into  the  Great  and  Little  Bukha¬ 
ria.  For  an  account  of  which,  fee  the  article  Bokharia. 

The  inhabitants  of  thefe  different  countries,  which  are 
known  by  the  name  of  T 'artary ,  have  a  tradition  among  tliem- 
felves  that  they  are  all  fprung  from  one  common  flock,  and 
that  they  are  of  the  moil  remote  antiquity,  fo  this  tradition 
much  credit  is  due  ;  for  they  are  known  to  be  the  defcendants 
of  the  ancient  Scythians.  But  when  M.  Bailly  contends  that 
the  Tartars  are  the  molt  ancient  of  nations,  and  the  civili¬ 
zers  oF  mankind,  he  writes  without  authority,  and  advances 
a  paradox  at  which  every  mind  mitft  recoil.  Among  the 
Tartars  there  are  no  hiftorical  monuments  of  antiquity  and 
credit  ;  for  all  their  writings  extant,  even  thofe  in  the  Mo¬ 
gul  dialed,  are  long  fubfequent  to  the  time  of  Mohammed  ; 
nor  is  it  poffible,  fays  Sir  William  Jo*es,  to  diftinguifh  their 
traditions  from  thofe  of  the  Arabs,  whole  religious  opinions 
they  have  in  general  adopted.  M.  Bailly  difplays  indeed 
great  learning  and  ingenuity  in  his  attempt  to  derive  civili¬ 
zation  from  this  fource  ;  but  the  greateft  learning  and  acute* 
nefs,  together  with  the  charms  of  a  moll  engaging  ftyle, 
can  hardly  render  tolerable  a  fyflem,  which  places  an  earth¬ 
ly  paradife,  the  gardens  of  Hefpcrus,  the  iflands  of  the  Ma - 
cans,  the  groves  of  Elyfium,  if  not  of  Eden,  the  heaven  of 
Indra,  the  Periflan  or  fairy  land  of  the  Perfi an  poets,  with 
its  city  of  diamonds  and  its  country  of  Shadcam ,  fo  named 
from  Pleafure  and  Love,  not  in  any  climate  which  the  com¬ 
mon  fenfe  of  mankind  confiders  as  the  feat  of  delights,  but 
beyond  the  mouth  of  the  Oby,  in  the  Frozen  Sea,  in  a  re¬ 
gion  equalled  only  by  that  where  the  wild  imagination  of 
Dante  led  him  to  fix  the  worfl  of  criminals  in  a  ftate  of  pu- 
nilhment  after  death,  and  of  which  he  could  not,  he  fays, 
even  think  without  fhivering. 

Before  the  era  of  Mohammed  the  Tartars  had  no  litera¬ 
ture.  T'lie  magnificent  Chengiz,  whofe  empire  included  an 
area  of  near  80  fquare  degrees,  could  find  none  of  his  own 
Mongals,  as  the  heft  authors  inform  us,  able  to  write  his 
difpatches  ;  and  Timur  or  Tamerlane,  a  favage  of  ftrong 
natural  paits,  and  pafiionately  fond  of  hearing  hillories  read 
to  him,  could  himfelf  neither  write  nor  read.  It  is  true,  that 
by  fome  Arabian  writers  mention  is  made  of  a  fet  of  Tartarian 
characters,  faid  to  confift  of  4 1  letters  ;  but  from  the  deferip- 
tion  of  thefe  characters,  Sir  William  Jones,  with  much  plau- 
fibility,  fufpeCts  them  to  have  been  thole  of  Tibet. 

Jfrtk  Re*  “  From  ancient  monuments  therefore  (continues  the  learn- 

ftHcbv,  eq  prefident)  we  have  no  proof  that  the  Tartars  were  them* 

F  11,  felves  well  inftrudted,  much  lefs  that  they  inflrudled  the 

world  ;  nor  have  we  any  ilronger  reafon  to  conclude  from 
their  general  manners  and  character,  that  they  had  made  an 
early  proficiency  in  arts  and  fciences  ;  even  of  poetry,  the 
molt  univeifal  and  moil  natural  of  the  fine  arts,  we  find  no 
genuine  ipecimens  aferibed  to  them,  except  fome  horrible 
war-fongs  exprefled  in  Perfian  by  Ali  ol  Yezd,  and  polfibly 
invented  by  him.  After  the  conqueft  of  Perfia  by  the  Mon- 
gals,  their  princes  indeed  encouraged  learning,  and  even 
made  aftronomical  obfervations  at  Samarkand  ;  as  the  Turks 
became  polifhed  by  mixing  with  the  Pcrfians  and  Arabs, 
though  their  very  nature ,  as  one  of  their  own  writers  con- 
fefies,  had>  before  been  like  an  incurable  dijlemper ,  and  their 
minds  clouded  with  ignorance :  thus  alfo  the  Mancheu  mo- 
narchs  of  China  have  been  patrons  of  the  learned  and  inge¬ 
nious,  and  the  emperor  Tien- Long  is,  if  he  be  now  living, 
a  fine  Chineie  poet.  In  all  thefe  inftances  the  Tartars  have 
reiemblcd  the  Romans,  who,  before  they  had  fuodued 
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Greece,  were  little  better  than  tigers  in  war,  and  Fauns  or  Tartary 
Sylvans  in  fcience  and  art.  N 

“  We  may  readily  believe  thofe  who  afTure  us,  that  fome  L  a 
tribes  of  wandering  Tartars  had  real  fkill  in  applying  herbs 
and  minerals  to  the  purpofes  of  medicine,  and  pretended  to 
{kill  in  magic  :  but  the  general  chara&er  of  their  nation 
feems  to  have  been  this ;  they  were  pro  felled  hunters  or 
fifhers,  dwelling,  on  that  account,  in  forefls  or  near  great 
rivers,  under  huts  or  rude  tents,  or  in  waggons  drawn  by 
their  cattle  from  flation  to  flation  ;  they  were  dexterous  ar¬ 
chers,  excellent  horfemen,  bold  combatants,  appearing  often, 
to  flee  in  diforder  for  the  fake. of  renewing  their  attack  with 
advantage  ;  drinking  the  milk  of  mares,  and  eating  the  flefh 
of  colts  ;  and  thus  in  many  refpedls  refembling  the  old  A~ 
rabs,  but  in  nothing  more  than  in  their  love  of  intoxicating 
liquors,  and  in  nothing  lefs  than  in  a  take  for  poetry  and 
the  improvement  of  their  language.’1 

Krim  Tartary.  See  Crimea. 

TASSEL,  a  fort  of  pendant  ornament  at  the  corners  of 
a  cufhion  or  the  like.  In  building,  taflels  denote  thofe 
pieces  of  board  that  lie  under  the  ends  of  the  mantlet  trees. 

TASSO  (Torquato),  a  juflly  celebrated  Italian  poetv 
was  born  at  Sorrento  in  the  kingdom  of  Naples,  in  1544. 

Pie  was  the  fon  of  Bernardo  Taffo,  the  author  of  feveral  in¬ 
genious  compofitions  both  in  verfe  and  profe;  and  of  Portia: 
de  Rofii,  a  lady  of  an  illuftrious  family  of  Naples. 

His  father  being  obliged  to  accompany  the  prince  of  Sa¬ 
lerno  to  the  emperor  Charles  V.  upon  a  deputation  from 
Naples  to  remonftrate  againft  ere&ing  the  inquifition  there, 
committed  the  care  of  his  fon,  then  three  years-old,  to  An- 
geluzza,  a  man  of  great  learning  ;  who,  we  are  told,  at  this 
tender  age  began  to  teach  him  grammar  :  at  four  he  was 
fent  to  the  Jefuit’s  college,  and  at  feven  was  well  acquaint- 
.  ed  with  Latin  and  Greek.  At  1 2  years  of  age  he  went 
from  Rome  to  Mantua,  where  his  father  had  entered  into 
the  fervice  of  the  duke  Guglielmo  Gonzago  :  he  had  then 
completed  his  knowledge  of  the  Latin  and  Greek  langua¬ 
ges ;  he  was  well  acquainted  with  rhetoric  and  poetry,  and 
a  mailer  of  Ariftotle’s  ethics  ;  he  had^ilfo  ftudied  the  pre¬ 
cepts  of  Mauritio  Cataneo  with  particular  attention,  and 
ever  after  reverenced  him  as  a  fecond  father. 

He  was  foon  after  fent  to  the  univerfity  of  Padua  ;  and, 
in  his  1 8th  year,  publifhed  his  Rinaldo,  a  poem  written  up¬ 
on  the  plan  of  Homer’s  Odyfiey.  This -extended  his  repu* 
tation  throughout  all  Italy  ;  but  greatly  difpleafed  his  fa¬ 
ther,  who  forefaw  that  it  would  feduce  him  from  ftudies  of 
more  advantage.  He  went  to  Padua,  to  remonftrate  againft. 
his  apparent  purpofe  of  giving  himfelf  up  to  philofophy  and 
poetry,  and  made  ufe  of  many  very  harfh  expreffions,  which 
Taffo  heard  with  a  patience  and  tranquillity  that  made  the 
old  gentleman  flill  more  angry  :  <s  Of  what  ufe  is  that  phi¬ 
lofophy  on  which  you  value  yourfelf  fo  much  “  It  has 
enabled  me  (replied  Taffo)  to  endure  the  harfhnefs  of  your  ‘ 
reproofs.” 

He  Toon  after  went  to  Bologna,  by  the  invitation  of  the 
city  and  college  ;  but  in  a  little  time  retained  to  Padua  at 
the  prriTing  inftances  of  Scipio  Gonzaga,  who  had  been 
cle&ed  prince  of.  the  academy  that  had  been  eftablifhed  in 
that  city  by  the  name  of  the  JEiherei.  He  was  incorpora¬ 
ted  into  this  iociety,  and  took  upon  himfelf  the  name  of 
Pentito . 

In  this  retreat  he  formed  the  defign.of  his*  Jerufalem  De -  - 
liver  ed,  invented  the  fable,  diipofed  the  parts,  and  determi¬ 
ned  to  dedicate  it  to  the  houle  of  -Efte  ;  but  whether  to 
Alphonfo  II.  the  laft  duke  ot  Ferrara,  or  his  brother  the  : 
cardinal  Luigi,  to  whom  he  had  already  dedicated  his  Ri- 
nal/io ,  he  was  yet  in  doubt..  Being  prefled  by  both  -the 
brothers  to  refide.  with  them  at  Ferrara,  he  canfcnted.  The 
v  duke 
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duke  gave  him  an  apartment  in  his  palace,  where  he  lived 
in  peace  and  affluence,  and  profecuted  his  work  ;  which  he 
now  determined  to  dedicate  to  the  duke,  and  which  was 
publifhed  by  his  patrons,  book  by  book,  as  he  finifhed 
them. 

When  he  was  about  27,  he  publifhed  a  paftoral  comedy 
called  Amin  t  a ;  which  was  received  with  univerfal  applatffe, 
as  a  mafterpiece  in  its  kind,  and  is  the  original  of  the  P aftor 
Pi  do  and  Ft  Hi  di  Sciro, 

In  the  30th  year  of  his  age  he  finiffled  his  Jcrufahm>  and 
the  whole  was  reprinted  and  publifhed  together :  the  fuc- 
Cefs  of  it  was  aftonifhing ;  it  was  tranflated  into  Latin, 
French,  Spanifh,  and  even  the  Oriental  languages,  almoft  as 
foon  as  it  appeared. 

But  it  was  TafTo’s  fate  to  become  wretched  from  the 
moment  that  he  gained  the  fnmmit  of  reputation:  very  foon 
after  his  J 'ervfalem  was  publifhed,  he  loft  his  father,  who 
died  at  Oftia  upon  the  Po,  the  government  of  which  place 
had  been  given  him  by  the  duke  of  Mantua  ;  his  Jtrufakm 
was  attacked  by  a  fwarm  of  ignorant  but  petulant  critics, 
who  gave  the  preference  to  the  rhapfodiesof  Pulci  and  Boy- 
ardo  ;  and  the  perfidy  of  a  friend  drew  upon  him  much 
greater  misfortunes. 

This  friend  was  a  gentleman  of  Ferrara,  to  whom  Taffo 
had  indifcreetly  communicated  feme  tranfa&iona  of  a  very 
delicate  nature  concernin  r  his  patron  the  duke,  with  whom 
he  lived.  This  lecret  being  betrayed,  Taffo  reproached  his 
friend  for  his  treachery  ;  and  this  reproach  was  retorted  in 
fuch  a  manner  as  provoked  Taffo  to  ftrike  him.  A  chal¬ 
lenge  immediately  enfued,  and  the  opponents  met  and  enga¬ 
ged  ;  but  during  the  rencounter,  three  brothers  of  Taffo’s 
antagonift  came  up,  and  all  fell  upon  him  together  :  Taffo 
defended  hirafelf  fo  well,  that  he  wounded  two  of  them,  and 
kept  his  ground  againft  the  others  till  fome  people  came  up 
and  parted  them.  ')  his  made  a  great  noife  at  Ferrara, 
where  nothing  was  talked  of  but  the  valour  of  Taffo  ;  and 
it  became  a  kind  of  proverb,  “  That  Taffo,  with  his  pen 
and  his  fword,  was  fuperior  to  all  men.” 

'The  duke  being  informed  of  the  quarrel,  banifhed  the 
brothers  from  his  "dominions,  confiicated  their  eftates,  ard 
Taffo  liimfelf  he  (hut  up  in  prifon,  under  pretence  of  feeu- 
ring  him  from  any  future  attacks  of  his  enemies. 

TafTo  found  means  to  efcape  from  this  confinement,  after 
having  fuffered  it  about  a  year  ;  and,  being  now  about  34 
years  of  age,  retired  to  Turin,  where  he  was  foon  known 
and  recommended  to  the  duke  of  Savoy,  who  fhowed  him 
many  marks  of  efteem  and  affc&ion  :  but  Taffo,  fearing 
that  the  duke  or  Ferrara  would  require  him  to  be  delivered 
up,  and  that  the  duke  of  Savoy  would  choofe  rather  to  com¬ 
ply  than  forfeit  the  friendfhip  of  that  prince,  precipitately 
fet  out  <or  Rome  alone,  and  without  proper  neceffaries  for 
fuch  a  journey. 

He  got  fafe,  however,  to  Rome  ;  where  he  went  dire&ly 
to  his  friend  Manritio  Cataneo,  who  received  him  with  great 
kindnefs,  and  the  whole  city  feemed  to  rejoice  at  the  pre- 
fence  o!  fo  extraordinary  a  perfoti.  He  was  vifited  by  prin¬ 
ces,  cardinals,  prelates,  and  all  the  learned  in  general.  But 
bein-.r  impatient  of  exile,  he  took  meafures  to  make  his 
peace  with  the  duke,  and  fucceeded. 

The  duke  received  him  with  great  appearance  of  fat  is  fac¬ 
tion.  and  gave  him  freffl  maiks  of  his  efteem.  But  Taffo 
having  made  fome  attempts  on  the  princefs  Leonora,  whom 
he  has  celebrated  in  feveral  of  his  verfes,  the  duke  her  bro¬ 
ther,  believing,  or  pretending  to  believe,  that  his  ill  conduct 
proceeded  from  a  disordered  underftanding,  caufed  him  to 
he  ftri&ly  confined  in  the  hofpital  of  St  Anne.  Taffo  ap¬ 
plied  to  the  dnke,  by  every  friend  he  had,  to  releafe  him 
from  this  confinement ;  but  the  duke  coldly  anfwered,  that 
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inffead  of  endeavouring  to  procure  the  enlargement  of  a  per-  Taffo. 
fon  in  his  condition,  they  ought  rather  to  exhort  him  to  fub-  ~ 
mit  patiently  to  fuch  remedies  as  were  judged  proper  for  him. 

Taffo  was  certainly  difordered  in  his  mind,  whether  as  the 
effeft  or  caufe  of  this  confinement :  he  was  confcious  that 
he  laboured  under  fome  diftemper,  and  he  believed  the  caufe 
of  it  to  be  fupernatural,  and  fancied  himfelf  haunted  by  a 
fpirit  that  continually  difordered  his  books  and  papers  ;  to 
which,  however,  the  tricks  played  him  by  his  keepers  might 
contribute.  He  continued,  notwithftanding,  to  folicit  the 
interpofition  of  all  the  powers  in  Italy,  to  whom  he  could 
find  means  to  apply,  particularly  the  emperor  and  the  pope; 
but  without  fuccefs.  At  laft,  after  he  had  been  a  prisoner 
feven  years,  Vincentio  Gonzaga  prince  of  Mantua  came  to 
Ferrara  among  other  great  perfonares,  during  the  ieftivals 
and  rejoicings  that  were  held  there  on  the  marriage  of  Cse- 
far  of  Efte  with  Virginia  of  Medicis,  procured  his  liberty, 
and  took  him  with  him  to  Mantua,  he  being  then  in  the 
4  ad  year  of  his  a  ,e. 

At  Mantua  he  lived  about  a  year  in  great  favour  with 
the  prince,  and  in  all  the  fplendour  and  affluence  which  the 
favour  of  great  princes  confers:  but  he  was  weary  of  a  ftate 
of  dependence,  however  fplendid  and  luxurious  ;  and  there¬ 
fore  refolved  to  go  to  Naples,  and  endeavour  to  recover  hia 
mother’s  jointure,  which  had  been  feized  by  her  relations 
when  he  went  into  exile  with  his  father  Bernardo.  With 
this  view  he  procured  letters  of  recommendation  to  the  vice¬ 
roy  ;  and  having  taken  leave  of  the  prince  of  Mantua,  he 
went  firft  to  Bergamo,  where  he  liaid  fome  time,  and  from 
thence  proceeded  to  Naples. 

At  Naples  he  immediately  commenced  a  fait  at  law  for 
the  recovery  of  his  right,  and  divided  his  time  between  a 
profecution  of  that  and  his  ftudies.  But  during  the  fum- 
mer  he  retired  to  Bifaccio  with  one  Giovanni  Batilta  Man- 
fo,  with  whom  he  had  contra&ed  an  intimate  friendfhip. 

'Taffo,  who  was  now  in  his  45th  year,  appeared  to  Manfo, 
while  they  were  at  Bifaccio,  to  be  affedltd  with  a  melan¬ 
choly,  which  had  very  fingular  effc&s ;  he  therefore  very 
frequently  queuioned  him  about  them  ;  and  Taffo  told  him 
that  he  had  a  familiar  fpirit,  with  whom  he  frequently  and 
freely  converfed.  Manfo  treated  this  as  an  illufion,  but 
Taffo  ft  ill  affirmed  it  to  be  real  ;  and  telling  him  that  the 
foirit  would  meet  and  converfe  with  him  the  next  day,  in¬ 
vited  him  to  be  prefent  Manfo  coming  at  the  hour  ap¬ 
pointed,  faw  Taffo  fix  his  eyes  with  great  earneftnefs  upon 
a  window,  and  perceiving  him  to  continue  without  motion, 
he  called  him  feveral  times  by  his  name.  Taffo  made  no 
reply ;  but  at  length  cried  out  with  great  vehemence, 

“  'There  is  the  friendly  fpirit  that  is  come  to  converie  with 
me  ;  look,  and  be  convinced  that  what  I  have  faid  is  true.” 
Manfo  looked,  not  without  fome  lurprife,  but  faw  nothing 
except  the  fun  beams  which  fhone  through  the  window. 

He  was  juft  going  to  afk  where  the  pretended  fpirit  was, 
when  he  was  prevented  by  'Taffo’s  fpeaking  with  great  ear¬ 
neftnefs  to  fome  imaginary  being,  fometimes  putting  que- 
ftions,  and  fometimes  giving  anlwers,  in  a  manner  fo  plea¬ 
ting,  and  with  fuch  elevation  of  expreffion,  that  Manfo  had 
no  defire  to  interrupt  him  :  the  conversation  at  laft  ended 
by  the  fupoofed  departure  of  the  fpirit  ;  when  Taflo  turn¬ 
ing  round  to  his  friend,  afked  if  his  doubts  were  removed  ? 

To  which  he  made  no  reply,  being  fo  much  amazed  that  he 
gladly  waved  all  farther  converfation  on  the  fubjeft. 

Finding  his  law  fuit  not  likely  to  be  foon  determined,  he 
went  from  Naples  to  Rome,  where  he  continued  about  a 
year  in  high  favour  with  Pope  Sextus  Quintus ;  and  then 
went  to  Florence,  at  the  preffing  invitation  of  Ferdir.ando 
grand  duke  of  Tufcany,  who  had  been  cardinal  at  Rome 
when  Taffo  firft  refided  there. 

Having 
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Having  fpent  about  another  year  at  Florence,  he  return- 
ed  again  to  Naples ;  and  there  applied  himfelf  to  corred  his 
Jerufalerri'  Delivered.  Soon  after  the  publication  of  this 
work,  Hippolito  Aldrobandini  fucceeded  Sextus  Quintus  to 
the  papacy,  by  the.  name  of  Clement  the  Vllthf  and  his 
two  nephews,  Cynthio  and  Pietro  Aldrobandini,  were  crea¬ 
ted  cardinals.  Cynthio,  who  was  a  great  patron  of  learn¬ 
ing  and  genius,  and  had  known  Taffo  when  he  laft  refided 
at  Rome,  prevailed  with  him  once  more  to  leave  his  retreat 
at  Naples,  and  live  with  him  in  that  city.  Here  he  conti¬ 
nued  till  his  50th  year ;  and  being  then  again  weary  of  his 
fit  nation,  and  defirous  to  profecute  his  law-fuit,  he  obtained 
permiflion  to  retire  once  more  to  Naples,  where  he  took  110 
his  abode  with  the  Benedi&ine  fathers  in  the  convent  of 
bt  Severin.  Cardinal  Cynthio,  however,  Found  means  to 
recal  him  again  to  Rome,  after  a  very  fhort  abfence,  by  ha¬ 
ving  prevailed  with  the  Pope  to  confer  upon  him  the  ho- 
nour  of  being  publicly  and  folemnly  crowned  with  laurel  in 
the  Capitol. 

He  fet  out  from  Maples  to  receive  this  honour,  with  a 
prefa ge  that  he  Ihould  never  return  ;  and  arrived  at  Rome 
m  the  beginning  of  the  year  1595,  being  then  about  ci 
years  old  :  he  was  met  at  the  entrance  of  the  city  by  many 
prelates  and  perions  of  diftincUon,  and  was  introduced  by 
the  two  cardinals  to  the  pope,  who  complimented  him  by 
iaymg,  “  That  his  merit  would  confer  as  much  honour 
on  the  laurel  he  was  about  to  receive,  as  the  laurel  had  for¬ 
merly  conferred  on  others.”  Orders  were  immediately  given 
to  decorate  not  only  the  pope’s  palace  and  the  Capitof,  but 
all  the  principal  ftreets  through  which  the  proceffion  was  to 
pals :  but  Taffo,  whether  from  an  habitual  deje&ion  of 
mind,  or  a  fecret  fenfation  of  the  firft  approaches  of  a  dif- 
eafe  which  he  apprehended  would  be  fatal,  declared  that  all 
thele  pompous  preparations  would  be  in  vain. 

It  happened,  that  while  they  were  waiting  for  fair  wea¬ 
ther  to  celebrate  the  folemnity,  cardinal  Cynthio  fell  lick  ; 
and,  before  lie  was  perfe&ly  recovered,  TafTo  himfelf  was  ta¬ 
ken  ill,  and  died  on  the  15th  day  of  his  ficknefs,  aged  51. 

His  poems  have  acquired  him  an  immortal  reputation.  The 
principal  of  them  arc,  I.  Jerufalem  Delivered.  2.  Ternfalem 
Conquered.  3.  Rinaldo.  4.  The  Seven  Days  of  the  Crea- 
,5*  The  Tragedy. of  Torimond.  6.  Aminta,  &c.  All 
i  affo’s  works  were  printed  together  at  Florence  in  172  4 
in  fix  volumes  folio,  with  the  pieces  for  and  agairiff:  his  Te- 
nifalem  Delivered.  A  fplendid  edition  of  this  laft  poem  was 
printed  at  Venice  m  1745,  in  folio.  The  beft  edition  of 
Mirebaud's  French  transition  is  that  of  Paris  in  173c  in 
two  vols  1  2mo.  His  Aminta  and  Cieru/almme  Liberate  have 
been  tiar.flated  into  Englifh- 

.  E,  a  certain  fenfation,  or  clafs  of  fenfations,  ex¬ 

cited  in  the  mind  by  certain  bodies,  which  are  called  fapif 
applied  to.  the  tongue  and  palate,  and  moiftened  with  the  fa- 

n'  iVS  tIie  orl5Jna^  an(1  proper  meaning  of  the  word 
tajle  (Fee  Metaphysics,  n*  4 6)  ;  but  as  the  qualities  of 
bodies  which  produce  thefe  fenfations  are  unknown,  they 
have  in  all  languages  got  the  names  of  the  fenfations  them- 
ie.ves,  by  that  figure  of  fpeech  which  fubftitutes  the  caufe 
for  the  effeft.  Hence  we  talk  of  the  taftes  of  fugar,  worm¬ 
wood,  honey,  vinegar,  &c.  ;  and  fay,  that  the  tafte  of  fu«ar 
58  fweet  and  of  vinegar  four.  Taftes  have  been  divided  In- 
to  iimple  and  compound  ;  and  philofophers  have  to  very 
little  purpofe  endeavoured  to  afeertain  the  number  of  each 
fpecies.  .  Attempts  have  ltkewife  been  made  to  determine 
rom  their  taftes  the  efFefts  of  different  fubftauccs  on  the 
human  body,  taken  into  the  ftomach  as  food  or  phyfic  ; 
but  by  ftating  the  refults  of  th#e  various  inquiries,  we  fhould 
be  more  likely  to  miffead  the  unlearned  reader,  than  to 

communicate  ufeful  information  to  readers  of  any  deferiptfon. 
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Whoever  is  defirous  of  information  on  the  fubjea  may  con-  Ta 

fult  Phil.  Tran/.  N°  280,  299  ;  and  Abercromb.  Nov.  Mod. ' - v 

Clcivts. 

Taste  is  likewife .  ufed  in  a  figurative  fenfe,  to  denote 
that  faculty  of  the  mind  by  which  we  perceive  and  enjoy 
whatever  is  beautiful  or  fublime  in  the  works  of  nature  or 
of  art.  .  Like  the  tafte  of  the  palate,  this  faculty  reliihes 
lome  things,  is  difgufted  with  others,  and  to  many  is  indif¬ 
ferent  ;  and  from  thefe  obvious  analogies  between  it  and 
the  external  fenfe  it  has  obtained  its  name.  It  has  like- 
wife  been  called  an  internal  fenfe,  and  by  one  philofopher*  *  Dr 

a  reflex  PenCe  ?  wTitlfl-  /'.f-liot-o  Vi - 1 


a  reflex  fenfe  ;  whilft  others  have  confidered  it,  not  as  a  dif-^5^w 
tinft  faculty  or  fenfe,  but  as  the  joint  exertion  of  perception 
and  judgment  in  fome  cafes,  and  as  a  play  of  the  ima<rina- 
tion  in  others.  ° 

To  decide  among  thefe  different  opinions,  it  will  be  ne- 
ceffary  to  afeertain,  if  we  can,  what  are  the  objefts  of  this 
faculty;  for  we  hardly  think  that  every  thing  which  is 
beautiful,  either  in  nature  or  art,  can  with  propriety  be 
called  an  objea  of  tafte.  Scarlet,  blue,  green,  and  yellow, 
are  all  beautiful  colours,  and  a  cube  and  a  fphere  are  beauti- 
ful  figures  ;  but  it  does  not  appear  to  us,  that  a  man  could 
be  laid  to  have  either  a  good  or  a  bad  tafte  for  relifhing  the 
perception  ot  a  fcarlet  more  than  that  of  a  yellow  colour, 
or  a  fpherica!  more  than  a  cubical  figure.  A  native  of  Afri¬ 
ca  confiders  thick  lips  and  a  flat  nofe  as  effential  to  female  - 
beauty  ;  whilft  the  inhabitant  of  Europe  prefers  to  all  other 
forms  of  the  nofe  that  which  i3  called  Grecian,  and  is  dif- 
guded  with  lips  either  very  thick  or  very  thin.  But  upon 
what  principles  can  we  fay  that  the  African  has  a  bad,  and 
the  European  a  good,  tafte  ? 

With  refpeft  to  the  obje&s  of  the  external  fenfe,  we  are 
generally  fo  conflicted  by  nature  as  to  relifh,  in  the  higheft 
degree,  thofe  kinds  of  food  which  are  moft  wholefome; 
and  fuch  A  tafte,  which  we  believe  is  always  found  in  in¬ 
fants,  is  juftly  faid  to  be  found  and  uncorruptcd.  It  is  in 
the  higheft  perfeiftion  too  at  firft  ;  for  it  depends  not  upon 
culture  of  any  kind,  and  is  incapable  of  improvement.  The 
reverfe  of  all  this  is  the  cafe  with  refpeft  to  internal  tafte  ; 
of  which  the  variety  is  obvious  to  the  moft  carelefs  obferver, 
and  is  found,  on  examination,  to  be  ftill  greater  in  reality 
than  it  is  in  appearance.  Every  voice  is  indeed  united  in  ao- 
plauoing  elegance,  propriety,  fimplicity,  fpirit  in  writing ; 
and  in  blaming  fuftam,  affedation,  coldnefs,  and  a  falfe  bril¬ 
liancy.:  but  when  critics  come  to  particulars,  this  feeming 
unanimity  vamfhes ;  and  it  is  found  that  they  had  affixed 
very  different  meanings  to  the  fame  expreflions.  Perhaps 
no  man  ever  attentively  beheld  the  riling  or  the  fetting  fun 
without  feeling  fome  emotions  of  pleafure  which  filled  his - 
mind  ;  or  went  for  the  firft  time  into  fuch  a  building  as  the 
cathedral  church  of  York,  without  being  ftruck  with  a  plea- 
ling,  though  folemn,  reverence.  Yet  it  is  certain,  that  tlieemo- 
tions  of  the  clown,  however  acute  he  may  be  by  nature,  and 
perfed  in  all  his  faculties,  are  not  the  fame,  at  lead  in  de¬ 
gree,  with  thofe  of  the  poet  or  philofopher  when  contem¬ 
plating  the  nfing  or  fetting  fun  5  or  of  the  fcientific  me¬ 
chanic  when  viewing  the  ftrudure  of  the  pillars  and  roof  of 
the  Gothic  cathedral.  We  are  not  indeed  fure  that  the 
pleafure  of  the  clown  on  thefe  occafions  rifes  above  that  of 
mere  fenfation.  Any  bright  and  beautiful  objed  prefent- 
ed  to  the  eye,  gives  a  pleafing  fenlation  to  the  mind,  in 
confequence  of  that  peculiar  agitation  which  fuch  obie&a 
communicate  to  the  optic  nerves  and  the  brain  ;  and  to  us 
it  appears,  that  the  clown  feels  nothing  more  than  this  from 
the  view  of  the  rifing  fun  or  the  magnificent  church.  Per¬ 
haps  he  may  compare  the  fenfations  which  he  feels  on  thefe 
occafions  with  others  which  he  has  formerly  felt  in  fome  de¬ 
gree  limilar  to  .them,  and  have  his  pleafure  heightened  by  the 

exercife 


‘Tafte- 
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exereife  o?  that  faculty  of  which  the  province  is  to  judge  Thus,  when  we  f«l  either  Spring  “the 

uoon  compavifon  ;  hut  we  have  no  realon  to  lupoofc,  that  rail ,ce"e TJ ’  f  “  f 7  evening  th  favage^ajefty  of  a 

r*  .1..  1l;r  r  n  ,1P  rP/.pives  anv  emotons  different  in  mild  ladiance  ot  a  lummer  evening,  uw  «  6  J 


Tiftt, 


from  the  ‘rifing  fun  he  receives  any  emotions  different  in 
kind  from  what  he  would  receive  from  a  blazing  heath, 
were  it  accompanied  with  the  lame  varying  tints  of  eolour  ; 
or  that  the  church  imprefies  on  his  fancy  more  than  that 
-wonder  with  which  he  would  view  any  other  building  equal- 
!v  large  and  equally  novel,  though  of  a  form  very  different. 
In  poetry  and  painting  the  vulgar  are  always  delighted  with 
the  melody  of  the  verfe  and  tlie  brilliancy  ot  the  colours  ; 
and  think  of  nothing  elfe  as  beauties,  either  in  the  one  or 
in  the  other,  unlefs  the  painting  be  the  pifture  of  fome 
■known  object,  and  the  poem  deferibe  feenes  or  aftions  in 
-which  they  may  be  felfifhly  interefted.  Hence  it  is  that 
the  vulgar  are  mote  captivated  by  the  fplendor  o.  the  Vene¬ 
tian  ftyle  of  painting,  than  by  the  Ample  grandeur  of  the 
Roman  and  Bolognian  Schools  ;  for  the  art  of  the  former, 
which  has  been  earned  to  the  higheft  degree  of  perfection, 
is  to  give  pleafure  to  the  eye  or  the  fenfe  ;  that  of  the  lat¬ 
ter  is  to  fill  the  imagination.  The  powers  exerted  m  the 


rai  lcenery,  me  . - v  r  V  n  r 

mild  radiance  of  a  fummer  evening,  the  favage  majefly  of  a 
wintry  ftorm,  or  the  wild  magnificence  of  a  tempeftuoua 
ocean,  we  are  confcious  of  a  variety  of  images  in  our  minds, 
very  different  from  thofe  which  the  objefts  tliemfelves  can 
prel'cnt  to  the  eye.  Trains  of  pleafing  or  of  folemn  thought 
arife  fpontaneoufly  within  our  minds  ;  our  hearts  fwell  with 
emotions,  of  which  the  objefts  before  us Teem  to ,  afford  no 
adequate  caufe;  and  we  are  never  fo  much  fatiated  with  de¬ 
light,  as  when,  in  recalling  our  attention,  we  are  unabkto 
trace  either  the  progrefs  or  the  connection  of  thofe  thoughts 
which  have  paffed  with  fo  much  rapidity  through  our  ima- 

gTt0h"-  mind  is  in  fueh  aftate  as  to  prevent  this  freedom  of 
imagination,  the  emotion,  whether  of  fublimity  or  beauty,  is 
unperceived.  In  fo  far  as  the  beauties  of  art  or  nature  af- 
feft  the  external  fenfes,  their  effeft  is  the  fame  upon  every 
man  who  is  in  poffeffion  of  thefe  fenfes.  But  to  a  man  in 
pain  or  in  grief,  whofe  mind  by  thefe  means  is  attentive  only 
r  1  -  o  _ fVip  famp  fc*enc  or  the  lame 


.ter  is  to  fill  the  imagination.  The  powers  exerted  m  tl  p  «  ^  con{-jderatjon,  the  fame  feene  or  the  fame 

former  fchool  Sir  Jolhua  Reynolds  calls  the  anguage  o  f  -11  Produce  no  feeling  of  admiration,  which,  at  other 

painters,  which  he  compares  to  an  empty  tale  told  by  antdio  ,  P  imagination  was  at  liberty,  would  have  pro- 

full  of  found  and  fury ,  Signifying  nothing.  1  he  compofitions  imes  v  funeftSperfeftion.  It  is  upon  the  vacant  and 

.of  the  latter  fehools  may  be  compared  to  the  fublimity  of  duced  :  w ^  Us  lutlelt  per  ^  ^  JT  of  tafte  make 

Milton’s  fentiments,  which  would  be  difgraced  by  tho  e  pe  -  p  y .  ’  gj  8[t  ;8  i„  fuch  hours  alone  that  we 

ty  ornaments  to  which  it  leaves  not  the  reader  at  leifure  to  ftrongelt  impreh  o^^  ^  ^  poetry  fo amufe- 

attend.  .  .  ,  .  r  feafons  of  care,  of  grief,  or  of  bufinefs,  have 

It  this  be  fo,  the  pleafures  whieh  the  vulgar  derive  from  ®  _  jong  and  deftroy,  fof  the  time  at  leaft,  our  fen- 

•what  are  called  objeas  of  tafte  are  merely  gratifications  o  P  ’  t;fuj  or  the  fublime,  in  the  fame  propor 

.the  fenfe*  •  or  if  any  of  thefe  objefts  ever  intereft  their  Ability  to  the  beautiful  or^i  f  _.J  _ ,|„ 
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higher  faculties,  it  muft  be  by  infpmng  them  with  conh 
deuce  or  dread  -,  confidence  of  their  own  fafety,  for  inftance, 
if  the  building  which  they  admire  appear  to  them  to  be 
liable  ;  and  dread,  if  they  have  formed  of  it  a  contrary 
opinion.  Very  different  is  the  pleafure  which  the  man  ot 
cultivated  tafte  derives  from  the  beauties  either  of  nature  or 
of  art  :  when  he  beholds  the  rifing  or  the  fetung  fun,  he 
has  indeed  the  pleafing  fenfation,  which  13  alHhat  the  rude 
man  feels  ;  but  along  with  this  antes  in  Ins  imagination  a 
.train  of  ideas,  which  hurries  him  beyond  the  object  betore 
•him  to  its  beneficent  effects  and  its  Almighty  Creator  : 
■and  if  he  has  been  much  converfant  with  the  works  ot  de- 


lion  that  they  produce  a  ftate  of  mind  unfavourable  to  the 
indulgence  of  imagination.  .  . 

Tliere  are  many  objefts  of  tafte,  however,  which  produce 
not  their  full  effeft  on  the  imagination,  but  through  the  me¬ 
dium  of  the  judgment.  We  have  given  one  inftance  in  ar- 
chitefture,  and  fhall  give  another  in  fculpture.  The  beauty 
of  the  Farnefe  Hercules  is  one  kind  of  beauty  ;  that  ot 
the  gladiator  in  the  palaee  of  Chighi  another ;  and  that  ot 
the  Apollo  of  Belvidere  a  third.  Eaeli  of  thefe  figures  is 
acknowledged  to  be  perfeft  in  its  kind  ;  and  yet  Sir  Jolhua 
Reynolds  affirms,  that  the  higheft  perfeftion  ot  the  human 
figure  is  not  to  be  found  in  any  one  of  them,  but  in  that 


and  if  he  has  been  much  converfant  with  the  woi  's  o  e-  be  taken  from  them  all,  and  would  par- 

ffciiptive  poets,  a  number  of  pleafing  ideas  treafured  up  in  h  QfSthe  aaivity  of  the  gladiator,  of  the  delicacy 

his  memory  will,  by  the  principle  of  affoeiation,  j» *  *  >  '  and  of  the  mufeular  ftrength  of  the  Hercu- 


taxe  equany  u’  me  auim;  —  b -----  -  ' 

ms  memory  wm,  uy  ^  - - _  '  *  .  • _r  Annllo  and  of  the  mufeular  ftrength  ot  the  Hercu- 

view  before  him,  though  they  be  not  connefted  either  wi  -’d  ent  of  th;s  eminent  artift  be  admitted, 

■one  another,  or  with  the  rifing  or  fetting  fun,  by  a  relat  ’  r  n-  a  0f  thefe  ftatues  cannot  confift  in  any  thing 

To  clofe  as  that  of  caufe  and  effeft.  In  ^e  manner  when  objeft  of  fenfe,  either  external  or 

the  feientifie  architeft  views  the  Gothic  cathedral,  he  muft  1  .  fomethingwhich,  being  perceived  by  the 

admire  its  folemn  magnificence,  though  with  lefs  wonder  internal,  but  in  lomeui  g  ^  .  . - f 

•  •  i  i  n  r  ^  ^.1  •  t-v lif  Vip  fpp I q  sn 


•admire  us  loicum 

than  it  excites  in  the  breaft  of  tlie  clown  ;  but  he  feels  an 
additional  Dleafure,  derived  from  a  fource  to  which  the 
other  has  no  aecefs.  He  perceives  the  many  contrivances 
difplayed  in  its  ftru&ure  for  uniting .  liability  with  light- 
nefs  ;  and  from  contemplating  the  buildmg,  he  is  lnftantly 
-led  by  a  natural  train  of  thought  to  admire  the  flail  ot  the 

builder.  „  „  _ 

The  nature  of  any  perfon’s  tafte,  there. ore,  is  generally 
determined  from  the  chara&er  of  his  imagination  and  the 
foundnefs  of  his  judgment.  When  any  objed  either  of  fub 


internal;  dui  m  loiucum^  "“*'•**»  - ^  r.  .  '  c 

eye,  is  referred  by  the  undemanding  to  what  we  know  of 
the  charafters  of  Hercules,  Apollo,  and  the  Gladiator,  and 
which  we  believe  it  was  the  intention _of  the  ftatuaries  to 
exprefs.  Nay,  there  are  objefts  of  which  tafte  is  fometimes 
laid  to  judge,  though  they  have  little  or  no  effeft  whatever 
on  the  imagination.  A  book  of  abftraft  fcw.ee,  written  in 
a  prolix  and  intricate  ftyle,  might  be  faid  to  be  in  a  bad 
tafte  ;  and  had  Swift,  in  his  clear  and  Ample  ftyle,  written 
yin  Effay  on  the  Human  Underjiandmg,  his  work,  fuppo.ing 
him  matter  of  the  fubjeft,  would  undoubtedly  have  dif- 


foundnefs  of  his  judgment.  When  any  objeft  either  ot  ub-  ™  eT  more  tafte  than  Locke’s,  in  which  the  terms  are 
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feious  of  a  train  of  thought  being  immediately  awakened  in 
his  imagination,  analogous  to  the  charader  or  expreffion  o, 
the  original  objeft.  The  Ample  perception  of  the  objeft  we 
frequently  find  is  infufficient  to  excite  thefe  emotions  unlefs 
ft  is  accompanied  with  this  operation  of  mind  ;  unlels,  ac- 
cording  to  common  expreffion,  our  imagination  is  ieized, 
•and  our  fancy  bufied  in  the  purfuit  of  all  thofe  trains  of 
thought  which  are  allied  to  this  charader  or  expreiuqn. 


fometimes  vague,  and  the  periods  often  incumbered.  Th  s 
is  aftually  the  cafe  of  Berkeley,  whom  every  man  ad¬ 
mits  to  have  been  a  writer  of  good  tafte,  though  neither  The 

Principles  of  Human  Knowledge,  The  Dialogues  on  Matter,  not 
the  beautiful  work  intitled  The  Minute  Philofophcr,  is  capable 
of  affording  pleafure  to  the  fenfes  or  the  imagination.  His 
beauty  confifts  merely  in  the  perfp.cu.ty  of  ^  ftyle,  of 
which  the  underftanding  alone  is  the  judge.  The 
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phyfical  writings  of  Dr  Reid  poffda  in  an  eminent  degree 
the  fame  beauty  ;  and  no  man  of  true  taffe  can  read  them 
without  admiring  the  elegant  fimplicity  of  the  compofition 
as  much  as  the  ftrength  of  the  reafoning,  and  fediny  from 
the  whole  a  pleafure  which  the  poetical  flyle  of  Shaftefbury 
cannot  communicate. 

If  this  be  a  jull  account  of  the  pleafures  of  tafte,  that  fa¬ 
culty  cannot  be  properly  confidered  as  a  mere  internal  fenfe, 
fince  to  its  enjoyments  a  well-ffored  farcy  is  neceffary  in 
fome  cafes,  and  the  reafoning  power  in  all  ;  and  the  ooet 
and  the  painter  who  wifh  to  excel  in  their  refpe£ive  pro* 
feflions,  mud  not  content  themfelves,  the  one  with  filling 
the  ear  of  the  reader  with  mellifluous  founds,  and  the  other 
with  dazzling  or  deceiving  the  eye  of  the  fpedator  by  the 
brilliancy  of  his  colours,  but  both  muff  drive  for  fame  by 
captivating  the  imagination  ;  whilft  the  archited,  who  a- 
fpires  to  a  fimilar  celebrity,  mud  make  the  purpofe  of  his  or¬ 
naments  obvious  to  every  perfon  capable  of  judging.  The 
landfcapes  of  Claude  Lonain,  the  rnufic  of  Handel,  the 
poetry  of  Milton,  excite  feeble  emotions  in  our  minds,  when 
our  attention  is  confined  to  the  qualities  they  prefent  to 
our  fenfes,  or  when  it  is  to  fuch  qualities  of  their  compofi- 
tion  that  we  turn  our  regard.  It  is  then  only  we  feel  the 
fublimity  or  beauty  of  their  produ&ions,  when  onr  imagi- 
j  nations  are  kindled  by  their  power,  when  we  lofe  ourfelves 
amid  the  number  of  images  that  pafs  before  our  minds,  arid 
when  we  waken  at  lad  from  this  play  of  fancy  as  from  the 
charm  of  a  romantic  dream. 

1S  obferved  by  Sir  Jofliua  Reynolds*,  that  tade 
§  is  fome  times  praifed  in  fuch  terms  by  orators  and  poets,  who 
|  call  it  infpiration ,  and  a  gift  from  heaven ,  that  though  a  Un¬ 
dent  by  fuch  praife  may  have  his  attention  roufed,  and  a 
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cel  ire  excited  of  obtaining  this  gift,  he  is  more  likely  to  be 
i  deterred  than  encouraged  in  the  purfuit  of  his  objeft.  “  He 
[j  exarnin.es  his  own  mmd,  and  perceives  there  nothing  of  that 
,  divine  infpiration  with  which  he  is  told  fo  many  others  have 
I  been  favoured.  He  never  travelled  to  heaven  to  gather  new 
(  Jde?-s  ;  and  he  finds  himfelf  poffeffed  of  no  other  qualifica¬ 
tions  than  what  mere  common  obfervation  and  a  plain  un¬ 
demanding  are  able  to  confer.  Thus  he  becomes  gloomy 
j  amidft  the  fplendour  of  figurative  declamation,  and  thinks  it 
I  bopelefs  to  puriue  an  obje&  which  he  fuppofes  out  of  the 
reach  oc  human  indudry.  But  on  this,  as  on  many  other 
occafions,  we  ought  to  diftinguifh  how  much  is  to  be  given 
to  enthufiafm,  and  how  much  to  common  fenfe,*  taking  care 
not  to  lofe  m  terms  of  vague  admiration  that  folidity  and 
truth  of  principle  upon  which  alone  we  can  reafon.”  Who¬ 
ever  poffeffts  the  ordinary  powers  of  perception,  fen  Ability 
of  heart,  good  fenfe,  and  an  imagination  capable  of  being 
'  ■  r°ufrd  by  the  driking  objetf:?  of  nature  and  of  art,  may, 
■  without  infpiration,  become,  by  mere  experience,  a  man  of 
(fine  tade  in  the  obje&s  of  which  he  afpires  to  be  a  critical 

j  Ibis  being  the  cafe,  we  may  eafily  account  for  the  variety 
of  tades  which  prevail  among  men,  not  only  as  individuals 
I  put  as  nations.  We  have  already  mentioned  the  difference 
in  one  indance  between  the  European  tade  and  the  Afri¬ 
can  refpeding  female  beauty  ;  and  we  may  now  affirm,  as 
j  we  hope  to  prove  our  affirmation,  that  the  one  tade  is  equal¬ 
ity  corredfc  with  the  other.  The  charms  of  female  beauty 
txid  not  in  the  mere  external  form  and  colour  confidered 
by  themfelves  (for  then  the  inanimate  datue  of  the  Venus 
de  Medicis  would  give  more  delight  to  the  European  be- 
b  holder  than  the  fined  woman  that  ever  lived)  ;  but  we  affo- 
ciate  external  beauty  with  fweetuefs  of  difpofition,  and  with 
afl  the  tram  of  endearments  which  take  place  in  the  union 
oi  the  foxes;  and  it  is  this  aflbciatiou  which  delights  the 
I  man  of  tade,  as  giving  refinement  to  an  appetite  which  in 
Vol.  XVIII.  Part  I.  • 
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itfelf  is  grofs  and  fenfual.  A  fimilar  affociation  mud  be 
ormec  in  the  bread  o!-  the  African  who  has  any  tade  ; 
and  as  lie  never  knew  feminine  foftnefs,  or  any  of  the  en- 
dearing  qualities  of  the  fex,  but  as  united  with  thick  lips,  a 
flat  nofe,  a  black  fkin,  and  woolly  hair— a  fable  beauty  of 
that  defenption  mull  excite  in  his  bread  the  fame  emotions 
that  are  excited  in  the  bread  of  an  European  by  the  fair  wo- 
man  with  Grecian  features. 

But  is  there  not  an  ideal  or  perfect  beauty  of  the  human 
form  .  J  here  certainly  is,  as  of  every  other  natural  object  ; 
-l,t  cannot  be  the  fame  in  Europe  as  in  Africa,  unlefs  to 
a  Being  who  is  acquainted  with  all  the  peculiarities  of  form, 
national  and  individual,  that  are  to  be  found  among  the  in¬ 
habitants  of  the  whole  earth.  It  has  teen  fuppofed,  and 
we  think  completely  proved,  by  one  of  the  bed  writers  that 
we  have  on  the  philofophy  of  tade  *,  that  the  fublimity  or  *  1 
beauty  of  forms  ariles  altogether  from  the  adbeiations  we  con-/,,, 
nect  with  them,  or  the  qualities  of  which  they  are  expreffive 
to  us.  1  he  qualities  expreffed  by  the  male  and  female  forms 
are  very  different  ;  and  we  would  by  no  means  think  the 
woman  beautiful  who  fhould  have  the  form  of  the  Farnefe 
Hercules,  or  admire  the  fliapes  of  the  hero  who  fhould  be 
formed  like  the  Venus  de  Medicis  ;  becanfe  the  prooortions 
ot  fuch  a  woman  would  indicate  ffrength  and  intrepidity, 
where  we  wifh  to  find  only  gentlenefs  and  delicacy;  and  the 
delicate  form  of  the  hero  would  indicate  foftnefs  and  effemi- 
nacy,  where  the  oppofite  qualities  only  can  be  effeemed. 

.  Vs  we  affociate  with  the  female  form  many  deferable  qualities, 
every  woman  is  effeemed  more  or  lefs  beautiful  as  her  figure 
and  features  indicate  a  greater  or  fmaller  number  of  thefe 
qualities  ;  and  the  fame  is  the  cafe  with  refpedl  to  the  qua¬ 
lities  which  adorn  the  male  chara&er,  and  the  form  and  fea- 
tures  by  which  they  are  expreffed.  “Upon  comparing  a 
number  of  human  beings  with  one  another,  we  find,  that 
with  iefpe&  to  every  feature  and  limb,  there  is  one  central 
form  to  winch  nature  always  tends,  though  fhe  be  continu¬ 
ally  deviating  from  it  on  the  right  hand  and  on  the  left: 

^  r  iV?SE^‘  *  us  form  ther^ore  is  confidered  as  the  moff 
peyfed  form  of  the  fpecies,  and  moff  expreffive  of  the  qua¬ 
lities  for  which  that  fpecies  is  valued  ;  but  in  Africa,  the 
central  form,  with  refped  to  the  proportions  of  the  human 
body  and  the  feature?  of  the  human  face,  is  very  different 
from  what  it  is  in  Europe  ;  and  therefore  the  ideal  or  per- 
fed  beauty  of  the  human  form  and  features  cannot  be  the 
fame  in  both  countries.  No  doubt,  if  a  man  could  examine 
the  limbs  anc  features  of  every  individual  of  the  human 
race,  he  would  difeover  one  central  form  belonging  to  the 
whole,  and  be  led  to  efteem  it  the  ftandard  of  beauty  ,  but 
as  this  is  obvioufly  impofiible,  the  common  Idea  or  central 
form  belonging  to  each  great  clafs  of  mankind  muft  be  e- 
fteemed  the  ftandard  ot  beauty  in  that  clafs,  as  indicating 
molt  completely  the  qualities  for  which  individuals  are  e- 
Iteemed.  Thus  there  is  a  common  form  in  childhood  and  a 
common  form  m  age ;  each  of  which  is  the  more  perfect  as 
it  is  the  more  remote  from  peculiarities  :  but  though  age 
and  childhood  have  fomething  In  common,  we  ftiould  not 
deem  the  child  beautiful  who  was  formed  exa&ly  like  the 
molt  handfome  man,  nor  the  man  handfome  who  was  to-m- 
ed  exaftly  like  the  moll  beautiful  child.  This  doftrine  is 
well  illuftrated  by  Sir  Jothua  Reynolds*,  who  has  applied 
it  to  every  object  efteemed  beautiful  in  nature;  and  proved, 
that  the  fnperiority  of  Claude  Lorrain  over  the  landfcape- 
painters  of  the  Dutch  and  Flemilh  fehools,  arifes  chiefly 
from  Ins  having  generalized  his  conceptions,  and  formed  his 
pictures  by  compounding  together  the  various  draughts 
which  he  had  previoufly  made  fiotn  various  beautiful  lcenes 
and  profpe&s.  “  On  the  whole  fays  he),  it  feems  to  me 
that  there  is  but  one  prefiding  principle  which  regulates  and 
S  s  gives 
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gives  {lability  to  every  art.  The  works,  whether  of  poets, 
painters,  moraiifts,  or  hiftorians,  which  are  built  upon  gene¬ 
ral  nature,  live  for  ever  ;  while  thofe  which  depend  tor  their 
exigence  on  particular  cuftoms  and  habits,  a  particular  view 
of  nature,  or  the  flu&uation  of  fafhion,  can  only  be  coeval 
with  that  which  firft  raffed  them  from  obfeurity.  All  the 
individual  ohje&s  which  are  exhibited  to  our  view  by  na¬ 
ture,  upon  clofe  examination,  will  be  found  to  have  their 
blemilhes  and  defeds.  The  moll  beautiful  forms  have  fomc- 
thing  about  them  like  weaknefs,  mmutenefs,  or  imperfection. 
But  it  is  not  every  eye  that  perceives  thefe  hiemifhes  :  It 
jhuft  be  an  eye  long  ufed  to  the  contemplation  and  compa- 
rifon  of  thefe  forms’;  which  alone  can  difeein  what  any  fet 
of  obje&s  of  the  fame  kind  has  in  common,  and  what  each 
wants  in  particular.” 

Prom  thefe  reafonings  the  fame  preat  artut  concludes, 
that  the  man  who  is  ambitious  of  the  character  o  poffeffing 
a  corrcd  tafte,  ought  to  acquire  a  16  habit  of  comparing  and 
diqefting  his  notions.  He  ought  not  to  be  wholly  una c- 
cniainted  with  that  part  of  philofophy  which  gives  him  an 
indent  Into  human  nature,  and  relates  to  the  manners,  cha- 
rafters,  paffion",  and  affedions-  He  ought  to  know  fame, 
thing  concerning  the  mind,  as  well  as  a  great  deal  concern¬ 
ing  the  body ,  and  the  various  external  works  of  nature  and 
of  art ;  for  it  is  only  the  power  of  diftingui  firing  right  from 
wrong  that  is  properly  denominated  tnjle. 

44  Genius  and  tafte,  in  their  common  acceptation,  appear 
;o  be  very  nearly  related;  the  difference  lies  only  in  this, 
that  genius  has  fuperadded  to  it  a  habit  or  power  of  execu¬ 
tion.’ Or  we  may  fay,  that  tafte,  when  this  power  is  added, 
changes  its  name,  and  is  ealkd  genius .  They  both,  m  the 
popular  opinion,  pretend  to  an  entire  exemption  from  the 
reftraint  of  rules.  It  is  fuppofed  that  their  powers  are  in¬ 
tuitive  ;  that  under  the  name  genius  great  v/orks  are  pro¬ 
duced,  and  under  the  name  of  tap  an  exad  judgment  is  given, 
without  our  knowing  why,  and  without  being  under  the 
leaft  obligation  to  reafon,  precept,  or  experience. 

44  One  can  fcarce  ftate  thefe  opinions  without  expofing 
their  abfurdity  ;  yet  they  are  conftantly  in  the  mouths  of 
men,  and  particularly  of  illiterate  and  affeded  connoifTeurs. 
The  natural  appetite,  or  tafte  of  the  human  mind,  is  for 
truth  ;  whether  that  truth  refults  from  the  real  agreement  or 
equality  of  original  ideas  among  themfelves,  from  the  agree¬ 
ment  of  the  representation  of  any  objed  with  the  thing  re- 
prefented,  or  from  the  correfpondence  of  the  feveral  parts 
of  any  arrangement  with  each  other.  It  is  the  very  fame 
tafte  which  relifhes  a  demonftration  in  geometry,  that  is 
pleafed  with  tlve  refemblance  of  a  pidure  to  an  original,  and 
touched  with  the  harmony  of  mufic. 

“  But  betides  rea /,  there  is  al'fo  apparent  truth,  or  opi¬ 
nion,  or  prejudice.  With  regard  to  real  truth,  when  it  is 
known,  the  tafte  which  conforms  to  it  is  and  mult  be  uni¬ 
form.  With  regard  to  the  fecond  fort  of  truth,  which  may 
be  called  truth  upon  fufferance ,  or  truth  by  courtep  h  is  not 
fixed  but  variable.  However,  wliilft  thefe  opinions  and 
prejudices  on  which  it  is  founded  continue,  they  operate  as 
truth  ;  and  the  art,  whofe  office  it  is  to  ptaafe  the  mind  as 
well  as  inftrud  it,  mu  ft  dired  itfelf  according  to  opinion,  or 
it  will  not  attain  its  end.  In  proportion  as  thefe  prejudices 
are  known  to  he  generally  diffufed  or  long  received,  the 
tafte  which  conforms  to  them  approaches  nearer  to  certain¬ 
ty,  and  to  a  fort  of  refemblance  to  Teal  fcience,  even  where 
opinions  are  found  to  be  no  better  than  prejudices.  And 
fince  they  deferve,  on  account  of  their  duration  and  extent, 
to  be  confideved  as  really  true,  they  become  capable  of  no 
fmall  degree  of  (lability  and  determination  by  their  perma- 
nent  and  uniform  nature* 
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44  Of  the  judgment  which  we  make  on  the  works  of  art, 
and  the  preference  that  we  give  to  one  clafs  of  art  over  an¬ 
other,  if  a  reafon  be  demanded,  the  queftion  is  perhaps  eva¬ 
ded  by  anfwering,  I  judge  from  my  tafte  ;  but  it  does  not 
follow  that  a  better  aufwer  cannot  be  given,  though  for 
common  gazers  tins  may  be  fufficient.  livery  man  is  not 
obliged  tcT in  veil  U  ate  the  caufes  of  his  approbation  or  dif- 
likef  The  arts  would  lie  open  for  ever  to  caprice  and  ca- 
fualtv,  if  thofe  who  are  to  judge  of  their  excellencies  had 
no  fettled  principles  by  which  they  are  to  regulate  their  de- 
cifions,  and  the  merit  or  defeft  of  performances  were  to  l  e 
determined  by  unguided  fancy.  And  indeed  we  may  ven- 
ture  to  afler t,  that  whatever  fpeculativc  knowledge  is  necef- 
fary  to  the  artift,  is  equally  and  indifpenfably  necefiary  to 
the  critic  and  the  connoiffeur. 

44  The  firft  idea  that  occurs  in  the  confideration  of  what 
is  fixed -in  art  or  in  tafte,  is  that  pr eliding  principle  which 
we  have  already  mentioned,  the  general  idea  of  nature.  I  he 
beginning,  the  middle,  and  the  end  of  every  thing  that  is 
valuable  in  tafte,  is  compriied  in  the  knowledge  of  what  is 
truly  nature;  for  whatever  ideas  are  not  conformable  to 
thofe  of  nature  or  univerfal  opinion,  muft  he  confidered  as 
more  or  lefs  capricious  ;  the  idea  of  nature  comprehending 
not  only  the  forms  which  nature  products,  but  alio  the  na¬ 
ture  and  internal  fabric  and  organization,  as  I  may  call  it, 
of  the  human  mind  and  imagination.  General  ideas,  beauty* 
or  nature,  are  but  different  ways  o^  expreffing  the  fame 
thin  2,  whether  we  apply  tliele  terms  to  jiatues,  poetry,  or 
picture.  Deformity  is  not  nature,  but  an  accidental  devia¬ 
tion  from  her  accuilomed  practice.  This  general  idea  there¬ 
fore  ought  to  be  called  nature ;  and  nothing  elfe,  correctly 
[peaking,  has  a  right  to  that  name.  Hence  it  plainly  ap¬ 
pears,  that  as  a  work  is  conduced  under  the  influence  of 
general  ideas,  or  partial,  it  is  principally  to  he  confidered  as 
the  effect  oi  a  good  or  a  bad  tafte. 

Upon  the  whole,  we  may  conclude  that  the  real  fubftance, 
as  it  may  be  called,  of  what  goes  under  the  name  of  t  ip, 
is  fixed  and  eilablifhed  in  the  nature  of  things;  that  there 
are  certain  and  regular  caufes  by  which  the  imagination  and 
paffions  of  men  are  affected;  and  that  the  knowledge  of 
thefe  caufes  is  acquired  by  a  laborious  and  diligent  invefti- 
pation  of  nature,  'and  by  the  fame  flow  progref*  as  vvifdonv 
or  knowledge  of  every  kind,  however  inftastaneous  its  ope¬ 
rations  may  appear  when  thus  acquired."  A  man  ol  real 
taile  is  always  a  man  of  judgment  in  other  refpe&s  ;  and. 
thofe  inventions  which  cither  difdam  or  {h’*mk  from  realon, 
are  generally  more  like  the  dreams  of  a  diilemperecl  brain 
than  the  exalted  enthufiafm  of  a  found  and  true  genius.  In 
the  mid  ft  of  the  higheft  flights  of  fancy  or  imagination,  rea¬ 
fon  ought  to  prefide  from  firft  to  la  ft ;  and  he  who  (hall  de¬ 
cide  on  the  beauties  ot  any  one  of  the  fine  arts  by  an  ima¬ 
ginary  innate  fenfe  or  feeling,  will  make  as  ridiculous  an 
appearance  as  the  connoiffear  mentioned  by  Dr  Moor,  who 
praifed  as  a  work  of  the  divine  Raphael  the  wretched  daub¬ 
ing  by  a  Swifs  copyift.  The  reader  who  wifhes  for  further 
ir.ftrw&ion  in  the  philofophy  of  tafte,  may  confult  Gerard’s 
Effay  on  Tafte,  with  the  diftertations  of  Voltaire,  Alem¬ 
bert,  and  Montefquieu  ;  Dr  Blair’s  Le&uies  on  the  Belles 
Lettre&;  Dr  Reid’s  Effays  on  the  Intelleaual  Powers  oi 
Man  ;  Alifon’s  Effays  on  the  Nature  and  Principles  ot 
Tafte  ;  and  Sir  Jofhua  Reynold’s  Difcourfes  delivered  m 

the  Royal. Academy.  ^  _  , 

TATE  (Nahum),  an  Englifn  poet,  born  about  the 
middle  ©£  the  reign  of  Charles  II.  in  Ireland,  where  he  re¬ 
ceived  his  education.  He  was  made  poet-laureat  to  King 
William  upon  the  death  of  Shadwell,  and  held  that  place 
until  the  reign  of  George  I.  whofe  firft  birth-day  ode  ic 
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*  lived  to  write,  and  executed  it  with  unufual  fpirit. 
gn  died  in  the  mint  in  1716,  and  was  fucceeded  in  the  laurel 
by  Mr  Eulden.  He  was  the  author  of  nine  dramatic  per- 
4  formances,  a  great.  number  of  poems,  and  a  verfion  of  the 
Pfalms  in  conjun&ioii  with  Dr  Nicholas  Brady. 

TA  TIAN,  a  writer  of  the  primitive  church  in  the  fecond 
century.  He  was  born  in  Affyria,  and  trained  up  in  the 
heathen  religion  and  learning.  Coming  over  to  Chriftianity, 
.*■  he  became  the  difciple  of  Juflin  Martyr,  whom  he  attended 
to  Rome.  While  Juflin  lived,  he  continued  Iteadily  ortho¬ 
dox  ;  but  after  Juflin’s  death  he  made  a  fcliifm,  and  became 
the  author  of  a  new  fc<fl,  condemning  marriage,  enjoining 
abftinencc  from  wine  and  animal-food*  and  fuiTering  only 
water  to  be  ufed  in  the  holy  myfleries ;  whence  his  fol¬ 
lowers  were  called  Encratiu  and  HydroparaJiaU .  None 

of  his  works  are  now  extant  but  his  piece  againfl  the  Gen- 
tifcsj  or,  as  it  is  ufually  intitled,  his  Oration  to  the  Greeks. 

TATIUS  (Achilles),  a  native  of  Alexandria,  was  the 
author  of  a  book  on  the  fphere,  which  father  Petau  tranf- 
lated  into  Latin.  There  is  alfo  attributed  to  him  a  Greek 
romance  on  the  loves  of  Leucippe  and  Clitophon,  of  which 
;  Balmafius  has  given  a  beautiful  edition  in  Greek  and  Latin, 

I  with  notes.  Suidas  lays,  that  tins  Achilles  Tatius  was  a 
Pagan,  but  that  lie  afterwards  embraced  the  Chriftian  reli¬ 
gion,  and  became  a  bifhop.  Photius  mentions  him  in  his 
Bibliotheca. 

TATONNEUR,  in  zoology.  See  Lemur, 
j  TATTOOING,  or  Tattowing,  an  operation  in  ufe 
among  the  ifianders  in  the  South  Sea  for  marking  their 
bodies  with  figures  of  various  kinds  which  they  coniider  as 
ornamental.  It  is  performed  by  pun&uring  the  fkin,  and 
rubbing  a  black  colour  into  the  wounds.  The  inftrument 
;  ufed  fomewhat  rcfembles  a  comb,  the  teeth  of  which  are  re¬ 
peatedly  (truck  into  the  fkin  by  means  of  a  fmall  mallet.  It 
is  very  painful  ;  but  the  children  are  forced  by  their  relations 
.  to  fubmit  to  it. 

B  TAT  I  OU,  a  beat  of  a  drum  at  night  to  advertife  the 
jfoldicrs  to  retreat,  or  repair  to  their  quarters  in  thegarrifon, 
or  to  their  tents  in  a  camp. 

,  TAVERNIER  (John  Baptift),  a  famous  French  tra¬ 
veller,  was  born  in  1605.  Ti  the  courfe  of  40  years  he 
[travelled  fix  times  to  Turkey,  Perfia,  and  the  Eall  Indies, 
fand  vifited  all  the  countries  in  Europe,  travelling  moflly 
ion  foot.  His  travels  have  been  frequently  reprinted  in  fix 
vols  i2mo,  He  died  on  his  feventh  journey  to  the  eafi,  at 
LMofcow,  in  1609. 

TAVIRA,  or  Tavu.a,  a  conlidcrable  town  of  Portugal, 
"and  capital  of  the  province  of  Algarve,  with  a  handfome 
;aftle,  and  one  of  the  bell  harbours  in  the  kingdom,  defended 
PV  a  ^°tt.  It  is  feated  in  a  plealant  fertile  country,  at  the 
Inouth  of  the  river  Gilaon,  between  Cape  Vincent  and  the 
Strait  of  Gibraltar,  100  miles  well  by  north  of  Cadiz.  W. 
Loi)0.  7.  46.  N.  Lat.  37.  18. 

TAV1S  TOCK,  a  town  of  Devon fh ire  in  England,  fi- 
luated  on  the  river  Tavcy  or  Tave,  W.  Long.  4!  12.  N. 
|Lat.  50.  37.  It  fends  two  members  to  parliament,  and  gives 
die  title  ot  marquis  to  the  noble  family  of  lluflel  duke  of 
pedford. 

TAUNTON,  a  large,  elegant,  and  well  built  town  of 
bomerfetihire,  146  miles  from"  London.  It  confifts  princi- 

°/  Iour  Greets  paved  and  lighted  ;  the  market-place 
s  fpacious,  and  has  a  handfome  market-koufe,  with  a  town 
mil  over  it,  which  was  linifhed  in  1773.  ^  *ias  an  exten- 

[1Ve  woollen  manufactory;  and  in  1780  a  filk  marmfadlory 
l  >as  introduced.  Its  caftle,  the  ruins  of  which  remain,  was 

,  defended  tor  the  parliament  by  colonel  Blake  a- 

"amft  an  army  of  lc,:oo  men  under  lord  Goring,  but  was 
limantled  by  Charles  II.  In  1685  the  duke  ot  Monmouth 
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He  made  this  place  his  .head-quarters.  Its  church,  which  b 
large  and  beautiful,  is  a  fine  fpecimeft  of  the  florid  Gothic 
ftyle  of  architecture.  The  tower,  which  is  lofty,  is  of  ex¬ 
cellent  workmanfhip,  crowned  at  the  top  with  four  fbatelv 
pinnacles,  32  feet  high.  The  whole  perhaps  is  not  equalled' 
in  the  kingdom.  Taunton  is  pleafantly  feated  on  the  river 
Tone,  which  is  navigable  to  Bridgewater;  is  reckoned  the 
bed  town  in  the  county ;  and  fends  two  members  to  parlia¬ 
ment.  W.  Long.  3.  17.  N.  Lat.  50.  39. 

T  A  UR  IS,  or  Tebris,  a  town  of  Perfia,  and  capital  of 
Aderbeitzan.  It  was  formerly  the  capital  ot  Perfia,  and 
is  . now  the  mod  confiderable  next  to  Ifpahari  ;  for  it’ con¬ 
tains  15,000  houfes,  befides  many  feparate  {hops,  and  about 
2 00, coo  inhabitants.  It  is  about  five  miles  in  circum¬ 
ference,  and  carries  on  a  prodigious  trade  in  cotton,  cloth, 
filks,  gold  and  diver  brocades,  fine  turbans,  and  fliagreen 
leather.  There  are  300  caravanferas,  and  250  mofques, 
Some  travellers  fuppoie  it  to  be  the  ancient  Ecbatana ;  but 
of  this  there  is  no  certainty.  It  is  feated  in  a  delight¬ 
ful  plain,  furrounded  with  mountains,  from  whence  a  dream 
1  Ifues,  which  runs  through  the  city.  E.  Long*.  ±1  m 
N.  Lat.  38.  18.  S  */-  3 

TAURUS,  a  great  chain  of  mountains  in  Afia,  which 
begin  at.  the  eadern  part  of  Little  Carimania,  and  extend 
very  far  into  the  India.  In  different  places  they  have  dif¬ 
ferent  names. 

Taurus,  in  adronomy,  one  of  the  12  fignsof  the  zodiac. 
TAUTOLOGY,  a  needlefs  repeating  of  the  fame  thing 
in  different  words. 

TAWING,  the  art  of  drefilng  fkins  in  white,  fo  as  to  be 
fit  for  divers  man ufa&ures,  particularly  gloves,  &c. 

All  fkins  may  be  tawed  ;  but  thofe  chiefly  ufed  for  this 
purpofe  are  lamb,  fheep,  kid,  and  goat  fkins. 

The  method  of  tawing  is  this  ;  Having  cleared  the  fkins 
of  wool  or  hair  by  means  of  lime,  they  are  laid  in  a  large 
vatt  of  wood  or  done,  fet  on  the  ground  full  of  water, 
in  which  quicklime  has  been  flacked  ;  wherein  they  are  al¬ 
lowed  to  lie  a  month  or  fix  weeks,  according  as  the  weather 
is  more  or  lefs  hot,  or  as  the  fkins  are  required  to  be  more 
or  lets  foft  and  pliant. 

Wli;le  they  arc  in  the  vatt,  the  water  and  lime  is  changed 
twice,  and  the  (kins  are  taken  out  and  put  in  a^ain  every 
day  :  and  when  they  are  taken  out  for  the  lad  time,  they 
are  laid  all  night  to  foak  in  a  running  water,  to  get  out  the 
greateft  part  of  the  lime ;  and  in  the  morning  are  laid  to¬ 
gether  by  fixes  one  upon  another,  upon  a  wooden  leg, 
and  are  (craped  doutly  one  after  another,  to  get  the  flefh  off 
from  the  fldhy  fide,  with  a  cutting  two-handled  indrument 
called  a  knife ;  and  then  they  cut  off  the  legs  (it  they  are 
not  cut  off  before)  and  other  fuperfluous  parts  about  the 
extremes.  Then  they  are' laid  in  a  vatt  or  pit  with  a  little 
water,  where  they  are  fulled  with  wooden  pcffles  for  the 
(pace  of  a  quarter  of  an  hour  ;  and  then  the  vatt  is  filled  up 
with  water,  and  they  are  linfed  in  it. 

In  the  next  place,  they  are  thrown  on  a  clean  pavement 
to  drain,  and  afterwards  call  into  a  frefh  pit  of  water,  out 
of  winch  they  rinie  them  well,  and  are  laid  again  on  the 
wooden  leg,  fix  at  a  time,  with  the  hair  fide  outerm oil:  over 
which  they  rub  a  kind  of  whetffone  very  brifkly,  to  foften 
and  fit  them  to  receive  lour  or  five  more  preparations,  given 
them  on  the  leg  both  on  the  flefh- iide  and  the  hair-fide,  with 
the  knife,  after  the  manner  above  mentioned. 

After  this  they  are  put  into  a  pit  of  wzter  and  wheaten- 
bran,  arid  flu  red  about  in  it  with  wooden  poles,  till  the  bran 
is  perceived  to  flick  to  them,  and  then  they  are  left :  as  they 
rile  of  themfclves  to  the  top  of  the  water  by  a  kind  of  fer¬ 
mentation,  they  are  plunged  down  again  to  the  bottom  ; 
and  at  the  lame  time  fire  is  fee  to  the  liquor,  which  burns  as 
B  s  2  eafily 
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eafily  as  if  it  wet*e  brandy,  but  goes  out  the  moment  the 
fkins  are  all  covered.  ■ 

They  repeat  this  operation  as  ©rten  as  the  (kins  rile 
above  the  water  ;  and  when  they  have  done  riling  they 
take  them  out,  lav  them  on  the  wooden  leg,  the  fielhy 
fide  outwards,  aud  pafs  the  knife  over  them  to  ferape  off 
the  bran. 

Having  thus  cleared  them  of  the  bran,  they  lay  the  flans 
an  a  large  bafket,  and  load  them  with  huge  flones  to  pro- 
mote  their  draining  :  and  when  they  have  drained  fufficiently, 
they  give  them  their  feeding  ;  which  is  performed  alter  the 
manner  following  : 

For  ioo  of  large  Iheep  fkins,  and  for  fmaller  in  propor¬ 
tion,  they  take  eight  pounds  of  alum  and  three  of  fea-falt, 
and  melt  the  whole  with  water  in  a  vefiel  over  the  fire,  pour¬ 
ing  the  folution  out,  while  yet  lukewarm,  into  a  kind  of 
trough,  in  which  is  twenty  pounds  of  the  fineft  wheat-flower, 
with  the  yolks  of  eight  dozen  of  eggs ;  of  all  which  is  formed 
a  kind  of  pafte,  a  little  thicker  than  children’s  pap  ;  which, 
when  done,  is  put  into  another  veffel,  to  be  ufed  in  the  fol¬ 
lowin';?  manner.  "  . 

They  pour  a  quantity  of  hot  water  into  the  trough  in 
which  the  paflc  was  prepared,  mixing  two  fpoonfuls  of  the 
pafte  with  it ;  to  do  which  they  ufe  a  wooden  fpoon,  which 
contains  juft  as  much  as  is  required  for  a  dozen  of  fkins : 
and  when  the  whole  is  well  diluted,  two  dozen  of  the 
fkins  are  plunged  into  it  ;  but  they  take  care  that  the 
water  be  not  too  hot,  which  would  fpoil  the  pafte  and  burn 

the  flans.  .  ,  .  .  . 

After  they  have  lain  fome  time  in  the  trough  they  take 
them  out,  one  after  another,  with  the  hand,  and  ftrctch  them 
this  they  do  twice  :  and  after  they  have  given  them 
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all  their  pafte,  they  put  them  into  tubs,  and  there  full  them 
afrefh  with  wooden  peflles.  .  '  . 

Then  they  put  them  into  a  vatt,  where  they  are  fuffered 
to  lie  for  five  or  fix  days,  or  more;  then  they  take  them 
out  in  fair  weather,  and  hang  them  to  dry  on  cords  or  racks: 
and  the  quicker  they  are  dried  the  better  ;  for  if  they  be 
too  long  a-drying,  the  fait  and  alum  within  them  are  apt  to 
make  them  rife  in  a  grain,  which  is  an  efiential  fault  in  this- 

kind  of  drefiing.  . 

When  the  fkins  are  dry,  they  are  made  up  into  bundles, 
and  juft  dipt  in  fair  water,  and  taken  out  and  drained  :  they 
are  then  thrown  into  an  empty  tub  ;  ?nd  after  having  lam 
fome  time  are  taken  out  and  trampled  under  toot. 

Tlien  they  draw  them  over  a  flat  mm  inftrument,  the  top 
of  which  is  round  like  a  battledore,  and  the  bottom  fixed 
into  a  wooden  block,  to  ftretch  and  open  them  ;  and  having 
been  opened,  they  are  hung  in  the  air  upon  cords  to  dry  ; 
and  being  dry,  they  are  opened  a  feeond  time,  by  palling 
them  again  over  the  fame  inftrument. 

In  the  laft  place,  they  are  laid  on  a  table,  pulled  out,  and 
laid  fniooth,  and  are  then  fit  for  fale. 

TAX  ( Taxa,'  ftom  the  Greek  i.  e.  or  do,  tnbutum), 

a  tribute  or  ir  pofition  laid  upon  the  fubjed  for  the  fupport 
of  government  See  Revenue.  . 

It  is  the  ancient  indifputable  privilege  and  right  of  the 
houfe  of  commons,  that  all  grant6  of  fubfidies  or  parliamen¬ 
tary  aids  do -begin  in  their  houfe,  and  are  firil  be"  owed  by 
them  ;  althou  h  their  grants  are  not  effe&ual  to  all  intents 
and  purpofes  until  they  have  the  afTent  ot  the  other  two 
branches  pf  the  legislature.  See  Commons.  The  general 
reafon  given  for  this  exrlufive  privilege  of  the  houfe  o:  com¬ 
mons  is,  that  the  fupplies  are  raifed  upon  the  body  of  the 
people,  and  therefore  it  is  proper  that  they  alone  fhould 
have  the  right  of  taxing  themfelves.  This  reafon  would  be 
mnanfwerable,  if  the  commons  taxed  none  but  themfelves:  but 
ix  is  notorious,  that  a  very  large  ftiare  of  property  is  in  the 


pofTellion  of  the  houfe  of  lords ;  that  this  property  is  equal¬ 
ly  taxable,  and  taxed,  as  the  property  of  the  cominofis ;  and 
therefore  the  commons,  not  being  the  foie  perfons  taxed, 
this  cannot  be  the  reafon  ot  their  having  the  foie  right  of 
raifing  and  modelling  the  fnpply.  1  he  true  reafon,  arifing 
from  the  fpirit  of  our  eonftitution,  feems  to  be  this.  The 
lords  being  a  permanent  hereditary  body,  creaked  at  plea- 
fure  by  the  king,  are  fuppofed  more  liable  to  be  influenced 
by  the  crown,  and  when  once  influenced  to  continue  fo,  than 
the  commons,  who  are  a  temporary  ekaive  body,  freely  no¬ 
minated  by  the  people.  It  would  therefore  be  extremely 
dangerous  to  give  the  lords  any  power  of  framing  new  taxes 
for  the  fubjed  ;  it  is  fufticient  that  they  have  a  power  of 
rejeding,  it  they  think  the  commons  too  lavifh  or  improvi¬ 
dent  in  their  grants.  But  fo  reafonably  jealous  are  the 
commons  of  this  valuable  privilege,  that  herein  they  will 
not  fuffer  the  other  houfe  to  exert  any  power  but  that  of 
rejeding.  They  will  not  permit  the  leaft  alteration  or 
amendment  to  be  made  by  the  lords  to  the  mode  of  taxing 
the  people  by  a  money-bill  :  under  which  appellation  are  in¬ 
cluded  all  bills  by  which  money  is  direded  to  be  raifed  up¬ 
on  the  fubjed,  for  any  purpofe  or  in  any  fhape  what  foe ver; 
either  for  the  exigencies  of  government,  and  colleded  from 
the  kingdom  in  general,  as  the  land-tax  ;  or  ror  private  be¬ 
nefit,  and  colleded  in  any  particular  diftnd,  as  by  turn¬ 
pikes,  parilh  rates,  and  the  like.  Yet  Sir  Matthew  Hale 
mentions  one  cafe,  founded  on  the  pradice  of  parliament  in 
the  reign  of  Henry  VI.  wherein  he  thinks  the  lords  may  al¬ 
ter  a  money  bill :  and  that  is,  if  the  commons  grant  a  tax, 
as  that  of  tonnage  and  poundage,  for  four  years  ;  and  the 
lords  alter  it  to  a  lefs  time,  as  for  two  years  :  here,  be  fays, 
the  bill  need  not  be  fent  back  to  the  commons  for  their 
concurrence,  but  may  receive  the  royal  aftent  without  far¬ 
ther  ceremony ;  for  the  alteration  ot  the  loids  ts  confift- 
erit  with  the  grant  of  the  commons.  But  fuch  an  experi¬ 
ment  will  hardly  be  repeated  by  the  lords,  under  the  pre- 
fent  improved  idea  of  the  privilege  of  the  houfe  or  com¬ 
mons  ;  and,  in  any  cafe  where  a  money-bill  is  remanded  to 
the  commons,  all  amendments  in  the  mode  of  taxation  arc 
fure  to  be  rejeded. 

The  commons,  when  they  have  voted  a  fupply  to  his  ma- 
jefty,  and  fettled  the  quantum  of  that  fupply,  ufually  refolvc 
themfelves  into  what  is  called  a  committee  of  fl ways  and  means, 
to  confider  the  ways  and  means  of  raifing  the  fupply  fo  vo¬ 
ted.  And  in  this  committee  every  member  (though  it  is 
looked  upon  as  the  peculiar  province  of  the  chancellor  ot 
the  exchequer)  may  propofe  fuch  lcheme  xat  taxation  as  he 
thinks  will  be  leall  detrimental  to  the  public.  The  refulti- 
tions  of  this  committee  (when  approved  by  a  vote  of  the 
houfe)  are  in  general  efteemed  to  be  (as  it  were)  trial  and 
conclufive.  For  though  the  fupply  cannot  be  adually  rai* 
fed  upon  the  lubjeft  'till  directed  by  an  ad  of  the  whole 
parliament,  yet  no  monied  man  will  fcnrple  to  advance  to 
the  government  any  quantity  of  ready  calh,  on  the  credit 
o>  a  bare  vote  of  the  houfe  of  commons,  though  no  law  be 
yet  palfed  to  ellablilh  it. 

The  taxes  which  are  raifed  upon  the  fubjeft  are  either  an- 

nual  or  perpetual.  ■ 

I  The  ufual -annual  taxes  are  thofe  upon  land  and  malt. 

See  Land  and  Malt. 

II.  The  Derpetual  are,  I.  The  enftoms.  2.  The  excite- 
duty.  3.  The  fait- duty.  4.  The  poft-office.  5.  in* 
ftamp-duty.  6.  Houfe  and  window  duty.  7.  'I  he  duty 
hackney-coaches,  and  chairs.  8.  That  on  offices  and 


on 


pen  lions. — -See  the  articles  Customs,  Excise,  1  ost, 
Stami;,  House,  Hackney,  and  Offices  and  Petifions. 

Ar>  to  the  application  of  all  thefe,  lee  the  articles  Reve¬ 
nue,  National  Debt,  Fun»s,  and  Civil  List . 
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TAXATION.  See  Revenue,  Tax,  and  FeotjAl  Syjlem. 
TAXUS,  the  Yew  tree,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  Facia ,  and  order  of  monodelphia  ; 
and  in  the  natural  fyftem  ranging  under  the  51ft  order,  Co¬ 
nifer*.  The  male  calyx  is  triphyllous,  gemmaceous,  and 
imbricated  :  theqe  is  no  corolla  ;  the  ftamina  are  numerous ; 
the  antherae  peltated  and  odofid.  The  female  calyx  refem- 
bles  the  male  ;  there  is  no  corolla  nor  ftyle,  and  only  one 
feed  with  a  calycle  rcfembling  a  berry  very  entire.  There 
are  only  two  fpecies  mentioned  by  Linnceus,  the  baccata 
and  nucifera.  M.  Sonnerat  has  added  a  third,  called  capen- 
fts  ;  and  Sir  Charles  Thunberg  has  inferted  two  more,  the 
macrophylla  and  verticellata,  in  his  Flora  jfaponica. 

The  baccata ,  or  common  yew  tree,  is  a  native  of  Britain, 
France,  Switzerland,  &c-  and  of  North  America,  It  is 
diltinguifhed  from  the  other  fpecies  by  linear  leaves  which 
grow  very  dofe,  and  by  the  receptacles  of  the  male  flowers 
being  fubglobofe.  The  wood  is  reddifh,  full  of  veins,  and 
flexible,  very  hard  and  Imooth,  and  almoft  incorruptible. 
Its  hardnefs  renders  it  very  proper  for  turners  and  cabinet¬ 
makers.  It  produces  berries  which  are  red,  mucilaginous, 
and  have  a  fweet  mawkifh  tafte.  They  are  o'ten  eaten  by 
birds,  and  are  therefore  not  poifonous  :  But  it  *s  a  common 
opinion  that  the  leaves  are  poifonous  to  cattle,  and  many 
fads  are  mentioned  of  horfes  and  cows  having  died  by  eat¬ 
ing  them.  Others,  however,  deny  thefe  fads.  It  is  found 
in  feveral  parts  of  the  Highlands  of  Scotland  in  a  wild 
date.  At  Glenlure,  near  Glen  Creran,  in  Upper  Lorn, 
are  the  remains  of  an  old  wood  of  it.  The  place  takes  its 
name  from  the  trees  which  f*row  in  it ;  for  Glenlure  in  the 
Gaelic  language  is  no  other  than  a  corruption  of  GUaniuir, 
i.  e .  <c  The  valley  of  yew  trees. ”  It  is  of  no  great  hei  ht, 
but  the  trunk  grows  to  a  large  fize  Mr  Pennant  has  ta¬ 
ken  notice  of  a  very  remarkable  decayed  one  in  Fortingal 
church-yard,  the  remains  of  which  meafured  56  feet  and  an 
half  in  circumference. 

The  yew  i3  at  prefent  almoft  peculiar  to  church-yards  ; 
hence  fome  natural  ills  fufped  that  it  is  an  exotic.  Several 
reafons  have  been  afilgned  for  its  frequency  in  church  yards. 
The  fir  ft  is,  that  before  the  invention  of  gunpowder  the 
warrior  might  never  be  at  alofs  for  a  bow.  T  his  is  an  opi¬ 
nion  for  which  we  have  found  no  hiftorical  evidence:  and  till 
fome  be  produced  it  is  confidered  merely  as  a  conj^&ure. 
There  are  feveral  laws  cnaffed  by  our  Forefathers  for  encou¬ 
raging  archery,  but  none  of  them  mention  the  cultivation  of 
the  yew.  The  bows  ufed  in  England  were  indeed  made  fre¬ 
quently  of  vew,  but  it  was  yew  of  foreign  growth.  In  the 
reign  of  Elizabeth,  a  how  of  the  heft  forei  n  yew  fold  for 
6  s.  8  d.  while  one  made  of  Enrrlifh  yew  fold  only  for  2  s. 
In  12  Edvv.  IV.  it  was  ordained  that  every  forei  rn  mer¬ 
chant  that  fiio v Id  convey  any  goods  from  any  country  irom 
which  bow  ftaves  had  formerly  been  brought  to  this  coun¬ 
try,  fhould  for  cverv  ton  of  goods  bring  four  bow  Haves. 
A  fimilar  law  was  famed  in  the  time  of  Richard  III.  It 
appears  therefore  that  the  church-yards  did  not  fupply  the 
nation  with  hows 

A  fccond  opinion  concerning  the  introduction  of  yew 
tree'  into  church  yards  is,  that  they  were  intended  to  de¬ 
fend  the  church  again!!  ftorrns.  Put  there  are  many  other 
trees  that  would  have  anfwered  this  purpofe  much  better  ; 
for  the  yew  is  fo  flow  a  prowth,  that  it  would  be  long 
before  it  could  be  of  any  fcrvice  at  all,  and  is  fo  low  that  it 
could  never  be  a  fufficient  flieker.  A  third  opinion  is,  that 
"being  an  evergreen,  it  is  an  emblem  of  immortality  This 
is  a  pietty  idea  $  but  the  misfortune  is,  that  vew  is  always 
confidered  as  a  tree  of  baLful  influence.  This  opinion  is  as 
old  as  Statius,  who  fays,  rmtuenda  fucco  iaxus,  A  fourth 


opinion  is,  that  when  anciently  it  was  the  endom,  as  it  ftill  Tay. 
is  in  Catholic  countries,  to  carry  palms  on  Palm- Sunday, 
the  yew  was  fubftftuted  on  fuch  occafions  for  the  palm. 

Two  or  three  trees,  the  ufual  number  growing  in  church¬ 
yards,  were  fufficient  for  fuch  pnrpofes.  This  is  the  only 
opinion  which  receives  any  countenance  from  hiftory.  The 
following  extrad  from  Caxton’s  Direction  for  keeping 
Fcafts  all  the  Year,  piinied  in  1483,  will  probably  be  confi¬ 
dered  as  decifive  on  this  fubjed.  It  is  taken  out  of  the  lec¬ 
ture  for  Palm- Sunday  ;  where  the  writer,  after  giving  the- 
fcriptural  account  of  our  Saviour’s  triumphant  entrance  into 
Jerufalem,  proceeds  thus  :  “  Wherefore  holy  chirche  this- 
day  makyth  folempne  pvocefTyon,  in  mynd  or  the  proceffyoti 
that  Cryft  made  this  day.  But  for  enchefon  that  we  have 
non  olyue  that  berith  grene  leef,  alg ate  therefore  we  take 
ewe  in  Jtede  of  palm  e  and  olyue ,  and  beren  about  in  proceflyon, 
and  fo  is  thys  day  callyd  Palme  Sonday.”  As  a  confirma¬ 
tion  of  this  fad,  we  may  add,  that  the  yews  in  the  church¬ 
yards  of  Eaft  Kent  are  at  this  day  called  palms*. 

TAY,  called  by  the  Romans  Tavus  or  Taus ,  the  largeft 
river  in  Scotland.  It  rifes  in  Rraidalbane,  on  the  frontiers  of 
Lorn  ;  and  having  in  the  paffige  of  a  few  miles  augmented 
its  llream  by  the  acceffion  of  feveral  frnall  rills,  ipreads.it- 
felf  into  a  lake  called  Loch  Dochart ;  out  of  which  having 
run  but  a  little  fpace,  it  expands  iti'elf  again.  Leaving  this 
fecond  lake,  it  rolls  fome  miles  with  a  confiderable  body  of 
water,  and  then  diffufes  itieif  abroad  in  the  fpacious  Loch 
Tay  ;  which,  reckoning  from  the  fources  of  the  liver,  is  24 
miles  in  length,  though, ,  ftri&ly  fpeaking,  the  lake  is  but 
13  :  almoft  as  foon  as  it  iflues  from  hence,  it  receives  the  li¬ 
ver  Lyon,  coming  out  of  Loch  .Lyon,  and  running  through 
Glen  Lyon  ;  which,  having  travelled  in  a  manner  parallel  to 
it,  .* om  its  lource,  for  a  fpace  of  2  5  miles,  at  length  joins 
the  Pay  as  it  enters  Athol,  which  it  next  traverfes,  and, 
diredin  r  its  courfe  in  a  manner  due  eaft,  receives  almoft 
all  the  waters  of  that  country.  Bending  then  to  the.  fouth, 
at  the  diflance  of  fix  miles,  it  reaches  Dunkeld  ;  which,  in 
the  language  of  our  anceftors,  fiomfies  <4  the  hill  of  hazels, 
was  the  very  centre  of  the  old  Caledonia,  and  is  at  pre¬ 
fent  efteemed  the  heart  of  the  Highlands.  The  river  1V 
vet y  broad  here,  infomuch  that  there  is  a  ferry-boat  over  it 
at  each  end  of  the  town.  Declining  ftill  to  the  fouth-eaft, 
with  a  winding  courfe,  for  above  12  miles,  the  Tay  receives 
a  large  fupply  ef  waters  from  the  county  of  Angus ;  and 
then  running  fouth-weft  for  eight  miles  more,  is  joined .  in 
that  fpace  by  feveral  rivers,  the  moft  conliderable  of  which 
is  the  Almond.  Turning  then  to  the  ioutli  eaft,  at  the  di~ 
ftance  of  about  three  miles,  this  copious  river  comes  with  a 
fw  tiling  ft  ream  to  Perth,  or  St  Johnfton’s,  which  is  the  capi¬ 
tal  of  the  fhire  of  that  name. 

The  Pay,  continuing  ftill  a  foutli-eaft  courfe,.  receives,  a 
few  miles  below  Perth,  the  liver  Erne  ;  which,  iffuing  from 
a  loch  of  the  fame  name,  tiaverfes  the  county  of  Strathern, 
and  pafl'es  by  Abernethy,  once  the  capital  of  the  Pidifh 
kingdom  ;  fwelled  by  the  waters  of  this  laft  river,  the  Tay, 
running  next  diredly  eaft,  enlaiges  itfelf  till  it  becomes 
about  three  miles  broad',  hut  contrads  again  before  the 
town  of  Dundee  ;  foon  after  which  it  opens  into  the  Ger¬ 
man  ocean.  At  the  entrance  o*  the  frith,  there  are  fands 
both  on  the  north  and  on  the  fouth  fide  :  the  former  ftyled 
Goa,  the  latter  dlerlay  and  Drumlan  :  ar.d  before  thefe,  in 
the  very  mouth  of  the  frith,  thofe  which  are  called  the  Crofp 
Sands.  At  Buttonnefs,  which  is  the  northern  promontory, 
there  are  two  light-houfes.  The  fpace  between  the  north- 
and  the  fouth  fands  may  be  near  a  mile,  with  about  three 
fathoms  water  ;  but  being  within  the  frith,  it  grows  deeper, 
and  in  the  road  of  Dundee  is  full  fix  fathoms.  The  frith- 
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-  2,  ^ay  is  not  indeed  fo  Iar»e  or  fo  commodious  as  tint  of 

I'orth,  but  from  Bnttonnrfs  to  Perth  it  is  not  Ids  than  40 
miles  ;  ana  the  whole  may  be,  without  any  great  improprie¬ 
ty.’  “y1™  a  harbour,  which  has  Fhe  on  one  fide,  ar.d  the 
lhircs  of  Perth  and  Angus  on  the  other,  both  very  fertile 
and  pleafant  countries. 

•  i'4Y^OR  (I)r  Jcrem y),  bifhop  of  Down  and  Connor 
in  Ireland,  was  the  f on  of  a  barber  at  Cambridge,  and  there 
had  his  education.  Upon  entering  into  orders,  he  became 
-divinity  lecturer  of  St  Paul’s  in  London  ;  and  was,  by  the 
intereft  of  archbifhop  Laud,  elected  fellow  of  All  fours 
•college,  Cambridge,  in  1636.  Two  years  alter  lie  became 
one  of  the  chaplains  of  the  archbifhop,  who  bellowed  on 
him  the  re&ory  of  Uppingham  in  R'titlandihire.  In  1642 
he  was  chaplain  to  the  king  ;  and  a  fieqnent  preacher  before 
mm  and  the  court  at  Oxford.  He  afterward  attended  in 
the  king's  army  in  the  condition  of  a  chaplain.  Upon  the 
declining  of  his  majeftys  caufe,  he  retired  into  Wales,  where 
he  was  permitted  to  officiate  as  niinilfer,  and  to  keep  a  fchool, 
in  order  to  maintain  himfelf  and  his  children.  In  this  re¬ 
tirement  he  wrote  feveral  of  his  works.  Having  fpent  fe- 
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Yeial  years  there,  his  family  was  vifited  with  ficknefs ;  and 
he  loll  three  Tons  of  great  hopes  within  the  fpace  of  two  or 
three  months.  This  affliction  touched  him  fo  fenfibly,  that 
it  made  him  defirous  to  leave  the  country  ;  and,  going  to 
.London,  he  for  a  time  officiated  in  a  private  congregation 
c>f  loyahfts  to  his  great  hazard.  At  length  meeting  with 
-Adward  loid  Conway,  that  nobleman  carried  him  over  with 
him  into.  Ireland,  and  fettled  him  at  Portmore,  where  he 
wrote  his  Duflor  Dulitantium.  Upon  the  Restoration  he 
returned  to  England  ;  foon  after,  he  was  advanced  to  the 
bifhopnc  of  Down  and  Connor  in  Ireland  ;  and  had  the  ad- 
inlniftration  of  the  fee  of  Dromore  granted  to  him.  He 
was  like  wife  made  privy-connfellor  and  vice-chancellor  of 
the  univerfity  of  Dublin  ;  which  place  he  held  till  his  death, 
lie  died  of  a  fever  at  JLifnegarvy  in  1667,  and  was  interred 
m  a  chapel  which  he  himfelf  had  built  on  the  ruins  of  the 
old  cathedral  of  Dromore. 

^Taylor.  (Dr  Brook),  was  born  at  Edmonton,  Auguil 
28th  1685.  .  He  was  the  Ion  of  John  Taylor,  Efq;  of  Bif- 
ron's-lioufe  in  Kent,  by  Olivia,  daughter  of  Sir  Nicholas 
I.einpelt,  of  Durham,  Baronet.  His  grandfather,  Natha¬ 
niel  Taylor,  was  one  of  thole  puritans  whom  “  Cromwell 
tlioaght  fit  to  elc&.by  a  letter,  datqd  June  14th  16^3,  to 
rep  relent  the  county  of  Bedford  in  parliament.”  Tile  cha. 
racier  of  his  father  partook  in  no  (mail  degree  of  the  anfte- 
nty  that  had  been  tranfmitted  to  him  in  the  line  of  his  an- 
ediors,  and  by  the  fpirit  of  the  times  in  which  they  lived  ; 
and  to  this  caufe  may  be  aferibed  the  difaffiedtion  which 
sometimes  fubfifted  between  the  father  and  even  fuch  a  fon 
as  is  the  lubjetl  of  this  article.  The  old  gentleman's  mo- 
rofe  temper,  however,  yielded  to  the  powers  of  mufic  ;  and 
the  molt  eminent ^profeffors  of  the  art  in  that  period  were 
hofpitably  welcomed  in  his  houfe.  His  fon  Brook  was  in- 
duced,  by  his  natural  genius,  and  by  the  difpoiition  of  his 
father,  which  he  wifhed  by  all  the  means  in  his  power  to 
conciliate,  to  dired  his  particular  attention  to  mufic  ;  and  he 

became  in  very  early  life  a  diftinguifhed  proficient  in  it. _ 

“  In  a  large  family-piece,  he  is  reprefented  at  the  age  of  1  3 
fitting  in  the  centre  of  his  brothers  and  lifters  5  the  two  elder 
of  whom,  Olivia  and  Mary,  crown  him  with  laurel,  bearing 
the  iniignia  of  harmony.” 

To  mufic  he  added  another  accomplishment,  in  which  he 
equally  excelled.  “  His  drawings  and  paintings,  of  which 
fome  are  ftill  preferved,  require  not  thole  allowances  for  er¬ 
ror  or  imperfedion  with  which  we  fcan  the  performances  of 
even  the  fuperior  dilettanti : — they  will  bear  the  teft  of  feru- 
tiny  and  criticifm  from  artifts  themfelves,  and  thofe  of  the 


firft  genius  and  profcftional  abilities.”'  Though  he  was  emi¬ 
nent  in  the  culture  and  pradice  both  of  mufic  and  drawing 
m  his  earjy  youth,  his  whole  attention  was  not  occupied  by 
thefe  fafeinatmn  arts.  His  claffical  education  was  conduct¬ 
ed  at  home  under  a  private  tutor;  and  his  proficiency  in  the 
oidinary  branches  of  the  languages  and  the  mathematics  was 
fo  great,  that  he  was  deemed  qualified  for  the  univerfity  at 
the  early  age  of  15. 

In  1701  he  was  entered  a  Fellow  Commoner  of  St  Johnbi 
College,  Cambridge.  At  that  period  mathematics  engy. 
ged  more  particularly  the  attention  of  the  univerfity  ;  and 
the  examples  of  eminence  in  the  learned  world,  derived  from 
that  bianch  of  feitnee,  attracted  the  notice  and  roufed  the 
emulation  of  every  youth  poffcffed  of  talents  and  of  applica¬ 
tion.  We  may  picfume,  that  Brook  Taylor,  from  the  very 
hour  of  his  admiffion  at  college,  adopted  the  courfe  of  ftudy 
which  a  Machin,  a  Keil,  and,  above  all,  a  Newton,  had 
opened  to  the  mind:  of  man,  as  leading  to  difeoveties  of  the 
eeleftial  fyftem.  That  he  applied  early  to  thefe  ftudies,  and 
without  remifiion,  is  to  be  inferred  from  the  early  notice 
and  kind  attention  with  which  he  wras  honoured  by  thofe 
eminent  perfons,  and  from  the  extraordinary  progrefs  which 
he  made  in  their  favourite  fcience.” 

.  In  wrote  his  treatife  On  the  Centre  of  Ofcills- 

tion,  which  was  not  published  in  the  Philofophical  Tranf- 
adions  till  fome  years  afterwards.  In  1709,  he  took  hk 
degree  of  Bachelor  of  Laws.  In  1712,  he  was  chofen  a 
rellow  of  the  Royal  Society.  During  the  interval  between 
theie  two  periods,  he  correfponded  with  Proreffior  Keil  011 
feveral  of  the^moft  abftrufe  fubjeds  of  mathematical  difqui- 
htion.  Sir  William  Young  informs  us,  that  he  has  in  his 
pofitfilori  a  letter,  dated  in  1712,  addreffed  to  Mr  Machin, 
winch  contains  at  length  a  lolution  of  Kepler's  problem, 
and  marking  the  ufe  to  be  derived  from  that  folntion.  In 
this  year  he  presented  to  the  Royal  Society  three  different 
papers  ;  one  On  the  Afcent  of  Water  between  two  Glafr 
Planes  ;  a  fecond,  On  the  Centre  of  Oicillatioii  ;  and  a  third, 
On  the  Motion  of  a  ftretchcd  String.  It  appears  from  his 
corrtfpondence  with  Keil,  that  in  1713  he  preferred  a  pa- 
p‘er  on  his  favourite  fubjeCt  of  Mufic  ;  but  this  is  not  prefer- 
ved  in  the  TranlaCtions. 

His  diftingulfhed  proficiency  in  thofe  branches  of  fcience, 
which  engaged  the  particular  attention  of  the  Royal  Socie¬ 
ty  at  this  period,  and  which  embroiled  them  in  contefts 
with  foreign  academies,  recommended  him  to  the  notice  of 
its  moll  illuftrious  members  ;  and  in  1714  he  was  eledled  to 
the  office  of  fecretary.  In  this  year  he  took  at  Cambridge 
his  degree  of  Dodtor  of  Laws;  and  at  this  time  he  tranfmit- 
ted,  in  a  letter  to  Sir  Hans  Sloane,  An  Account  of  fome 
curious  Experiments  relative  to  Magnetifm  ;  which,  how¬ 
ever,  was  not  delivered  to  the  Society  till  many  years  after¬ 
ward,  when  it  was  printed  in  the  Tranfaftions.  His  appli¬ 
cation  to  thofe  ftudies  to  which  his  genius  inclined  was  in¬ 
defatigable  :  for  we  find  that  in  1715  he  publifhed  in  Latin 
his  Methodus  Incrementoram  ;  alfo  a  curious  eflay  preserved 
in  the  Philofophical  Tranfa&ions,  entitled  An  Account  of 
an  Experiment  for  the  DifcovJry  of  the  Laws  of  Magnetic 
Attraction  ;  likewife  a  treatife  well  known  to  mathemati¬ 
cians,  and  highly  valued  by  the  beft  judges,  O11  the  Princi¬ 
ples  of  Linear  Peripe&ive.  In  the  fame  year  ( fuch  were 
his  admirable  talents,  and  fo  capable  were  they  of  being  di¬ 
rected  to  various  fubjedls),  he  conducted  a  controvcrfial  cor- 
refpondence  with  the  Count  Raymond  dc  Montmort,  on 
the  Tenets  of  Malebranche  ;  which  occafioned  his  being 
particularly  noticed  in  the  euloginm  pronounced  by  the 
French  academy  on  the  deceafe  of  that  eminent  metaphyli- 
cian . 

The  new  philofophy  of  Newton  (as  it  was  then  called) 
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engaged  the  attention  of  mathematicians  and  philofophers 
both  at  heme  and  abroad.  At  Paris  it  was  in  high  elli- 
mat  ion  ;  and  the  rnen  of  feience  in  that  city  were  defirous 
of  obtaining  a  personal  acquaintance  with  the  learned  fecre- 
tary  of  the  Royal  Society,  vvhofe  reputation  was  fo  general¬ 
ly  acknowledged,  and  who  had  particularly  diftinguilhed 
hirpfelf  in  the  Leibnit/.ian  or  German  coutroverfy,  as  we 
may  denominate  it,  ©f  that  period.  In  confequence  of  ma¬ 
ny  urgent  invitations,  he  determined  to  vifit  his  friends  at 
Paris  in  the  year  1716.  He  was  received  with  every  pof- 
fible  token  o*  affection  and  refpecl ;  and  had  an  opportuni¬ 
ty  of  difplaying  many  traits  of  character,  which  mark  the 
general  fcholar  and  accomplifhed  gentleman,  as  well  as  the 
profound  mathematician.  His  company  was  courted  by 
all  “  who  had  temper  to  enjoy,  or  talents  to  improve,  the 
charms  of  facial  intercourfe.”  Belides  the  mathematicians, 
to  whom  he  had  always  free  accefs,  he  was  here  introduced 
to  Lord  Bolingbroke,  the  Count  de  Caylus,  and  Bifhop 
.llnffuet.  “  He  fnfpired  partiality  on  his  firfl  add  refs  *,  he 
gained  imperceptibly  on  acquaintance  ;  and  the  favourable 
irnpnffions  which  he  made  from  genius  and  accomplishments, 
he  fixed  in  further  intimacy  by  the  fundamental  qualities  of 
benevolence  and  integrity.” 

Among  the  ladies  who  honoured  Dr  Brook  Taylor  with 
a  particular  regard,  we  may  mention  the  names  of  Marcilly 
de  Villette,  and  of  Mifs  Brunton,  the  beautiful  and  accom¬ 
plished  niece  of  Sii  lfnac  Newton. 

Early  in  1717  he  returned  to  London,  and  compofed 
three  treatifes,  which  were  prefented  to  the  Royal  Society, 
and  publifhed  in  the  30th  volume  of  the  Tranfa&ions.  A- 
bout  this  time  bis  intenfe  application  had  impaired  his  health 
to  a  confiderahle  degree  ;  and  he  was  under  the  neceffity  of 
repairing,  for  relaxation  and  relief,  to  Aix-la-Chapelle. 
Having  likewife  a  define  of  directing  his  attention  to  fubje&s 
of  moral  and  religious  fpeculation,  he  refigned  his  office  of 
iecretary  to  the  Royal  Society  in  1718. 

After  his  return  to  England  in  1719,  he  applied  to  fuh- 
jeCts  of  a  very  different  kind  from  thofe  that  had  employed 
the  thoughts  and  labours  of  bis  more  early  life.  Among 
his  papers  of  this  date,  Sir  William  Young  has  found  de¬ 
tached  parts  of  A  Treatife  on  the  Jewifh  Sacrifices,  and  a 
differtation  of  confiderahle  length  On  the  Lawfuhiefs  of 
eating  Blood.  He  did  not,  however,  wholly  negleCt  his 
former  iuhjetfs  of  lhidy,  but  employed  his  leifure  hours  in 
combining  fcience  and  art  ;  with  this  view  he  reviled  and 
improved  his  treatife  on  Linear  Perfpe&ive.  Drawing  con¬ 
tinued  to  be  his  favourite  amufement  to  his  lateft  hour  ;  and 
it  is  not  improbable,  that  his  valuable  li  e  was  shortened  by 
the  fedentary  habits  which  this  ainufement,  fuceceding  his 
feverer  ftudies,  occafioned. 

“  He  drew  figures  with  extraordinary  precifion  and  beau¬ 
ty  of  pencil.  Landfcape  was  yet  his  favourite  branch  of 
defign.  His  original  landlcapes  are  mofllv  painted  in  wa¬ 
ter  colours,  but  with  all  the  richnefs  and  ftrength  of  oils. 
They  have  a  force  of  colour,  a  freedom  of  touch,  a  varied 
dilpoiition  of  planes  of  diltance,  and  a  learned  ufe  o  aerial 
as  well  as  linear  perfpedtive,  which  all  profeffional  men  who 
have  feen  tkefe  paintings  have  admired.  Some  pieces  are 
compofitions  ;  fomt  are  drawn  from  nature  ;  and  the  gene¬ 
ral  chara&erifiic  of  their  effect  may  be  exemplified,  in  fup- 
poiing  the  bold  fore-grounds  of  Salvator  Rofa  to  be  backed 
by  the  fuccelfion  of  difiances,  and  mellowed  by  the  fober 
harmony,  which  difiinguifh  the  productions  of  Gafpar  Pouf- 
f:n.  The  fnmll  figures  interfperfed  in  the  landfcapes  would 
not  have  difgraced  the  pencil  of  the  correCt  and  dbffic  Ni¬ 
cholas.” 

The  work  of  Dr  Brook  Taylor  in  linear  perfpeCtive  was 
ce  aimed  by  Bernoulli,  in  a  treatife  publifhed  in  the  ACis. 


of  Leipfic,  as  “  abftrufc  to  all,  and  as  unintelligible  to  ar- 
tifts  for  whom  it  was  more  efpeciaily  written.”  It  mult  be 
acknowledged  that  this  excellent  work,  for  fo  it  deferves  to 
be  called,  was  not  level  to  the  apprehenfions  of  praClitioners 
in  the  art  of  drawing  and  defign  :  but  it  was  much  efteem- 
ed  by  mathematicians.  Three  editions  of  it  have  been  pub¬ 
lifhed  ;  and  as  it  is  now  fcarce,  a  republication  of  it  in  its 
molt  improved  and  perfect  Rate  would  be  very  acceptable. 
Mr  Kirby,  however,  has  made  it  more  plain  and  popular, 
in  liis  treatife  entitled  “  Brook  Taylor’s  Ptrfpeelive  made 
eafy  and  this  book,  detailing  and  illuftrating  the  princi¬ 
ples  of  the  original  work,  has  been  the  vade  mecum  of  ar- 
tifis.  Dr  Brook  Taylor  was  incenfed  by  the  invidious  at¬ 
tacks  of  Bernoulli ;  and  he  publifhed  An  Apology  againffi 
J.  Bernoulli’s  Objections,  which  may  be  feen  in  the  30th 
volume  of  the  Phibfophical  TranfaCtions.  Bernoulli,  with 
his  ufual  envy  of  Britifh  mathematicians,  had  difputcd  our 
author’s  right  to  liis  own  work.  We  have  no  reafon  to  doubt 
Dr  Taylor’s  claims  to  the  undecided  difeovery  of  the  me* 
thod  which  he  deferibes,  though  lie  is  not  an  original  inven¬ 
tor.  This  method  was  long  before  publifhed  by  Guido  U- 
baldi,  in  his  PerfpeClive,  printed  at  Pefaro  in  j(5oo;  where 
it  is  delivered  very  clearly,  and  confirmed  by  moil  elegant 
demonftrations  ;  and  where  it  is  a&ually  applied  to  the  art 
of  delineating  the  feenes  of  a  theatre. 

Toward  the  end  of  the  year  1720,  Dr  Brook  Taylor 
accepted  the  invitation  of  Lord  Bolingbroke  toYpend  fame 
time  at  La  Source,  a  country-feat  near  Orleans,  which  he 
held  in  right  of  his  wife,  the  widow  of  riie  Marquis  de  Vil- 
lettc,  nephew  of  Madame  de  Maintenon.  During  his  refi- 
dence  at  this  beautiful  fpot,  he  fixed  and  cemented  a 
friendfhip  with  its  noble  owners  which  terminated  only  with 
life. 

In  the  next  year  he  returned  to  England,  and  publifhed 
the  lad  paper  which  appears  with  his  name  in  the  Philofo- 
phieal  Tran  lad  ions,  entitled,  An  Experiment  made  to  af- 
certain  the  Proportion  of  Expanfion  of  Liquor  in  the  Ther¬ 
mometer,  with  regard  to  the  degree  of  Heat. 

In  1721,  Dr  Brook  Taylor  married  Mifs  Bridges  of' 
Walling  ton  in  the  county  of  Surry,  a  young  lady  of  good 
family,  but  of  fmall  fortune  ;  and  this  marriage  occafioned  a 
rupture  with  his  father,  vvhofe  confent  lie  had  never  obtain¬ 
ed.  The  death  of  this  lady  in  1725,  and  that  of  an  infant 
fon,  whom  the  parents  regarded  as  the  prefage  and  pledge- 
of  reconciliation  with  the  father,  and  who  a&ually  proved' 
fuch.  deeply  affixed  the  fallibility  of  Di*  Taylor.  How- 
eve**,  during  the  tv/o  fucceeding  years  he  refided  with  his 
father  at  Bifrons,  where  “  the  muiieal  parties,  fo  agreeable 
to  his  take  and  early  proficiency,  and  the  affectionate  atten¬ 
tions  of  a  numerous  family  welcoming  an  amiable  brother, 
fo  long  ell  ranged  by  paternal  refen  truent,  not  only  foothed' 
his  forrows,  but  ultimately  engaged  him  to  a  feene  of  coun- 
tiy  retirement,  and  domeflicated  and  fixed  his  habits  of  life. 
He  could.no  more  recur  to  the  defultory  refources  and  cold 
folace  of  fociety,  which  cafual  vifits,  flight  acquaintance,  and 
dill  ant  friendfliips,  afford  the  man — who  hath- None  to  male, 
end  cheer  a  confiant  home” 

In  1725  he  formed  a  new  connexion  ;  and  with  the  full 
approbation  ol  his  father  and  family,  married  Sabetta, 
daughter  of  John  Sawferidgc,  Efq;  of  Olantigh,  in  Kent. 
In  1729,  on  the  death  of  his  father,  he  fucceeded  to  the  fa¬ 
mily  efiate  of  Bifrons.  In  the  following  year  he  loll  his 
vife  in  child-bed.  The  daughter  whofe  birth  occafioned 
this  melancholy  event  iurvived,  and  became  the  mother  of 
Si:*  William  Young,  to  whom  we  owe  tliefe  memoiis.  of  his 
grandfather. 

In  the  interval  that  elapfed  between  the  years  21  r.nd 
1730,  no  production  by  Brook  Taylor  appears  in  the  Phi- 
3  lofo  phical 
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T1a^ar’  lo  Tophi  cal  Tranfa&ions  ;  nor  did  he  publifh  in  the  courfe  of 

_ _ that  time  any  work.  His  biographer  has  found  no  traces 

of  iris  learned  labour,  excepting  a  Treatife  of  Logarithms, 
which  was  committed  to  his  friend  Lord  Paifley  (after¬ 
ward  Abercorn),  in  order  to  be  prepared  for  the  prefs  ;  but 
which  probably  was  never  printed.  His  health  was  now 
much  impaired  ;  relaxation  became  neceffary,  and  he  was  di¬ 
verted  by  new  conne&ions  from  the  habit  of  fevere  ftudy, 
which  bad  diftmguifhed  the  early  period  of  his  life,  and 
which  had  contributed  to  contra&  the  duration  of  it.  Hap- 
pv  in  the  focial  circle  of  domeftic  enjoyment,  and  devoting 
liis  attention  to  bufmefs  or  amufement  as  they  occurred,  his 
application  and  his  literary  emulation  feem  to  have  decli¬ 
ned.  He  did  not  long  furvive  the  lofs  of  his  fecond  wife  ; 
and  his  remaining  days  were  days  of  increaling  imbecillity 
and  forrovv. 

“  T he  effay  entitled  Conlemplalio  Philofophlca ,  published 
by  Sir  William  Young,  ]  793,  appears  to  Lave  been  written 
about  this  time,  and  probably  with  a  view  to  abftraft  his 
mind  from  painful  recolle&ions  and  regret.  It  was  the  ef¬ 
fort  of  a  ft  rang  mind,  and  is  a  moll  remarkable  example  of 
the  ciofe  logic  of  the  mathematician  applied  to  metaphy- 
fics.  But  the  blow  was  too  deep  at  heart  for  ftudy  to  af¬ 
ford  more  than  temporary  relief.  The  very  refource  was 
hurtful,  and  intenfe  ftudy  but  accelerated  the  decline  of  his 
health.  His  friends  offered  every  comfort ;  in  particular 
Lord  Bolmgbroke  preffed  liis  confolation,  and  fought  to 
call  his  mind  from  regret  of  domeftic  endearments  to' focial 
friendfhip  at  Daw  ley. 

The  attention  and  kindnefs  of  his  friends,  however,  could 
not  ward  off  the  approaches  of  diffolution.  “  Having  fur- 
vived  his  fecond  wife  little  more  than  a  year,  Dr  Brook 
Taylor  died  of  a  decline  in  the  46th  year  of  his  age,  De¬ 
cember  the  29th  1731,  and  was  buried  in  the  church  yard 
of  St  Anil’s,  Soho.  I  am  fpared  (fays  his  defendant)  the 
neceffity  of  doling  this  biographical  (ketch  with  a  prolix  de¬ 
tail  of  his  character  :  in  the  bell  acceptation  of  duties  rela¬ 
tive  to  each  fituation  of  life  in  which  he  was  engaged,  his 
own  writings,  and  the  writings  of  thofe  who  belt  knew  him 
prove  him  to  have  been  the  finifhed  Chriftian,  gentleman! 
and  fcholar.” 

Taylor.  (Dr  John),  a  learned  diffenting  minifter,  bom 
in. Lancafhire.  He  fettled  firft  at  Kirkftead  in  Lincoln- 
fliire,  where  he  preached  to  a  fmall  congregation,  and  taught 
a  grammar- fchool  for  near  20  years.  Afterward  he  remo¬ 
ved  to  Norwich,  where  he  preached  many  years  in  great 
repute,  until  he  was  invited  to  fuperintend  the  academy 
formed  at  Warrington  in  Lancafhire  :  but  a  few  idle  diffe¬ 
rences  on  formal  pun&ilios  and  uncertain  do&rincs  kindled 
into  fuch  a  flame  there,  as  fubje&ed  him  to  much  feurrility 
and  ill  treatment,  and  endangered  the  very  being  of'  the 
academy.  He  died  in  1761  ;  and  among  feveral  other  ju¬ 
dicious  performances,  his  Hebrew  and  Englifh  Concordance, 

2  vols  folio,  will  remain  a  monument  of  his  critical  (kill  and 
indefatigable  induftry. 

Taylor- Bird.  See  Motacilla. 

TEA,  the  dried  leaves  of  the  tea  plant _ A  com¬ 

modity  with  which  we  are  fo  well  acquainted,  which  af¬ 
fords  a  beverage  fo  generally  ufed  and  fo  generally  agree¬ 
able,  and  which  forms  fo  confiderabie  an  article  of  com¬ 
merce,  muft  excite  the  curiofity  of  the  public  at  large  to 
know  fomething  of  its  hiftory,  and  of  the  nature  of  the 
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plant  from  which  it  is  obtained.  We  are  forry  that  we  can 
neither  gratify  their  curiofity  nor  our  own  completely.  We 
have  eonfulted  all  the  botanical  books  to  which  we  had  ac- 
cefs,  and  we  believe  we  have  had  accefs  to  the  beft,  yet  we 
have  not  been  able  to  difeover  with  certainty  whether  there 
be  various  fpecies  of  the  tea  plant  ;  or  whether  all  the  dif¬ 
ferent  kinds  of  tea,  fo  unlike  to  one  another  in  their  fla¬ 
vour,  and  ftrength,  and  colour,  be  derived  from  one  iingle 
fpecies.  As  ari  apology  for  this  imperfection  in  botanical 
knowledge,  it  is  proper  to  obferve,  that  the  country  of 
which  the  tea  plant  is  a  native  is  hi  ’den  from  the  exploring 
eye  of  the  philoiopher  ;  that  it  is  jealous  of  Europeans,  and 
feldom  gives  them  an  opportunity  of  ftudying  its  produc¬ 
tions.  While  we  apologize  for  the  ignorance  of  Europeans 
in  this  point,  and  fincerely  regret  it,  we  {hall  be  careful  to 
feleCI  every  important  faCt,  that  we  may  prefent  our  read¬ 
ers  with  as  accurate  and  complete  an  account  as  our  mate¬ 
rials  can  fupplv. 

The  tea  plant  is  a  native  of  Japan,  China,  and  Tonquin, 
and  has  not,  as  far  as  we  can  learn,  been  found  growing 
fpontaneoufly  in  any  other  parts  of  the  world.  Linnaeus  ar¬ 
ranged  it  under  the  clafs  of  polyandria ,  and  order  of  monogy- 
nia.  We  are  told  he  was  led  into  this  miftake  from  having 
no  fpecimens  of  the  flower  to  examine  hut  fuch  as  were  dri¬ 
ed.  If  Linnaeus  has  in  this  arrangement  fallen  into  error, 
it  is  furprifing  that  he  has  not  been  corrected  by  one  who 
had  the  beft  opportunity  of  examining  the  matter.  Sir 
Charles  Thunberg,  one  of  the  molt  diftinguifhed  pupils  of 
that  illuftrious  botanift,  who  refided  16  months  in  Batavia 
and  Japan,  has  given  a  full  botanical  defeription  of  the  tea 
plant ;  and  having  claffed  it  in  the  fame  manner  as  his  ma- 
fter,  fays  exprefsly  that  it  has  only  one  ftyle.  Several  of 
the  Britifh  botanifts,  on  the  other  hand,  refer  it  to  the  order 
of  trigynia ;  deriving  their  authority  from  a  plant  in  the 
Duke  of  Northumberland’s  garden  at  Siou-houfe,  which  had 
three  ftyles. 

Linnaeus  fays  that  there  are  two  fpecies  of  the  tea  plant ; 
the  bohea  >  the  corolla  of  which  has  ffx  petals  ;  and  the  vi- 
ridh  or  green  tea,  which  has  nine  petals.  Thunberg  makes 
only  one  fpecie.s,  the  bohea,  confiding  of  two  varieties  ;  the 
one  with  broad  and  the  other  w  th  narrow  leaves.  This 
botanift’s'  authority  is  decifive  refpe&ing  the  Japanefe  tea 
plants  ;  but  as  China  has  not  yet  been  explored,  we  cannot 
determine  what  number  of  fpecies  there  are  in  that  country. 
Of  the  bohea  plant  we  have  been  favoured  with  a  beautiful 
drawing,  and  an  accurate  botanical  defeription,  by  a  learned 
gentleman,  which  we  (hall  here  prefent  to  our  readers. 

Calyx.  K,  fig.  1,  2,  3,  10.  a  perianthium  quinquepar- 
tite,  very  fmall,  flat,  the  fegments  round,  obtufe,  permanent. 
Fig.  1.  K. 

Corolla.  C,  fig.  I,  3,  4,  5,  7,  8.  the  petals  fix,  round¬ 
off*  concave  ;  two  exterior  (fig.  4,  7.)  CC  ;  lefs,  unequal, 
inclofing  the  flower  before  fully  blown  (fig.  3.)  C;  four 
interior  (fig.  5,  6.)  CCCC  ;  large,  equal,  before  they  fall 
off  recurvate  (fig.  8.)  CC  ;  (a). 

Stamens,  f,  fig.  6,  9,  10,  11.  the  filaments  numerous 
(b)  fig*.  6,  9 .fa  ;  about  2oo  ;  filiform,  w’hite,  fhorter  than 
the  corolla,  and  inferted  in  the  receptacle  ;  a ,  the  antheras 
cordate;  and  didymous  (fig.  ic,  11.)  *,  magnified  (c). 

Pijiillum.  Fig.  1,  ic,  12.  *  magnified;  g,  the  germen, 
three  globular  bodies  joined  in  a  triangular  form  ;  s ,  the 
ftyles,  three,  conne&ed  at  their  bale  (fig.  12.)  ;  fubulate, 


(a)  Thunberg  fays,  that  three  of  the  petals  are  exterior  and  three  inferior. 

(b)  In  a  flower  received  from  J.  Ellis,  Efq;  upwards  of  280  filaments  were  told. 

(c)  Kemofer  deferibes  the  antheras  as  Angle. 
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r  fccurvatf ,  of  the  length  of  the  (Umens,  preffec!  together,  and 
y-  as  if  united  in  one  by  the  thiekfet  furrounding  (lamens  (d) 
figr.  6,  9,  10.  ;  but  after  the  petals  and  ftamens  have  fallen 
off  they  part,  fpread  open,  increafe  in  length,  and  wither 
on  the  getmtn,  fig.  I,  1  2.  ;  the  ftigmas  fimple,  t9  fig.  1,  9, 
!C,  12. 

Pericarpium.  P,  fig.  I,  13,  14.  a  capfule  in  the  form  of 
three  globular  bodies  united,  fig.  13.  trilocular,  fig.  1 4.. ga¬ 
ping  at  the  top  in  three  directions,  fig.  13. 

Seeds.  S,  fig.  14.  (ingle,  globofe,  angulate  on  the  inward 
fide. 

'Trunk.  T,  fig.  1.  ramofe,  lignous,  round;  branches  al- 
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of  three  years  growth.  In  feven  years  it  rife*  to  a  mards 
height ;  but  as  it  then  bears  but  few  leaves,  it  is  cut  down  to 
the  (tern,  and  this  produces  a  new  crop  of  frefh  (hoots  the 
following  fummer,  every  one  of  which  bears  nearly  as  many 
leaves  as  a  whole  fhrub.  Sometimes  the  plants  are  not  cut 
down  till  they  are  ten  years  old.  We  are  informed  by 
Kcempfer,  that  there  are  three  feafons  in  which  the  leaves  are 
collected  in  the  ifles  of  Japan,  from  which  the  tea  derives 
different  degrees  of  perTCtiort. 

The  firft  gathering  commences  at  the  end  of  February  or 
beginning  of  March.  The  leaves  are  then  fmall,  tender, 
and  unfolded,  and  not  above  three  or  four  days  old  :  thefe 
ternate,  vague,  ftiffifh,  inclining  to  afh  colour,  towards  the  *  are  called  fichutfiaa ,  or  “  tea  in  powder,”  becaufe  it  is  pul- 
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top  reddifh ;  the  peduncles  axillary,  p ,  fig.  1.  alternate, 
Tingle,  curved,  uniflorous,  incraffate,  fig.  1,  2,  7.  ftipulate, 
the  ftipnla  fingle  ;  Tubulate,  ereC*,  d9  fig.  1,  2,  7,  9. 

Leaves .  F,  fig.  I,  15,  1 6,  17.  alternate,  elliptical,  ob- 
tufely  ferrated,  with  the  eds/es  between  the  teeth  recurvate, 
with  the  apex  emarginate  (e)  *  magnified,  fig.  15.  ey  at  the 
bafe  very  entire,  fig.  16,  17.  the  fur  face  fmooth,  gloffy, 
bullate,  venol'e  on  the'  under  fide,  of  a  firm  texture,  petio* 
late;  the  petiols  very  fhort,  bs  fig.  I,  16,  17.  round  011  the 
under  fide,  gibbous,  fig.  »6.  b ,  *  magnified  ;  on  the  upper 
fi  *e  flat r ifli  and  (lightly  channelled,  fig.  17.  b . 

The  tea  plant,  which  is  an  evergreen,  grows  to  the  height 
cf  five  or  fix  feet;  Le  Compte  fays  ten  or  twelve.  The  leaves, 


verifed  ;  it  is  alio  called  imperial  tea ,  being  generally  refef- 
ved  for  the  court  and  people  of  rank  ;  and  fometimes  alfo  it 
is  named  bloom  t?a.  It  is  fold  in  China  for  20  d.  or  2  s.  per 
pound.  The  labourers  employed  in  collecting  it  do  not 
pull  the  leaves  by  handfuls,  but  pick  them  one  by  one,  and 
take  every  precaution  that  they  may  not  break  them. 
However  long  and  tedious  this  labour  may  appear,  they  ga¬ 
ther  from  4  to  10  or  15  pounds  a-day. 

The  fecond  crop  is  gathered  about  the  end  of  March  or 
beginning  of  April.  At  this  feafon  part  of  their  leaves  have 
attained  their  full  growth,  and  the  reft  are  not  above  half 
their  fize.  This  difference  does  not,  however,  prevent  them 
from  being  all  gathered  indiferiminately.  They  are  after*. 


which  are  the  only  valuable  part  of  it,  are  about  an  inch  wards  picked  and  afforted  into  different  parcels,  according 
and  a  half  long,  narrow,  indented,  and  tapering  to  a  point,  to  their  age  and  fize.  The  youneeft,  which  are  carefully 
like  thoie  of  the  fweet  briar,  and  of  a  dark  green  colour,  feparated  from  the  reft,  are  often  fold  for  leaves  of  the  firft 
The  root  is  like  that  of  the  peach  tree,  and  its  flowers  re-  crop,  or  for  imperial  tea.  Tea  gathered  at  this  feafon  is 
fernble  thofe  of  the  white  wild  rofe.  The  ftem  fpreads  int<^  called  too-tJiaa9  or  “  Chinefe  tea,”  becaufe  the  people  of 
many  irregular  branches.  The  wood  is  hard,  of  a  whi-  Japan  infufe  it,  and  drink  it  after  the  Chinefe  manner. 


tffh  green  colour,  and  the  bark  is  of  a  greenifh  colour, 
with  ?.  bitter,  nanfeous,  and  aftringent  tafte.  The  fruit  is 
fmall,  and  contains  feveral  round  blackifh  feeds,  about  the 
bignefs  of  a  bean  or  large  pea. 

This  plant  delights  in  valleys,  is  frequent  on  the  (loping 
ficles  of  mountains  and  the  banks  of  rivers,  where  it  enjoys 
a  fouthern  expofure.  It  flourifhes  in  the  northern  latitudes 
of  Pekin  as  well  as  round  Canton,  but  attains  the  greateft 
perfection  in  the  mild  temperate  regions  of  Nankin.  It  is 
find  only  to  be  found  between  the  30th  and  45th  degree  of 
notth  latitude.  In  Japan  it  is  planted  round  the  borders  of 
fields,  without  regard  to  the  foil  ;  but  as  it  is  an  important 
article  of  commerce  with  the  Chinefe,  whole  fields  are  co¬ 
vered  with  it,  it  is  by  them  cultivated  with  care.  The  Abbe 
Rochen  lays,  it  grows  equally  well  in  a  poor  as  in  a  rich 


The  third  crop  is  gathered  in  the  end  of  May  or  in  the 
month  of  June.  The  leaves  arc  then  very  numerous  and 
thick,  and  have  acquired  their  full  growth.  This  kind  of 
tea,  which  is  called  Ben4faa9  is  the  coarfeft  of  all,  and  is 
referved  for  the  common  people.  Some  of  the  Japanefc 
colleCi  their  tea  only  at  two  ieafons  of  the  year,  which, 
correfpond  to  the  fecond  and  third  already  mentioned  ; 
others  confine  themfelves  to  one  general  gathering  of  their 
crop,  towards  the  month  of  June  :  however,  they  always 
form  afterwards  different  affortments  of  their  leaves. 

The  fineft  and  moft  celebrated  tea  of  Japan  is  that  which 
grows  near  Ud-fi,  a  fmall  village  fituated  clofc  to  the  fea, 
and  not  far  diftant  from  Meaco.  In  the  diftridt  of  this  vil¬ 
lage  is  a  delightful  mountain,  having  the  fame  name,  the 
climate  of  which  is  faid  to  be  extremely  favourable  to  the 


foil ;  but  that  there  are  certain  places  where  it  is  of  a  bet-  culture  of  tea  ;  it  is  therefore  inclofed  by  a  hedge,  and  fur- 

rounded  with  wide  ditches,  which  prevent  all  accefs  to  it. 
The  tea  (hrubs  that  grow  on  this  mountain  are  planted  in 
regular  order,  and  are  divided  by  different  avenues  and  al¬ 
leys. 

The  care  of  this  place  is  entrufted  to  people  who  are  or¬ 
dered  to  guard  the  leaves  from  dull,  and  to  defend  them 
from  the  inclemency  of  the  weather.  The  labourers  who 
are  appointed  to  coiled*  the  tea  abftain  from  every  kind  of 
grofs  food  for  fome  weeks  before  they  begin,  that  their 
breath  and  peripiration  may  not  in  the  leaft  injure  the 
leaves.  They  gather  them  with  the  moft  fcrupulous  nice¬ 
ty,  and  never  touch  them  but  with  very  fine  gloves.  When 
this  choice  tea  has  undergone  the  proeds  ntceffary  for  its 
T  t  pre- 


ter  quality.  The  tea  which  grows  in  rocky  ground  is  fupe- 
rior  to  that  which  grows  in  a  light  foil  ;  and  the  word  kind 
is  that  which  is  produced  in  a  clay  foil.  It  is  propagated 
by  feeds  ;  from  fix  to  twelve  are  put  into  a  hole  about  five 
inches  deep,  at  certain  diftances  from  each  other.  Therea- 
fon  why  fo  many  feeds  are  fown  in  the  fame  hole  is  faid  to 
be,  that  only  a  fifth  part  vegetate.  Being  thus  iown,  they 
grow  without  any  other  cate.  Some,  however,  manure  the 
land,  and  remove  the  weeds  ;  for  the  Chinefe  are  as  fond  of 
good  tea,  and  take  as  much  pains  to  procure  it  of  an  excel¬ 
lent  quality,  as  the  Europeans  do  to  procure  excellent 
wine. 

The  leaves  are  not  fit  for  being  plucked  till  the  (hrub  be 
Vol.  XVIII.  Part  I. 


(d)  It  wras  this  circumftance  that  led  Linnaeus  to  place  it  under  the  ©ider  monogynia. 

(e)  No  author  has  hitherto  remarked  this  obvious  circumftance  ;  even  Kcempfer  fays  the  leaves  terminate  in  a  fharjp 
point. 
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preparation,  it  is  efcorted  by  the  fuperintendant  of  the 
'  mountain  and  a  ftrong  guard  to  the  emperor's  court,  and  re- 
krved  for  the  ufe  of  the  imperial  family 
As  the  tea  fhrub  grows  often  on 
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{leep  mountains,  accefs  to  which  is  dan# 


the  rugged  banks  of 


rerous,  and 


fome- 


times  impracticable,  the  Chinefe,  in  order  to  come  at  the 
leaves,  make  ufe  of  a  Angular  ilrata^em  :  Thefe  fteep  places 
?.re  generally'  frequented  by  great  numbers  of  monkeys,  which 
being  irritated  and  provoked,  to  revenge  themfelves  tear  off 
the  branches,  and  (bower  them  down  upon  thofe  who  have 
.intuited  them.  The  Chinefe  immediately  colled  thefe bran¬ 
ches,  and  ftrip  them  of  their  leaves. 

When  the  tea  leaves  have  been  colleded,  they  are  expo- 
fed  to  the  fleam  of  boiling  water  ;  after  which  they  are  put 
upon  plates  of  copper,  and  held  over  the  fire  until  they  be¬ 
come  dry  and  fhrtvdled,  and  appear  fuch  as  we  have  them 
in  Eurooe.  According  to  the  teflimony  of  Kcempfer,  tea 
is  prepared  in  the  fame  manner  in  the  ifles  of  Japan.  u  Ther  e 
?.re  to  be  ieen  there  (lays  this  traveller)  public  buildings 
ere&ed  for  the  purpofe  of  preparing  the  trefh  gathered  tea. 
Every  private  perfon  who  has  not  luitable  conveniences,  or 
■who  is  unacquainted  with  the  operation,  may  carry  his 
leaves  thither  as  they  dry.  Thefe  buildings  contain  a  great 
number  of  fmall  ffoves  raifed  about  three  feet  high,  each  of 
which  has  a  broad  plate  of  iron  fixed  over  its  mouth.  The 


workmen  are  fcated  round  a  large  table  covered  with  mats, 
and  are  employed  in  rolling  the  tea  leaves  which  are  fpread 
out  upon  them.  When- the  iron  plates  are  heated  to  a  cer¬ 
tain  degree  by  the  fire,  they  cover  them  with  a  few  pounds 
of  frefli  gathered  leaves,  which  being  green  and  full  of  lap 
crackle  as  loon  as  they  touch  the  plate.  It  is  then  the  bu- 
finefs  of  the  workman  to  ffir  them  with  his  naked  hands  as 
quickly  as  poffible,  until  they  become  fo  warm  that  he  can¬ 
not  eafily  endure  the  heat  He  then  takes  off  the  leaves 
with  a  kind  of  {hovel,  and  lays  them  upon  mats.  The  peo¬ 
ple  who  are  employed  in  mixing  them,  take  a  fmall  quanti¬ 
ty  at  a  time,  roll  them  in  their  hands  always  in  the  fame  di¬ 
rection  ;  while  others  keep  continually  ffir  ring  them,  in  or¬ 
der  that  they  may  cool  fooner,  and  preferve  their  fhrivelled 
figure  the  longer.  This  procefs  is  repeated  two  or  three 
times,  and  even  oftener,  before  the  tea  is  depofited  in  the 
warehoufes.  Thefe  precautions  are  necefiary  to  extract  all 
the  moifture  from  the  leaves/ * 

The  people  of  Japan  and  China  generally  keep  their  tea 
a  year  before  ufmg  it  becaule,  when  quite  trefh  and  newly 
gathered,  it  poffeffes  a  narcotic  quality  which  hurts  the  brain. 
Imperial  tea  is  generally  preferved  in  porcelain  vales,  or  in 
leaden  or  tin  canifters  covered  writh  fine  mats  made  of  bam¬ 
boo.  Common  tea  is  kept  in  narrow-mouthed  earthen  pots; 
and  coarfe  tea,  the  flavour  of  which  is  not  fo  eafily  injured, 
is  packed  up  in  bafkets  of  ftraw. 

An  infufion  of  tea  is  the  common  drink  of  the  Chinefe  ; 
and  indeed  when  we  confider  one  circumflance  in  their  fitn 
ation,  we  muff  acknowledge  that  Providence  has  difplayed 
much  goo  hrefs  in  fcattering  this  plant  with  fo  much  piofu- 
fion  in  the  empire  of  China.  The  water  is  faid  to,be  un- 
wholefome  and  naufeous,  and  would  therefore  perhaps,  with¬ 
out  fome  correftive,  be  unfit  for  the  purp  fes  of  life.  The 
Chinefe  pour  boiling  water  over  their  tea,  and  leave  it  to 
inf  ufe,  as  we  do  in  Europe  ;  but  they  drink  it  without  any 
mixture,  and  even  without  fugar.  The  people  of  Japan  re¬ 
duce  theirs  to  a  fine  powder,  which  they  dilute  with  warm 
water  until  it  has  acquired  the  confidence  of  thin  foup. 
Their  manner  of  ferving  tea  is  as  follows  :  Ihey  place  be- 


ftir  it  with  a  tooth-pick  until  the  liquor  begins  to  foam  ;  it  Tea. 
is  then  prefented  to  the  company,  who  lip  it  while  it  is ' — w, 
wvrm.  According  to  F.  du  Balde,  this  method  is  not  pe¬ 
culiar  to  the  Japancfe  ;  it  is  aifo  uied  in  tome  oi  the  provin¬ 
ces  of  China* 

The  fir  It  European  writer  who  mentions  tea  is  Giovanni 
Botero,  an  eminent  Italian  author,  who  publifhed  a  treat ife 
about  the  year  1  $90,  Of  the  Caufes  of  the  Magnificence 
and  Grcatnefs  of  Cities.  He  does  not  indeed  mention  its 
name,  but  defcrlbes  it  in  fuch  a  manner  that  it  is  impoffibie 
to  miftake  it.  “  The  Chinefe  (fays  he)  have  an  herb  out 
of  which  they  prefs  a  delicate  juice,  which  ferves  them  for 
drink  inilead  of  wine:  it  alio  preferves  their  health,  and 
frees  them  from  all  thofe  evils  which  the  immoderate  ufe  of 
wine  produces  among  uk*.”  * 

Tea  was  introduced  into  Europe  in  the  year  1 6 1  o  by 
the  Dutch  Eaff  India  Company.  It  is  generally  faid, 
it  was  firft  imported  from  Holland  into  England,  in  16^6, 
by  the  lords  Arlington  and  Offory,  who  brought  it  into  fa- 
fhion  among  people  of  quality.  But  it  was  ufed  in  coffee-  . 
honfes  before  this  period,  as  appears  from  an  ad  of  parlia¬ 
ment  made  in  1660,  in  which  a  duty  of  8  d.  was  laid  on 
every  gallon  of  the  infufion  fold  in  thefe  places.  In  1666 
it  was  fold  in  London  for  60  s.  per  pound,  though  it  did 
not  coft  more  than  2  s.  6  d.  or  3  s.  6  d.  at  Batavia.  It 
continued  at  this  price  till  1707.  I n  *7  [ 5  ftreert  tea  be- 
(ran  to  be  ufed  ;  and  as  great  quantities  were  then  imported, 
the  price  was  leffened,  and  the  practice  of  drinking  tea  de- 
feended  to  the  lower  ranks  f.  in  1720  the  Trench  began 
to  fend  it  to  us  by  a  clandeffine  commerce.  Since  that  period  JwnJ, 
the  demand  has  been  increafing  yearly,  and  it  has  become  al- 
mofi  a  neceffary  of  life  in  fevcral  parts  of  Europe,  and  among 
the  lowed  as  well  as  the  higheff  ranks.  .  fl 

The  following  table  will  give  an  idea  of  the  quantity  of 
tea  imported  annually  into  Great  Britain  and  Ireland  fines 

17171  -  m 

700,000  lbs. 

1 ,200,0c  o 

4, 00c, 000 

6,000,000 

12,000,000 

16  to  2 *,000,0 


From  1717  to  1726 
1732  to  1742 
1735  near 
1766 

1785  about 
1  794  from 


fore  the  company  the  tea  equipage,  and  the  box  in  which 
this  powder  is  contained  ;  they  fill  the  cups  with  warm  wa¬ 
ter,  and  taking  from  the  box  as  much  powder  as  the  point 
of  a  knife  can  contain*  throw  it  into  each  of  the  cups*  and 
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Befides  thefe  immenfc  quantities  imported  into  Britain 
and  Ireland,  much  has  been  brought  to  Europe  by  other 
nations.  In  1766  the  whole  tea  imported  into  Europe 
from  China  amounted  to  17  millions  of  pounds  ;  in  *785  -  , 
it  was  computed  to  be  about  19  millions  of  pounds  J. 

Several  retearches  have  been  made  in  Europe  to  deter- 
mine  .whether  the  tea  plant  grows  fpontaneoufly  ;  but  thefe  m*. 
refcarches  have  been  hitherto  in  vain.  When  Captain  Cook 
vifited  Tcnerifre  in  his  laft  voyage,  Mr  Anderfon  his  fnr- 
geon  was  informed  by  a  gentleman  of  acknowledged  vera¬ 
city,  that  a  fhrub  is  common  near  Santa  Cruz  which  agrees 
exa&ly  with  the  defenption  given  of  the  tea-plant  by  Lin¬ 
naeus.  It  is  confidered  as  a  weed,  and  large  quantities  are 
rooted  out  of  the  vineyards  every  year:  But  the  Spaniards 
who  inhabit  the  ifhnd  fometimes  make  ufe  of  it,  and  alcribe 
to  it  all  the  qualities  of  the  tea  imported  frem  China.  j 

Many  attempts  have  been  made  to  introduce  this  valuable 
plant  into  Europe;  but  from  want  of  proper  precautions  moil 
of  thefe  attempts  have  mifearried.  The  feeds,  being  of  an 
oily  nature,  are  apt  to  grow  rancid  durimr  a  long  voyage, 
unlefs  proper  care  is  taken  to  preferve  them.  There  are 
two  methods  of  preferving  thefe  feeds :  The  firft  is,  to  in- 
clofe  them  in  wax  after  they  have  been  dried  in  the  iun  ; 
the  iecond  is,  to  leave  them  in  their  hufks,  and  {hut  them 
up  clofely  in  a  box  made  of  tin  :  but  neither  ot  thefe  me¬ 
thods  has  been  attended  with  general  iuccefs,  whatever 
?  care 
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care  has  been  taken  to  obtain  fix- Hi  feeds,  or  to  p^eferve  day.  Whether  Bontikoe  in  this  cafe  a&ed  as  a  phyBciart, 

or,  being  a  Dutchman,  was  eager  to  encourage  the " lale  of s 
an  important  article  of  his  country’s  commerce,  is  not  eafy 
to  fay.  On  the  ether  hand,  the  pernicious  effects  of  tea 
upon  the  nervous  fyftem  have  been  often  repeated,  and  very 
oppofite  effects  hare  Fren  alcribed  to  it.  Some  affirm  that 
green  tea  is  mildly  allringcnt ;  others  fay  it  is  relaxing  t 
Some  fay  it  is  narcotic,  and  procures  fleeo ;  while  others 
contend,  that  taken  before  bed-time  it  afluredly  pre¬ 
vents  it. 

Dr  Lettfom,  who  h?s  written  the  Natural  Hiftoryof  the 
Tea  Tree,  made  feveral  experiments  to  determine  its  chemi¬ 
cal  qualities.  Ke  found  an  infuiion  of  it  preferred  beef* 
htih  »  it  is  therefore  antifeptic ;  and  from  its  ffriking  a 
purple  colour  with  the  fait  (iulphate)  of  iron,  he  juffly  con¬ 
cludes  that  it  is  aftringent.  He  concludes  alfo,  that  the  ef- 
fential  qualities  of  tea  refide  in  its  fragrant  and  volatile 
parts. 

We  have  heard  much  of  the  bad  effe&s  of 
have  neither  felt  nor  ofcferved 


Te». 


them.  The  bed  method  would  be,  to  low  frefh  feeds  in  fine 
light  earth  immediately  on  leaving  Canton,  and  to  cover  them 
with  wire  to  f:-cure  them  from  rats  and  other  animals  that 
might  attack  them.  The  boxes  ought  not  to  be  too  much 
expo  fed  to  the  air,  nor  to  that  kind  of  dew  which  rifes  rrom 
the  fea.  The  earth  in  the  boxes  mult  neither  be  hard  nor 
dry,  and  Ihould  from  time  to  time  be  gently  watered  with 
frdli  or  rain  water  ;  and  when  the  fhoots  begin  to  appear, 
they  ought  to  be  kept  in  a  flight  moillure,  and  flickered 
from  the  fun.  The  tea-plants  to  be  found  in  England  have 
been  procured  by  thefe  means  only;  and  though  leveral  of 
the  young  riling  Ihoots  perifhed,  the  laft  method  propoftd 
:s  probably  that  which  may  be  followed  with  greattft  fuccefs. 

The  fined  tea- plant  known  in  England  was  raifed  in  Kew 
gardens;  it  was  carried  thither  by  Sir  J.  Ellis,  who  brought 
it  rrom  feed  :  but  the  firfl  that  ever  fiourifhed  in  Europe  wai 
onc  belonging  to  the  Duke  of  Northumberland  at  Sion, 
from  a  drawing  of  which  our  engraving  is  taken.  The 
pl?.nts  winch  are  cultivated  in  the  gardens  near  Eondon 


f  tea,  but  we 
If  it  were  fo  pernicious 

thrive  well  in  the  green-houfe  during  winter,  and  fome  Hand  as  it  has  been  reprefented  by  fome,  its  effe&s  mufl  certainly 
that  feafon  in  the  open  air.  Linnaeus,  who  obtained  this  be  evident  in  China,  where  it  is  drunk  by  all  ranks  ;  yet  fo 
n  ^  .  •  i.  r  •-  ' *  1  far  from  being  thought  hurtful  in  that  country,  it  13  in  high 

tftimation.  The  prefent  emperor  has  compofed  a  kind  of 


fl* » nb  in  its  grouping  ftate,  contrived  to  preferve  it  in  the  open 
air  in  the  northen  latitude  of  Sweden.  _  France  has  alfo 
procured  fome  plants.  There  can  be  no  doubt  but  they 
would  fuccted  in  many  countries  of  Europe,  if  proper  care 
were  paid  to  their  cultivation  till  they  became  inured  to  one 
climate.  It  will  be  a  great  advantage  if  we  can  rear  that 
plant,  which  can  never  fuffer  fo  much  from  change  or  foil  as 
from  growing  multy  during  the  long  voyage  from  China. 
Befldes,  the  demand  for  tea  is  now  become  fo  great,  that 
the  Chinefc  fmd  it  necefTarv,  or  at  leaff  profitable,  to  adul¬ 
terate  it.  Bad  tea  is  now  become  an  univerfal  complaint. 
rI  he  Abbe  Grofler  tells  us,  that  there  is  a  kind  oh  mofs 
which  grows  in  the  neighbourhood  of  the  little  city  of  Mang- 
ing-hieis,  which  is  fold  as  a  delicate  fpecies  of  tea.  If  this 
delicious  commodity  is  adulterated  in  China,  can  we  flatter 
onriclves  that  none  comes  to  us  but  wliat  is  pure  and  un¬ 
mixed  ?  How  would  our  fine  ladies  like  to  be  told,  that  in- 
Itead  of  tea  they  drink  nothing  but  the  infuiion  of  mofs 
from  the  rocks  of  Mang-ing-hien  (? )  ? 

Of  the  chemical  qualities  and  tfftCls  of  tea  on  the  con- 
flilution,  many  various  and  oppofite  opinions  have  been 
formed.  About  a  century  ago,  Bontikoe,  a  Dutch  phyfi- 
rian,  bellowed  extravagant  encomiums  on  the  benefits  of 
tea.  With  him  it  was  good  for  every  thing;  and  any  quan¬ 
tity  might  be  drunk,  even  to  the  amount  of  200  dilhes  in  a 


eh  >ge  on  the  virtues  of  tea.  We  are  told  by  thofe  who 
have  written  the  hiftory  of  China,  that  inflammatory  dif- 
eales  arc  lefs  frequent  there  than  in  many  other  countries, 
which  is  aferibed  folely  to  the  liberal  ufe  of  tea.  It  mull 
be  obierved  by  all,  that  tea  is  an  antidote  again fl:  intempe¬ 
rance,  and  that  he  who  relilhes  the  one  feldom  runs  into 
the  other,  Raynal  lays,  that  tea  has  contributed  more  to 
the  fobricty  of  this  nation  than  the  levered  laws,  the  mod 
eloquent  harangues  of  Chriftian  orators,  or  the  bed  trea¬ 
ties  ot  morality.  We  have  no  doubt  but  it  may  be  hurt¬ 
ful  to  fome  conftitutions  in  particular  circurnftances ;  but 
we  lufpect  than  the  nervous  disorders  fo  often  attributed 
to  tea,  are  rather  owing  to  hereditary  difeafes,  to  want  of 
exercile,  and  to  irregularity  in  food  or  fleep,  than  to  tea. 
“  Weak  tea  drunk  too  lfot  (fays  Dr  Leake)  will  enervate, 
ar.d  if  very  ftrong,  may  prove  equally  pernicious  by  affeft- 
ing  the  head  or  flomach.  But  when  it  is  drunk  in  modera¬ 
tion,  and  not  too  warm,  with  a  large  addition  of  milk,  I 
believe  it  will  feldom  prove  hurtful,  but,  on  the  contrary, 
fall  it  ary.  After  fludy  or  fatigue  it  is  a  mod  refrefliing  and 
grateful  repad  ;  it  quenches  third,  and  cheers  the  fpirits, 
.without  heating  the  blood  ;  and  the  pleating  fociety,  in 
which  we  io  often  partake  of  it,  is  no  inconliderable 
T  t  2  addi- 


(f)  There  is  very  good  renfon  to  believe,  that  the  adulteration  of  tea  is  not  confined  to  China.  It  s  pradifed,  and 
often  with  too  much  haccefs,  among  ourielves.  Mr  Twining,  a  confiderable  tea-dealer  in  London,  publifhed  a  pamphlet 
■  fome  years  a  o,  in  which  he  has  expoied  tlii*  infamous  traffic.  The  information  (he  fays)  was  obtained  from  a  gentleman 

!wlio  had  made  very  accurate  inquiiies  into  this  fubjedt. 

1  he  fmoucii  for  mixing  with  black  tees  is  made  of  the  leaves  of  the  afli.  When  gathered,  they  are  firft  dried  in 
the  lun,  then  baked  :  they  are  next  put  upon  a  floor,  and  trod  upon  until  the  leaves  are  imall,  then  lifted  and  deeped  in 

1  copperas  with  Iheeps  dung  ;  after  which,  being  dried  on  a  floor,  they  are  fit  for  ufe.  ‘t  here  is  alfo  another  mode  :  When 
I*  the  leaves  are  gathered,  they  are  boiled  in  a  copper  with  copperas  and  fheeps  dung  ;  when  the  liquor  is  drained  off,  they 
are  baked  and  trod  upon,  until  the  leaves  are  Small,  after  which  they  are  fit  for  ufe.  The  quantity  manufactured  at  a 
j  ,  mail  village,  and  within  eight  or  ten  miles  thereof,  cannot  be  afeertained,  but  is  fuppofed  to  be  about  20  tons  in  a  year. 
■  One  man  acknowledges  to  have  made  6eovvetght  in  every  week  for  fix  months  together.  *  The  fine  is  fold  at  4!  4s. 

fere iv t.  equal  to  91!.  per  lb.  The  coarfe  is  fold  at  2I.  2s.  per  cwt.  equal  to  4*d.  per  lb.  Elder  buds  are  manufadlured 
■  m  fo.re  places  to  reprefen t  fine  teas. 

I  .  ?<or  the  honour  of  human  nature,  we  hope  fuch  a  traffic  as  this  is  not  very  common ;  but  if  there  be,  thofe  concerned 
in  u  delerve  exemplary  punilhment.  The  only  way  (Mr  Twining  lays)  to  efcape  this  adulterated  tea,  is  never  to  pur- 
01  chaie  from  thofe  who  offer  their  teas  to  lale  at  lower  prices  than  genuine  teas  can  be  afforded  ;  but  to  purchafe  them 
’  only  from  perfons  of  charatter. 
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addition  to  its  value ;  for  whatever  affords  rational  plea¬ 
sure  to  the  mind,  will  always  contribute  to  bodily 
health.  t  ^ 

In  this  country  teas  are  generally  divided  into  three 
kinds  of  preen*  and  five  of  bohea:  1  he  former  arc,  i.  Im 
perial  or  bloom  tea,  with  a  large  loofe  leaf,  light  green  co¬ 
lour,  and  a  faint  delicate  imell.  t  2.  Hyfon,  fo  called  from 
the  name  of  the  merchant  who  firft  imported  it  ;  the  leaves 
of  which  are  clofely  curled  and  fmall,  of  a  green  colour, 
verging  to  a  blue  :  And,  3  Singlo  tea,  from  the  name  of 
the  place  where  it  is  cultivated.  The  bolieas  are,  1.  Sou¬ 
chong,  which  imparts  a  yellow  green  colour  by  inhifion. 

2.  Camho,  f®  called  from  the  place  where  it  is  made  ;  a 
fragrant  tea,  with  a  violet  fmell;  its  inrufion  pale.  3.  Con¬ 
go,  which  has  a  larger  leaf  than  the  following,  and  its  infu¬ 
sion  fomewhat  deeper,  refembling  common  bohea  in  the  co¬ 
lour  of  the  leaf.  4.  Pekoe  tea  ;  this  is  known  by  the  appear¬ 
ance  of  fmall  white  flowers  mixed  with  it.  5.  Common  bohea, 
whofe  leaves  are  of  one  colour.  There  are  other  varieties, 
particularly  a  kind  of  green  tea,  done  up  in  roundifh  balls, 
called  gunpowder  tea . 

TzA-Trte  of  New  Zealand,  is  a  fpecies  of  myrtle,  of 
which  an  infufion  was  drunk  by  Captain  Cook’s  people  in 
their  voyages  round  the  world.  Its  leaves  were  finely  aro¬ 
matic,  aftringent,  and  had  a  particular  pleafant  flavour  at  the 
hr.fl  infufion  ;  but  this  went  off  at  the  next  filling  up  of  the 
tea-pot,  and  a  great  degree  of  bitternefs  was  then  extradled; 
for  which  reaton  it  was  never  fullered  to  be  twice  infufed. 
In  a  fine  foil  in  thick  forefts  this  tree  grows  to  a  confider* 
able  fize  ;  fometimes  30  or  40  feet  in  height,  and  one  foot 
in  diameter.  On  a  hilly  and  dry  expofure  it  degenerates 
into  a  fhriib  of  five  or  fix  inches  ;  but  its  ufual  fize  is  about 
eight  or  ten  feet  high,  and  three  inches  in  diameter.  In 
that  cafe  its  dem  is  irregular  and  unequal,  dividing  very 
foon  into  branches,  which  rife  at  acute  angles,  and  only 
bear  leaves  anJ.  flowers  at  top.  The  flowers  are  white,  and 
very  ornamental  to  the  whole  plant. 

Mr  White,  in  his  Journal  of  a  Voyage  to  New  South 
Wales,  mentions  a  fhrub  which  he  calls  a  tea-tree ,  merely 
from  it?  being  ufed  by  the  convi&s  as  a  fuccedaneum  for 
tea  ;  for  lie  had  not  feen  the  flower,  nor  did  he  know,  to 
what  genus  it  belonged.  It  is  a  creeping  kind  of  a  vine, 
running  to  a  great  extent  along  the  ground  ;  the  flalk  Hea¬ 
der  ;  the  leaf  not  fo  large  as  the  common  bay  leaf ;  the  tafle 
Tweet,  exa&ly  like  the  liquorice  root  the  fliops. 

TEACHERS,  perfons  employed  in  conducing  the  ediv 
cation  of  the  young. 

We  will  venture  to  fay,  that  there  is  no  clafs  of  men  to 
whom  a  nation  is  fo  much  indebted  as  to  thofe  employed  in 
inftru&ing  the  young  :  For  if  it  be  education  that  forms 
the  only  diflindion  between  the .  civilized  and  the  favage, 
much  certainly  is  due  to  thofe  who  devote  themfelves  to  the 
office  of  inflrudion.  It  mud  be  the  duty  therefore  of  eve¬ 
ry  date  to  take  care  that  proper  encouragement  be  given  to 
thofe  who  undertake  this  office. .  There  ought  to  be  fuch  a 
falary  as  would  render  it  an  ohjed  of  ambition  to  men  of 
abilities  and  learning,  or  at  kail  as  would  keep  the  teacher 
refpedable.  In  Scotland,  the  office  of  a  fchoolmader  was 
formerly  much  more  lucrative  than  at  prefent,  and  mod  of 
that  clafs  had  received  liberal  education  ;  and  this  is  the  rea- 
fon  why  the  common  people  in  Scotland  have  been  famous, 
even  to  a  proverb,  for  their  learning.  But  at  prefent  the 
falary  of  a  country  fchoolmader,  independent  ot  fees  for 
fcholars,  is*  not  greater  than  a  ploughman  can  earn,  being 
feldom  more  than  L.8  :  6  :  8,  the  confeqtience  of  which  is, 
that  this,  which  is  in  fad  an  honourable,  becaufe  an  ufeful 
profeffion,  is  now  finking  into  contempt.  It  is  no  longer  an 
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objed  to  a  man  of  learning  ;  and  we  muft  foon  be  fat'sf  ed  Tci;^ 
with  fchoolmafters  that  can  read,  write,  and  cad  accounts,  11 
a  little  better  than  the  lowed  of  the  people,  or  who  from 
fome  natural  deformity  are  unable  to  exercife  a  trade.  And 
what  in  this  cafe  mud  become  of  the  minds  of  the  common 
people  ?  They  mud  be  totally  uncultivated. 

We  have  obferved  a  great  difference  between  the  cultiva¬ 
tion  of  the  common  people  in  one  part  of  Scotland  com¬ 
pared  with  another  ;  and  we  have  found,  that  wherever  a 
fchoolmader  is  looked  upon  as  a  mean  profeffion,  there  is 
fcarcely  a  duly  qualified  perfon  to  be  found  to  undertake 
the  office ;  and  in  thofe  places  the  common  people  are  la¬ 
mentably  ignorant.  In  other  places  again,  where  the  fchool¬ 
mader  is  confidered  as  one  of  the  principal  perfons  in  the 
parifh,  there  men  of  a  liberal  education,  young  divines,  and 
preachers,  do  not  think  themfelves  difgraced  by  exerciling 
this  profeffion  ;  and  there  the  common  people  diow  a  degree 
of  acutenefs,  knowledge,  and  obfervatior,  and  poffeis  fuch 
polifhed  manners,  as  raife  them  very  high  above  thole  of 
their  own  rank  in  other  parts  of  the  country. 

Many  and  keen  have  been  the  debates  about  a  reform  of 
government  of  late  years  ;  but  little  attention  has  been  paid 
to  the  formation  of  the  minds  of  the  common  people,  who 
conditute  the  greater  part  of  the  nation  ;  of  courfc  they 
are  ready  to  join  the  daridard  of  every  feditious  demagogue 
who  founds  the  alarm  of  opprefiion  ;  and  fhould  they  at, 
length  be  roufed,  their  cruelty  and  barbarity,  like  the  com¬ 
mon  people  of  France,  would  he  exa&ly  in  proportion  to 
their  ignorance  and  want  of  principle. 

We  are  willing  to  hope,  then,  that  the  government  and 
the  monied  men  of  the  nation,  who  alone  have  property  to 
lofe  and  money  to  bedov,  w’ill  at  length  find  it  to  be  their 
intered  to  patronize  fchoolmadcrs. 

TEAL,  in  ornithology.  See  Anas. 

TEARS,  a  lymph  or  aqueous  humour,  which  is  lim¬ 
pid,  and  a  little  ialtiih  :  it  is  ftparated  from  the  arterial 
blood  by  the  lachrymal  glands  and  fmall  glandulous  grains  on 
the  inilde  of  the  eyelids.  | 

TEASELS,  a  plant  cultivated  in  the  wed  of  England 
for  the ufe  of  clothiers.  Sec  Dipsacus. 

TEBETH,  the  tenth  month  of  the  Jewifh  ecclefiadical 
year,  and  fourth  of  the  civil.  It  anfwers  to  our  month  ot 
December. 

TECKLENBURG,  a  town  of  Germany,  in  the  circle 
of  Wed ph alia,  capital  of  a  county  of  the  fame  name,  with  a 
cadle  built  on  a  hill.  It  was  bought  by  the  king  ot  Pruf- 
da  in  1707.  E.  Long.  8.  2.  N.  Lat.  52.  20. 

TEC  FINICAL,  exprefles  fomewhat  relating  to  arts  or 
fciences  :  in  this  fenle  we  fay  technical  terms.  It  is  alfd 
particularly  applied  to  a  kind  of  verfes  wherein  are  contain¬ 
ed  the  rules  or  precepts  of  any  art,  thus  digeded  to  b«-lp  the 
memory  to  retain  them  ;  an  example  whereof  may  be  feen  in 
the  article  Memory. 

TECTONA,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  pentandria ,  and  order  of  monogynia.  .  The 
ftigma  is  dentate  ;  the  fruit  a  dry  fpongy  plum  within  an 
inflated  calyx  ;  and  the  nucleus  is  trilocular.  There  is  only 
one  fpecies,  the  grandis ,  Indian  oak,  or  teak  wood,  which  is 
a  native  of  India. 

TE  deum,  the  name  of  a  celebrated  hymn,  ufed  in  the 
Chridian  church,  and  fo  called  becaufe  it  begins  with  thefe 
words,  Te  Deum  laudamus ,  We  praife  thee,  O  God.  It  is 
fung  in  the  Romiffi  church  with  great  pomp  and  foktf  nky 
upon  the  gaining  of  a  victory,  or  other  happy  event ;  and  is 
believed  to  be  the  compofition  of  St  Ambrose  bidiop  of 
Milan . 

TEES,  a  river  which  rifes  on  the  confines  of  Cumber¬ 
land, 
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lane!,  arftt  running  caftward,  divides  the  county  cf  Dur¬ 
ham  from  Yorkfhire,  and  falls  into  the  German  fea  below 
Stockton. 

TEE  TH,  the  bones  placed  in  the  jaws  for  chewing 
food,  that  it  may  be  the  more  eafily  digefted  in  the  fto- 
mach.  The  anatomical  ftruflure  of  thefe  has  already  been 
deferibed  under  Anatomy  and  Comparative  Anatomy. 
The  difea'fes  to  which  they  are  liable,  as  well  as  the  moll 
fnccefs'ul  remedies  for  removing  them,  are  fully  detailed  un¬ 
der  Medicine  and  Surgery,  to  which  we  refer  the 
reader. 

Much  attention  has  been  paid  to  the  beauty  and  prefer- 
vation  of  the  teeth  among  moll  nations.  The  Romans  rub¬ 
bed  and  wafhed  them  with  great  care  ;  and  when  they  loft 
them,  fupplied  their  place  with  artificial  teeth  made  of? 
ivory  ;  and  fomedmes,  when  ioofe,  bound  them  with  gold. 

Li  rat  tires  of  wire  have  been  found  to  hurt  the  natural  teeth 
with  which  the  artificial  are  connedled :  wftiereas  filken 
twifl  cannot  affed  them  to  any  confidcrable  degree  for  fe- 
vefal  years. 

Guilleman  gives  us  the  compofittor.  of  a  pafte  for  making 
artificial  teeth,  which  (hall  never  grow  yellow  :  the  com  po¬ 
rtion  is  white  wax  granulated,  and  melted  with  a  little  gum 
elemi,  adding  powder  of  white  imfiieh,  coral,  and  pearl. 

When  feveral  teeth  are  out  in  the  fame  place,  it  is  befl 
to  make  a  fet,  or  the  number  wanted,  out  of  one  piece,  all 
adhering  together,  which  may  be  faftesed  to  the  two  next 
of  the  found  or  natural  teeth.  And  even  a  wdiole  fet  of  ar¬ 
tificial  teeth  may  be  made  for  one  or  both  jaws,  fo  well  fit¬ 
ted  to  admit  of  the  neceffary  motions,  and  fo  conveniently 
retained  in  the  proper  fituation  by  means  of  fprings,  that 
they  will  anfwer  every  purpofe  of  natural  teeth,  and  may  be 
taken  out,  cleaned,  and  replaced,  by  the  patient  himfelf  with 
great  eafe. 

The  common  trick  of  mountebanks  and  other  fuch  prac¬ 
titioners,  is  to  life  various  wadies  for  teeth,  the  fudden  effe&s 
cf  which,  in  cleaning  and  whitening  the  teeth,  furprife  and 
pleafe  people  ;  but  the  effe&s  are  very  pernicious.  All  the 
ftrongacid  fpirits  will  do  this.  As  good  a  mixture  as  any 
thing  can  be,  on  this  occaiion,  is  the  following  :  take  plan- 
tane-water  an  ounce,  honey  of  rofes  two  drams,  muriatic 
acid  ten  drops ;  mix  the  whole  together,  and  rub  the  teeth 
with  a  piece  of  linen  rag  dipped  in  this  every  day  till  they 
are  whitened.  The  mouth  ought  to  be  well  wafhed  with 
cold  water  after  the  ufe  of  this  or  any  other  acid  liquor  ; 
and  indeed  the  btft  of  all  teeth  wadies  is  cold  water,  with 
or  without  a  little  fall  ;  the  conftant  ufe  of  this  will  keep 
“them  clean  and  white,  and  prevent  them  from  aching. 

After  all  the  numerous  cures  which  have  been  propofed 
for  preventing  the  toothach,  we  will  venture  to  recommend 
the  keeping  the  teeth  clean  as  the  moll  efficacious,  and 
avoiding  every  kind  of  hot  food,  efpecially  hot  liquids,  as 
tea,  &c.  They  who  are  conftantly  ufing  powders  general¬ 
ly  deftroy  their  teeth  altogether,  as  the  valetudinarian  does 
his  health. 

TEETHING  in  children.  See  Medicine. 

TEFF,  a  kind  of  grain,  fown  ail  over  Abyflinia,  from 
which  is  made  the  bread  commonly  ufed  throughout  the 
country.  We  have  no  defeription  of  this  plant  but  from 
Mr  Bruce,  who  fays  that  it  is  herbaceous  ;  and  that  from  a 
number  of  weak  leaves  furrounding  the  root  proceeds  a  ftalk 
of  about  28  inches  in  length,  not  perfeflly  ftraight,  fmootli, 
but  jointed  or  knotted  at  particular  diflances.  This  ftalk. 
is  not  much  thicker  than  that  of  a  carnation  or  jellyflower. 
About  eight  inches  from  the  top,  a  head  is  formed  of  a 
number  of  fmall  branches,  upon  which  it  carries  the  fruit 
and  flowers  ;  the  latter  or  which  is  fmall,  of  a  crimfon  co¬ 
lour,  and  fcarcely  perceptible  hy  the  naked  eye  but  from. 
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the  (frppofition-  of  that  colour.  The  piftil  is  divided  into  TeiF, 
two,  feemingly  attached  to  the  germ  of  the  fruit,  and  has  ,  c 
at  each  end  fmall  capillaments  forming  a  brufh.  The  {la¬ 
mina  are  three  in  number ;  two  on  the  lower  fide  of  the  pi- 
ftil,  and  one  on  the  upper.  Thefe  are  each  of  them  crown¬ 
ed  with  two  oval  ftigmata,  at  firft  green,  but  after  crimfon. 

The  fruit  is  formed  in  a  capful?.,  confifting  of  two  conical 
hollow  leaves,  which,  when  doled,  feems  to  compofe  a  fmall 
conical  pod,  pointed  at  the  top.  /The  fruit  or  feed  is  ob¬ 
long,  and  is  not  fo  large  as  the  head  of  the  fmalldl  pin ;  yet 
it  is  very  prolific,  and  produces  thefe  feeds  in  fuch  quan¬ 
tity  as  to  yield  a  very  abundant  crop  in  the  quantity  of 
meal.  «■ 

Our  author,  from  the  fimilarify  of  the  names,  cor.jedures 
it  to  be  the  tlpha  mentioned,  but  not  deferibed,  by  Pliny  s 
but  this  conje&ure,  which  he  acknowledges  to  be  uniup- 
ported,  is  of  very  little  importance. 

There  are  three  kinds  of  meal  made  from  teff,  of  which 
the  bed  (he  fays)  is  as  white  as  flour,  exceedingly  light, 
and  eafily  digefted  ;  the  fecond  is  of  a  browner  colour  ;  and 
the  laft,  which  is  the  food  of  foldiers  and  fervants,  is  near¬ 
ly  black.  This  variety  he  imagines  to  arife  entirely  from 
the  difference  of  foils  in  which  the  feeds  are  fown,  and  the 
different  degrees  of  moifture  to  which  the  plant  is  expofed 
when  giowing.  The  manner  of  making  the  meal  or  flour 
into  bread  is  by  taking  a  broad  earthen  jar,  and  having 
made  a  lump  of  it  with  water,  they  put  it  into  an  earthen 
jar  at  fome  diftance  from  the  fire,  where  it  remains  till  it 
begins  to  ferment  or  turn  four  ;  they  then  bake  it  into  cakes 
of  a  circular  form,  and  about  two  feet  in  diameter  .*  it  is  of 
a  fpungy  foft  quality,  and  not  a  difagreeable.  founfti  tafte. 

Two  of  thefe  cakes  a-day,  and  a  coarfe  cotton  cloth  once, 
a-year,  are  the  wages  of  a  common  fervant. 

At  their  banquets  of  raw  meat,  the  fiefh  being  cut  in 
fmall  bits,  is  wrapt  up  in  pieces  of  this  bread,  with  a  pro¬ 
portion  of  foffil  fait  and  Cayenne  pepper.  Before  the  com¬ 
pany  fits  down  to  eat,  a  number  ot  thefe  cakes  of  different 
qualities  are  placed  one  upon  the  other,  in  the  fame  man¬ 
ner  as  our  plates,  and  the  principal  people  fitting  firft  down, 
eat  the  white  teff;  the  fecond  or  coarfer  fort  ferves  the  fe¬ 
cond  rate  people  that  fucceed  them,  and  the- third  is  for  the 
fervants.  Every  man,  when  lie  is  done,  dries  or  wipes  his 
fingers  upon  the  bread  which  he  is  to  leave  for  his  fuccef- 
for,*  for  they  have  no  towels  ;  and  this  is  one  off the  moft  . 
beaftly  cuftoms  among  them. 

Of  this  teff  bread  the  natives  make  a  liquor,  by*  a  procefs 
which  our  author  deferibes  in  the  following  words  :  The 
bread,  when  well  toafted,  is  broken  into  fmall  pieces,  which 
are  put  into  a  large  jar,  and  have  warm  water  poured  upon 
them.  It  is  then  fet  by  the  fire,  and  frequently  ilirred  for 
feveral  days,  the  mouth  of  the  jar  being  clofe  covered.  Af¬ 
ter  being  allowed  to  fettle  three  or  four  days,  it  acquires  a 
fourifh  tafte,  and  is  what  they  call  bouza ,  or.  the  common 
beer  of  the  country.  The  bouza  in  Atbara  is  made  in  the 
fame  manner,  only  inftead  of  teff,  cakes  of  barley-meal  arc 
employed.  Both  are  very  bad  liquors,  but  the'  worft  is  that 
made  of  barky. 

TEFFLIS,  orTiFFLis,  a  town  of  Afia,  in  Georgia, 
one  of  the  feven  nations  between  the  Black , Sea  and  the- 
Cafpian.  It  is  the  capital  of  that  country,  the  place  of  re- 
fidence  of  its  (overeign,  and  is  called  by  the  inhabitants  ThU 
lis-Cabar ,  warm  town,”  from  the  warm  baths  in  its  neigh¬ 
bourhood.  Though  its  circumference  does  not  exceed  two 
Englifh  miles,  it  contains  20, 000  inhabitants,  of  which  more 
than  half  are  Armenians  ;  the  remainder  are  principal!/ 
Georgians,  with  fome. Tartars.  According  to  Major  Ren- 
nel,  it  has  20  Armenian  and  15  Greek  churches,  and  three 
metfheds. .  But  Mr  Coxe,  on  the  authority  of  Proftffor 
8  Guk 
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Giddenflaedt,  Hates  the  places  of  worfhip  to  be  one  P.oman 
Telegraph,  Catholic,  1 3  Greek,  and  feven  Armenian  churches.  There 
are  fome  magnificent  caravanferas,  bazars,  and  palaces  in 
the  city,  but  no  mofques  ;  for  the  Georgians,  though  living 
under  a  Mohammedan  government,  have  always  rifeu  up  in 
arms  as  often  as  any  attempts  have  been  made  to  ere&  inch 
places  of  Mohammedan  worfhip.  Many  of  the  Romifh  mil¬ 
lion  aries  live  here  in  difgriife  under  the  denomination  of  phy- 
ficians,  furgtons,  and  chcmifts  ;  and  the  great  cures  which 
they  perform  procure  them  much  efteem,  though  they  are 
iometimes  expofed  to  the  rnlults  of  the  people  when  they 
attempt  to  make  any  profelytes  to  their  church.  All  the 
,  houles  are  of  Hone,  with  flat  roofs,  which  ft vve,  according 
to  the  cuflom  of  the  Fall,  as  walks  for  the  women.  They 
are  neatly  built  ;  the  rooms  are  wainfeotted,  and  the  floors 
ipread  with  carpets.  The  llreets  feldom  exceed  feven  feet 
in  breadth  ;  and  fome  are  fo  narrow  as  fcarcely  to  allow 
room  for  a  man  on  horfeback  :  they  are  confeauentlv  verv 
filthy.  .  '  *  >  y 

Teiffis  is  a  place  of  confiderable  trade,  efpecially  in  furs, 
wddeh  are  conveyed  hence  to  Conitautmople  by  the  way  of 
Erzerum.  As  for  the  lilks  of  this  country,  they  are  bought 
Kp  on  the  fpot  by  the  Armenians,  and  conveyed  to  Smyrna 
and  other  ports  of  the  Mediterranean  ;  but  the  greatefl  part  is 
iirll  fent  to  Erzerum  to  be  manufactured,  the  Georgians 
being  very  ignorant  and  unfkiliul  in  that  refpeCt.  From 
hence,  likewile,  gieat  quantities  of  a  root  called  boya  is 
fent  to  Eizeium  and  Indollan  for  the  ufe  of  the  linen  dy- 
t,rs.  Here  is  likewile  a  foundery,  at  which  are  call  a  few 
cannon,  mortars,  and  balls,  all  of  which  are  very  inferior  to 
thofe  of  the  Turks.  The  gunpowder  made  here  is  very 
good.  rl  he  Armenians  have  likewife  eftablifhed  in  this 
town  all  the  manufactures  carritd  on  by  their  countrymen  in 
Perfia  :  the  moll  floiirifhing  is  that  of  printed  linens.  Tef- 
flis  is  feated  on  the  river  Kur,  at  the  foot  of  a  mountain  ; 
slid  on  the  fouth  fide  of  it  (lands  a  large  caftlc  or  fortrefs, 
built  by  the  Turks  in  1576,  when  they  made  themfelves 
mailers  of  the  city  and  country,  under  the  command  of  the 
famous  Muftapha  Pacha.  It  is  1  25  miles  wdt  of  Terki. 
F.  Long.  63.  3.  N.  Lat.  41.  59. 

TEGERHY,  a  principal  town  in  Fczzan,  in  Africa, 
about  80  miles  fouth-wcil  or  the  capital.  It  colleCts  from 
its  lands  little  other  produce  than  dates  and  Indian  corn. 
In  this,  as  in  every  town  in  Fezzan,  a  market  for  but¬ 
cher-meat,  corn,  fruit,  and  vegetables,  is  regularly  held. 
Mutton  and  goats  flefh  are  fold  by  the  quarter  without 
weighing  ;  the  ufual  price  is  from  32  to  40  grains  of  gold- 
dull,  or  four  or  i  ve  itiillings  EngKfh  money.  The  fldh  of 
the  camel,  which  is  much  more  highly  valued,  is  commonly 
fold  at  a  dearer  rate,  and  is  divided  -into  fmaller  lots.  A- 
gn culture  and  pailurage  feem  to  be  the  piincipal  occupa¬ 
tions. 

1  EGUMENF,  any  thing  that  futrounds  or  covers  an¬ 
other. 

TEIND  in  Scots  law.  See  Law,  N°  clxx. 

Cvmnvjfion  of  T  kinds.  See  Commission. 

I  LINTS,  and  Semiteints,  in  painting,  denote  the  fe- 
veral  colours  ufed  in  a  picture,  confidered  as  more  or  lefs 
high,  bright,  deep,  thin,  or  weakened  and  diminifhed,  See. 
to  give  the  proper  ielievo,  foftnefs,  or  diilance,  See.  of  the 
ftveral  objects. 

TELEGRAPH  (derived  from  r»\t  and  yex?u)9  is  the 
name  very  properly  given  to  an  inftrument,  by  means  of 
which  information  may  be  almoll  inflantaneoufly  conveyed 
to  a  confiderable  diilance. 

The  telegraph,  though  it  has  been  generally  known  and 
ufed  by  the  moderns  only  for  a  few  years,  is  by  no  means  a 
modern  invention.  There  is  reafon  to  believe  that  among fl 
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the  Greeks  there  was  fome  foit  of  telegraph  in  ufe.  ThcTeVjV^. 
burning  of  Troy  was  certainly  known  in  Greece  very  foon 
after  it  happened,  and  before  any  perfon  had  returned  from 
thence.  Now  that  was  altogether  fo  tedious  a  piece  of  bu- 
finds,  that  conjecture  never  could  have  fupplied  the  place  of 
information.  A  Greek  play  begins  with  a  Irene,  in  which 
a  watchman  delccnds  from  the  top  of  a  tower  in  Greece, 
and  gives  the  information  that  Troy  was  taken.  “  I  have 
been  looking  out  thefe  ten  years  (fays  he)  to  fee  when  that 
would  happen,  and  this  night  it  is  done.”  Of  the  antiqui¬ 
ty  of  a  mode  of  conveying  intelligence  quickly  to  a  great 
diilance,  this  is  certainly  a  proof. 

The  Chincfe,  when  they  fend  couriers  on  the  great  canal, 
or  when  any  great  man  travels  there,  make  fignals  by  fire 
from  one  day’s  journey  to  another,  to  have  every  thing  pre¬ 
pared  ;  and  moll  ot  the  barbarous  nations  ufed  formerly  to 
give  the  alarm  of  war  by  fires  lighted  011  the  hills  or  riling 
grounds. 

Polybius  calls  the  different  inflruments  ufed  by  the  an¬ 
cients  :or  communicating  information  “*i.fyr/iar9  becaufe 
the  fignals  were  always  made  by  means  of  hre.  At  firfl 
they  communicated  information  of  events  merely  by  torches; 
but  this  method  was  of  little  ufe,  becaufe  it  was  neceffary 
before-hand  to  fix  the  meaning  of  every  particular  fignah 
Now  as  events  are  exceedingly  various,  it  .was  impoffiblc  to 
exprefs  the  greater  number  of  them  by  any  premeditated 
contrivance.  It  was  eafy,  for  inftance,  to  exprefs  by  fignals 
that  a  fleet  had  arrived  at  fuch  a  place,  becaufe  this  had 
been  forefeen,  and  fignals  accordingly  had  been  agreed  upon 
to  denote  it ;  but  an  unexpected  revolt,  a  murder,  and  luck 
accidents,  as  happen  but  too  often,  and  require  an  immediate 
remedy,  could  rot  be  communicated  by  fuch  fignals ;  be¬ 
caufe  to  lore  fee  them  was  impoffiblc. 

jEneas,  a  contemporary  of  Ariflotle,  who  wrote  a  trea-  Polybi^ 
tile  on  the  duties  of  a  general,  endeavoured  to  correct  thofebo(>k 
imperfeCtions,  but  by  no  means  fucceeded.  “Thofe  (fayst,iaf* 
he)  who  would  give  fignals  to  one  another  upon  affairs  of 
importance,  mutt  firfl  prepare  two  veffels  of  earth,  exaCtly 
equal  in  breadth  and  depth;  and  they  need  be  but  four  feet 
and  a  half  deep,  and  a  foot  and  a  half  wide.  They  then 
mull  take  pieces  of  cork,  proportioned  to  the  mouth  of 
thefe  veffels,  but  not  quite  fo  wide,  that  they  may  be  let 
down  with  eafe  to  the  bottom  of  thefe  veffels.  They  next 
fix  in  the  middle  of  th  is  corka  flick,  which  mufl  be  of  equal 
fi/.e  in  both  thete  veffels.  This  flick  muff  be  divided  ex¬ 
actly  and  diftinCtly,  by  fpaces  of  three  inches  each,  in  order 
that  fuch  events  as  generally  happen  in  war  may  be  writ  on 
them.  For  example,  on  one  of  thefe  fpaces  the  following 
words  may  be  writ:  4  A  body  of  horse  are  marched 
into  the  country.*  On  another,  ‘A  body  of  infan¬ 
try,  heavily  armed,  are  arrived  hither.’  On  a  third,  ‘  In¬ 
fantry  lightly  ARMED.’  On  a  fourth,  4  Horse  and- 
foot.’  Oil  another,  4  Ships,’  then  *  Provisions  and 
io  on  till  all  the  events  which  may  probably  happen  in  the 
war  that  is  carrying  on  aie  writ  down  in  ihefe  intervals. 

This  being  done,  each  of  the  two  veffels  mult  have  a  little 
tube  or  cock  of  equal  bignefs,  to  let  out  the  water  in  equal 
proportion.  Then  the  two  veffels  mufl  be  filled  with  wa¬ 
ter  ;  the  pieces  of  cork,  with  their  flicks  thrull  through 
them,  muff  be  laid  upon  them,  and  the  cocks  mult  be  open¬ 
ed.  Now,  it  is  plain,  that  as  thele  veffels  are  equal,  the 
corks  will  fink,  and  the  flicks  defeend  lower  in  the  veffels, 
in  proportion  as  they  empty  themfelves.  But  to  be  more 
certain  of  this  exa&nefs,  it  will  be  proper  to  make  the  ex¬ 
periment  fir  ft,  and  to  examine  whether  all  things  correfpond 
and  agree  together,  by  an  uniform  execution  on  both  lides. 

When  they  are  well  allured  of  this,  the  two  veffels  muff  be 
carried  to  the  two  places  where  the  fignals  are  to  be  made 

and 
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raph  and  obferved  :  water  Is  poured  in,  and  the  corks  and  flicks 

r - 'are  put  in  the  vefTels.  When  any  of  the  events  which  are 

written  on  the  flicks  fhall  happen,  a  torch  or  other  light  is 
raifed,  which  mufl  be  held  aloft  till  fiich  time  as  another  is 
raided  by  the  party  to  whom  it  is  directed.  (  i  his  firft  fignal 
is  only  to  t*ive  notice  that  both  parties  are  ready  and  atten¬ 
tive).  Then  the  torch  or  other  light  mull  be  taken  away, 
and  the  cocks  let  open.  When  the  interval,  that  is,  that 
part  of  the  flick  where  the  event  of  which  notice  is  to  be 
given  or  wtitten,  (hall  be  fallen  to  a  level  with  the  vefTels, 
then  the  man  who  gives  the  fignal  lifts  up'  his  torch  ;  and 
on  the  other  fide,  the  corrdpondeut  fignal-maker  immediate¬ 
ly  turns  the  eock  of  his  veflel,  and  looks  at  what  is  writ  on 
that  part  of  the  flick  which  touches  the  mouth  of  the  veiTel: 
on  which  occafion,  if  every  thing  has  been  executed  exactly 
and  equally  on  both  fides,  both  will  read  the  fame  thing.” 

This  method  was  defective,  becaule  it  could  not  convey 
any  other  intelligence  except  what  was  written  on  the  llicks, 
and  even  that  not  particularly  enough.  With  regard  to  all 
unfortleen  events,  it  w’as  quite  ufeleis. 
w>  A  new  method  was  invented  by  Cleoxenus  (others  fay 
by  Democlitus),  and  very  much  improved  by  Polybius,  as 
he  himfclf  informs  us.  He  describes  this  method  as  follows: 
Take  the  letters  of  the  (Greek)  alphabet,  and  divide  them 
into  fi ve  parts,  each  of  which  will  confift  of  hve  letters,  ex¬ 
cept  the  lafl  divifon,  which  will  have  only  four.  Let  thefe 
be  fixed  on  a  board  in*  five  columns.  The  man  who  is  to 
five  the  fignals  is  then  to  begin  by  holding  up  two  torches, 
which  he  is  to  keep  aloft  till  the  other  party  has  alio 
fhown  two.  This  is  only  to  fhow  that  both  lides  a^e  ready. 
Thefe  firfh  torches  are  then  withdiawn.  Both  parties  are 
provided  with  hoards,  on  winch  the  letters  are  dnpofed  as 
formerly  deferibed.  The  perfon  then  who  gives  the  fignal 
is  to  hold  up  torches  on  the  left  to  point  out  to  the  other 
party  from  what  column  he  fhall  take  the  letters  as  they  are 
pointed  out  to  him.  If  it  is  to  be  from  the  fir  ft  column,  he 
holds  up  one  torch  ;  if  from  the  fecond,  two  ;  and  io  on 
for  the  others.  He  is  then  to  hold  up  torches  on  the  right, 
to  denote  the  particular  letter  of  the  column  that  is  to  be 
taken.  All  this  mull  have  been  agreed  on  before-hand. 
The  man  who  gives  the  iignals  muft  have  an  inftrument 
coniiftmg  of  two  tubes,  and  fo  placed  as  that,  by 
looking  through  one  of  them,  he  can  fee  only  the  right  fide, 
rnd  through  the  other  only  the  left,  of  him  who  is  to  an¬ 
swer,  The  board  muft  be  fet  up  near  this  inftrument ;  and 
the  flation  on  the  right  and  left  muft  be  furrounded  with  a 
wall  ten  feet  broad,  and  about  the  height 

of  a  man,  that  the  torches  raifed  above  it  may  give  a  clear 
and  ftrong  light,  and  that  when  taken  down  they  may  be 
completely  concealed.  Let  us  new  luppofe  that  this  inlor- 
mation  is  to  be  communicated — A  number  of  the  auxittarls , 
about  a  hundred ,  have  gone  over  to  the  enemy.  In  the  firft 
place,  words  muft  be  chofen  that  will  convey  the  informa¬ 
tion  in  the  fevveft  letters  poftiblc;  as,  A  hundred  Cretans  have 
defertedy  Kpnhc  tx&hv  a-p*  r+u*  »i Having  written 
down  this  fentence,  it  is  conveyed  in  this  manner.  The 
hi  ft  letter  is  a  K,  which  is  in  the  fecond  column;  two  torches 
are  therefore  to  be  raifed  on  the  left  hand  to  inform  the 
perfon  who  leceives  the  fignals  to  look  into  that  particular 
column.  Then  five  torches  are  to  be  held  up  on  the  right, 
to  mark  the  letter  which  is  the  lait  in  the  column.  '1  lien 
four  torches  are  io  be  held  up  <*>n  the  left  to  point  out  the  § 
(r)y  which  is  in  the  fourth  column,  and  two  on  the  right 
to  fhow  that  it  is  the  fecond  letter  of  that  column.  The 
ether  letters  are  pointed  out  in  the  fame  manner. — Such 
was  the  p\rfm  or  telegraph  recommended  by  Polybius. 

But  neither  this  nor  any  other  method  mentioned  by  the 
ancients  Icons  ever  to  have  been  brought  into  general  ufe  ; 


nor  does  it  appear  that  the  moderns  had  thought  of  fucK  a  Teles 
maehine  as  a  telegraph  till  the  year  1663,  when  the  Marquis 
of  Worcefter,  in  his  Century  of  Inventions,  affirmed 
that  he  had  difeovered  4 i  a  method  by  which,  at  a  window, 
as  far  as  eye  can  difeover  black  from  white,  a  man  may  hold 
difeourfe  with  his  correfpondent,  without  noife  made  or  no¬ 
tice  taken  j  being  according  to  occafion  given,  or  means  af¬ 
forded,  ex  re  natiy  and  no  need  of  provifton  before  hand; 
though  much  better  if  forefeen,  and  courfe  taken  by  mutual 
content  of  parties.”  This  could  be  done  only  by  means  of 
a  telegraph,  which  in  the  next  fentence  is  declared  to  have 
been  rendered  fo  perfeCl,  that  by  means  of  it  the  correfpon- 
denee  could,  be  carried  on  “  by  night  as  well  as  by  day, 
though  as  dark  as  pitch  is  black.” 

About  40  years  afterwards  M.  Amontons  propofed 
a  new  telegraph.  His  method  was  this ;  Let  there  be' 
people  placed  in  feveral  flat  ions,  at  fuch  a  diflance  from 
one  another,  that  by  the  help  of  a  telefcope  a  man  in  one 
flation  may  fee  a  fignal  made  in  the  next  before  him  ;  he 
muft  immediately  make  the  fame  fignal,  that  it  may  be  feen 
by  perlons  in  the  flation  next  after  him*  who  are  to  commu¬ 
nicate  it  tathofe  in  the  following  flation,  and  fo  on.  Thefe 
Iignals  may  be  as  letters  of  the  alphabet,  or  as  a  cipher, 
underftood  only  by  the  two  perfons  who  are  in  the  diftant 
places,  and  not  by  thofe  who  make  the  fi gild's.  The  per- 
ion  in  the  fecond  ftation  making  the  fignal  to  the  perfon  ir* 
the  third  the  vety  moment  he  fees  it  in  the  firft,  the  news 
may  be  carried  to  the  greateft  diitance  in  as  little  time  as  is 
neceffary  to  make  the  iignals  in  the  firft  flation.  The  di- 
llance  oi  the  feveral  ftatians,  which  muft  be  as  few  as  pof- 
fible,  is  meafureci  by  the  reach  of  a  telefcope.  Amontons 
tried  this  method  in  a  Imall  traCl  of  land  before  feveral  per¬ 
rons  of  the  higheft  rank  at  the  court  of  France. 

It  was  not,  however,  till  the  French  revolution  that  the 
telegraph  was  applied  to  ufeful  purposes.  Whether  M. 
Chappt.  who  is  faid  to  have  invented  the  telegraph  firft  ufed 
by  the  French  about  the  end  of  1793,  knew  any  thing  of 
Amontons’s  invention  or  not,  it  is  impoflible  to  fay  ;  but 
his  telegraph  was  conftru&ed  on  principles  nearly  fimilar. 

The  manner  of  uiing  this  telegraph  was  as  follows  :  At  the 
firft  ftation,  which  was  on  the  roof  of  the  palace  of  the 
Louvre  at  Paris,  M.  Chappe,  the  inventor,  received  in  wri¬ 
ting,  from  the  committee  of  public  welfare,  the  words  to  be 
fent  to  Lifle,  near  which  the  French  army  at  that  time  was. 

An  upright  poll  was  ere&ed  on  the  Louvre,  at  the  top  of 
which  were  two  tranfverfe  arms,  moveable  in  all  directions 
by  a  fingle  piece  of  mechanifm,  and  with  inconceivable  rapi¬ 
dity.  He  invented  a  number  of  pofitions  for  thefe  arms* 
which  flood  asTigns  for  the  letters  of  the  alphabet;  and 
thefe,  for  the  greater  celerity  and  fimplicity,  he  reduced  in 
number  as  much  as  poflible,  'i  he  grammarian  will  eafily 
conceive  that  fixteen  iigns  may  amply  fupply  all  the  letters 
of  the  alphabet,  fince  feme  letters  may  be  omitted  not  only 
without  detriment  but  with  advantage.  Thefe  figns,  as 
they  were  arbitrary,  could  be  changed  every  w^eek  ;  fo  that 
the  figii  of  B  for  one  day  might  be  the  fign  of  M  the  next; 
and  it  was  only  neceffary  that  the  perfons  at  the  extremi¬ 
ties  ihould  know  the  key.  The  intermediate  operators 
were  only  inftrudied  generally  in  thefe  fixteen  iignals;  which 
were  io  diftind,  fo  marked,  fo  different  the  one  from  the 
other,  that  they  w^ere  eafily  remembered.  The  conftruc- 
tion  of  the  machine  ivas  fuch,  that  each  fignal  was  uniform¬ 
ly  given  in  preciiely  the  fame  manner  at  all  times :  It  did 
not  depend  on  the  operator’s  manual' fkill ;  and  the  pofition 
of  the  arm  could  never,  for  any  one  fignal,  be  a  degree, 
higher  or  a  (degree  lower,  its  movement  being  regulated  me¬ 
chanically. 

M.  Chappe  having  received  at  the  Louvre  the  fentence 
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■  to  1c  conveyed,  gave  a  known  figual  to  the  fecond  ft  at  ion., 
which  was  Mcnt  Msrtre,  to  prepare.  At  each  fiatkm  there 
was  a  watch  tower,  where  telefcopes  .were  fixed,  and  the 
per  Ton  on  watch  gave  the  fignal  of  preparation  which  lie 
had  received,  and  this  communicated  luccefiively  through  all 
the  line,  which  brought  them  all  into  a  (late  of7  readinefs. 
The  perfon  at  Mont. Marti e  then  received,  letter  by  letter, 
the  lentence  from  the  Louvre,  which  he  repeated  with  his 
own  machine  ;  and  this  was  again  repeated  from  the  next 
height,  with  inconceivable  rapidity,  to  the  final  flation  at 
Lille. 

The  firfl  description  of  the  telegraph  was  brought  from 
Paris  to  Frankfort  on  the  Maine  by  a  former  member  of 
the  parliament  of  Bourdeaux,  w  ho  had  feen  that  which  was 
eredted  on  the  mountain  of  Belville.  As  given  by  Dr 
Hutton  from  feme  of  the  Englifh  papers,  it  is  as  follows. 

A  Aisabeamor  mall  of v.rood placed  upright  on  a  riling  ground 
(fig.  1.  Plate  DII.),  which  is  about  15  or  16  feet  high. 

B  B  is  a  beam  or  balance  moving  upon  the  centre  AA. 
This  balance-beam  may  be  placed  vertically  or  horizontally, 
or  any  how  inclined,  by  means  of  flrong  cords,  which  are 
fixed  to  the  wheel  D,  on  the  edge  of  which  is  a  double 
groove  to  receive  the  two  cords.  This  balance  is  about 
Ii  or  12  feet  long,  and  nine  inches  broad,  having  at  the 
ends  two  pieces  of  wood  CC,  which  like  wife  turn  upon 
angles  by  means  of  four  other  cords  that  pafs  through  the 
axis  of  the  main  balance,  otherwile  the  balance*  would  de¬ 
range  the  cords  ;  the  pieces  C  are  each  about  tliree  feet 
long,  and  may  be  placed  either  to  the  right  or  left,  flraight 
or  lquare,  with  the  balance-beam*  By  means  of  thefe  three 
the  combination  of  movement  is  very  extenfive.  remarkably 
dimple,  and  eafy  to  perform.  Below  is  a  fmall  wooden 
gouge  or  hut,  in  which  a  perfon  is  employed  to  obferve  the 
•movements  of  the  machine.  In  the  mountain  nearefl  to  this 
another  perfon  is  to  repeat  thefe  movements,  and  a  third  to 
write  them  down.  The  time  taken  up  for  each  movement 
is  20  feconds  ;  of  which  the  motion  alone  is  four  ieconds, 

-the  other  16  the  machine  is  Hationaiy.  Two  woi king  mo¬ 
dels  of  this  infirument  were  executed  at  Frankfort,  and  lent 
by  Mr  W.  Playfair  to  the  Duke  of  York  ;  and  hence  the 
plan  and  alphabet  of  the  machine  came  to  England. 

Various  experiments  were  in  eonfequence  tried  upon  tele¬ 
graphs  in  this  country  ;  and  one  was  foon  after  let  up  by 
government  in  a  chain  of  Nations  from  the  admiralty-office 
to  the  fea  coaft.  It  conlifls  of  fix  odlagon  boards,  each  of 
which  is  poifed  upon  an  axis  in  a  frame,  in  fueh  a  manner 
that  it  can  be  either  placed  veitically,  fo  as  to  appear  with 
its  fullfize  to  the  oblerver  at  the  neareft  flation,  as  in  fig.  2. 
or  it  becomes  invifible  to  him  by  being  placed  horizontally, 
as  in  fig.  3.  fo  that  the  narrow  edge  alone  is  expofed,  which 
narrow  edge  is  from  a  diltance  invifible-  Fig.  2.  is  a  reprefen- 
tation  of  this  telegraph,  with  the  parts  all  fhut,  and  the  ma¬ 
chine  ready  to  work.  T,  in  the  officer’s  cabin,  is  the  telefcope 
pointed  to  the  next  flation.  Fig.  3.  is  a  reprefentation  of 
the  machine  not  at  work,  and  with  the  ports  all  open.  The 
opening  of  the  firfl  port  (fig.  2.)  exprefles  a,  the  fecond  b, 
the  third  c ,  the  fourth  d ,  the  fifth  e,  and  the  iixth  /,  &c. 

Six  boards  make  36  changes,  by  the  moll  plain  and 
fimple  mode  of  working  ;  and  they  will  make  many  more  if 
more  were  neceffaiy  :  but  as  the  real  fuperiouty  of  the  tele¬ 
graph  over  all  other  modes  of  making  lignals  confills  in  its 
making  letteis,  we  do  not  think  that  more  changes  than  the 
letters  of  the  alphabet,  and  the  ten  arithmetical  ciphers,  are 
neceffiary ;  but,  on  the  contiary,  that  thofe  who  work  the 
telegraphs  ffiould  avoid  communicating  by  words  or  figns 
agreed  upon  to  exprefs  ientences  ;  for  that  is  the  fure  me¬ 
thod  never  to  become  expert  at  fending  unexpe&ed  intelli¬ 
gence  accurately. 
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This  telegraph  is  without  doubt  made  up  of  the  bcftTdegri^ 
number  of  combinations  polTible  ;  five  boards  would  be  in- 
fufficient,  and  leven  would  be  ufelefs.  It  has  been  objeded 
to  it,  however,  that  its  form  is  too  clamfy  to  admit  of  it* 
being  raifed  to  any  confiderable  height  above  the  building 
on  which  it  Hands  ;  and  that  it  cannot  be  made  to  change 
its  dire&ion,  and  confequently  cannot  be  feen  but  from  one 
particular  point. 

Several  other  telegraphs  have  been  propofed  to  remedy 
thefe  defeds,  and  perhaps  c  thers  to  which  the  inflrument  is 
Hill  liable.  The  dial  plate  of  a  clock  would  make  an  ex¬ 
cellent  telegraph,  as  it  might  exhibit  144  figns  fo  as  to  be 
vifible  at  a  great  difiance.  A  telegraph  on  this  principle, 
with  only  fix  divifions  in-lead  of  twelve,  would  be  fimple 
and  cheap,  and  might  be  raifed  20  or  30  feet  high  above 
the  building  without  any  difficulty  :  it  might  be  fupported 
on  one  poft,  and  therefore  turn  round,  and  the  contrafi  of 
colours  would  always  be  the  fame* 

A  very  ingenious  improvement  of  the  telegraoh  has  been/"- 1794. 
propofed  in  the  Gentleman’s  Magazine.  It  confifis  of  a 
femicircle,  to  be  properly  elevated,  and  fixed  perpendicular¬ 
ly  on  a  flrong  Hand.  The  radius  12  feet;  the  femicircle 
confequently  fomevvhat  more  than  36.  This  to  be  divided 
into  24  parts.  Each  of  thefe  will  therefore  comprife  a 
(pace  of  18  indies,  and  an  arch  of  30'  on  the  circumfe¬ 
rence.  Thefe  24  divifions  to  be  occupied  by  as  many  cir¬ 
cular  apertures  of  fix  inches  diameter  ;  which  will  leave  a 
clear  fpace  fix  inches  on  each  fide  between  the  apertures. 

Thefe  apertures,  beginning  from  the  left,  to  denote  the  let¬ 
ters  of  the  alphabet,  omitting  K,  J  confonant,  V,  X,  and 
as  ufelefs  for  this  purpofe.  There  are  then  21  letters. 

The  four  other  fpaces  are  referved  for  fignals.  The  inflru- 
ment  to  have  an  index  moveable  by  a  windlafs  on  the  centre 
of  the  femicircle,  and  having  two  tops,  according  as  it  is  to 
be  ufed  in  the  day  or  night  ;  one.  a  circular  top  of  lacquer¬ 
ed  iron  or  copper,  of  equal  diameter  with  the  apertures 
(and  which  confequently  will  eclipfe  any  of  them  againfi 
which  it  refis)  ;  the  other,  a  fpear  or  arrow- fhaped  top, 
black,  and  highly  poliihed,  which,  in  Handing  before  any  of 
the  apertures  in  the  day-time,  will  be  difiinclly  vifible.  In 
the  ni<ht,  the  apertures  to  be  reduced  by  a  diaphragm  fit¬ 
ting  clofc  to  each,  fo  as  to  leave  an  aperture  of  not  more 
than  two  inches  diameter.  The  diaphragm  to  be  of  well- 
polifhed  tin  ;  the  inner  rim  lacquered  black  half  an  inch. 

All  the  apertures  to  be  illuminated,  when  the  infirument  is 
ufed  in  the  night  time  by  fmall  lamps;  to  which,  it  necei- 
fary,  according  to  circundlances,  convex  lenfes  may  be  added, 
fitted  into  each  diaphragm,  by  which  the  light  may  be 
powerfully  concentrated  and  increafed.  Over  each  aperture 
one  of  the  five  prifmatic  colours  leafi  likely  to  be  mifiakesi 
(the  remaining  two  being  lefs  dillinguifhable,  and  not  warn¬ 
ed,  are  befi  omitted)  to  be  painted  ;  and,  in  their  natural 
order,  on  a  width  of  eighteen  inches  and  a  depth  of  four, 
red,  orange,  yellow,  green ,  blue  ;  or,  Hill  to  heighten  the 
contrail,  and  render  immediately  fucctfiive  apertures  more 
difiingudhable,  red,  green,  orange,  blue,  yellow.  The  whole 
inner  circle  beneath  and  between  the  apertures  to  be  painted 
black. 

When  the  infirument  is  to  be  ufed,  the  index  to  be  fet  to 
the  fignal  apertures  on  the  right.  All  the  apertures  to  be 
covered  or  chirk  when  it  begins  to  be  ufed,  except  that 
which  is  to  give  the  fignal.  fignal  gun  to  be  fired  to 
apprile  the  obferver.  If  the  index  is  fet  to  the  firfi  aper¬ 
ture,  it  will  denote  that  words  are  to  be  expreffed;  ii  to  the 
fecond,  that  ngures  ;  if  to  the  third,  that  the  figures  ceafe ; 
and  that  the  intelligence  is  carried  cn  in  words.  When  fi¬ 
gures  are  to  be  expreffied,  the  alternate  apertures  from  the 
lelt  are  taken  in  their  order,  to  denote  from  1  to  10  inclu- 

fively  ^ 


TEL  t  33 

flrely ;  the  fecond  from  the  right  denotes  too;  the  fifth 
iooo.  This  order,  and  thefe  intervals,  are  taken  to  prevent 
any  confufion  in  i'o  peculiarly  important  an  article  of  the  in¬ 
telligence  to  be  conveyed. 

Perhaps,  however,  none  of  the  telegraphs  hitherto  offered 
to  the  public  exceeds  the  following,  either  in  fnnplicity, 
cheapnefs,  or  facility  in  working,  and  it  might  perhaps,  with 
a  few  trifling  additions,  be  made  exceedingly  diftindt.  It  is  thus 
described  in  the  Repertory  of  Arts  and  Manufactures  :  For  a 
no&urnal  telegraph,  let  there  be  four  large  patent  refle&ors, 
lying  on  the  fame  plane,  parallel  to  the  horizon,  placed  on  the 
top  of  an  obfervatory.  Let  each  of  thefe  refle&ors  be  capable, 
by  means  of  two  winches,  either  of  elevation  or  deprdfion 
to  a  certain  degree.  By  elevating  or  deprefiing  one  or  two 
of  the  rcfleCtors,  eighteen  very  diftindl  arrangements  may 
be  produced,  as  the  following  feheme  will  explain  (a). 
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For  the  fake  of  example,  the  above  arrangements  are 
made  to  anfwer  to  the  molt  necefiary  letters  of  the  alpha¬ 
bet  ;  but  alterations  may  be  made  at  will,  and  a  greater 
number  of  changes  produced,  without  any  addition  to  the 
refie&ors.  In  the  hr  ft  obfervatory  there  need  only  be  a  fet 
of  finale  reflectors;  but  in  the  others  each  reflector  (hould  be 
double,  fo  as  to  face  both  the  preceding  and  fubfequent  ob¬ 
servatory  ;  and  each  obfervatory  {hould  be  furnifhed  with 
two  telefcopes.  The  proper  diameter  of  the  reflectors,  and 
their  dillance  from  each  other,  will  be  alcertained  by  expe¬ 
rience. 

’Fo  convert  this  machine  into  a  diurnal  telegraph,  no¬ 
thing  more  is  necefiary  than  to  infert,  in  the  place  of  the 
xcfkClors,  gilt  balls,  or  any  other  confpicnous  bodies. 

Were  telegraphs  brought  to  fo  great  a  degree  of  perfec¬ 
tion,  that  they  could  convey  information  fpeedily  and  di- 
ftinCtly  ;  were  they  fo  much  Amplified,  that  they  could  be 
conftrnCttd  and  maintained  at  little  expence — the  advanta¬ 
ges  which  would  refult  from  their  ufe  are  almoft  inconcei¬ 
vable.  Not  to  fpeak  of  the  fpeed  with  which  information 
could  be  communicated  and  orders  given  in  time  of  war, 
by  means  of  which  misfortunes  might  be  prevented  or  in- 
f  antly  repaired,  difficulties  removed,  and  difputes  preclu¬ 
ded,  and  by  means  of  which  the  whole  kingdom  could  be 
prepared  in  an  inftant  to  oppofe  an  invading  enemy  ;  it 
might  be  uled  by  commercial  men  to  convey  a  commiffion 
cheaper  and  fpeedier  than  an  exprefs  can  travel.  The  ca¬ 
pitals  of  diftant  nations  might  be  united  by  chains  of  polls, 
Vol.  XVIII.  Part  I. 
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and  the  fettling  of  thofe  difputes  which  at  prefeat  take 
months  or  years  might  then  be  accomplifhed  in  as  many 
hours.  An  eflablifhment  of  telegraphs  might  then  be  made 
like  that  of  the  poll  ;  and  inilead  of  being  an  expence,  it 
would  produce  a  revenue.  Until  teleqrap]i9  are  employed 
to  convey  information  that  occurs  very  frequently,  the  per- 
fons  who  are  flationed  to  work  them  will  never  beeome  ex¬ 
pert,  and  confequently  will  neither  be  expeditious  nor  accu¬ 
rate,  though,  with  pra&ice,  there  is  no  doubt  but  they  will 
attain  both  in  a  degree  of  perfection  of  winch  we  can  as 
yet  have  but  little  conception. 

TELEMACHUS,  the  fon  of  Uiyfles  and  Penelope,  was 
dill  in  the  cradle  when  his  father  went  with  the  reft  of  the 
Greeks  to  the  frojan  war.  At  the  end  ot  this  celebrated 
war,  Telemachus,  anxious  to  fee  his  father,  wrent  to  feek 
him  ;  and  as  the  place  of  his  refidence,  and  the  caufe  of  his 
long  abfence,  were  then  unknown,  he  vifited  the  court  of 
Menelaus  and  Nellor  to  obtain  information.  He  artenvard$ 
returned  to  Ithaca,  where  the  fuitors  ot  his  mother  Pen  do-  ^ 
pe  had  confpired  to  muider  him,  but  he  avoided  their  fnares; 
and  by  means  of  Minerva  he  difeovered  his  father,  who  had 
arrived  in  the  ifland  two  days  before  him,  and  was  then  in 
the  houfe  of  Eumaeus.  With  this  faithful  fervant  and!  Uiyf¬ 
les  Telemachus  conceited  how  to  deliver  his  mother  front 
the  importunities  of  her  fuitors,  and  it  was  effected  with 
great  fuccefs.  After  the  death  of  his  father,  Telemachu* 
went  to  the  ifland  of  JExa,  where  he  married  Circe,  or,  ae* 
cording  to  others,  Cafliphone  the  daughter  of  Circe,  by 
whom  he  had  a  fon  called  Lntinus ♦  Pie  fome  time  after 
had  the  misfortune  to  kill  his  mother-in-law  Circe,  and  fled 
to  Italy,  where  he  founded  Ciufium.  Telemachus  wras  ac-  , 
companied  in  his  vifit  to  Neftor  and  Menelaus  by  the  god- 
defs  of  wiidom  under  the  form  of  Mentor.  It  is  faid  that, 
when  a  child,  Telemachus  fell  into  the  fea,  and  that  a  dol¬ 
phin  brought  him  fafe  to  fhore,  after  he  had  remained  fome 
time  under  water.  From  this  circumfiance  Uiyfles  had  the 
figure  of  a  dolphin  engraved  on  the  feal  which  he  wore  oa 
his  ring. 

From  thefe  {lories,  colle&ed  from  Homer  and  the  other 
poets  of  antiquity  the  celebrated  Feneloii  archbifliop  of 
Cambray  took  the  idea  of  his  well-known  Adventures  of  Te¬ 
lemachus  ;  which,  though  not  compofed  in  verfe,  is  juftly  in- 
titled  to  be  efteemed  a  poem.  “  The  plan  of  the  work 
(fays  Dr  Blair)  is  in  general  well  contrived;  and  is  deficient  LeBurcstn 
neither  in  epic  grandeur  nor  unity  of  object.  The  author  f^#™*** 
has  entered  with  much  felicity  into  the  ipirit  and  ideas  of  Lcit^tu 
the  ancient  poets,  particularly  into  the  ancient  mythology, 
which  retains  more  dignity,  and  makes  a  better  figure  in  his 
hands  thin  in  thofe  of  any  other  modern  poet.  His  de- 
feriptions  are  rich  and  beautiful;  efpecially  of  the  fofter 
and  calmer  feenes,  for  which  the  genius  of  Fenelon  was  befl 
fuited;  fuch  as  the  incidents  of  paflond  life,  the  pleafures 
of  virtue,  or  a  country  flourifhing  in  peace.  There  is  an 
inimitable  fweetnefs  and  tendernefs  in  feveral  of  the  pi&ures 
of  this  kind  which  he  has  given  and  his  meafured  profe, 
which  is  remarkably  harmonious,  gives  the  ilyle  nearly  as 
much  elevation  as  the  French  language  is  capable  of  iup- 
porting  even  in  regular  verfe. 

According  to  the  fame  eminent  critic,  4£  the  befl  execu¬ 
ted  part  of  the  work  is  the  firft  fix  books,  in  which  Tele¬ 
machus  recounts  his  adventures  to  Calypfo.  The  narration 
throughout  them  is  lively  and  intereiling.  Afterwards, 
efpecially  in  the  laft  twelve  books,  it  becomes  more  tedious 
and  languid  ;  and  in  the  warlike  adventures  which  are  at- 
U  u  tempted. 


(a)  Each  refleClor,  after  every  arrangement,  muft  be  reftored  to  its  place. 
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mtY!>  tempted,  there  1*3  a  great  defeCl  of  vigour*  The  chief  ob- 
t-j-  _ pe'.  .je'&ion  againft  this  work  being  claffed  with  epic  poems, 
arifes  from  the  minute  details  of  virtuous  policy,  into  which 
the  author  in  fome  places  enters  ;  and  from  the  difeourfes 
and  inftrudtions  of  Mentor,  which  recur  upon  us  too  often, 
and  too  much  in  the  drain  of  common  place  morality. 
Though  thefe  were  well  fuited  to  the  main  ddign  of  the 
author,  which  was  to  form  the  mind  of  a  young  prince, 
yet  they  feem  not  congruous  to  the  nature  of  epic  poetry  ; 
the  obje&  ot  which  is  to  improve  us  by  means  of  a&ions, 
charafters,  and  fentiments,  rather  than  by  delivering  pro- 
feded  and  formal  indru&ion.” 

TELEPHIUM,  true  orpine,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  pent  an  dr  i  a ,  and  order  of  tri - 
gynia;  and  in  the  natural  fydem  ranging  under  the  ^th  or- 
der,  Mifcellanea .  '1  he  calyx  is  pentaphyllous  ;  there  are 

five  petals,  which  are  inferted  into  the  receptacle  ;  the  cap- 
fule  is  unilocular  and  tri  valvular.  There  are  two  foecies, 
the  imperati  and  oppofitifolia . 

TELESCOPE,  an  optical  indrument  for  viewing  di- 
ftant  objects  ;  fo  named  by  compounding  the  Greek  words 
far  ojj ,  and  o-kov  iv  f0  j00p  ai  or  contemplate .  This  name 
is  commonly  appropriated  to  the  larger  fixes  of  the  indru¬ 
ment,  while  the  fmaller  are  called  perspective-glasses, 
spy  glasses,  opera-glasses.  A  particular  kind,  which 
is  thought  to  be  much  brighter  than  the  red,  is  called  a 
night  glass. 

To  what  has  been  faid  already  with  refped  to  the  inven¬ 
tor  of  this  mod  noble  and  ufeful  indrument  in  the  article 
Optics,  we  may  add  the  two  following  claims. 

Mr  Leonhard  Digges.  a  gentleman  of  the  lad  century 
of  great  and  various  knowledge,  pofitively  aderts  in  his  Stra - 
toticosy  and  in  another  work,  that  his  father,  a  military  gen¬ 
tleman,  had  an  indrument  which  he  uied  in  the  field,  by 
which  he  could  bring  diftant  obje&s  near,  and  could  know 
a  man  at  the  didance  of  three  miles.  He  fays,  that  when 
his  father  was  at  home  he  had  often  looked  through  it,  and 
could  diftingu-ifh  the  waving  of  the  trees  on  the  oppofite  fide 
of  the  Severn.  Mr. Digges  redded  in  the  neighbourhood  of 
BriftoL 

Francis  Fontana,  in  his  CeleJIial  Olfervations,  published  at 
Naples  in  1646,  fays,  that  he  was  allured  by  a  Mr  Hardy, 


advocate  of  the  parliament  of  Paiis,  a  perfon  of  great  learn¬ 


ing  and  undoubted  integrity,  that  on  the  death  of  his  fa¬ 
ther,  there  was  found  among  his  things  an  old  tube,  by 
which  diftant  obje&s  were  diftin&ly  feen ;  and  that  it  was  of 
a  date  long  prior  to  the  telefcope  lately  invented,  and  had 
been  kept  by  him  as  a  fecret. 

It  is  not  at  all  improbable,  that  curious  people,  handling 
fpe&acle  glades,  of  which  there  were  by  this  time  great  va¬ 
rieties,  both  convex  and  concave,  and  amufing  themfelves 
with  their  magnifying  power  and  the  lingular  effects  which 
they  produced  in  the  appearances  of  things,  might  fome- 
times  chance  fo  to  place  them  as  to  produce  diftinCt  and  en¬ 
larged  vifion.  We  know  perfectly,  from  the  table  and 
fcheme  which  Sirturus  has  .given  us  of  the  tools  or  difhes  in 
which  the  fpefbacle-makers  fafhioned  their  glaffes,  that  they 
had  convex  lenfes  formed  to  fpheres  of  24  inches  diameter, 
and  of  1 1  inferior  fizes.  He  has  given  us  a  fcheme  of  a  fet 
which  he  got  leave  to  meafure  belonging  to  a  fpedlacle-ma- 
Jker  of  the  name  of  Rogette  at  Corunna  in  Spain  ;  and  he 
fays  that  this  man  had  tools  of  the  fame  fizes  for  concave 
glades.  It  alfo  appears,  that  it  was  a  general  pra&ice  (of 
which  we  do  not  know  the  precife,  purpofe)  to  ufe  a  con¬ 
vex  and  concave  gjafs  together*  If  any  perfon  fhould  chance 
to  put  together  a  24-inch  convex  and  a  1 2-inch  concave 
(wrought  on  both  Tides)  at  the  di dance  of  6  inches,  he 
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would  have  diftinft  vifion,  and  the  objeA  vrould  appear  of  Teltfo^ 
double  fize.  Concaves  of  6  inches  were  not  uncommon,^ 
and  one  fuch  combined  with  the  convex  of  24,  at  the  di- 
dance  of  9  inches,  would  have  didindl  vifion,  and  objedts 
would  be  quadrupled  in  diameter.  When  fuch  a  thing  oc¬ 
curred,  it  was  natural  to  keep  it  as  a  curiofity,  although 
the  rational?  of  its  operation  was  not  in  the  lead  underdood*. 

We  doubt  not  but  that  this  happened  much  oftener  than  in 
thefe  two  indances.  The  chief  wonder  is',  that  it  was  not 
frequent,  and  taken  notice  of  by  lome  writer.  It  is  pretty 
plain  that  Galileo’s  firft  telefcope  was  of  this  kind,  made 
up  of  fuch  fpedlacle* glades  as  he  could  procure;  for  it  mag¬ 
nified  only  three  times  in  diameter;  a  thing  eafily  procured 
by  fuch  glades  as  he  could  find  with  every  fpedlacle  maker. 

And  he  could  not  but  obferve,  in  his  trials  of  their  glades, 
that  the  deeper  concaves  and  flatter  couvexes  he  employed,, 
he  produced  the  greater  amplification  ;  and  then  he  would 
find  himfelf  obliged  to  provide  a  tool  not  ufed  by  the  Ipec- 
tacle-makers,  viz.  either  a  much  datter  tool  for  a  convex 
furface,  or  a  much  fmaller  fphere  for  a  concave  :  and,  not- 
w'ithdandiog  his  telling  us  that  it  was  by  reflecting  on  the 
nature  of  refraCtion,  and  without  any  indruClion,  we  are 
perfuaded  that  he  proceeded  in  this  very  way.  His  next 
telefcope  magnified  but  five  times.  Now  the  flighted  ac¬ 
quaintance  with  the  obvious  laws  of  refraCtion  would  have 
direCted  him  at  once  to  a  very  fmall  and  deep  concave, 
which  would  have  been  much  eafier  made,  and  have  mag¬ 
nified  moie.  But  he  groped  his  way  with  fuch  fpeCtacle- 
glafles  as  he  could  get,  till  he  at.  lad  made  tools  for  very 
flat  obj eft-glades  and  very  deep  eye-glades,  and  produced  a 
telefcope  which  magnified  about  25  times.  Sirturus  faw 
it,  and  took  the  meafures  of  it.  He  afterwards  law  a  fcheme 
of  it  which  Galileo  had  fent  to  a  German  prince  at  In- 
fpruch,  who  had  it  drawn  (that  is,  the  circles  for  the  tools) 
on  a  table  in  his  gallery.  The  objeCt-glafs  was  a  plano¬ 
convex,  a  portion  of  a  fphere,  of  24  inches  diameter  ; 
the  eye*glafs  was  a  double  concave  of  2  inches  diameter : 
the  focal  didances  were  therefore  24  inches  and  1  inch 
nearly.  This  mud  nave  been  a  very  lucky  operation,  for 
Sirturus  fays  it  was  the  bed  telefcope  he  had  feen  ;  and  v.e 
know  that  it  requires  the  very  bed  work  to  produce  this 
magnifying  power  with  fuch  fmall  fpheres.  Telefcopes 
continued  to  be  made  in  this  way  for  many  years;  and  Ga¬ 
lileo,  though  keenly  engaged  in  the  obfervation  of  jupiters 
fatellites,  being  candidate  for  the  prize  held  out  by  the  Dutch 
for  the  difeovery  of  the  longitude,  and  therefore  much  inte¬ 
nded  in  the  advantage  which  a  convex  cye-glafs  would  have 


given  him,  never  made  them  of  any  other  form.  Kepler 
publifhed  his  Dioptrics  in  1611  ;  in  which  he  tells  us,  all 
that  he  or  others  had  difeovered  of  the  law  of  refraction* 
viz.  that  in  very  fmall  obliquities  of  incidence,  the  angle  of 
refraCtion  was  nearly  yd  of  the  angle  of  incidence.  This 
was  indeed  enough  to  have  pointed  out,  with  fufficient  ex- 
aCtnefs,  the  conftruCtion  of  every  optical  indrument  that  we- 
are  even  now  pofieded  of ;  for  this  proportionality  of  the 
angles  of  incidence  and  refraCtion  is  affumed  in  the  conftruc- 
tlon  of  the  optical  figure  for  all  of  them-;  and  the  deviation 
from  it  is  dill  confidered  as  the  refinement  of  the  art,  and  was 
not  brought  to  any  rule  till  50  years  after  by  Huyghens, 
and  called  by  him  aberration.  Yet  even  the  fugacious 
Kepler  feems  not  to  have  feen.  the  advantage  of  any  other 
conftruCtion  of  the  telefcope  ;  he  jud  feems  to  acknow¬ 
ledge  the  pofnbility  of  it  :  and  we  are  furprifed' to  fee  wri¬ 
ters  giving  him  as  the  author  of  the  adronomicai  telefcope* 
or  even  as  hinting  at  its  conftruCtion.  It /is  true,  in  the  lad 
propofition  he  fnows  how  a  telefcope  may  be  made  appa¬ 
rently  with  a  convex  eye-glafs  ;  but  this  is  only  a  frivolous 
l  fancy ; 
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.  fancy ;  for  the  eye«glafs  is  directed  to  be  made  convex  ex-  lefcope  differing  in  any  particular  from  thofe  which  he  fer-  Tel  eft 
■Tetnally,  and  a  very  deep  concave  on  the  infide ;  fo  that  it  vilely  copies.  .  "  * 

is,  in  fatft,  a  menifeus  with  the  concavity  prevalent.  In  the  Although  all  the  improvements  in  the  conftruffion  of  te- 
86tli  propofition,  he  indeed  {hows  that  it  is  polTible  fo  to  lefeopes  fince  the  publication  of  Hayghens’s  Dioptrics  have 
place  a  convex  glafs  behind  another  convex  glafs,  that  an  been  the  produ&ions  of  this  ifland,  and  although  Dr  Smith 
eye  (hall  fee  objedls  diftinfl,  magnified,  and  inverted  ;  and  of  Cambridge  has  given  the  moft  elegant  and  perfpicuous 
he  fpeaks  very  fagacioufly  on  the  fubje&.  After  having  account  of  this  fcience  that  has  yet  appeared,  we  do  not  re- 
faid  that  an  eye  placed  behind  the  point  of  union  of  the  collect  a  performance  in  the  Englifh  language  (except  the 
firft  glafs  will  lee  an  objeft  inverted,  he  {hows  that  a  fmall  Optics  of  Emerfon)  which  will  carry  the  reader  beyond  the 
part  only  will  be  feen  ;  and  then  he  (hows  that  a  convex  mere  fchoolboy  elements  of  the  fcience,  or  enable  a  perfon 
glafs,  duly  proportioned  and  properly  placed,  will  fhow  of  mathematical  fkill  to  underftand  or  improve  the  conftruc- 
more  of  it.  But  in  {bowing  this,  he  fpeaks  in  a  way  which  tion  of  optical  inftruments.  The  laft  work  on  this  lubjedr 
{hows  evidently  that  he  had  formed  no  diftindt  notions  of  of  any  extent  (Dr  Prieftley’s  Hiftory  of  Vifion)  is  merely 
the  manner  in  which  this  effe&  would  be  produced,  only'  a  parlour  book  for  the  amufement  of  half-taught  dilettanti, 
faying  vaguely  that  the  convergency  of  the  fecond  glafs  but  is  totally  deficient  in  the  mathematical  part,  although  it 
would  counteract  the  divergency  beyond  the  focus  of  the  is  here  that  the  fcience  of  optics  lias  her  chief  claim  to  pre« 
firft.  Had  he  conceived  the  matter  with  any  tolerable  di-  eminence,  and  to  the  name  of  a  disciplina  accurata. 
llinCtnefs,  after  feeing  the  great  advantage  of  taking  in  a  But  this  would  have  been  ultra  crepidam  ;  and  the  author 
field  greater  in  almoft  any  proportion,  he  would  have  eager-  would  in  all  probability  have  made  as  poor  a  figure  here  as 
ly  catched  at  the  thought,  and  enlarged  on  the  immenfe  im-  he  has  done  in  his  attempts  to  degrade  his  fpecies  in  hi3 
provement.  Had  he  but  drawn  one  figure  of  the  progrefs  Commentaries  on  the  Vibrcitiuncula  of  Hartley;  motions 
of  the  rays  through  two  convex  glaffes,  fuch  as  fig.  12.  of  which  neither  the  author  nor  his  amplificator  were  able  to 
PI.  CCCLXIV.  the  whole  would  have  been  open  to  his  view.  underftand  or  explain.  We  trufl  that  our  readers,  jealous 
This  ftep,  fo  eafy  and  fo  important,  was  referved  for  Fa-  as  we  are  of  everything  that  finks  us  in  the  fcale  of  nature’s 
ther  Scheiner,  as  has  been  already  obferved  in  the  artiele  works,  will  pardon  this  tranfient  ejaculation  orfpleen,  when 
Optics;  and  the  conltruClion  of  this  author,  together  our  thoughts  are  called  to  a  fyftem  which,  of  abplute  and  una- 
with  that  of  Janftn,  arc  the  models  on  which  all  refraCling  voidable  neccjjity ,  makes  the  divine  mind  nothing  but  a  qui« 
tekfeopes  are  now  conftru<5led  ;  and  in  all  that  relates  to  vering  of  that  matter  of  which  it  is  the  author  and  uner- 
their  magnifying  power,  brightnels,  and  field  of  vifion,  they  ring  director.  Sed  mijfum  faciamus. 

may  be  conftrudled  on  Kepler’s  principle,  that  the  angles  We  think  therefore  that  we  {hall  do  the  public  fome  fer- 
of  refraction  are  in  a  certain  given  proportion  to  the  angles  vice,  by  giving  fuch  an  account  of  this  higher  branch  of  op- 
of  incidence.  tieal  fcience  as  will  at  lead  tend  to  the  complete  under- 

But  after  Huyghens  had  applied  his  elegant  geometry  to  {landing  of  this  noble  inilrument,  by  which  our  conceptions 
the  difeovery  of  Siiellius,  viz.  the  proportionality,  not  of  the  of  the  extent  of  almighty  power,  and  wifdom,  and  benefi- 
angles,  but  of  the  fines,  and  had  afeertained  the  aberrations  cence,  are  fo  wonderfully  enlarged.  In  the  profecution  of 
from  the  foei  of  infinitely  (lender  pencils,  the  reafons  were  this  we  hope  that  many  general  rules  will  emerge,  by  which 
clearly  pointed  out  why  there  were  fuch  narrow  limits  af-  artills  who  are  not  mathematicians  may  be  enabled  to  con¬ 
fixed  by  nature  to  the  performance  of  optical  inftruments,  flru<5t  optical  inftruments  with  intelligence,  and  avoid  the 
in  confequence  of  the  indiftin&nefs  of  vifion  which  refulted  many  blunders  and  defeats  which  refult  from  mere  iervile 
fiom  conftru&ions  where  the  magnifying  power,  the  quan-  imitation. 

tity  of  light,  or  the  field  of  vilion,  were  extended  beyond  The  general  aim  in  the  conflru&ion  of  a  telefcope  is,  to 
certain  moderate  bounds.  The  theory  of  aberrations,  which  form,  by  means  of  mirrors  or  lenfes,  an  image  of  the  diftant 
that  moft  excellent  geometer  eftablifhed,  has  enabled  us  to  object,  as  large,  as  bright,  and  as  extenfive  as  is  pofiible, 
diminifh  this  indiftinftnefs  arifing  from  any  of  thefe  caufes;  confiftently  with  diftin&nefs  ;  and  then  to  view  the  image 
and  this  diminution  is  the  foie  aim  of  all  the  different  con-  with  a  magnifying  glafs  in  any  convenient  manner.  This 
ilruftions  which  have  been  contrived  fince  the  days  of  Ga-  gives  us  an  arrangement  of  our  fubjedl.  We  (hall  firft  (how 
-lileoand  Scheiner.  the  principles  of  conftru&ion  of  the  objed-glafs  or  mirror, 

fo  as  that  it  (ball  form  an  image  of  the  diftant  objedl  with 
The  defeription  which  has  been  already  given  of  the  va-  thefe  qualities  ;  and  then  (how  how  to  conftrudl  the  magni- 
rious  conllru£lions  of  telefcopes  in  the  article  Optics,  is  fying  glafs  or  eye-piece,  io  as  to  preferve  them  unimpaired, 
fufficient  for  inftru£ling  the  reader  in  the  general  principles  This  indiftin&nefs  which  we  wifh  to  avoid  arifes  from 
-of  their  conftrudlion,  and  with  moderate  attention  will  (how  two  caufes  ;  the  fpherical  figures  of  the. re framing  and  re¬ 
tire  manner  in  vvhieh  the  lays  of  light  proceed,  in  order  to  fle&ing  furfaces,  and  the  different  refrangibility  of  the  dif- 
eiifine  the  different  circumltances  of  amplification,  brightnefs,  ferently  coloured  rays  of  light.  The  firft  may  be.  called  the 
*and  extent  of  field,  and  even  diftin&nefs  of  vifion,  in  as  far  spherical  and  the  fecond  the  chromatic  indiftinftnefs  5 
as  this  depends  on  the  proper  intervals  between  the  glaffes.  and  the  deviations  from  the  foci,  determined  by  the  elemen- 
But  it  is  infufiicient  for  giving  us  a  knowledge  of  the  improve-  tary  theorem  (Optics,  p.  289.),  may  be  called  the  sphe- 
inents  which  are  aimed  at  in  the  different  departures  from  rical  and  the  chromatic  aberrations, 
the  original  conftru&ions  of  Galileo  and  Scheiner,  the  ad-  The  limits  of  a  Work  like  this  will  not  permit  us  to  give 
vantage  of  the  double  eye-glafsof  Huyghens,  and  the  quin-  any  more  of  the  dodlrine  of  aberrations  than  is  abfolutely 
tuple  eye- glafs  of  Dollond  :  ftill  more  is  it  infufiicient  for  neceffary  for  the  conftruftion  of  achromatic  telefcopes  ;  and 
(bowing  us  why  the  higheft  degrees  of  amplification  and  moft  we  muff  refer  the  reader  for  a  general  vie  of  the  whole  to 
extenfive  field  cannot  be  obtained  by  the  mere  proportion  Euler’s  Dioptrics ,  and  other  works  of  that  kind.  Dr.  Smith 
of  the  focal  ciitlances  of  the  glaffes,  as  Kepler  had  taught,  has  given  as  much  as  was  neceffary  for  the  comparifon  of 
I11  fhort,  without  the  Huyghenian  dodftrine  of  aberrations,  the  merits  of  different  glaffes  of  limilar  conftrudtion,  and 
•neither  can  the  curious  reader  learn  the  limits  of  their  per-  this  in  a  very  plain  and  elegant  manner, 
formance,  nor  the  artift  learn  why  one  telefcope  ii?  better  We  fhall  begin  with  the  aberration  of  colour,  becaufe  it 
than  another,  or  in  what  manner  to  proceed  to  make  ate*  is  the  moft  fimple. 

U  u  z  Let 
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Tdefcope.  Let  white  or  compounded  light  fall  perpendicularly  on 
the  Hat  fide  PQ^(fig.  i«)  of  a  plano-convex  lens  PVQ^ 
whofe  axis  is  CV  and  vertex  V;  The  white  ray  pF  falling 
on  the  extremity  of  the  lens  is  difperfed  by  refraction  at  the 
point  P  of  the  fpherical  furface,  and  the  red  ray  goes  to  the 
point  r  of  the  axis,  and  the  violet  ray  to  the  point  v.  In 
like  manner  the  white  ray  yQJs  difperfed  by  refraction  at 

the  red  ray  going  to  r,  and  the  violet  to  v.  The  red 
ray  Pr  erodes  the  violet  ray  Qjy  in  a  point  D,  and  Q  r 
croffes  P<n  in  a  point  E  ;  and  the  whole  light  refraded  an3 
difperfed  by  the  circumference,  whofe  diameter  is  PQ^  paffea 
through  the  circular  area,  whofe  diameter  is  DE.  Sup- 
pofmg  that  the  lens  is  of  fuch  a  form  that  it  would  colled 
red  rays,  refracted  by  its  whole  furface  in  the  point  r,  and 
violet  in  the  point  v  ;  then  it  is  evident  that  the  whole  light 
which  occupies  the  furface  of  the  lens  willpafs  through  this 
little  circle,  whofe  diameter  is  DE.  Therefore  white  light 
iffuing  from  a  point  fo  diftant  that  the  rays  may  be  confi- 
dered  as  parallel,  will  not  be  colieded  in  another  point  or 
focus,  but  will  be  difperfed  over  the  furface  of  that  little 
circle  ;  which  is  therefore  called  the  circle  cf  chromatic  dif- 
pcrjicn  ;  and  the  radiant  point  will  be  reprefented  by  this 
circle.  The  neighbouring  points  are  in  like  manner  repre¬ 
fented  by  circles ;  and  thefe  circles  encroaching  on  and 
mixing  with  each  other,  muff  occafion  hazinefs  or  confufion, 
and  render  the  picture  indiftind.  This  indiflindnefs  will  be 
greater  in  the  proportion  of  the  number  of  circles  which  are 
in  this  manner  mixed  together.  This  will  be  in'  the  pro¬ 
portion  of  the  room  that  is  for  them  ;  that  is,  in  proportion 
to  the  area  of  the  circle,  or  in  the  duplicate  proportion  of 
its  diameter.  Our  firft  bufinefs  therefore  is,  to  obtain  mea- 
fures  of  this  diameter,  and  to  mark  the  connection  between 
it  and  the  aperture  and  focal  diilance  of  the  lens. 

Let  i  be  to  r  as  the  fine  of  incidence  in  olafs  to  the  fine 
of  refraction  of  the  red  rays  ;  and  let  i  be  to  v  as  the  tine  of 
incidence  to  the  fine  of  refradion  of  the  violet  rays.  Then 
we  fay,  that  when  the  aperture  FQjs  moderate,  v—  r  :  v-\-r 
— 2  i  =  DE  :  PQ,  very  nearly.  For  let  DE,  which  is  evi¬ 
dently  perpendicular  to  Vr,  meet  the  parallel  incident  rays 
in  K  and  L  and  the  radii  of  the  fpherical  furface  in  G  and 
H.  It  is  plain  that  GPK  is  equal  to  the  angle  of  inci¬ 
dence  on  the  pofterior  or  fpherical  furface  of  the  lens ;  and 
GPr  and  GPv  are  the  angles  of  refraCtion  of  the  red  and 
the  violet  rays  ;  and  that  GK,  GD,  and  GE,  are  very  near¬ 
ly  as  the  fines  of  thofe  angles,  becaufe  the  angles  are  fup- 
pofed  to  be  fmall.  We  may  therefore  inflitute  this  propor¬ 
tion  DE  :  KD  rr  v~-r  ;  r — i  ;  then,  by  doubling  the  con- 
feqnents  DE  :  2KD  rr  v — r  :  2 r —  2 i.  Alfo  DE  :  2KD  -f- 
DE=  v — r:  2r — zi~{-v — r,  —  v — r  :  r+v — 2/.  But  2KD 
d  DE  is  equal  to  KL  or  Therefore  we  have  DE  : 

PQj=  v — r  ;  r-H> — 2  i.  £K  E.  D. 

Lor.  1.  Sir  Ifaac  Newton,  by  mod  accurate  observation, 
Found,  that  in  common  glafs  the  lines  of  refradion  of  the 
red  and  violet  rays  were  77  and  78  where  the  fine  of  inci¬ 
dence  was  50.  Hence  it  follows,  that  v — r  is  to  D+r — 
2.1  as  1  to  55  ;  and  that  the  diameter  of  the  fmalleft  circle 
of  difperfion  is  yTth  part  of  that  of  the  lens. 

2.  In  like  manner  may  be  determined  the  circle  of  difper¬ 
fion  that  will  comprehend  the  rays  of  any  particular  colour 
or  fet  o"  colours.  Thus  all  the  orange  and  yellow  will  pais 
through  a  circle  whofe  diameter  is  T^th  of  that  of  the  lens. 

3.  In  different  furfaces,  or  plano-convex  lenfes,  the  angles 
of  aberration  rPu  are  as  the  breadth  PQjdiredly,  and  as 
the  focal  diilance  VF  inverfely  ;  becaufe  any  angle  DPE  is 
as  its  fubtenfe  DE  diredly  and  radius  DP  inverfely.  N .  B. 
we  call  VF  the  focal  diilance,  becaule  at  this  diilance, 
or  at  the  point  F,  the  light  is  moft  of  all  conflipated.  If 
we  examine  the  focal  diilance  by  holding  the  lens  to  the 
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fun,  we  judge  it  to  be  where  the  light  is  drawn  into  the  T<it 
fmalleft  ipot.  ' — 

When  we  refled  that  a  lens  of  5^  inches  in  diameter  has 
a  circle  of  difperfion  TTcth  of  an  inch  in  diameter,  we  are  fur- 
priied  that  it  produces  any  picture  of  an  object  that  can  be 
diftinguifhed.  We  fhould  not  expert  greater  diftinthiefs 
from  fuch  a  lens  than  would  be  produced  in  a  camera  ob- 
fcnra  without  a  lens,  by  limply  admitting  the  light  through 
a  hole  of  T^th  of  an  inch  in  diameter.  This,  we  know,  would 
be  very  hazy  and  confufed.  But  when  we  remark  the  fu- 
perior  vivacity  of  the  yellow  and  orange  light  in  ceimparifon 
with  the  reft,  we  may  believe  that  the  effect  produced  by 
the  coniufion  of  the  other  colours  will  be  much  lei’s  fenfible. 
But  a  ft ronger  reafon  is,  that  the  light  is  much  denfer  in 
the  middle  of  the  circle  of  difperfion,  and  is  exceedingly 
faint  towards  the  margin.  This,  however,  muff  not  be 
taken  for  granted  ;  and  we  mult  know  diftindly  the  man¬ 
ner  in  w'hich  the  light  of  different  colours  is  diftributed  over 
the  circle  of  chromatic  difpeifion,  before  we  pretend  to  pro- 
nounce  on  the  immenfe  difference  between  the  indiflind- 
nefs  ariling  from  colour  and  that  ariling  from  the  fpherical 
figure.  We  think  this  the  more  neceffary,  becaufe  the  il- 
luftrious  difeoverer  of  the  chromatic  aberration  has  made  a 
great  miftake  in  the  comparifon,  becaufe  he  did  not  ceniider 
the  diftribution  of  the  light  in  the  circle  of  fpherical  difper¬ 
fion.  It  is  therefore  proper  to  inveftigate  the  chromatic 
diftribution  of  the  light  with  the  fame  care  that  we  bellowed 
on  the  fpherical  difperfion  in  Optics,  n°  251.  &c.  ;  and  we 
fhall  then  fee  that  the  fuperiority  of  the  receding  telefcope 
is  incomparably  lefs  than  Newton  imagined  it  to  be. 

Therefore  let  EB  (fig.  2.)  reprefent  a  plano-convex  lens, 
of  which  C  is  the  centre  and  C r  the  axis.  Let  us  fuppofe 
it  to  have  no  fpherical  aberration,  but  to  colled  rays  occu¬ 
pying  its  whole  furface  to  fingle  points  in  the  axis.  Let  a 
beam  of  white  or  compounded  light  fall  perpendicularly  on 
its  plane  furface.  The  rays  will  be  fo  refraded  by  its  cur¬ 
ved  furface,  that  the  extreme  red  rays  will  be  colieded  at  r, 
the  extreme  violet  rays  at  w,  and  thofe  of  intermediate  re- 
frangibility  at  intermediate  points,  o9y9g9  bfpt  v,  of  the  line 
r  w,  which,  is  nearly  ^th  of  r C.  The  extreme  red  and  violet 
rays  will  crofs  each  other  at  A  and  D  ;  and  AD  will  be  a 
fedion  or  diameter  of  the  circle  of  chromatic  difperfion,  and 
will  be  about  Txrth  of  EB.  We  may  fuppofe  wr  to  be  bi- 
feded  in  bt  becaufe  wb  is  to  hr  very  nearly  in  the  ratio  of 
equality  (for  rb  :  r C  =:  b  A  :  cE,  =  bA  ;  c B ,  ”  tv b  :  seC). 
The  line  r<w  will  be  a  kind  of  prifmatic  fpedrum,  red  from 
r  to  Oy  orange-coloured  from  0  to  y9  yellow  from  y  to^, 
green  from  g  to  b,  blue  from  b  to  />,  purple  from  p  to  v,  and 
violet  from  v  to  w. 

The  light  in  its  compound  flate  muft  be  fuppofed  uni¬ 
formly  denfe  as  it  falls  upon  the  lens  ;  and  the  fame  muft 
be  faid  of  the  rays  of  any  particular  colour.  Newton  lup- 
pofes  alfo,  that  when  a  white  ray,  fuch  as  eE,  is  difperfed 
into  its  component  coloured  rays  by  refradion  at  E,  it  is 
uniformly  fpread  over  the  angle  DEA.  This  fuppolition 
is  indeed  gratuitous  ;  but  we  have  no  argument  to  the  con¬ 
trary,  and  may  therefore  conftder  it  as  juft.  The  confe- 
quence  is,  that  each  point  w,  «u,/>,  b9  8c c.  of  the  fpedrum  is 
not  only  equally  luminous,  but  alfo  illuminates  uniformly  its 
correfponding  portion  of  AD  :  that  is  to  fay,  the  coating 
(fo  to  term  it)  of  any  particular  colour,  fuch  as  purple, 
from  the  point  py  is  uniformly  denfe  in  every  part  of  AD 
on  which  it  falls.  In  like  manner,  the -colouring  of  yellow, 
intercepted  by  a  part  of  AD  in  its  paffage  to  the  pointy, 
is  uniformly  denie  in  all  its  parts.  But  the  denlity  of  the 
different  colours  in  AD  is  extremely  different  :  for  fince 
the  radiation  in  <w  is  equally  denfe  with  that  in  p »,  the  den- 
fity  of  the  violet  colouring,  which  radiates  from  w,  and  is 

fpread 
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- denfity  of  the  purple  colouring,  which  radiates  from  />,  and 

occupies  only  a  part  of  AD  round  the  circle  b.  Thefe 
denfities  mull  he  very  nearly  in  the  invcrfe  proportion  of 
*ivbz  to  pbx. 

Hence  we  fee,  that  the  central  point  b  will  be  very  in- 
tcnfely  illuminated  by  the  blue  radiating  from  p  b  and  the 
green  intercepted  from  kg.  It  will  be  more  faintly  illumi¬ 
nated  by  the  purple  radiating  from  vp,  and  the  yellow  in¬ 
tercepted  from  gy  ;  and  flill  more  faintly  by  the  violet  from 
wv,  and  the  orange  and  red  intercepted  fromyr.  The 
whole  colouring  will  be  a  white,  tending  a  little  to  yellow- 
nefs.  The  accurate  proportion  of  thefe  colourings  may  be 
computed  from  our  knowledge  of  the  portion  of  the  points 
0,  y,  gy  &c.  But  this  is  of  little  moment.  It  is  of  more 
confequence  to  be  able  to  determine  the  proportion  of  the 
total  intenfity  of  the  light  in  b  to  its  intenfity  in  any  other 
point  I. 

For  this  purpofe  draw  rlR,  IwW,  meeting  the  lens  in 
R  and  W.  The  point  l  receives  none  of  the  light  which 
pafles  through  the  fpace  RW  :  for  it  is  evident  that  b  I  : 
CR  :=  £  A  :  CE,  =  \  :  55,  and  that  CR  =CW  ;  and  there¬ 
fore,  fmee  all  the  light  incident  on  EB  pafles  through  AB, 
all  the  light  incident  on  RW' pafles  through  I  i  (bi  being 
made  =  H).  Draw  0IO,  ylY,  ^IG,  I/P,  IvV.  It  is 
plain,  that  I  receives  red  light  from  RO,  orange  from  OY, 
yellow  front  YG,  green  from  GE,  a  little  blue  from  BP, 
purple  from  PV,  and  violet  from  VW.  It  therefore  wants 
l'ome  of  the  green  and  of  the  blue. 

That  we  may  judge  of  the  intenfity  of  thefe  colours  at  I, 
fuppofe  the  lens  covered  with  paper  pierced  with  a  fmall 
hole  at  G.  The  green  light  only  will  pafs  through  I ;  the 
other  colours  will  pafs  between  I  and  b ,  or  between  I  and 
A,  according  as  they  are  more  or  lefs  refrangible  than  the 
particular  green  at  I.  This  particular  colour  converges  to 
g,  and  therefore  will  illuminate  a  fmall  fpot  round  I,  where 
it  will  be  as  much  denfer  than  it  is  at  G  as  this  fpot  is 
fmaller  than  the  hole  at  G.  The  natural  denfity  at  G,  there¬ 
fore,  will  be  to  the  increafed  denfity  at  I,  as  g  I1  to  ^G2,  or 
as^1  to  g C2,  or  as  b P  to  CG2.  In  like  manner,  the  natu¬ 
ral  denfity  of  the  purple  coming  to  I  through  an  equal  hole 
at  P  will  be  to  the  increafed  denfity  at  I  afrZPto  CP7. 
And  thus  it  appears,  that  the  intenfity  of  the  differently  co¬ 
loured  illuminations  of  any  point  of  the  circle  of  difperfion, 
is  iiiveriely  proportional  to  the  fquare  of  the  diftance  from 
the  centre  of  the  lens  to  the  point  of  its  furface  through 
which  the  colouring  light  comes  to  this  point  of  the  circle 
of  difperfion.  This  circumftance  will  give  us  a  very  eafy, 
and,  we  think,  an  elegant  folution  of  the  queflion. 

Bifefl  CE  in  F,  and  draw  FL  perpendicular  to  CE,  ma¬ 
king  it  equal  to  CF.  Through  the  point  JL  defcribe  the 
hyperbola  KLN  of  the  fecond  order,  that  is,  having  the 
ordinates  EK,  FL,  RN,  &c .  inverfely  proportional  to  the 
fquares  of  the  abfciflk  CE,  CF,  CR,  &c.  5  fo  that  FL  :  RN 
1  1 

=  ;  CR7’  °r  =  :  ^c*  ^  *s  ev^ent  ^iat 

thefe  ordinates  are  proportional  to  the  denfities  of  the  feveral- 
!y  coloured  lights  which  go  from  them  to  any  points  what¬ 
ever  of  the  circle  of  difperfion. 

Now  the  total  denfity  of  the  light  at  I  depends  both  on 
the  denfity  of  each  particular  colour  and  on  the  number  of 
colours  which  fall  on  it.  'The  ordinates  of  this  hyperbola 
determine  the  firfl:  ;  and  the  fpace  ER  mcafures  the  number 
of  colours  which  fall  on  I,  becaufe  it  receives  light  from  the 
whole  of  ER,  and  of  its  equal  BW.  Therefore,  if  ordi¬ 
nates  be  drawn  from  any  point  of  ER,  their  fum  will  be  as 
the  whole  light  which  goes  to  I  ;  that  is,  the  total  denfity 
of  the  light  at  I.  will  be  proportional  to  the  area  NREK. 
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Now  it  is  known  that  CExEK  is  equal  to  the  infinitely  Telefcopc. 

extended  area  lying  beyond  EK  ;  and  CRxRN  is  equal  to  - - * - * 

the  infinitely  extended  area  lying  beyond  RN.  Therefore 
the  area  NREK  is  equal  to  CRxRN  — CExEK.  But 

CFJ  CF-J 

RN  and  EK  are  refpe&ively  equal  to  and  There- 

(CR  CE \ 

CR?  —  CEv 


=  CF3  X 
ER 
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CE  —  CR 
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CE  XCR* 
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But  becaufe  CF  is  l  of  CE, 


CExCR’ 

CFJ  .  CFJ’  CP 

CE  ls  =:  2  CF>  =:  ”2 — 9  a  con^ant  quantity.  Therefore 

the  denfity  of  the  light  at  t  is  proportional  to  or  to  yp 

becaufe  the  points  R  and  I  are  fimilarly  lituated  in  EC 
and  A  b. 

Farther,  if  the  femi- aperture  CE  of  the  lens  be  called 
CF2  .  AI 

l>  yy  Js  =  -J,  and  the  denfity  at  I  is  =  yjy. 

Here  it  is  proper  to  obferve,  that  fince  the  point  R  has 
the  fame  fituation  in  the  diameter  EB  that  the  point  I  has 
in  the  diameter  AD  ot  the  circle  of  difperfion,  the  circle 
deferibed  on  EB  may  be  conceived  as  the  magnified  repre- 
fentation  of  the  circle  of  difperfion.  The  point  F,  for  in- 
ftance,  reprefents  the  point  f  in  the  circle  of  difperfion, 
which  bifedfs  the  radius  bA. ;  and  f  receives  no  light  from 
any  part  of  the  lens*vhich  is  nearer  the  centre  than  F,  being 
illuminated  only  by  the  light  which  comes  through  EF 
and  its  oppofite  BF'.  The  fame  may  be  faid  of  every  other 
point. 

In  like  manner,  the  denfity  of  the  light  in  /,  the  middle 

between  ^  and  A,  ismeafured  by  yy  which  is  ==  yy  or  1 , 

This  makes  the  denfity  at  this  point  a  proper  ffandard  of 
comparifon.  The  denfity  there  is  to  the  denfity  at  I  as  1 
AI 

to  yy  or  as  ZT  to  AI ;  and  this  is  the  fimplefl:  mode  of 

comparifon.  The  denfity  half  way  from  the  centre  of  the 
circle  of  difperfion  is  to  the  denfity  at  any  point  I  as  hi 
to  IA.  \ 

Laftly,  through  L  deferibe  the  common  rectangular  hy¬ 
perbola  iL riy  meeting  the  ordinates  of  the  former  in  k ,  L, 
and  n  :  and  draw  kb  parallel  to  EC,  cutting  the  ordinates 
in  g,fy  r,  See.  1  hen  CR  :  CE  =  Ek  :R«,  and  CR  :  CE 
-CR  =  Ek  :  R«-E4  or  CR  :  RE  =  E kirn,  and  b  1 
: I  A  z=  E^  :  r  n.  And  thus  we  have  a  very  fimple  expref- 
fion  of  the  denfity  in  any  point  of  the  circle  of  difperfion. 
Let  the  point  be  anywhere,  as  at  I.  Divide  the  lens  in  R 
as  AD  is  divided  in  I,  and  then  r  n  is  as  the  denfity  in  T. 

Thefe  two  meafures  were  given  by  Newton  ;  the  firft  in 
his  Trcatlje  de  Mundi  Syjiematt ,  and  the  laft  in  his  Optics  ; 
but  both  without  demonilration. 

It  the  hyperbola  i.L n  be  made  to  revolve  round  the  axis 
CQ^it  will  generate  a  f  lid  ipindle,  which  will  meafure  the 
whole  quantity  ot  light  which  pafles  through  different  por¬ 
tions  of  the  circle  of  difperfion.  i  hus  the  folid  produced 
by  the  revolution  of  L kj  will  meafure  all  tho.  light  which 
occupies  the  outer  part  of  the  circle  of  difperfion  lying 
without  the  middle  ot  the  radius.  This  fpace  is  ]thsof  the 
whole  circle  ;  but  the  quantity  of  light  is  but  {t\i  of  the 
whole. 

A  ft  ill  more  fimple  expreflion  of  the  whole  quantity  of 
light  pafling  through  different  portions  of  the  circle  of  chro¬ 
matic  difperfion  may  now  be  obtained  as  follows : 

It  has  been  deuionft  rated,  that  the  denfity  of  the  light  at 
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Ttlefcjpe.  AT  ER  ,  „  , 

— v—  1  is  ns  ,  or  as  Suppofe  the  figure  to  turn  round 

the  axis.  I  or  R  defcribe  circumferences  of  circles  ;  and  the 
whole  light  paffing  through  this  circumference  is  as  the 
circumference,  or  as  the  radius,  and  as  the  denfity  jointly. 
ER 

It  is  therefore  as  ^  X  CR,  that  is,  as  ER.  Draw  any 

ftraightjine  Ew,  cutting  RN  in  j,  and  any  other  ordinate 
FL  in  x  Rj-.  The  whole  light  which  illuminates  the  cir¬ 
cumference  dcfcribed  by  I  is  to  the  whole  lip^ht  which  il¬ 
luminates  the  centre  b  as  ER  to  EC,  or  as  R s  to  Cm.  In 
like  manner,  the  whole  light  which  illuminates  the  circum¬ 
ference  dcfcribed  by  the  point  /  in  the  circle  of  difperfion 
is  to  the  whole  light  which  illuminates  the  centre  b ,  as  Fx 
to  Cm.  The  lines  Cm,  RS,  F*,  are  therefore  proportional 
to  the  whole  light  which  illuminates  the  correfponding  cir¬ 
cumferences  in  the  circle  of  difperfionl  Therefore  the  whole 
.light  which  falls  on  the  circle  whofe  radius  is  b I,  will  here- 
prefented  by  the  trapezium  in  CRS  \  and  the  whole  light 
which  falls  on  the  ring  defcribed  by  I  A,  will  be  reprefented 
by  the  triangle  EjR;  and  fo  of  any  other  portions. 

By  confidering  the  figure,  we  fee  that  the  diftribution 
of  the  light  is  exceedingly  unequal.  Round  the  margin  it  has 
no  fenfible  denfity  ;  while  its  denfity  in  the  very  centre  is 
incomparably  greater  than  in  any  other  point,  being  ex- 
preffed  by  the  afymptote  of  a  hyperbola.  Alfo  the  circle  de- 

fcribed  with  the  radius  contains  |ths  of  the  whole  light. 

2 

No  wonder  then  that  the  confufion  caufed  by  the  mixture 
of  thefe  circles  of  difperfion  is  lefs  than  on«  fhould  expqdl  ; 
befides,  it  is  evident  that  the  mod  lively  Or  imprefiive  co¬ 
lours  occupy  the  middle  of  the  fpe&rum,  and  are  there 
much  denfer  than  the  reft.  The  margin  is  covered  with 
an  illumination  of  deep  red  and  violet,  neither  of  which  co¬ 
lours  are  brilliant.  The  margin  will  be  of  a  dark  claret  co¬ 
lour.  The  centre  revives  all  the  colours,  but  in  a  propor¬ 
tion  of  intenfity  greatly  different  from  that  in  the  common 
prifmatic  fpe&rum,  hecaufe  the  radiant  points  L, />,  b,g,  &c. 
by  which  it  is  illuminated,  are  at  fuch  different  diilances  from 
it.  It  will  be  white  ;  but  we  apprehend  not  a  pure  while, 

.  being  greatly  overcharged  with  the  middle  colours. 

Thefe  confiderations  (how  that  the  coloured  fringes, 
which  are  obferved  to  border  very  luminous  obje&s  feen  on 
a  dark  ground  through  optical  inftruments,  do  not  proceed 
from  the  ebjedbglafs  of  a  telefcope  or  microfcopc,  but  from 
an  improper  conftru&ion  of  the  eye-glaffee.  The  chroma¬ 
tic  difperfion  would  produce  fringes  of  a  different  colour, 
when  they  produce  any  at  all,  and  the  colours  would  be 
differently  difpofed.  But  this  difperfion  by  the  objedhglafs 
can  hardly  produce  any  fringes :  its  effe&  is  a  general  and 
almoft  uniform  mixture  of  circles  all  over  the  field,  which 
produces  an  uniform  hazinefs,  as  if  the  obje£l  were  viewed  at 
an  improper  diftance,  or  out  of  its  focus,  as  we  vulgarly  ex- 
prefs  it. 

We  may  at  prefent  form  a  good  guefs  at  the  limit  which 
this  caufe  puts  to  the  performance  of  a  telefcope.  A  point 
of  a  very  diflant  objedl  is  reprefented,  in  the  picture  formed 
by  the  objedl-glafs,  by  a  little  circle,  whofe  diameter  is  at 
kaft  th  of  the  aperture  of  the  objedl-glafs,  making  aVery 
full  allowance  for  the  fuperior  brilliancy  and  denfity  of  the 
central  light.  We  look  at  this  pidlure  with  a  magnifying 
cye-glafs.  This  magnifies  the  pi&ure  of  the  point.  If  it  am¬ 
plify  it  to  fuch  a  degree  as  to  make  it  an  object  individually 
diftinguifhable,  the  confufion  is  then  fenfible.  Now  this 
can  be  computed.  An  obje&  fubtending  one  minute  of  a 
■degree  is  diftinguifhed  by  the  dulleft  eye,  even  although  it 
jfce  a  dark  object  on  a  bright  ground.  Let  us  therefore  iup- 
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pofe  a  telefcope,  the  objeA-glafs  of  which  is  of  fix  feet  focal  Tdefenpj, 
diftance,  and  one  inch  aperture.  The  diameter  of  the  cir- 
cle  of  chromatic  difperfion  will  be  T4oth  of  an  inch,  which 
fubtends  at  the  centre  of  the  object-glafs  an  angle  of  about 
9  t  feconds.  This,  when  magnified  fix  times  by  an  eye-glafs, 
would  become  a  diftinguifhable  objedl  ;  and  a  telefcope  of 
this  length  would  be  indiftindt  if  it  magnified  more  than  fix 
times,  if  a  point  were  thus  fpread  out  into  a  fpot  of  uniform 
intenfity.  But  the  fpot  is  much  Ids  intenfe  about  its  mar¬ 
gin.  It  is  found  experimentally  that  a  piece  of  engra¬ 
ving,  having  fine  crofs  hatches,  is  not  fenfibly  indiftindl  till 
brought  fo  far  from  the  limits  of  perfectly  diftindl  vilion, 
that  this  indiftindlnefs  amounts  to  6'  or  5'  in  breadth. — 
Therefore  fuch  a  telefcope  will  be  fenfibly  diftindl  when  it 
magnifies  36  times ;  and  this  is  very  agreeable  to  experi¬ 
ence. 

We  come,  in  the  fecond  place,  to  the  more  arduous  talk 
of  ascertaining  the  error  arifmg  from  the  fpherical  figure  of 
the  furfaces  employed  in  optical  inftruments. — Suffice  it  to 
fay,  before  we  begin,  that  although  geometers  have  exhi¬ 
bited  other  forms  of  lenfes  which  are  totally  exempt  from 
this  error,  they  cannot  be  executed  by  the  artift;  and  we 
are  therefore  reftri&ed  to  the  employment  of  fpherical  fur- 
faces. 

Of  all  the  determinations  which  have  been  given  of  fpheri¬ 
cal  aberration,  that  by  Dr  Smith,  in  his  Optics,  which  is 
an  improvement  of  the  fundamental  theorem  of  that  moft 
elegant  geometer  Huygliens,  is  the  moft  perfpicuous  and 
palpable.  Some  others  are  more  concife,  and  much  better 
fitted  for  after  ufe,  and  will  therefore  be  employed  by  us 
in  the  profecution  of  this  article.  But  they  do  not  keep  in 
view  the  optical  fa&s,  giving  the  mind  a  picture  of  the  pro- 
grefsof  the  rays,  which  it  can  contemplate  and  difcover  amidft 
many  modifying  circumftances.  By  ingenious  fubftitutiona  . 
of  analytical  fymbols,  the  inveftigation  is  rendered  expedi¬ 
tious,  concife,  and  certain  ;  but  thefe  are  not  immediate 
fymbols  of  things,  but  of  operations  of  the  mind  ;  objedls 
fufficiently  fuhtile  of  themfelves,  and  having  no  need  of  fub- 
ftitutions  to  make  us  lofe  fight  of  the  real  fubjeft  ;  and  thus 
our  occupation  degenerates  into  a  procefs  almoft  without 
ideas.  We  fhall  therefore  fet  out  with  Dr  Smith’s  funda¬ 
mental  Theorem. 

I.  In  Rejleft'ions. 

Let  AVB  (fig.  3.)  be  a  concave  fpherical  mirror,  of 
which  C  is  the  centre,  V  the  vertex,  CV  the  axis,  and  F 
the  focus  of  an  infinitely  {lender  pencil  of  parallel  rays  paf¬ 
fing  through  the  centre.  Let  the  ray  a  A,  parallel  to  the 
axis,  be  reflected  in  AG,  croffing  the  central  ray  CV  in  f. 

Let  AP  be  the  line  of  the  femi-aperture  AV,  AD  its  tan¬ 
gent,  and  CD  its  fecant. 

The  aberration  F f  from  the  principal  focus  of  central 
rays  is  equal  to  \  of  the  excefs  VD  of  the  fecant  above  the 
radius,  or  very  near  equal  to  i  of  VP,  the  verfed  fine  or  the 
femi-aperture. 

For  becaufe  AD  is  perpendicular  to  CA,  the  points  C, 

A,  D,  are  in  a  circle,  of  which  CD  is  the  diameter;  and 
becaufe  Ay'  is  equal  to  C  f,  by  reafon  of  the  equality  of 
the  angles  /AC,/CA,  and  CA  a,  f  is  the  centre  of  the 
circle  through  C,  A,  D,  and  fT)  is  nz  4  CD.  But  FC  is 
~  4  CV.  Therefore  F  f  is  ~  of  VD. 

But  becaufe  DV  :  VP=rDC  ;  VC,  and  DC  is  very  little 
greater  than  VC  when  the  aperture  AB  is  moderate,  DV 
is  very  little  greater  than  VP,  and  is  very  nearly  equal 
to  4  of  VP. 

AV1 

Cor.  1.  The  longitudinal  aberration  is  =  for 

AV2  4 cv 

PV  is  very  nearly  = 
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Cor.  2. 
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Cor .  2* 


For 


The  lateral  aberration  FG  is  = 

2CV; 

FG  :  F/  =  AP  :  P/,  =  AV  :  £  CV  nearly,  and  there- 

fore  FO  =  "x.L  =  JW 
4CV  CV  2CV-. 

2.  In  Refractions. 

Let  AVB  (fig.  4*  A  or  B)  be  a  fpherical  furface  fepa- 
rating  two  redrafting  fubftances,  C  the  centre,  V  the  vertex, 
AV  the  femi  aperture,  AP  its  fine,  PV  its  verfed  fine,  and 
F  the  focus  of  parallel  rays  infinitely  near  to  the  axis.  Let 


the  extreme  ray  a  A,  parallel  to  the  axis,  be  refrafted  into 
AG,  cro fling  CF  in/,  which  is  therefore  the  focus  of  ex¬ 
treme  parallel  rays. 

The  reftanglt  of  the  fine  of  Incidence ,  ly  the  difference  of  the 
fines  of  incidence  and  refraction ,  is  to  the  fquare  of  the  fine  of  re¬ 
fraction ,  as  the  verfed  fine  of  the  femUaperture  is  to  the  longitudi¬ 
nal  ahherration  of  the  extreme  rays. 

Call  the  fine  of  incidence  /,  the  fine  of  refraftion  r,  and 
their  difference  el. 

Join  CA,  and  about  the  centre  f  defcribe  the  arch  AD. 

1  he  angle  ACV  is  equal  to  the  angle  of  incidence,  and 
CA/  is  the  angle  of  refraftion.  Then,  fmce  the  fine  of 
incidence  is  to  the  fine  of  refraftion  as  VF  to  CF,  or  as 
A/  to  C /,  that  is,  as  D/  to  C/,  we  have 
CF  :  FV  zz  C  f: /D 
hy  converfion  CF  :  CV  =  C /:  CD 
altern.  conver.  CF— C  f:  CV — CD  =r  CF  :  CV 
or  -  Tf :  VD  zz  CF  :  CV,  zz  r  :  d. 

AP1  AP1  AP* 

Now  PV  =  cF+cy,  =  Ycv  nearly> and  PD  ~Jv+fV 
AP*  AP2 

nearly,  r=  nearly.  Therefore.  PV  :  PD 
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In  general,  the  longitudinal  aberrations  from  the  focus  Telefcnpe. 
of  central  parallel  rays  are  as  the  fquares  of  the  apertures  * 

direftly,  and  as  the  focal  diftances  inverfely  ;  and  the  lateral 
aberrations  are  as  the  cubes  of  the  apertures  direftly,  and 
the  fquares  of  the  focal  diftances  inverfely  ;  and  the  angular 
aberrations  are  as  the  cubes  of  the  aperture  direftly,  and 
the  cubes  of  the  focal  diftances  inverfely. 

The  reader  muft  have  obferved,  that  to  Amplify  the  in- 
veftigation,  fome  fmall  errors  are  admitted.  PV  and  PD  are* 
not  in  the  exaft  proportion  that  we  affumcd  them,  nor  is 
D/  equal  to  FV.  But  in  the  fmall  apertures  which  fuf- 
fice  for  optical  inftruments,  theie  errors  may  be  difre- 
garded. 

This  fpherical  aberration  produces  an  indiftinftnefs  of  vi- 
lion,  in  the  fame  manner  as  the  chromatic  aberration  does, 
vi%.  by  fpreading  out  every  mathematical  point  of  the  ob- 
jeft  into  a  little  fpot  in  its  pifture  ;  which  fpots,  by  mixing 
with  each  other,  confufe  the  whole.  We  muft  now  deter¬ 
mine  the  diameter  of  the  circle  of  diffufion,  as  we  did  in  the 
cafe  of  chromatic  difperfion. 

Let  a  ray  ft  «  (fig.  5.)  be  refrafted  on  the  other  fide  of 
the  axis,  into  a  H  ?,  cutting  A/G  in  H,  and  draw  the 
perpendicular  EH.  Call  A V af  «V«,  V/  (or  VF,  or 
V  ?,  which  in  this  comparison  may  be  taken  as  equal)  =  /, 

Tf  zz  hy  and  /  E  rr  p  x. 

AV2  :«V2=F/:F?  (already  demonftrated)  and  F  <? 

a\  A  'r  r  TT*  /  r  \  z  *%h~ 

—  7*  b>  and  F/— F^>,  (or/0  ~h  —  azb,zz - — 5 


-  2  fV  =  2  TV 

=  FV :  CV,  and  DV  :  PV  zz  CF  :  FV  nearly. 
We  had  above  F  f :  VD  —  rid; 

and  now  -  VD  :  PV  zz  CF  :  FV,  =  r  ;  i ; 

therefore  -  Tf:  PV  zz  r  2 :  di, 

and  F/  z=  “  X  PV.  Q  E.D. 


The  abberration  will  be  different  according  as  the  refrac¬ 
tion  is  made  towards  or  from  the  perpendicular ;  that  is,  ac¬ 
cording  as  r  is  lei's  or  greater  than  i.  They  are  in  the  ra- 


.  r  1 

tlO  Of  T T  tO  “7 

d  1  dr 


or  of  to  t\  The  abberration  there¬ 


fore  is  always  much  diminifhed  when  the  refraftion  is  made 
from  a  rare  into  a  denfe  medium.  The  proportion  of  the 
fines  for  air  and  glafs  is  nearly  that  of  3  to  2.  When  the 
light  is  refrafted  into  the  glafs,  the  abberration  is  nearly  y 
ot  PV ;  and  when  the  light  pafles  out  of  glafs  into  air,  it  is 
about  of  PV. 

r  *  -AP*  r 


nearly,  and  it  is  alfo  zz  —  X 


Cer.  1 .  F/  =  X  2C V 
AP1  ,  AP2 

^ecau^e  pv  =  2~cv  llcaily> anc*  *  -  d  —  fv  :  cv. 

Cor.  2.  Becaufc  /P :  PA  =  F/:  FG 

or  FV  :  -AV  —  Ff:  FG  nearly, 

G,  the  lateral  abberration,  =zF/X  yy  ,  —  ■ 
AV’ 


vve  have  ! 
AV3 


X-^TI 


2  FV2 


~  i  2  X  2CV: 


FG 


Cor.  3.  Becaufe  the  angle  F*A/is  proportional  to  py  very 


nearly, 
AV  * 

2W* 


we  have  the  angular  abberration  FA/  zz  ^  X- 
AVJ 
iCV 


PBtft  * 

Dm, 


b 


=  —  X  a c 
a  a 


V  =  ^T  X  a  4. X  a 


- /E  :  EI-I,  or/:  a  =  x:~,  =  EH. 


Alfo  P/:  PA 
And  P  *  :  P  ?  zz 


EH  :  E  <py  or  *  :/  zz 


/ 


a  x  _ 

:  — ,  zz  E  <P. 


Therefore  f  $  zz 


a  x 

"7  + 


d  -4—*  t  X  X  in  '  rni  r  ^  *-*—  ■ 

=  — - >  =  -  X  a I  herefore  -  X  a 4-*  zz 

a  a  «  * 


X  <2  -f*  a  X  <2  —  tcy 


X 

and  t 


Xa — and  xzz  — -  x 


(a  —  «).  rPherefore  x  is  greateft  when  «  X  a  —  «  is  great* 
eft  ;  that  is,  when  «  zr  \a.  t  herefore  EH  is  greateft  when 
P  »  is  equal  to  the  half  of  AP.  When  this  is  the  cafe,  we 
b  b 

have  at  the  fame  time  X  «  (a  —  u)  —  —X  la2,  and  x 

=  i  by  or  EH—J  FG.  That  is,  the  diameter  of  the  circle  . 
of  aberration  through  which  the  whole  of  the  refrafted  liaht  ■ 
muft  pafs,  is  y  of  the  diameter  of  the  circle  of  aberration  at  ’ 
the  focus  of  parallel  central  rays.  In  the  chromatic  aber¬ 
ration  it  was  4-  ;  fo  that  in  this  refpeft  the  fpherical  aber¬ 
ration  does  not  create  fo  great  confufion  as  the  chromatic. 

We  are  now  able  to  compare  them,  fince  we  have  now*’ 
the  meafure  of  both  the  circles  of  aberration. 

It  has  not  been  found  poflible  to  give  more  than  four 
inches  of  aperture  to  an  ohjeft  glafs  of  1 60  feet  focal  di~ 
ftance,  lo  as  to  preferve  fufficient  diftinftnefs.  If  we  com¬ 
pute  the  diameter  of  the  circle  EH  correfponding  to  this - 

aperture,  we  fhali  find  it  not  much  to  exceed  — ■;  _  0f  an 


\  20,000 

inch.  If  we  reftrift  the  circle  of  chromatic  difperfion  to 
lisr  of  aperture,'  which  is  hardly  the  filth  part  of  the 

whole  difperfion  in  it,  it  is  of  an  inch,  and  is  about* 

1900  times  greater  than  the  other. 

The  circle  of  fpherical  aberration  of  a  plano-convex 
lens,  with  the  plane  fide  next  the  diftant  objeft,  is  equal  to 
the  circle  ot  chromatic  difperfion  when  the  fetni-apertme  is 

about 


nVtrfeepc  about  150 


,  gives  us  AP 


=y 


8  ;2  AC 
55  r* 
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p0r  we  law  formerly  that  EH  is  £  of  EG,  and  other  pofition. 
r  z  AP5  r2  AP} 

that  FG  is  =  j?  JaC7»  ancl  therefore  ^  X  8AC 

AP 

This  being  made  rr 
AC 

wh;ch  is  nearly  — ,  and  correfponds  to  an  aperture  of  30? 

diameter,  if  r  be  to  t  as  3  to  2. 

Sir  Iiaac  Newton  was  therefore  well  entitled  to  fay,  that 
it  was  quite  needle fs  to  attempt  figures  which  fhould  have 
lefs  aberration  than  fpherical  ones,  while  the  confufion  pro¬ 
duced  by  the  chromatic  difperfion  remained  uncorrected. 

Since  the  indiftindnefs  is  as  the  fquares  of  the  diameters  of 
the  circles  of  aberration,  the  difproportion  is  quite  beyond 
our  imagination,  even  when  Newton  has  made  iuch  a  liberal 
allowance  to  the  chromatic  difperfion.  But  it  mull  be  ac¬ 
knowledged,  that  he  has  not  attended  to  the  diftribution  of 
the  light  in  the  circle  ot  fpherical  aberration,  and  has  ha- 
ilily  fuppofed  it  to  be  like  the  diftribution  oi  the  coloured 
light,  indefinitely  rare  in  the  margin,  and  denfer  in  the 
centre. 

We  are  indebted  to  Father  Bofeovich  for  the  elegant  de¬ 
termination  of  this  diftribution,  which  we  have  given  in  the 
article  Optics.  From  this  it  appears,  that  the  light  in  the 
margin  of  the  circle  of  ipherical  aberration,  inftead  o!  be¬ 
ing  incomparably  rarer  than  in  the  fpaces  between  it  and 
the  centre,  is  incomparably  denfer.  The  indiftindnefs 
therefore  produced  by  the  interiedion  of  tnefe  luminous 
circumferences  is  vaftly  great,  and  increafes  the  whole  in¬ 
diftindnefs  exceedingly*  By  a  grofs  calculation  which  we 
made,  it  appears  to  be  increafed  at  leaft  500  times.  The 
proportional  indiftindnefs  therefore,  inftead  of  being  1900* 


proportional 

.  .  1900  ,  .  A.n 

to  j,  is  only  ,  or  nearly  7220  to  1 ;  a  proportion  ltill 

5oc 

fufficiently  great  to  warrant  Newton’s  preference  of  the  re- 
fled  in  g  telefcope  of  his  invention.  And  we  may  now  ob- 
ierve,  that  the  receding  teleicope  has  even  a  great  advan¬ 
tage  over  a  refrading  one  of  the  fame  focal  diftance,  with 
refped  to  its  fpherical  aberration  :  For  we  have  feen  ( Cor . 

.  r*  AV-t 

2.)  that  the  lateral  aberration  is  -jq  ^  Qyl.  t  his  for  a  plano- 

9  AV3 

convex  glafs  is  nearly  — 


And  the  diameter  of  the 
AV3 


■circle  of  aberration  is  one- fourth  of  this,  or  ^  ^  *’ 

In  like  manner,  the  lateral' aberration  of  a  concave  mirror 
AV3 

is  ;  and  the  diameter  of  the  circle  of  difperfion  is 

AV  3 

and  therefore  if  the  furfaces  were  portions  of  the 

fame  fphere,  the  diameter  of  the  circle  of  aberration  of  re- 
fraded  rays  would  be  to  that  of  the  circle  of  aberration  of 
refleded  rays  as  to  or  as  9  to  4.  But  when  the  re¬ 
frading  and  reflecting  furfaces,  in  the  pofition  heie  confi- 
dered,  have  the  fame  focal  diftance,  the  radius  of  the  refrac¬ 
ting  furface  is  four  times  that  of  the  receding  furface.  1  he 
proportion  of  the  diameters  of  the  circles  of  fpherical  aber¬ 
ration  is  that  of  9  X  4*  to  4,  or  of  44  to  4,  or  36  to  1. 
The  diftindnefs  therefore  of  the  refledor  is  36  X  36,  or 
1296  times  greater  than  that  of  a  plano-convex  lens  (pla¬ 
ced  with  the  plane  fide  next  the  dillant  objed)  of  the  fame 
breadth  and  focal  diftance,  and  will  therefore  admit  of.  a 
much  greater  magnifying  power.  This  comparifon  is  in¬ 
deed  made  in  circumftances  moft  favourable  to  the  refledor, 
becaufe  this  is  the  very  worft  pofition  of  a  plano-convex 
lens.  But  we  have  not  as  yet  learned  the  aberration  in  any 
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In  another  pofition  the  refradlon  and  Tolefcoj*, 
confequent  aberration  of  both  furfaces  are  complicated.  ~~ ~ 
Before  we  proceed  to  the  confederation  of  this  very  diffi¬ 
cult  fubjed,  we  may  deduce  from  what  has  been  already 
demonftrated  feveral  general  rules  and  maxims  in  the  con- 
ftrudion  of  telefcopes,  which  will  explain  (to  fuch  readers 
as  do  not  wifh  to  enter  more  deeply  into  the  fubjed),  and 
juftify  the  proportion  which  long-  pradice  of  the  beft  aitifts 
has  fandioned. 

Indiftindnefs  proceeds  from  the  commixture  of  the  cir¬ 
cles  of  aberration  on  the  retina  of  the  eye  :  For  any  one 
fenjible  point  of  the  retina,  being  the  centre  of  a  circle  of 
aberration,  will  at  once  be  affeded  by  the  admixture  of  the 
rays  of  as  many  different  pencils  of  li  ht  as  there  are  ien- 
fible  points  in  the  area  of  that  circle,  and  will  convey  to  the 
mind  a  mixed  fenfation  of  as  many  vifible  points  of  the  ob¬ 
jed.  This  number  will  be  as  the  area  of  the  circle  of  aber¬ 
rations,  whatever  be  the  fize  of  a  fallible  point  of  the  reti¬ 
na.  Now  in  vifion  with  telefcopes,  the  diameter  of  the 
circle  of  aberration  on  the  retina  is  as  the  apparent  magni¬ 
tude  of  the,  dir  mete  1  of  the  corresponding  circle  in  the  fo¬ 
cus  of  the  eye- glafs ;  that  is,  as  the  angle  fubtended  by  this 
diameter  at  the  centre  of  the  cye-glafs  ;  that  is,  as  the  dia¬ 
meter  it  felt  diredly,  and  as  the  focal  diftance  of  the  eye- 
glafs  inverfely.  And  the  area  of  that  circle  on  the  retina 
is  as  the  area  of  the  circle  in  the  focus  of  the  eye -glais  di¬ 
redly,  and  as  the  fquare  of  the  focal  diftance  of  the  eye- 
gla.s  inverfely.  And  this  is  the  meafure  of  the  apparent 
indiftindnefs. 

Cor.  In  all  forts  of  telefcopes,  and  alfo  in  compound  mi- 
crofcopes,  an  objed  is  feen  equally  diftind  when  the  fecal 
diftance  of  the  eye  glafles  are  proportional  to  the  diame¬ 
ters  of  the  circles  of  aberration  in  the  focus  of  the  cbjed- 
glafs. 

Here  we  do  not  confider  the  trifling  alteration  which 
well  conftruded  eye-glaflcs  may  add  to  the  indiftindnefs  of 
the  fir  ft  image. 

In  refrading  telefcopes,  the  apparent  indiftindnefs  is  as 
the  area  of  the  objed-glafs  diredly,  and  as  the  iquare  of  the 
focal  diftance  of  the  eye- glafs  inverfely.  For  it  has  been 
fhown,  that  the  area  of  the  circle  of  difperfion  is  as  the  area 
of  the  objed  glafs,  and  that  the  fpherical  aberration  is  in- 
fignificant  when  compared  with  this. 

Therefore,  to  make  refleding  telefcopes  equally  diftind, 
the  diameter  of  the  objed-glafs  nruft  be  proportional  to  the 
focal  diftance  of  the  eye-glais. 

But  in  refleding  telefcopes,  the  indiftindnefs  is  as  the 
fixth  power  of  the  aperture  of  the  objed-glafs  diredly,  and 
as  the  fourth  power  of  the  focal  diftance  of  the  <>bjed -glafs 
and  fquare  of  the  focal  diftance  of  the  eye- glafs  inversely. 

This  is  evident  from  the  dimenfions  of  the  circle  of  aberration, 

AV3 

which  was’  found  proportional  to  £7y~2. 

Therefore,  to  have  them  equally  diftind,  the  cubes  of 
the  apertures  mull  be  proportional  to  the  fquares  of  the  fo¬ 
cal  diftance  multiplied  by  the  local  diftance  of  the  eye- 
glafs. 

By  thefe  rules,  and  a  ftandard  telefcope  of  approved 
goodnefs,  an  artift  can  always  proportion  the  parts  of  any 
inftrument  he  wifhes  to  couftrud.  Mr  Huyghens  made 
one,  of  which  the  objed-  lafs  had  30  feet  focal  diftance  and 
three  inches  diameter.  The  eye-glafs  had  3,3  inches  focal 
diftance.  And  its  performance  was  found  fuperior  to  any 
which  he  had  feen  ;  nor  did  this  appear  owing  to  any  chance 
goodnefs  of  the  objed  glafs,  becaufe  he  found  others  equally 
good  which  were  conftruded  on  fimilar  proportions.  This 
has  therefore  been  adopted  as  a  ftandard. 

It  does  not  at  firft  appear  how  there  can  be  any  difficult 
2  t* 
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ty  In  this  matter,  becaufe  we  can  always  diminifh  the  aper¬ 
ture  of  the  objedl-glafs  or  fpeculum  till  the  circle  of  aberra- 


ture  ot  the  objedl-glafs  or  fpeculu 

tion  is  as  fmall  as  we  plcafe.  But  by  diminifhing  this  aper¬ 
ture,  we  diminifh  the  light  in  the  duplicate^  ratio  of  the 
aperture.  Whatever  be  the  aperture,  the  brightnefs  is  di- 
mini  fhed  by  the  magnifying  power,  which  fprcads  the  light 

over  a  treater  furface  in  the  bottom  of  the  eye.  The  ap-  . 

parent  brightnefs  mull  be  as  the  fquare  of  the  aperture  of  F  therefore  are  conjugate  foci  of  the  concave  lens, 
the  telefcope  dircdly,  and  the  fquare  of  the  amplification  of  ^  v  fnr  ™ltra1  ravR*  the  ™r‘nnal  r 


the  diameter  of  an  objedt  inverfcly.  Objedls  therefore  will 
be  feen  equally  bright  if  the  apertures  of  the  telefcopes  be 
as  the  focal  difiances  of  the  objcdBglafles  diredtly,  and  the 
focal  difiances  of  the  Angle  eye-glafs  (or  eye-glafs  equiva¬ 
lent  to  the  eye-piece)  inverfely.  Therefore,  to  have  tele¬ 
fcopes  equally  diffinft  and  equally  bright,  we  muft  combine 
thefe  proportions  with  the  former.  It  is  needlefs  to  go  far¬ 
ther  into  this  (ubjedf,  becaufe  the  conflru&ion  of  refra&ing 
telefcopes  has  been  fo  materially  changed  by  the  corrediion 
of  the  chromatic  aberration,  that  there  can  hardly  be  given 
any  proportion  between  the  objedt-glafs  and  eye-glaffes. 
Every  thing  now  depends  on  the  degree  in  which  we  can 
corredt  the  aberrations  of  the  objedt-glafs.  We  have  beeu 
able  fo  far  to  diminifh  the  chromatic  aberration,  that  we  can 
give  very  great  apertures  without  its  becoming  fenfible.  But 
this  is  attended  with  fo  great  an  increafe  of  the  aberration 
ot  figure,  that  this  laft  becomes  a  fenfible  quality.  A  lens 
which  has  30°  for  its  femi  aperture,  has  a  circle  of  aberra¬ 
tion  equal  to  its  chromatic  aberration.  Fortunately  we  can 
derive  from  the  very  method  of  contrary  refradtions,  which 
we  employ  for  removing  the  chromatic  aberration,  a  correc¬ 
tion  o'  the  other.  We  are  indebted  for  this  contrivance 
alfo  to  the  illufirious  Newton. 

We  call  this  Newton’s  contrivance,  becaufe  he  was  the 
firft  who  propofed  a  conftrudtion  of  an  objedt-glafs  in  which 
the  aberration  was  corrected  by  the  contrary  aberrations  of 
glafs  and  water. 

Huyghens  had  indeed  fuppofed,  that  our  all -wife  Creator 
Lad  employed  in  the  eyes  of  animals  many  refradtions  in 
place  of  one,  in  order  to  make  the  vifion  more  difiindt ;  and 
the  invidious  detradtors  from  Newton’s  fame  have  catched 
at  this  vague  conjedt ure  as  an  indication  of  his  knowledge 
of  the  poflibilitv  of  deftioving  the  aberration  of  figure  by 
contrary  refradtions.  But  this  is  very  ill-founded.  Hny- 
ghens  has  acquired  fufficient  reputation  by  his  theory  of 
aberrations.  The  fcope  of  his  writing  in  the  paffage  allu¬ 
ded  to,  is  to  fhow  that,  by  dividing  any  intended  refradtion 
into  parts,  and  producing  a  certain  convergence  to  or  di¬ 
vergence  from  the  axis  of  an  optical  inftrument  by  means 
of  two  or  three  lenfes  inftead  of  one,  we  diminifh  the 
aberrations  four  or  nine  times.  This  conjedture  about  the 
eye  was  therefore  in  the  natural  train  of  his  thoughts.  But 
he  did  not  think  of  deftroying  the  aberration  altogether 
by  oppofite  refradtions.  Newton,  in  1669,  fays,  that  op¬ 
ticians  need  not  trouble  themfelves  about  giving  figures  to 
their  glaffes  other  than  fpherical.  If  this  figure  were  all  the 
obfiacle  to  the  improvement  of  telefcopes,  lie  could  fhow 
them  a  conftrudtion  of  an  objedt-glafs  having  fpherical  fur- 
faces  where  the  aberration  is  deflroyed ;  and  accordingly 
gives  the  conftrudtion  of  one  compofed  of  glafs  and  water,  in 
which  this  is  done  completely  by  means  of  contrary  refrac¬ 
tions. 

The  general  principle  is  this  :  When  tlie  radiant  point 
R  (fig.  5.  15),  or  focus  of  incident  rays,  and  its  conjugate 
focus  F  of  refracted  central  rays,  are  on  oppofite  fides  of 
the  refradting  furface  or  lens  V,  the  conjugate  focus  /  of 
marginal  rays  is  nearer  to  R  than  F  is.  But  when  the  fo¬ 
cus  of  incident  rays  R'  lies  on  the  fame  fide  with  its  conju¬ 
gate  focus  F  for  central  rays,  R!  ft  is  greater  than  R;  F. 
Vol.  XVIII.  Part  I. 
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Now  fig.  5.  C  reprefents  the  contrivance  for  deftroying  TeVfcope^ 
the  colour  produced  at  F,  the  principal  focus  of  the  con-  v 
vex  lens  V,  of  crown  glafs,  by  means  of  the  contrary  refrac- 
tion  of  the  concave  lens  v  of  flint  glafs.  The  incident  pa¬ 
rallel  rays  are  made  to  converge  to  F  by  the  firll  lens.  This 
convergence  is  diminifhed,  but  not  entirely  deflroyed,  by 
the  concave  lens  v,  and  the  focus  is  formed  in  F.  F  and 

If  F 

be  the  focus  of  V  for  central  rays,  the  marginal  rays  will 
be  colledled  at  fome  point  f  nearer  to  the  lens.  If  F  be 
now  confidered  as  the  focus  of  light  incident  on  the  centre 
of  *y,  and  F  be  the  conjugate  focus,  the  marginal  ray  p  F 
would  be  refradled  to  fome  point  f  lying  beyond  F'. 

Therefore  the  marginal  ray  p  f  may  be  refradled  to  F,  if 
the  aberration  of  the  concave  be  properly  adjufled  to  that 
of  the  convex. 

This  brings  us  to  the  moft  difficult  part  of  our  fubjedl, 
the  compounded  aberrations  of  different  furfaces.  Our  li¬ 
mits  will  not  give  us  room  for  ti eating  this  in  the  fame  ele¬ 
mentary  and  perfpicuous  manner  that  we  employed  for  a 
lingle  furface.  We  muft  try  to  do  it  in  a  compendious 
way,  which  will  admit  at  once  the  different  furfaces  and  the 
different  refradtive  *  powers  of  different  fubftances.  This 
muft  naturally  render  the  prccefs  more  complicated  ;  but 
we  hope  to  treat  the  fubjedl  in  a  way  eafily  comprehended 
by  any  perfon  moderately  acquainted  with  common  algebra; 
and  we  truft  that  our  attempt  will  be  favourably  received 
by  an  indulgent  public,  as  it  is  (as  far  as  we  know)  the  on¬ 
ly  differtation  in  our  language  on  the  conftrudlion  of  achro¬ 
matic  inftruments.  We  cannot  but  exprefs  our  furprife  at 
this  indifference  about  an  invention  which  has  done  fo  much 
honour  to  our  country,  and  which  now  conftitutes  a  very 
lucrative  branch  of  its  manufadlure.  Our  artifts  infinitely 
furpafs  all  the  performances  of  foreigners  in  this  branch, 
and  fupply  the  markets  of  Europe  without  any  competition; 
yet  it  is  from  the  writings  on  the  continent  that  they  de¬ 
rive  their  fcientific  inftrudlion,  and  particularly  from  the 
differtations  of  Clairaut,  who  has  wonderfully  fimplified  the 
analyfis  of  optical  propofitions.  Wc  fhall  fieely  borrow 
from  him,  and  from  the  writings  of  Abbe  Bofcovich,  who 
has  confiderably  improved  the  firft  views  of  Clairaut.  We 
recommend  the  originals  to  the  curious  reader.  Clairaut’s 
differtations  are  to  be  found  in  the  Memoirs  of  the  Acade¬ 
my  of  Paris,  1756,  &c.;  thofe  of  Bofcovich  in  the  Memoirs 
of  the  Academy  of  Bologna,  and  in  his  five  volumes  of  Opuf- 
cula ,  publifhed  at  Baffano  in  1785.  To  theie  may  be  add¬ 
ed  D’Alembert  and  Euler.  The  only  thing  in  our  lan¬ 
guage  is  the  tranflation  of  a  very  imperiedt  work  by  Schasr- 
fer. 


Lemma  1.  Tn  the  right-angled  triangle  MXS  (fig.  6.), 
of  which  one  fide  MX  is  very  fmall  in  comparifon  of 
either  of  the  others ;  the  excefs  of  the  hypothenufe  MS, 

MX2 

above  the  fide  XS,  is  very  neary  equal  to  or  to 

MX* 

2~XS’  ^ or  ^  about  the  centre  S,  with  the  radius  SM,  we 

deferibe  the  femicircle  AMO,  we  have  A  X'  X  XO  =  MX2.* 
Now  AX  =.  MS  —  SX,  and  XO,  is  nearly  equal  to  2 MS 
or  2  XS  ;  on  the  other  hand,  MS  is  nearly  equal  to 
MX  2 

XS  +  ;  and  in  like  manner  MG  is  nearly  equal  to 

MX  "  ,  MX2 

+  XG,  and  MH  is  nearly  equal  to  XH. 

Prop.  I.  Let  the  ray  wM,  incident  on  the  fpherical  fur¬ 
face  AM,  converge  to  G ;  that  is,  let  G  be  the  focus  of 
4  X  x  mciw 
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Telefcope  incident  rays.  It  is  required  to  find  the  focus  F  of  refrac¬ 


ted  rays  ? 

Let  m  exprefs  the  ratio  of  the  fine  of  incidence  and  re* 
fraction  ;  that  is,  let  m  be  to  i  as  the  line  or  incidence  to 
the  fine  of  refraction  in  the  fubltance  of  the  fphere. 


more  fimply,  by  expanding  i,  and  it  becomes  —  ~ 


1 

m  r 


Then  -  MG:G  S  =  fin.  MSH  ;  fin.  SMG, 

and  -  mil—  fin.  SMG  :  fin.  SMH ; 

therefore  wXMG  :  GSz;  fin.  MSH  :  fin.  SMH. 

Now  S,  MSH  :  S,  SMH  =MH  :  HS.  Therefore, finally, 
m.  MG  :  GS  -  MH  :  HS. 


Now  put  this  value  of  -I  in  place  of  the  -  in  the  analogy 

r  X  ° ' 


employed  above.  The  firfi  term  of  the  analogy  becomes 

c 2  p  /,  p  j,  e* 

*  ~  0r  *  ~  ~n  Thc  aiialoc?y  n5)W  becomes 


li. 


Now  let  MS,  the  radius  of  the  refra&ing  furface,  be 
called  a.  Let  AG,  the  dillance  of  the  focus  of  incident 
rays  from  the  furface,  be  called  r.  And  let  AH,  the  focal 
difiance  of  refracted  rays,  be  called  x.  Lafily,  let  the  fine 
Is IX  ot  the  fcmi-aperture  be  called  e.  Obfirve,  too,  that  a , 
r,  a.  are  to  be.  confidered  as  pofitive  quantities,  when  AS, 
AG,  AH,  lie  from  the  furface  in  the  direction  in  which  the 
light  is  fuppofed  to  move.  If  therefore  the  re  framing  fur¬ 
face  be  concave,  that  is,  having  the  centie  on  that  fide  from 


2  m 

linear  equation  m  rx- 


2 

m  k  e2  x 


ark.  Hence  we  obtain  the 


m  k  a  e2 

mra  +  — ; - =  a  r  k  x 


-  k  e2 


;  from  which  we  finally  deduce 


1  r  a  —  m  a  k  e1  — 


a  r  Pe2 


m  r  —  a  f  k  —  \  m  k  P 

We  may  Amplify  this  greatly  by  attending  to  the  ele- 
which  the  li  >ht  comes  ;  or  if  the  incident  rays  are  divergent,  mentary  theorem  in  fluxions,  that  the  fra&ion  *  ^  ?  differs 


or  the  re  fra  tied  rays  are  divergent  then  a,  r,  x,  are  nega¬ 
tive  quantities. 

e 

It  is  plain  that  HS— w* — a  ;  GS — / — a  ;  alfo  AX 


y  +  y 


nearly. 


HX  a  —  — . 

2(1 


GX  —r  — 


2a 


2  a 

Now  add  to 


from  the  fraction  -  bv  the  ouantity 

y  * 

x 


yx  —  xy 


;  this  being  the 


fluxion  of  - 


Therefore  — — 


-  + 


yx—xy. 


Now 


HX  and  to  GX  their  differences  from  MH  and  MG, 


e  ~  e 

which  (by  the  Lemma)  are  —  and  We  get  MH™  be  written  thus; 


y  ^  r  4-y  y  y~ 

the  preceding  formula  is  nearly  in  this  fituation.  It  may 

f  1  /  2  a  r  p  e2\ 

mr  a  {  —  \  m  a  k  e  — - J 


e  2 


2  r 

e  ‘  e  3 


vlieti 


In  order  tofhor- 


x  —  —  — >  and  MG  —  r  —  —  4* 

2 a  1  2x  za  ' 

ten  our  notation,  make  k  =  ~  .  This  will  make  MG  t^ie  *  .  Vv'\l*f€  171  r  a  *s  x*  auc*  mr  —  ar  k  ^1C  >’• 

a  r  Treating  it  m  tins  way,  it  may  be  tt&ted  thus  : 


rn  r  —  a  r  k  —  m  k  t2 

the  laft  terms  of  the  numerator  and  denominator  are  very 
fmall  in  compatifon  with  the  firft,  and  may  be  confidered  as- 


Lr 

2 


Now  fubfiitute  thefe  values  in  the  find  analogy  at  the  top 
of  this  column,  viz.  MH  t  HS  zz:  m.  MG  :  GS  ;  it  becomes 


mr  a  (rn  ra)\rvke2—(rjir — ark)(\  mkae*-\~ 7-  } 

b - 


m  r — a  r  k 
mr  a 


r2(m — 


x  —  4-  —  :  v 
2  a  *  2x 


m  k  e  ‘ 

■  — -  :  r—a  (or  ark), 


—  a k  ) 


(mro)mk  —  (wr — ark)( J  )r 


r2\m  —  aky 


r  —  a 

becaufe  k  =  - - ,  and  ark~r  —  a 

a  r 


Now  multiply 


The  firit  term 


r\^m — aky 


is  evidently  = 


t  j  .  r^-L*  \  r  *  •  1  the  focal  diftance  ot  an  infinitely  (lender  oencil.  Therefore 

the  extreme  and  mean  terms  of  this  analogy.  It  is  evident  ,  ,  .  •  ^  ,  ,  7.  *.  g 

.  •.  a  •  ^  1  •  u  mi  *  1  the  aberration  is  exprelled  by  the  iecond  term,  which  we 

that  it  mult  give  us  an  equation  which  will  give  11s  a  value  n  ,  ,  r  ,.r  ;  * 

oi:  x  or  AH,  the  quantity  fought.  endeavour  to  hmphfy. 

But  thia  equation  is  quadratic.  We  may  avoid  the  fold-  “  WC  n0W  Perlorm  the  ”;U^P1,cat,onS  lodlcated  ~ 
tion  by  an  approximation  which  isMufficieutly  accurate,  by  (m  r—  a  r  l)  X  (m  t  a—  «  is  plain  that  —  mr 

fubflituting  for  x  in  the  fraction  —  (which  is  veiy  fmall  in  Xm  k  a  deftroys.the  firft  term  m  r  a  X  rn  k  of  the  numerator 


all  cafes  of  optical  inflruments),  an  approximate  value  veryea- 


of  our  fmall  fraction,  and  there  remains  of  this  numerator 


fily  obtained,  and  very  near  the  truth.  This  is  the  local  di-  (m  a2rkz-—a  r 2  k2  4 
fiance  of  an  infinitely  (lender  pencil  of  rays  converging  to 


a 2  r2k 


G.  This  we  know  by  the  common  optical  theorem  to  (— _ r.  .  r  *  ^  , 

a  mr  \  rn  m2 a  ^  * 


J  i  d,  which  is  equal  to  m ’  a3 


be 


Let,  this  be  called  f  ^  if  we  fubfiitute 


l  in  place  of  —  - 


7,  this  value  of  $  becomes  r= 


The  denominator  was  r 2  (m  —  a  i)%  and  the  frafiioa 

t  m2  a2  f  k2  k2  P\  a 

n.ow  becomes  7 - 7-77  (  —  —  4-  — ,i  t  >  which  ia* 

(  m  —  ak  y  \mr  ma  1  mr  ) 


a  r  m  —  ak  \  p  'j2  p  yt 

This  pivesu?,  by  the  by,  ail  eafily  remembered  expref-  cvl^ent*y  *  m2  a  n?/  2*  N°w  recollefi  that 

1  rr-ii  f  V  P  /I  I  \  /2 

- — .  Therefore  — -  =  —  {  - — —  )  —  ™ 

r  rn  m  \a  r  J  tn  a 


k  = 


fion  (and  beautifully  fimple)  of  the  refrafied  f<  cus  of  an 
infinitely  (lender  pencil,  correfponding  to  any  diftance  r  ot 

the  radiant  point*  For  fince  f  =r - 7,  -  muft  be  rr 

r  m  —  a  k  \p 

m  —  ah  m  ah  1  h  /  P  P  P 

— •  We  may  even  exprefs  it  the  foaion  A—- 
w  Y  Km*  n  m2  r 


L 

nrr 


Therefore,  inftead  of  —  —  ,  write 
,  ma 


a  m 


a  m 


P  k2 

T  —  —  >  aT.d  we  get. 

7\i  r  0 

P  \  P  s  P  m  P 

+mr)z-  f  V  w  tP 

mk 3 


Telcfco 


fr?h' 

nr  r~^~  mz  r  )  2 
and  finally  to  - 
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,  .  ,  .  #  f — m  r  tnp  e 1 

which  is  equal  to  ?2 — r-  (  - —  i  - 

1  m3  \  r  J  z9 

mJ  \  r  /  2 

Therefore  the  focal  diftance  of  refra&ed  rays  is  x  zz  $ 

m*  \  r  /  2 

1  This  confifts  of  two  parts.  The  firft  ?  is  the  focal  di- 
flance  of  an  infinitely  Iknder  pencil  of  central  rays,  and  the 
m — i  f  tnP\£l 

other  —  t*  ~j  ^  *  —  ~  J  —  is  the  aberration  arifing 

from  the  fpherical  fgure  of  the  refra&ing  furface. 

Our  fonnula  has  thus  at  laft  put  on  a  very  limple  form, 
and  is  vail ly  preferable  to  Dr  Smith’s  for  pra&ice/ 
f  This  aberration  is  evidently  proportional  to  the  fquare  of 
the  femi- aperture,  and  to  the  fquare  of  the  diftance  T  :  but, 
in  order  to  obtain  this  fimplicity,  feveral  quantities  were  ne- 

€z 

gledled.  The  aflumption  of  the  equality,, of  AX  to  “  is 

the  firft  fource  of  error.  A  much  more  accurate  value  of  it 
2  a 
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We  have  the  angle  CM#  to  II M h  as  m  to  I* 

Now  G#  :  G  i  =  A  G  :  A  M, 

and  Gt :  h  h  -rAG  :  HA, 

and  hk 

therefore  G ^  :  H h  zz  m  •  A  G~  :  A  H". 

The  eafieft  and  mod  perfpicuous  method  for  obtaining 
e  aberration  of  ravs  twice  refra&ed'  will  be  terconfidei* 


would  have  been 


,  for  it  is  really  = 


for  AX  we  fubftitute  its  approximated  value 


2  O- 

e 2 
2  a 


If 


-AX 

,  we  ftiould 


have  AX 


2  a 


To  have  uftd  this  va¬ 


lue  would  not  have  much  complicated  the  calculus  ;  but  it 
d  did  not  occur  to  us  till  we  had  finithed  the  inveftigation, 

.  and  it  would  have  required  the  whole  to  be  changed.  The 
operation  in  page  3^6.  col.  2.  par.  2.  is  another  fource  of 
error.  But  thGe  errors  are  very  fnconfulerable  when  the 


,  _ 

aperture  is  modei ate.  They  increale  for  the  moil  part  with 
an  increale  of  aperture,  but  not  in  the  proportion  of  any 
1  reqular  function  of  it  ;  fo  that  we  cannot  improve  the  for¬ 
mula  by  any  manageable  proccls,  and  muft  be  contented 
’with  it.  flic  errors  are  preciicly  the  fa  ne  with  thole  of 
l)r  Smith  s  theorem,  and  indeed  with  thoie  of  any  that  we 
have  fetn,  which  are  not  vailiy  more  complicated. 

As  this  ib  to  be  frequently  combined  with  fnbfequent 
■operations,  we  ftiorten  the  exprdfion  by  putting  8  for 
F  — !  /  . .  m  P-  \  p  ^ 

;  )  “•  Then  ^3  will  exprefs  the  aberra¬ 

tion  of  the  fir  ft  refradfion  from  the  focal  diftance  of  an  infi¬ 
nitely  iknder  pencil;  and  now  the  focal  diftance  of  refracted 
4~avs  is  f  zz  *  — *  <£  8. 

If  the  incident  rays  are  parallel,  r  becomes  infinite,  and 


Eut 


111 


and  p  zz 


X 


r’x-,  = 


in  a 
m  —  1 

tT 


this  cafe  h  becomes  zz  — #  and  — 
a  f 

.  ,  a  ,  rrP  a*  m* —  1 

and  <r  9  becomes^ - r*  X — -r- 

[m — 1)  771 J 


'  2  2(m  —  1  a 


_ _ _  This  is  the  aberration  of  ex- 

1‘rtrne  parallel  rays. 

W  e  muft  now  adei  the  refra&ion  of  another  furface. 

^  Ltmma  2  If  the  focal  diftance  AG  be  changed  by  a 
t r.iall  quantity  Gs1  the  focal  diftance  AH  will  alfo  be 


.  the  aberration  of  rays  tw  ice  redrafted,  will  be  ter  confi dei* 
the  firft  refraction  as  not  having  any  aberration,  and  deter¬ 
mine  the  aberration  of  the  fecond  refraction.  Then  con¬ 
ceive  the  focus  of  the  firft  refraction  as  fhilted  by  the  aber¬ 
ration.  This  will  produce  a  change  in  the  focal  diftance  of 
the  fccond  refraftion,  which  may  be  determined  by  this 
Lemma. 

Prop.  II.  Let  AM,  BN  (fig.  7.)  be  two  fpherical  fur- 
faces,  -  including  a  refraCting  lubftance,  and  having  their 
centres  C  and  c  in  the  line  AG.  Let  the  ray  a  A  pafs 
through  the  centres,  which  it  will  do  without  refraftion. 
Let  another  ray  wM,  tending  to  G,  be  refrafted  by  the 
firft  furface  into  MH,  cutting  the  fecond  furface  in  N, 
where  it  is  farther  refraCted  into  NI.  It  is  required  to  de¬ 
termine  the  focal  diftance  BI  ? 

It  is  plain  that  the  fine  of  incidence  on  the  fecond  fur* 
face  is  to  the  fine  of  refraCtion  into  the  furrounding  air  as 
1  to  m.  Alfo  BI  may  be  determined  in  relation  to  BH, 

by  means  of  BH,  Nx,  Br,  and  ,  in  the  fame  way  that 

AH  was  determined  in  relation  to  AG,  by  means  of  AG, 
MX,  AC,  and  m . 

Let  the  radius  of  the  fecond  furface  be  b ,  and  let  e  ftill 
exprefs  the  femi-aperture,  (becaufe  it  hardly  differs  from  N*). 
Alfo  let  a  be  the  thickneis  of  the  lens.  Then  obferve,  that 
the  focal  diftance  of  the  rays  refraCled  by  the  firft  furface, 
(negle Cling  tfie  thicknefs  of  the  lens  and  the  aberration  of 
the  firft  furface),  is  the  diftance  of  the  radiant  point  for  the 
fecond  rcfraClion,  or  is  the  focal  diftance  of  rays  incident  on 
the  fecond  furfac  e.  In  place  of  r  therefore  we  muft  take 

and  as  we  made  k  zz  ~ ,  in  order  to  abbreviate  the  cal¬ 
culus,  let  us  now  make  /  =  7- —  and  make  m  4 

T  b  9  f  tb 

as  we  made  Laflly,  in  place  of  9  =: 

<p  a  m  J  1  ft? 

/ ,  m  P\  e 2  /  r  \  /  /2  \  et 

V5 ~~7~) 2’ make 6  - G~0  i!y ~  „— )  I-  =  ■ - 

m — ...  m’zil2.e7‘ 

~~ — (  m3  lJ - \  — , 

m  \  p  J  2 

Thus  we  have  got  a*n  expreffion  fimilar  to  the  other;  and 
the  focal  diftance  BI,  after  two  refraCtions,  becomes  BI  ^ 

I  kit  this  is  on  the  fuppofition  that  B  H  is  equal  to 
whereas  it  is  really  ?  —  <pz  -  — «.  'Phis  muft  occalion  a  change 
in  the  value  juft:  now  obtained  ot  BI.  The  fource  of  the 

change  is  twofold. 


rft,  Becaufe,  in  the  value  J. —  1  , 

b  p 


muft  put 


ban: 


;ed  by  a  fmail  quantity  H  h,  and  wc  fhall  have 

VI 


-  p1  ti  — 

m2  h 


and  becaufe  we  muft  do  the 


fame  in  the  fradion  — — .  In  the  fecond  place,  when  the 


ACT:  A  HD  G#:  HA 

Draw  M#,  M  b ,  and  the  perpendiculars  G  /,  HL  Then, 

’tcaule  the  fines  ot  the  angles,  of  incidence  are  in  a  conftant 
atio  to  the  fines  ot  the  angles  ot  refra&ion,  and  the  incre¬ 
ments  of  thefe  tmall  angles  are  proportional  to  the  increments 

^Tr«uihefVwTs  of  lhe  an*ks  are  in  the  famc  ^ry-fman,t  and  alfo  becauf- the  variat,‘°n 

*  fmail  ratio  to  the  quantity  it  fell,  when  the  true  value  of  # 

x  x  2  differs 


value  of  BH  is  d-iminifhtd  by  the  quantity  p1  S  +  a,  BI  will 
luffer  a  change  in  the  proportion  determined  by  the  2d  Lem¬ 
ma.  The  fn!l  difference  may  lafcly  be  negle&ed,  becaufe 

the  value  of  i  is  very  fmail,  by  reafon  ot  the  coefficient  -be- 
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TcTercope  differs  but- little  from  that  of  the  quantity  for  which  it  is 


TEL 


"employed.  1  he  chief  change  in  BI  is  that  which  is  deter¬ 
mined  by  the  Lemma.  Therefore  take  from  BI  the  varia¬ 
tion  of  BH,  multiplied  by  gpp,  which  is  very  nearly  = 

7  The  product  of  this  multiplication  is  m  f2 9  -1-*  W ^ 


But,  to  proceed  with  our  inveftlgation,  rccolle&  that  we  T«t<f(1| 
m — 1  /  mk2\e2  .  m — I  /  h  'PC1 

hade^— 3-^-— )-,  Therefore  m  6  =  — 

.  And  &'  was  1=  - - C —  mzP  +  —  V’-  There, 

r  /  2  m  \  P  s  2 

fore  m  9  +  d ,  the  aberration  (negle&ing  the  thicknefs  of 

m — 1  /k3  k 2  .  ml2\ez 


k2  \  <?2 

r  /  2* 


f'  ui  u.»  luwtipuwuuu  «  '  m _ x  p  3  W/K 

This  being  taken  from  /,  leaves  us  for  the  value  of  BI  the  lens)  is  f2  ^  ~ — rn3 15  +  —j~  ) 


f 


r 


~/a  (m  9  + 6  )• 


In  this  value  fi s  the  focal  diftance  of  an  infinitely  (lender 
pencil  of  rays  twice  refra&ed  by  a  lens  having  no  thicknefs, 
in  f 2  • 

u  _ JL.  is  the  (hortening  occafioned  by  the  thicknefs,  and 
9  . 

f*  (m  6  +  6')  is  the  effect  of  the  two  aberrations  ariiing 
from  the  aperture. 

It  will  be  convenient,  for  feveral  *  collateral  purpofes,' 
to  exterminate  from  thefe  formulae  the  quantities  k,  /,  and 

For  thispurpofe  make  ~=r~ — j.  We  have  already  k  = 


1  ,  1  1  1 
and-=:  — —  — +  - 

(fi  n  m  /J  ‘  ♦ 


IT1  1  11 

and/=  T -;>=b~a  + 


- — — — .  Now  for  t — -  write 
tn  a  mr  b  a 

1  1  1  1  1 

—  —  — — Therefore  7=  r — 
via  mr  n  J  b 

page  347.  Prop.  II.)  becomes  = 

1  m — 1  1 

n  9  n  r  * 


—  ~ ,  and  we  get  /  — 
ml  (by  conftru&ion, 


m 


m 


This  laft  value  of  j  (the  reciprocal  of  the  focus  of  a  (len¬ 
der  pencil  twice  refra&ed),  viz.  ^ — !-{-*,  is  the  fimpleft 

n  r 

that  can  be  imagined,  and  makes  r  as  a  fnbftitute  for 

~ — £*;  a  mod  ufeful  fymbol,  as  we  (hall  frequently  find  in 

the  fequel.  It  alfo  gives  a  very  fimple  exprefiion  of  the  to- 
cal  diftance  of  parallel  rays,  which  we  may  call  the  princi¬ 
pal  focal  diftance  of  the  lens,  and  diftinguilh  it  in  futiue  by 

the  fymbol  p  ;  for  the  exprefiion  yzz.  becomes  ~ 

— -  - — -  when  the  incident  light  is  parallel.  And  this  gives 

us  another  very  fimple  and  ufeful  meafure  of f ;  for^I  be- 

11  1  m — 1  1  1 

comes  —  Thefe  equations  - h 


y~  «  '  r1  P 

deferve  therefore  to  be  made  very 


m  —  1  1  1  1 

,  and  7:=  7  “4-  *“* 

.  .  /  P  r 

familiar  to  the  mind. 

We  may  alfo  take  notice  of  another  property  of  n.  It 
is  half  the  radius  of  an  ifofceles  lens,  which  is  equivalent 
to  the  lens  whofe  radii  are  a  and  b  :  for  fuppofe  the  lens 

to  be  ifofceles,  that  is,  a~b\  then  n  =  -  —  Now  the 

fecond  a  is  negative  if  the  firft  be  pofitive,  orpofitive  if  the 

firil  be  negative.  Therefore  I —  I  — ^  and 
a  b  a  a  a 


1 

n  a 
m — I 


2  A  —  * 
and  /j 

"  2 


n 


Now  the  focal  diftance  of  this  lens  is 
and  fo  is  that  of  the  other,  and  they  are  equiva¬ 


lent 


m  r  p  /  2 

If  we  now  write  for  k ,  /,  and  t,  their  values  as  determi, 
ned  above,  performing  all  the  neceffary  multiplications,  and 
arrange  the  terms  in  fuch  a  manner  as  to  collect  in  one  fum 
the  coefficients  of  a>  n,  and  r,  we  (liall  find  4  terms  for  the 
value  of  m  S,  and  10  for  the  value  of  The  4  are  deftroy. 
ed  by  as  many  with  contrary  ligns  in  the  value  ot' 5',  and 
there  remain  6  terms  to  exprefs  the  value  of  m  9  4~  s',  which 
we  (hall  exprefs  by  one  fymbol  p  ;  and  the  equation  (lands 
thus  : 

_ m — I  frri*  Zm2Jrm  (  f  3 

^  rn  an‘ 


aVi 


4^4-4  3»j+2\ 

arn  ^  r2ti 


c* 

2# 


■J+7-+«’  —n  +  r  J 


ri^he  focal  diftance  therefore  of  rays  twice  refra&ed,  rec¬ 
koned  from  the  laft  furface,  or  BI,  corredted  for  aberration, 

2m  * 

and  for  the  thicknefs  of  the  lens,  is  / — f'~~ — f  con' 
filling  of  three  parts,  viz./,  the  focal  diftance  of  central  rays; 

— ,  the  corre&ion  for  the  thicknefs  of  the  lens;  and 
f2  q ,  the  aberration. 

riTe  formula  in  the  2d  par.  of  this  col.  appears  very  com. 
plex,  but  is  of  very  eafy  management,  requiring  only  the  pre¬ 
paration  of  the  fimple  numbers  which  (orm  the  numerators 
of  the  fractions  included  in  the  parentheiis.  When  the  in¬ 
cident  rays  are  parallel,  the  terms  vanifh  which  have  r  in  the 
denominator,  fo  that  only  the  three  firft  terms  are  ufed. 

We  might  here  point  out  the  cafes  which  reduce  the 
aberration  exprefled  in  the  formula  laft  referred  to,  to  no¬ 
thing  ;  but  as  they  can  fcarcely  occur  in  the  objed-glafs  of 
a  telefcope,  we  omit  it  for  the  prefent,  and  proceed  to  the 
combination  of  two  or  more  lenfes. 

Lemma  3.  If  AG  be  changed  by  a  fmall  quantity  G7, 
BI  fuffers  a  change  I  /,  and  G^  :  I  /  ~  A  G2  :  BP.  For 
it  is  well  known  that  the  fmall  angles  GM^  and  IN  t  are 
equal ;  and  therefore  their  fubtenies  G  i,  I  n  are  propor¬ 
tional  to  MG,  NI,  or  to  AG,  A I  nearly,  when  the  aper¬ 
ture  is  moderate.  Therefore  we  have  (nearly) 

Gl:  I  n  :  AG  :  BI 
I  »  :  I  /  =  AM  :  BI 
Gg:Gk  =  AG  :  AM 
Therefore  Gg :  I  i  =  AG2 :  BP 

Prop.  III.  To  determine  the  focal  diftance  of  rays  re- 
fradled  by  two  lenfes  placed  near  to  each  other  on  a  com¬ 
mon  axis. 

Let  AM,  BN  (fig.  8.)  be  the  furfaces  of  the  firft  lenfe, 
and  CO,  DP  be  the  furfaces  of  the  fecond,  and  let  fc  be  the 
thicknefs  of  the  fecond  lens,  and  $  the  interval  between 
them.  Let  the  radius  of  the  anterior  furface  of  the  fecond 
lens  be  a\  and  the  radius  of  its  pofterior  furface  be  V .  Let 
m*  be  to  1  as  the  fine  of  incidence  to  the  fine  of  refra&ion 
in  the  fub (lance  of  the  fecond  lens.  Laftly,  let  pr  be  the 
principal  focal  diftance  of  the  fecond  lens.  Let,  the  ex¬ 
treme  or  marginal  ray  meet  the  axis  in  L  after  pafiing  thro* 
both  lenfes,  fo  that  DL  is  the  ultimate  focal  diftance,  rec¬ 
koned  from  the  laft  furface.  . 

It  is  plain  that  DL  may  be  determined  by  means  ot 
b'9  m\  />',  and  Cl,  in  the  fame  manner  that  BI  was  de¬ 
termined  by  means  of  a,  b>  m>  p ,  and  AG. 

]Ti( 
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The  value  of  El  h  /—  m  «•£  -f'l-  Take  from  this 

*  f* 

the  interval  and  we  have  Cl  — f—  m  *  2  fx 

Let  the  fmall  oart  —  mail  — t  — f1  q  be  neglected  for  the 
,  » 

prefent,  and  let  Cl  be  fuppofed  =/.  As  we  formed  ?,/, 


m 


'"‘+7.  +  -J)  -/'(»+»•)• 


cm-  _ _ 


and  q,  by  means  ot  a ,  m,  n ,  and  r,  let  us  now  form  A /', 

and  for  the  fecond  lens,  by  means  of  <?',  b’ ,  m 

^  =  ,  and  A  will  be  the  focal  diftance  of  a  /len¬ 

der  pencil  refrafted  by  the  fir  ft  furface,  /  will  be  the  focal 
diftance  of  this  pencil  after  two  refra&ious,  and  q  will  be 
the  coefficient  of  the  Aberration,  negleding  the  thicknefs 
and  interval  of  the  lenfes. 

f  2 

Proceeding  in  this  way,  DL  will  be  =  f  —  m  $-L- - 

fnq.  But  becaufe  Cl  is  really  lefs  than /,  by  the  quantity 
we  muft  (by  Lemma  3.)  fubtradt  the 

f*  LL 

product  of  this  quantity,  multiplied  by  ,  (which  is 

nearly  i—  \  fom  /' —  m  q. 

j  /  9 

By  this  procefs  we  (hall -have 

DL=/'-/1(7t/ 

The  firfl  term  f  of  this  value  of  DI  is  the  focal  diftance 
of  a  flender  pencil  of  central  rays  refra&ed  by  both  lenfes, 
negleding  their  thicknefs  and  diftance  ;  the  fecond  term, 

_ ./*  (^11 -J- *!L_  is  the  corredion  neceffary  for  thefe 

circuniftances  ;  and  the  third  term,  — f'1  (y  +  y)*  is  the 
corredion  for  the  aperture  2  e.  And  it  is  evident  that  q '  is 
a  formula  precisely  fimilar  to  y,  containing  the  fame  number 
of  terms,  and  differing  only  by  the 
ployed  in  place  of  m,  a ,  «,  and  r. 

It  is  alio  evident,  that  if  there  be  a  third  lens,  we  fhall 
obtain  its  focal  diftance  by  a  procefs  precisely  fimilar  to 
that  by  which  we  obtained  DL  ;  and  fo  on  for  any  number 
of  lenfes. 

Thus  have  we  obtained  formulae  by  which  the  foci  of 
rays  are  determined  in  the  moft  general  terms  ;  and  in  fuch 
a  manner  as  ihall  point  out  the  connedion  of  the  curva¬ 
tures,  tliickneffes,  and  dXtances  of.  the  lenfes,  with  their 
fpherical  aberrations,  and  with  the  final  aberration  of  the 
compound  lens,  and  give  the  aberrations  in  feparate  fym- 
bols,  fo  that  we  can  treat  them  by  themlelves,  and  fubjed: 
them  to  any  conditions  which  may  enable  us  to  corred  one 
of  them  by  another. 

We  alfo  fee  in  general,  that  the  corredion  for  the  thick¬ 
nefs  and  diftance  of  the  lenfes  are  exhibited  in  terms  which 
involve  only  the  focal  diftances  of  cential  rays,  and  have 
very  little  influence  on  the  aberrations,  and  ftilf  lefs  on  the 
ratio  of  the  aberrations  of  the  different  lenles.  This  is  a 
moil  convenient  circumftance  ;  tor  we  may  negltd  them 
while  we  are  determining  q  and  q' ,  and  in  determining  the 
ratio  of  the  focal  diftances  of  the  feveral  lenfes,  on  which 
the  corredion  of  the  chromatic  aberration  chiefly  depends. 
Therefore,  in  the  conllrudion  of  a  compound  lens  for  uni¬ 
ting  the  different  colours,  we  may  negled  this  corredion 
tor  the  thicknefs  and  diftance  till  the  end  of  the  procefs. 
When  we  apply  it,  we  fhall  find  that  it  chiefly  affeds  the 
final  focal  diftance.,  making  it  fomewhat  longer,  but  has 
hardly  any  influence  either  on  the  chromatic  or  fpherical 
aberration.  We  do  not  hefitate  to  lay,  that  the  final  for¬ 
mulae  here,  given  are  abundantly  accurate,  while  they  are 
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vaftly  more  manageable  than  thofe  employed  by  Euler  or  TcItfcop<v 
ls  D’Alembert  We  have  calculated  trigonometrically  the  * 
prOiirefs  of  the  rays  through  one  of  the  glaffea,  which  will 
be  given  as  an  example,  giving  it  a  very  extravagant  aper¬ 
ture,  that  the  errors  of  the  formulae  might  be  very  remark¬ 
able.  We  found  the  real  aberration  exceed  the  aberration 
affnmed  by  the  formula  by  no  more  than  -j’^-th  part,  a  diffe¬ 
rence  which  is  quite  infignificant.  The  procefs  here  given 
derives  its  fimplijity  from  the  frequent  occurrence  of  har¬ 
monic  proportions  in  all  optical  theorems.  I  his  enabled 
Mr  Clairant  to  employ  the  reciprocals  of  the  radii  and  di¬ 
ftances  with  fo  much  fimplicity  and  generality. 

We  confider  it  as  another  advantage  of  Mr  Clairaut’s  me¬ 


thod,  that  it  gives,  by  the  way,  formulx  for  the  more  ordi¬ 
nary  queftio'ns  in  optics,  which  are  of  wonderful  fimplicity^ 
and  moft  eafily  remembered.  The  chief  problems  in  the- 
elementary  couftrudion  of  optical  inftruments  relate  to  the 
focal  diftances  of  central  rays,  i  his  determines  the  focal  di¬ 
ftances  and  arrangement  of  the  glades  All  the  reft  may  be. 
called  the  refinement  of  optics  ;  teaching  11s  how  to  avoid, 
or  correal  the  indiftin&nefs,  the  colours,  and  the  difto^tions, 
which  are  produced  in  the  images  formed  by  thefe  fiinple 
conftru&ions.  We  fhall  mention  a.  few  of  thefe  formulx 
which  occur  in  our  procefs,  and  tend  greatly  to  abbreviate 
it  when  managed  by  an  experienced  analyft. 

Let  it?-  be  to  1  as  the  fine  of  incidence  to  the  fine  of  re- 
fra&lon  ;  let  a  and  b  be  the  radii  of  the  anterior  and  po- 
fterior  furfaces  of  a  lens  ;  let  r  be  the  diftance  of  the  radiant 
point,  or  the  focus  of  incident  central  rays,  and  /  the  di¬ 
ftance  of  the  conjugate  focus  ;  and  let  p  be  the  principal  fo¬ 
cal  diftance  of  the  lens,  or  the  focal  diftance  of  parallel  rays. 

Make  ~  equal  to  let  the  fame  letters  a\  b\  Sc 

exprefs  the  fame-  things  for  a  fecond  lens  ;  and  a" ,  r V 

&c.  exorefs  them  for  a  third  ;  and  fo  on.  Then  we  have 
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Therefore  when  the  incident  light  is  parallel 
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And  when  feveral  lenfes  are  contiguous,  fo  that  their  in¬ 
tervals  maybe  neglefted, and. therefore^:,  belonging  to  the 

fir  ft  lens,  becomes  belonging  to  the  fecond,  we  have 
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Nothing  can  be  more  eafily  remembered  than  thefe  for¬ 
mula,  how  numerous  fo  ever  the  glaffes  may  be. 

Having  thus  obtained  the  neceffary  analyiis  and  formula, 
it  now  remains  to  apply  them  to  the  conltru&ion  of  achro¬ 
matic  lenfes ;  in  which  it  fortunately  happens,  that  the  em¬ 
ployment  of  feveral  furfaces,  in  order  to  produce  the  union 
of  the  differently  refrangible  rays,  enables  us  at  the  fame 
time  to  employ  them  for  correcting  each  other’s  fpherical 
aberration. 

In  the  article  Optics  we  gave  a  general  notion  of  the 
principle  on  which  we  may  proceed  m  our  endeavours  to> 
unite  the  differently  refrangible  rays.  A  white  or  com¬ 
pounded  ray  is  feparated  by  refra&ion  into  its  component 
coloured  rays,  and  they  are  diffufed  over  a  fmall  angu¬ 
lar  fpace,  Thus  it  appears,  that  the  glafs  ufed  by  Sir  Haae* 

New  to  n  < 
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r*e*ton  *n  experiments  diffufed  a  white  ray,  which  was 
incident  on  its  polkiior  furface  in  an  angle  of  y}°9  in  Inch 
a  .manner  that  the  extreme  red  ray  emerged  into  air,  ma¬ 
king  an  angle  of  90°  2  if'  with  the  perpendicular  ;  the  ex¬ 
treme  violet  ray  emerged  in  an  angle  of  9  °  j  ;  and  the 
ray  which  was  in  the  confines  of  green  and  blue,  emerged 
in  an  angle  of  5  ,c  48  V  If  the  fine  of  the  angle  y:°  of  in* 
cidence  be  called  a, 5,  which  it  really  is,  the  line  of  the 
emergence  of  the  red  ray  will  he  0,77  ;  that  of  the  violet 
ray  will  be  0,78  ;  and  that  of  the  intermediate  ray  will  be 
<V/7r,  an  exadt  mean  between  the  two  extremes.  This 
ray  may  therefore  be  called  the  mean  refrangible  ray,  and 
the  ratio  of  774  to  'C,  01*  of  1,55  to  1,  will  very  proper!/ 
exprefs  the  mean  itfra&ion  of  this  vials ;  and  we  have  for 
this  glafs  m *,55.  The  line  of  refraction,  being  mea- 
fured  on  a  fcale,  of  which  the  fine  of  incidence  occupies 
tzo  parts,  will  be  194  for  the  red  ray,  155  for  the  mean 
ray,  and  rjb  for  the  violet  ray.  This  number,  or  its  ratio 
to  unity,  is  commonly  t?.ken  to  reprefent  the  refractive 
power  of  the  glafs.  1  here  is  fome  impropriety  in  this,  un- 
]efs  we  conlider  ratios  as  meainred  by  their  logarithms :  for 
if  m  be  1,  the  fubllance  does  not  refradt  at  all.  The  re- 
hadtive  power  can  be  propeily  meafured  only  by  the  refrac¬ 
tion  which  it  produces  ;  that  is.  by  the  change  which  it 
makes  in  the  diredtion  of  the  light,  or  the  angle  contained 
between  the  incident  and  refradted  rays.  It  two  fubftances 
produce  fuch  deviations  always  in  one  proportion,  we  fhould 
then  fay  that  their  refradtive  powers  are  in  that  proportion. 
This  is  not  tiue  in  any  fubftances  ;  but  the  fines  of  the  an¬ 
gles,  contained  between  the  refradted  ray  and  the  perpendi¬ 
cular,  are  always  in  one  proportion  when  the  angle  inci¬ 
dence  in  both  fubftances  is  the  fame.  This  being  a  cogni¬ 
sable  fundtion  of  the  real  refraction,  has  therefore  been  al¬ 
iened  a3  the  only  convenient  meafure  of  the  refradtive 
powers. ^  Altliou  di  it  is  not  ftrictly  juft,  it  anfwers  extreme¬ 
ly  well  in  the  moft  ufual  cafes  in  optical  inftruments  :  the 
refradtions  are  moderate  ;  and  the  fines  are  very  nearly  as 
the  angles  contained  between  the  rays  and  the  perpendicu¬ 
lar  ;  and  the  real  angles  of  refradtion,  or  defledtions  of  the 
rays,  are  almoft  exadlly  proportional  to  m  —  1.  The  moft 
natural  and  obvious  meafure  of  the  refradtive  powers  would 
therefore  be  m — 1.  But  this  would  embarrafs  fomc  very 
frequent  calculations ;  and  we  therefore  find  it  beft,  on  the 
whole,  to  take  m  itfelf  for  the  meafure  of  the  refradtive 
power. 

I  he  feparation  of  the  red,  violet,  and  intervening  rays, 
has  been,  called  dij'perfion  ;  and  although  this  arifes  meiely 
from  a  difference  of  the  refradtive  power  in  refpedt  ot  the 
different  rays,  it  iVconvenicnt  to  diftinguilh  this  particular 
modification  ot  the  refradtive  power  by  a  name,  and  we  call 
it  the  Distersive  Power  of  the  refracting  fubftance. 

It  is  iufceptible  of  degrees;  for  a  piece  of  flint-glafs  will 
Te  radt  the  light,  fo  that  when  the  fine  of  refraction  of  the 
red  ray  is  77,  the  line  of  the  refraction  of  the  violet  ray  is 
nearly  7 8T ;  or  if  the  fine  of  refradtion  of  the  red  ray,  mea¬ 
fured  on  a  particular  fcale,  is  1,54,  the  fine  of  refradtion 
of  the  violet  ray  is  1,57.  The  difperfion  of  this  fubllance, 
being  meafured  by  the  difference  of  the  extreme  fines  of  re¬ 
fraction,  is  greater  than  the  difperfion  of  the  other  glafs, 
in  the  proportion  of  3  to  2, 

But  this  alone  is  not  a  fufficient  meafure  of  the  abfc-lute 
dJGpeiffive  power  of  a  fubftance.  Although  tlie  ratio  of  1,54 
to  1,96  remains  conftant,  whatever  tlie  real  magnitude  of 
the  refradtions  of  common  glafs  may  be, ,  and  though  we 
therefore  fay  that  its  difperfive  power  is  conftant,  we  know, 
that  by  increaling  the  incidence  and  the  refradtion,  the  ab¬ 
solute  difperfion  is  alfo  increafed.  Another  fubftance  (hows 
the  lame  properties,  and  in  a  particular  cafe  may  produce 
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the  fame  difoerfton  ;  yet  it  has  not  for  this  foie  reafon  the  Teleft"^ 
fame  difperfive  power.  If  indeed  the  incidence  and  the 
refradtion  of  the  mean  ray  be  alfo  the  fame,  the  difperfive 
power  cannot  be  laid  to  differ  ;  but  if  the  incidence  and  the 
refradtion  of  the  mean  ray  be  lefs,  the  difperfive  power  muff 
be  conf dered  as  greater,  though  the  adfual  difperfion  be 
the  lame  ;  becaufe  if  we  increafe  the'  incidence  till  it  be¬ 
comes  equal  to  that  in  the  common  glafs,  the  difperfion  will 
row  be  increafed.  The  proper  way  of  conceiving  the  dif¬ 
perfion  therefore  is,  to  conlider  it  as  a  portion  of  the  whole 
refradtion  ;  and  if  we  find  a  fubftance  making  the  fame  dif¬ 
perfion  with  half  the  general  refraction,  we  muft  fay  that 
the  difperfive  quality  is  double ;  becaufe  by  making  the  re¬ 
fradtion  equal,  the  difpeifion  will  really  be  double. 


If  therefore  we  take  ; 


as  a  fymbol  of  the  feparation  of 


the  extreme  rays  from  the  middle  ray,  — [s  thc  natural 

m —  1  - 

meafure  of  the  difperfive  power.  We  fhall  exprefs  this  in 

dm 

the  Leibnitzian  notation,  thus  - ,  that  we  may  avoid 

m- — 1 

the  indiftindtnefs  which  the  Newtonian  notation  would  oc~ 
calion  when  m  is  changed  for  m'  or  m 

It  is  not  unulual  for  optical  writers  to  take  the  whole 
feparation  of  the  red  and  violet  rays  for  the  meafure  of  the 
difperfive  power,  and  to  compare  this  with  ’he  re^radling 
power  with  refpedt  to  one  ot  the  extreme  rays.  But  it  is 
lurely  better  to  conlider  the  mean  refradtion  as  the  meafure 
of  the  refradiing  power  :  and  the  deviation  of  either  of  the 
extremes  from  this  mean. is  a  pr  per  enough  meafure  of  the 
difpeilion,  being  always  half  of  it.  It  is  attended  with  this 
convenience,  that  being  introduced  into  our  computations 
S3  a  quantity  infinitely  fmall,  and  treated  as  fuch  for  the 
cafe  of  computation,  while  it  ia  really  a  quantity  of  fenfible 
mag  nitude  ;  the  errors  arifing  from  this  fuppoiition  are  di- 
mia idled  greatly,  by  taking  one  half  of  the  deviation  and 
comparing  it  with  the  mean  refradtion  This  method  Jias, 
however,  this  inconvenience,  that  it  does  not  exhibit  at  once 
the  refradlive  power  in  all  fubftances  refpedting  any  parti¬ 
cular  colour  of  light  ;  tor  it  is  not  the  ray  of  any  parti¬ 
cular  colour  that  luffers  the  mean  refradtion  In  common 
glafs  it  is  the  ray  which  is  in  the  confines  of  the  yellow  and 
blue  ;  in  flint  glafs  it  is  nearly  the  middle  blue  ray  ;  and 
in  other  fubftances  it  is  a  different  ray.  Thefe  circum- 
fiances  appear  plainly  in  the  different  proportions  of  the  co¬ 
lours  of  the  prifmatic  fpedlrum  exhibited  by  different  fnb- 
llances.  Uhis  will  be  confidered  afterwards,  being  a  great 
bar  to  the  perfection  of  achromatic  inftruments. 

The  way  in  which  an  achromatic  lens  is  confirudted  is, 
to  make  ufe  of  a  contrary  refradtion  of  a  fecoud  lens  to  de* 
ftroy  the  difperfion  or  fpherical  aberration  of  the  liiit. 

dm 

The  fir  ft  purpofe  will  be  anfwered  if  _  be  equal  to 
dm  ,  n 

to  —  For,  m  order  that  the  different  coloured  rays 

may  be  collected  into  one  point  by  two  lenfes,  it  is  only  ne- 

ceffary  that  y  >  t^ke  reciprocal  of  the  focal  diftance  of  rays 

refradted  by  both,  may  be  the  fame  for  the  extreme  and 

.  .  ,  m  -4-  d  m  — -  1  .  m!  4-  d  m'  —  i 

mean  rays,  that  is,  that  - — ~ - - — - —  -f-  - - — 

n  «' 


4*  —  be  of  the  fame  value  with 
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m>  —  1 
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which  muft  happen  if  be  =  o, 

dm'  w  n  n  n 

This  may  be  feen  in  another  way,  more  cotnprehen- 

fible  by  fuch  as  are  not  verfant  in  thefe  diicuflions.  In  or- 
3  dtr 
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der  that  the  extreme  colours  which  are  feparate4.  by  the  firff 
lens  may  be  rendered  parallel  by  the  fecund  ;  we  have 
fhown  already  that  n  and  ri  are  proportional  to  the  radii  of 
the  equivalent  ifofcelee  lenfes,  being  the  halves  of  thefe 
radii.  They  are  therefore  (in  thefe  fmall  refraftions)  in* 
verlely  proportional  to  the  angles  formed  by  the  furfaces  at 
the  edges  of  the  lenfes.  ri  may  therefore  be  taken  for  the 
angle  of  the  firft  lens,  and  n  tor  that  of  the  fecond.  Now 
the  imall  refraction  by  a  prifm,  whofe  angle  (alto  fmall) 
is  ri,  is  m  —  1  X  ri.  The  difperfive  power  being  now  fub- 
ffituted  for  the  retra&ive  power,  we  have  for  this  refraction 
of  the  priim  dm  X  n' .  '1  his  mult  be  dtftroyed  by  the  op- 

pofite  refraction  of  the  other  prifm  dm'  X  n.  'therefore 

d  m  X  n'  cr  d  m'  X  n ,  or  In  like  manner, 

this  effe&  will  be  produced  bv  three  lenfes  if  —  4*  ~~ 

,  dm"  ,  n  n 

•T  — 7-  be  =  o,  etc. 
n ' 

Faftly,  the  errors  ari ling  from  the  fpherical  figure,  which 
we  exprtfled  by  — ll2  (y  +</’)  vvill  be  corrected  if  q  4.  be 
=  c.  W  e  arc  therefore  to  difeover  the  adjnftments  of  the 
quantities  employed  in  the  preceding  formulas,  which  will 
infure  thefe  conditions.  It  will  render  the  procefs  more 
perfpicuous  if  vve  colleft  into  one  view  the  nullifications  of 
onr  various  fymbols,  and  the  principal  equations  which  we 
are  to  employ. 

i .  The  ratios  to  unity  of  the  fines  of  mean 

m,  iri ,  m,f 


incidence  in  the  different  media  are 

2.  The  ratio  of  the  differences  of  the  fines  of 

the  extremes  - 


dm 
d  hi  ’ 


3.  The  ratio 


m — r 

4.  The  radii  of  the  furraces 


a,  b\ri,  b\  a  ,  b". 

5.  i  he  principal  focal  di dances,  or  the  focal  / 

diilances  of  parallel  central  rays,  -  -  pyp\p> 

6.  The  focal  diffance  of  the  compound  lens  P. 

7-  J  he  diftance  of  the  radiant  point,  or  of 

the  focus  of  incident  rays  on  each  lens  r,  r ,  r". 

8.  1  he  focal  diftance  or  the  rays  ref  rafted 

by  each  lens  -  -  .  fiff* 

9.  1  he  focal  diffance  of  rays  refra&ed  by 

the  compound  lens  -  F. 

10.  The  half  breadth  of  the  lens 
Alfo  the  following  fubfidiary  values  : 

i  — I  1  .  __  1  1  1  __  i  1 

n  (i  b  9  ri  a  U 9  ri’  ri'  ~bu  * 

_ m —  I  /  m*  2  tii1  ft-  m  m  ft-  2  5  m2 m 

in  \  ri  ari  a2n  r  ti* 

3  w  +  2 


2.  q 

4  +  Q 


3  w  +  2\  d 

+  —  )  J  *  9  and  4*  ke  formed 

in  the  fame  manner  from  m,  ri,  ri>r*  ;  and  from  m,f,  ri',  ri' , 
ri1,  as  q  is  formed  from  m,  a,  n,  r. 

3.  Alfo,  becauCe  in  the  cafe  of  an  objeft-glafs,  r  is  infi> 
i .  .1  1  f 

-  jr„ 


fcitely  great,  the  laff  term  -  in  all  the  values  of  „ 

J  I* 

1  I 

will  vaniih,  and  we  fhall  alfo  have  F  =  P. 


X 

Therefore  in  a  double  objeft-glafs  -jp  = 


4-~. 

ik  r 


~~  4.  l 

P  P 

And  in 
m  —  1  1 

n 


*  1  ,  .  „  ,  -  I  m  I  m' —  r 

a  triple  objedl-glafs  -p  =  — y—  +  — - - \- 


p'  +p  +  y 


Alfo,  in  a  double  objedl-glafs,  the  correftion  of  fpherical  Telefcpe, 

aberration  requires  q  ft-  <p  —  v.  -  - y— «j 

And  a  triple  objeft-glafs  requires  q  +  q  +  q"  —  v.  For 
the  whole  error  is  multiplied  by  F2,  and  by  4  ri  ;  and  there, 
fore  the  equation  which  corrects  this  error  may  be  divided 
by  F2  4 

This  equation  in  the  preceding  column,  11th  line 
from  the  bottom,  giving  the  value  of  g,  q ,  q ' ,  may  he 
much  fimplihcd  as  follows :  In  the  firff  Diace,  they  may 
be  divided  by  y,  m,  or  nri,  by  applying  them  properly  to 
the  terms  within  the  parenthefis,  and  expunging  them  from 

the  denominator  of  the  general  faftors  — — -  , 

in  m  ,  m  9 

This  does  not  alter  the  values  of  q,  q',  and  q'.  In  the  fecond 
place  the  whole  equations  may  be  afterwards  divided  by 

in' —  1 .  This  will  give  the  values  — ,  — ~ — ,  and  ~ — - 

rri — 1  rri — 1  tri — I  ^ 

which  will  Hill  be  equal  to  nothing  it  q  q  q  r  be  equal* 
to  nothing. 

This  diviffon  reduces  the  general  faftor  — — of  o'  to 

1  "  m 

~  And  in  the  equation  for  q  we  obtain,  in  place  of  the 

1 


general  faftor  - 


the  faftor 


or  c.  This  will  al- 


which 


m  '  m! —  1 7 

fo  be  the  faftor  of  the  value  of  q"  when  the  tjiird  lens  is  of 
the  fame  fubttance  with  the  firff,  as  is  generally  the  cafe. 
And,  in  the  third  place,  hnce  the  rays  incident  on  the  firff. 
lens  are  parallel,  all  the  terms  vamfh  from  the  value  of  q  ia 
1 

~  1S  found,  and  there  remain  only  the  three  firff* 

rri  2  m*  in  m  4-2 

•viz.  * —  — - - —  J-  > — - — # 

n »  a  n  a  2  n 

Performing  thefe  operations,  we  have 

_ 7 _ Z™1  2w  +  i  ?  m-r  2\  ri 

m — 1  J  an 2  "r  mcrin)  2 

<f  _  Pri2  ini  Ar  \ 

rri — 1  \/.'J  ari1 


m'  -F2  3  r 


4!  rrf-f- 1 ) 


3  m  2  \  e- 
n'r'2ri  )  2 

_j£_ _  (m2  2w+l  m+  2  3  m -f-  r 

m  —  1  a  ~u  !+»/'s"V^77r' 

3  in  4*  2  \  t1 
rri’  r'l2n'  J  2 

Let  us  now  apply  this  inveffigaticn  to  the  conffruftion 
of  an  object -gJais  ;  and  vve-ihall  begin  v;ith  a  double  lens. 
Gonjlruttion  uj  a  Double  Jhbt  omatic  Objctf-glajs. 

Here  vve  have  to  determine  four  radii  a,  b,  ri,  and  l\ 
Make  n=zi.  'This  greatly  fimplifies  the  calculus,,  by  exter¬ 
minating  it  from  all  the  denominators.  This  gives  for  the 
d  m  d  m>  %  J  „•> 

equation  the  equation V/?* 4-  -^7~~o,or^ 

dm'  1  dm 

- - ^ 3  and-,— — ~/,  =—  u.  Alfo* we  have  rf,  the. 

focal,  diftance  of  the  liirlit  incident  on  the  fecond  lens,  the 
fame  with,  the  principal  focal  diftance  p  of  the  firff  lens  (ne¬ 
glecting  the  interval,  if  any). 


r'rD 


rri  <*'  r<  ri 


4. 


x-  1  m  - 1  .... 

i\ow  - - *,  vvhicfi  in 

p  n  9 


I 


171 - I.  Alfo-/  is .  —  u 


the  prefsnt  cafe  is 

and  =  m  —  I  —  u  ( rri —  I )  =s  ri. 

Make  thefe  fubftitutions  in  the  values  0. 
and  we  obtain  the  following  equation ; 


9  ,  9 

- -  ana  tt — 

i — i  rri —  r 


cm. 


Tcicfcope 

m',L 


c  m9 


TEL 

e[t  ffl-f  i)  r(m+2) 

!  ***  772  0* 


W3  m'*  — 


K5(2W'+I  ) 
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In  this  cafe  - 


u  ( m  +  2  ) 

■  Mv~  +  «a(3ra+0(«- 

»(3  m'+2)  (ct— 1  )* 


I 

7’ 


4f/(m'  +  l)  (m—  I)  ,  ,  I 

- 1 )  i - - : - — — '  —  and  ft  =  1 ,  we  nave  1  4-  r 

'  m  a<  1  0 


I  T  I  T elefcopc. 

For  becaufe  —  ~  — ; 

n  a  ,  * 

and  7  —  -  —  1 .  There- 
b  a 


•  s=  o. 


Arrange  thefe  terms  in  order,  according  as  they  are  fac¬ 
tors  of  -j-2>  7,  or  independent  quantities.  It  puts 

on  this  form : 


put 


a * 
2 


fore  —7=*-^ — - 1.  Therefore,  in  our  final  equation; 


—  —  ’ — J-T  in  place  of  -71,  and- 
a2  0  1  r  0  0 

A— C  B  +  D — 2  C 


—  1  in  place  of  7 

fE  fD~C=o, 


r(w  +  2)  T 


■  c'  (2  7?2-|-l)  X 


t/  ~\~2) 


+.)(—,)  -,W-  *  (i~,+2), (— 1)1  =  s. 

»  7  \  y  77/ 

Let  A  be  the  coefficient  of—,  B  that  of  C  that  of 

a  a ’ 

^75,  D  that  of  and  E  the  fum  of  the  independent  quan¬ 


tity  ;  that  is,  let  A  be 
u  2 ) 


C  (w-f-2  ) 


,  B  =  r  (2  C 


_  4. 22  (772' 4- I  )  (772 — l) 

=  - 7 ,  D  =  «*(2  m’  +  2)  —  — L-Zr  » 

in  '  1  m 

and  E  =  r  w  a  — w  ^  (3  tw'  -f-  1 )  («  —  1)  —  w3  w' 1  — 

*/  (  3  m'  4~ 2  )  ( m  — 1  )  2 

rw' 

Our  final  equation  becomes 
A  B  C  D  ,  ^ 

~p—  a  —  a'-~  7  +  E-0. 

The  coefficients  of  this  equation  and  the  independent  quan¬ 
tity  are  all  known,  from  our  knowledge  of  m9  m'  d  w,  d  m' ; 
and  we  are  to  find  the  values  of  a  and  a! ,  and  from  them 
and  n  =  1  to  find  the  values  of  b  and  bf. 

But  it  is  evidently  an  indeterminate  equation,  becaufe 
there  are  two  unknown  quantities;  fo  that  there  may  be  an 
infinity  of  folutions.  It  mull  be  rendered  determinate  by 
means  of  fome  ether  conditions  to  which  it  may  be  fub- 
jedled.  Thefe  conditions  mult  depend  on  fome  other  cir- 
cumllances  which  may  diredl  our  choice. 

One  circumftance  occurs  to  us  which  we  think  of  very 
great  confequence.  In  the  p adage  of  light  from  one  fub- 
dance  to  another,  there  is  always  a  confiderable  portion  re- 


and  it  becomes 

a  a 

Thus  have  we  arrived  at  a  common  affedled  quadratic 

equation,  where  ~  is  the  unknown  quantity.  It  has  the 

common  form  p  x  2  -f-  q  x  -f-  r  =  o,  where  p  is  =  A — C,  q 
is  equal  to  2  C — B— D,  r  is  equal  to  E  +  D  —  C,  and  *  is 

t  1 
equal  to 

q  r 

Divide  the  equation  by  p ,  and  we  have  x*  -f-  -  *  +  £ 

q 

=  o.  Make  s  =  7  and  t 

P 

This  gives  us  finally  -,orx  = 


,  and  we  have  x2-f-.rx-[-^=o. 


:  Vi*1 — *• 


This  value  of  ~  is  taken  from  a  fcale  of  which  the  unit 
a 

is  half  the  radius  of  the  ifofceles  lens  which  is  equivalent  to 
the  firfl  lens,  or  has  the  fame  local  dittance  with  it.  We 

mull  then  find  (on  the  fame  fcale)  the  value  of  bt  viz.  ~  —  f, 

which  is  alfo  the  value  of  a '.  Having  obtained  0',  we  mud 

1  1  1  , 

find  b'  by  means  of  the  equation  and  there- 

fore  |  =  ~  —  But  j  =  u.  Therefore  j,  =  +  u,  = 

I 

a 


-4-  u — T. 

n  * 

Thus  is  our  objeftglafs  conftru&ed  ;  and  we  mud  deter¬ 
mine  its  focal  difiance,  or  its  reciprocal—.  This  is  =  m — 1 
—11  (mf —  I  )• 

All  thefe  radii  and  diftances  are  meafured  on  a  fcale  of 
which  n  is  the  unit.  But  it  is  rtrore  convenient  to  meafure 
fleeted  from  the  poRerior  furface  of  the  firfl  and  from  the  every  thing  by  the  focal  dillance  of  the  compound  objeft- 
4-Vr/a  1  o U- .  onj  f-Vtio  «/Q- 1 r\n  10  mnr>«  r-nrMnne  glals.  This  gives  us  tlie  proportion  which  all  the  diftances 

bear  to  it.  Therefore,  calling  P  unity,  in  order  to  obtain 


anterior  furface  of  the  lafl;  and  this  reflection  is  more  copious 
in  proportion  to  the  refraction.  This  lofs  of  light  will 
therefore  be  diminifhed  by  making  the  internal  furfaces  of 
the  lentes  to  coincide  ;  that  is,  by  making  b  —  a'.  This  will 
be  attended  with  another  advantage.  If  we  put  between  the 
glades  a  fubftance  of  nearly  the  fame  refraCting  power,  we 
ihall  not  only  completely  prevent  this  lofs  of  light,  but  we 
ffiall  greatly  diminifh  the  errors  which  arife  from  an  imper- 
feCt  polifh  of  the  furfaces.  We  have  tried  this,  and  find  the 
effeCl  very  furprifing.  The  lens  being  poliihed  immediately 
after  the  figure  has  been  given  it,  and  while  it  was  almoft 
impervious  to  light  by  reaion  of  its  roughnefs,  which  was 
itiil  fenfible  to  the  naked  eye,  performed  as  well  as  when 
firiifhed  in  the  fineft  manner. 

N.  B.  1  his  condition,  by  taking  away  one  refra&ion, 
obliges  us  to  increafe  thofe  which  remain,  and  therefore  in¬ 
creases  the  fplicrical  aberrations.  And  fince  our  formulae 
do  not. fully  remove  thofe  (by  reafon  of  the  fmall  quantities 
negleCled  in  the  procefs),  it  is  uncertain  whether  this  con¬ 
dition  be  the  molt  eligible.  We  have,  however,  no  direCt 
argument  to  the  contrary. 

Let  us  fee  what  determination  this  gives. us. 


—  on  this  fcale,  we  have  only  to  Rate  the  analogy  m  —  i  — u 
a 

:  I=:  *  :  ~r,  and  A  is  the  radius  of  our  firfl  furface 

meafured  on  a  fcale  of  which  P  is  the  unit. 

If,  in  the  formula  which  expreffes  the  final  equation  for 

the  value  of  t  fhould  be  pofitive,  and  greater  than  -J  s  2, 

the  equation  has  imaginary  roots  ;  and  it  is  not  poffible 
with  the  glades  employed,  and  the  conditions  adumed,  to 
correCl  both  the  chromatic  and  fpherical  aberrations. 

If  t  is  negative  and  equal  to  £  s  S  the  radical  part  of  the 

value  is  =  o,  and  ^  =  —  i  s .  But  if  it  be  negative  or 

pofitive,  but  lefs  than  £  s  a,  the  equation  has  two  real  roots, 
which  wi&  give  two  conftrudlions.  Tfiat  is  to  be  preferred 
which  gives  the  imallefl  curvature  of  the  furfaces ;  becaufe, 
fince  in  our  formulae  which  determine  the  fpherical  aberra¬ 
tion  fome  quantities  are  negle&ed,  thefe  quantities  are  al¬ 
ways 


rr 

Irtfh. 

r  V' 
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ways  greater  when  a  lar^e  arch  (that  is,  an  arch  of  many 
degrees)  is  employed.  No  radius  fhould  be  admitted  which 
is  much  lefs  than  \  of  the  focal  diflance. 

All  this  procefs  will  be  made  plain  and  eafy  by  an  ex¬ 
ample. 

Very  careful  experiments  have  (hown,  that  in  common 
crown-glaf3  the  fine  of  incidence  is  to  the  fine  of  refraction 
as  1,526  is  to  1,  and  that  in  the  generality  of  flint-glafs  it 

is  as  1,604  to  *•  Alfo  that  =  0,6054  =  u .  There¬ 
fore  m — 1=0,526;  mf — 1=0,604;  c  =  - -p  = 

0,87086.  By  thefe  numbers  we  can  compute  the  coeffi¬ 
cients  of  our  final  equation.  We  fhall  find  them  as  follows: 

A  =  2,01 2 
B  =  3*529 
C  —  1,360 
D  =  — 0,526 
E  =  1,8659 

The  general  equation  (p.352. 1. 17.),  when  fubjeCted  to  the 

J ^ Q 

affumed  coincidence  of  the  internal  furfaces,  is - -  — 

B  -f  D  —  2  C  ^ 

- - - h  E  -f  D —  C  ~  o.  A — C  is  =  0,652; 

B-f*D  —  2  C  is  =  0,283  ;  and  E-fD  —  C  is  =  — 0,020; 
and  the  equation  with  numerical  coefficients  is  — 


] 
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0>283 


—  0,020  =  o,  which  correfponds  to  the  equation 


p  x  *  -f-  q  x  4-  r  =r  o 

0,283 


We 


mu  ft  now  make  s  =  = 


0,652* 


=  0,434, 


ana  t  =  - ,  = 
P 


0,02 

-672,=0,°3°7- 
1  0,434 


This 


gives  us  the  final  quadratic  equation  - - 0,°3°7 

=  o.  To  folve  this,  we  have  —  {  5  =  0,217,  and  Is* 
7—  0,0471.  From  this  take  t ,  which  is  =  —  0,0307  (that 
is,  to  0,047  I  add  0,0307),  and  we  obtain  0,0778,  the  fquare 


finally,  -  = 


root  of  which  is  =  0,2789.  Therefore, 

0,21700+0:0,2789,  which  is  either  0,4959  or  —  0,0619. 
ft  is  plain  that  the  firfl  muft  be  preferred,  becaufe  the  fe- 
corn!  gives  a  negative  radius,  or  makes  the  firfl  furface  of 
the  crown-glafs  concave.  Now  as  the  convergence  ol  the 
rays  is  to  be  produced  by  the  crown-glafs,  the  other  fur- 
ftice  muft  become  very  convex,  and  occafion  great  errors  in 
the  computed  aberration.  We  therefore  retain  0,4959  for 

the  value  of  and  a  is  =  ~ ,  —  2,0166. 


0,4959* 

To  obtain  by  ufe  the  equation  ^  : 


which 


gives 


^  —  —  0,5041,  and  therefore  a  convex  furface.  b  is  there¬ 


fore  = 


0,5041 


=  i,9837* 


Now  u  = 


a  is  the  fame  with  b ,  and  =  —  0,504c. 

To  obtain  b\  ufe  the  equation  £  =  j  +  w, 

0,6054,  and  =  —  0,5041.  The  fum  of  thefe  is  0,1013 
and  fince  it  is  pofitive,  the  furface  is  concave.  V  = 


Laftly,  p  =  rn  — .  x  —  u  ( mf  —  1)  =  0,1603,  and  P  ; 
0,1603*  0,2383* 

Now  to  obtain  all  the  meafures  in  terms  of  the  focal  di- 
ftance  P,  we  have  only  to  divide  the  meafures  already 
found  by  6,2383,  and  the  quotients  are  the  meafures 
wanted. 


Telefcope, 


Therefore  a  = 


b  = 


P  = 


2,0166 
6,2383 
1,9837  . 

6,2383  ' 

9>872 

6,2383 


=  0,32325 
:  — 0,31798 

■  0,3 1 798 

-  1,5825 

r. 


If  it  be  intended  that  the  focal  diftance  of  the  obje£l- 
glafs  fhall  be  any  number  n  of  inches  or  feet,  we  have  only 
to  multiply  each  of  the  above  radii  by  «,  and  we  have  their 
lengths  in  inches  or  feet. 

Thus  we  have  completed  the  invefligation  of  the  con¬ 
firmation  of  a  double  obje&glafs.  Although  this  was  in¬ 
tricate,  the  final  refult  is  abundantly  fimple  for  pra&ice, 
efpecially  with  the  afliftance  of  logarithms.  The  only 
tronblefome  thing  is  the  preparation  of  the  numerical  coef¬ 
ficients  A,  B,  C,  D,  E  of  the  final  equation.  Strict  at¬ 
tention  mull:  alfo  be  paid  to  the  pofitive  and  negative  figns 
of  the  quantities  employed. 

We  might  propofe  other  conditions.  Thus  it  is  natural 
to  prefer  for  the  firll  or  crown-glafs  lens  fuch  a  form  as  fhall 
give  it  the  fmalleft  poffible  aberration.  This  will  require  a 
fmall  aberration  of  the  flint-glafs  to  corredl  it.  But  a 
little  reflection  will  convince  us  that  this  form  will  not  be 
good.  The  focal  diftance  of  the  crown-glafs  mull  not  ex¬ 
ceed  one-third  of  that  of  the  compound  glafs  ;  thefe  two 
being  nearly  in  the  proportion  of  dm  —  dm  to  d m\ 
Therefore  if  this  form  be  adopted,  and  a  be  made  about  £th 
of  by  it  will  not  exceed  -J-th  of  P.  Therefore,  although  we 
may  produce  a  moft  accurate  union  of  the  central  and  mar¬ 
ginal  rays  by  oppofitc  aberrations,  there  will  be  a  confider- 
able  aberration  of  fome  rays  which  are  between  the  centre 
and  the  margin. 

It  is  abfolutely  impoffible  to  collect  into  one  point  the 
whole  rays  (though  the  very  remoteft  rays  are  united  with 
the  central  rays),  except  in  a  very  particular  cafe,  which  can¬ 
not  obtain  in  an  objeft-glafs  ;  and  the  fmall  quantities  which 
are  negledled  in  the  formula  which  we  have  given  for  the 
fpherical  aberration,  produce  errors  which  do  not  follow  any 
proportion  of  the  aperture  which  can  be  expreffed  by  an 
equation  of  a  manageable  form.  When  the  aperture  is  very 
large,  it  is  better  not  to  corre&  the  aberration  for  the 
whole  aperture,  but  for  about  |ths  of  it.  When  the  rays  cor- 
refponding  to  this  diftance  are  made  to  coincide  with  the 
central  rays  by  means  of  appofite  aberrations,  the  rays  which 
are  beyond  this  diftance  will  be  united  with  fome  of  thofe 
which  are  nearer  to  the  centre,  and  the  whole  diffidion  will 
be  confiderably  diminifhed.  Dr  Smith  has  illuftrated  this 
in  a  very  perfpicuous  manner  in  his  theory  of  his  Catoptric 
Microfcope. 

But  although  we  cannot  adopt  this  form  of  an  obje&- 
glafs,  there  may  be  other  confiderations  which  may  lead  us 
to  prefer  fome  particular  form  of  the  crown  glais,  or  of  the 
.  .  .A 

flint-glafs. 


We  fhall  therefore  adapt  our  general  equation 


B 


=  9,872. 
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-7  +  E  r=  o  to  this  condition. 
a 


There- 


1 


T  E  I 
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Therefore  let  h  exprefs  this  fele£led  ratio  of  the  two  ra¬ 
dii  of  the  crown-glafs,  making  -7  2=  h  (remembering  always 

that  a  is  pofitive  and  b  negative  in  the  cafe  of  a  double  con¬ 
vex,  and  Z>is  a  negative  number). 


With  this  condition  we  have 


foie  1  =  - 
a 


and  -  =z 


1 

1  —  /T 


Now  fub dilute  this 


for  ~  in  the  general  equation,  and  change  all  the  figns 
(which  fiill  preferves  it  1=  o),  and  we  obtain 

C  D  _  A  B 

^71+  „  — E  —  (1  —by  +  1  —h~  c- 

By  this  equation  we  are  to  find  y,  or  the  radius  of  the 

anterior  furface  of  the  fiint-glafs.  The  equation  is  of  this 

q 

form  pxz~\-qx*\-rz=.  o,  and  we  mull  again  make  s  =  ~  , 


1  r  mi  r  D 

and  /  =  r.  lherefore  s  = 

P 

A  N 

rq  —  Ej).  Then,  finally, 


q",  and  t  = 


X 


O' 

I 

a' 


■by 


—  —  t  s  : 


■J  is*~  *’ 


It  may  be  worth  while  to  take  a  particular  cafe  of  this 
condition.  Suppofe  the  crown  glafs  to  be  of  equal  convexi¬ 

ties  on  both  Tides.  This  has  feme  advantages  :  We  can  tell 
with  precifion  whether  the  curvatures  are  precifelv  equal, 
by  meafuring  the  focal  difiance  of  rays  refle&ed  back  from 
its  pofierior  furrace.  Thefe  difiances  will  he  precifely  equal. 
Now  it  is  of  the  utmofi  importance  in  the  conftrudtion  of 
an  obje&glafs  which  is  to  correct  the  fpherical  aberration, 
that  the  forms  be  precifely  fuch  as  are  required  by  our  for¬ 
mulae. 

In  this  cafe  of  a  lens  equally  convex  on  both  fides 

1  .  1 

-  is  =  —  7 

a  b 

,  •  A  B  C  D 

general  equation  —  —  —  —  y~z  —  —  L  tz. 


.  A  A 
then  —  ir  — 
a  *  4 


and  we  have  4. 

a  '2  1 


—  becomes  — .  Now  change  all  the  figns, 


We  had  =  - 
a  2 


But  when  we  make 


and 

and 


;  the  fame  as  is  the  former  cafe,  viz.  0,1603.. 


1  x 

n  the  unit  of  our  formula  of  aberration,  ^  ~  —  J .  There- 


Having  all  thefe  reciprocals,  we  may  find  b,  b\  and 
P ;  and  then  dividing  them  by  P,  we  obtain  finally 
a  =  0,^206 

b  ~  —  0,3206 
a  ~  —  0,3201 
V=  1  >5  33 
P=  1, 

By  comparing  this  objeft-glafs  with  the  former,  we  may 
remark,  that  cl  i  mini  filing  a  a  little  increafes  t,  and  in  this 
refpedt  improves  the  lens.  It  indeed  has  diminifhed  b\  but 
this,  being  already  confiderable,  no  inconvenience  attends  this 
diminution.  But  we  learn,  at  the  fame  time,  that  the  advan¬ 
tage  muff  be  very  fmall  ;  for  we  cannot  diminifh  a  much  more, 
without  making  it  as  fmall  as  the  fmalleft  radius  ol  the  ob- 
je£l  glais.  This  proportion  is  therefore  very  near  the  maxi¬ 
mum,  or  bed  poffible ;  and  we  know  that  in  fuch  cafes,  even 
confiderable  changes  in  the  radii  will  make  but  fmall  changes 
in  the  refult  :  for  thefe.  reafons  we  are  difpofed  to  give  a 
{hong  preference  to  the  firft  conftru&ion,  on  account  of  the 
other  advantages  which  we  (bowed  to  attend  it. 

As  another  example,  we  may  take  a  cafe  which  is  very 
nearly  the  general  piadtice  of  the  London  artifis.  1  he  ra¬ 
dius  of  curvature  for  the  anteiior  furface  of  the  convex 
crown-glafs  is  £ths  of  the  radius  of  the  pofierior  furface,  16 
that  h ==  4..  This  being  introduced  into  the  determinate 
equation,  gives 

a~  0,2938  o'  =  —  °>3443 

b  =  —  0,3526  1  z=  1 5 1 47  4 

As  another  condition,  we  may  fuppofe  that,  the  fecond 
or  fiint-glafs  is  of  a  determined  form. 

This  cafe  is  folved  much  in  the  fame  manner  as  the  for¬ 
mer.  Taking  h  to  reprefent  the  ratio  of  a  and  b' ,  we  have  y 


=r  - .  Subflitute  this  value  for  ~  in  the 
2  a 


and 


—  I  — // 

A 

equation  ^7- 

B 

—  —  +  E 

n  1 


D 


are  to  find  af.  This  in  numbers  is  ;  r  — 


A 

E—  -  + 

a 


B 


(i  -by—x-b- 

=  c,  by  which  we  the  final  equation  x2  +  j;c  +  /  =  o,  j* 


This  value  being  fubfiituted  in  the  general 

BCD  .  A 

+  E  =0,  g.ves  us  -a 

C  D  .  , 

o.  This  gives  for 

B  j  1 

=  A>  and,:=  A 


Eiii6 


—  o.  Then  t  —  — —  — ■  0,3867,  and  /=: 


0,6044 

.6044, 


/  C  D  ' 

VE  (1  —  hV  1  —  by 


and  ~  ==  — 


=  —  °>4444* 


1,360  ’  '  1,360 

Then  —is  =  0,1933  ;  ^  / 2:=  0,0374 ; 

and  — ^=—  0,6941  ;  fo  that  =  0,1933  — 

0,6941.  This  gives  two  real  roots,  viz.  0,8874,  and 
- —  0,5008.  If  we  take  the  firfi,  we  fhall  have  a  convex 
anterior  furface  for  the  fiint-glafs,  and  consequently  a  very 
deep  concave  for  the  pofierior  furface.  We  therefore  take 
the  fecond  or  negative  root  —  0^5008. 

We  find  y,  as  before,  by  the  equation  y  2=  y  +  t/,  =3 

0,1046,  which  will  give  a  large  value  of  b\ 


4  j  2 1 —  /. 

We  might  here  take  the  particular  cafe  of  the  fiint-glafs 

&  r  1 
being  equally  concave  on  both  fides.  X  hen,  becaufe  ^ 

.  .  2  1 

—  uy  and  in  the  cafe  of  equal  concavities  y  = 

it  is  Efficient  to  put  —  ~  u  for  A.  This  being  done,  the 

A  B  C  u 2  D  u  „r 

equation  becomes  —  —  “  “  ~r  2  +  &  —  o.  inis 

B  1  (4  D  u  —  2  C  u 2 

gives  s  =  ^  ^  A  XA  8 


+  e). 


We 


_  .  tel  C  355 

^ ■  We  Imagine  that  thefe  cafes  are  fufficient  for  fhowing 
the  management  of  the  general  equation;  and  the  example  of 
the  numerical  folution  of  the  firfl  cafe  affords  inflancea  of 
the  only  niceties  which  occur  in  the  procefs,  viz.  the  proper 
■  employment  of  the  pofitive  and  negative  quantities. 

We  have  oftener  than' once  obferved,  that  the  formula  is 
j  not  perfedly  accurate,  and  that  in  very  large  apertures  er- 
V  tors  will  remain.  It  is  proper  therefore,  when  we  have  ob- 
J  tained  the  form  of  a  compound  obje£t-glafs,  to  calculate  tri- 
Is  gonometrieallv  the  prog  refs  of  the  light  through  it ;  and  if 
I  we  find  a  confiderable  aberration,  either  chromatic  or  fphe- 
rical,  remaining,  we  mud  make  fuch  changes  in  the  curva- 
tures  as  will  correct  them.  We  have  done  this  for  the  firfl 
example  ;  and  we  find,  that  if  the  focal  diftance  of  the  com¬ 
pound  objedt  glafs  be  ico  inches,  there  remains  of  the  fphe- 
vical  aberration  nearly  -^th  of  an  inch,  and  the  aberration 
of  colour  is  over  corrected  above  £th  of  an  inch.  The  firfl 
aberration  has  been  diminifhed  about  6  times,  and  the  other 
about  30  times.  Both  of  the  remaining  errors  will  be  di- 
nvnidied  by  increafing  the  radius  of  the  inner  fur: aces. 
This  will  diminifh  the  aberration  of  the  crown  glafs,  and 
will  diminifh  the  difperfion  of  the  flint  more  than  that  of 
the  crown.  But  indeed  the  remaining  error  is  hardly  worth 
our  notice. 

It  is  evident  to  any  perfon  converfant  with  optical  difcuf- 
fioas,  that  we  fhall  improve  the  corredlkn  of  the  fpherical 
aberration  by  diminifhing  the  refractions.  If  we  employ 
two  lenfe^  for  producing  the  convergeney  of  the  rays  to  a 
real  focus,  we  fhall  reduce  the  aberration  to  ^th.  There¬ 
fore  a  better  achromatic  glafs  will  be  formed  of  three  lenfes, 
tv\o  of  which  are  convex  and  of  crown-glafs.  The  refrac¬ 
tion  being  thus  divided  between  them,  the  aberrations  are 
kflened.  There  is  no  occafion  to  eniploy  two  concave  lenfes 
of  flint-glafs  ;  there  is  even  an  advantage  in  ufing  one.  The 
aberration  being  confiderable.  lefs  of  it  will  ferv’e  for  correc¬ 
ting  the  aberration  of  the  crown-glafs,  and  therefore  fuch 
a  form  may  be  feledled  as  has  little  aberration.  Some  light 
is  indeed  loft  by  thefe  two  additional  furfaces  ;  but  this  is 
much  more  than  compenfated  by  the  greater  apertures  which 
vve  can  venture  to  give  when  the  curvature  of  the  furface  is 
fo  much  diminifhed.  We  proceed  therefore  to 

The  ConJlruBwn  of  a  Tr  iple  Achromatic  Oljecl-glafs . 

It  is  plain  that  there  are  more  conditions  to  be  afiumed 
before  we  can  render  this  a  determinate  problem,  and  that 
the  invefligation  muft  be  more  intricate.  At  the  fame 
time,  it  mull  give  11s  a  much  greater  variety  of  conftruc- 
tions,  in  confeqnence  of  our  having  more  conditions  necef- 
fary  for  giving  the  equation  t'.is  determinate  form.  Our 
limits  will  not  allow  us  to  give  a  full  account  of  all  that 
may  be  done  in  this  method.  We  fhall  therefore  content 
ourfelves  with  giving  one  cafe*  which  will  fnfficieiitly  point 
out  the  method  of  proceeding.  We  fhall  then  give  the 
rtfults  in  foine  other  eligible  cafes,  as  rules  to  ai  tills  by 
which  they  may  conftrudl  fuch  glades, 
y  .  -^et  ^ie  anf^  fecond  glaffes  be  of  equal  curvatures  on 
j  noth  fides  ;  the  firft  being  a  double  convex  of  crown-glafs, 
and  the  fecond  a  double  concave  of  flint-glafs. 


btill  making  n  the  .  unit  of  our  calculus 


firfl  place  ur  —  —  1,  =  —  a\  b',  Therefore 


vve  have 
1 


(i-j). 


in  the 
1 

~bf  “ 


1 

or 


quation 


o,  or  — -  =» 
n 


1 

u  ~ 


clmr 

+  -— =0 


1.  Therefore  the  e- 


becoines  u  —  1  ft-  — 7  ss 


1 .  Let  us  call  this  value  u . 


TeJeftap^» 


(«  —  1)}  -p  ■  p 
And  if  we  make  11 


•  m  =  C ,  we  fhall  have 


■  —  c. 


•j"  u 

(*'- 


(m  —  1  J.  Alfo 
-  I  ),  —  m  - —  mr,  = 


I  ;  177  =  in  ■ 


C. 


The  equality  of  the  two  curvatures  of  each  lens  gives  - 

°  a 


Therefore  -  = 
a 


1 


T19  —  ~z  j  and 


2  a 

111  1  f 

b''  a"  n1  9  ’  d '  U  * 

Subftituting  thefe  values  in  the  equaticH  (p.  35  r.  col.  2. 
par.  5.),  we  obtain  the  three  formulas, 

c  [m  -f-  2) 

4  m 

1  -f-  2 

^r+(3^+«)  (m — I) 
2  {ml  +  1)  (m> —  I  )  (3  m(  2 )  (m  —  1  )  * 

m>  m 


1.  -  cm 2  —  i  c  (2  m  ^  1) 

2.  —  m  2  -f-  i  (2  m'  -f-  1)  — 


:  u  3  m  — 


c  d  2  (  2  m  -f*  1 )  c  d  (m  +  2  ) 


(3 m  +  0  +  - 


4  c  d  U  (  rn  -f-  I  ) 


+ 


m  a 

cc^d  (3  m-f~  2) 


- -  c  cr  u'% 


Now  arrange  thefe  quantities  according  as  they  are  co* 
1  1 

efficients  of  and  of  ^-77,  or  independent  quantities.  Let 

the  coefficient  of  i-  be  A,  that  of  JL  be  B,  and  the  in- 
a"  a 

dependent  quantity  be  C,  wre  have 
c  u<  (/n  4*  2) 

- - 5  B=riA(2m-f  1). 


A  — 

rn 

and  C  =  c  m  ; 


4  cc* d  (in  +  f  ), 


c  {m  - f-  2  ) 


4  m 


(n 


■1)  +cu' 
rri  +  2 


4  m 

‘(3  “ 


m 

2  1  )  (777  —  1  ) 

m' 


+  i  (  2  m'  +  1 )  +  (  3  m'  +  1 ) 

:A=+2}-4«(,.+i) 

(3^4“2)  (m — l)^ 


+  0- 


A 


1\ 


Our  equation  now  becomes  C  zz  0. 

a  1 

This  reduced  to  numbers,  by  computing  the  valuesofthe 


coefficients,  is  ■ 


,312  1,207 


■°>3257  =  0* 


a  a 

This,  divided  by  1,3 1 2,  gives  s  =  —  0,92  ;  and  t  ==  — 

0,2482  ;  —  rtr  zz  0,46  $  ^  s1  =  0,21 16  ;  and  V ^  r"  —  t 
=  —  0,678 1. 


And,  finally,  -7  =  a, \6  : 


0,6781. 

This  has  two  roots,  viz.  0,2 1  Stand  —  1,1381.  The 
laid  would  give  a  very  fmall  radius,  and  is  therefore  reje&ed. 

Now,  proceeding  with  this  value  of  —  and  the  wc 

get  the  other  radius  and  then,  by  means  of  u' ,  we  get 
the  other  radius  which  is  common  to  the  four  furfaces* 

Then,  by  -pr  =  ^7 — c\  we  get  value  of  P. 

The  radii  being  all  on  the  fcale  of  which  n  is  the  unit, 
they  muft  be  divided  by  P  to  obtain  their  value  on  the 
fcale  which  has  P  for  its  unit.  This  will  give  us 
y  y  2 


a 


c 


Te’efcope. 


TEL 

a  =  —  t,  =  —  a',  =  b',  =  0,530 

1,215 

i''=  —  0,3046 

P=  1. 

This  is  not  a  very  good  form,  becaufe  the  laid  furface  has 
too  great  curvature. 

We  thought  it  worth  while  to  compute  the  curvatures 
for  a  cafe  where  the  internal  furfaces  of  the  lenfes  coincide, 
in  order  to  obtain  the  advantages  mentioned  on  a  former  oc- 
cafion.  The  form  is  as  follows : 

The  middle  lens  is  a  double  concave  of  flint-glafs  ;  the 
laid  lens  is  of  crown-glaf3,  and  has  equal  curvatures  on  both 
fides.  The  following  table  contains  the  dimenfions  ot  the 
glaffes  for  a  variety  of  focal  diftances.  ihe  firft  column 
contains  the  focal  diftances  in  inches  ;  the  fecond  contains 
the  radii  of  the  firft  furface  in  inches  ;  third  contains 
the  radii  of  the  pofterior  furface  of  the  firft  lens  and  ante¬ 
rior  furface  of  the  fecond  ;  and  the  fourth  column  has  the 


radii  of  the  three  remaining  furfaces, 


24 

36 

4-8 

60 
72 
84 
96 
108 
120 
We  have 


9>2S 

18,33 

*7.33 

36>42 

45.4* 

54.5 

63. ? 

72.6 

81.7 

9°>7 


by  a! 

6,17 

12.25 

18.25 
24»33 
30*33 
36,42 

4*>5 

48,5 

54>j8 

60,58 


V ,  a",  l’< 
1*>7  5 
25.5 
38, T7 

50,92 

63,58 

76>33 

89, 

121,75 

114,42 

127,17 
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perfion  were  carefully  taken  ;  but  there  is  great  diverfity,  Teleft^ 
particularly  in  the  flint-glafs.  We  are  well  informed  thatw 
the  manufa&ure  of  this  article  has  confiderably  changed  of 
late  years,  and  that  it  is  in  general  lefs  refi active  and  lefs 
difperfive  than  formerly.  'This  muft  evidently  make  a  change 
in  the  forms  of  achromatic  glaffes.  The  proportion  of  the 
focal  diilance  of  the  crown-glaffes  to  that  of  the  flint  muft 
be  increafed,  and  this  will  occaflon  a  change  in  the  curva¬ 
tures,  which  fhall  correct  the  fpherical  aberration.  We  ex¬ 
amined  with  great  care  a  parcel  of  flint-glafs  which  an  ar- 
tilt  of  this  city  got  lately  for  the  purpofe  of  making  achro* 
matic  object- glaffes,  and  alfo  fome  very  white  crown-glafs 
made  in  Leith  ;  and  we  obtained  the  following  meafures  : 

m  =  M29  ~T~i—  — 2  =  0,64841. 

ro'  =  1,578  dm!  219  ^  ^ 

We  computed  fome  forms  for  triple  obj eft* glaffes  made 
of  thefe  glaffes,  which  we  fhall  fubjoin  as  a  fpecimen  of  the 
variations  which  this  change  of  data  will  occaflon. 

If  all  the  three  lenfes  are  made  ifolceles,  we  have 


had  an  opportunity  of  trying  glaffes  of  this 
conftru&ion,  and  found  them  equal  to  any  of  the  fame 
length,  although  executed  by  an  artift  by  no  means  excel¬ 
lent  in  his  profelfion  as  a  glafs-grinder.  This  very  circum- 
ffance  gave  us  the  opportunity  of  feeing  the  good  efledfs  of 
interpofmg  a  tranfparent  fubftance  between  the  glaffes.  We 
put  fome  clear  turpentine  varnifh  between  them,  which  com¬ 
pletely  prevented  all  refieftion  from  the  internal  furfaces. 
.Accordingly  thefe  telefcopes  were  furprifingly  bright;  and 
although  the  rouchnefs  left  by  the  firft  grinding  was  very 
perceptible  by  the  naked  eye  before  the  glades,  were  put 
together,  yet  when  joined  in  this  manner  it  entirely  difap- 
peared,  even  when  the  glaffes  were  viewed  with  a  deep 
magnifier. 

The  aperture  of  an  ohjea-glafs  of  this  conftru&ion  of  30 
inches  focal  diftance  was  3-3-th  inches,  which  is  confiderably 
more  than  any  of  Mr  Doilond’s  that  we  have  feen. 

If  we  fhould  think  it  of  advantage  to  make  all  the  three 
lenfes  ifolceles,  that  is,  equally  curved  on  both  furfaces,  the 
general  equation  wil  give  the  following  radii  : 
a  =  +  0,639  o'  —  — 0,5285  a"  =  +  °j^4  1 3 

b  — 0,639  £'=+0,5285  b”~  —  0,6413 

This  feems  a  good  form,  having  large  radii. 

Should  we  choofc  to  have  the  two  crown-glafs  lenfes 
ifofceles  and  equal,  we  muft  make 
<3= +  0,641  2  <2'  =  —  0,9227  <*''  —  +  0,6412 

bzz  —  0,6412  #=+0,5367  £'  =  —  0,6412 

This  form  hardly  differs  from  the  laft. 

Our  readers  will  recollect  that  all  thefe  forms  proceed  on 
certain  meafures  of  the  refra&ive  and  difperfive  powers  of 
the  fubftances  employed,  which  are  expreffed  by  ?n,  m\  d  m, 
and  d  m' ;  and  we  may  be  affured  that  the  formulae  are  fuffi- 
ciently  exadf,  by  the  comparifon  (which  we  have  made  in 
one  of  the  cafes)  of  the  rcfult  of  the  formula  and  the  trigo¬ 
nometrical  calculation  of  the  progrefs  of  the  rays.  The  er¬ 
ror  was  hut  -gftth  of  the  whole,  ten  times  lefs.  than  ano¬ 
ther  error,  which  unavoidably  remains,  and  will  be  con- 
fidered  pvefently.  Thefe  meafures  of  refraftion  and  dif- 


-  =  4-0,796 

o'  =  —  0,474 

=4-  0,502 

=  —0,796 

£'  =  4-0,474 
Or 

£7  =  —  0,502 

=  0,504 

a'  =  —  0.475 

<  =  +  0.793 

=  —  0,504 

b'  =  0.475 

b  =  —0,793 

f  the  middle  lens  be  ifofceles,  the  two  crown-glafs  lei 

may  be  made  of  the  fame  form  and  focal  diftance,  and  pla¬ 
ced  the  fame  way.  This  will  give  us 

0=  +  0,705  a  =  —  0,475  *''=+0,705 

b  = —  0,547  ^  ==  +  c>475  ^  — — ’°>547 

iV.  B.  This  conftru&ion  allows  a  much  better  form,  if  the  . 
meafures  of  refraction  and  difperfion  are  the  fame  that  we 
ufed  formerly.  For  we  fhall  have 

0  =  +  0,628  d  =3 —  0,579  a[  =  +  0,628 

£  =  —  0,749  £'=+0,579  £' = —  0,749 

And  this  is  pretty  near  the  practice  of  the  London  opti¬ 
cians. 

We  may  here  obferve,  upon  the  whole,  that  an  amateur 
has  little  chance  of  fucceeding  in  thefe  attempts.  The  di¬ 
verfity  of  glaffes,  and  the  uncertainty  of  the  workman's 
producing  the  very  curvatures  which  he  intends,  is  fo  great, 
that  the  objeCt- glafs  turns  out  different  from  our  expecta¬ 
tion.  The  artift  who  makes  great  numbers  acquires  a  pretty- 
certain  guefs  at  the  remaining  error  ;  and  having  many  kn- 
fes,  intended  to  be  of  one  form,  but  unavoidably  differing  a 
little  from  it,  he  tries  feveral  of  them  with  the  other  two, 
and  finding  one  bettei  than  the  reft,  he  makes  ule  ot  it  to 
complete  the  fet. 

The  great  difficulty  in  the  conftru&ion  is  to  find  the  ex- 
a<ft  proportion  of  the  difpciive  powers  of  the  crown  and 
flint  glafs.  The  crown  is  pretty  conftant;  but  there  is 
hardly  two  pots  of  flint-glafs  which  have  the  fame  difperfive 
power.  Even  if  conftant,  it  is  difficult  to  meafure  it  accu¬ 
rately  ;  and  an  error  in  this  greatly  affe&s  the  inftrument, 
becaufe  the  focal  diftances  of  the  lenfes  muft  be  nearly  a3 
their  difperfive  powers.  The  method  of  examining  this 
circumftance,  which  we  found  moft  accurate,  was  as  fol¬ 
lows  ; 

The  fun’s  light,  or  that  of  a  brilliant  lamp,  paffed  through 
a  fmall  hole  in  a  board,  and  fell  on  another  board  pierced 
alfo  with  a  fmall  hole.  Behind  this  was  placed  a  fine  prifm 
A  (fig.  10.),  which  formed  a  fpedlrum  ROV  on  a  Icreen 
pierced  with  a  fmall  hole.  Behind  this  was  placed  a  prifm 
B  of  the  fubftance  under  examination.  The  ray  which  was 
refradfed  by  it  fell  on  the  wall  at  D,  and  the  diftance  of  its 
illumination  from  that  point  to  C,  on  which  an  unrefradted 
ray  would  have  fallen,  was  carefully  meafured.  This  fhow- 
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ed  the  refradfion  of  that  colour.  Then,  in  order  that  we 
might  be  certain  that  we  always  compared  the  relra&ion  of 
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the  fame  prccife  colour  by  the  different  prifms  placed  at  B, 
we  marked  the  precife  pofition  of  the  prifm  A  when  the 
ray  of  a  particular 'colour  fell  on  the  prifm  B.  Ihis  was 
done  by  an  index  AG  attached  to  A,  and  turning  with  it, 
when  we  caufed  the  different  colours  of  the  fpearum  form¬ 
ed  by  A  to  fall  on  B.  Having  examined  one  prifm  B  with 
refpeft  to  all  the  Colours  in  the  fpeCtrum  formed  by  A,  we 
put  another  B  in  its  place.  Then  bringing  A  to  all  its  for¬ 
mer  pofitions  fucceffively,  by  means  of  a  graduated  arch 
HGK,  we  were  certain  that  when  the  index  was  at  the  fame 
divifion  of  the  arch  it  was  the  very  ray  which  had  been 
made  to  pafs  through  the  fir  ft  prifm  B  in  a  former  experi¬ 
ment,  We  did  not  folicitoufly  endeavour  to  find-  the  very 
extreme  red  and  violet  rays  ;  becaufe,  although  we  did  not 
learn  the  whole  difperhons  of  the  two  prifms,  we  learned 
their  proportions,  which  is  the  circumftance  wanted  in  the 
conftru£tion  of  achromatic  glades.  It  is  in  vain  to  attempt 
this  by  meafming  the  fpe&rums  tliemfelves  ;  for  we  cannot 
be  certain  of  felt  cling  the  very  fame  colours  for  the  eompa- 
rifon,  becaufe  they  fucceed  in  an  inftniible  gradation. 

The  intelligent  reader  will  readily  obferve,  that  we  have 
hitherto  proceeded  on  the  iuppofition,  that  when,  by  means 
of  contrary  rtlr?.£lions,  we  have  united  the  extreme  led  and 
violet  lays,  we  have  alfo  united  all  the  others.  But  this  is 
quite  gratuitous.  Sir  Ifaac  Newton  would,  however,  have 
made  the  fame  fuppofition  ;  for  he  imagined  that  the  diffe¬ 
rent  colours  divided  the  fpc£lruni  formed  by  all  fubllances 
in  the  proportions  of  a  mufical  canon.  t  his  is  a  millakc. 
When  a  fpe&rum  is  formed  by  a  prifm  of  crown  glafs,  and 
another  of  precifely  the  fame  length  is  formed  by  the  fide  of 
it  by  a  prifm  of  flint-glafs,  the^confine  between  the  green 
and  blue  will  he  found  precifely  in  the  middle  of  the  firfl 
fpeftrum,  but  in  the  fecond  it  will  be  confiderably  nearer  to 
the  red  extremity.  In  fhort,  different  fubllances  do  not 
difperfe  the  colours  in  the  fame  proportion. 

The  effedl  of  this  ii  rationality  (fo  to  call  it)  of  dhperfion, 
will  appear  plainly,  we  hope,  in  the  following  manner  :  Let 
A  (fig.  9.  A)  repreienta  fpotof  white  tolar  light  falling  per¬ 
pendicularly  on  a  wall.  Suppofe  a  prifm  of  common  glais 
placed  behind  the  hole  through  which  the  light  is  admitted, 
with  its  refrae^ling  angle  facing  the  left  hand.  It  will  refraCt 
the  beam  of  light  to  the  right,  and  will  at  the  fame  time 
difperfe  this  heterogeneous  light  into  its  component  rays, 
carrying  the  extreme  red  ray  horn  A  to  K,  the  extreme 
orange  from  A  to  O,  the  extreme  yellow  from  A  to  Y,  Sec. 
and  will  form  the  ufual  mifmatic  fpeclrum  ROYGBPVC. 
If  the  whole  length  Rfc  he  divided  into  1000  parts,  we 
fh all  have  (when  the  whole  refraction  A  11  is  fmall)  RO 
very  neatly  25,  RYzrzco,  RG=333*  Rb— 5°°* 

667,  RV«778,  and  RC  =  iooo  ;  this  being  the  propor¬ 
tion  obferved  in  the  differences  of  the  fines  of  retraction  by 
Sir  ifaac  Newton. 

Perhaps  a  refracting  medium  may  be  found  fuch,  that  a 
imim  made  of  it  would  refraCt  the  white  light  from  A  ,  in 
the  upper  line  of  this  figure,  in  fuch  a  manner  that  a  fpec- 
trum  ROYGB'PVC'  (hall  be  formed  at  the  fame  di- 
ftance  from  A',  and  of  the  fame  length,  but  divided  in  a  dif¬ 
ferent  proportion.  We  do  not  know  that  fuch  a  medium 
has  been  found  ;  but  we  know  that  a  prifm  of  flint-glafs 
has  its  rcfraCtive  and  difperfive  powers  fo  conftituted,  that 
if  ATP  be  taken  about  jd  of  AR,  a  fpot  of  white  light, 
formed  by  rays  falling  perpendicularly  at  H',  will  be  fo  re- 
fradted  and  difperfcd,*that  the  extreme  red  ray  will  be  car¬ 
ried  from  PT  to  R',  and  the  extreme  violet  from  PI  to  C , 
and  the  intermediate  colours  to  intermediate  points,  forming 
a  fpeCtrum  refembliug  the  other,  but  having  the  colours  more 
conltipated  towards  R',  and  more  dilated  tov/ards  C  ;  fo 
that  the  ray  which  the  common  glafs  carried  to  the  middLe 


point  B  of  the  fpearum  RC  is  now  in  a  point  B'  of  the  Telefcopc.^ 
fpearum  R'C',  confiderably  nearer  to  R'.  , 

Dr  Blair  has  found,  on  the  other  hand,  that  certain  fluids, 
particularly  fuch  as  contain  the  muriatic  acid,  when  formed 
into  a  prifm,  will  refraa  the  light  from  H"  (in  the  lower 
line)  lo  as  to  form  a  fpearum  R'C7  equal  to  RC,  and  as 
far  removed  from  A"  as  RC  is  from  A,  but  having  the  co¬ 
lours  more  dilated  toward  R  ',  and  more  conftipated  to¬ 
ward  C,  than  is  obferved  in  RC ;  fo  that  the  ray  which  was 
carried  by  the  prifm  of  common  glafs  to  the  middle  point 
B  is  carried  to  a  point  B",  confiderably  nearer  to  C7. 

Let  us  now  fuppofe  that,  inftead  of  a  white  fpot  at  Ar 
we  have  a  prifmatic  fpe£trum  AB  (fig.  9*  ®)>  an^. 
prifm  of  common  glafs  is  applied  as  before,  immediately  be¬ 
hind  the  prifm  which  forms  the  fpe&rum  AB.  We  know 
that  this  will  be  refracted  fidewife,  and  will  make  a  fpeclrum 
ROYGBPC,  inclined  to  the  plane  of  refraction  in  an  angle, 
of  450  ;  fo  that  drawing  the  perpendicular  RC',  we  have 
RC'=C  C. 

We  alfo  know  that  the  prifm  of  flint-glafs  would  refract 
the  fpeCtrum  formed  by  the  firfl  prifm  on  E HI ,  in  iuch  a 
manner  that  the  red  ray  will  go  to  R,  the  violet  to  C,  and 
the  intermediate  rays  to  points  0,  y,  g ,  b ,  />,  *u,  fo  fituated 
that  O’  0  is  =  R  O'  of  the  other  figure  ;  Yy  is  =  R  Y'  of 
that  figure,  Gg  =  R'G  ,  &c.  Thefe  points  muff  there¬ 
fore  lie  in  a  curve  RoygbpvC,  which  is  convex  toward 
the  axis  R'C'. 

In  like  manner  we  may  be  affured  that  Dr  Blair’s  fluid 
will  form  a  fpearum  R  0  y'  g'  V  p\  vr  C,  concave  toward 
R'C. 

Let  it  be  obferved  by  the  way,  that  this  is  a  very  good 
method  for  difeovering  whether  a  medium  difperfes  the  light 
in  the  fame  proportion  with  the  prifm  which  is  employed 
for  forming  the  firft  fpedtrum  AB  or  EF.  It  difperfes  in 
the  fame  or  in  a  different  proportion,  according  as  the  ob¬ 
lique  fpe&i'um  is  lb aight  or  crooked;  and  the  exaapiopor- 
tion  correfponding  to  each  colour  is  had  by  meafuring  the 
ordinates  of  the  curves  R  b  C  or  R  V  C. 

Having  formed  the  oblique  fpearum  RBC  by  a  prifm  of 
common  glafs,  we  know  that  an  equal  pnim  of  the  fame 
glafs,  placed  in  a  contrary  pofition,  will  bring  back  all  the 
rays  from  the  fpearum  RBC  to  the  fpearum  AB,  laying 
each  colour  on  its  former  place. 

In  like  manner,  having  formed  the^  oblique  fpearum 
R  b  C  by  a  prifm  of  flint-glafs,  we  know  that  another  prifm 
of  flint-glafs,  placed  in  the  oppofke  dire&ioivwill  being  ali  i 
the  rays  back  to  the  fpearum  EHF. 

But  having  formed  the  oblique  fpedrum  RBC  by  a  prifm 
of  common  glafs,  if  we  place  the  flint-glafs  prifm  in  the  con. 
trary  pofition,  it  will  bring  the  colour  R  back  to  E,  and 
the  colour  C  to  F  ;  but  it  will  not  bring  the  colour  B  to 
H,  but  to  a  point  fuch  that  B h  is  equal  to  and  b  B 
to  h  H.  In  like  manner,  the  oilier  colours  will  not  be 
brought  back  to  the  ftraight  line  EHF,  but  to  a  curve 
E  h  F,  forming  a  crooked  fpearum. 

In  like  manner,  the  fluids  difeovered  by  De  Blair,  when 
employed  to  bring  back  the  oblique  fpearum  RBC  formed 
by  common  glafs,  will  bring  its  extremities  back  to  E  and 
F,  and  form,  the  crooked  ^  fpearum  E  //  F  lying  beyond 

EHF.  •  r  ,  lf 

This  experiment  evidently  gives  us  another  method  tor 
examining  the  proportionality  of  the  difperfion  of  different 

fubllances.  .. 

Having,  by  common  glafs,  brought  back,  the  oblique 
fpearum  formed  by  common  glafs  to  its  natural  place  AB* 
fuppofe  the  original  fpearum  at  AB  to  contraft  gradually 
(as  Newton  has  made  it  do  by  means  of  a  lens),  it  is  plain 
that  the  oblique  fpearum  will  alfo  contrad,  and  fo  will  th* 
o  fecond 
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Jj  fp  eft  rum  at  AB  ;  and  ft  will  at  lafl  coalefce  into  a 

whlte  fP°t.  The  efFe&  will  be  equivalent'  to  a  gradual 


compreiiion  of  the  whole  fiqure,  by  which  the  parallel 
AR  and  BC  gradually  approach,  and  at  hft  unite. 

.  In  Ilice  planner,  when  the  oblique  fpe&rum  formed  by 
Hint-glafs  is  brought  back  to  EHF  by  a  fiiut-glais  prifm, 
and  the  figure  comprcfled  in  the  fame  gradual  manner,  all 
the  colours  will  coalefce  into  a  white  fpot. 

But  when  fhnt-glaf?  is  employed  to  bring  back  the  ob¬ 
lique  foe&rum  formed  by  common  gl?.fs,  it  forms  the  crook¬ 
ed  fpeclrum^  E  h  F.  Now  let  the  figure  be  comprefled. 

I  he  curve  E  h  b  wifi  dc  doubled  down  on  the  line  1*1  d,  and 
there  will  be  formed  i  compound  fpe&rum  H  b9  quite  un¬ 
like  the  common  fpe&rum,  being  purple  or  claret  coloured 
at  H  by  the  mixture  of  the  extreme  red  and  violet,  and 
green  edged  with  blue  at  h  by  the  mixture  of  the  green 
and  blue.  The  fluid  priims  would  in  like  manner  form  a 
ipedfrum  of  the  fame  kind  on  the  other  fide  of  H. 

i.  his  is  precitely  what  is  obferved  in  achromatic  objecl- 
gbfes  made  of  crown-glafe  and  flint  :  for  the  refraction 
from  A  to  R  correfponds  to  the  refraCt ion  of  the  convex 
crovvn-glafs  ;  and  the  contrary  refraction  from  R  to  E  cor¬ 
refponds  to  the  contrary  refraftion  of  the  concave  flint- 
glalo,  which  fh  lfl  leaves  a  part  of  the  fir  ft  refraction,  produ¬ 
cing^  convergence  to  the  axis  o^  the  telefcope.  It  is  found 
to  give  a  purple  or  wine  coloured  focus,  and  within  this  a 
green  one,  and  between  thefe  an  imperfeft  white.  Dr  Blair 
found,  that  when  the  eye*  glafs  was  drawn  out  beyond  its 
p  opei  difiance,  a  liar  was  furrounded  by  a  green  fringe,  by 
the  green  end  of  the  fpeCtrum,  which  eroded  each  other 
within  the  focus  ;  and  when  the  eye-glafs  was  too  near  the 
objeft-;) lafs,  the  ftar  had  a  wine-coloured  fringe.  The  green 
rays  were  ultimately  mod  refraCted.  N.  B.  We  fhould  ex- 
peft  the  fringe  to  be  of  a  blue  colour  rather  than  a  green. 
But  this  is  eafily  explained  :  The  extreme  violet  rays  are 
very  faint,  fo  as  hardly  to  be  fenfible  ;  therefore  when  a 
compound  glafs  is  made  as  achromatic  as  poiTiblc  to  our 
fenfes,  in  all  probability  {nay  certainly)  thefe  almoft  infen- 
fiLle  violet  rays  are  left  out,  and  perhaps  the  extreme  co- 
lours  which  are  united  are  the  led  and  the  middle  violet 
rays.  'I  his  makes  the  green  to  be  the  mean  ray,  and  there¬ 
fore  the  mod  eutlianding  when  the  difperdons  are  not  pro¬ 
portional. 

Dr  Blair  very  properly  calls  thefe  fpeftrums,  H h  and  H //, 
frondary  /ft Brims,  and  feems  to  think  that  he  is  the  firft 
tvho  has  taken  notice  of  them.  But  Mr  Clairault  was  too 
accurate  a  mathematician,  and  too  careful  an  obferver,  not 
to  be  aware  of  a  circumftr.nce  which  was  of  primary  confe- 
quer.ee  to  the  whole  inquiry.  He  could  not  but  obferve 
that  the  fuccefs  retied  on  this  very  particular,  and  that  the 
proportionality  of  difpetlion  was  indifpenfably  necelfary. 

This  fubjedt  was  therefore  touched  on  by  Clairault ;  and 
fully  difcuflcd  by  Bofcovich,  firft  in  his  Dilfertations  pub- 
hilled  at  Vienna  m  1759;  then  in  the  Comment.  Bouomcvfis ; 
andj  laftly,  in  his  Opujcula ,  pnblilhed  in  1785.  Dr  Blair,  in 
his  ingenious  Diflertation  on  Achromatic  Glaffes,  read  to 
the  Royal  Society  of  Edinburgh  in  1793,  feems  not  to 
have  known  of  the  labours  of  thefe  writers;  fpeaks  of  it  as 
anew  discovery;  and  exhibits  fome  of  the  confequences  of 
this  principle  111  a  fingnlar  point  of  view,  as  fomething  very 
paradoxical  an  4  inconfiflent  with  the  ufually  received  no¬ 
tions  on  thefe  fubjeds.  But  they  are  by  110  means  fo.  We 
are,  however,  much  indebted  to  his  ingenious  refearches, 
and  his  fuccefsful  endeavours  to  find  fome  remedy  for  this 
imperiedh'on  of  achromatic  glafles.  Some  of  his  contri¬ 
vances  are  exceedingly  ingenious  ;  but  had  the  Dodor  con¬ 
futed  thefe  writers,  he  would  have  faved  hiinfelf  a  pood  deri 
of  trouble.  0 


]  tel 

Bofcovich  {bows  how  to  unite  the  two  extremes  with  the  TVlcfl 
moil  outftauding  colour  of  the  fecondary  fpe&rum,  by'' 
means  of  a  third  fub fiance.  When  we  have  done  this,  the 
aberration  occafioned  by  the  fecondary  fpe&rums  muft  be 
prodigionily  dimini  filed  5  for  it  is  evidently  equivalent  to 
the  union  of  the  points  H  and  h  of  our  figure.  Whatever 
Cciufe  produces  this  mull  diminiih  the  curvature  of  the  arches 
E  h  and  h  I*  :  but  even  ir  thefe  curvatures  were  not  dimi- 
mihed,  their  greateft  ordinates  cannot  exceed  Jth  of  Ilk  ; 
and  we  may  fay,  without  hefitation,  that  by  uniting  the 
mean  or  moll  outfianding  ray  with  the  two  extremes,  the 
remaining  difperfion  will  be  as  much  lefs  than  the  uncor- 
reded  colour  of  Dollond’s  achromatic  glafs,  as  this  is  left 
than  four  times  the  difperiion  of  a  common  otjeft-.dafs.  It 
m  11  —  therefore  be  altogether  in  fenfible. 

Bofcovich  aflerts,  that  it  is  not  poffible  to  unite  more 
than  two  coloms  by  the  oppolite  reiradion  of  two  fubi 
fiances,  which  do  not  difperfe  the  light  in  the  fame  propor- 
tions.  .  Dr  Blair  makes  Ik. lit  of  this  aflertion,  as  he  finds  it 
made  in  general  terms  in  the  vague  and  paltry  extraft  made 
by  Prieftky  from  Bofcovich  in  his  Effay  on  the  Hiftory  of 
Optics  ;  but  had  he  read  this  author  in  his  own  difierta- 
tions,  he  would  have  Ren  that  he  was  perfedly  right.  Dr 
Blair,  however,  has  hit  on  a  very  ingenious  and  riTcdual 
method  or  producing  this  union  of  three  colours.  In  the 
fame  way  as  we  corred  the  difperfion  of  a  concave  lens  of 
crown-plafs  by  the  oppofite  difperfiou  of  a  concave  lens  of 
flint-glafs,  we  may  corred  the  fecondary  difperfiou  o*'  an 
achromatic  convex  lens  by  the  oppofite  fecondary  difperfion 

an  achromatic  concave  lens.  But  the  intelligent  reader 
will  obferve,  that  this  union  does  not  contradid  the  affer- 
tion  of  Bofcovich,  becaufe  it  \inecejfarily  produced  by  means 
of  three  refrading  fubftances. 

The  moft  effential  fervice  which  the  public  has  received 
at  the  hands  of  Dr  Blair  is  the  dilcovery  of  fluid  mediums 
o*-  a  proper  difperfive  power.  By  compofing  the  lenfes  of 
fuch  fubftances,  we  are  at  once  freed  rrom  the  irregula¬ 
rities  in  the  refradion  and  difperfion  of  flint-glafs,  which 
the  chemifis  have  not  been  able  to  free  it  from.  In  what¬ 
ever  way  this  glafs  is  made,  it  confiils  of  parts  which  differ 
both  in  refradive  and  difperfive  power  ;  and  when  taken  up 
from  the  pot,  thefe  parts  mix  in  threads,  which  may  be  dii- 
feminated  through  the  mais  in  any  degree  of  finenefs.  But 
they  {till  retain  their  properties  ;  and  when  a  piece  of  flint- 
glals  has  been  formed  into  a  lens,  the  eye,  placed  in  its  fo¬ 
cus,  fees  the  whole  furface  occupied  by  gliftening  thteads  or 
broader  veins  running  acrofs  it.  Great  rewards  have  been  of¬ 
fered  for  removing  this  defect,  but  hitherto  to  no  purpofe. 

We  beg  leave  to  propole  the  following  method  :  Let  the 
glafs  be  reduced  to  powder,  and  then  melted  with  a  great 
proportion  of  alkaline  fait,  fo  as  to  make  a  liquor  filicum. 

When  precipitated  fiom  this  by  an  acid,  it  mull  be  in  a 
Hate  of  very  uniform  compofition.  If  again  melted  into 
glals,  we  fhould  hope  that  it  would  be  free  from  this  de- 
fedl ;  if  not,  the  cafe  ieems  to  be  defperate. 

But  by  ufing  a  fluid  medium,  Dr*  Blair  was  freed  from 
all  this  embarraffment ;  and  he  acquired  another  immenfe 
advantage,  that  of  adj  idling  at  pleafure  both  the  refra&ive 
and  difperfive  powers  of  his  lenfes.  In  folid  lenfes,  we  do 
not  know  whether  we  have  taken  the  curvatures  fuited  to 
the  retradions  till  our  glafs  is  finifhed  ;  and  it  we  have  mis¬ 
taken  the  proportions,  ail  our  labour  is  loft.  But  when 
fluids  are  ufed,  it  is  enough  that  we  know  nearly  the  re¬ 
fractions.  We  fuit  our  focal  diftances  to  thefe,  and  then 
felea  our  curvatures,  fo  as  to  remove  the  aberration  of  fi¬ 
gure,  preferving  the  focal  diftances.  Thus,  by  properly 
tempering  the  fluid  mediums,  we  bring  the  lens  to  agree 
7  precifely 
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i  Tfr<*°re-  precifely  with  the  theory,  perfedlly  achromatic,  and  the 
»'•  k^ry-— ^  av,erration  of  figure  as  much  corrected  as  is  poTible. 

Dr  Blair  examined  the  refradtivc  and  difperfive  powers 
of  a  great  variety  of  fubftances,  and  found  great  varieties  in 
their  adlions  on  the  different  colours.  This  is  indeed  what 
every  well  informed  naturalift  would  expedl.  There  is  no 
doubt  now  among  naturalifts  about  the  mechanical  connec¬ 
tion  of  the  phenomena  of  nature ;  and  all  are  agreed  that 
the  chemical  adtions  of  the  particles  of  matter  are  perfedtly 
like  in  kind  to  the  action  of  gravitating  bodies  ;  that  all 
thefe  phenomena  are  the  effedts  of  forces  like  thofe  which 
we  call  attradlions  and  repulfions,  and  which  we  obferve  in 
magnets  and  eledlrified  bodies  ;  that  light  is  refracted  by 
forces  of  the  fame  kind,  but  differing  chiefly  in  the  lmail  ex¬ 
tent  of  their  fphere  of  adlivity.  One  who  views  things  in 
this  way  will  expedt,  that  as  the  adtions  of  the  fame  acid 
for  the  different  alkalis  are  different  in  degree,  and  as  the 
different  acids  have  alfo  different  adtions  on  the  fame  alkali, 
in  like  manner  different  fubftances  differ  in  their  general  re- 
fradtive  powers,  and  alfo  in  the  prooortion  of  their  adtion 
on  the  different  colours.  Nothing  is  more  unlikely  there¬ 
fore  than  the  proportional  difperfion  of  the  different  co¬ 
lours  by  different  fubftances ;  and  it  is  furprifing  that  this 
inquiry  has  been  fo  long  delayed.  It  is  hoped  that  Dr 
Blair  will  oblige  the  public  with  an  account  of  the  experi¬ 
ments  which  lie  has  made.  This  will  enable  others  to  co¬ 
operate  in  the  improvement  of  achromatic  glades.  We  can¬ 
not  derive  much  knowledge  fiom  what  lie  has  already  pub- 
1'fhed,  'becaufe  it  was  chiefly  with  the  intention  of  giving  a 
popular,  though  not  an  accurate,  view  of  the  fubjedt.  The 
conftrudtions  which  are  there  mentioned  are  not  thole  which 
he  found  moft  effectual,  but  thofe  which  would  be  mofl 
cafily  underflood,  or  demonflrated  by  the  flight  theory 
which  is  contained  in  the  difiertation  ;  befldes,  the  manner 
of  expreffing  the  difference  of  refrangibility,  peihaps  cho- 
fen  for  its  paradoxical  appearance,  does  not  give  us  a  clear 
notion  of  the  charadleriftic  differences  of  the  fubflances  ex¬ 
amined.  Thole  rays  which  are  ultimately  mofl  defledled 
from  their  direction,  are  faid  to  have  become  the  moil  re¬ 
frangible  by  the  combination  of  different  fubflances,  al¬ 
though,  in  all  the  particular  refradlions  by  which  this  effect 
is  produced,  they  are  lefs  refradled  than  the  violet  light. 
We  can  jufl  gather  this  much,  that  common  glafs  difperfes 
the  rays  in  fuch  a  manner,  that  the  ray  which  is  in  the  con¬ 
iine  of  the  green  and  blue  occupies  the  middle  of  the  phi- 
untie  fpedtrum  ;  but  in  glaffes,  and  many  other  fubflances, 
which  are  more  difperfive,  this  ray  is  nearer  to  the  ruddy 
extremity  of  the  fpedtrum.  While  therefore  the  flraight 
line  RC'  (fig.  9.  B)  terminates  the  ordinates  O  o\  YY',  Gg\ 
See.  which  reprefent  the  difperfion  of  common  glafs,  the 
ordinates  which  exprefs  the  difperfions  of  tliefe  fubflances 
are  terminated  by  a  curve  palling  through  R  and  C ,  but 
lying  below  the  line  RO«  When  therefore  parallel  hete¬ 
rogeneous  light  is  made  to  converge  to  the  axis  of  a  con¬ 
vex  lens  of  common  glafs,  as  happens  at  F  in  fig.  5.  C, 
the  light  is  difperfed,  and  the  violet  rays  have  a  fhorter  fo¬ 
cal  diftance.  If  we  now  apply  a  concave  lens  of  greater 
difperfive  power,  the  red  and  violet  rays  are  brought  to  one 
focus  F  ;  but  the  green  rays,  not  being  fo  much  refracted 
away  from  F,  are  left  behind  at  /,  and  have  now  a  fhorter 
focal  dillance.  But  Dr  Blair  afterwards  found  that  this 
was  not  the  cafe  with  the  muriatic  acid,  and  fome  folutions 
in  it.  He  found  that  the  ray  which  common  glafs  caufed 
to  occupy  the  middle  of  the  fpedtrum  was  mueh  nearer  to 


the  blue  extremity  when  refracted  by  thefe  fluids.  There-  Telefcope 
fore  a  concave  lens  formtd  of  fuch  fluids  which  united  the 
red  and  violet  rays  in  F,  refradled  the  ureen  rays  to^7. 

Having  obferved  this,  it  was  an  obvious  conjedture,  that 
a  mixture  of  fome  of  thefe  fluids  might  produce  a  medium, 
whofe  action  on  the  intermediate  rays  fhould  have  the  fame 
proportion  that  is  obferved  on  common  gjafs  ;  or  that  two 
of  them  might  be  found  which  formed  fpectra  fimilarly  di¬ 
vided,  and  yet  differing  fufficiently  in  difperfive  power  to 
enable  us  to  deltroy  the  difpeifion  by  contrary  rdladtion$, 
without  destroying  the  whole  lelradtion.  Dr  Blair  aecord- 
inply  found  a  mixture  of  folutions  of  ammoniacal  and  mer¬ 
curial  falts,  and  alio  fome  other  fubflances,  which  produced 
difperfions  proportional  to  that  of  glafs,  with  icfpedt  to  the 
different  colours. 

And  thus  has  the  refult  of  this  intricate  and  laborious  in- 
velligation  corrcfponded  to  his  utmoft  willies.  I~Ie  has  pro¬ 
duced  achromatic  telefcopes  which  feem  as  perfedt  as  the 
thing  will  admit  of ;  for  he  lias  been  able  to  give  them  fuch 
apertures,  that  the  incorrigible  aberration  arifing  from  the 
fpherical  furfaces  becomes  a  fenfible  quantity,  and  precludes 
farther  amplification  by  the  cye-glaffes.  We  have  exami¬ 
ned  one  of  his  telefcopes  :  The  focal  diflance  of  the  objedt- 
glafs  did  not  exceed  17  inches,  and  the  aperture  was  fully 
34  inches.  We  viewed  fome  fingle  and  double  liars  and 
fome  common  objedls  with  this  telefcope  ;  and  found,  that 
in  magnifying  power,  bright nefs,  and  diltindtnefs,  it  was  ma- 
nbeftly  fuperior  to  one  of  Mr  Dollond’s  of  42  inches  fo¬ 
cal  length.  It  alfo  gave  us  an  opportunity  of  admiring  the 
dexterity  of  the  London  artifls,  who  could  work  the  glaffes 
with  fuch  accuracy.  We  had  moil  di Hindi  vifion  of  a  ftar 
when  tiling  an  erecting  eye  piece,  which  made  this  telefcope 
magnify  more  than  a  hundred  times  ;  and  we  found  the  field 
of  vifion  as  uniformly  di.Hindt  as  with  Dollond’s  42  inch  te- 
lefcooe  magnifying  46  times.  The  intelligent  reader  mull 
admire  the  nice  figuring  and  centering  of  the  very  deep 
eye- glaffes  which  are  neceffary  for  this  amplification. 

It  is  to  be  hoped  that  Dr  Blair  will  extend  his  views  ter 
glaffes  of  different  compofitions,  and  thus  give  us  objedt- 
glaffes  which  are  folid  j  for  thofe  compofed  of  fluids  have 
inconveniences  which  will  hinder  them  from  coming  into 
general  ufe,  and  wdl  confine  them  to  the  mufeums  of  phi- 
lofophers.  We  imagine  that  antimonial  glaffes  bid  fair  to 
anlwer  this  purpofe,  if  they  could  be  made  free  of  colour, 
fo  as  to  tranfmit  enough  of  light.  We  recommend  this  dif- 
fertation  to  the  careful  penifal  of  our  readers.  Thofe  who 
have  not  made  thetnlelve-  much  acquainted  with  the  delicate 
and  abilrufe  theory  of  aberrations,  will  find  it  exhibited  in  fuch 
a  popular  form  as  will  enable  them  to  underftand  its  general 
aim  ;  and  the  well-informed  reader  will  find  many  curious 
indications  of  inquiries  and  difeoveries  yet  to  he  made. 

We  now  proceed  to  confider  the  eye-glafles  or  glaffes  of 
telefcopes.  The  proper  conftrudlion  of  an  eye-piece  is  not 
lefs  effcntial  than  that  of  the  object- glafs.  But  our  limits* 
will  not  allow  us  to  treat  this  fubjedl  in  the  fame  detail. 

VI e  have  already  extended  this  article  to  a  great  length, 
becaufe  we  do  not  know  of  any  performance  in  the  En  •lilh 
language  which  will  enable  our  readers  to  underhand  the 
conftrudlion  of  achromatic  telefcopes  ;  an  invention  which 
refledts  honour  on  our  country,  and  has  completed  the  dif¬ 
eoveries  of  our  illullrious  Newton.  Our  readeis  will  find 
abundant  information  in  Dr  Smiths  Optics  concerning  the 
eye-glafles,  chiefly  deduced  from  Huyghen’s  fine  theory  of 
aberration  (a).  At  the  fame  time,  we  mull  again  pay  Mr 


Dollond: 


(a)  While  we  thus  repeatedly  fpeak  of  the  theory  of  fpherical  aberration  as  coming  from  Mr  Iluyghcns,  vvemufl  not 

omit 
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Telefcope.  Dollond  the  merited  compliment  of  faying,  that  he  was  the 
firfl  who  made  any  fcientlfic  application  of  this  theory  to 
the  compound  eye  piece  for  erecting  the  object.  His  eye* 
pieces  of  five  and  fix  glaffes  a»-e  very  ingenious  reduplica¬ 
tions  of  Huyghens’ s  eye-piece  of  two  glaffes,  and  would  pro¬ 
bably  have  fnperfeded  all  others,  had  not  his  difcovery  of 
achromatic  obje£t-glaffes  caufed  opticians  to  confider  the 
chromatic  difperfion  with  more  attention,  and  pointed  out 
methods  of  correcting  it  in  the  eye-piece  without  any  com- 
pound  eye-glades.  They  have  found  that  this  may  be  more 
conveniently  done  with  four  eye-glades,  without  fenfibly  di- 
minifhing  the  advantages  which  Huyghens  fhowed  to  re* 
fult  from  employing  many  fmall  refractions  inflead  of  a  lef- 
fer  number  of  great  ones.  As  this  is  a  very  curious  fubjeft, 

%ve  fhall  give  enough  for  making  our  readers  fully  acquaint¬ 
ed  with  it,  and  content  ourfelves  with  merely  mentioning 
the  principles  of  the  other  rules  for  conftructiiig  an  eye¬ 
piece. 

Such  readers  as  are  lefs  familiarly  acquainted  with  op¬ 
tical  difcufiious  will  do  well  to  keep  in  mind  the  following 
conferences  of  the  general  focal  theorem  (Optics  n°  14 1. 

Cor.  5.)- 

If  AB  (fig.  to.  B)  be  a  lens,  R  a  radiant  point  or  focus 
of  incident  rays,  and  a  the  focus  of  parallel  rays  coming 
from  the  oppofite  fide  ;  then, 

1.  Draw  the  perpendicular  a  a'  to  the  axis,  meeting  the 
incident  ray  in  a ',  and  ar  A  to  the  centre  of  the  lens.  The 
refraCted  ray  BF  is  parallel  to  d  A  :  for  R  a'  :  a!  A  (  == 

R  a  :  a  A)  1=  RB  :  BF  (==  RA  :  AF),  which  is  the  focal 
theorem. 

2.  An  oblique  pencil  BP£  proceeding  from  any  point  P 
which  is  not  in  the  axis,  is  collected  to  the  point  fy  wEere 
the  refraCted  ray  BF  cuts  the  line  PA f  drawn  from  P 
through  the  centre  of  the  lens  :  for  P  a  :  a*  A  =  PB  ;  B  f> 
which  is  alfo  the  focal  theorem. 

The  Galilean  telefcope  i$  fufceptible  of  fo  little  improve¬ 
ment,  that  we  need  not  employ  any  time  in  illustrating  its 
performance. 

The  fimple  aftronomical  telefcope  is  reprefentea  in  fig.  1 1 . 

The  beam  of  parallel  rays,  inclined  to  the  axis,  is  made  to 
converge  to  a  point  G,  where  it  forms  an  image  of  the  low¬ 
ed  point  of  a  very  diftant  object.  Thefe  rays  decudating 
from  G  fall  on  the  eye-glafs  ;  the  ray  from  the  lowed  point 
B  of  the  object-glafs  falls  on  the  eye-glafs  at  b  ;  and  the 
ray  from  A  falls  on  a  ;  and  the  ray  from  the  centre  O 
falls  on  0.  Thefe  rays  are  rendered  parallel,  or  nearly  fo, 
by  refraCtion  through  the  eye-glafs,  and  take  the  direction 
b  0  I,  a  i.  If  the  eye  be  placed  io  that  this  pencil  of  pa¬ 
rallel  rays  may  enter  it,  they  converge  to  a  point  of  the  re¬ 
tina,  and  give  didinCt  vifion  of  the  lowed  point  of  the  ob¬ 
ject.  It  appears  inverted,  becaufe  the  rays  by  which  we  fee 
its  loweft  point  come  in  the  direction  which  in  fimple  vifion 
is  connected  with  the  upper  point  of  an  objeCt.  They 
come  from  above,  and  therefore  are  thought  to  proceed 
from  above.  We  fee  the  point  as  if  fituated  in  the  direc¬ 
tion  I  0 .  In  like  manner  the  eye  placed  at  I,  fees  the  upper 
point  of  the  objeCt  in  the  direction  IP,  and  its  middle  in 
the  direction  IE.  The  proper  place  for  the  eye  is  I ;  if 
brought  much  nearer  the  glafs,  or  removed  much  farther 
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from  it,  fome,  or  the  whole,  of  this  extreme  pencil  of  rays  Telefcope, 
will  not  enter  the  pupil.  It  is  therefore  of  importance  '■‘■“"Y**- 
to  determine  this  point.  Becaufe  the  eye  requires  parallel 
rays  for  didinCt  vifion,  it  is  plain  that  F  mud  be  the  prin¬ 
cipal  focus  of  the  eye-glafs.  Therefore,  by  the  common 
focal  theorem  (Optics,  n°  141.  Cor.  5.),  OF  :  OE 
OE  :  01,  or  QF :  FE  =  OE  :  EL 

The  magnifying  power  being  meafured  by  the  magnitude 
of  the  vifual  angle,  compared  with  the  magnitude  of  the  vi- 

0  I p  _  oIF 


fual  angle  with  the  naked  eye,  we  have 


or  „ 
0OF 


fqr 


oOp 

This  is  very  nearly 


the  meafure  of  the  magnifying  power. 

OE  OF 
El  ’  °r  FI* 

As  the  line  OE,  joining  the  centres  of  the  lenfes,  and 
perpendicular  to  their  furfaxes,  is  called  the  axis  of  the  tele¬ 
fcope,  fo  the  ray  OG  is  called  the  axis  of  the  oblique  pen¬ 
cil,  being  really  the  axis  of  the  cone  of  light  which  has  the 
objeCl-glafs  for  its  bafe.  This  ray  is  through  its  whole 
courfe  the  axis  of  the  oblique  pencil  ;  and  when  its  courfe 
is  determined,  the  amplification,  the  field  ©f  vifion,  the  aper¬ 
tures  of  the  glades,  are  all  determined.  For  this  purpofe 
we  have  only  to  confider  the  centre  of  the  object-glafs  as  a 
radical  point,  and  trace  the  procefs  of  a  ray  from  this  point 
through  the  other  glades  :  this  will  be  the  axis  of  fome  o- 
blique  pencil. 

It  is  evident,  therefore,  that  the  field  of  vifion  depends 
on  the  breadth  of  the  eye-glafs.  Should  we  increafe  this, 
the  extreme  pencil  will  pafs  through  1,  becaufe  O  and  I  are 
dill  the  conjugate  foci  of  the  eye-glafs.  On  the  other 
hand,  the  angle  refolved  on  for  the  extent  or  field  of  vilion 
gives  the  breadth  of  the  eye-glafs. 

We  may  here  obferve,  by  the  way,  that  for  all  optical 
inftruments  there  muft  be  two  optical  figures  confidered. 
The  firfl  ihovvs  the  progrefs  of  a  pencil  of  rays  coming  from 
one  poiRt  of  the  object.  The  various  focufes  of  this  pencil 
fhow  the  places  of  the  different  images,  real  or  virtual. 
Such  a  figure  is  formed  by  the  three  rays  AG  at9  OG  0  I, 
BG  b  i 

The  fecond  fhows  the  progrefs  of  the  axes  of  the  different 
pencils  proceeding  through  the  centre  of  the  object-glafs 
The  focufes  of  this  pencil  of  axes  fhow  the  places  where  an 
image  of  the  object  glafs  is  formed  •,  and  this  pencil  deter¬ 
mines  the  field  of  vifion,  the  apertures  of  the  lenfes,  and  the 
amplification  or  magnifying  power.  The  three  rays  OG  0  I, 
OFEI,  OHPI,  form  this  figure. 

See  alfo  fig.  17.  where  the  progrefs  of  both  fets  of  pencils 
is  more  diverfified. 

The  perfe&ion  of  a  telefcope  is  to  reprefent  an  object 
in  its  proper  fhape,  diftindtly  magnified,  .with  a  great  held 
of  vifion,  and  fufficiently  bright.  But  there  are  limits  to 
all  thefe  qualities;,  and  an  increafe  of  one  of  them,  for  the 
mofl  part,  diminilhes  the  reft.  The  brightnefs  depends  on 
the  aperture  of  the  object-glafs,  and  will  increafe  in  the  fame 
proportion  (becaufe  it  will  always  be  to  AB  in  the  pro¬ 
portion  of  EF  to  FO),  till  the  diameter  of  the  emergent 
pencil  is  equal  to  that  of  the  pupil  of  the  eye.  Increasing 
the  object-glafs  any  more,  can  fend  r.o  more  light  into  the 
eye.  But  we  cannot  make  the  emergent  pencil  nearly  fo 

large 


omit  giving  a  due  (hare  of  the  honour  of  it  to  Dr  Barrow  and  Mr  James  Gregory.  The  firfl  of  thefe  authors,  in  his 
Optical  Letures  delivered  at  Cambridge,  has  given  every  proportion  which  is  employed  by  Huyghens,  and  has  even 
profecuted  the  matter  much  further.  In  particular,  his  theory  of  oblique  (lender  pencils  is  of  immenfe  confequence  to 
the  perfection  of  telefcopes,  by  fhowing  the  methods  for  making  the  image  of  an  extended  furface  as  flat  as  poffible. 
Gregory,  too,  has  given  all  the  fundamental  propofitions  in  his  Optica  Promota .  But  Huyghens,  by  taking  the  fubject 
together,  and  treating  it  in  a  fyftem,  has  greatly  limplified  it  :  and  his  manner  of  viewing  the  principal  parts  of  it  is 
ipcomparably  more  perfpicuous  than  the  performances  of  Barrow  and  Gregory. 
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■Iffcope.  large  as  this  when  the  telefcope  magnifies  much  ;  for  the 
great  aperture  of  the  objed-glafs  produces  an  indiftind 
image  at  GF,  and  its  indiftindneis  is  magnified  by  the  eye- 
glafs. 

A  great  field  of  vifion  is  incompatible  with  the  true  fhape 
of  the  objed ;  for  it  is  not  ftridly  true  that  all  lays  flow¬ 
ing  from  O  are  refraded  to  I.  Thole  rays  which  go  to  the 
margin  of  the  eye-glafs  crofs  the  axis  between  E  and  I  ; 
and  therefore  they  crofs  it  at  a  greater  angle  than  if  they 
paffed  through  I.  Now  had  they  really  palled  through  I, 
the  objed  would  have  been  reprefented  in  its  due  propor¬ 
tions.  Therefore  fince  the  angles  of  the  marginal  parts  are 
enlarged  by  the  aberration  of  the  eye-glafs,  the  marginal 
parts  themfelves  will  appear  enlarged,  or  the  objed  appear 
diftorted.  Thus  a  chds-board  viewed  through  a  reading 
glafs  appears  drawn  out  at  the  coiners,  and  the  ftraight  lines 
are  all  changed  into  curves,  as  is  reprefented  in  fig.  13. 

The  circumftance  which  moll  peremptorily  limits  the  ex¬ 
tent  of  field  is  the  neceffary  diftindnels.  If  the  vifion  be 
indiftind,  it  is  ufelefs,  and  no  other  quality  can  compcnfate 
tins  defect.  The  diflortion  is  very  inconfiderable  in  much 
larger  angles  of  vifion  than  we  can  admit,  and  is  unworthy 
of  the  attention  paid  to  it  by  optical  writers.  They  have 
been  induced  to  take  notice  of  it,  becaufe  the  means  of  cor¬ 
recting  it  in  a  confiderable  degree  are  attainable,  and  afford 
an  opportunity  of  exhibiting  their  knowledge  ;  whereas  the 
indiltindtnefs  which  accompanies  a  large  field  is  a  fuhjed  of 
moil  difficult  difeuffion,  and  has  hitherto  bafHed  all  their 
efforts  to  exprels  by  any  intelligible  or  manageable  formulae. 
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Quceque  t  raft  at  a  nitefeere  pojfe 
Defperat  relinquit . 


This  fubjed  mnft,  however,  be  confldered.  The  image 
at  GF  of  a  very  remote  objedl  is  not  a  plain  furface  per¬ 
pendicular  to  the  axis  of  the  telefcope,  but  is  nearly  fpheri- 


cal,  having  O  for  its  centre.  If  a  number  of  pencils  of  pa¬ 


rallel  rays  croffing  each  other  in  I  fall  on  the  eye-glafs,  they 
will  form  a  pidure  on  the  oppofite  fide,  in  the  focus  F. 
But  this  pidure  will  by  no  means  be  flat,  nor  nearly  fo,  but 
very  concave  towards  E.  Its  exadl  form  is  of  mofl  difficult 
inveftigation.  The  elements  of  it  are  given  by  Dr  Barrow  ; 
and  we  have  given  the  chief  of  them  in  the  article  Optics, 
when  con  fide  ring  the  foci  of  infinitely  flender  pencils  of 
oblique  rays.  Therefore  it  is  impoffible  that  the  picture 
formed  by  the  objed-glafs  can  be  fecn  diflindly  in  all  its 
parts  by  the  eye-glafs.  Even  if  it  were  flat,  the  points  G 
and  H  (fig.  1 1 . )  are  too  far  from  the  eye-glafs  when  the 
middle  l4  is  at  the  proper  diftance  for  diftind  vifion.  When, 
therefore,  the  telefcope  is  fo  adj lifted  that  we  have  diftind 
vifion  of  the  middle  of  the  field,  in  order  to  fee  the  margin 
diftindly  we  muft  pufh  in  the  eye-glafs  :  and  having  fo 
d  ne,  the  middle  of  the  field  becomes  indiftind.  When  the 
field  of  vifion  exceeds  1  2  or  15  degrees,  it  is  not  poffible  by 
any  contrivance  to  make  it  tolerably  diftind  all  over ;  and 
we  mnft  turn  the  telefcope  fucceffively  to  the  different  paits 
of  the  field  that  we  may  fee  them  agreeably. 

The  caufe  of  this  indiftindnefs  is,  as  vve  have  already  faid, 
the  fhortnels  of  the  lateral  *oci  of  lateral  and  oblique  pencils 
refraded  by  the  eye-glais.  We  have  lhown  (in  Optics, 
n°  252)  how  to  determine  thefe  in  all  the  cafes  which  occur. 
But  the  determination  is  not  complete,  and  relates  only  to 
tliofe  rays  which  are  in  a  plane  paffing  through  the  axis  of 
the  lens.  But  the  oblique  pencil  h  G  a ,  by  which  an  eye 
placed  at  I  fees  the  point  G  of  the  image,  is  a  cone  of  light, 
having  a  circular  bafe  on  the  eye-glafs  ;  of  which* circle  ab 
is  one  of  the  diameters.  There  is  a  diameter  perpendicular 
to  this,  which,  in  this  figure,  is  reprefented  by  the  point  0. 
•Fig.  12.  reprefents  the  bafe  of  the  cone  as  feen  by  an  eye 
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placed  in  the  axis  of  the  telefcope,  writh  the  objed-glafs  as  Telefcope 
appearing  behind  it.  The  point  b  is  formed  by  a  ray  which 
comes  from  the  lowed  point  B  of  the  objed-ql&fs,  and  the 
point  a  is  illuminated  by  a  ray  from  A.  The  point  c  ?.t 
the  right-hand  of  the  circular  bafe  of  this  cone  of  light  came 
from  the  point  C  on  the  left  fide  of  the  objed-glafs  ;  and 
the  light  comes  to  d  from  D.  Now  the  laws  of  optics  de- 
monftrate,  that  the  rays  which  come  through  the  points  c 
and  d  are  more  convergent  alter  refradion  than  the  rays 
which  come  through  a  and  b .  The  analogies,  therefore, 

which  afeertain  the  foci  of  rays  lying  in  planes  paffing  thro* 
the  axis  do  not  determine  the  foci  of  the  others.  Of  this 
we  may  be  fenlible  by  looking  through  a  lens  to  a  figure  on 
which  are  drawn  concentric  circles  croffed  by  radii.  When 
the  telefcope  is  fo  adjufted  that  we  fee  diftindlly  the  extre¬ 
mity  of  one  of  the  radii,  we  fhall  not  fee  diftindlly  the  cir¬ 
cumference  which  erodes  the  extremity  with  equal  diftind- 
nefs,  and  vice  verfa .  This  difference,  however,  between  the 
foci  of  the  rays  which  come  through  *1  and  b ,  and  thofe 
which  come  through  c  and  d ,  is  not  confiderable  in  the  fields 
of  vifion,  which  are  otlierwife  admifiible.  But  the  fame  dif¬ 
ference  of  foci  obtains  alfo  with  refped  to  the.  difperfion  of 
light,  and  is  more  remarkable.  Both  d’Alembert  and  Euler 
have  attempted  to  introduce  it  into  their  formula: ;  but  they 
have  made  them  ufelefs  for  any  pradical  purpofe  by  their 
inextricable  complication. 

This  muft  ferve  as  a  general  indication  of  the  difficulties 
which  occur  in  the  conftrndion  of  telefcopes,  even  although 
the  objedt-glafs  were  perfedt,  forming  an  image  without  the 
fmalleft  confufion  or  difioition. 

There  is  yet  another  difficulty  or  imperfedion.  The 
rays  of  the  pencil  a  G  b,  when  refradled  through  the  eye- 
glais,  are  alfo  feparated  into  their  component  colours.  The 
edge  of  the  lens  muft  evidently  perform  the  office  of  a  prifm, 
and  the  white  ray  Gb  will  be  fo  diipeifed  that  if  It  be  the 
path  of  its  red  ray,  the  violet  ray,  which  makes  another 
part  of  it,  will  take  luch  a  courfe  b  n  that  the  angle  i'  b  n 
will  be  nearly  vrTth  of  G'  b  The  ray  Gra  paffing  through 
a  part  of  the  lens  whofe  furfaces  are  lefs  inclined  to  each 
other,  will  be  lefs  refradled,  and  will  be  lefs  diipeifed  in  the 
fame  proportion  very  nearly.  Therefore  the  two  violet  rays 
will  be  very  nearly  parallel  when  the  two  red  rays  are  ren¬ 
dered  parallel. 

Hence  it  muft  happen,  that  the  objedl  will  appear  bor¬ 
dered  with  coloured  fringes.  A  black  line  feen  near  the 
margin  on  a  white  ground,  will  have  a  ruddy  and  orange 
border  on  the  outfide  and  a  blue  border  within :  and  this 
confufion  is  altogether  independent  on  the  objed-glafs,  and 
is  fo  much  the  greater  as  the  vifual  angle  b  IE  is  greater. 

Such  are  the  difficulties  :  They  would  be  unfurmountable 
were  it  not  that  iome  of  them  are  fo  connedted  that,  to  a 
certain  extent,  the  diminution  of  one  is  accompanied  by  a 
diminution  of  the  other.  Our  readers  will  recoiled,  that  in 
the  article  Optics  we  gave  fome  account  of  what  are  called 
the  Caujtic  curves  (Optics  n°  25  ),  and  fhowed  that  thefe 
curves  are  the  geometrical  loci  of  the  foci  of  infinitely  flen¬ 
der  pencils.  Confequently  the  point  G  is  very  nearly  in 
the  cauftic  formed  by  a  beam  of  light  confifting  of  rays  pa¬ 
rallel  to  I  0,  and  occupying  the  whole  furface  of  the  eye- 
glafs,  becaufe  the  pencil  of  rays  which  are  colleded  at  G  i3  . 
very  fmall.  Any  thing  therefore  that  diminifhes  the  mutual 
inclination  of  the  adjoining  rays,  puts  their  concourfe  farther 
off.  Now  this  is  precifely  what  we  want  :  for  the  point  G 
of  the  image  formed  by  the  objed-glafs  is  alre:  beyond 

the  focus  of  the  oblique  flender  pencil  of  parallel  rays  i  a  and 
i-b  ;  and,  therefore,  if  we  could  make  this  focus  go  a  little 
farther  from  a  and  b,  we  fhall  bring  it  nearer  to  G,  and  ob¬ 
tain  more  diftind  vifion  of  this  point  of  the  objed.  Now 
Z  z  lit 
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let  it  be  rccoltecfed,  that  in  moderate  refra&ions  through 
prifms,  two  rays  which  are  inclined  to  each  other  in  a  (mall 
angle  are,  after  refraction,  inclined  to  each  other  in  the  fame 
an  :le.  Therefore,  if  we  can  diminifh  the  aberration  of  the 
ray  a  7,  or  0  I,  or  l  i',  we  diminifh  their  mutual  inclination  ; 
and  confequently  the  mutual  inclination  of  the  rays  Ga, 
G  0 ,  G  b',  and  therefore  kmrthen  the  focus,  and  get  more 
didindt  vifion  of  the  point  G.  Therefore  we  at  once  cor¬ 
rect  the  distortion  and  the  indiftinCtnefs  :  and  this  is  the  aim 
of  Mr  Huyghens’s  great  principle  of  dividing  the  refrac¬ 
tions,  See  Optics,  n°  100. 

The  general  method  is  as  follows  :  Let  0  be  the  objedt- 
glafs  (fig.  14.  A)  and  E  the  cye-glafs  of  a  telefeope,  and  F 
their  common  focus,  and  FG  the  image  formed  by  the  ob- 
jedF  glafs.  S  he  proportion  of  their  focal  diftances  is  fup- 
pofed  to  be  fuch  as  gives  as  great  a  magnifying  power  as 
the  perfection  of  the  objedl-glafs  will  admit.  Let  BI  be 
the  axis  of  the  emergent  pencil.  It  is  known  by  the  focal 
theorem  that  GE  is  parallel  to  BI  :  therefore  BGE  is  the 
whole  refradlion  or  defltdlion  of  the  ray  OHB  from  its  for¬ 
mer  diredlion.  Let  it  be  propoftd  to  diminifh  the  aberra¬ 
tions  by  dividing  this  into  two  parts  by  means  of  two  glades 
D  and  e,  fo  as  to  make  the  ultimate  angle  of  viiion  b  i  e 
equal  to  BIE,  and  thus  retain  the  iair.e  magnifying  power 
and  vifible  field.  Let  it  be  propofed  to  divide  it  into  the 
parts  BGC  and  CGE. 

From  G  draw  any  line  Gl)  to  the  axis  towards  O  ;  and 
draw  the  perpendicular  DH,  cutting  OG  in  H  ;  draw  H  c 
parallel  to  GC,  cutting  GD  in  g  ;  draw  g  f  perpendicular 
to  the  axis,  and  g  e  parallel  to  GE  ;  draw  e  b  perpendicular 
to  the  axis  ;  diaw  D  *  parallel  to  GC,  and  *  d  perpendicular 
to  the  axis. 

Then  if  there  be  placed  at  D  a  lens  whole  focal  diftance 
is  D  d,  and  another  at  e  whofe  focal  didance  is  e  f,  the  thing 
is  done.  The  ray  O  H  will  be  refra&ed  into  H  b,  and  this 
into  bi  parallel  to  BI. 

The  demoridratfon  of  this  conftru&ion  is  fo  evident  by 
means  of  the  common  focal  theorem,  that  we  need  not  re¬ 
peat  it,  nor  the  reafon3  for  its  advantages  (fee  Optics  I'o). 
We  have  the  fame  magnifying  power,  and  the  fame  field  of 
vifion  ;  we  have  lefs  aberration,  and  therefore  lefs  diflortion 
and  indidin£nefs  ;  and  this  is  brought  about  by  a  lens  HD 
of  a  fnnaller  aperture  and  a  greater  focal  didancc  than  BE. 
Confequently,  if  we  are  contented  with  the  diflindtnefs  of 
the  margin  of  the  field  with  a  fingle  eye-glafs,  we  may  greatly 
increafe  the  field  of  vifion  :  for  if  we  increafe  DH  to  the 
fize  of  EB  wc  fhall  have  a  greater  field,  and  much  greater 
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BGE  is  divided  by  GC;  and  is  of  pretty  difficult  iuveftiga-  T 
tion.  But  it  never  deviates  far  (never  -gth  in  optical  indru-  “ 
meats)  from  the  proportion  of  the  fquares  of  the  angles. 
We  may,  without  any  fenfible  error,  fuppofe  it  in  this  pro¬ 
portion.  This  gives  us  a  pradFcal  rule  of  eai'y  rt  colled  ion, 
and  of  mod  extenfive  ufe.  When  we  would  diminiih  an 
aberration  by  dividing  the  whole  refradlion  into  two  parts, 
we  {hall  do  it  mod  effectually  by  making  them  equal.  In 
like  manner,  if  we  divide  it  into  three  parts  by  means  of  two 
additional  glades,  we  mud:  make  each  =  ^-d  of  the  whole  $ 


and  fo  cn  for  a  greater  number. 


This  ufeful  problem,  even  when  limited,  as  wcliave  done, 
to  equal  refraCtiona,  is  as  yet  indeterminate ;  that  is,  fuf- 
ceptible  of  an  infinity  of  folutions  :  for  the  point  D,  where 
the  field-glafs  is  placed,  was  taken  at  pleafure  :  yet  there 
mud  be  fituations  more  proper  than  others.  T  he  aberra¬ 
tions  which  produce  didortion,  and  thofe  which  produce  in- 
diftin&nefs,  do  not  follow  the  fame  proportions.  To  coriedt 
the  indidindlnefs,  we  fhould  not  feledl  fuch  pofitions  of  the 
lens  FID  as  will  give  a  fmall  focal  didance  to  be  \  that  is, 
we  fhould  not  remove  it  very  far  from  F.  Huygens  recom¬ 
mends  the  proportion  of  3  to  1  for  that  of  the  focal  dif- 
tances  of  the  lens  HD  and  eb,  and  fays  that  the  diftance 
D<?  fhould  be  ==  2  F<?.  This  will  make  e  i  =  4-  e  F,  and  will 
divide  the  whole  refiadtion  into  two  equal  parts,  as  any  one 
will  readily  fee  by  condrudling  the  common  optical  figure. 
Mr  Short,  the  celebrated  improver  of  refledling  teltfcopes, 
generally  employed  this  proportion  ;  and  we  fhall  preiently 
fee  that  it  is  a  very  good  one. 

It  has  been  already  obferved  that  the  great  refradlions 
which  take  place  on  the  eye-glades  occafion  very  confider- 
able  difperfions,  and  didurb  the  vifion  by  fringing  every 
thing  with  colours.  To  remedy  this,  achromatic  eye -glades 
may  be  employed,  condrudled  by  the  rules  already  delivered. 
This  condrudlion,  however,  is  incomparably  more  intricate 
than  that  of  objedl-glades  :  for  the  equations  mud  involve 
the  didance  of  the  radiant  point,  and  be  more  complicated; 
and  this  complication  is  immenftly  increafed  on  account  of 
the  great  obliquity  of  the  pencils. 

Mod  fortunately  the  Huyghenian  condrudlion  of  an  eye¬ 
piece  enables  us  to  correct  this  difperfion  to  a  great  degree 
of  exadlnefs.  A  heterogeneous  ray  is  difperfed  at  H,  find 
the  red  ray  belonging  to  it  falls  on  the  lens  ^  ata  greater 
didance  from  the  centre  than  the  violet  ray  coming  from  H. 
It  will  therefore  be  lefs  refracted  (caeteris  paribus)  by  the 
lens  b  e ;  and  it  U  podible  that  the  difference  may  be  fuch 
that  the  red  and  violet  rays  difperfed  at  H  may  be  render- 


diftindnefs  in  the  margin  ;  becav.fe  HD  is  of  a  longer  focal  ved  parallel  at  b,  or  even  a  little  divergent,  fo  as  to  unite  ac- 

curately  with  the  red  ray  at  the  bottom  of  the  eye.  Flow' 
this  may  be  affedled,  by  a  proper  feledlion  of  the  places  and 
figuies  of  the  lenfes,  will  appear  by  the  following  propofi- 
tion,  which  we  imagine  is  new,  and  not  inelegant. 

Let  the  compound  ray  OP  (fig.  35.  A)  be  difperfed  by 
the  lens  PC  ;  and  let  PV,  PR  be  its  violet  and  recj  rays, 
cutting  the  axis  in  G  and^.  It  is  required  to  place  an¬ 
other  lens  RD  in  their  way,  fo  that  the  emergent  rays  R  r9 
Vv,  fhall  be  parallel. 

Produce  the  incident  ray  OP  to  Z.  The  angles  ZPR, 

ZPR> 


didance,  and  will  bear  a  greater  aperture,  preferving  the 
fame  diftindlnefs  at  the  edge.  On  this  account  the  glafs 
HD  is  commonly  called  the  Fleld-glafu 

It  mud  be  obferved  here,  however,  that  although  the  dif- 
tortion  of  the  objed  is  leffened,  there  is  a  real  didortion 
produced  in  the  the  image  fg.  But  this,  when  magnified 
by  the  glafs  e,  is  fmaller  than  the  didortion  produced  by  the 
glafs  E,  of  greater  aperture  and  fhorter  focus,  on  the  un- 
etidorted  image  GF.  *  But  becaufe  there  is  a  didortion  in 
the  fecond  image  fg,  this  condrudlion  cannot  be  ufed  for 
the  telefcopes  of  adronomic?.l  quadrants,  and  other  gradua¬ 
ted  indruments ;  becaufe  then  equal  divifions  of  the  micro¬ 
meter  would  not  correfpond  to  equal  angles. 

But  the  fame  condrudlion  will  anfwer  in  this  cafe,  by 
taking  the  point  D  on  that  fide  of  F  which  is  remote  from  O 
f fi  r.  14  <$).  This  is  the  form  now  employed  in  the  tele¬ 
fcopes  of  ail  graduated  indruments. 

The  exadt  proportion  in  which  the  didortion  and  the  in- 
diftin&nefs  at"  the  edges  of  the  field  are  diminidied  by  this 
condrudlion,  depends  on  the  proportion  in  which  the  angle 


ZPV,  are  given,  (and  RPV  is  nearly 
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and  the 


iriterfedlions  G  and^  with  the  axis.  Let  Fbe  the  focus  of 
parallel  red  light  coming  through  the  len3  RD  in  the  op- 
pofite  diredlion.  Then  (by  the  common  optical  theorem  b 
the  perpendicular  F  p  will  cut  PR  in  fuch  a  point  p,  that 
pF  will  be  parallel  to  the  emergent  ray  R>  (fee  Optics* 
n°  252—256),  and  to  Vv.  Therefore  if  pD  cut  PV  in  it, 
and  u f  be  drawn  perpendicular  to  the  axis,  we  fhall  have 
(alfo  by  the  common  theorem)  the  point  f  for  tlie  focus  of 

viokt: 
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.  vulet  rays,  and  DF  ;  D  /  =**  Dp  :  Da  a»  28  :  27  nearly,  or 
111  a  given  ratio. 

The  problem  is  therefore  reduced  to  this,  “  To  draw  from 
a  point  D  in  the  line  CG  a  line  Df,  which  fhall  be  cut  by 
the  lines  PR.  and  PV  in  the  given  ratio. 

The  following  conftruftion  naturally  offers  itfelf :  Make 
GM  : g M  in  the  given  ratio,  and  draw  MK  parallel  to  P^. 
T  hrough  any  point  D  of  CG  draw  the  ftraight  line  PDK, 
cutting  MK  in  K.  Join  GK,  and  draw  Dp  parallel  to  KG. 
This  will  f  ive  the  problem  ;  and,  drawing  p  F  perpendicular 
to  the  axis,  we  fhall  have  F  for  the  locus  of  the  lens  RD 
lor  parallel  red  lays. 

The  demonftration  is  evident  :  for  MK  being  parallel  to 
P(jr,  we  have  GM  : =  GK  :  HK,  =  pD  :  «D,  =  FD 
J"D,  in  the  ratio  required. 

This  problem  admits  of  an  infinity  of  folutions  ;  bccaufe 
the  point  D  may  be  taken  anywhere  in  the  line  CG.  It 
may  therefore  be  fubjefted  to  fuch  conditions  as  may  pro¬ 
duce  other  advantages. 

1.  It  may  be  reflrifted  by  the  magnifying  power,  or  by 
the  divifion  which  wc  cliOofe  to  make  of  the  whole  refrac¬ 
tion  which  produces  this  magnifying  power.  Thus,  if  we 
have  rt  folved  to  diminifh  the  aberrations  by  making  the  two 
refradt'ons  equal,  we  have  determined  the  angle  RrD. 
Therefore  draw  GK,  making  the  angle  MGK  equal  to 
that  which  the  emergent  pencil  muff  make  with  the  axis, 
in  order  to  produce  this  magnifying  power.  Then  draw 
MK  parallel  to  P^,  meeting  GK  in  K.  Then  draw  PK, 
cutting  the  axis  in  D,  and  Dp  parallel  to  GK,  and  pF  per¬ 
pendicular  to  the  axis.  D  is  the  place,  and  DF  the  focal 
chllance  of  the  eye  glafs 

2.  Particular  circumilances  nay  caufe  11s  to  fix  on  a  par¬ 
ticular  place  1),  and  we  only  want  the  focal  diflance.  In 
this  cafe  the  firfl  conftruftion  fuffices. 

3.  We  may  have  determined  on  a  certain  focal  diflance 
DF,  and  the  place  mull  be  determined.  In  this  cafe  let 

GF  .*  Fp  =  1  :  tan.  G 
F  p  :fu  =  1  :  in,  m  being  =  |.-£ 

/ v  :fg  =  tan.  g  :  1 

tan. g  :  m  tan.  G 
tan.  g — m  tan.  G  :  tan.  g 
tan.  g — m  tan.  G  :  tan.  g  ; 
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=?=  2  F'D ;  and  FD  is  bifefted  in  F  . 
CG4-FD 


Therefore  CD  =»  Te’efcope. 


then 

then 


GF  :fg  = 
GF — fg  :  GF 
Gg  +  Yf:  GF  « 


GF=Gf  +  F/; 


tan.  g 


>,andisthere- 


v„  -  ~<5T‘y  tan.  g — m.  tan.  G 
fore  given,  and  the  place  of  F  is  determined  ;  and  fince  FD 
is  given  by  fuppofition,  D  is  determined. 

The  application  of  this  problem  to  our  purpofe  is  diffi¬ 
cult,  if  we  take  it  in  Tie  moft.  general  terms  ;  but  the  na¬ 
ture  of  the  thing  makes  fuch  limitations  that  it  becomes 
very  eafy.  In  the  cafe  of  the  difperfion  of  light,  the  angle 
GPy  is  fo  fii! all  that  MK  may  be  drawn  parallel  to  FG 
without  any  fenfible  error.  If  the  ray  OP  were  parallel  to 
CG,  then  G  would  be  the  focus  of  the  lens  PC,  and  the  point 
M  would  fall  on  C  ;  beeaufe  the  focal  diflance  of  red  rays  is  to 
that  of  violet  rays  in  the  fame  proportion  for  every  lens,  and 
tlier efore  CG  :  Cj*  —  DF  :  Df  Now,  in  a  telefcope  which 
magnifies  confiderably,  the  angle  at  the  objeft-glafs  is  very 
final!,  and  CG  hardly  exceeds  the  focal  diffance  ;  and  CG 
is  to  C^  very  nearly  in  the  fame  proportion  of  28  to  27. 
We  may  therefore  draw  through  C  (fig.  15.  B)  a  line  CK 
parallel  to  PG  :  then  draw  GK  perpendicular  to  the  axis 
of  the  lenfes,  and  join  PK'  ;  draw  KBE  parallel  to  CG, 
cutting  PK  in  B  ;  draw  BIT  I  parallel  to  GK,  cutting  GK' 
in  H  :  Join  HD  and  PK.  It  is  evident  that  CG  is  bi¬ 
fefted  in  F,  and  that  K  B  =  2  FD  :  alfo  KIT  :  HG  == 
K  B  :  BE,  =  CD  :  DG.  Therefore  DH  is  parallel  to 
CK  ,  or  to  PG.  But  beeaufe  PF  =  PK',  PD  is  =-=  DB, 
and  III  =  HB.  Therefore  HB,  arid  I  D  =  KB, 


That  is,  in  order  that  the  eye- gin fs  P.D  may  correft  the 
difperfion  of  the  field  glafs  PC,  the  diflance  between  them  mujl 
be  equal  to  the  half fum  of  their  focal  dijlances  very  nearly.  More 
exaftlv,  the  d fiance  between  them  mufi  be  equal  to  the  half  fum 
of  the  focal  diflance  of  the '  eye-glafs ,  and  the  diflance  at  which 
the  field-glafs  would  form  an  image  of  the  objeB-glafs.  For 
the  point  G  is  the  focus  to  which  a  ray  coming  from  the 
centre  of  the  objeft- glafs  is  ref  rafted  by  the  field-glafs. 

This  is  a  very  fimple  folution  of  this  important  problem. 
Huyghens’s  eye- piece  correfponds  with  it  exactly.  If  in¬ 
deed  the  difperfion  at  P  is  not  entirely  produced  by  the  re- 
fraftion,  but  perhaps  combined  with  fome  previous  difper¬ 
fion,  the  point  M  (fg.  15.  A)  will  not  coincide  with  Ct 
(fig.  15.  B),  and  we  fhall  have  GC  to  GM,  as  the  natural 
difperfion  at  P  to  the  difperfion  which  really  obtains  there. 

This  may  deflroy  the  equation  CD  =  i?  ^ -’t-  -  —  t 

Thus,  in  a  manner  rather  unexpected,  have  we  freed  the 
eye-glaffes  from  the  greatefl  part  of  the  effeft  of  difperfion. 
We  may  do  it  entirely  by  pufhmg  the  eye-glafs  a  little 
nearer  to  the  ficld-glafs.  This  will  render  the  violet  rays  a 
little  divergent  from  the  red,  fo  as  to  produce  a  perfeft  pic¬ 
ture  at  the  bottom  of  the  eye.  But  by  doing  fo  we  have 
hurt  the  diffinftnefs  of  the  whole  picture,  beeaufe  F  is  not 
in  the  focus  of  RD.  We  remedy  this  by  drawing  both 
glaffcs  out  a  little,  and  the  telefcope  is  made  perfect. 

This  improvement  cannot  be  applied  to  the  confirmation 
of  quadrant  telefcope s,  fuch  as  fig.  14.  B.  Mr  Ramfden 
has  attempted  it,  however,  in  a  very  ingenious  way,  which 
merits  a  place  here,  and  is  alfo  infiruftive  in  another  way. 
The  field-glafs  HD  (fig.  14.  B)  is  a  plane-convex,  with  its 
plane  fide  next  the  image  GF.  It  is  placed  very  near  this 
image.  The  confequence  of  this  difpofition  is,  that  thd 
image  GF  produces  a  vertical  image  £/,  which  is  much  le(s 
convex  towards  the  glafs.  He  then  places  a  lens  on  the 
point  C,  where  the  led  ray  would  crofs  the  axis.  The  vi6- 
let  lay  will  pafs  on  the  other  fide  of  it.  If  the  focal  di- 
ftance  of  this  glafs  be  f  c,  the  vifion  will  be  diflinft  and  free 
from  colour.  It  has,  however,  the  irtconveniency  of  obli¬ 
ging  the  eye  to  be  clofe  to  the  glafs,  which  is  very  trouble- 
fome. 

This  would  be  a  good  conftruftion  for  a  magic-lanthorn, 
or  for  the  obj eft -glafs  of  a  folar  microfcope,  cr  indeed  of 
any  compound  micrqfcope. 

We  may  prefume  that  the  reader  is  now  pretty  familiar 
with  the  different  circumilances  which  muff  be  confidered  in 
the  conflruftion  of  an  eye-piece,  and  proceed  to  confidet 
thofe  which  muff:  be  employed  to  ereft  the  objeft. 

This  may  be  done  by  placing  the  lens  which  receives  the 
light  from  the  obieft-glafs  in  fuch  a  manner,  that  a  fecond 
image  (inverted  with  refpeft  to  the  firff)  may  be  formed 
beyond  it,  and  this  tri^y  be  viewed  by  an  cye*gl?.fs.  Such 
a  conflruftion  is  reprefented  in  fig.  16.  But,  befides  many 
other  defefts,  it  tinges  the  objeft  prodigioufly  with  colour 
The  ray  0  d  is  difperfed  at  d  into  the  red  ray  dr,  and  the 
violet  d  i>,  v  being  farther  from  the  centre  than  r,  the  re~ 
frafted  ray  v  v'  ci  ofies  r  r  both  by  reafon  of  fpherical  aber¬ 
ration  and  its  greater  refrangibility. 

But  the  common  day  telefcope,  invented  by  F.  Rheita, 
has,  in  this  refpeft,  greatly  the  advantage  of  the  one  now 
deferibed.  See  Optics,  n°  266.  The  rays  of  compound 
light  are  difperfed  at  e  and/.  (Plate  CCCLXIV.  fig.  13). 
The  violet  ray  proceeding  from  f  falls  without  the  red  ray 
atjf,  but  is  accurately  coilefted  with  it  at  the  focus  E,  as 
we  fhall  demenffrate  by  and  by.  Since  they  crofs  each 
Z  z  2  other 
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‘elefcopc,  other  in  E,  the  violet  ray  mu  it 

v  and  be  lefs  refra&ed  than  it  it  had  fallen  on  the  fame*  point 
with  the  red  ray.  Had  it  fallen  there  it  would  have  fcpa- 
rated  from  it  ;  but  by  a  proper  diminution  of  its  refraction, 
it  is  kept  parallel  to  it,  or  nearly  fo.  And  this  is  one  ex¬ 
cellence  of  this  teleicope  :  when  conftrudted  with  three  eye- 
fclaffes  perfectly  equal,  the  colour  is  feniibLy  diminifhed,  and 
by  ufing  an  eye-glafs  fomewhat  i'n  ffller,  it  may  be  removed 
entirely. —-We  fay  no  more  of  it  at  prefent,  btcatife  we  fhall 
find  its  coniiruClion  included  in  another,  which  is  Hill  more 
perfeCt. 

It  is  evident  at  firft  fight  that  this  telefeope  may  be  im¬ 
proved,  by  fubftituting  for  the  eye-tdafs  i  k  (ficr.  13.)  the 
Huyghenian  double  eye-glafs,  or  field  ^lafs  and  eye-Gafs  re- 
prefented  in  fig.  14  A,  and  fig.  14.  B  ;  and  that  the  full 
of  thefe  may  be  improved  and  rendered  achromatic.  This 
will  require  the  two  glafles  e  f  and  g  h  to  be  increased  from 
their  prefent  dimenfions  to  the-  fize  of  a  field-«lafs,  fnited 
to  the  magnifying  power  o*'  the  telefeope,  fuppolimr  it  an 
agronomical  telefeope.  Thus  we  fhall  have  a  telefeope  of 
four  eye-glades.  The  thiee  firft  will  be  of  a  cor.fidct  able 
focal  diftance,  and  two  of.  them  will  have  a  common  focus 
at  b .  But  this  is  conhderably  different  from  the  eye  piece 
of  four  glaffes  which  are  now  ufed,  and  are  far  better.  We 
are  indebted  for  them  to  Mr  Dollond,  who  was  a  mathema¬ 
tician  as  well  as  an  artift,  and  i ft  the  courfe  of  his  refearch 
difeovered  refources  which  had  not  been  thought  of.  He 
had  not  then  difeovered  the  achromatic  ebjeCbglafs,  ard 
■was  bufy  in  improving  the  eye-glades  by  diminifhing  their 
fpherical  aberration.  His  firft  thought  was  to  make  the 
Huyghenian  addition  at  both  the  images  o!  the  day  tele- 
fcope.  This  fuggefted  to  him  the  following  eye  piece  of 
five  gladfes. 

Fig.  17.  reprefents  this  eye-piece,  but  there  is  not  room 
for  the  objeCUglafe  at  its  proper  diftance.  A  pencil  of 
rays  coming  from  the  upper  point  of  the  objeCt  is  made 
to  converge  (by  the  objeCl-glafs )  to  G,  where  it  would 
form  a  picture  of  that  part  of  the  objeCt.  But  it  is  inter¬ 
cepted  by  the  lens  A  a9  and  its  axis  is  bent  towards  the 
axis  of  the  telefeope  in  the  direction  a  b.  At  the  lame 
time,  the  rays  which  converged  to  G  converge  to  g,  and 
there  is  formed  an  inverted  pi&urc  of  the  obje&  at  * /.  The 
axis  of  the  pencil  is  again  refra&ed  at  b ,  erodes  the  axis  of 
the  telefeope  in  H,  is  reFraCted  again  at  c ,  at  d9  and  at  e , 
and  at  lad  erodes  the  axis  in  T.  The  ray3  of  this  pencil, 
diverging  from  g9  are  made  lefs  diverging,  and  proceed  as 
if  they '  came  from  g’9  in  the  line  B  g  g\  The  lens  c  C 
caufes  them  to  converge  to  gJ9  in  the  line  G'Cg.  The 
lens  d  D  makes  them  converge  dill  more  to  G",  and  there 
they  form  an  creCl  p*& ure  G"  F7  ;  diverging  from  G ',  they 
are  rendered  parallel  by  the  refraClion  at  e. 

At  H  the  rays  are  nearly  parallel.  Had  the  glafs  B  b 
been  a  litile  farther  from  A,  they  would  have  been  accu¬ 
rately  fo,  and  the  objeA-glafs,  with  the  glades  A  and  B, 
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all  within  the  red  ray  at  /,  itance  from  the  centres  of  the  lenfes.  The  greateft  bend¬ 
ing  is  made  at  the  field-glafs  D  ;  and  we  imagine  that  the 
telefeope  would  be  improved,  and  made  more  diftinCt  at  the 
edges  of  the  field,  by  employing  another  glafs  of  great  focal 
diftance  between  C  and  D. 

There  is  an  image  formed  at  H  of  the  objeft .glades,  and 
the  whole  light  paffes  through1  a  fmall  circle  in  this  place. 
It  is  ufual  to  put  a  plate  here  pierced  with  a  hole  which  has 
the  diameter  of  this  image.  A  fecond  image  of  the  objedt- 
glafs  is  formed  at  I,  and  indeed  wherever  the  pencils  crofs 
the  axis.  A  lens  placed  at  IT  makes  no  change  in  any  of 
the  angles,  nor  in  the  magnifying  power,  and  affedls  only 
the  place  where  the  images  are  formed.  And,  on  the  other 
hand,  a  lens  placed  at  j9  or  F",  where  a  real  imapm  is  form¬ 
ed,  makes  no  change  in  the  places  of  the  images,  but  affefts 
the  mutual  inclination  of  the  pencils.  This  affords  a  re- 
fource  to  the  artift,  by  which  he  may  combine  properties 
which  feem  incompatible. 

The  aperture  of  A  determines  the  vifible  field  and  all  the 
other  apertures. 

W e  muft  avoid  forming  a  real  image,  fuch  as  f g9  or  F'  G", 
on  or  very  near  any  glafs.  For  we  cannot  fee  this  image 
without  feeing  along  with  it  every  particle  of  duft  and  every 
fcratch  on  the  glafs.  We  fee  them  as  making  part  of  the 
objedi  when  the  image  is  exa&ly  on  the  glafs,  and  we  fee 
them  confufedly,  and  fo  as  to  confufe  the  obje&,  when  the 
ima  :e  is  near  it.  For  w'hen  the  image  is  on  or  very  near 
any  glais,  the  pencil  of  light  occupies  a  very  fmall  part  of 
its  furface,  and  a  particle  of  duft  intercepts  a  great  proportion, 
of  it. 

It  is  plain  that  this  conftrudlion  will  not  do  for  the  tele- 
fcope  of  graduated  inftruments,  becaufe  the  micrometer  can¬ 
not  be  applied  to  the  fecond  image  fg,  on  account  of  it^ 
being  a  little  difterted,  as  has  been  obferved  of  the  Huyghe- 
nian  eye  piece. 

Alfo  the  interpofition  of  the  glafs  C  makes  it  difficult  ta 
correct  the  difperficii.  , 

By  proper  reasoning  from  the  corre&ion  in  the  Huyghe- 
nian  eye-piece,  we  are  led  to  the  beft  conftru&ion  of  one 
with  three  glaffest  which  we  fhall  now  confider,  taking  it  ii> 
a  particular  form,  which  fhall  make  the  d'fcuffion  eafy,  and 
make  us.  fully  mailers  of  the  principles  which  lead  to  a  beU 
ter  form.  Therefore  let  PA  (fig.  18.)  be  the  glafs  which 
firft  receives  the  fight  proceeding  from  the  image  formed  by 
the  objedf -giais,  and  let  OP  be  the  axis  of  the  extreme  pen¬ 
cil.  This  is  refracted  into  PR,  which  is  again  refracted 
into  Rr  by  the  next  lens  Br.  Let  b  be  the  focus  or  paral¬ 
lel  rays  of  the  fecond  lens.  Draw  PB  >.  We  know  that 
A  b  :  b  B  zz  PB  :  B  ,  and  that  rays  of  one  kind  diverging 
from  P  will  be  collected  at  r  But  if  PR,  PV  be  a  red 
and  a  violet  ray,  the  violet  ray  will  be  more  refracted  at  V, 
and  will  crofs  the  red  ray  in  fowe  intermediate  point  g  of 
the  line  Rr.  It  therefore  the  firft  image  had  been  formed 
preci  ely  on  the  lens  PA,  we  fhould  have  a  fecond  image  at 


would  have  formed  an  aftronomical  telefeope  with  the  Huy-  f  g  free  from  all  coloured  fringes. 


gher.ian  eye-piece.  The  glaffcs  C,  D,  and  It,  are  intended 
merely  for  bending  the  rays  back  again  till  they  again  crofs 
the  axis  in  I.  The  glafs  C  tends  chiefly  to  diminifh  the 
great  angle  BH  b ;  and  then  the  two  glaffcs  D  and  E  are 
another  Iluyghcnian  eye  piece. 

The  art  in  this  conffrinflion  lies  in  the  proper  adjuftment 
of  the  glaffes,  fo  as  to  divide  the  whole  bending  of  the  pen¬ 
cil  pretty  equally  among  t^m,  and  to  form  the  laft  image 
in  the.  focus  of  the  eye-glafs,  and  at  a  proper,  diftance  ’rora 
the  other  glafs.  Bringing  B  nearer  to  A  would  bend  the 
pencil  more  to  the  axis.  Placing  C  farther  from  B  would 
do  the  fame  thing  ;  but  this  would  be  accompanied  with 
more  aberration,  becaufe  the  rays  would  fall  at  a  greater  di- 


I f  the  refractions  at  P  and  Rare  equal  (as  in  the  common 
day  telefeope),  the  difperfion  at  V  ninft  be  equal  to  that  at 
P,  or  the  angle  vV  r  zr  VPR  But  we  have  ultimately 
RPV  :  R  r  V  zz.  BC  :  A 13,  ( —  B  b  :  A  b  by  the  focal  theo¬ 
rem).  Therefore  qVrvgrV  (orgrigV,  orC/:/B) 
=  B  b  :  A  b,  and  AB  :  A  b  -  R  ;  :  R g. 

This  fhows  by  the  way  the  advantage  of  the  common  day 
telefeope.  I11  this  ABc  2  A  b9  and  therefore  j  is  the  place 
of  the  lad  image  which  is  free  from  coloured  fringes.  But 
this  image  will  not  be  feen  free  from. coloured  fringes  through 
the  eye-glafs  C  r9 .  if/  be  its  -ocus  :  For  had  g  r,  g  v  been 
both  red  rays,  they  would  have  been  parallel  after  refraCf 
tion  5  but  g  v  being  a  . violet  ray,  will  be.  more  refra&ed.  It 
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will  not  indeed  be  fo  much  deflefted  from  parallelifm  as  the 
v'olet  ray,  which  naturally  accompanies  the  red  ray  to  r*j  be* 
capfe  it  falls  nearer  the  centre.  By  computation  its  difper- 
ilon  is  diminiftied  about  yth. 

In  order  that  g  v  may  be  made  parallel  to  gr  after  re- 
fraaion,  the  refraction  at  r  mull  be  Inch  that  the  diiperfion 
correfponding  to  it  may  be  of  a  proper  magnitude.  How  to 
determine  this  is  the  queftion.  Let  the  difperfion  at g  be 
to  the  difperfion  produced  by  the  refraaion  at  r  (which  is 
reauired  for  producing  the  intended  magnifying  power)  as 
x  to  9.  Make  9:1=//  ■/  C,  =/C  :  CD,  and  draw 
the  perpendicular  D  r  meeting  the  refraded  ray  r  r-  in  r  . 
Then  we  know  by  the  common  focal  theorem,  that  if/  be 
the  focus  of  the  lens  C  r,  red  rays  diverging  from  g  will  be 
united  ill  r'.  But  the  violet  ray  g  v  will  be  refrafted  into 
VV  parallel  to  rr’.  For  the  angle  vr'r-.vgr-  (ulti¬ 
mately)  /C  •  CD,  —  9  :  1  Therefore  the  angle  v  r'  r  is 
equal  to  the  diiperfion  produced  at  >  ,  and  therefore  equal  to 
r'  v  f ',  and  v  v'  is  parallel  to  r  rJ. 

But  by  this  we  have  deflroyed  the  diftinft  vifion  of  the 
image  formed  at  fg,  becaufe  it  is  no  longer  at  the  focus  of 
the  eye  olafs.  But  diftind  vifion  will  be  reftored  by  pufh- 
in  r  the  glades  nearer  to  the  objed-clafs.  Ihis  makes  the 
rays  of  each  particular  pencil  more  divergent  after  refradion 
throuoh  A,  but  fearcely  makes  any  change  in  the  direc¬ 
tions  of  the  pencils  themfelves.  Thus  the  image  comes  to 
the  focu3 /',  and  makes  no  fenfible  change  in  the  difper- 

fions.  „  _  .  .  r  ,  . 

In  the  common  day  telefcope,  the  firft  image  is  formed  in 
the  anterior  focus  of  the  firft  eye-glafs,  and  the  fecond  image 
is  at  the  anterior  focus  of  the  lad  eye  glafs.  II  we  change 
this  lad  for  one  of  halt  the  focal  diitance,  and  pufh  in  the 
eye-piece  till  the  image  formed  by  the  objed  glafs  is  halt 
way  between  the  fa  rib  eye-;  lafs  and  its  focus,  the  laft  image 
will  be  formed  at  the  focus  of  the  new  eye  glafs,  and  the 
eye  piece  will  be  achromatic.  This  is  eahly  teen  by  ma. 
king  the  ufual  computations  by  the  focal  theorem.  But 
the  vifible  field  is  oimimflied,  becaufe  we  cannot  give  the 
fame  aperture  as  be;ore  to  the  new  eye-glafs;  but  we  can 
fubftitute  for  it  two  eye-glades  like  the  former,  placed  dole 
together.  This  will  have  the  lame  focal  dillance  with  the 
new  one,  and  will  allow  the  fame  aperture  that  we  had  be- 
fore. 

On  thefe  principles  may  be  demondrated  the  corre&ion 
of  colour  in  eye-pieces  with  three  glades  ot  the  following 

conilru&ion.  . 

Let  the  glades  A  and  B  be  placed  fo  that  the  poderior 
focus  of  the  fil'd  nearly  coincides  with  the  anterior  locus  of 
the  fecond,  or  rather  lb  that  the  anterior  locus  o’  B  may  be 
at  the  place  where  the  image  o!  the  objetE^lafs  is  formed, 
by  which  fituation  the  aperture  neceffary  for  tranlrmtting 
the  whole  light  will  be  the  {mailed  pofiible.  Place  the 
third  C  at  a  didance  from  the  iecond,  which  exceeds  the. 
fum  of  tltfir  focal  didances  by  a  fpace  which  is  a  third  pro¬ 
portional  to  the  didance  of  the  firft  and  fecond,  and  the  fo¬ 
cal  didance  of  the  fecond.  The  dillance  of  the  fird  eye- 
gla^s  Pom  the  objed- 'dais  nuid  be  equal  to  the  p-odua  of 
the  focal  diilauce  of  the  fird  and  fecond  divided  by  their 

fUILet  O  0,  A  a,  B  b,  C  r,  the  focal  didances  of  the  glafTes, 
be  O,  a ,  b,  c.  Then  make  AB  =  a  nearly  ;  BC  = 

'1  he  amplification  or  mag- 
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Thefe  eye- pieces  will  admit  the  ufe  of  a  micrometer  at  Telefcope 
the  place  of  the  fird  image,  becaufe  it  has  no  didortion.  . 

Mr  Dollond  was  anxious  to  combine  this  achromatifm 
of  the  eye  pieces  with  the  advantages  which  he  had  found 
in  the  eye-pieces  with  five  glafTes.  This  eye-piece  of  three 
glafies  necefiaiily  has  a  very  great  refra&ion  at  the  glafs  B, 
where  the  pencil  which  has  come  from  the  other  fide  of  the 
axis  mud  be  rendered  again  convergent,  or  at  lead  parallel 
to  it.  This  occafions  conliderable  aberrations.  This  may 
be  avoided  by  giving  part  of  this  refra&ion  to  a  glafs  put 
between  the  fird  and  iecond,  in  the  fame  way  as  he  has  done 
by  the  glafs  B  put  between  A  and  C  in  his  five  glafs  eye¬ 
piece.  But  this  deranges  the  whole  procefs.  His  inge¬ 
nuity,  however,  furmounted  this  difficulty,  and  he  made  eye¬ 
pieces  of  four  glafies,  which  feem  as  perfefil  as  can  be  de- 
fired.  He  has  not  publifhed  his  ingenious  invedigation  ; 
and  we  obfevve  the  London  artids  work  very  much  at  ran. 
dom,  probably  copying  the  proportions  of  fome  of  his  bed 
glafTes,  without  underdanding  the  principle,  and  therefore 
frequently  miltaking.  We  fee  many  eye-pieces  which  are 
far  from  being  achromatic.  We  imagine  therefore  that  it 
will  be  an  acceptable  thing  to  the  artids  to  have  precife 
inftrudlions  how  to  proceed,  nothing  of  this  kind  having 
appeared  in  our  language,  and  the  invedigations  of  Euler, 
D'Alembert,  and  even  Bofcovich,  being  fo  ab  dr  ufe  as  to 
be  inaccefiible  to  all  but  experienced  analyds.  We  hope  to 
render  it  extremely  fimple. 

It  is  evident,  that  if  we  make  the  rays  of  different  colours 
unite  on  the  furface  of  the  lad  cye-glafs  but  one,  commonly 
called  the  field- glafs ,  thi  thing  will  be  done,  becaufe  the 
difperfion  from  this  point  of  union  will  then  unite  with  the 
difperfion  produced  by  this  glafs  alone  ;  and  this  increafed 
diiperfion  may  be  correct'd  by  the  lad  eye-glafs  in  the  way 
already  fhown. 

Therefore  let  A,  B  (fig.  19.)  be  the  dations  which  we 
have  fixed  on  for  the  fird  and  fecond  eye-glaffes,  in  order  to* 
give  a  proper  portion  of  the  whole  refra&ion  to  the  fecond 
glafs.  Let  b  be  the  anterior  focus  of  B*  Draw  PB  r 
through  the  centre  of  B.  Make  A  b  :  b  B  =  AB  :  BK» 

Draw  the  perpendicular  K  r,  meeting  the  refra&ed  ray  in 
r.  We  know  by  the  focal  theorem,  that  red  rays  diver¬ 
ging  from  P  will  converge  to  r  ;  but  the  violet  ray  PV,  be- 
in  1  more  refradded,  will  crofs  Rr  in  fome  pointy.  Draw¬ 
ing  the  perpendicular  /g,  we  get  /  for  the  proper  place  of 
the  field  glafs.  Let  the  refracted  ray  Rr,  produced  back¬ 
wards,  meet  the  ray  OP  coming  from  the  centre  of  the  ob- 
jedt-glafs  in  O.  -  Let  the  angle  of  difperfion  RPV  be  called 
p ,  and  the  angle  of  diiperfion  at  V,  that  is,  r  V  v,  be  u,  and 
the  angle  V  /-  R  be  r. 

It  is  evident  that  OR  :  OP  =  p :  becaufe  the  diiper- 

fions  are  proportional  to  the  fines  of  the  refra&ions,  which,?, 
in  this  cafe,  are  very  nearly  as  the  refra&ions  themfelves. 

Let  or  be  made  =  m.  Then  v  =:■■ 

OR  V  pB  bBJ 


l  +  c  +  l-  ;OA= 

r  1  b-\-c  b+c 


nifying  power 


will  be  =  —  ;  the  equivalent  eye-glafs 


mp\  alfo  i:r=BK:  AB,  =  b  B  :  A  b>  and  r  =  p.  * 

biy 

A  l 

or,  making  • — -  =  «,  r  =  n p  \  therefore  v  :  r  —  m  :  71,  =3 


1  B  b 

T  —  ,  =  B  :  A  l. 
iJ)  i  B  r 


The  angle  R^  V  =z~g  V  r  rV  —  p»  m  -p  n  ;  and  ‘ 
R^V:Rr*i)  =  Rr:  R  g9  orw-f»:«  =  Rr:  R^,  and 


_  .  rv.  ,  A  perture  of  A 

—  ;  and  the  field  of  vifion  =  343^  X  gl. 


R  rr  =  Rr _ - _ _  But  Rr  is  ultimately  =  BK  =  AB- 

A  *  m-f-n 


l  E* 


Tcitftofs,  c'  B 

~  Kb 

and  B  f 


AB 


1 


T  F.  L 


m  -f-  n 
This  value  of  B/  is 


evidently  *=  b  B  X 


AB 


P  B  -|-  A  b 

Now  b  B  being  a  coriftant  quantity  while  the  glafs  B  is  the 
fame,  the  place  of  union  varies  with  — A  If  we  re. 


p  B  -j~  A  b 

move  B  a  little  farther  from  A,  we  iocrcafc  AB,  and  p  B, 
^  by  thq  fame  quantity.  t  his  evidently  di- 

ininifhes  B /.  On  the  other  hand,  bringing  B  nearer  to  A 
inereafcs  B  f  If  we  keep  the  dillance  between  the  glares 
t  he  fame,  but  mcreafe  t lie  focal  diftance  b  B,  we  augment 
l)f,  becaufe  this  change  augments  the  numerator  a nd^di mi¬ 
nifies  the  denominator  of  the  fradion 


p  B  +  Ab' 

In  this  manner  we  can  unite  the  colours  at  what  dillance 
we  pleafe,  and  confeqviently  can  unite  them  in  the  place  of 
thv  intended  field  glafs,  from  which  they  will  diverge  with 
an  increafed  difperfion,  viz.  with  the  difperfion  competent 
tojdie  refradion  produced  there,  and  the  difperfion  p  X 
m  -j~  n  conjoined. 

It  only  remains  to  determine  the  proper  focal  diftances 
of  the  field  glafs  and  eye-glafs,  and  the  place  of  the  eye- 
glafs,  fo  that  this  difperfion  may  be  finally  corrected. 

This  is  an  indeterminate  problem,  admitting  of  an  infini¬ 
ty  of  folutions.  We  (hall  limit  it  by  an  equal  d-i  vifion  of 
the  two  remaining  refradions,  which  are  neceflary  in  order 
to  produce  the  intended  magnifying  power.  This  eonftruc- 
tion  has  the  advantage  of  dimimlhing  the  aberration.  Thus 
we  know  the  two  refradions,  and  the  difperfion  competent 
to  each  j  it  being  nearly  T*Tth  of  the  refradion.  Call  this 
q.  The  whole  difperfion  at  the  field-glafs  confifts  of  q,  and 
of  the  angle  K^V  of  fig.  19.  which  we  alfo  know  to  be 
—  pXm-\~n.  Call  their  fum  s. 

Let  fig.  2e.  n°  1.  represent  this  addition  to  the  eye-piece. 
is  the  field-glafs  coming  in  the  place  of  j g  of  fig.  19. 
and  R^  <w  is  the  red  ray  coming  from  the  glafs  BR.  Draw 
gs  parallel  to  the  intended  emergent  pencil  from  the  eye- 
glafs  ;  that  is,  making  the  angle  C  sg  with  the  axis  corre¬ 
spond  to  the  intended  magnifying  powder.  Bifed  this  angle 
by  the  line  g  K.  Make  s  g  :  g  q  s  :  q9  and  draw  q  K, 
cutting  C  g  in  t.  Draw  t  D,  cutting  g  k  in  r,  and  the 
axis  in  D.  Draw  &  d  and  D  r  perpendicular  to  the  axis. 
Then  a  lens  placed  in  D,  having  the  focal  diftance  D  d, 
will  deftroy  the  difperfion  at  the  lens  g  c,  which  refrads  the 
ray  g  vu  intog  r. 

Let  gv  be  the  violet  ray,  making  the  angle  vgr  =  s.  It 
is  plain,  bv  the  common  optical  theorem,  that  g  r  will  be 
refraded  into  r  r>  parallel  toJD.  Draw  g  D  r  meeting 
r  r  >  ar^  j0In  v  r  •  By  the  focal  theorem  two  red  rays  g  r, 
gv,  will  be  united  in  /.  But  the  violet  ray  gv  will  be’ 
more  refraded,  and  will  take  the  path  v  v',  taking  the 
angle  of  difperfion  rf  vv1  =  q,  very  nearly,  becaufe  the  dif¬ 
perfion  at  v  does  not  fenfibly  differ  from  that  at  r.  Now, 
in  the  fmall  angles  of  refradion  which  obtain  in  optical  in- 
llruments,  the  angles  r  r‘  v ,  r  g  v  are  very  nearly  as  g  r  and 


r  or  as  gD  and  D/,  or  as  CD  and  DT;  which,  Vy  the 


focal  theorem,  are  as  C  d  and  dT>  ;  that  is,  D  d:dc 
^rgv.rr'v.  But  D  d :  !d  C  =  D  *  :  /  /,  =  s  g  :  g  q, 
“  s  :  ?•  But  rg  v  =  s  ;  therefore  r  r  <v  =  qf  =  r<  v  v', 
and  <v  v'  is  parallel  to  r  r',  and  the  whole  difperfion  at  g  is 
eorreded  by  the  lens  D  r.  The  focal  diftance  Cc  of  Cg  is 
had  by  drawing  Cx  parallel  to  K^,  meeting  Kg  in  x,  and 
drawing  x  c  perpendicular  to  the  axis. 

ft  is  eafy  to  ice  that  this  (not  inelegant)  conilrudion  is 


not  limited  to  the  equality  of  the  rcfraft’ofis  « .■  g  r,  Ker¬ 
in  whatever  proportion  the  whole  refradion  w g ,  u  df 
video,  we  always  can  tell  the  proportion  of  the  difperfionj 
which  the  two  refradions  occafion  at  g  and  r,  and  can  there 
tore  find  the  values  of  ,  and  q.  Indeed  this  folution  ,Y- 
eludes  the  problem  in  p.  36  col.  1.  par.  2.  :  but  it  had  nor. 
occurred  to  us  till  the  prefent  occafion.  Our  readers  will  not 
be  cifpleafed  with  this  variety  of  refouree. 

The  intelligeirt  reader  will  tee,  that  in  this  folution  fone 
ouantit.es  and  ratios  are  affumed  as  equal  which  are  not 
itnaiy  fo,  111  the  lame  manner  as  in  all  the  elementary  op- 
tical  theorems.  1  he  paralldifm,  however,  of  v  v'  and  r  $J 
may  be  made  accurate,  by  pufning  the  lens  D  r  nearer  to 
Cg,  or  retiring  it  from  it.  We  may  alfo,  by  p„(hi„<r  it 
itill  nearer,  induce  a  fmall  divergency  of  the  violet  ray  fo 
as  to  produce  accurate  vifion  in  the  eye,  and  may  thus  make 
the  vifion  through  a  telefcope  more  perfeft  than  with  the 
naked  eye,  where  difperfion  is  by  ns  means  avoided.  It 
would  therefore  be  an  improvement  to  have  the  eve  glafs  in 
a  Aiding  tube  for  adjultment.  Bring  the  telefcope  to  df- 
itiiiCt  vilion  ;  and  if  any  colour  be  vifible  about  the  ed^es 
of  the  field,  fhift  the  eye-glafs  till  this  colour  is  removed. 
I  he  vifion  may  now  become  indiftind  :  but  this  is  coned- 
ed  by  finking  the  place  of  the  whole  eye  piece. 

We  have  examined  trigonometrically  the  progrefs  of  a 
red  and  a :  violet  ray  through  many  eye  pieces  of  Dollond’s 
and  Ramfden’s  beft  teldcopes  ;  and  we  have  found  in  all  of 
them  that  the  colours  are  united  on  or  very  near  the  field- 
glafs  ;  fo  that  we  prefume  that  a  theory  fomewhat  analogous 
to  ours  has  direded  the  ingenious  inventors.  We  meet  with 
many  made  by  other  artifts,  and  even  tome  of  theirs,  where 
a  confiderablc  degree  o!  colour  remains,  fornetimes  in  the  na¬ 
tural  order  and  often  in  the  contrary  c  rder.  This  muft 
happen  in  the  hands  of  mere  imitators,  ignorant  of  principle. 
We  pr'efume  that  we  have  now  made  this  principle  lufficient- 
ly  plain. 

i  r  2m  rePre^*rits  l^ie  ^ye-pieceof  a  very  fine  fpy- 

glais  by  Mr  Ramiden;  the  focal  length  of  its  objed-glafs'is 
84  inches,  with  l^tb  of  aperture,  2  05'  of  vifible  1  eld, 
and  1 5,4  magnifying  power.  The  diftances  and  focal  lengths 
are  o.  their  pre  per  dimenfions,  but  the  apertures  a'*e  4  lar- 
ger,  that  the  progrefs  of  a  lateral  pencil  might  be  more  di- 
ltinctly  drawn.  The  dimenfions  are  as  follow  : 

Foe  lengths  A^o, 775  ^1,025  C*-i,CI  DJ-0,79 
Di (lances  AB=i,i8  BC»i,83  CD«i,if>5. 

It  is  perfedly  achromatic,  and  the  colours  are  united,  not 
precifely  at  the  lens  C  g,  but  about  ^th  of  an  inch  nearer 
the  eye-glafs. 

It  is  obvious  that  this  combination  of  glades  may  be 
ufed  as  a  microfcope  ;  for  if,  inftead  of  the  image  formed 
by  the  objed-glafs  at  IG,  we  fubftitute  a  fmall  objed,  illu¬ 
minated  irorn  behind,  as  in  compound  microfcopes  ;  and  if 
we  draw  the  eye-piece  a  very  fmall  way  from  this  objed, 
the  pencils  of  parallel  rays  emergent  from  the  e^e-glafs  D 
will  become  convergent  to  very  diftant  points,  and  will  there 
form  an  inverted  and  enlarged  pidure  of  the  objed,  which 
may  be  viewed  by  a  Huyghenian  eye- piece  ;  and  we  may 
i£^et  ^a^nifying  powers  without  ufing  very  deep 
g  afies.  We  tried  the  eye  piece  of  which  we  have  given  the 
dimenfions  in  this  way,  and  found  that  it  might  be  made  to 
magnify  «8o  times  with  very  great  diflinetnefs.  When  ufed 
as  the  magnifier  of  a  folar  microfcope,  it  infinitely  furpafle* 
every  thing  we  have  ever  feen.  The  pidure  formed  by  a 
folar  microfcope  is  generally  fo  indiftind,  that  it  is  lit  only 
for  amufing  ladies;  but  with  this  magnifier  it  feemed  perfed- 
ly  fharp.  We  therefore  recammcnd  this  to  the  artifis  as  a 
valuable  article  of  their  trade. 

he  only  thing  which  remains  to  be  confidered  in  the 
2  theory 
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theory  of  refra&ing  telefcopes  is  the  forms  of  the  different 
levies.  Hitherto  \vc  have  had  no  occafion  to  conhder  any 
thing  but  their  focal  diftances;  but  their  aberrations  depend 
greatly  on  the  adjuftment  of  their  forms  to  their  fituations. 
When  the  conjugate  focules  of  a  lens  are  determined  by 
t lie  fervice  which  it  is  to  perform,  there  is  a  certain  form  or 
proportion  between  the  curvatures  of  their  anterior  and  po- 
lierior  fii'faces,  which  will  make  their  aberrations  the  fmal- 
led  poffible. 

It  is  evident  that  this  proportion  is  to  be  obtained  by  ma¬ 
king  the  fluxion  of  the  quantity  within  the  parenthefis  in  the 
formula  of  par.  2.  col.  2.  p.  348.  equal  to  nothing.  When  this 
is  done,  we  obtain  this  formula  for  a,  the  radius  of  curvature 

r  1  •  r  r  r  ,  I  2  4^z4-4 

for  the  antehor  furface  of  a  lens.  ~'== — — 7 — -{---7  - 

a  2m-f*4  1  2{/n-f“4)r 
where  m  is  the  ratio  of  the  fine  of  incidence  to  the  fine  of  re¬ 
fraction,  and  r  is  the  difiance  of  the  focus  of  incident  rays, 
pofitive  or  negative,  according  as  they  converge  or  diverge, 
all  meafured  pn  a  fcale  of  which  the  unit  is  n,  ==  half  of 
the  radius  of  the  equivalent  ifofcele3  lens. 

It  will  be  fufHoiently  exaCt  lor  our  purpofe  to  fuppofe 


C  367  ] 
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1  .  2  t 

w  =  though  it  is  more  nearly  '  .  In  this 


4  2  r-|~  7  O 


20 


Therefore  a  = 


49r 


42r+7o 


_  I  b 
cafe  -  =  -4- 
a  7  1 

.  And  r  =~ — 
b  a 


1,  = 


As  an  example,  let  it  be  required  to  give  the  radii  of  cur¬ 
vature  i-n  inches  for  the  eye-glafs  be  of  page  362.  col.  1. 
par  2.  which  we  fhall  fuppofe  of  1^  inches  focal  diltance, 
and  that  e  c  (==r)  is  3|th  inches. 

I  he  radius  of  curvature  for  the  equivalent  ifofceles  lens 

is  1,5,  and  its  half  is  0,75.  Therefore  r  =  =  5  ; 

and  our  formula  is  a  =  —I9**—,  =  =  0,87 5 ;  and 


42Xi't‘7° 

°>«7S 


I  i  —  a  0,125  ^  _ 

a  ’  _  0,87 5’ 3R  =  0,125’  =  1‘ 

Thefe  values  are  parts  of  a  fcale,  of  which  the  unit  is 
0,75  illc^es*  Therefore 

a,  in  inches,  =  0,875X0,75,  ==  0,65525 
by  in  inches,  =  7X0,75,  ==  5,25. 

And  here  we  mull  obferve  that  the  pofterior  furface  is  con¬ 
cave  :  for  b  is  a  pofitive  quantity,  becaufe  »  —  a  is  a  pofi- 
tive  quantity  as  well  as  a  ;  therefore  the  centre  of  fphericity 
of  both  furfaces  lies  beyond  the  lens. 

And  this  determination  is  not  very  different  from  the 
tifual  practice,  which  commonly  makes  this  lens  a  plane  con¬ 
vex  with  its  flat  fide  next  the  eye  :  and  there  will  not  be 
much  difference  in  the  performance  of  thefe  two  lenfes  ;  for 
in  all  cafes  of  maxima  and  minima,  even  a  pretty  confider- 
able  change  of  the  bed  dimenfions  does  not  make  a  fenfible 
change  in  the  refult. 

i  he  lame  confideration  leads  to  a  rule  which  is  very 
Ample,  and  fuiliciently  exaft  for  ordinary  fituations.  This 
is  to  make  the  curvatures  fuch,  that  the  incident  and  emer¬ 
gent  pencils  may  be  nearly  equally  inclined  to  the  furfaces 
of  the  lens.  Thus  in  the  eye-piec-e  with  five  glafles,  A  and 
B  fhould  be  molt  convex  on  tlieir  anterior  fides  ;  C  lhould  be 
moil  convex  on  the  pofterior  fide  ;  D  fhould  be  nearly  iiof- 
ceies  ;  and  E  nearly  piano  convex. 

But  this  is  not  lo  eafy  a  matter  as  appears  at  frrfl  fight. 
The  lenfes  of  an  eye-piece  have  not  only  to  bend  the  feveral 
pencils  of  light  to  and  from  the  axis  of  the  telefcope  ;  they 
have  alio  to  form  images  on  the  axes  of  thefe  pencils.  Thefe 
offices  frequently  require  oppofite  forms,  as  mentioned  in  par. 


3.  col.  2.  p.  360.  Thus  theglafs  A  of  fig.  20.  n°2.  fhould  be  Tekfcop?* 

mod  convex  on  the  fide  next  the  objed,  that  it  may  produce  ' - J 

little  distortion  of  the  pencils.  But  it  fhould  be  moft  convex 
next  the  eye,  that  it  may  produce  diflind  vifion  of  the  image 
FG,  which  is  very  near  it.  This  image  fhould  have  its  con¬ 
cavity  turned  towards  A,  whereas  it  is  towards  the  objed- 
glafs.  We  mult  therefore  endeavour  to  make  the  vertical 
image  f g  flatter,  or  even  convex.  This  requires  a  glafs 
very  flat  before  and  convex  behind.  For  fimilar  reafona 
the  objed-glafs  of  a  microfcope  and  the  Ample  eye-glais  of 
an  aftronomical  telefcope  fhould  be  formed  the  fame  way. 

This  is  a  fubjed  of  mod  difficult  difeuffion,  and  requires 
a  theory  which  few  of  our  readers  would  reliffi  ;  nor  does 
our  limits  afford  room  for  it.  The  artifts  are  obliged  to 
grope  their  way.  The  proper  method  of  experiment  would 
be,  to  make  eye-pieces  of  large  dimenfions,  with  extrava¬ 
gant  apertures  to  increafe  the  aberrations,  and  to  provide 
for  each  dation  A,  B,  C,  and  D,  a  number  of  lenfes  of  the 
fame  focal  didance,  but  of  different  forms :  and  we  would 
advife  making  the  trial  in  the  way  of  a  folar  microfcope, 
and  to  have  two  eye  pieces  on  trial  at  once.  Their  pidures 
can  be  foimed  on  the  fame  lereen,  and  accurately  compared; 
whereas  it  i difficult  to  keep  in  remembrance  the  perfor¬ 
mance  o!  one  eye-piece,  and  compare  it  with  another. 

We  h  ve  now  treated  the  theory  of  refrading  telefcopes 
with  confiderable  minutenefs,  and  have  perhaps  exceeded 
the  limits  which  fome  readers  may  think  reafonable.  But 
we  have  long  regretted  that  there  is  not  any  theory  on  this 
lubjed  from  which  a  curious  perfon  can  learn  the  improve¬ 
ments  which  have  been  made  fince  the  time  of  Dr  Smith, 
or  an  artid  learn  how  to  proceed  with  intelligence  in  his 
profeffion.  If  we  have  accomplifhed  cither  of  thefe  ends, 
we  trud  that  the  public  will  receive  our  labours  with  latis- 
fadion. 

We  cannot  add  any  thing  to  what  Dr  Smith  has  deliver¬ 
ed  on  the  theory  o^  refleding  telefcope3.  There  appears 
to  be  the  fame  puffibility  of  correding  the  aberration  of  the 
great  fpeculum  by  the  contrary  aberration  of  a  convex  fmall 
fpeculum,  that  we  have  pradifed  in  the  compound  objed- 
glafs  or  an  achromatic  regrading  telefcope.  Bnt  this  can¬ 
not  be,  unlefs  we  make  the  radius  of  the  convex  fpeculum 
exceedingly  large,  which  dedroys  the  magnifying  power 
and  the  brightnefs.  1  his  therefore  mud  be  given  up.  In-, 
deed  their  performance,  when  well  executed,  does  already 
furpafs  all  imagination.  Dr  Herfchel  has  found  great  ad¬ 
vantages  in  what  he  call*  the  front  view,  not  nfing  a  plane 
mirror  to  throw  the  pencils  to  one  fide.  But  this  cannot 
be  pradifed  in  any  but  telefcopes  fo  large,  that  the  lofs  of 
light,  occafioned  by  the  interpofition  of  the  obferver’s  head, 
may  be  difregarded. 

Nothing  remains  but  to  deferibe  the  mechanifm  of  fome 
of  the  mod  convenient  forms. 

To  deferibe  all  the  varieties  of  fiiape  and  accommodation 
which  may  be  given  to  a  telefcope,  would  be  a  tafk  as  tri¬ 
fling  as  prolix.  The  artifls  of  London  and  of  Paris  have 
racked  their  inventions  to  pleafe  every  fancy,  and  to  fuit 
every  purpofe.  We’fkall  content  otrrfelves  with  a  few  ge¬ 
neral  maxims,  deduced  from  the  fcientific  confideration  of 
a  telefcope,  as  an  indrument  by  which  the  vifual  angle  fub- 
tended  by  a  diitind  objtd  is  greatly  magnified. 

The  chief  confideration  is  to  have  a  deady  view  of  the 
aidant  object.  This  is  unattainable,  unlels  the  axis  of  the 
indrument  be  kept  condantly  directed  to  the  fame  point  of 
it  :  {or  when  the  telefcope  is  gently  fhiited  from  its  pofi- 
tion,  the  •;  bjed  ftems  to  move  in  the  fame  or  in  the  oppofite 
direction,  according  as  the  telefcope  inverts  the  objed  or 
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TeLifcopc,  fnows  it  ere&.  This  is  owing  to  the  magnifying  power, 
becaufe  the  apparent  angular  motion  is  reatcr  than  what 
we  naturally  connect  with  the  motion  of  the  telefcope. 
This  does  not  happen  when  we  look  through  a  tube  with¬ 
out  glaffes. 

All  (linking  of  the  inftrument  therefore  makes  the  objeft 
dance  before  the  eye  ;  and  this  is  difagreeable,  and  hinders 
us  from  feeing  it  diftin&ly,  But  a  tremulous  motion,  how¬ 
ever  fmall,  is  infinitely  more  prejudicial  to  the  performance 
of  a  telefcope,  by  making  the  object  quiver  before  us,  A 
perfon  walking  in  the  room  prevents  us  from  feeing  diftindl- 
ly  ;  nay,  the  very  pulfation  in  the  body  or  the  obferver,  agi¬ 
tates  the  floor  enough  to  produce  this  effe<ft,  when  the  te¬ 
lefcope  has  a  great  magnifying  power :  For  the  vifible  mo¬ 
tion  of  the  obje£l  is  then  an  imperceptible  tremor,  like  that 
of  an  harpfichord  wire,  which  produces  an  effedl  precifely 
iimilar  to  optical  indiftin&nefs ;  and  every  point  of  the  oh- 
je£l  is  diffufed  over  the  whole  fpace  of  the  angular  tremor, 
and  appears  coexiftent  in  every  part  of  this  fpace,  juft  as  a 
harpfichord  wire  does  while  it  is  founding.  The  more  rapid 
this  motion  is,  the  indiftin&ncfs  is  the  more  complete.  There¬ 


fore  the  more  firm  and  elaftic  and  well  bound  together  the 


frame- work  and  apertures  of  our  telefcope  is,  the  more  hurt¬ 
ful  will  this  confequence  be.  A  mounting  of  lead,  were  it 
practicable,  would  be  preferable  to  wood,  iron,  or  brafs. 
This  is  one  great  caufe  of  the  indiftin&nefs  of  the  very  fineft 
reflecting  telefcopes  of  the  ufual  conftru&ions,  and  can  ne¬ 
ver  be  totally  removed.  In  the  Gregorian  form,  it  is  hard¬ 
ly  pofiible  to  damp  the  elaftic  tremor  of  the  fmall  fpeculum, 
carried  by  an  arm  fupported  at  one  end  only,  even  though 
the  tube  were  motionlefs.  We  were  witneffes  of  a  great  im¬ 
provement  made  on  a  four-feet  refle&ing  telefcope,  by  fup- 
porting  the  fmall  fpeculum  by  a  ftrong  plate  of  lead  placed 
acrofs  the  tube,  and  led  by  an  adjufting  ferew  at  each  end. 
But  even  the  great  mirror  may  vibrate  enough  to  produce 
indiftinCtnefs.  Refradling  telefcopes  are  free  from  this  in- 
Conveniency,  becaufe  a  fmall  angular  motion  of:  the  objeCl- 
glafs  round  one  of  its  own  diameters  has  no  fenfible  eft'eCl 
the  image  in  its  focus-  They  are  affedled  only  by  an 


angular  motion  of  the  axis  of  the  telefcope  or  of  the  eye- 
glaffes. 

This  fingle  confideration  gives  us  great  help  towards 
fudging  of  the  merits  of  any  particular  apparatus.  We 
fliould  ftudy  it  in  this  particular,  and  fee  whether  its  form 
makes  the  tube  readily  fufceptible  of  fuch  tremulous  mo- 
tions.  If  it  does,  the  firmer  it  is  and  the  more  elaftic  it  is, 
theworfe.  All  forms  therefore  where  the  tube  is  fupported 
only  near  the  middle,  or  where  the  whole  immediately  or 
remotely  depend  on  one  narrow  joint,  are  defedlive 

Rcafoning  in  this  way,  we  fay  with  confidence,  that  of 
all  the  forms  of  a  telefcope  apparatus,  the  old  fafhioned 
fimple  (land  reprefented  in  fig.  21.  is  by  tar  the  beft,  and 
that  others  are  fuperior  according  as  the  difpofition  of  the 
points  of  fupport  of  the  tube  approaches  to  this.  Let  the 
pivots  A,  B,  be  fixed  in  the  lintel  and  iole  of  a  window. 
Let  the  four  braces  terminate  very  near  to  thefe  pivots. 
Let  the  telefcope  lie  on  the  pin  F /,  reding  on  the  (boulder 
round  the  eye-piece,  while  the  far  end  of  it  refts  on  one  of 
the  pins  i,  2,  3,  Sc c. ;  and  let  the  diftance  of  thefe  pins  from 
F  very  little  exceed  the  length  of  the  telefcope.  The  trem¬ 
bling  of  the  axis,  even  when  confiderable,  cannot  affe£l  the 
pofition  of  the  tube,  becaufe  the  braces  terminate  almoft  at 
the  pivots.  The  tremor  of  the  brace  CD  does  as  little 
harm,  becaufe  it  is  nearly  perpendicular  to  the  tube.  And 
if  the  objedl-glafs  were  clofe  at  the  upper  fupportmg  pin, 
and  the  focus  at  the  lower  pin  F,  even  the  bending  and 
trembling  of  the  tube  will  have  no  effedt  on  its  optical  axis. 
The  inftrument  is  only  fubjeft  to  horizontal  tremors.  Thefe 


may  be  almoft  annihilated  by  having  a  (lender  rod  coming  Tel^ 
from  a  hook’s  joint  in  the  fide  of  the  window,  and  paffing  > 
through  fuch  another  joint  clofe  by  the  pin  F.  We  have 
feen  an  inftrument  of  this  form,  having  AB  parallel  to  the 
earth’s  axis.  The  whole  apparatus  did  not  coft  50  (hillings, 
and  we  find  it  not  in  the  lead  fenfible  manner  affe&ed  by  a 
ft9rm  of  wind.  It  was  by  obfervations  with  this  inftrument 
that  the  tables  of  the  motions  of  the  Georgium  Sidus,  pub- 
1  iflied  in  the  Edinburgh  Tran  factions,  were  conftrudled, 
and  they  are  as  accurate  as  any  that  have  yet  appeared. 

This  is  an  excellent  equatorial. 

But  this  apparatus  is  not  portable,  and  it  is  fadly  defici¬ 
ent  in  elegance.  The  following  is  the  beft  method  we  have 
feen  of  combining  thefe  circumftances  with  the  indifpenfable 
requifites  of  a  good  telefcope. 

The  pillar  VX  (fig.  22.)  rifes  from  a  firm  ftand,  and  has 
a  horizontal  motion  round  a  cone  which  completely  fills  it. 
This  motion  is  regulated  by  a  rack-work  in  the  box  at  V. 

The  ferew  of  this  rack-work  is  turned  by  means  of  the 
handle  P,  of  a  convenient  length,  and  the  ferew  may  be  dif- 
engaged  by  the  click  or  detent  V,  when  we  would  turn  the 
inftrument  a  great  way  at  once.  The  telefcope  has  a  ver¬ 
tical  motion  round  the  joint  Q^placed  near  the  middle  of 
the  tube.  The  lower  end  of  the  tube  is  fupported  by  the 
ftay  OT.  This  con  fills  of  a  tube  RT,  faftened  to  the  pil¬ 
lar  by  a  joint  T,  which  allows  the  ftay  to  move  in  a  vertical 
plane.  Within  this  tube  Hides  another,  with  a  ftiff  motion. 
This  tube  is  connected  with  the  telefcope  by  another  joint 
O,  alfo  admitting  motion  in  a  vertical  plane.  The  fide  M 
of  this  inner  tube  is  foimed  into  a  rack,  in  which  works  a 
pinion  fixed  to  the  top  of  the  tube  RT,  and  turned  by  the 
flat  finger-piece  R.  The  reader  will  readily  fee  the  advan¬ 
tages  and  the  remaining  defedls  of  this  apparatus.  It  is  I 
very  portable,  becaufe  the  telefcope  is  cafily  diiengaged 
from  it,  and  the  legs  and  ftay  fold  up.  If  the  joint  Qjwere 
immediately  under  A,  it  wpuld  be  much  freer,  from  ail  tre¬ 
mor  in  the  vertical  plane.  But  nothing  can  hinder  other 
tremors  arifing  from  the  long  pillar  and  the  three  fpringy 
legs.  Thefe  communicate  all  external  agitations  with  great 
vigour.  The  inftrument  fhould  be  fet  on  a  ftone  pedeftal,  , 
or,  what  is  better,  a  calk  filled  with  wet  fand.  This  pedef-  I 
tal,  which  necefiity  perhaps  fuggefted  to  our  fcientific  navi¬ 
gators,  is  the  beft  that  can  be  imagined. 

Fig.  23  is  the  ftand  ufually  given  to  refledling  telefcopes. 
The  vertical  tube  FBG  is  faftened  to  the  tube  by  finger 
ferews,  which  pafs  through  the  flits  at  F  and  G.  This 
arch  turns  round  a  joint  in  the  head  of  the  divided  pillar, 
and  has  its  edge  cut  into  an  oblique  rack,  which  is  adled  on 
by  the  horizontal  ferew,  furnifhed  with  the  finger-piece  A. 
'This  ferew  turns  in  a  horizontal  fquare  frame.  This  frame 


turns  round  a  horizontal  joint  in  the  off  fide,  which  cannot 


be  feen  in  this  view.  In  the  fide  o'-  this  frame  next  the  eye 
there  is  a  finger-ferew  a9  which  paffes  through  the  frame, 
and  preffes  on  the  round  horizontal  plate  D.  By  ferewing 
down  this  finger-ferew,  the  frame  is  brought  up,  and  preffes 
the  horizontal  ferew  to  the  rack.  Thus  the  elevation  of  the 
telefcope  is  fixed,  and  may  be  nicely  changed  by  the  finger 
applied  to  A  and  turning  this  ferew.  The  horizontal  round 
plate  D  moves  itiffly  round  on  another  plate  of  nearly  equal 
diameter.  This  under  plate  has  a  deep  conical  hollow  focket, 
which  is  nicely  fitted  by  grinding  to  a  folid  cone  formed 
on  the  top  of  the  great  upright  pillar,  and  they  may  be 
firmly  fixed  in  any  pofition  by  the  finger-ferew  E.  To  the 
under  plate  is  faftened  a  box  r,  containing  a  horizontal  ferew 
C,  which  always  works  in  a  rack  cut  in  the  edge  of  the  up¬ 
per  plate,  and  cannot  be  difengaged  from  it.  When  a  great 
vertical  or  horizontal  motion  is  wanted,  the  ferews  a  and  E 
'are  flacked,  and  by  tightening  them  the  telefcope  may  be 
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jn  any  pofition,  and  then  any  fmall  movements  may  be 
v  gIvcn  it  by  the  finger  plates  A  and  C. 

This  Hand  is  very  fubje&  to  brific  tremor,  either  from  ex¬ 
ternal  agitation  of  the  pedeltal,  or  from  the  immediate  ac- 
tioirof  the  wind;  and  we  have  fcldom  feen  diftin&ly  through 
tdefcopes  mounted  in  this  manner,  till  one  end  of  the  tube 
was  prefled.  againft  fomething  that  was  very  fteady  and  une- 
la,.ic.  It  is  quite  aftonifhing  what  a  change  this  produces. 
We  took  a  very  fine  telefcope  made  by  James  Short,  and 
iaid«the  tube  on  a  great  lump  of  loft  clay,  prefling  it  firmly 
down  into  it.  Several  perfons,  ignorant  of  our  purpofe,. 
looked  through  it,  and  read  a  table  oflogaiithms  at  the  di- 
fiance  of  310  yards.  We  then  put  the  telefcope  on  its 
hand,  and  pointed  it  to  the  fame  objed  ;  .none  of  the  com*, 
pany  could  read  at  a  greater  diftance  than  235  yards,  al¬ 
though  they  could  perceive  no  tremor.  They" thought  the 
vilion  as.  (harp  as  before ;  but  the  incontrovertible  proof 
of  the  contrary  was,  that  they  could  not  read  at  fucli  a  di- 
nance. ' 

•r  tJ1C  r0Un^  P^atcs  were  much  greater  dimenfions;  and 
if  the  lower  one,  inflead  of  being  fixed  to  the  pillar,  were 
iupported  on  tour  ftout  pillars  Handing  on  another  plate  ; 
and  if  the  vertical  arch  had  a  horizontal  axis  turning  on 
two  upright  frames'firmly  fixed  to  the  upper  plate— the  in- 
ftrnrrent  would  be  much  freer  from  tremor.  Such  Hands 
were  made  formerly;  but  being  much  more  bulky  and  iticon- 
veme  t  for  package,  they  have  gone  into  difufe. 

The  high  magnifying  powers  of  Dr  Herfchel’s  telefcopes 
made  all  theiufual  apparatus  for  their  fupport  extremely  im¬ 
peded.  But  h;s  judgment,  and  his  ingenuity  and  fertility 
in  rdource,  are  as  eminent  as  his  philofophical  ardour.  He 
h.as  contrived  for  his  refleding  telefcopes  ftands  which  have 
every  property  that  can  be  defired.  The  tubes  are  all  fop- 
ported  at  the  two  ends.  The  motions,  both  vertical  and  ho¬ 
rizontal,  are  contrived  with  the  utmoft  fimplicity  and  firm. 
mil  We  cannot  more  properly  conclude  this  article  than 
with  a  defcnption  or  his  4c  feet  telefcope,  the  nobleft  mo- 
liunit lit  of  philofophical  zeal  and  of  princely  munificence 
that  the  world  can  boaft  of.  -  . 

reprefents  a  view  of  this  inHrnment  in  a  meri- 
tuonal  fituation,  as  it  appears  when  feen  from  a  convenient 
diftance  by  a  perfon  placed  to  the  fouth-weH  of  it.  The 
foundation  in  the  ground  confifls  of  two  concentric  circular 
buck  walls,  the  outermoft  of  which  is  42  feet  in  diameter, 
smd  the  mlide  one  2t  feet.  They  are  two  feet  fix  inches 
deep  under  ground  ;  two  feet  three  inches  broad  at  the  bot¬ 
tom,  and  one  foot  two  inches  at  the  top  ;  and  are  cauped 
with,  paving  Hones  about  three  inches  thick,  and  twelve 
and  three  quarters  broad.  The  bottom  frame  of  the  whole 
apparatus  refls  upon  thefe  two  walls  by  twenty  concentric 
rollers  III,  and  is  moveable  upon  a  pivot,  which  gives  a  ho- 
mental  motion  to  the  whole  apparatus,  as  well  as  to  the  te- 
Jeicope. 

1  he  tube  of  the  telefcope  A,  though  very  fimple  in  its 
form,  which  is  cylindrical,  was  attended  with  great  difficul- 
t  ies  in  the  confiru&ion.  This  is  not  to  be  wondered  at, 
when  its  fize,  and  the  materials  of  which  it  is  made,  are 
Confidered.  Its  length  is  39  feet  four  inches  ;  it  meafures 
our  feet  ten  inches  in  diame.ter ;  and  every  part  of  it  is  of 
iron.  Upon  a  moderate  computation,  the  weight  of  a 
wooden  tube  muH  have  exceeded  an  iron  one  at  leafl  3000 
pounds  ;  and  its  durability  would  have  been  far  inferior  to 
that  of  iron.  It  is-  made  of  rolled  or  foeet  iron,  which  has 
been,  joined  together  without  rivets,  by  a  kind  of  feaming 
well  known  to  thofe  who  make  iron-funnels  for  iloves. 

Very’  great  mechanical  /kill  is  u fed  in  the  contrivance  of 
t  te  apparatus  by  which  the  telefcope  is  fupported  and  di- 

te  Vol  XVIII  ept0  j°mmand  ever)r  altitudc>  the  Point  of 
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fupport  is  moveable  ;  and  Its  motion  is  effefted  by  media-  Telefcope, 

mim.  fn  f-hnt-  _ _  i  J ^  ,1  1  9 


mim,  fo  that  the  telefcope  may  be  moved  froin  its  inoH 
backward  point  of  lupport  to  the  moH  forward,  and,  by ' 
means  of  the  pulleys  GG  fufpencled  from  the  great  beam 
Jd  be  fet  to  any  altitude,  up  to  the  very  zenith.  7'he 
tube  is  alfo  made  to  reH  with,  the  point  of  fupport  in  a  pi- 
vot,  which  permits  it  to  be  turned  iidevvife.  " 


Tell. 


The  concave  face  of  the  great  mirror  is  48  inches  of  do-’ 
Mied  furface  in  diameter.  The'.thickneis,  which  is  equal 


liflied  rurrace  in  diameter.  T  he.thicknels,  which  is  equal 
in  every  part  of  it,  remains  now  about  thredinches  and  a 
hal. ;  and  its  weight,  when  it  came  from  the  call  was  21 i8: 
pounds,  of  which  it_  mnfi  have  loH  a  fmall  quantity  in'  pbV 
hlhing.^  To  put  this  fpeciilum  Into  the  tube,  it  is  fiifpen&r 
ed  vertically  by  a  crane  in  the  laboratory,  and  placed  on  a, 
,  ,  na;,r,OW  carrlaSe>  which  is  drawn  out,  rolling  Upon 

clanks,  till  it  comes  near  the  back  of  the  tube  ;  here  if 
is  again  fufpended  and  placed  in  the  tube  by  a  peculiar  ap.' 
paratus.  r 

The  method  of  obfervir.g  by  this  telefcope  Is  by  what 
•  r  r  C*  Ca^s  the  front  view  ;  the  obferver  being  olaced 
m  a  feat  C,  fufpended  at  the  end  of  it,  with  his  back  to¬ 
wards  ttic  objed  he  views.  There  is  no  fmall  fpeculum,  but 
the  magnifiers  are  applied  immediately  to  the  firfl  focal 
image. 

hrom  the  opening  of  the  telefcope,  near  the  place  of  the 
eye-glafs,  a  fpeaking.pipe  runs  down  to  the  bottom  of  the 
tube,  where  it  goes  into  a  turning  joint ;  and  after  feveral 
other, mfledhons,  it  at  lengthy  divides  into  two  branches,  one 
going  into  the  obfervatory  Dfand  the  other  into  the  work¬ 
room  E.  By  means  of  the  1  peaking  pipe  the  communica¬ 
tions  of  the  obferver  are  conveyed  to  the  afliftant  in  the  ob- 
feryatory,  and  the  workman  is  di reded  to  perform  the  re¬ 
quired  motions. 

In  the  obfervatory  is  placed  a  valuable  fidereal  time. piece, 
made  by  Mr  Shelton.  Clofe  to  it,  and  of  the  fame  height, 
is  a  polar  diftance- piece,  which  has  a  dial- plate  of  the  fame 
dimenfions  with  the  time-piece  :  this  piece  may  be  made  to 
Ihow  polar  diftance,  zenith  diftance,  declination  or  altitude* 
by  fettino  it  differently.  The  time  and  polar  diftance  pie¬ 
ces  are  placed  fo  that  the  afliftant  fits  befofe  them  at  a 
table,  with  the  fpeaking.pipe  rifing  between  them  ;  and  in 
this  manner  obfer  vat  ions  may  be  written  down  very  conve¬ 
niently. 

This  noble  inftrument,  with  proper  eye-glafles,  tnagnifies 
above  ocoo  times,  and  is  the  largeft  that  has  ever  been 
made.  Such  of  our  readers  as  wifti  for  a  fuller  account  of 
the  machinery  attached  to  it,  viz.  the  ftairs,  ladders,  and 
platform  B,  may  have  recourfc  to  the  fecond  part  of  the 
I  ranfadfions  of  the  Royal  Society  for  1795  >  in  which,  by: 
means  of  18  plates  and  63  pages  of  ■  letter-profs,’  an 
ample  detail  is  given  of  every  circumftancc  relating  to  join, 
er’s  work,  carpenter’s  work,  and  fmith’s  work,  which  at¬ 
tended  the  formation  and  credion  of  this  telefcope.  It  was 
completed  on  Auguft  the  28th  1789,  and  on  the  fame  day 
was  the  fixtli  fatellite  of  Saturn  difeovered. 

TELL  (William),  an  illuftrious  Swifs  patriot,  chief  in- 
itrument  of  the  revolution  which  delivered  the  Swifs  can¬ 
tons  from  the  German  yoke  in  1307.  Grifler,  the  gover¬ 
nor  of  thefe  provinces  for  the  emperor  Albert,  having  or* 
dered  him,  under  pain  of  death,  to  (hoot  at  an  apple  placed 
on  the  head  of  one  of  his  children  ;  he  had  the  dexterity, 
though  the  diftance  ^was  very  confiderable,  to  ftrike  it  off 
without  hitting  the  child.  The  tyrant,  perceiving  he  had 
another  arrow  concealed  under  his  cloak,  afked  him  for  . 
what  purpofe  ?  To  which  he  boldly  replied,  “  To  have  foot 
yog  thro’  the  heart,  if  I  had  had  the  misfortune  to  kill  my 
fon.”  The  enraged  governor  now  ordered  him  to  be  hang¬ 
ed  \  but  his  fellow-citizens,  animated  by  his  fortitude  and 
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,  ,  ,  -(V.J  p ndrr  ther  natural  or  acquired.  The  word  is  feldom  ufed  by  good  Ttmret, 

attacked  and  vanqutfh .  ’  _  _k’  writers  without  an  epithet,  as  a  good  or  bad  temper  ;  though 

one  of  the  moil  beautiful  poems  in  the  language  is  entitled  , - y — j 

The  Triumphs  of  Temper. 

It  is  well  obferved  by  an  elegant  eiTayift,  that  more  con* 
ftant  nneafmefs  arifes  from  ill  temper  than  from  ill  fortune  ; 
as  a  bad  temper  emhitters  every  fweet,  and  converts  a  para- 
dife  into  a  place  of  torment.  For  fubduing  the  heart  to 


•  .0  * 

T^/f  R6' an  officer  of  the  exchequer,  in  ancient  re- 
co^Sd  i  •  There  are  four  of  thefe  officers,  whofe 
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foftnefs,  ar.dpreferving  a  due  balance  of  the  paflions,  a  pro- 
*per  cidtuve  of  the  underftanding 


auditor  of 


per 
method. 


ot  tne  vtcriph ;  ,  j  r 

tootos  both  c'  their  receipts  and  payments,  which  they  del.- 

Of  ,»;».*  be. 

SIS'Ltftt  0* 
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bottom  of  the  fea,  keeping  a  communication  with  tne  «a.tr 
above  by  means  of  fliort  tubes  or  pipes.  _ 

TEMISSA,  a  large  town  in  Africa,  aomit  rvc i  m. 
north-call  of  Mourzcmk,  the  capital ofFewam  1 ;J«‘ 
caravan  of  pilgrims  from  Bornou  and  .Ntgntta,  wh.n  teKe, 
;,s  departure  from  Mour/.ouk,  ana  travels  bj  me  wav  ot 
C®  iJ o  to  Mecca,  ufuallv  provides  the  fto.es  of  corn  and 
dates,  and  dried  meat,  that  are  reqmfite  for  its  areary  paf- 
&ge. 


L  rnofl  pi  enfant  place  or  valley  of 


TEMPE  (arte.  a  r -  *  .  • 'w* 

■jVFaly.  That  it  was  there,  appears  from  the  epithet 
rljJca  (Livy),  riejfala  (Ovid)  ;  but  m  what  particuLv 
A-ftrtA  ;»  the  uue'Hoti.  From  the  Phthiot.ca  of  Catullus, 
M  b,,.  ,.j  Per,,...  -H.C1, 
ran  through  Tempe,  was  at  too  great  a  didance,  being  fe- 
parated  from  it  by  Mount  Othrys  and  others  h.rft,  how- 
ever,  we  (hall  define  Tempe,  previous  to  the  determining 
the  particular  didrift  in  which  it  lay.  The  Peneus,  accord 
ing  to  Pliny,  running  down  between  Offa  to  the  £outn 
ofvmpus  J  the  north  for  500  llad.a,  is  for  ha  .  that  fpace 
navi nable  :  in  the  diredion  of  tlus_  courfe  lies  wl.at  is  caded 
Teinot,  extending  in  length  for  five  m.,cs,  in  lueadih  or 
almoffi  an  acre  and  an  half,  with  gentle  convexities  r.fing  on 
the  ri  -ht  and  left  beyond  ken  of  human  fight.  Within 
elides' the  Peneus  in  its  verdant  light,  green  in  its  Pe’)bks> 
charming- in  the  grafs  on  its  banks,  harmomoufly  vocal  with 
the  mafic  of  birds.  In  this  defcr.pt. on  Strabo  and  M- 
lian  aoree  ;  the  lad  adding,  that  it  has  an  agreeable  variety 
'of  places  of  retreat ;  and  that  it  is  not  the  work  of  man  s 
hand,  but  the  fpontaueous  produ&ion  of  nature;  and  Strabo 
ftvs,  that  formerly  the  Peneus  formed  a  lake  m  tins  fpot,  be- 
ing  checked  in-  its  courfe  by  the  higher  grounds  about  the 
fea  •  but  that  an  opening  being  made  by  an  earthquake,  and 
Mount  Offa  torn  fvom  Olympus,  the  Peneus  gamed  a  free 
courfe  between-  them.  But  Livy,  who  calls  Tempe  a  grove, 
remarks  a  degree  of  horror  rather  than  amenity,  with  which 
the  Roman  army  was  ftruck  on  marching  over  the  narrow 
pafs  ;  for,  befides  the  defile,  difficult  to  go  over,  which  runs 
on  for  five  miles,  there  are  deep  rocks  on  each  band,  down 
which  the  profpeft  is  apt  to  caufe  a  d.izmefs,  heightened 
bv  the  node  and  depth  of  the  interfluent  Peneus.  Hence 
it  appears  that  Tempe  was  in  the  Pelafg.ot.s,  whofe  extre¬ 
mity  was  formerly  the  Peneus,  but  afterwards,  as  is  pro¬ 
bable,  allotted  to  Magnefia  ;  and  thus  Pliny  places  the 
mouth  of  the  Peneus  not  iu  Theffaly  ltfelf,,  but  m  the  Mag* 

ziefia  of*  ThefTaly.  0  rr, 

TEMPER,  in  a  mechanical  lenfe.  bee  1  empering. 

Temper,  in  a  moralfenfe,  the  difpofition  of.  mind  whe- 


ig  and  of  the  taile  is  the  bell 
He  who  employs  his  time  in  the  Rudies  of  ek- 
gant' literature,  or  the  fine  arts,  has  almoll  always  a  froods 
temper ;  whilli  the  man  who  is  abforbed  m  the  purfuits  ot 
profound  feience  is  apt  to  acquire  a  fcventy  of  difpofition, 
little  lefs  difagreeabk,  though  generally  much  lets  pernici¬ 
ous,  than  the  capricioufnefs  of  the  idler.  Mufic,  painting, 
and  poetry,  teach  the  mind  to  felea  the  agreeaole  parts  ti 
thofe  obi  eels  which  Unround  us,  and  by  habituating  it  to  a 
pure  and  permanent  delight,  gradually  fnper induce  an  habi- 
wal  good  humour.  It  is  of  infinite  impo.tance  to  happt- 
nefs  to  accuRom  the  mind,  from  infancy,  to  turn  from  de¬ 
form'd  and  painful  fcer.es,  and  to  contemplate  whatever  can 
be  found  ©f  moral  and  natural  beauty.  ...  ..  , 

So  much  of  the  hapuinels  of  private  life  depends  on  th<? 
o-ove.nment  of  the  temper,  that  the  temper  on.; lit  to  be  ». 
principal  object  of  regard  in  a  well-conduited  education. 
The  fnffering  of  children  to  tyrannize  without  controui 
over  fervants  and  inferiors,  is  the  ruin  of  many  an  amiaolc 
difpofition.  The  virtues  of  humanity,  benevolence,  humili¬ 
ty,  cannot  be  too  early  enforced  ;  at  the  tune  time,  care 
fi'iould  be  taken  that  an  infant  of  two  »r  ti.ree  years  o.d 
(fiould  never  be  beater,  or  fpoken  to  hardily  tor  any  offence 

which  it  can  ooffibly  commit.  , 

TEMPERAMENT,  among  phyncians,  the  tame  wittu 
conftitution,  or  a  certain  difpofition  of  the  fal.ds  and  fluids- 
of  the  human  body,  by  which  it  may  be  properly  denomina¬ 
ted  ftronsr,  weak,  lax,  &c. 

In  every  perfon  there  are  appearances  of  a  temper  amen, 
peculiar  to  himfelf,  though  the  ancients  only  tooK  notice 
o-  four,  and  fome  have  imagined  thefe  were  decmced  from 
the  theories  of  the  four  humours  or  four  cardinal  qualities;, 
but  it  is  more  probable  that  they  were  firft  founded  on  ob- 
fervation,  and  afterwards  adapted  to  thofe  theories,  fence  we 
find  that  they  have  a  real  exigence,  and  are  capable  of  re¬ 
ceivin'.-  an  explanation.  The  two  that  are  mail  dtftin&ly. 
marked  are  the  fanguineous  and  melancholic,  vie.  the  tem¬ 
peraments  of  youth  and  age.  .  .....  ,v 

i.  Sanguineous .  Here  there  is  mx.ty  of  fal.ds,  d.fcover- 
able  by  the  foftnefs  of  hair  and  fucculencv  ;  large  lyflein  ot 
arteries,  redundancy  of  fluids,  florid  complexton  ;  fenfibikt* 
of  the  nervous  power,  efpecially  to  pleafing  ohjedts  ;  lrr.ta- 
bility  from  the  plethoras  mobility  and  levity  from  lax  ,o- 
lids.  Thefe  charafters  ire  diltbaiy  marked,  and  are  pro¬ 
ved  by  the  difeales  incident  to  this  age,  as  hamorrhagtes,  le¬ 
vers,  &c.  but  thefc,  as  they  proceed  from  a  lax  fyilem,  are- 

z.  Melancholic  Habit.  Here  greater  rigidity  of  folids  oc¬ 
curs,  difcoverable  by  the  hardneis  and  cnlpature  of  ,the 
hair  ;  fmall  proportion  of  the  fluids,  hence  drynefs  and  lean- 
nefs ;  fmali  arteries,  hence  pale  colour  ;  venous  plethora, 
hence  turgefeenev  of  thefe,  and  liv.d.ty  ;  fenf.b.l.ty,  fre¬ 
quently  exouifite  ";  moderate  irritability,  with  remarkable  te- 
racitv  of  impreffions;  fteadinefs  in  action  and  flovvnefs  of  mo¬ 
tion,  with  great  ffrength;  for  ex^efs  of  this  conffituuon  m 
maniacs  gives  the  mod  extraordinary  mftance  of  hum 
ftrength  we  know.  This  temperament  is  mod  diilmftly 
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marked  in  old  age,  and  in  males.  The  fanguineous  tempera- 
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rrrnt  of  you  A  makes  us  not  diftinguifhthe  melancholic  till  the 
decline  of  life,  when  it  is  very  evident*  from  difeafes  of  the 
veins,  hemorrhoids,  apoplexy,  cachexy,  obftni&ionsof  the  vil* 
cera,  particularly  of  the  liver,  dropfies,  affe&ions  of  the  ali¬ 
mentary  canal,  chiefly  from  weaker  influence  of  the  nervous 
power.  So  much  for  the  fanguineous  and  melancholic  tem¬ 
peraments  ;  the  other  two  are  notlbealily  explained.  ft  he 
choleric  temperament  takes  place  between  youth  and  man¬ 
ia*,  od.  In  the 

3,  Choleric ,  the  dlftnbution,  of  the  fluids  is  more  exadly 
balanced  ;  there  is  lefs  fenfibility,  and  lefs  obefity,  with  more 
irritability,  proceeding  from  greater  tenfion,  lefs  mobility 
and  levity,  and  tnoie  fteadinefs  in  the  flreiigtn  of  the  nervous 
power.  A 6  to  the 

4.  Phlegmatic*  This  temperament  cannot  be  dtftmguifo- 
ed  by  any  chara&ers  of  age  or  fex.  It  agrees  with  the  fan- 
giiineous  in  laxity  and  fucculency.  It  diilers  from  that 
temperament,  and  the  melancholic,  by  the  more  exacl  diftri* 
billion  of  the  fluids.  Again,  it.  differs  from  the  fangume- 
ous,  by  having  lefs  fenfibility,  irritability,  mobility,  and  per¬ 
haps  llrength,  though  foiiietimes  indeed  this  laft  is  found  to 
Le  great. 

ft'hefe  are  the  ancient  temperaments.  ft  he  temperaments, 
indeed,  are  much  more  various;  and  very  far  from  being 
cafily  marked  and  reduced  to  their  genera  and  fpecies,  from 
the  great  variety  which  is  obfervable  in  the  constitutions  of 
*  different  men. 

Temperament,  in  mnfic,  is  defined  by  Rouffeau  to  be 
an  operation  which,  by  means  of  a  flight  alteration  in  the 
intervals,  caufes  the  difference  betv/een  two  contiguous 
ieunds  to  difappear,  makes  each  of  thefe  founds  feem  iden¬ 
tical  with  the  other,  which,  without  offending  the  ear,  may 
Hill  prefer ve  their  relpedtive  intervals  or  diffances  one  from 
the  other.  By  this  operation  the  fcale  is  rendered  more 
fimple,  and  the  number  of  founds  which  would  otherwise 
be  oeccffary  retrenched.  Had  not  the  fcale  been  thus  mo¬ 
dified,  inftcad  of  twelve  founds  alone,  which  arc  contained 
in  the  o&ave,  more  than  iixty  would  be  indifpenfably  re¬ 
quired  to  form  what  we  properly  call  modulation  in  every 
tone. 

It  is  proved  by  computation,  that  upon  the  organ,  the 
harpfichord,  and  every  other  inftrument  with  keys,  there  is 
not,  and  there  fcarcely  can  be,  any  chords  properly  in  time, 
fave  the  octave  alone.  The  caufe  is  this,  that  though 
three  thirds  major,  or  four  thirds  minor,  ought  to  form  a 
juft  o6tave,  thofe  are  found  to  furpafs,  and  thefe  not  to 
reach  it. 

TEMPERANCE,  that  virtue  which  a  man  is  faid  to 
poffefs  who  moderates  and  reftrains  his  fcnfual  appetites.  It 
is  often,  however,  ilied  in  a  much  more  general  fenfc,  as 
Synonymous  with  moderation,  and  is  then  applied  indiferi- 
minatrly  to  all  the  paffions. 

Temperance  (fays  Mr  Nelfon)  is  the  virtue  that  bridles 
our  irregular  defiles  ;  it  is  nearly  allied  to  prudence,  and  has 
^  clofe  ^connedlion  with  juftice  ;  it  calms  revenge,  and 
quenches  the  fire  of  unjuft  refentment ;  it  checks  the  Epi¬ 
cure,  and  flops  the  riotous  hand  of  the  Bacchanalian  ;  it 
extinguifhes  or  abates  the  flames  of  lull,  and  bamfhes  every 
law  lei  s  adlion  ;  it  filences  the  flippant  detracting  tongue, 
and  gives  in  its  Head  a  pleaiing  model ation  of  fpeech  ;  it 
fhuts  the  door  againit  avarice,  and  proves  experimentally, 
ihat  happinefs  does  not  confiH  in  the  eager  puifuit  or  aC- 
quilition  of  riches,  but  in  a  contented  mind  ;  it  curbs  the 
ttrongeft  of  all  other  paffions,  gaming,  and  diftinguifhes  juft* 
Jy  the  absurdity  and  folly  of  making  that  a  dangerous  trade, 
which  was  only  ddigned  as  a  relaxation  and  an  amuiement : 
•temperance,  in  a  word,  is  the  parent  of  many  virtues  ;  the 
parent  of  peace,  profperity,  health,  and  joy. 


Nothing  can  be  more  flrange  to  all  obfervation  than  the  Tempt, 
pradlice  of  forfaking  temperance  ;  fmee  every  day's  expert-  Ia"cc 
ence  proves  to  us,  that  intemperance  produces  the  oppofite  Templars, 
to  what  we  feek.  Suppofe,  when  a  child  is  born,  we  afk  — y— - 
the  parents  what  it  is  they  wifti  in  that  child  ;  they  will  an- 
fwer,  Ike.  But  as  life  alone,  that  is,  mere  exiftence,  may, 
by  infirmity  or  other  accidents,  be  very  wretched,  they  will 
naturally  wifh  for  health  and  happinefs.  Well  then,  life, 
health,  and  happinefs,  are  the  general  withes  of  parents  for 
their  children.  Npw  let  us  fee  how  their  willies  are  likely 
to  fucceed.  Their  firft  ftep  is  ufually  a  fhameful  negledt 
of  the  food  of  nature,  the  breaft  ;  the  next,  a  blind  gratifi¬ 
cation  of  their  will ;  the  third,  an  dmoft  total  negledl  of 
their  manners  ;  and  a  fourth,  the  cherifhing  them  in  every 
irregular  affe&ion.  Where  then  is  the  wonder  that  parents 
are  difappointed  ?  Life  and  health  depend  on  proper  food 
and  other  judicious  management  on  one  part ;  and  if  Tick, 
an  obedience  to  remedies  on  the  other  part ;  and  happinefs 
cffentially  depends  in  the  firft  place  on  health  ;  in  the  next, 
on  the  due  government  of  our  fenfes,  affe&ions,  and  paf- 
fions.  See  here  how  much  mankind  deviate  from  them- 
felves ;  how  far  they  depart  from  their  own  principles. 

But  what  is  the  remedy?  Nothing  more  obvious.  Let 
parents  exercife  their  reafon  in  all  the  fteps  they  take  for 
their  children’s  welfare  ;  let  them  examine  right  and  wrong; 
let  them  not  only  avoid  pafllon,  but  labour  to  corredl  their 
own  errors  of  judgment,  that  they  may  bt  the  better  enabled 
to  prevent  them  in  their  children  ;  but,  particularly,  let 
them  fix  in  them  the  knowledge,  love,  and  habit,  of  tem¬ 
perance. 

TEMPERING,  in  the  mechanic  arts,  the  preparing  of 
Heel  and  iron,  fo  as  to  render  them  more  compadt,  hard,  and 
firm ;  or  even  more  foft  and  pliant,  according  to  their  re- 
fpe&ive  occaficus.  See  Iron  and  Steel, 

TEMPEvSTA.  See  Molyn. 

TEMPLARS,  Templlrs,  or  Khights  of  the  Temple% 
a  religious  order  inftituted  at  Jerufalem  in  the  beginning  of 
the  1 2th  century,  for  the  defence  of  the  holy  fepulchre  and 
the  protection  of  Chriftian  pilgrims.  They  were  firft  called 
The  poor  of  the  Holy  City ,  and  afterwards  affumed  the  appd* 
lation  of  Templersy  becaufe  their  houfe  was  near  the  temple. 

Tjie  order  was  founded  by  Baldwin  II.  then  king  of  Jeru¬ 
falem,  with  the  concurrence  of  the  pope  ;  and  the  principal 
articles  of  their  rule  were;  That  they  fhould  hear  the  holy 
office  throughout  every  day ;  or  that,  when  their  military 
duties  fhould  prevent  this,  they  fhould  fuoply  it  by  a  certain 
number  of  pater  nofters  ;  that  they  fhould  abftain  from  fie fh 
four  days  iu  the  week,  and  on  Fridays  from  eggs  and  milk- 
meats  ;  that  each  knight  might  have  three^  horfes,  and  one  / 
efquire :  and  that  they  fhould  neither  Hunt  nor  fowl. 

After  the  ruin  of  the  kingdom  of  Jerufalem  about  iiS6> 
they  fpread  themielves  through  Germany  and  other  countries 
of  Europe,  to  which  they  were  invited  by  the  liberality  of 
the  Chriftians.  In  the  year  1228,  this  order  acquired  lia¬ 
bility,  by  being  confirmed  in  the  council  of  Troyes,  and 
fubjedfed  to  a  rule  of  difcipline  drawn  up  by  St  Bernard, 

In  every  nation  they  had  a  particular  governor,  called  majler 
of  the  Temple ,  or  of  the  militia  of  the  Temple*  Their  grand- 
mafter  had  his  reiidence  at  Paris. 

The  order  of  Templars  fiourifhed  for  fome  time,  and  ac¬ 
quired,  by  the  valotir  of  its  knights,  immense  riches  and  an 
eminent  degree  of  military  renown  :  but  as  their  profperity 
incrcafed,  their  vices  were  multiplied,  and  their  arrogance, 
luxury,  and  cruelty  rofe  at  lalt  to  fuch  a  monftrous  height, 
that  1  heir  privileges  were  revoked,  and  their  order  fnpprdfed 
with  the  nroft  terrible  circumftanees  of  infamy  and  feveiity. 

Their  accufers  were  two  of  their  own  body,  and  their  chief 
profecutor  Philip  the  Fair  of  France,  who  addrefledhis  conr- 
.3  A  2  plaints 


T  E  M  [  ,17 

Templars,  plaints  to  Clement  V.  The  pope,  though  at  fir  ft  unwilling 
to  proceed  again  it  them,  was  under  a  neceffity  of  comply¬ 
ing  with  the  king’s  defire  ;  fo  that,  in  the  year  i  307,  upon 
an  appointed  day,  and  for  fome  time  afterwards,  all  the 
knights,  who  were  difperfed  throughout  Europe,  were 
feized  and  imprifoned,  and  many  of  them,  after  trials  for 
capital  crimes,  were  convicted  and  put  to  death.  In  1312 
the  whole  order  was  fupprefled  by  the  council  of  Vienne. 
A  part  of  the  rich  revenues  they  poflefied  was  beflowed  upon 
other  orders,  efpecially  on  the  knights  of  St  John,  now  of 
Malta,  and  the-  reft  confifcated- to  the  refpeftive  tnxifunes 
of  the  fovcreign  princes  in  whofe  dominions  their  pofTeffions 
lay. — The  knights  Templars,  in  order  to  jollify  the  feverity 
with  which  they  were  treated,  were  charged  with  apoftaiy 
to  the  Saracens,  and  holding  correfpondence  with  them, 
with  fnfulting  the  majefty  of  God,  turning  into  derifion  the 
gofpel  of  Chrift,  and  trampling  upon  the  obligation  of  all 
laws  human  and  divine.  Candidates,  it  is  faid,  upon  ad- 
miffion  to  this  order,  were  commanded  to  fpit,  in  token  of 
contempt,  upon  an  image  of  Chrift,  and  after  admiffion  to 
worfhip  either  a  cat  or  a  wooden  head  crowned  with  gold. 
It  is  farther  affirmed,  that,  among  them,  the  odious  and  un¬ 
natural  aft  of  fodomy  was  a  matter  of  obligation  ;  and 
they  are  charged  with  other  crimes  too  horrible  to  be  men¬ 
tioned,  or  even  imagined.  However,  though  there  be  rea- 
fon  to  believe,  that  in  this  order,  as  well  as  others  of  the 
fame  period,  there  were  (hocking  examples  of  impiety  and 
profligacy;  yet  that  the  whole  order  was  thus  enormoufly 
corrupt,  there  is  no  reafon  to  believe.  The  pope  indeed, 
though  he  afted  with  feverity,  afted  with  jullice.  He  fent 
two  cardinals  to  Paris,  who,  publifhing  his  bull  again  11  the 
order,  condemned  thofc  Templars  who  had  made  the  volun¬ 
tary  confeffion  to  be  burnt  by  a  how  fire.  The  criminals 
recanted  their  former  confeidions,  but  acknowledged  them- 
Jelves  worthy  of  death,  becaufe  they  had  unjuftly  accuied 
.the  order  of  crimes  of  which  they  were  innocent.  Several 
authors  of  thofe  times  wrote  in  defence  of  the  order  ;  and 
Boccace  alleges,  that  its  extirpation  was  owing  to  the  avarice 
of.  the  king  of  France,  who  coveted  die  rich  polTeffions  the 

‘  Templars  then  enjoyed  in  France. 

The  king  of  Arragon  was  much  preffed  to  treat  the 
Temphrs  in  his  kingdom  as  they  had  been  treated  in  France  ; 
but  his  conftant  anfwer  was,  “  We  mull  be  firft  convinced 
of  their  guilt,  and  it  will  be  then  time  enough  to  talk  of 
their  punifhment.”  The  people,  howeve**,  were  in  general 
fo  provoked  againft  them,  that  they  were  compelled  to  Ihut 
themfeives  up  in  the,  fcrtrelfes  belonging  to  their  order,  to 
prevent  their  being  torn  in  pieces ;  which  precaution  was  re- 
prefented  to  the  king  of  Arragon  a  s-  an  aft  of  rebellion. 

■  He  marched,  therefore,  with  a  corps  of  troops  a  ainft  one 
of  thefe  fortrefles.  The  knight  who  commanded  fur- 
rendered  immediately,  and  told  the  king  the  truth,  alluring 
him  that  they  defired  nothing  but  a  fair  trial;  with  which 
declaration  the  king  was  extremely  moved,  took  the  whole 
order  into  his  protection,  and  forbade  any  to  abufe  or  infult 
them  under  the  heavieft  penalties.  At  the  fame  time  Ire 
declared,4  he  was  ready  to  receive  any  informations  againft 
them  that  were  fupported  by  proofs;  but  if  the  informers 
failed  therein,  he  would  punifh  them  as  they  deferved. 

Thefe  fafts  plead  ftrongly  for  the  innocence  of  the  Tem¬ 
plars,  or  at  leaft  they  prove,  that  their  guilt  malt  have  been 
exaggerated  y  and  if  we  add,  that  many  of  the  accufations 
advanced  againft  them  flatly  contradi'ft  each  other,  and  that 
many  members  of  this  unfortunate  order  folemnly  avowed 
their  innocence  while  languifhing  under  the  fevereft  tor¬ 
tures,  and  even  with  their  dying  breath — it  would  feem  pro¬ 
bable,  that  king  Philip  fet  on  foot  this  bloody  tragedy,  with 
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a  view  to  gratify  his  avarice,  and  glut  his  refentment  againft 
the  Templars,  and  efpecially  againft  their  grand-mafter, 
who  had  highly  offended  him.  The  principal  caufe  of  his 
invincible  hatred  againft  them  was,  that  in  his  quarrel  with 
Boniface  VIII.  the  knights  efpoufed  the  caufe  of  the  pope, 
and  furniffied  him  with  money  to  carry  on  the  war.  They 
originally  wore  a  white  habit,  with  red  erodes  fewed  upon 
their  cloaks  as  a  mark  of  diftinftion. 

TEMPLE  (Sir  William),  was  born  in  London  in  the 
year  16^8.  The  family  from  which  lie  fprung  was  ancient, 
aud  is  laid  to  have  affumed  the  furname  of  Temple  from  the 
manor  of  Temple,  in  the  hundred  of  Sparken-Hall,  in  Lei- 
cellerffiire.  He  was  firft  fent  to  fchool  at  Penfehurft,  in 
Kent,  under  the  care  of  his  uncle,  the  celebrated  Di  Ham¬ 
mond,  then  minifter  of  that  parifli  ;  but  at  the  age  of  ten 
he  was  removed  thence  to  a  fchool  at  Bilhop-Stortford,  in 
Hertfo'  dlhire.  When  he  had  acquired  a  fufficient  know¬ 
ledge  of  the  Greek  and  Latin,  he  returned  home  at  the  age 
of  fifteen  ;  and,  two  yea^s  after,  he  went  to  Cambridge, 
where  he  was  placed  under  the  tuition  of  the  learned  Dr 
Cud  worth,  then  fellow  of  Emanuel  College.  His  father. 
Sir  John  Temple,  being  a  ftatefman,  leems  to  have  deli  jned 
him  for  the  fame  way  of  life  ;  and  on  this  account,  after 
rehding  at  Cambridge  two  years,  which'  were  principally 
fpeut  in  acquiring  a  competency  of  French  and  Spanilh, 
both  languages  exceedingly  ufeful  for  his  intended 'purfuits, 
he  was  fent  abroad  to  finilh  his  education. 

Mr  Temple  began  his  travels  by  vifiting  France  in  164S. 
As  he  chofe  to  pafs  through  the  Ifle  of  Wight,  where  his 
majetiy  was  detained  a  prifoner,  he  there  accidentally  met 
with  the  fecond  daughter  of  Sir  Peter  Ofborn  of  Chickfand, 
in  Bedfordshire,  then  governor  of  Guernfey  for  the  king  ; 
and  this  lady  being  on  a  journey  with  her  brother  to  St 
Maloes,  where  their  father  then  was,  our  young  traveller 
joined  their  paity.  This  gave  rife  to  an  honourable  amour, 
which,  at  the  end  of  feven  years,  concluded  in  a  happy  mar¬ 
riage.  Placing  refided  two  years  in  france,  and  learned 
the  French  language  perfectly,  Mr  Temple  made  a  tour 
through  Holland,  Flanders,  and  Germany,  during  which 
he  became  completely  mailer  of  the  Spanilh.  In  1694  he 
returned  from  the  continent,  and,  marrying  Mifs  Ofborn, 
palled  his  time  in  retirement  with  his  father,  his  two 
brothers,  and  a  lifter,  then  in  Ireland,  happy  in  that  per- 
ftft  harmony  which  has  been  lo  often  remarked  in  their  fa¬ 
mily. 

As  he  rejefted  all  offers  made  him  of  employment  under 
Cromwell,  the  five  years  which  lie  lived  in  Ireland  were 
fpeut  chiefly  in  improving  himfelf  in  hiftory  and  philpfophy  ; 
but  at  the  Reitoration,  in  i66d,  being  cholen  a  member  of 
the  convention  there,  while  others  were  trying  to  make 
their  court  to  the  king,  Mr  Temple  oppofed  the  poll-bill 
with  lo  much  fpirit,  that  his  conduft  foon  attracted  the  at¬ 
tention  of  the  public,  and  brought  him  into  notice.  In  the 
fucceeding  parliament,  in  1661,  he  was  elefted  with  his  fa¬ 
ther  for  the  county  of  Carlow ;  and,  in  the  year  following, 
he  was  chofen  one  of  the  commiffioners  to  be  fent  from  that 
parliament  to  the  king,  which  gave  him  an  opportunity  of 
waiting  on  the  duke  of  Ormond,  the  new  lord-lieutenant, 
then  at  London.  Soon  after  he  went  back  to  Ireland,  but 
with  a  refolution  of  quitting  that  kingdom,,  and  of  removing 
with  his  family  to  England. 

On  his  return  he  met  with  a  very  favourable  reception 
from  the  duke  of  Ormond  ;  and  foon  acquired  fucli  a  con- 
fiderable  lhare  in  his  efteem,  that  the  duke  complained  of 
him  as  the  only  man  in  Ireland  that  had  never  alked  any 
thing  from  him.  When  he  mentioned  his  defign  of  carrying 
his  family  to  England,  his  grace  laid,  that  he  hoped  he 

would 
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would  at  leaft  give  him  leave  to  write  in  his  favour  to  tire 
two  great  mmifters,  Clarendon  then  lord  chancellor,*  and 
the  earl  of  Arlington,  who  was  fecretary  of  Hate.  This 
the  duke  did  in  fuch  ftrong  terms,  as  procured  him  the 
friendfhip  of  thefe  two  noblemen,  as  well  as  the  good  opi- 
nion  of  the  king.  Mr  Temple,  Jiowever,  made  '  no  other 
ole  of  this  advantage  than  to  tell  lord  Arlington,  that  if  his 
majefty  had  any  employment  abroad,  which  he  was  fit  for, 
he  feould  be  happy  to  undertake  it ;  but,  at  the  fafne  time,  he 
requeued  that  he  might  not  be  fent  into  any  of  the  northern 
climates,  to  which  he  had  a  very  great  averfion.  Lord  Ar¬ 
lington  replied,  he  was  very  forry  he  had  made  fuch  an  ob¬ 
jection,  as  there  was  no  other  employment  then  undifpofed 
of  except  that  of  going  envoy  to  Sweden.  However,  in 
1665,  about  the  beginning  of  the  firft  Dutch  war,  lord  Ar¬ 
lington  fent  a'  mefTenger  to  acquaint  him  that  he  muft  im¬ 
mediately  come  to  his  houfe;  which  he  did,  and  found  that 
his  lordfhip's  buftnefs  was  to  tell  him,  that  the  king  had  oc- 
■cafioii  to  lend  fome  perfon  abroad  upon  an  affair  of  the  ut- 
‘moPi  importance,  and  that  he  had  rcfolved  to  make  him  the 
*  ilrii  ofFerd  but  that  he  muft  know,  without  delay,  *nd  with¬ 
out  telling  him  what  it  was,  whether  he  would  accept  of  it, 
and  tlut  he  muft  be  ready  to  fet  out  in  two  or  three  days,  with¬ 
out  mentioning  it  to  any  of  his  friends.  After  a  little  confider- 
^ation,  Mr  Femple  told  his  lordfhip,  that,  as  he  took  him  to 
•be  his  friend,'  and  as  he  had  advifed  him  not  to  refufe,  as  it 
would  be  an  entrance  into  his  majefty’ s  fervice,  he  fhould  con¬ 
duit  no  rarther.  I  his  bYifineis  was  to  carry  a  fecret  commiffion 
•to  the  bifhop  of  Munfter;  which  he  fet  out  with  on  the  fecond 
of  Auguft,  and  executed  fo  much  to  the  fatiefa&ion  of 
Charles  II.  that,  on  his'return  to  Bruffels,  his  majefty  ap- 
pointed  him  refident  there,  and  created  him  a  baronet.  As 
-D ruik Is  was  a  place  which  he  had  long  wifhed  to  refide  at, 

•“  vPf11/666  Iie  f«nt  for  his  family;  but,  before  their  ar¬ 
rival,  he  had  been  again  obliged  to  depart  upon  btifinefs  to 
the  prelate’s  court:  for  the  bifhop  having  liiiened  to  terms 
of  accommodation  with  France,  Sir  William  wrote  two  let- 
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ters  to ■  difluade  him  from  that  alliance;  and  thefe  not  havi 
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the  defired  effe&,  he  went  in  difguife  to  Munfter,  where, 
though  he  arrived  too  late  to  fecure  the  prince  in  his  firft 
engagement,  yet  he  prevailed  on  him  to  permit  five  or  fix 
thoufand  of  his  bell  troops  to  enter  into  the  Spanilh  fervice. 
"n  t,1:*  journey  he  palled  lor  a  Spanilh  envoy,  having  twenty 
.  panifli  guards  to  attend  him.  In  this  manner  lie  firft  went 
to  Dulleldorp,  where  the  duke  of  Newburgh,  though  in 
tlie  French  mtereft,  gave  him  a  guard  to  Dortmund ;  but 
when  lie  reached  that  place,  finding  the  gates  (hut,  he  was 
lorced  to  proceed  to  a  village,  at  the  diftanee  of  a  league, 
which,  being  full  of  Brandenburg  troops,  he  was  under  the 
neceffity  of  lodging  in  a  barn,  upon  a  ftraw  bed,  with  his 
page  lor  a  pillow.  Next  day  lie  was  entertained  at  a  caftle 
belonging  to  the  bifhop  of  Munfter,  by  one  Gomes  a 
e, cote  1  lieutenant-general  in  that  prelate’s  fervice,  with' what 
he  calls  a  very  epifcopal  way  of  drinking.  The  general 
coming  to  the  large  hall,  in  which  flood  a  great  many  fla¬ 
gons  ready  charged,  he  called  for  wine  to  drink  the  king’s 
health.  A  filver  bell,  that  might  hold  about  two  quails, 
was  upon  this  brought  him  ;  and,  as  foon  as  he  received  it, 
he  pulled  out  the  clapper,  and  giving  it  to  Sir  William,  to 
whom  he  intended  to  drink,  ordered  the  bell  to  be  filled. 
W  hen  this  was  done,  he  drank  off  the  contents  to  his  ma- 
jelly  s  health  ;  and  afking  Sir  William  for  the  clapper,  put 
it  on,  and  turning  down  the  bell,  rang  it,  to  fiiew  that 
he  had  drank  fair,  and  left  nothing  in  it.  Fie  then  took 
out  the  clapper,  defired  Sir  William  to  give  it  to  whomfo- 
ever  he  pleated  ;  and,  ordering  the  bell  to  be  filled  again,  pre- 
iented  it  to  Sir  William :  but  as  the  latter  feldom  ufed  to 
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drink,  he  had. generally  fome  gentleman  with  him  to  fupply  Temple, 
his  place  in  this  refpecl  whenever  it  might  be  neceflarv,  Ha- 
vmg  finilhed  his  buftnefs  at  Munfter,  he  returned  to  Bruffels, 
where  he  paffed  a  year  with  great  pleafure  and  fatisfaftion. 

Fwo  months  after  the  conclufton  of  the  peace  with  the 
Dutch  at  Breda,  Sir  William’s  filler,  who  refided  with  him 
at  Bruffels,  being  very  defirons  of  feeing  Holland,  he  went 
thither  incognito  to  gratify  her  defire  :  but  while  he  was 
at  the  Hague,  he  paid  a  private  vifit  to  Mr  De  Witt,  in 
which  he  laid  the  foundation  of  that  clofe'  intimacy  which 
afterwards  fubfifted  between  them. 

In  the  fpring  ot  1667,  a  new  war  breaking  out  between 
France  and  Spain,  which  expofed  Bruffels  to  the  danger  of 
falling  into  the  lia-ds  of  the  former,  Sir  William  fent  his 
lady  and  family  to  England  ;  but  he  himfelf  remained  there 
with  his  fifter  till  the  Chnftmas  following,  when  he  was  or¬ 
dered  by  the  king  to  come  over  privately  to  London.  Ta¬ 
king  the  Ha^ue  in  his  way,  he  paid  another  vifit  to  De 
Witt,  and,  purfuant  to  his  inftrmftions,  propofed  thofe  over¬ 
tures  to  him  which  produced  the  triole  alliance.  Soon  after 
lus  arrival  at  the  Bntifh  co.urt,  he' returned,  on  the  16th 
of  January  1668,  with  the  charadler  of  envoy  extraordi¬ 
nary  and  plenipotentiary  to  Holland  ;  where  ,  a  cs* nference 
being  opened,  he  bi ought  that  treaty  to  a  perfe£  conclufion 
in  the  fhort  fpace  of  five  days.  The  ratifications  of  this  al¬ 
liance  being  exchanged  on  the  15th  of  February,  he  re¬ 
paired  to  Brullels ;  and  a  treaty  being  fet  on  foot  betvyeen 
•France  and  Spairr  at  Aix-la-Chapelle,  he  fet  out  for  th^t 
place  on  the  24th  of  April  in  quality  of  his  majefty ’s  am- 
baflador  extraordinary  and  mediator.  Here  he  arrived  on 
the  27th  :  and  it  was  chiefly  owing  to  his  affifiance  that  the 
Spaniards  were  brought  t  o  fign  the  articles  of  that  peade  011 
the  fecond  ot  May.  This  fervice  being  completed,  he  re¬ 
turned  to  Bruffels,  with  a  view  of  remaining  there  in  his 
former  ftatio.n  of  refident  ;  but  he  received  letters  from  the 
eail  of  Arlington,  with  the  king’s  order  to  continue  as  .am- 
baffador,  and  to  ferve  his  country  in  that  quality  in  Hol¬ 
land,  as,  on  account  of  the  late  alliances,  his  majefty  was  re- 
folved  to  renew  a  chara&er  which  the  crown  of  England 


had  difcontmued  there  firice  the  time  of  kina-  Tames.  .'Sir 
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V\  idiam  being  now  left  at  liberty  to  return  to  England,  em- 
braced  the  opportunity;  and.  upon  his  arrival  at’ London, 
he  was  received  with  every  poffible  demonftration  of  favour: 
both  by  the  king  and  the  court. 

Setting  out  again  for  Holland,  with  his  new  character 
of  the  king’s  ambuffador,  he  arrived  at  the  Hague  in  the 
end  ot  Auguft  1668.  Here  he  enjoyed  the  confidence  of 
that  great  minifter  DeWitt,  and  lived  in  great  intimacy  with 
the  prince  of  Orange,  who  was  then  only  eighteen  years  qf 
age  ;  but,  in  September  1669,  he  was  hurried  back  to  Eng¬ 
land  by  lord  Arlington,  who  ordered  him  to  put  his  foot  Tn 
the  ftirrup  as  foon  as  he  tlrould  receive  his  letter.  When  Sir 
William  waited  on  the  earl,  he  found  that  he  had  not  one 
vyord  to  fay  to  him  ;  for,  after  making  him  attend  a  Ionr 
time,  he  only  alkcd  him  a  few  indifferent  queftions  refpeaing 
his  journey.  Next  day  he  was  received  as  coolly  by  the 
king ;  but  the  fecret  foon  came  out,  and  he  was  prelled  to 
return  to  the  Hague,  and  pave  the  way  for  a  war  with  Hoi- 
land.  This,  however,  he  excufed  himfelf  from  having  any 
hand  in  ;  which  fo  much  provoked  the  lord  treafurer  Clif- 
.ord,  that  he  refufed  to  pay  him  an  arrear  of  two  tho'ufand 
pounds  due  from  his  embaffy.  Difgulled  with  Arlin  gton’s 
behaviour,  which  was  fo  unlike  the  friendlhip  he  hadformer- 
ly  pro  effed,  Sir  William  now  retired  to  his  houfe  at  -Sheen 
near  Richmond,  in  Surry  ;  and  in  this  retreat,  when  free 
from  the  hurry  of  bufinefs,  he  wrote  his  Obfervations  on  the 
United  Provinces,  and  one  part  of  his  Mifcellames,  in  the 

time 


4 


T  E  M  I  374  3 

toor,V  faonS  Dutch  «...  About  the  cud  of  f~.  Tower, 
however,  167  V  the  king  wiffong  to  pat  an  end  to  the  jar, 

S  for  Sir  William,  a.?d  defied  him  to  go  to  Hyland  to 
negotiate  a  peace  ;  but  powers  having  been  fen t  from  thence 
at  this  time  to  the  Marquis  de  1'refoo,  the  bpamfo  anibaV 
fador  at  London,  Sir  William  was  ordered  to  center  with 
him  :  and  a  treaty  was  accordingly  concluded  m  thiee  ay  e, 
and  the  point  carried  refpeftmg  the  fopenonty  of  the  Bn 
ti(h  flag,  which  had  been  fo  long  contefted.  fn  Ju-c  1674 
^  tn  H  nil  and  U 


tun  Hag,  wmen  nau  ,  „  ,  _ 

he  was  again  lent  ambaffador  to  h.oflanu  °~e  - 

mediation  between  France  and  the  confederates,  tljn  at 
war,  which  was  accepted  not  long  *^*^*5.5 
William  Temple,  and  Sir  Leoline  Jenkin  , 
ambaffadors  and  mediators  ;,  and  Nimegv.en,  winch  fo '  # 

liam  had  propofed,  was  at  length  a^iee<_  up  ‘  Hague, 

to  be  the  place  of  treaty.  During  his  flay  at  die  blague, 
the  orince  of  Orange,  who  was  fond  of  the  Englirn  1a  1 
cm^e  and  of  the  plain  Englifh  way  of  eatmg,  conftantly 

S’Xd  once  or  a  week  at  his  hon  e  ;  and 

by  this  familiarity  he  fo  much  g^«ed  th.  p.mce  s  cc 
dence  and  efteem,  that  he  had  a  confiderable  hand  *?  h 
marriage  with  the  Priucefs  Mary,  daughter  of  James  II. 

In  Tuly  1676  he  removed  his  family  to  N.meguen, 
where  he  W  the  remainder  of  that  year  without  making 
any  progress  in  the  treaty  ;  and  the  year  following  his  fon 
v.’ls  font  over  with  letters  from  the  lord  treaiurer,  ordering 
him  to  return,  and  fucceed  Mr  Coventry  as  iecretary  or 
rtate  In  confeqnence  of  this  order,  Sir’ W  illiam  came  over 
to  England  in  the  fpring  of  1677  ;  and  though  the  affan 
the^fecretary’s  place  was  dropped  at  hisuchre,  he  did  _ 

having  the  king’s  leave  to  come  over,  he  loon  alter  married 
the  Pnncefs  Mary  ;  and  this  gave  occafion  for  a  new  coofoels 
between  lord  Arlington  and  Sir  WdLam,  a.  andthe^  . 
treafurer  Ofborn,  who  was  related  to  Sir  .Villiam  s  lad) , 
were  only  privy  to  that  affair.  After  the  prince  an  prin- 
cefs  were  gone  to  Holland,  as  the  court  always  feemed  m- 

difeovery,  however,  of  the  French  defigns  not  to  evacuate 
the  Spanifh  towns  agreed  by  the  treaty  to  be  delivered  up, 
the  king  commanded  him  to  go  upon  a  third  embafly  to  the 
^ates*  with  whom  he  concluded  a  treaty:  w  u i  t>  _ 

Engaged,  in  cafe  France  refufed  to  evacuate  the  towns  in 
iortySdays,  to  declare  war  immediately  againft  that  nation  . 
butbefore  half  that  time  was  elated  one  Du  Crofs  was 
fent  from  the  Englifh  court  to  Holland  upon  a  bufineh. 
v/hich  damped  all  the  good  humour  evened  by  the  treaty 
there  and  "  which  produced  fuch  fudden  and  altomflung 
changes  in  this  country,  as  gave  Sir  William  a  diflalle  lor 

aUpubhcempi^nt  ^  u>  Nimeguen,  where  the  French 

delayed  to  fign  the  treaty  till  the  laft  hour  ;  but  having  con- 
,  ,  1  v  *  the  Hague,  whence  he  was  foon 


r  the  king's 
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Tower.  After  this  his  majefty  ft®  preffed  Sir  William  to  Tjipl 
be  fecretary  of  ftate  ;  ufing  as  an  argument  for  Ins  comp.i- 
ance,  that  he  had  nobody  to  confnlt  with  at  a  time  when 
he  had  the  greatell  need  of  the  befl.  advice.  NoUwthfland- 
ing  all  this,"  Sir  William  declined  the  king  s  offiei,  advifing 
him  to  choofe  a  council  in- whom  he  could  confide,  and 
upon  whofe  abilities  lie  could  depend.  Ihis  aav.ee  the 
kina  followed  ;  and  the  choice  of  the  perfons  being  concerted 
between  his  imjerty  and  Sir  William,  the  old  coimcil  was 
diffolved  four  days  after,  and  the  new  one  ellabuflicd,  of 
which  the  latter  was  a  member,  .  ,  , 

In  1680  the  councils  began  agam-to  be  change  >  ° 
king's  illnefs,  at  the  end  ot  fummer,  and  the  duke  o  \  ork 
return  privately  to  court.  In  this  juDdute  Sir  William  en¬ 
deavouring  to  bring  to  the  king’s  favour  and  bufinefs  foinc 
perfons  to  whom  his  majefty  had  taken  a  uiflike,  it  not  an  awr- 
fion,  he  met  with  fuch  treatment  horn  them  as  gave :  him  a 
frelh  diftafte  to  the  court,  at  which  he  feldom  made  h.s  ap¬ 
pearance  ;  fo  that  he  ref.ded  principally  at  bheen  Soon 
after  this  the  king  fent  for  him  again  ;  ami  having  propofed 
that  he  fnould  go  as  ambaffador  into  Spain,  bir  William 
contented:  but  when  his  equipage  was  almoft  ready,  a  d 
oart  of  the  money  paid  down  for  it,  the  king  c  an^.  * 
mind,  and  told  him  that  he  would  have  him  def"  bis  jour- 
ney  till  tiie  end  of  the  feff.cn  of  parliament,  in  which  he  was 
cliofcn  a  member  for  the  umverfity  of  Cambridge.  I  - 
feffion  the  fpirit  of  party  ran  fo  high  that  »tJ»“®P0!  _ 
to  bring  the  houfe  to  any  kind  ot  temper.  1 
fent  into  Scotland;  but  this  would  not  ltTe- 

any  thing  but  a  bill  of  exclufion  ;  which  Sir  William  1  re 
nuoufly  oppofed,  faying,  that  «  H.s  endeavour  ever  Ihould 
be  to  unite  the  royal  iamfly,  and  that  he  would  neverener 
into  any  councils  to  divide  them.”  Not  long  afte.  t  il 
period,  foe  parliament  being  d.ITolved  by  his  mgjefty,  ™ ** 
out  the  advice  of  his  privy  council,  and  contrary  to  what  he 
had  promifed.  Sir  William  made  a  bohl  fpeech  agamft  t , 
for  which  he  was  very  ill  ufed  by  fome  of  thole  friend  who 
had  been  moft  earnell  in  promoting  the  laft  J ' 

miniilrv.  Upon  this  he  grew  quite  tired  of  public  b uhi £  J 
declined  the  offer  he  had  of  again  ferving  lor  the  univerhty 
in  the  next  parliament,  that  was  foon  after  called,  and  met 
at  Oxford  ;  and  feeing  his  majefty  refolved  to  govern  with¬ 
out  his  parliament,  and  to  fupply  his  treafury  through  amjte 
channel,  he  retired  to  Sheen  a  few  days  after,  whence  he 
fent  word  by  his  fon,  that  “  he  would  pafs  the  reft  o.  1- 
davs  like  a  good  fubjeft,  but  would  never  more  medd.e 
with  public  affairs.”  From  that  time  Sir  William  lived  at 
this  place  till  the  end  of  that  reign  and  for  fol*e  tln*  in 
the  next ;  when  having  purchafed  a  fmall  feat,  «Ued  Me* 
Park,  near  Farnham  in  Surry,  which  lie  «. uceived  a  great 
fondnefs  for  on  account  ot  its  lolitude  and  ietlre™e  ’ 
its  healthy  and  pleafant  filiation,  and  being  much  afflicted 
with  the  aout,  and  broken  with  age  and  infirmities  he 
folved  to  fpend  the  remainder  of  h.s  life  m  thj  ngrccah 
retreat,  in  his  way  thither,  therefore,  he  waited  on  km 
James,. who  was  then  at  Windfor,  and  begged  Ins  favour  and 
protedtion  to  one  “  that  would  always  live  as  a  aood  fob- 


In  1 07Q  he  went  DacK  10  one  “  that  would  always  nvc  a  - 

lelayed  wfign  the  treaty  till  the  laft  hour;  but  having  con-  P  -  j  t  r  migtlt  happen,  never  again  enter  upon 
duded  it,  heg  returned  to  the  Hague  wh  jme  he  was  f  on  ^  f  |M  ^  his  majefty  to  give  no 

ifter  fent  for  to  enter  upon  the  fecietary  s  oilxce,  wmea  y  y  ^  hc  ni;  lu  ]tcar  t0  the  contrary.  1  he 

Vlr  Coventry  at  Jength  refolved  to  refign.  He  according-  ^  .  h  that  Sir  William  Temple’s  charadter 

y  came  ovel,  and  went  to  court  as  aft  h.s  ^  hop  d  ^fflways^ to  be  beliLd,  promifed  him  whatever  he  dehred, 


with  a  full  intention  ot  aiiumm^  mo  -  7 

fome  difficulty,  becaufe  he  had  not  a  feat  m  the  houfe  of 
ionic  biiiv  />  ,  -  t  uelll rt  a  member,  the 

commons,  thinking  that,  by  h  .  /j  .  , 

public  bufmefs  would  fuffer  at  fuch  a  cut  cal  ,  '  ^  ^ 

•contefts  between  the  two  parties  ran  fo  high  th«t  the  h 
thought  fif  to  fend  the  duke  of  York  into  Flanders,  and 
the  parliament  to  put  the  lord  treafurer  Danby  into  the 


was  always  10  uc  . - . .  .  ,-c  rrr.ja- 

gently  reproached  him- tor  not  entering  mto  his  k  v-J, 
which,  he  faid,  was  his  own  fault ; :  and  kept  fob  d 
faithfully  to  Sir  William  as  Sir  William  dm  t0>  followed 
during  the  furpriting  turn  of  affairs  that  foon  after 
bv  the  arrival  of  the  prince  of  Orange.  At  the  time 
this  happy  revolution,  in  1688,  Moor-Park  becommg^ 
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fak,  as  it  fey  in  the  way  of  both  armies,  he  went  back  to 
the  hoafe  at  Sheen,  which  he  had  given  up  to  his  fon  ;  to 
whom  he  refuted  leave,  though  importunately  begged,  to 
go  and  meet  the  prince  of  Orange  at  his  landing  :  but  arter 
king  James's  abdication,  when  the  Prince  reached  Windfor, 
he  went  thither  to  wait  upon  his  highnefs,  and  carried  his- 
fon  along  with  him.  The  prince  prefied  him  to  enter  into 
his  fervice,  and  to  be  fecyetary  of  hate  ;  but  his  age  and  in¬ 
firmities  confirming  him  in  the  resolution  he  had  made  not 
to  meddle  anymore  with  public  affairs,  he  was  Satisfied  that 
his  fon  alone  (hould  enjoy  his  mnjefty’s  favour.  Mr  John 
Temple  was  upon  this  appointed  ficretary  at  wav;  but  he 
bad  hardly  been  a  week  iu  that  office,  when  he  refolved  to 
put  an  end  to  his  own  exigence  ;  which  he  did  on  the  14th. 
of  Aptil  1 689,  by  throwing  himfclf  out  of  a  boat,  hired 
for  that  purpofe,  in  (hooting  Loftdon-bridge  ;  having  firft 
put  fiones  into  his  pocket  to  make  him  link  fpeedily. 

In  1694  Sir  Willhun  had  the  misfortune  to  lofe  his  lady, 
who  was  a  very  extraordinary  woman,  as  well  as  an  affec¬ 
tionate  wife.  He  was  then  confiderably  turned  of  fixty  ;  at 
which  age  he  practifed  what  he  had  fo  often  declared  to  be 
Lis  opinion,  that  “  an  old  man  ought  then  to  confider  him- 
felf  of  no  farther  life  in  the  world  except  to  himfelf  and  his 
friends.”  After  this  he  lived  four  years,  very  much 
ed  with  the  gout  ;  and  his  flrength  and  fpiiits  being  worn 
out  by  the  infirmities  of  age,  he  expired  in  the  month  of 
January  1698.  He  died  at  Moor-Park,  where  his  heart 
was  buried  in  a  111 ver  box  under  the  fun- dial  in  his  garden, 
oppofite  to  a  window  from,  which  he  ufed  to  contemplate 
and  admire  the  works  of  nature,  with  his  filler,  the  ingeni¬ 
ous  lady  Gifford.  This  was  according  to  his  will ;  in  pur; 
fuance  of  which  his  body  was  privately  interred  in  Well- 
miiifter  Abbey,  and  a  marble  monument  erected ‘in  1722, 
a'ttr  the  death  of  lady  Gifford,  who  rcfembled  him  in 
genius  ps  well  as  in  pertou,  and  left  behind  her  the  cha¬ 
mber  of  one  of  the  beffc  and  moll  conftant  friends  in  the 
world. 

Sir  William  Temple’s  principal  works  are,  1.  Memoirs 
from  1672  to  1692  :  They  are  very  ufeful  for  tliofe  who 
wifh  to  be  acquainted  with  the  affairs  0!  that  period.  2.  Re¬ 
marks  noon  the  State  of  the  United  Provinces.  3,  An 
Introduftion  to  the  Hiftorv  of  England  :  This  is  a  Sketch 
of  a  General  Hiilory.  4-  Letters  written  during  his  lad 
emhafl’es.  And,  5.  Mifcellanies,  which  contain  a  great 
many  curious  pieces  that  difplay  confiderable  depth  oF 
thought.  Pie  was  an  accompiifhed  gentleman,  a  found 
politician,  a  patriot,  and  a  great  fcholar.  And  if  this  great 
idea  (hould  perchance  be  (haded  by  fome  touches  of  vanity 
zud  jp/eerji  the  reader  will  be  fo  candid  as  to  confider,  that 
the  greateft,  wife  11,  and  the  bed  of  men,  have  dill  fome 
fadings  and  imperledlions  which  are  infeparable  from  human 
nature. 

Tem?le,  tempi  urn,  a  public  building,  eredted  in  honour 
of  fome  deity,  either  true  or  falfe  ;  and  wherein  the  people 
meet  to  pay  religious  worfbip  to  the  fame.  The  word  is 
formed  from  the  Latin  temp/um ,  which  fome  derive  from  the 
Greek  fignifying  the- fame  thing ;  and  others  from 

olfcincio , “  I  cut  off,  I  feparate,”  in  regard  a  temple  is 
a  place  feparated  from  common  ufes  ;  others  with  more 
probability  derive  it  from  the  old  Latin  word  templar  er  “  to 
contemplate.”  It  is  certain  the  ancient  augurs  gave  the 
name  templa  to  thofe  parts  of  the  heavens  which  were  marked 
out  for  the  obfervation  ©f  the  flight  ot  birds.  Their  formula 
was  this  :  "Templa  tefqua  Junto.  Temples  -were  originally  all 
open,  and  hence  received  their  name.  See  Phil.  Tranf.  n° 
471.  left.  5.  where  we  have  an  account  of  an  ancient  tem¬ 
ple  in  Ireland  of  the  fame  fort  as  our  famous  Stonehenge. 
The  iu  it?  primary  fenfe  among  tin:  old  Rg* 
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mans,  fignified  nothing  more  than.  a  place*  fet  apart  and  Temple, 
confecrated  by  the  augurs,  whether  incloicd  or  open,  in  the 
city  or  in  the  fields. 

Clemens  Alexandrinus  and  Eufebius  refer  the  origin  of 
temples  to  the  fepulchres  built  for  the  dead.  This  notion 
has  been  lately  illnft rated  and  confirmed  by  a  variety  of  tef- 
timonies  by  Mr  Farmer  in  his  Treatife  on  the  Worfhip  of 
Human  Spirits,  p.  373,  &c.  Herodotus  and  Strabo  will 
have  the  Egyptians  to  have  been  the  firft  who  built  temples 
to  the  gods.  The  firft  erected  in  Greece  is  aferibed  to  / 

Deucalion,  by  Apollonius,  Argonaut,  lib.  iii.  In  anti¬ 
quity  we  meet  with  many  people  who  would  not  build  any 
temples  to  their  gods  for  fear  of  confining  them-  to  too 
narrow  bounds.  They  performed  their  facrifices  in  all 
places  indifferently,  from  a  perfuafion  that  the  whole  world 
is  the  temple  of  God,  and  that  he  required  no  other.  This 
was  the  d  of  trine  of  the  magi,  followed  by  the  Perfians,  the 
Scythians,  the  Numidians.  and  many  other  nations  mention¬ 
ed  by  Herodotus,  lib.  i.  Strabo,  lib.  xv.  and  Cicero  in  hi* 
fccend  oration  againft  Verres. 

The  Perfians,  who  worfhipped  the  fun,  believed  it  would 
wrong  his  power  to  inclofe  him  in  the  walls  of  a  temple, 
who  had  the  whole  world  for  his  habitation  ;  and  hence, 
when  Xerxes  ravaged  Greece,  the  magi  exhorted  him  to 
deftroy  all  the  temples  he  met  with. 

The  Sicyoniar.5  would  build  no  temple  to  their  godefii 
Coronis  ;  nor  the  Athenians,  for  the  like  reafon,  eredt  any 
flatne  to  Clemency,  who,  they  faid,  wa3  to  live  iu  the  heart* 
of  men,  not  within  done  walls. 

The  Bithynians  had  no  temples  but  the  mountains  to 
worfhip  on  ;  nor  had  the  ancient  Germans  any  other  but 
the  woods. 

Even  fome  philofophers  have  blamed  the  ufe  and  building 
of  temples,  particularly  Diogenes,  Zeno,  and  his  followers 
t  he  Stoics.  But  it  may  be  faid,  that  i(  God  hath  no  need 
of  temples,  men  have  need  of  places  to  meet  fn  for  the  pu¬ 
blic  offices  of  religion:  accordingly  temples  may  be  traced!’ 
back  even  into  the  remote!!  antiquity.  See  Hojpintan  de 
Orijwe  Templorum. 

The  Romans  had  feveral  kinds  of  temples  ;  whereof  thofe 
built  by  the  king?,  Sc c.  confecrated  by  the  augurs,  and. 
wherein  the  excrcife  of  religion  was  regularly  performed, 
were  called,  byway  of  eminer.ee,  temp/a,  “temples.”  Thofe 
that  were  not  confecrated,  were  called  *de j.  The  little 
tempks,  that  were  covered  or  roofed,  they  ealled  tdicufa* 

1  hole  open,  faeella.  Some  other  edifices,  confecrated  to 
particular  myfteries  of  religion,  they  called  Jana  and  de~ 
lubra. 

All  thefe  kinds  of  temples,  Vitruvius  tells  us,  had  other 
particular  denominations,  according  to  the  form  and  man¬ 
ner  of  their  conftrudlion,  as  will  be  hereafter  fpecified. 

Indeed  the  Romans  outdid  all  nations*  with  regard  to 
tempks  :  they  not  only  built  temples  to  their  gods,  to  their 
virtues,  to  their  difeafes,  &:c.  but  alfo  to  their  emperors, 
and  that  in  their  life  time;  Uftances- whereof  we  meet  with 
in  medals,  inferiptions,  and  other  monuments.  Horace 
compliments  A  uguftus  hereupon,  arid  fets  him  above  Hercu¬ 
les  and  all  the  heroes  of  fable  ;  becaufs  thofe  were  admit¬ 
ted  into  temples  only  after  their  death,  whereas -Auguftigs 
had  his  temples  and  altars  while  living. 

Preejenti  till  maturos  forgimur  honor es  ; 
jurandajque  tuum  per  nomen  ponimus  aras. 

Epift.  ad  Aug, 

Suetonius,  on  this  occafion,  gives  art  inihnee  of  the  mo- 
defly  of  that  emperor,  who  would  allow  of  no-  being 

ere  died  to  him  in  the  city  ;  and  even  in  the  provinces,  where 
he  knew  it  was  ufual  to  uufe  temples  to  the  very  pro  confab* 
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refilled  arty  but  thofe  eredled  in  the  name  of  Rome  as  wfcll 
as  his  own. 

The  mod  celebrated  temples  among  the  Romans  were 
the  Capitol  and  Pantheon.  They  had  alfo  the  temple 
of  Saturn,  which  ferved  for  the  public  treafury ;  and  the 
temple  of  Janus. 

The  temple  at  Jerufalem  was  fimilar  in  its  plan  to  the 
Tabernacl£.  The  fird  temple  was  begun  by  Solomon 
about  the  year  of  the  world  2992,  and  before  Chrid  1012 
according  to  fome  chronologers,  and  finiftied  in  eight  years. 
Great  miftakes-have  been  committed  refpe&ing  the  dimen- 
fions  of  this  temple,  by  confounding  the  emblematical  defcrip- 
tion  of  Ezekiel  with  the  plain  account  of  it  in  the  books  of 
Kings  and  Chronicles.  It  confided  of  the  holy  of  holies,  the 
fan&uary,  and  a  portico.  The  holy  of  holies  was  a  fquare 
room  of  20  cubits  ;  the  fan&uary,  or  holy  place,  was  40 
cubits  long  and  20  broad,  confequently  the  length  of  both 
thefe  together  was  60  cubit?.  The  portico,  which  flood 
before  the  fan  (fluary,  was  20  cubits  long  and  10  cubits  broad. 
Whether  the  portico  was  feparated  by  "a  wall  from  the  red 
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on  which  Solomon’s  temple  was  deflroyed  by  the  Tabylo-  Tem] 


of  the  temple  or  not,  is  not  mentioned  in  feripture.  If  it 
was,  the  whole  length  or  the  temple,  comouting  the  cubit  at 


22  inches,  did  not  exceed  110  feet  in  length  and  36  feet 
8  inches  in  breadth.  In  the  portico  dood  the  two  brazen 
pillars  called  jfachin  and  Roaz ,  which,  upon  comparing  and 
reconciling  the  feemingly  different  account  in  different  places, 
appear  to  have  been  40  cubits  high  and  about  4  cubits 
diameter.  The  court  probably  at  firft  extended  all  round 
the  temple.  Now  we  are  told,  that  the  court  about  the 
tabernacle  was  100  cubits  long  and  50  broad  ;  and  as  Solo¬ 
mon  made  every  part  of  the  temple  about  twice  as  large  as 
the  correfponding  part  in  the  tabernacle,  we  have  reafon  to 
conclude,  that  the  court  around  the  temple  was  200  cubits 
long  and  100  broad.  According  to  this  defeription,  which 
is  taken  from  the  feripture  hidory,  the  temple  of  Solomon 
was  by  no  means  fo  large  as  it  is  commonly  reprefented. 
Still,  however,  it  was  very  magnificent  in  fize  and  fplendid 
in  ornament.  It  was  plundered  of  its  treafures  in  the  reign 
of  llehoboam,  and  repaired  by  Joafh';  it  was  again  fpoiled 
in  the  time  of  Ahaz  and- of  Hezekiah  ;  and  affer  being  re- 
ftored  by  Jofiah,  was  djjplifhed  by  Nebuchadnezzar  in  the 
year  of  the  world  341O,  after  it  had  dood  476  years  ac¬ 
cording  to  Jofephus,  and  according  to  Ulher  428  years. 

The  fecond  temple  was  built  by  the  Jews,  after  their  re¬ 
turn  from  the  Babylonifh  captivity,  under  the  dire&ion  and 
influence  of  Zerubbahel  their  governor,  and  of  Jofhua  the 
high-pried,  with  the  leave  and  encouragement  of  Cyrus  the 
Perfian  emperor,  to  whom  Judea  w^s  now  become  a  tribu¬ 
tary  kingdom.  According  to  the  Jews,  this  temple  was 
deftitute  of  five  remarkable  appendages,  which  were  the  chief 
glory  of  the  fir  ft  temple  ;  viz.  the  ark  and  mercy-feat,  the 
Shechinah,  the  holy  fire  on  the  altar,  which  had  been  firft 
kindled  from  heaven,  the  urim  and  thu-nmim,  and  the 
fpirit  of  prophecy.  This  temple  was  plundered  and  pro¬ 
faned  by  Antioch  us  Epiphanes,  who  alfo  caufed  the  public 
worfhip  in  it  to  ceafe  ;  and  afterwards  purified  by  Judas 
Maccabieus,  who  redored  the  divine  worfhip  ;  and  after 
having  dood  five  hundred  years,  rebuilt  by  Herod,  with  a 
magnificence  approaching  to  that  of  Solomon’s.  Tacitus 
calln  it  immenfa  opulenti ee  templum  ;  and  Jofephus  fays,  it  was 
the  mod  aftonifhing  ftru&ure  he  had  ever  feen,  as  well  on 
account  of  its  architecture  as  its  magnitude,  and  like  wife  the 
richnefs  and  magnificence  of  its  various  parts  and  the  re¬ 
putation  of  its  facred  appurtenances.  This  temple,  which 
Herod  began  to  build  about  fixteen  years-  before  the  birth 
of  Chrid,  and  fo  far  completed  in  nine  years  and  a  half 
as  to  be  fit  for  divine  fervice,  was  at  length  deftroyed  by 
tjie  Romans  on  the  fame  month  and  day  of  the  month 


The  Indian  temples,  or  pagodas,  are  femetimes  of  a  pro-  Mauri, 
digious  fize.  They  are  commonly  ereCied  near  -the  banks 
of  the  Ganges^  Kidna,  or  other  facred  rivers,  for  the  benefit 
of  ablution  in  the  purifying  dream.  Where  no  river  flowsp. 
near  the  foot  of  the  pagoda,  there  is  invariably  in  the -front 
of  it  a  large  tank  or  refervoir  of  water.  Thefe  are,  for 
the  mod  part,  of  a  quadrangular  form,  are  lined  with  free- 
done  or  marble,  have  deps  regularly  defeending  from  the 
margin  to  the  bottom,  and  Mr  Crawford  obfeived  many  b e- Cratfo 
tween  three  and  four' hundred  feet  in  breadth.  At  the&fefcAu 
entrance  of  all  the  more  confiderable  pagodas  there  is  a  por-v°l- J* 
tico,  fupported  by  rows  of  lofty  columns,  and  afeended  by  a^‘  I0^‘ 
handfome  flight  of  done  deps  ;  fometimes,  as  in  the  in- 
dar.ce  of  Tripetti*,  to  the  number  of  more  than  a  hundred.  *  Voya^ 
Under  this  portico,  and  in  the  courts  that  generally  inclofe^" 
the  whole  building,  an  innumerable  multitude  affemble  attwra,u* 
the  rifing  of  the  fun  ;  and,  having  bathed  in  the  dream  be¬ 
low,  and,  in  conformity  to  an  immemorial  cuftom  over  all 
the  Ead,  having  left  their  fandals  on  the  border  of  the  tank, 
impatiently  await  the  unfolding  of  the  gates  by  the  mini- 
ftring  br&hmin. ,  The  gate  of  the  pagoda  univerfally  fronts 
the  ead,  to  admit  the  ray  of  the  folar  orb  ;  and,  opening, 
prefents  to  the  view  an  edifice  partitioned  out,  according  to 
M.  Thevenot  in  his  account  of  Chitanagar,  in  the  manner 
of  the  arreknt  cave- temples  of  Elora,  having  a  central  nave 
or  body  ;  a  gallery  ranging  on  each  fide ;  and,  at  the 
farther  end,  a  fanCtuary,  or  chapel  of  the  deity  adored,  fur- 
rounded  by  a  done  balludrade  to  keep  off  the  populace.* 
Thofe  who  wifli  to  perufe  a  more  particular  account  of  the' 
Indian  temples  may  confult  Maurice’s  Indian  Antiquities. 

See  alfo  Pagoda  and  Seringham. 

Temple,  in  architefture.  The  ancient  temples  were 
diftinguilhed,  with  regard  to  their  conftru&ion,  intro  various 
kinds ;  as,  'Temple  in  onto:,  JEdes  in  antis,  Thefe,  accord¬ 
ing  to  Vitruvius,  were  the  mod  limple  of  all  temples,  having 
only  angular  pilailers,  called  anta  or  parajlattr,  at  the  cor¬ 
ners,  and  two  Tufcan  columns  on  each  fide  of  the  doors. 

Tern' le,  tetraflyle,  or  fimple  tetrojly/e ,  was  a  temple  that  had 
four  columns  in  front  and  as  many  behind.  Such  wa& 
the  temple  of  Fortuna  Virilis  at  Rome.  Temple ,  proJlyley 
that  which  had  only  columns  in  its  trout  or  fore  fide  ;  as* 
that  of  Ceres  at  Eleulis  in  Greece.  Temp/e ,  amphipmjlyle , 
or  double  proftyle,\\i?X  which  had  columns  both  before  and1 
behind,  and  which  was  alfo  tetradyle.  Temple ,  periptere , 
that  which  had  four  rows  of  infulated  columns  around,  and 
was  exhadyle,  1.  e.  had  fix  columns  in  front;  as  the  temple  of 
Honour  at  Rome.,  Temple ,  diptere ,  that  which  had  two  wings 
and  two  rows  of  Columns  around,  and  was  alfo  odtodyle,  or 
had  eight  columns  in  front ;  as  that  of  Diana  at  Ephefus. 

Temples,  among  us,  denote  two  inns  of  court  in  Lon¬ 
don,  thus  called,  becaufe  anciently  the  dwelling-houfe  of 
the  knights-templars.  At  the  fuppredion  of  that  order,' 
they  were  purchafed  by  the  profeffors  of  the  common  law, 
and  converted  into  hofpitia  or  inns.  They  are  called  the 
inner  and  middle  temple,  is  relation  to  Effex-houfe  ;  which  was 
alfo  a  part  of  the  houfe  of  the  templars,  and  called  the  outer 
temple ,  becaufe  fituated  without  Temple- Bar.  In  the  mid¬ 
dle  temple,  during  the  time  of  the  templars,  the  king’s  trea- 
fure  was  kept ;  as  was  alfo  that  of  the  kings  of  France  in 
the  houfe  templars  at  Paris.  The  chief  officer  was  the 
mailer  of  the  temple,  who  was  fummoned  to  parliament  in 
47  Hen.  III.  and  from  him  the  chief  minider  of  the  tem¬ 
ple  church  is  dill  called  mafler  of  the  temple . 

Temples,  in  anatomy,  a  double  part  of  the  head,  reach¬ 
ing  from  the  forehead  and  eyes  to  the  two  ears.  The  tem¬ 
ples  are  chiefly  formed  of  two  bones  called  ojfa  temporis% 

Thefe 
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Thcfe  parts,  according  to  phyiieiaos,  were  ‘celled  temporal 
from  their  mowing  the  age  or  time  of  a  man  by  the  colour 
°f  the  hair,  which  turns  white  m  this  part  before  any 
other  ;  which  Homer  feems  to  have  been  aware  of,  by  his 
calling  men  polwcrotaphi ,  q .  d.  “  grey- tempi ed.”  7 

TEMPORAL,  a  term  generally 'uled  for  fee  ill  a  r,  as  a 
diftindion  from  ecclefiailical.  Thus  we  fay  temporal  lords, 
and  jpintual  or  ecclefiailical  lords. 

TEMPOR  ALTIES  of  Brssrors,  are  the  revenues,  lands, 
tenements,  ’and  layTees,  belonging  to  blihops,  as  they  are 
barons  and  lords  of  parliament. 

The  cuftody  of  the  temporalties  of  blihops  forms  a  branch 

ot  the  kings  ordinary  revenues  (fee  Revenue.) _ Thefe 

upon  the  vacancy  of  the  biihoprlc,  are  immediately  the 
right  of  the  king,  a3  a  confequence  of  his  prerogative  in 
-church  matters;  whereby  he  is  coni', dered  as  the  founder  of 
all  archbrfhoprics  and  biihoprics,  to  whom,  during  the  va¬ 
cancy,  they  revert.  And  for  the  fame  reafon,  before  the 
dmolution  of  abbeys,  the  king  had  the  cuftody  of  the  tem- 
poralties  of  all  fuch  abbeys  and  priories  as  were  of  royal 
foundation  (but  not  of  thofe  founded  by  fubjefts),  on  the 
-death  of  the  abbot  or  prior.  Another  reafon  may  alfo  be 
given  why  the  policy  of  the  law  hath  veiled  this  cuftody  in 

•  the  king  ;  becanfe,  as  the  fucceffor  is  not  known,  the  lands 
and  poffeffions  of’the  fee  would  be  liable  to  fpoil  and  devaf- 
tation  if  no  one  had  a  property  therein.  Therefore  the 

’law  has  given  the  king,  not  the  temporalties  themfelves, 
but  the  cuftody  of  the  temporalties,  till  fuch  time  as  a  fuc- 
ceilor  is  appointed  ;  with  power  of  taking  to  himfelf  all  the 
intermediate  profits,  without  giving  any  account  to  the  fuccef- 
ior;  and  with  the  right  of  prefenting  (which  the  crown  very 
frequently  exercifes)  to  fuch  benefices  and  other  preferments 
as  fall  within  the  time  of  vacation.  This  revenue  is  of  fo 
high  a  nature,  that  it  could  not  be  granted  out  to  a  fub- 
ject,  before  or  even  after  it  accrued  :  but  now,  by  the  fta- 
tute  15  Edw.  III.  ft.  4.  c.  4  &  5.  the  king  may,  after  the 
vacancy,  leafe  the  temporalties  to  the  dean  and  chapter: 
iavmg  to  himfelf  all  advowfons,  efeheats,  and  the  like.  Our 
ancient  kings,  and  particularly  William  Rufus,  were  not 
only  remarkable  for  keeping  the  bifhoprfcs  a  long  time  va¬ 
cant,  for  the  fake  of  enjoying  the  temporalties,  but  alfo 
committed  hornble  waftes  on  the  woods  and  other  parts  of 
Hie  dtate  ;  and  to  crown  all,  would  never,  when  the  fee 
was  filled  up  reftore  to  the  bilhop  his  temporalties  again, 
unlefs  he  purchafed  them  at  an  exorbitant  price.  To  re- 
Jnecy  which,  king  Hen.  I.  g, anted  a  charter  at  the  begin¬ 
ning  of  l„s  reign,  promifing  neither  to  fell,  nor  let  to  farm, 
or  take  any  thing  from,  the  domains  of  the  church,  till  the 
ucceftor  was  mftalled.  And  11  was  made  one  of  the  arti- 

•  F le  great  charter,  that  no  waftc  fhould  be  committed 
in  the  temporalties  of  biihoprics,  neither  fhould  the  cuflo- 

ire  ,1  ™  fame  is- ordained  by  the  Itatute 

ot  \y eftminfter  the  firft  ;  and  the  ftatnte  14  Edw.  III. 

{.4‘ c;4-  (whlch  permits  a  leafe  to  the  dean  and  chap- 
TV  ’  IS  n;“  more  explicit  in  prohibiting  the  other  exactions. 

,  "as  all°  a  frequent  abufe,  that  the  king  would,  for  trif- 
TS.  or  ,no  caufe>.  feizo  the  temporalties  of  bilhops,  even 
uring  their  Jives,  into  his  own  hands  :  but  this  is  guarded 
againlt  by  ftatute  1  Edw.  III.  ft.  2.  c.  2 

f  1  reyonue  of  the  king,  which  was  formerly  very 
In  T,! C-’  Isrnow  a  ouftomary  indulgence  almoft  reduced 
i-  °  Yn£  *  0r»  at  prefent,  as  foon  as  the  new  bifhop  is  con- 
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ot  any  kind  without  breaking.  It  is  the  quality  oppo-Tenaruhsc* 

'rwfe;tTyT°Trrbntt.len,ef8-  Stmmgth  of  Materials.  „  II 

i  XLN  ACULUM,  in  furgery,  an  infti  ument.ufed  in  arn-  Tene<*°*» 
putation,  for  pulling  out  bleeding  vefitls  that  are  to  be  tied  v  4 
by  ligatures.  See  Surgery. 

TENAILLES  and 7  r  ^ 

TENAILLIONS.  j  Sec  Fortification,  Se&.  L 

§  3  and  f. 

TENANT,  one  that  holds  lands  or  tenements  of  fome 

re”t’  fea,t>-’  &c-  Sec  Tenure. 

^ee  Toxia,  fuecies  13. 

-  See  ^FRI"U8,  fpecies  3. 

TENDER,  a  fmall  Ihip  m  the  iervice  of  men  of  war, 
for^carrying  men,  provifions,  or  any  thing  elfe  that  is  necef- 

TENDONS,  in  anatomy,  are  white,  firm,  and  tenacious 
parts,  contiguous  to  the  mutcles,  and  ufually  forminc  their 
extremities.  See  Anatomy,  n  85. 

1  ENEfiRlO,  in  natural  hiftory,  a  genus  of  infers  be¬ 
longing  to  the  order  of  Coleoptern.  The  antenn*  are  monili- 
form,  the  laft  joint  being  roundilh  ;  the  thorax  is  plano-con- 

fbm  a"fi  ;  U  e  hcad  ProJeaing>  and  the  elytia  are 

(omewhat  ftiff.  _  Gmelm  enumerates  about  63  fpecies.  The 
arvse  o  fome  live  in  damp  places  under  ground  among  rub- 
bilh  ;  of  others  m  flour  and  different  kinds  of  food,  where 
they  undergo  their  metamorphofis.  The  perfect  infe&s  are 
very  troublesome  m  houies  ;  eating  bread,  meat,  &c.  They 
precipitately  avoid  the  light  ;  referring  in  troops  to  dark 
damp  cellars,  vvhere  putrefadrion  allures  and  nourifhes  them. 

1  hey  are  all  of  a  very  dark  gloomy  appearance,  from  which 
circumftance  they  take  their  name. 

TENEDOS  (anc.  geo g.),  an  ifland  ou  the  coaft  of 
Iroas,  at  the  diftance  of  40  ftadia  from  the  continent,  and 
b°  in  compafs  ;  with  a  cognominal  iEolian  town,  and  a 
temple  of  Apollo  Smintheus.  Its  origin  is  derived  fromTennes 
or  I  enes,  who  being  expofed  in  a  coffer  or  bog  by  his  father 
Cygnus  the  Thracian,  at  the  infligation  of  the  mother-in-law 
was  by  fate  carried  to  this  ifland,  made  king  of  it,  and  at 
length  worfnipped  as  a  god  on  account  of  his  virtues.  The 
ifland  was  famous  for  its  earthen  ware,  for  which  purpofe  it 
had  an  excellent  red  clay;  and  hence  Bochart  would  derive 
the  appellation  from  Unedom,  a  “  red  clay.”  Tenedia  fecurts 
1S  *  ProverbiaI  ^ying  to  denote  feverity  ;  from  a  law  there 
palled,  that  perfons  found  in  the  ad!  of  adultery  fhould  be 
put  to  death  ;  a  feverity  executed  on  the  king’s  fon  ;  and 
therefore,  m  the  coins  of  Tenedos,  on  one  are  two  heads  in 
Tncmonal  of  the  king  and  his  fon,  and  on  the  rCverfc  an  axe, 

(  \rift©tle).  i  his  ifland  flill  retains  its  ancient  name.;  and 
is  onemf  the  fmallefl  iflands  of  the  Archipelago,  fnuated 
near  the  coaft  of  Leffer  Afia,  welt  of  the  ruins  of  Trov 

J}‘ls  but  fertilc’  bei*g  remarkable  for  produ¬ 

cing  the  beft  Mufcodme  wine  in  the  Levant ;  and  its  pefi- 
tion,  thus  near  the  mouth  of  the  Hellefpont,  has  riven  it 
importance  in  all  ages  ;  vefTels  bound  toward  Conflantinople 
in  ding  fhelter  m  its  port,  or.lafe  anchorage  in  the  road,  du- 
ring  the  Etefian  or  contrary  winds,  a nd"  in  foul  weather, 

1  he  emperor  Jnfimian  creeled  a  .magazine  to  receive  the 
cargoes  of  the  corn- fliips  from  Alexandria,  when  detained 


there.  This  was  a  lofty  Luil 


a; 


ung, 


eighty 


-y  - -two  hundred  and  ei_.fc7 

ieet  long  and  mnety  broad.  The  voyage  from  EgyptWas 

rendered  lefs  precarious,  and  the  grain  oreferved  until  it 
^  •  *'">  as  loon  asrne  new  biiiiop  is  con-  could  be  tranfnoned  to  the  ah  ,  ,  . 

rr  fr  re*f  r  -  ££%£  tSsz&zs 

and  then  d  ^mte  entire  and-  untouched  from  the  king ;  a  variety  of  fortune.  Th  '  - -  ’  •  -  ■  - 


then, 

ftopric, 


bi- 


Jind  not  fooner,  he  has  a  fee-fimple  in  hi 

tlvNAPTIm^mai*ntain  an  aaion  for  the  profits. 

C  t  ,  ?  natllra^  philofophy,  that  quality  of  bo- 

VrJ  y\tttt  ^  ^abl  a  'Confiderable  prefi'ure  or  force 
‘  0L*  ^vlil  Part  I. 


.  Hie  pirates,  who  infefted  thefe 

leas,  m^oe  it  for  many  years  their  place  of  rendezvous  ; 
and  Othman  feized  Jt  in  1302,  procured  vefTels,  and 
thence  iubdued  the  other  iflands  of  the  Archipelago  Tt 
has  continued  in  the  poflVffion  of  the  Turks  ever  fmee  • 
3  »  *  and 
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Tener  iff. 


Ola  s'  s  Hi- 
f  or  it  at  de- 
count  of  the 
Canary 
J funds* 


TEN  n 

and  on  the  eaftern  fide  is  a  pretty  large  town,  feated  at 
the  foot  of  a  mountain,  with  a  fine  harbour  commanded  by 

a  caflle.  E.  Long.  27.  O.  N.  Lat.  29.  30-  _  . 

TENERIFE,  an  ifland  of  Africa,  and  one  of  the  Canaries, 
being  the  mod  confiderable  for  riches,  trade,  and  extent. 

It  lies  to  the  fouth  of  the  ifiand  of  Salvages,  to  the  weft  of 
the  Grand  Canary,  to  the  north  of  the  ifland  of  Gomera, 
and  to  the  eait  of  that  of  Palma.  It  is  of  a  triangular  form, 
btino*  about  45  miles  in  len  ith  and  20  in  breadth  ,  an  ^ 
the  centre  is  the  famous  peal,  called  by  the  natives 
Ttyde,  which  in  clear  weather  may  be  feen  at  the  difta 
of  1  20  miles,  like  a  thin  blue  vapour  very  little  darker  than 

th  The  moft  frequented  harbour  is  called  Santa  Crvz,  which 
is  on  the  fouth  fide  of  the  ifland,  and  where  flups  with  good 
anchors  and  cables  may  be  fafe  in  all  weathers.  * 

port  is  the  principal  commercial  town  in  the  ifland,  ca  - 
alfo  Santa  Cruz ,  in  the  middle  of  which  is  a  mole,  built  at 
a  vaft  expence  for  the  convenience  ot  landing  •,  between  t  e 
mole  and  the  town  is  a  fort  called  St  and  near  it  is 

a  deep  rocky  den  or  valley,  beginning  at  the  fea  fhore,  and 
running  far  in  land,  which  would  render  the  attack  of  an 
enemy"  very  difficult  ;  there  are  alfo  other  forts  for  its  de¬ 
fence,  all  joined  together  by  a  thick  Hone  wall,  and  mount- 

ed  with  cannon.  #  .  ill 

Santa  Cruz  is'a  large  town,  containing  feveral  churches 

and  convents,  an  hofpital,  and  the  belt  conltrufted  private 
buildings  of  any  in  the  Canary  ifland*.  It  contains  about 
7coo  inhabitants  ;  it  is  not  fortified  on  the  land  fide,  and 
ail  the  country  near  it  is  dry,  ilony,  and  barren. 

About  four  leagues  to  the  fouth  of  Santa  Cruz,  dote  to 
the  fea,  there  is  a  cave,  with  a  chapel  called  th e  coapef  of 
our  Lady  of  Candelariey  in  which  is  an  image  of  the  Virgin; 
Mary,  that  is  held  in  as  much  reverence  here  as  that  ot 
Diana  was  at  Ephefus.  This  chapel  is  endowed  with  fo 
many  ornaments  that  it  is  the  rrchell  place  m  all  the  ieven 
iflands.  At  a  certain  feafou  of  the  year  almoit  all  the  in¬ 
habitants  go  thither  on  pilgrimage,  and  innumerable  and 
incredible  ltories  are  related  and  univerfally  believed  con¬ 
cerning  this  image.  , 

About  four  miles  in  land  from  Santa  Cruz  Hands  the  city 
of  St  Chryilobal  de  la  Laguna,  which  is  the  metropolis  ot 
the  ifland,  and  contains  two  parifti  churches  and  five  con- 
vents,  but  has  no  trade,  being  inhabited  principally  by  the 
gentry  of  the  ifland  ;  the  inhabitants  are  numerous,  yet  no¬ 
body  is  feen  in  the  flreets,  which  are  loliUry  and  defolate, 
fo  that  graf?  grows  in  thofe  that  are  moil  frequented,  i  here 
are  many  other  towns  in  the  ifland  which  contain  a  great 
number  of  people,  but  none  are  more  than  three  leagues 

from  the  fea.  _  . 

All  the  fertile  ground  within  a  league  or  the  iea  is  eo- 
vered  with  vines  ;  that  of  the  next  league  is  fown  with  corn, 
the  third  is  adorned  with  woods,  and  above  the  woods  are 
the  clouds,  for  the  ifland  gradually  afeends  fom  the  fea, 
i-ifing  on  all  fides  till  it  terminates  in  the  peak,  which  is  the 

On,  the  fouth-eaft  of  the  ifland  inland  from  Candelaria 
is  a  town  called  Gnimar,  where  there  are  fome  families  which 
know  themfelves  to  be  the  genuine  unmixed  offspring  of 
the  original  natives  ;  but  they  know  nothing  of  the  man¬ 
ners  of  their  anceftors,  nor  have  they  preferved  any  remains 
of  their  language.  They  arc  fairer  than  the  Spaniards  of 
Andalufia. 

Tcneriff  contains  about  96,000  perfons,  fuppoled  to  be 
equal  to-  the  number  of  inhabitants  ot  all  the  reft  of  the  feven 
iflands  put  together.  The  peafants  in  general  are  wretch- 
edly  clothed  ;  when  they  do  appear  better,  they  are  habited 
in  the  Spanifli  falhior-  The  menj  in  a  genteekr  line,  drefs 
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very  gayly,  and  are  feldora  feen  without  long  fword*.  It  Tariff 
is  remarked,  that  few  of  them  walk  with  dignity  and 
which  maybe  attributed  to  the  long  cloaks  they  ufually^ 
wear.  The  women  wear  veils :  thofe  worn  by  the  lower 
ranks  are  of  black  Huff,  thofe  of  the  higher  of  black  filk 
and  fuch  among  the  latter  as  have  any  claim  to  beauty  are  *8. 
far  from  being  over  careful  in  concealing  their  .  aces  by  them. 

The  young  ladies  wear  their  fine  long  black  hair  plaited,  and 
fattened  with  a  comb  or  a  riband  on  the  top  of  the  head. 

The  common  people,  and  in  this  they  refemble  the  inha¬ 
bitants  of  moft  of  the  iflands  in  the  Pacific  Ocean  lately  da- 
covered,  have  in  them  a  ftrong  tendency  to  thieving  ;  they 
are  befides  lazy,  and  the  moft  importunate  beggars  m  the 
work!.  “  I  oblerved  likewife  (fays  Mr  White)  that  die  itch 
was  fo  common  among  them,  and  had  attained  fuch  a  de¬ 
cree  of  virulence,  that  one  would  almoft  be  led  to  believe 
it  was  epidemic  there.  Some  of  the  women  are  fo  aban¬ 
doned  and  (hamelefs,  that  it  would  be  doing  an  injuftice  to 
the  proftitutes  met  with  in  the  ftreets  of  London  to  fay 
they  are  like  them.  The  females  of  every  degree  are  fa.d 
to  be  of  an  amorous  conftitution,  and  addicted  to  intrigue; 
for  which  no  houfes-  could  be  better  adapted  than  thofe  in 
TenerifF 

C«  The  manufactures  carried  on  here  are  very  few,  and  the 
product  of  them  little  more  than  efficient  for  their  own 
confutation.  They  cor.filt  of  taffeties,  gauze,  coarfe  linens, 
blankets,  a  little  f.lk,  and  curious  garters.  1  he  principal 
dependence  of  the  inhabitants  is  on  their  wine  (their  flaple 
commodity),  oil,  corn,  and  every  kind  of  flock  for  (hipping. 
With  thefe  the  ifland  abounds :  and,  m  their  feaion,  pro- 
duces  not  only  the  tropical  fruits,  but  the  vegetable  pro- 
duclions  of  the  European  gardens,  in  the  greateft  plenty. 
TenerifF  enjoys  an  agreeable  and  healthful  mediocrity  of 
climate  Indeed  none  feems  better  adapted  for  the  reito- 
ration  of  a  valetudinarian  ;  as,  by  going  into  the  mountains, 
he  may  graduate  the  air,  and  clioote  that  flate  o  it  which  • 
bed  fails  his  complaint.  But  although  the  inhabitants  arc 
thus  healthy,  and  have  fo  little  occafion  for  medical  a.d  they 
loudly  complain  of  the  want  of  knowledge  m  tlie  profeffional 

gentlemen- of  the  ifland.”  -  •  n- 

The  height  of  the  peak  of  Teneriff  has  been  fo  vanoufly  - 
eflimated  and  calculated  by  different  travellers  and  geogra¬ 
phers,  that  we  can  only  take  the  mean  between  the  two^y, 


of  their  decifrons.  Dr  Halley  allows  but  twoy;Ml^ 


extremes  or  tneir  ccunwa.  ,  T  r  *u  r  „V  T,. 

miles  and  a  quarter  from  the  level  of  the  fea  to  he  fi^ 
mit  of  the  furar-loaf,  whilfl  the  Spanifh  account  of  the  Ca-  J 
iflands,3 tranftated  by  Mr  Glas  in  1763-  makes  it  no 


narv  inarms,  liannaau  -  *  7  ,  •  ,  . 

lefs  than  five  miles ;  and  others  have  a  Signed  a  height  dif¬ 
ferent  from  both  thefe.  That  it  is  an  extinguifhed  vol¬ 
cano  is  univerfally  known  ;  and  we  are  perfuaded  that  the 
following  account  of  the  crater,  and  of  feme  experiments 
made  on  its  brink  by  M.  Mongez  on  the  24th  of  Augult 
178  ?,  will  prove  not  unacceptable  to  cur  chemical  readers. 

«  The  crater  of  the  peak  of  TenerifF  (fays  he)  is  a  true  . 
fulphur-pit,  fimilar  to  thole  of  Italy.  It  is  about  50  fa¬ 
thoms  long  and  40  broad,  riling  abruptly  from  eail  to  welt. 

At  the  edges  of  the  crater,  particularly  on  the  under  ii.te, 
are  many  fpiracles,  or  natural  chimneys,  from  which  there  yjt 
exhale  aqueous  vapours  and  fulplinreous  acids,  which  are  mw§;, 
hot  as  to  make  the  thermometer  rife  from  9  ’  to  34  ot  Reau¬ 
mur.  The  infide  of  the  crater  is  covered  with  yellow,  rec,  or 
white,  argillaceous  earth,  and  blocks  of  lava  partly  decom- 
poftd  Under  thefe  blocks  are  found  iuperb  cryftals  of  lul- 
phur;  thefe  are  eight-fided  rhomboids!  cryitals,  fometimes  an 
inch  in  length,  and,  I  fuppofe,  they  are  the  fine  ft  cryftals  of 
volcanic  fulphur  that  have  ever  been  found.  The  water  that 
exhales  from  the  fpiracles  is  perfeftly  pure,  and  not  in  the 
leaft  acid,  as  I  was  convinced  by  feveral  experiments. 


«  The 


I 


1 
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cRer’/r.  *  The  elevation  of  the  peak  above  tne  level  of  the  fea  is  height  of  about  five  feet,  indicated  three  degrees*  while  on  Tenefmu* 
-  near  1 900  toifes ;  which  induced  me  to  make  feveral  chemi-  the  ground  it  pointed  only  to  one  and  a  half.  The  eledri-  ,  IJ 

cai  experiments  in  order  to  compare  the  phenomena  with  city  was  pofitive.”  W.  Long.  16.  18.  N.  Lat.  28.  29.  ,Ttn,fon‘  , 

tho(e  that  occur  in  our  laboratories.  I  fhall  here  confine  TENESMUS,  in  medicine,  a  name  given  by  medical 
myfelf  merely  to  the  refults.  .  writers  to  a  complaint  which  is  a  continual  defire  of  going 

44  The  volatilization  and  cooling  of  liquor*  were  here  very  to  ftool,  but  without  any  ftool  being  ready  to  f  e  voided, 
confideiable.  Half*  a  minute  was  fufficient  tor  the  diflipa-  This  is  properly  no  primary  difeafe,  but  merely  a  fympto- 
tion  of  a  pretty  itron.r  dofe  of  sether.  The  a&ion  of  acids  matic  one,  and  differs  in  degree  according  to  the  difeafe  on 
on  metals,  earths,  and  alkalis,  was  flow ;  and  the  bubbles  which  it  is  an  attendant.  See  Medicine,  n°  i  i  i. 
which  efcaped  during  the  effervescence  were  much  larger  TENIERS  (David),  the  Elder,  a  Flemiih  painter,  bom 
than  ordinary.  The  prcdudion  of  vitriols  was  attended  with  at  Antwerp  in  I  582.  He  received  the  firll  rudiments  of 
very  lingular  phenomena.  That  of  iron  affumed  all  at  once  his  art  from  the  famous  Rubens,  who  highly  efteemed  him 
a  very  beautiful  violet  colour,  and  that  of  copper  was  fud-  for  his  promifing  genius,  and  with  great  fatisfa&ion  exami- 
clenly  precipitated  of  a  very  bright  blue  colour.  I  examined  ned  and  commended  his  defigns.  From  the  fchool  of  that 
the  moiflure  of  the  air  by  means  of  the  hygrometer,  of  pure  celebrated  painter  Teniers  went  to  finifh  his  Rudies  at  Pvome. 
alkali,  and  of  vitriolic  acid  ;  and  I  thence  concluded,  as  well  He  attached  himfelf  to  Adam  Elfheimer  for  fix  years  ;  and 
as  from  the  diredion  of  the  aqueous  vapours,  that  the  air  from  the  inftru&ions  of  two  fuch  incomparable  mailers,  he 
was  very  dry;  for  at  the  end  of  three  hours  the  vitriolic  formed  to  himfelf  a  peculiar  Ryle,  which  his  fon  cultivated 
add  had  fuffered  hardly  any  change  either  in  colour  or  fo  happily  afterward  as  to  bring  it  to  the  utraoft  perfe£ion. 
weight ;  the  fixed  alkali  remained  dry,  except  near  the  edges  His  pidures  were  fmall ;  and  his  fubjeds  ufually  fhops,  ela- 
of  the  veffel  that  contained  it,  where  it  was  a  little  moift  ;  boratories,  humorous  converfations,  and  rural  feflivities. 
and  Sauffuie  s  hygrometer  pointed  to  64°,  as  nearly  as  the  I  he  demand  for  his  pieces  was  univerfal ;  and  even  his  ma- 
jinpetuons  wind  which  then  blew  would  permit  us  to  judge,  fter  Rubens  thought  them  an  ornament  to  his  cabinet.  He 
“Liquors  appeared  to  us  to  have  loft  nothing  of  their  fmell  died  at  Antwerp  in  1649. 
or  (Length  at  this  height ;  a  circumflance  which  contradicts  Teniers  (David)  the  Younger,  alfo  an  admirable  pain- 
all  the  tales  that  have  hitherto  been  related  on  this  head  :  ter,  was  the  fon  of  the  former,  and  was  born  at  Antwerp 
volatile  alkali,  ether,  (pint  of  wine,  retained  all  their  (Length ;  in  1 6 1  o.  He  obtained  the  name  of  Ape  of  Painting,  from 
the  (tanking  fpirit  ot  Boyle  was  the  only  one  that  feemed  his  imitating  the  manner  of  different  painters  with  fuch  ex- 
to  have  loft  any  fenftble  portion  of  its  energy.  Its  evapora-  aftnefs  as  to  deceive  even  the  ilieeft  judges.  He  improved 
t'on,  however,  was  not  the  lefs  quick  ;  in  30  feconds,  a  greatly  under  his  father,  and  obtained  ftfch  reputation  as  in¬ 
quant  lty  which  I  had  poured  into  a  cup  was  entirely  vola-  troduced  him  to  the  favour  of  the  great.  The  archduke 
tihzed  ;  and  nothing  remained  but  the  iulphur  which  tinged  Leopold  William  made  him  gentleman  of  his  bed  chamber; 
the  rims  and  the  bottom.  \\  hen  I  poured  the  vitriolic  and  all  the  pictures  of  his  gallery  were  copied  by  Teniers, 
acid  on  this  liquor,  there  happened  a  violent  detonation,  and  and  engraved  by  his  direction.  The  king  of  Spain  and 
the  vapours  that  aroie  had  a  very  fenlible  degree  of  heat.  Don  Juan  of  Auftria  fet  fo  high  a  value  on  his  pictures, 

.tried  to  form  volatile  alkali  by  decompofing  fal  ammo-  that  they  built  a  gallery  on  purpofe  for  them.  William 
mac  with  the  hxed  alkali ;  but  the  production  was  (low  and  prince  o  Orange  honoured  him  with  his  friendlhip  ;  and 
hardly  fenftble,  while  at  the  level  of  the  lea  this  procefs,  Rubens  not  only  efteemed  his  works,  but  afiifted  him  with 
made  with  the  fame  fubftances,  in  the  fame  proportions,  In's  advice.  His  principal  talent  lay  in  landfcapes  adorned 
lucceeded  very  readily  and  in  abundance.  with  .fmall  figures.  He  alfo  painted  men  drinking  and 

As  I  was  cuiious  to  inveRigate  the  nature  of  the  vapours  fmoking,  cliemifts  elaboratories,  country  fairs,  and  the  like, 
that  exhale  from  the  crater,  and  to  know  whether  they  Ilis  fmall  figures  are  fuperior  to  his  large  ones.  He  died 
contained  inflammable  air,  fixed  air,  and  marine  acid,  I  made  in  1694. 

the  following  experiments  :  I  expofed  on  the  edge  of  one  The  works  of  the  father  and  fon  are  thus  diftinguiflied,* 
o  the  {piracies  a  nitrous  folutiori  ol  filver  in  a  cup ;  it  re-  The  latter  difcover  a  finer  touch  and  frefher  pencil,  greater 
mained  mere  than  an  hour  in  the  midft  of  the  vapours  which  variety  of  attitudes,  and  a  better  difpofition  of  the  figures, 
were  continually  exhaling,  but  without  any  fenftble  altera-  The  father  retained  fometliing  of  the  tone  of  Italy  in  his 
tion  ;  which  fufficiently  (hews  that  no  vapours  of  marine  colouring,  which  was  (Longer  than  the  Ton’s  ;  befides,  the 
acid  exhale  from  the  crater.  I  then  pouted  into  it  fome  fon  ufed  to  put  at  the  bottom  of  his  pi&ures,  David  Te- 
drops  of  marine  acid,  when  a  precipitation  of  luna  cornea  niers,  junior. 

immediately  eufued  :  but  ir.ftead  of  being  white,  as  that  Abraham,  another  fon  of  David  the  Elder,  was  equal  if 
precipitate  generally  is,  it  was  of  a  fine  dark  violet  colour,  not  fuperLr,  to  his  father  and  brother  in  the  expreflion  of 
which  quickly  became  grey,  and  it  affumed  the  form  of  fmall  his  charadters,  and  his  undemanding  the  claro  obfeuro  ; 
icaly  cryftals.  Lhefe  were  very  diftintt  when  looked  at  though  he  was  inferior  in  the  fprightlinefs  of  his  touch. 

With  a  glafs,  and  they  were  even  vijible  to  the  naked  eye.  and  the  lightnefs  of  his  pencil. 

i  think  mylelf  juftifiable  H  attributing  this  alteration  of  TENLSON  (Dr  Thomas),  archbifhop  of  Canterbury, 
colour  to  the  vapours  ot  inflammable  air,  according  to  lome  was  born  at  Cottenham  in  Cambridgefhire  in  1636:  and 
experiments  that  1  have  made  on  the  precipitation  of  hmea  ftudied  at  Corpus  Chrifti  college  in  Cambridge.  In  his 
cornea  in  tuch  air.  Lime-water,  expofed  for  three  hours  youth,  while  the  fanatical  government  lafted,  he  applied  lum¬ 
en  the  margin  of  the  crater,  and  in  the  neighbourhood  of  ielf  to  phyfic;  but  afterward  went  into  orders',  and  was 
a  ipiracle  was  not  coveted  with  any  calcareous  pellicle,  nor  fome  time  minifter  of  St  Andrew’s  church,  Cambridge  ; 
even  hardly  with  any  filmy  appearance  ;  which  proves,  in  where  he  attended  the  fick  during  the  pla.rue  in  166  c, 
my  opinion,  not  only  that  no  vapours  of  fixed  air  exhale  from  which  his  parifhioners  acknowledged  by  the  ’prefent  of  a 
the  crater,  but  that  the  atmofpheric  air,  which  refts  upon  it,  piece  of  plate.  He  (bowed  himfelf  very  a  drive  againft  the 
contains  very  little  of  that  air,  and  that  the  inflammable  va-  growth  of  Ropery  by  his  writings  both  in  king  Charles  and 
pours  and  fulphureous  acids  alone  arcfeniible  and  coniiderable.  king  James’s  reigns:  in  1680  he  was  prefented  to  thevi- 
~ r.e  electricity  of  the  atmofphere  was  pretty  confiderable,  carage  of  St  Martin’s  in  the  Fields,  London,  to  which  pa- 
>vr  oauiiurt  s  cleftrorceter,  when  held  in  the  hand  at  the  rifli  he  made  feveral  donations;  and  among  others,  endowed 
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a  free  'chock  and  built  a  handfome  library,  winch  ',e  ^ur‘ 

'  nifted  Sth  ufefuVfcooks.  King  William  and  queen  Mary, 
in  1680,  prerented  him  to  the  archdeaconry  of  LonQon’  ‘n 
3691,  he  was  nominated  to  the  fee  ot  Lincoln,  ^1L  '"  9+ 

he”fucceeded  Dr  Tillotfon  as  archb-.fhop  o.  Canterbu  y. 

He  performed  all  the  duties  of  a  good  primate  for  20  years, 

anTdENNIS,7a5play  at  which  a  ball  is  driven  by  a  racket; 

As  many  perfons  would  become  player;,  at  teams,  Provided 
they  could  eaiily  underftand  the  rudiments  of  th®  S  ’ 
as  to  form  fome  judgment  of  the  players,  or  at  lead  tokn 
who  wins  and  who  lofes,  we  have  here  attempted  to  ^ivc  fo 
plain  a  defection  of  it,  that  no  one  can  be  at  aloh9vC 
he  fliould  belt  or  play.  As  to  the  executive  part,  requires 
great  praSxice  to  make  a  good  play.er,  fo  that  nothing  can 
be  donPe  without  it ;  rdl  we  prefume  to  do  is  to  give  an  m- 
furht  into  the  game,  whereby  a  perfon  may  not  feem  a  toU 
ftranger  to  it  when  he  happens  to  be  m  a  tennis  cour  *  . 

The  game  of  tennis  is  played  in  mod  capital  ci  1 

Europe,  particularly  in  France,  from  whence  we  may  ven¬ 
ture  to  derive  its  origin.  It  is  efteemed  with  many  to  be 
one  of  the  moft  ancient  games  in  Chriftendom,  and  long  b  - 
fore  king  Charles  I.’s  time  it  was  played  m  England. 

This  game  is  as  intricate  as  any  game  whatever ;  a  per¬ 
fon  who  is  totally  ignorant  of  it  may  look  on  for  a  month 
together,  without  being  able  to  make  out  bow  the  game  is 
decided.  Therefore  we  (hall  begin  by  defcnb.ng  the  court 

in  which  it  is  clayed.  _ 

The  fize  of  a  tennis  court  is  generally  about  96  or  97 
feet  by  H  or  34,  there  being  no  exaft  dimedion  afcnbed  to 
its  proportion,  a  foot  mo't  or  lefs  in  length  °r  width  being 
of  no  confequence.  A  line  or  net  hangs  exaaiy  aerofs  the 
middle,  over  which  the  ball  muft  be  (truck,  either  with  a 
racket  or  board  to  make  the  ftroke  good.  Upon  the  en“ 
trance  of  a  tennis-court,  there  is  a  long  gallery  which  goes 
to  the  dedans,  that  is,  a  kind  of  front  gallery,  where  fpefta- 
tors  ufua-llv  (land,  into  which,  whenever  a  ball  is  (truck,  it 
tells  foi  a  certain  ftroke.  This  long  gallery  is  divided  into 
different  compartments  or  galleries,  each  of  which  has  its 
particular  name,  as  follows  ;  from  the  line  towards  the  de¬ 
dans  are  the  firji  gallery,  door,  fecond  gallery,  and  the  lajl  gal¬ 
lery,  which  i3  called  the  fervice  fide.  from  the  dedans  to 
the  lad  gallery  are  the  figures  1,  2,  3,  4,  5>  6>  at  a  yard 
dlftance  each,  by  which  the  chaces  are  marked,  and  is  one 
of  the  moft  effential  parts  of  the  game,  as  will  appear  m  t.ie 

following  defeription.  .  -  n  „ 

On  the  other  fide  of  the  line  are  alfo  th £  firft  gallery,  doer , 
fecond  gallery,  and  lajl  gallery  ;  which  is  called  the  bazar  J- 
fule .  Every  ball  ftruek  into  the  lad  gallery  on  this  hde 
reckons  for  a  certain  flroke  the  fame  as  the  dedans.  Ee- 
tween  the  fecond  and  this  laft  gallery  are  the  figures  1,  2, 
to  mark  the  chaces  on  the  hazard-fide.  Over  this  long  gal¬ 
lery,  or  thefe  compartiments,  is  a  covering,  called  the  pent- 
houfe,  on  which  they  play  the  ball  from  the  fervice- fide,  in 
order  to  begin  a  fet  of  tennis*  from  which  it  is  called  a  Jer~ 
-vice.  When  they  mifs  putting  the  ball  (fo  as  to  rebound 
from  the  pent-houfe)  over  a  certain  line  on  the  fervice-iide, 
it  is  deemed  a  fault,  two  of  which  are  reckoned  for  a  ftroke. 
F  the  ball  rolls  round  the  pent-houfe,  on  the  oppofite  tide  of 
the  court,  fo  as  to  fall  beyond  a  certain  line  defenbed  for 
that  purpofe,  it  is  called  pojfc,  reckons  for  nothing  on  either 
iide,  and  the  player  muft  ierve  again. 

On  the  right-hand  fide  of  the  court  from  the  dedans  is 
what  they  call  the  tambour ,  a  part  of  the  wall  which  pro¬ 
mts,  and  is  fo  contrived  in  order  to  make  a  variety  in  the 
ftroke,  and  render  it  more  difficult  to  be  returned  by  the 
adverfary  ;  lor  when  a  ball  ftrikes  the  tambour,  it  varies  its 
diieaion,  and  requires  fome  extraordinary  judgment  to  ie« 
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turn  it  over  the  line.  The  laft  thing  on  the  right  hand  fide  TWS. 
is  called  the  grill,  wherein  if  the  ball  is  ftruek,  it  is  alfo  15,  — 
or  a  certain  ftroke. 

The  game  of  tennis  is  played  by  what  they  call  Jets;  a  let 
of  tennis  confifts  of  fix  games  :  but  if  they  play  wliat  is 
called  an  ad  vantage -fet,  two  above  five  games  mult  be  won 
on  one  fide  or  the  other  fucceffively,  in  order  to  decide;  or, 
if  it  comes  to  fix  games  all,  two  games  muft  (till  be  won  on 
one  iide  to  conclude  the  fet  ;  fo  that  an  advantage-fet  may 
laft  a  confiderablc  time  ;  for  which  kind  of  fets  the  court  is 
paid  more  than  for  any  other.  , 

We  muft  now  deferibe  the  ufe  of  the  chaces,  and  by  what 
means  thefe  chaces  decide  or  interfere  fo  much  in  the  game. 
Wh-it  the  player  gives  his  fervice  at  the  beginning  of  a  fet, 

IT  adverfary  is  fuppofed  to  return  the  ball ;  and  wherever  it 
ful  alter  the  firft  rebound  umouched,  the  chace  is  called 
accoitihigly  ;  for  example,  if  the  ball  falls  at  the  figure  i, 
the  chace  is  called  at  a  yard,  that  is  to  fay,  at  a  yard  from 
the  dedans :  this  chace  remains  till  a  fecond  fervice  is  given  ; 
and  if  the  player  on  the  fervice  fide  lets  the  ball  go  after  his 
adverfarv  returns  it,  and  if  the  ball  falls  on  or  between  any 
of  thefe  figures  or  chaces,  they  muft  change  (ides,  there  be- 
in, 7  two  chaces  ;  and  he  who  then  will  be  on  the  hazard 
fide,  muft  play  to  win  the  firft  chace  ;  which  if  he  wins  by 
ftriking  the  ball  fo  as  to  fall,  after  its  firft  rebound,  nearer 
to  the  dedans  than  the  figure  i,  yvithout  his  adverfary  s  be- 
ing  able  to  return  it  from  its  firft  hop,  be  wins  a  ltroke,  and 
then  proceeds  in  like  manner  to  win  the  fecond  chace-, 
wherever  it  fliould  happen  to  be.  It  a  ball  falls  on  the  line 
with  the  firft  gallery  door,’  fecond  gallery,  or  laft  gallery, 
the  chace  is  likewife  called  at  fuch  or  fueh  a  place,  naming 
the  gallery,  door,  &c.  When  it  is  juft  put  over  the  line,  it 
is  called  a  chace  at  the  line.  If  the  player  on  the  ftrvice- 
fide  returns  a  ball  with  fuch  force  as  to  ftnke  the  wall  on 
the  hazard-fide  io  as  to  rebound,  after  the  firft  hop  over  the 
line,  it  is  alfo  called  a  chace  at  the  line. 

The  chaces  on  the  hazard-fide.  proceed  from  the  ball  be¬ 
ing  returned  either  too  hard  or  not  quite  hard  enough  ;  fo 
that  the  ball  after  its  firft  rebound  falls  on  this  fide  of  the  blue 
line,  or  line  which  deferibes  the  hazard-fide  chaces  ;  in  whic.i 
cafe  it  is  a  chace  at  i,  2,  &c.  provided  there  is  no  chacc  de¬ 
pending  When  they  change  Tides,  the  player,  in  order  U 
win  tins  chace,  muft  put  the  ball  over  the  line  anywhere,  In 
that  his  adverfary  does  not  retuin  it.  When  there  is  no 
chace  on  the  hazard-fide,  all  balls  put  over  the  line  from  the 
fervice  fide,  without  being  returned,  reckon  for  a  ftroke. 

As  the  game  depends  chiefly  upon  the  marking,  it  wu- 
be  neceffary  to  explain  it,  and  to  recommend  tliofe  who  play 
at  tennis  to  have  a  good  and  unbiased  marker,  for  on.  htra 
the  whole  fet  may  depend  :  he  can  mark  in  favour  of  the 
one  and  againft  the  other  in  fuch  a  manner,  as  will  render 
it  two  to  one  at  darting,  though  even  players.  Inftead  ot 
which  the  marker  (hould  be  very  attentive  to  the  chaces, 
and  not  be  anyway  partial  to  either  of  the  players. 

This  game  is  marked  in  a  very  Angular  manner,  which 
makes  it  at  firft  fomevvliat  difficult  to  underftand.  i  he  firft 
ftroke  is  called  15,  the  fecond  30,  the  third  40,  and  the 

fourth  game,  unlefs  the  players  get  four  ftrokes  each  ;  ia 
,p  .  «  ,  r-  .I*  A™**  •  after 


1UU1U1  —  1 - J  —  -  n-  .  .  , 

that  cafe,  inftead  of  calling  it  40  all,  it  is  called  deuce; 


which,  as  foon  as  any  ftroke  is  got,  it  is  called  advantage  , 
and  in  cafe  the  ftrokes  become  equal  again,  deuce  again,  tid 
one  or  the  other  gets  two  ftrokes  following,  which  wm  the 
game  ;  and  as  the  games  are  won,  fo  they  are  maiked  ana 
called  ;  as  one  game  love,  two  games  to  one,  &c.  towards 
the  fet,  of  which  fo  many  of  thefe  games  it  confifts. 

Although  but  one  ball  at  a  time  is  played  with,  a  number 
of  balls  are  made  ufe  of  at  this  game  to  avoid  trouble,  and 
are  handed  to  the  players  in  feaikets  for  that  purpofe :  ty 

4  Tvhiec. 


T  E  N  [  3S 

which  means  they  can  play  as  long  as  they  plcafe,  without 
ever  having  occafion  to  (loop  for  a  ball. 

As  to  the  odds  at  tennis,  they  are  by  no  mean3  fixed, 
but  are  generally  laid  as  follow  : 

Upon  the  firft  ftroke  being  won  between  even  players* 
that  is,  fifteen  love,  the  odds  are  of  the  fingle 
game  -  -  *  7  to  4 

Thirty  love  -  -41 

Forty  love  -  -81 

Thirty  fifteen  -  21 

Forty  fifteen  -  51 

Forty  thirty  -  -  3  I 

The  odds  of  a  four  game  fet  when  the 

firft  game  is  won,  are  74 

When  two  games  love  4  1 

Three  games  love  *  8  to  1 

When  two  games  to  one  -21 

Three  games  to  one  -  5  I 

The  odds  of  a  fix  game  fet  when  the 

firft  game  is  won,  are  -  3  2 

When  two  games  love  -  2  1 

Three  games  love  -  43 

Four  games  love  -  10  I 

Five  games  love  ~  21  1 

When  two  games  to  one  -  8  5 

Three  games  to  one  -  52 

Four  games  to  one  -  51 

Five  games  to  one  -  l 

When  three  games  to  two  -  7  4 

Four  games  to  two  -  41 

Five  games  to  two  «-  10  1 

When  four  games  to  three  -  2  X 

Five  games  to  three  -  5  J 

The  odds  of  an  advantage  fet  when 

the  firft  game  is  won,  are.  5  4 

When  two  games  love  -  74 

Three  games  love  -  3  1 

Four  games  love  -  -  5  T 

Five  games  love  *  -  15  1 

When  two  games  to  one  -  43 

Three  games  to  one  -  21 

Four  games  to  one  -  72 

Five  games  to  one  -  «  10  #  1 

When  three  games  to  two  -  3  2 

Four  games  to  two  -  3  1 

Five  games  to  two  -  8  1 

When  four  games  to  three  _  85 

Five  games  to  three  -  3  1 

When  five  games  to  four  -  21 

When  fix  games  to  five  -  5  2 

The  foregoing  odds,  as  beforefaid,  are  generally  laid,  but 
the  chaces  interfering  makes  the  odds  very  precarious  ;  for 
r  sample,  when  there  is  a  chace  at  half  a  yard,  and  a  fet  is 
five  games  all,  and  in  every  other  refpe<ft  equal,  the  odds 
are  a  good  five  to  four  ;  and  if  it  were  fix  games  to  five, 
and  forty  thirty  with  the  fame  chace,  the  odds  then  would 
be  a  guinea  to  a  ftnlling  ;  lo  that  it  is  plain  that  the  odds 
at  this  game  differ  from  thole  of  any  other  :  for  one  ftroke 
will  reduce  a  fet,  fuppofing  the  players  to  be  five  games  all, 
from  an  even  wager  to  three  to  two,  and  fo  on  in  propor¬ 
tion  to  the  ftage  of  the  fet. 

There  are  various  methods  of  giving  odds  at  tennis,  in 
order  to  make  a  match  equal;  and  that  they  may  be  under¬ 
wood,  we  fir  all  give  the  following  lift  of  them,  with  their 
meanings,  fo  that  any  perfon  may  form  a  judgment  of  the 
advantage  received  or  given. 

I  he  loweil  odds  that  can  be  given,  excepting  the  choice 
of  the  fidts,  is  what  they  call  a  bi/que,  that  is,  a  ftroke  to 
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be  taken  or  fcored  whenever  the  player,  who  receives  the  ad¬ 
vantage,  thinks  proper  :  for  inftance,  fuppofe  a  critical  game 
of  the  fet  to  be  forty  thirty,  by  taking  the  blfque ,  he  who  is  ^ 
forty  becomes  game,  and  fo  in  lefpedfc  of  two  bifques ,  &c. 

The  next  greater  odds  are  fifteen ,  that  is,  a  certain  ftroke 
given  at  the  beginning  of  each  game. 

After  thefe,  half  thirty ,  that  is,  fifteen  one  game,  and 
thirty  the  next.  Then  follow  the  whole  thirty,  forty,  See, 

There  are  alfo  the  following  kind  of  odds  which  are  given^ 
viz. 

Round  fer'uices  ;  thofe  are  fervices  given  round  the  pent- 
houfe,  fo  as  to  render  it  eafy  tor  the  ftri her  out  (the  player 
who  is  on  the  hazard  fide)  to  return  the  ball. 

Half  court ,  that  is,  being  obliged  or  confined  to  play  in-1 
to  the  adverfary’s  half-court  ;  fometimes  it  is  played  ftraight- 
v/ife,  and  at  other  times  acrofs ;  both  which  are  great  ad-» 
vantages  given  by  him  fo  confined,  but  the  ftrait  half -court 
is  the  greateft. 

*T 'ouch -no-wall,  that  Is,  being  obliged  to  play  within  the 
compafs  of  the  walls,  or  iides  of  the  court.  This  is  a  confi- 
derable  advantage  to  him  who  receives  it ;  as  all  the  balls 
muft  be  played  gently*  and  confequently  they  are  much  ea- 
Tier  to  take  than  thofe  which  are  played  hard,  or  according 
to  the  ufual  method  of  play. 

Barring  the  hazards,  that  is,  barring  the  dedans,  tambour, 
grill,  or  the  laft  gallery  on  the  hazard-fide,  or  any  particular 
one  or  more  of  them. 

Thefe  are  the  common  kind  of  odds  or  advantages  given  % 
but  there  are  many  others,  which  are  according  to  what  is- 
agreed  by  the  players :  fuch  as  playing  with  board  againft 
racket ,  cricket-hat  againft  racket ,  &c. 

The  game  of  tennis  is  alfo  played  by  four  perfons,  two 
partners  on  each  fide.  In  this  cafe,  they  are  generally  con¬ 
fined  to  their  particular  quarters,  and  one  of  each  fide  ap¬ 
pointed  to  ferve  and  ftrike  out  ;  in  every  other  refpedl,  the 
game  is  played  in  the  fame  manner  as  when  two  only  play. 

Any  thing  more  to  be  faid  upon  this  fubjedt  would  be 
needlefs,  as  nothing  can  be  recommended*  after  reading  this 
fhort  account  of  tennis,  but  pradfi ice  and  attention,  without 
which  no  one  can  become  a  proficient  at  the  game. 

TENOR,  or  Tex  our,  the  purport  or  content  of  a  wri¬ 
ting  or  inftrument  in  law,  See. 

Tenor,  in  mulic,  the  firft  mean,  or  middle  part,  or  that> 
which  is  the  ordinary  pitch  of  the  voice,  when  neither  raifed 
to  a  treble  nor  lowered  to  a  bafs. 

TENSE,  in  grammar,  an  infle&ion  of  verbs,  whereby- 
they  are  made  to  fignify  or  diftinguifh  the  circumftance  of 
time  in  what  they  affirm.  See  Grammar. 

TENT,  in  war,  a  pavilion  or  portable  houfe.  Tents  are 
made  of  canvafs,  for  officers  and  foldiers  to  lie  under  when 
in  the  field.  The  fize  of  the  officers  tents  is  not  fixed; 
fume  regiments  have  them  of  one  fize  and  fome  of  another  ; 
a  captain’s  tent  and  marquee  is  generally  ie|  feet  broad, 
14  deep,  and- 8  high:  the  fubalterns  are  afoot  lefts  ;  the 
major’s  and  lieutenant-colonel’s  a  foot  larger  ;  and  the  colo¬ 
nel’s  two  feet  larger.  The  fubalterns  of  foot  lie  two  in  a  tent, 
and  thofe  of  horfe  but  one.  The  tents  of  private  men  are 
6J-  feet  fquare,  and  5  feet  high,  and  hold  five  loldfeis  each, 
lire  tents  for  horfe  are  7  feet  broad  and  9  feet  deep  :  they 
hold  likwife  five  men  and  their  horfe  accoutrements.— The 
word  is  formed  from  the -Latin tentorium,  oStendo  “I  ftretcli,’* 
becaufe  tents-  are  ufually  made  of  car.vafs  ftreteked  out, 
and  fuftained  by  poles,  with  cords  and  pegs. 

Tent,  in  furgery,  a  roll  of  lint  made  into  the  drape  of  a 
nail  with  a  broad  fiat  head,  chiefly  ufed  in  deep  wounds  and 
ulcers.  They  are  of  fervice,  not  only  in  conveying  medi¬ 
cines  to  the  moil  intimate  recedes  and  finufes  of  the  wound; 
but  to  prevent  the  lips  eft  the  wound  from  uniting  before  it 
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is  healed  from  the  bottom  ;  and  by  their  affiflance  grumoua 
blood,  fordes,  See.  are  readily  evacuated. 

TENTER,  Trier,  or  Proper ,  a  machine  ufed  in  the 
cloth  manufactory,  to  ftretch  out  the  pieces  of  cloth,  huff, 
&c.  or  only  to  make  them  even  and  let  them  fquare. 

It  is  ufually  about  4 r  feet  high,  and  for  length  exceeds 
that  of  the  longed  piece  of  cloth.  It  conhfts  of  fevers! 
long  fquare  pieces  of  wood,  placed  like  thofe  which  form 
the  barriers  of  a  manege  ;  fo,  however,  as  that  the  lower 
crofs  pieces  of  wood  may  be  raifed  or  lowered  as  is  found 
requifite,  to  be  fixed  at  any  height  by  means  of  pins.  A- 
long  the  crofs  pieces,  both  the  upper  and  under  one,  are 
hooked  nails,  called  tenter  hooks,  driven  in  from  fpace  to 
fpace. 

To  put  a  piece  of  Cloth  on  the  Tkntfr.  While  the  piece 
is  yet  quite  wet,  one  end  is  faftened  to  one  of  the  ends  of 
the  tenter  ;  then  it  is  pulled  by  force  of  arms  towards  the 
other  end,  to  bring  it  to  the  length  required.:;  that  other 
end  being  fattened,  the  upper  lilt  is  hooked  on  to  the  upper 
crofs-piece,  and  the  lowed  lid  to  the  lowed  crofs-picce, 
which  is  afterwards  lowered  by  force,  till  the  piece  have  its 
defined  breadth.  Being  thus  well  11  retched,  both  as  to 
length  and  breadth,  they  brufh  it  with  a  ft  iff  hair  brufh, 
and  thus  let  it  dry.  Then  they  take  it  off ;  arid,  till  they 
wet  it  again,  it  will  retain  the  length  and  breadth  the  tenter 
gave  it. 

TENTH  REDO,  the  saw-fly  ;  a  genus  of  infers  be¬ 
longing  to  the  order  ©f  hymenopter  a .  The  mouth  is  turn  idl¬ 
ed  with  jaws,  which  are  horny,  arched,  dentated  within; 
the  right  jaw  being  obtnfe  at  the  apex  :  the  lip  cylindrical, 
trifid :  there  are  four  feelers,  unequal  and  filiform  :  the 
wings  are  plain  and  turned  :  the  fling  confids  of  two  ferra- 
ted  lamina?,  and  the  fcutellum  of  two  grains  placed  at  a  di- 
Uance.  Gmelin  mentions  143  fpecies.  Thefe  infedls  are 
not  very  dry.  Some,  by  means  of  their  faw,  depofit  in  the 
buds  of  dowers,  others  on  the  twigs  of  trees  or  fhrubs,  eggs 
from  which  are  produced  caterpillars.  The  implement 
with  which  they  are  armed  is  nowife  formidable  ;  as  it  ap¬ 
pears  only  deftined  to  the  purpofeof  depofiting  their  eggs. 

TENTHS,  and  first  fruits  of  Spiritual  Preferments ,  a 
branchfbf  the  king's  revenue.  See  Revenue. 

Thefe  were  originally  a  part  of  the  Papal  ufurpations 
over  the  clergy  of  this  kingdom  ;  firfl  introduced  by  Pan- 
dulph  the  pope’s  legate,  during  the  reigns  of  king  John  and 
Henry  III.  in  the  lee  of  Norwich  *,  and  afterwards  attempt¬ 
ed  to  be  made  univerfal  by  the  popes  Clement  V.  and  John 
XXII.  about  the  beginning  of  the  14th  century.  The  firlt 
fruits,  primitive  or  annates ,  were  the  fiift  year’s  whole  profits 
of  the  fpiritual  preferment,  according  to  a  rate  or  valor 
made  under  the  dire&ion  of  pope  Innocent  IV.  by  Walter 
bifhop  of  Norwich  in  38  Hen,  III.  and  afterwards  advanced 
in  value  by  commifiion  from  pope  Nicholas  III.  A.  D. 
1292,  20  Edw.  I.  ;  which  valuation  of  pope  Nicholas  is 
{fill  prefervedin  the  exchequer.  Hie  tenths,  or  decima,  were 
the  tenth  part  of  the  annual  profit  of  each  living  by  the 
fame  valuation  ;  which  was  alfo  claimed  by  the  holy  fee, 
under  no  better  pretence  than  a  ftrange  mifapplication  of 
that  precept  of  the  Levitical  law,  which  direds,  that  the 
Levites  “  fhould  offer  the  tenth  part  of  their  tithes  as  a 
heave-offering  to  the  Lord,  and  ;ive  it  to  Aaron  the  high- 
prieft.  But  this  claim  of  the  pope  met  with  vigorous  re¬ 
finance  fr  m  the  EngHih  parliament  ;  and  a  variety  of  ads 
were  paffed  to  prevent  and  reftrain  it,  particularly  the  fta- 
tute  6  Hen.  IV.  c.  I.  which  calls  it  a  horrible  mtjehief  and 
damnable  cujlom.  But  the  Popifti  clergy,  blindly  devoted 
to  the  will  of  a  foreign  mailer,  flill  kept  it  on  foot  ;  fome- 
times  more  fecretly,  iometimes  more  openly  and  avowedly  : 
fo  that  in  the  reign  of  Henry  VIII.  it  was  computed,  that 


in  the  compafs  of  50  years  800,000  ducats  had  been  fent 
to  Rome  for  firfl  fiuits  only.  And  as  the  clergy  expreffed 
this  willingnefs  to  contribute  fo  much  of  their  income  to  the 
head  of  the  church,  it  was  thought  proper  (when  in  the 
fame  reign  the  papal  power  was  abolifhed,  and  the  king  -was 
declared  the  head  of  the  church  of  England)  to  annex  this 
revenue  to  the  crown  ;  which  was  done  by  flatute  26  Hen. 
VIII.  c. .3.  (confirmed  by  flatute  1  Eliz.  c.  4.);  and  a  new 
valor  benefiricrum  was  then  made,  by  which  the  clergy  are 

prefent  rated. 

By  thefe  la  ft  mentioned  ffatutes  all  vicarages  under  ten 
•  pounds  a  year,  and  all  re&ories  under  ten  marks,  are  dif- 
charged  from  the  payment  of  firft  frnits  :  and  if,  in  filch  li¬ 
vings  as  continue  chargeable  with  this  payment,  the  incum¬ 
bent  lives  but  half  a  year,  he  fhall  pay  only  one  quarter  of 
Tiis  firft  fruits  ;  if  but  one  whole  year,  then  half  of  them; 
if  a  year  and  a  half,  three  quarters  ;  and  if  two  years,  then 
■the  whole,  and  not  otherwife.  Likewife  by  the  flatute  27 
Hen.  VIIL  c.  8.  no  tenths  are  to  be  paid  for  the  firfl  year, 
for  then  the  firfl  fruits  are  due  ;  and  by  other  ffatutes  of 
queen  Anne,  in  the  fifth  and  fixth  years  of  her  reign,  if  a 
benefice  be  under  L.  50  per  annum  clear  yearly  value,  it  fhall 
be  difeharged  off  the  payment  of  firft  fruits  and  tenths. 

Thus  the  richer  clergy  being,  by  the  criminal  bigotry  of 
their  Popifh  predeceffors,  fubje&ed  at  firft  to  a  foreign  exac¬ 
tion,  were  afterwards,  when  that  yoke  was  fhaken  off,  liable 
to  a  like  mifapplication  of  their  revenues  through  the  rapa¬ 
cious  difpofition  of  the  then  reigning  monarch;  till  at  length 
the  piefy  of  queen  Anne  reftored  to  the  church  what  had 
been  thus  indirectly  taken  from  it.  This  {he  did,  not  by 
remitting  the  tenths  and  firft  fruits  entirely  ;  but,  in  a  fpirit 
of  the  trueft  equity,  by  applying  thefe  iuperfluities  of  the 
larger  benefices  to  make  up  the  deficiencies  of  the  fmaller. 
And  to  this  end  fhe  granted  her  royal  charter,  which  was 
confirmed  by  the  flatute  2  Ann.  c.  1 1.  whereby  all  the  re¬ 
venue  of  firft  fruits  and  tenths  is  vefled  in  trull  ees  for  ever, 
to  form  a  perpetual  fund  for  the  augmentation  of  poor  li¬ 
vings.  This  is  ufually  called  Queen  Anne's  bounty  ;  which 
has  been  flill  farther  regulated  by  fnbfequent  ffatutes. 

TENURE,  in  law,  figmfies  the  manner  whereby  lands 
or  tenements  are  held,  or  the  fervice  that  the  tenant  owes 
to  his  lord. 

Of  this  kingdom  almoft  all  the  real  property  is  by  the 
policy  of  our  laws  fuppofed  to  be  granted  by,  dependent 
upon,  and  holden  of,  iome  fnperior  lord,  by  and  in  confider- 
ation  of  certain  fervices  to  be  rendered  to  the  lord  by  the 
tenant  or  poffeffor  of  this  property.  The  thing  holden  is 
therefore  flyled  a  tenement ,  the  pofieffors  thereof  tenants ,  and 
the  manner  of  their  poffeffion  a  tenure .  Thus  all  the  lands 
the  kingdom  is  fuppofed  to  be  holden,  mediately  or  im- 


mediately,  of  the  king  ;  who  is  ftyled  the  lord  paramount ,  or 
above  all.  Such  tenants  as  held  under  the  king  imme¬ 
diately,  when  they  granted  out  portions  of  the  lands  to  in  - 
ferior  perfons,  became  alfo  lords  with  refpeft  to  thofe  in-vo| 
ferior  perfons,  as  they  were  flill  tenants  with  refpeCt  to  the 
king ;  and,  thus  partaking  of  a  middle  nature,  were  called 
mejne  or  middle  lords.  So  that  if  the  king  granted  a  manor 
to  A,  and  he  granted  a  portion  of  the  land  to  B,  now  B 
was  faid  to  hold  of  A,  and  A  of  the  king  ;  or,  in  other 
words,  B  held  his  lands  immediately  of  A,  but  mediately  of 
the  king.  The  king  therefore  was  flyled  lord  paramount  : 

A  was  both  tenant  and  lord,  or  was  a  mefne  lord  ;  and  B 
was  called  tenant  paravail ,  or  the  lonvejl  tenant ,  being  he  who 
was  fuppofed  to  make  avail,  or  profit  of  the  land.  In  this 
manner  are  all  the  lands  of  the  kingdom  holden  which  are 
in  the  hands  of  fubjeCts  :  for,  according  to  Sir  Edward 
Coke,  in  the  law  of  England  we  have  not  properly  allodium, 
which  is  the  name  by  which  the  feudifts  abroad  diftinguifh 

fuch 
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fuch  eftates  of  the  fubjedl  as  are  not'holdeti  of  any  fuperior.  done  away  by  flat.  12  Car, 
|o  that  at  the  firft  glance  we  may  obferve,  that  our  lands 
are  either  plainly  feuds,  or  partake  very  flrongly  of  the  feo- 
dal  nature. 

All  tenures  being  thus  derived,  or  fuppofed  to  be  derived, 
from  the  king,  thofe  that  held  immediately  under  him,  in 
right  of  his  crown  and  dignity,  were  called  his  tenants  in  ca - 
pile,  or  in  chief ;  which  was  the  moft  honourable  fpecies  of 
tenure,  but  at  the  fame  time  fubjedfed  the  tenants  to  greater 
and  more  burdenfome  fervices  than  inferior  tenures  did. 

And  this  diftindlion  ran  through  all  the  different  forts  of 
tenure. 

There  feem  to  have  fubfifled  among  our  anceftors  four 
principal  fpecies  of  lay  tenures,  to  which  all  other  may  be 
reduced  :  the  grand  criteria  of  which  were  the  natures  of  the 
feveral  fervices  or  renders  that  were  due  to  the  lords  from 
their  tenants.  The  fervices,  in  refped!  of  their  quality, 
were  either  free  or  ha fe  fervices  :  in  refped!  of  their  quantity 
and  the  time  of  exacting  them  were  either  certain  or  uncer¬ 
tain,  Free  fervices  were  fuch  as  wTere  not  unbecoming  the 
charadler  of  a  foldier  or  a  freeman  to  perform  ;  as  to  ferve 
under  his  lord  in  the  wars,  to  pay  a  fum  of  money,  and  the 
like.  Rafe  fervices  were  fuch  as  were  fit  only  for  peafants 
or  perfons  of  a  fervilc  rank  ;  as  to  plough  the  lord’s  land,  to 
make  his1  hedges,  to  carry  out  his  dung,  or  other  mean  em¬ 
ployments.  The  certain  fervices,  whether  free  or  bale,  were 
fuch  as  were  dinted  in  quantity,  and  could  not  be  exceeded 
on  any  pretence  ;  as,  to  pay  a  dated  annual-rent,  or  to 
plough  fuch  a  field  for  three  days.  The  uncertain  depend¬ 
ed  upon  unknown  contingencies  ;  as,  to  do  military  fervice 
hi  perfon,  or  pay  an  adeffment  in  lieu  of  it  when  called  up¬ 
on  ;  or  to  wind  a  horn  upon  the  appearance  of  invaders  ; 
which  are  free  fervices;  or  to  do  whatever  the  lord  fhould 
command  *,  which  is  a  bafe  or  villein  fervice. 

From  the  various  combinations  of  thefe  fervices  have  ari- 
fen  the  four  kinds  of  lay-tenure  which  fubfided  in  England 
till  the  middle  of  the  lad  century  ;  and  three  of  which  fub- 
fid  to  this  day.  Of  thefe  Bradlon  (who  wrote  under  Hen¬ 
ry  the  Third)  feems  to  give  the  cleared  and  mod  compen¬ 
dious  account  of  any  author  ancient  or  modern  of  which 
the  following  is  the  outline  or  abftradl ;  “  Tenements  are 
of  two  kinds,  frank -tenement,  and  villenage,  And  of  frank- 
tenements,  fome  are  held  freely  in  confideration  of  homage 
and  knight-fervice  ;  others  in  free-focage,  with  the  fervice  of 
fealty  only.  And  again,  of  villenages,  fome  are  purry  and 
others  privileged.  He  that  holds  in  pure  villenage  fhall  do 
whatfoever  is  commanded  him,  and  always  be  bound  to  an 
uncertain  fervice.  The  other  kind  of  villenage  is  called  vil¬ 
lein  foe  age  ;  and  thele  vilieinYocmen  do  villein  fervices,  but 
fuch  as  are  certain  and  determined.’,  Of  which  the  fenfe 
ieems  to  be  as  follows  ;  fird,  where  the  fervice  was  tree,  but 
uncertain,  as  military  fervice  with  homage,  that  tenure  was 
called  the  tenure  in  chivalry ,  per  ftrvilium  miltarey  or  by* 
knight  fervice.  Secondly,  where  the- fervice  was  not  only* 
free,  but  alfo  certain,  as  by  fealty  only,  by  rent  and  fealty, 

&.C.  that  tenure  was  called  liberum  fucag\um>  or  f  ee  focage, 

Thefe  were  the  only  free  holdings  or  tenements;  the  others 
were  villenous  or  fervile  :  as,  thirdly,  where  the  fervice  was 
bafe  in  its  nature,  and  uncertain  as  to  time  and  quantity, 
the  tenure  was  purum  vil/cnagjum ,  abfolutc  or  pure  villenage. 
iLaiily,  where  the  fervice  was  bafe  in  its  nature,  but  reduced- 
to  a  certainty,  this  was  *ftill  villenage,  but  diftinguifhed 
from  the  other  by  the  name  of  privileged  villenage ,  vi/lenn- 
gium  privilegiatum  ;  or  it  might  be. dill  called  focage  (Tom 
the  certainty  of  its  fervices),  but  degraded  by  their  b.rfe- 
nds  into  the  interior  title  of  viilanum  focagium ,  villein- too 

»3e- 

1 *  The  military  tenure,  or  that  by  knight-fervice,  was 
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If.  For  an  account  of  this 
fpecies  of  tenpre  fee  Fsodjl  Syflem,  and  Knight- Service  ; 
and  for  its  incidents,  fee  Relief,  Primer-seisin,  Ward¬ 
ship,  Marriage,  Fines,  and  Escheat. 

2.  The  fecond  fpecies  of  tenure  or  free-focage,  not  only 
fubfids  to  this  day,  but  has  in  a  manner  abforbed  and  fwal- 
lowed  up  (fince  the  ftatute  of  Charles  the  Second)  almof! 
every  other  Ipecies  of  tenure.  See  Socage. 

The  other  grafid  divifion  of  tenure,  mentioned  by  Brae** 
ton,  is  that  of  villenage,  as  contradidinguifhed  from  liberum 
tenementum ,  or  frank-tenure.  And  this  (we  may  remember) 
he  fubdivides  into  two  claffes,  pure  and  privileged  villenage? 
from  whence  have  artfen  two  other  fpecies  of  our  modem 
tenures. 

3.  From  the  tenure  of  pure  villenage  have  fprnng  our 
prefent  copyhold  tenures,  or  tendre  by  copy  of  court-roll 
at  the  will  oh  the  lotd  ;  in  order  to  obtain  a  clear  idea  of 
which,  it  will  be  previonfly  neceftary  to  confult  the  articles 
Manor  and  Villenage. 

As  a  farther  confequence  of  what  has  been  there  explain*, 
ed,  we  may  coiled!  thefe  two  main  principles,  which  are 
held  to  be  the  fupporters'  of  a  copyhold- tenure,  and  with¬ 
out  which  it  cannot  exid  ;  1.  That  the  lands  be  parcel  of 
and  fituate  within  that  manor  under  which  it  is  held.  2, 
That  they  have  been  demifed,  or  dcmifable,  by  copy  of 
court-roll  immemorially.  For  immemorial  cuftom  is  the  life 
of  all  tenures  by  copy  ;  fo  that  no  newTopyhold  can,  final¬ 
ly  fpeaking,  be  granted  at  this  day. 

In  fome  manors,  where  the  cuftom  hath  been  to  permit 
the  heir  to  fucceed  tiie  anceflor  in  his  tenure,  the  ellatcs  are 
ft y led  copyholds  of  inheritance ;  in  others,  where  the  lords 
have  been  more  vigilant  to  maintain  tftteir  rights,  they  re¬ 
main  copyholds  for  life  only  ;  for  the  cuftom  of  the  manor 
has  in  both  cafes  fo  far  fuperfeded  the  will  of  the  lord,  that, 
provided  the  fervices  be  performed  or  ftipulated  for  by  feal-' 
ty,  he  cannot  in  the  firvft  iuitance  refute1  to  admit  the  heir  of 
his  tenant  upon  his  death  ;  nor,  in  the  iecond,  can  he  re¬ 
move  his  prefent  tenant  fo  long  as  he  lives,  though  he  holds 
nominally  by  the  precarious  tenure  of  bis  lord’s  will.  : 

The  fruits  and  appendages  ef  a  copyhold-tenure,  that  it 
bath  in  common  with  free  tenures,  are  fealty’,  fervices  (as 
well  in  rents  as  otherwife),  reliefs,  and  e  fcheats.  The  two 
latter  belong  only  to  copyholds  of  inheritance  ;  the  former 
to  thofe  lor  life  alfo.  But,  befides  thefe,  copyholds  have 
alfo  heriots*  wardftiip,  and  fines.  Heriots,  which  are  agreed 
to  be  a  IDaniftr  cuftom,  are  a  render  of  the  beft  beaft  or 
other  good  (as  the  cuftom  may  be)  to  the  lord  on  the  death 
of  the  tenant.'  This  is  plainly  a  relic  of  villein  tenure  ;  there 
being  originally  lefs  hardihip  in  it,  when  all  the -goods  and 
chattels  belonged  to  the  lord,  and -he  mi *ht  have  feixed 
them  even  in  the  villein’s  Retime.  Thefe  are  incident  to 
both  fpecies  of  copyhold  ;  but  wardftiip  and  fines  to:  thofe 
of  inheritance  only.  Wardmip,  in  copyhold- eftates, ^par¬ 
takes  both  of  dhat  in  chivalry  and  that  in  locate.  Like 
that  in  chivalry,  the  lord  i*  the  legal  guardian,  who  -ufually 
aftigns  fome  relation  of  the  infant  tenant- to  ad!  in  his  ftead  : 
and  he,  like  guardian  in  focage,  is  accountable  to  his  ward 
for  the  profits  OThnes,  feme  are  in.  the  nature  of  primer- * 
feifins, 'due  on  the  death  of  each  tenant,  others  are  mere 
fines  for  alienations  of  the  lands  ;  in  fome  manors,  only  one 
or  thofe  forts  can  be  demanded,  in  fome  both,  and  in  other? 
neither.  They  are  fome  times  arbitrary  and  at  the  will  of 
the  lord,  fometimes- fixed  by  cuftom  ;  but,  even  when  arbi¬ 
trary,  the  courts  of  law,  in  favour,  of  the  liberty  of  copy- 
holders,  have  tied  them  ’down  to  be  reafonable  in  their  ex¬ 
tent  ;  otherwife  they  might  amount  to  dilherifoft  of  the 
eftate.  No  fine  therefore  is  allowed  to  be  taken  upon  de¬ 
scents  and  alienations  (unkfs  in  particular  circumftances)  -ef 
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■mr.  more  than  two  years  improved  value  of  the  eftate.  From 
v”'  this  in  {lance  we  may  judge  of  the  favourable  difpofition  that 
the  law  of  England  (wliich  is  a  law  ol  liberty)  hath  always 
fiown  to  this  fpecies  of  tenants,  by  removing,  as  far  a3  pof- 
yfible,  every  real  badge  of  fiavery  from  them,  however  fome 
nominal  ones  may  continue.  It  fuffered  ctiilom  Very  early 
>to  get  the  better  of  the  exprefs  terms  upon  which  they  held 
their  lands ;  by  declaring,  that  the  will  of  the  lord  was  to 
be  interpreted  by  the  cutloin  of  the  manor;  and,  where  no 
* cuftom  has  been  fuffered  to  grow  up  to  the  prejudice  of 
the  lord,  a3  in  this  cafe  of  arbitrary  fines,  the  law  itfelf 
*  interpofesTn  an  equitable  method*  and  will  not  fuffer  the 
ilord  to  extend  his  power  fo  far  as  to  difinherit  the  tenant. 

4.  There  is  yet  a  fourth  fpecies  of  tenure,  deferibed  by 
©radon,  under  the  name  fometimes  of  privileged  villenage , 
and  fometimes  o t  villein-Jbcnge.  See  Privileged  Fillfnage. 

Having  in  the  prefen  t  article  and  thofe  referred  to,  taken 
.  a  compendious  view  of  the  principal  and  fundamental  points 
of  the  do&rine  of  tenures,  both  ancient  and  modern,  we 
-cannot  but  remark  the  mutual  connexion  and  dependence 
rtliat  all  of  them  have  upon  each  other.  And  upon  the 
whole  it  appears,  that,  whatever  changes  and  alterations 
thefe  tenures  have  in  procefs  of  time  undergone,  from  the 
Saxon  era  to  the  12  Car.  II.  all  'lay-tenures  are  now  in  ef¬ 
fect  reduced  to  two  fpecies  $  free  tenure  in  common  focage, 
and  bafe  tenure  by’ copy  of  court  roll.  But  there  is  {till 
behind  one  other  fpecies  of  tenure,  referved  by  the  {tatute 
of  Charles  II.  which  is. of  a  fpiritual  nature,  and  qalied  the 
tenure  in  FitANK-Almoign  ;  fee  that  article. 

A  particular  account  of  the  ancient  tenures  would  to 
many  perfons  be  highly  amufmg.  We  can  only  feled  a 
few  of  the  moft  fmgular,  referring  the  curious  reader  for 
more  information  to  Anderfon’s  Origin  of  Commerce,  Hen¬ 
ry’s  Hiitory  of  Britain,  and  Blount’s  Fragmenta  Antiqui - 
tales . 

In  the  19th  of  Henry  III.  Walter  Gately  held  the 
manor  of  Weflcourt,  in  Bedington  in  Surry,  yielding 
yearly  to  the  king  one  crofs-bow,  bAjJtam ,  value  twelve 
pence. 

Anno  tertio  Edw.  I.  Ofbert  de  Lonchamp,  knight,'  held 
his  lands  of  Ovenhelle  in  Kent,  for  perfonally  guarding 
the  king  forty  days  into  Wales  at  his  own  expense, 
with  one  horfe  of  five  {hillings  value,  one  fack  worth  fix- 
pence,  and  one- broch  for  that  lack.  N.  B .  All  perfonal 
fervices,  or  attendances  on  onr  kings  in  thofe  times,  were  li¬ 
mited  to  forty  days,  at  their  own  expence* 

The  like  the  fame  year  of  Laurence  de  Broke,  who  for 
his  hamlet  of  Renham  in  Middlefex,  found  the  king  one 
foldier,  a  horfe  worth  live  {hillings,  a  fack  worth  fivepence, 
and  a  broch  worth  twopence  (this  broch  was  a  kind  of  cup, 
jug,  pot,  or  bafon),  for  forty  days,  at  his  own  expence, 
■wherever  his  army  fhall  be  within  the  four  feas.  This  was 
fettled  (fays  Mr  Blount)  at  the  Stone  Crofs,  which  flood 
near  the  May  pole  in  the  Strand,  London,  where  thejudges- 
Itinerant  ufed  in  old  times  to  lit. 

Robert  Maunfel’s  tenure  of  lands  in  Peverel  paid  the 
fame  fervice,  and  the  .horfe,  fack,  and  broch,  of  the  fame 
prices. 

13 mo  Edw.  I.  Henry  de  Averning’s  tenure  of  the  manor 
of  Morton  in  Effex,  was  to  find  a  man,  a  horfe  worth 
ten  {hillings,  four  horfe* ffioes,  a  leather  fack,  and  an  iron 
broch. 

The  year  following,  three  perfons  held  thirty  acres  of 
land  in  Carleton  in  Norfolk,  by  the  fervice  of  bringing  the 
king,  whenever  he  fhall  be  in  England,  twenty-four  pailies 
of  frefh  heiring-s,  at  then*  firil  coming  in. 

Another  held  his  manor  in  Norfolk  of  that  king,  by  an- 
anally  fupplvicg  him  at  his  exchequer  with  two  veffels,  call¬ 


ed  mucjf  of  wine  made  oP  pearmains.  “  Here  (fays  cmr  Tenun 
author)  it  is  worth  obferving,  that  in  King  Edward  the  il 
FirfFs  time  pearmain  cyder  was  called  wine.”  This  there- ,  erctr- 
fore  feems  to  account  for  the  mention  of  vineyards  in  old 
times  irr  Kent,  SuffeX,  and  other  parts  of  England,  which 
has  fo  often  puzrzled  many  people  to  elucidate. 

Another  perfon,  in  the  21ft  of  the  faid  king,  held  thirty 
acres  Of  land,  valued  at  ten  {hillings  yearly  in  the  exche¬ 
quer,  or  fourpence  per  acre,  in  Cambridge  (hire,  for  furnifh- 
ing  a  trufs  of  hay  for  the  king’s  neceflary-houfe  or  privy, 
whenever  he  fhall  come  into  that  county. 

Another,  in  the  34th  of  th2t  king,  held  a  manor  in  Kent, 

Tor  providing  a  man  to  lead  three  greyhounds  when  the 
king  (hall  go  into  Gafcony,  fo  long  as  a  pair  of*  fhoes  of 
'fourpence  fhould  lait. 

And  that  we  may  not  again  reCur  to  thefe  old  tenures, 
we  fhslLfurther  add,  from  the  fame  author,  that  in  the  firib 
year  of  king  Edward  II.  Peter  Spileman  made  fine  to  the 
king  for  his  lands  by  ferjeanty,  to  find  one  to  ferve  as  a  fol¬ 
dier  for  forty  days  in  England,  with  a  coat  of  mail  ;  alfo  to 
find  draw  for  the  king’s  bed,  and  hay  for  his  horfe. 

This  article  of  ftraw  for  the  king’s  bed  we  did  not  fo 
much  wonder  at,  when  we  found  it  in  an  article  in  William 
the  Conqueror’s  time  ;  but  it  is  lomewhat  more  remarkable 
io  late  as  the  days  of  king  Edward  the  Second. 

Several  others,  we  find,  held  their  lands  of  the  crown  in 
thofe  times  by  very  different  tenures.  One,  by  paying  two 
white  capons  annually  ;  another,  by  carrying  the  king’s  ' 
ftandaid  whenever  he  happens  to  be  in  the  county  of  Suf- 
fex  ;  another,  by  carrying  a  rod  or  batoon  before  the  king 
on  certain  occafions  ;  another,  by  fei  ving  the  office  of  cham¬ 
berlain  of  the  exchequer,  a  very  good  place  at  preient ;  ano¬ 
ther,  by  building' and  upholding  a  bridge  ;  another,  by  being 
mareclial  {meretricam),  i  e.  as  Mr  Blount  tranflates  it,  of  the 
laundreffes  in  the  king’s  army  ;  another,  by  acting  as  a  fer- 
jeant  at  arms  for  the  king’s  army  whilil  in  England ;  one 
iupplies  a  fervant  for  the  king’s  finder;  another,  for  his 
wardrobe  ;  others,  to  find  fervants  for  this  or  that  foreft  ; 
another,  a  hawk  ;  one  prefents  the  king  a  pair  of  fcarlet 
hofe  annually ;  others  are  bound  to  f apply  foldiers  with  ar¬ 
mour  for  certain  days,  for  the  keeping  this  or  that  caftle  ; 
one,  viz.  for  the -manor  of  Elffon  in  Nottinghamfhire,  pays 
yearly  rent  of  one  pound  weight ;  of  cummin  feed,  two  pair 
of  gloves,  and  a  Reel  needle  ;  another,  is  to  repair  the  iron¬ 
work  of  the  king’.s  ploughs  ;  Ela  Countefs  of  Warwick,  in 
the  1 3th  year  of  king  Edward  I.  held  the  manor  of  Hoke- 
norton  in  Oxfordfhire,  in  the  barony  of  D’Oyly,  by  the 
ferjeanty  of  carving  at  the  king’s  table  on  his  birth-day, 
and  {he  to  have  the  knife  the  king  then  -tries  at  table. 

TEOS,  one  of  the  twelve  Ionian  cities,  was  iituated  on 
the  fouth  fide  of  the  Ionian  peninfula,  and  diftinguiftied  by 
being  the  place  where  the  poet  Anacreon  and  the  hiftorian 
Hecataens  were  born. 

TERAPHIM,  or  The  rap  him,  a  word  in  the  Hebrew 
language,  which  has  exercifed  much  the  ingenuity  of  the 
critics.  It  occuis  13  or  14  times  in  the  Old  Tellament, 

.and  is  commonly  interpreted  idols .  We  will  not  trouble  our 
readers  with  the  numerous  conjectures  which  have  been 
formed  refpeCcing  the  meaning  of  this  word.  The  only  way 
to  determine  it,  if  it  be  at  all  pofiible,  would  be  to  examine 
;and  compare  all  the  paffages  in  which  it  occurs,  and  to  con¬ 
duit  the  ancient  tranffations.  Conjectures  are  ufelefs  ;  every 
•man  may  make  a  new  one,  which  will  have  juft  as  good  a 
title  to  belief  as  thofe  which  have  been  already  propofed. 

TERCERY,  one  of  the  largeft  ifiands  ot  the  Azores, 
or  Weltern  Ifiands,  lying  in  the  A  tlantic  Ocean.  It  is 
about  40  miles  in  circumference  ;  and  furrounded  with  crag- 
egy  rocks,  which  render  it.almofl  inacceffible.  The  foff  is 

v  fertile, 
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»jMet>clIa  fertile,  abounding  In  corn,  .wine,  and  fruits  ;  and  they  have  der,  and  grow  to  the  greateft'fize, 
fuch  plenty  of  cattle,  that  they  fupply  the  fhips  therewith 
Jo‘  that  call  there.  However,  their  principal  trade  13  wood. 
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The  inhabitants  are  lively  and  well  made  ;  and  they  pretend 
to  a  great  deal  of  religion  and  gallantry  at  the  fame  time. 
They  pique  themfelves  upon  points  of  honour,  and  are  ex¬ 
tremely  revengeful.  It  is  their  cuftom  to  rove  about  in  the 
night-time  in  queft  of  intrigues,  and  feldom  fail  in  finding 
women  for  their  purpofe.  It  is  fubjed  to  Portugal ;  and 
Angra  is  the  capital  town.  W.  Long.  27.  1.  N.  Lat.  28.  45. 

TEREBELLA,  the  Piercer,  in  natural  hiftory,  a  ge* 
pus  of  infers  belonging  to  the  clafs  of  vermes,  and  order  of 
mollufca .  The  body  is  filiform,  the  mouth  placed  before  ; 
the  preputium  puts  forth  a  pedunculated  tubulous  gland. 
There  are  leveral  capillary  tentacula  about  the  mouth.  There 
are  ten  fpecies. 

Threbinthine  Elettuary.  See  Pharmacy,  n°  599. 
TEREBINTHUS,  in  botany.  See  Pistacia. 

TEREDO,  in  natural  hiftory,  a  genua  of  vermes  belong¬ 
ing  to  the  order  of  tejiacea.  The  animal  is  a  terebella ; 
there  are  two  valves,  calcareous,  hemifpherical,  and  cut  off 
before,  and  two  lanceolated.  The  {hell  is  tapering,  bending, 
and  ‘capable  of  penetrating  wood.  There  are  only  three 
fpecies  ;  the  navalis ,  utricu/us ,  and  c/ava. 

The  naviZis,  or  (hip- worm,  which  has  a  very  flender 
fmooth  cylindrical  fhell,  inhabits  the  Indian  feas,  whence  it 
was  imported  into  Emope.  It  penetrates  eafily  into  the 
ftouteft  oak-planks,  and  produces  dreadful  deftrudion  to 
the  fhips  by  the  holes  it  makes  in  their  Tides  ;  and  it  is  to 
avoid  the  effeds  of  this  infed  that  veffels  require  fheathing. 

The  head  of  this  creature  is  well  prepared  by  nature  for  the 
hard  officeswhich  it  has  to  undergo,  being  coated  with  aftrong 
armour,  and  Furnifhed  with  a  mouth  like  that  of  the  leech  ; 
by  which  it  pierces  wood,  as  that  animal  does  the  fkin  ;  a 
Jittle  above  this  it  has  two  horns  which  feem  a  kind  of  con¬ 
tinuation  of  the  fhell  ;  the  neck  is  as  ftrongly  provided  for 
the  fervice  of  the  creature  as  the  head,  being  furnifhed  with 
feveral  ftrong  mufcles  ;  the  reft  of  the  body  is  only  covered 
by  a  very  thin  and  tranfparent  fkin,  through  which  the  mo¬ 
tion  of  the  inteftines  is  plainly  feen  by  the  naked  eye  ;  and 
by  means  of  the  microfcope  feveral  other  very  remarkable 
particulars  become  vifible  there.  This  creature  is  wonder¬ 
fully  minute  when  newly  excluded  from  the  egg,  but  it 
grows  to  the  length  of  four  or  fix  inches,  and  fometimes 
more. 

When  the  bottom  of  a  veflel,  or  any  piece  of  wood  which 
is  constantly  under  water,  is  inhabited  by  thefe  worms,  it  is 
full  of  fmall  holes  ;  but  110  damage  appears  till  the  outer 
parts  arc  cut  away  :  Then  their  fhelly  habitations  come  into 
view ;  in  which  there  is  a  large  {pace  for  fnclofmg  the  ani¬ 
mal,  and  {unrounding  it  with  water.  There  is  an  evident 
care  in  thefe  creatures  never  to  injure  one  another’s  habita¬ 
tions  ;  by  this  means  each  cafe  or  fhell  is  preferved  entire  ; 
and  in  fuch  pieces  of  wood  as  have  been  found  eaten  by 
them  into  a  fort  of  honeycomb,  there  never  is  feen  a  paf- 
fage  or  communication  between  any  two  of  the  fhells,  tho* 
the  woody  matter  between  them  often  is  not  thicker  than  a 
piece  of  writing-paper. 

They  penetrate  fome  kinds  of  wood  much  more  eafily  than 
others.  They  make  their  way  moil  quickly  into  fir  and  al- 
Vol.  XVIII.  Part  I. 


In  the  oak  they  make  Terence, 
fmall  progrefs,  and  appear  fmall  and  feeble,  and  their  fhells  j 

much  difcoloured. 

Since  each  of  thefe  animals  is  lodged  in  a  folitary  cell, 
and  has  no  accefs  to  thofe  of  its  own  fpecies,  it  has  been 
matter  of  furprife  how  they  fiiould  increafe  to  fo  vaft  a 
multitude.  Upon  differing  them,  it  appears  that  every  in¬ 
dividual  has  the  parts  of  both  fexes,  and  is  therefore  fup- 
pofed  to  propagate  by  itfelf. 

The  fea- worms,  which  are  pernicious  to  our  (hipping,  ap¬ 
pear  to  have  the  fame  office  allottedthem  in  the  waters  which 
the  termites  have  on  the  land  (fee  Termes).  They  will  ap¬ 
pear,  on  a  very  little  con  federation,  to  be  molt  important  beings 
in  the  great  chain  of  creation,  and  pleafing  demonftratious  of 
that  infinitely  wife  and  gracious  Power  which  formed,  and 
ftill  preferves,  the  whole  in  fuch  wonderful  order  and  beauty:  Vkil, 
for  if  it  was  not  for  the  rapacity  of  thefe  and  fuch  animals,  ^of 
tropical  rivers,  and  indeed  the  ocean  itfelf,  would  be  choked  / 
with  the  bodies  of  trees  which  are  annually  carried  down 
by  the  rapid  torrents,  as  many  of  them  would  laft  lor  ages, 
and  probably  be  productive  of  evils,  of  which,  happily,  we 
cannot  in  the  prefent  harmonious  flate  of  things  form  any 
idea  (a)  j  whereas  now  being  confumed  by  thefe  animals,  they 
are  more  eafily  broken  in  pieces  by  the  waves  ;  and  the 
fragments  which  are  not  devoured  become  fpecifically  lighter, 
and  are  confequently  more  readily  and  more  effectually 
thrown  on  fhore,  where  the  fun,  wind,  infeCts,  and  various 
other  inftruments,  fpeedily  promote  their  entire  diffolution. 

TERENCE,  or  Publius  Terentius  Afer,  a 'cele¬ 
brated  comic  poet  of  ancient  Rome,  was  born  at  Carthage 
in  Africa.  He  was  flave  to  Terentius  Lucanus  the  fenator* 
who  gave  him  his  liberty  on  account  ofhis  wit,  his  good  mien, 
and  great  abilities.  Terence,  on  his  becoming  a  freed  man, 
applied  himfelf  to  the  writing  of  comedies;  in  the  execu¬ 
tion  of  which  he  imitated  Menander  and  the  other  celebrated 
comic  poets  of  Greece.  Cicero  gives  him  the  moft  pom¬ 
pous  eulogiums,  both  for  the  purity  of  his  language  and  the 
perfpicuity  and  beauty  of  his  compofitions,  which  he  con- 
fiders  as  the  rule  and  ftandard  of  the  Latin  tongue ;  and 
obferves,  that  they  were  efteemed  fo  fine  and  elegant,  that 
they  were  thought  to  have  been  written  by  Scipio  and  Le- 
lius,  who  were  then  the  greateft  perfonages  and  the  moft 
eloquent  of  the  Roman  people.  Terence  died  while  on  a 
voyage  into  Greece,  about  the  15  th  year  before  the  Chri- 
ftian  era.  There  are  fix  of  his  comedies  extant,  of  which 
the  beft  editions  are  the  Elzevir  one  1 635,  i2mo;  thatruwa 
integris  notis  Donati ,  et  feledts  variorum ,  1686,  8vo  ;  Wefter- 
hovius’s,  in  two  vols  4to  1726;  and  that  of  Bentley  the 
fame  year  4to.  Madam  Dacier  has  given  a  beautiful  French 
verfion  of  this  author;  and  a  very  good  Englifh  tranflatioa 
was  publifhed  in  4to,  1 768,  by  Mr  Colman. 

TERM,  in  law,  is  generally  taken  for  a  limitation  of  time 
or  eftate  ;  as,  a  leafe  for  term  of  life  or  years. 

Term,  however,  is  more  particularly  ufed  for  that  time 
wherein  our  courts  of  juftice  are  open  ;  in  oppofition  to 
which,  the  reft  of  the  year  is  called  vacation. 

Term,  in  grammar,  denotes  fome  word  or  expreflion  in 
a  language. 

The  word  term ,  terminus ,  is  borrowed  metaphorically,  by 
the  grammarians  and  philofophers,  from  the  meafurers  or  fur- 
3  C  veyors 


(a)  That  wood  will  endure  in  water  for  many  centuries,  is  apparent  from  the  oak  flakes  which  were  driven 
into  the  bed  of  the  river  Thames  on  the  invafion  of  this  ifland  by  Julius  Caefar,  one  of  which  is  to  be  feen  in  Sir 
Afhton  Lever’s  mufeum*  and  likewife  from  thofe  bodies  of  trees  which  are  daily  found  in  the  bogs  and  moraffes  of  Great 
Britain  and  Ireland,  which  after  a  duration,  the  former  of  eighteen  hundred,  the  latter  of  upwards  of  two  tho ufand  years, 
are  found  in  a  perfed  ftate  of  prefervation. 
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Trrm-.  v-ycrs  cf  :  as  a  Held  k  defined  and  diftinguilhed  by  its 

- termhu,  ot  limits,  fo  1*3  a  thing  or  matter  fpoken  of  by  the 

word  or  term  it  is  denoted  by. 

Tskm  in  the  Arts,  or  Term  of  Art ,  is  a  word  which,  be- 
fides  the  literal  and  popular  meaning  which  it  has  or  may 
have  in  common  language,  bear3  a  further  and  peculiar 
meaning  in  fome  art  or  fcience. 

Terms,  the  feveral  times  or  feafons  of  the  year,  wherein 
the  tribunals,  or  courts  ot  judicature,  are  open  to  all  who 
think  fit  to  complain  of  wrong,  or  to  icek  their  rights  by 
due  courfe  of  law,  or  a6lion ;  and  during  which  the  courts 
in  Wdlminfter-hall  fit  and  give  judgment.  But  the  high 
court  of  parliament,  the  chancery,  and  inferior  courts,  do 
not  ohferve  the  terms ;  only  the  courts  ot  king  s-bench, 
common- pleas,  and  exchequer,  which  are  the  highefl  courts 
at  common  law.  In  contradiiliinftiott  to  thefe,  the  reff  of 
the  year  is  called  vacation . 

Of  thefe  terms  there  are  four  in  every  year,  during  which 
time  matters  of  juftice  are  difpatched.  Hilary -term,  which, 
at  London,  begins  the  23d  day  of  January,  or  if  that  be 
Sunday,  the  next  day  after  ;  and  ends  the  1  2th  of  February 
following.  Rajler-term ,  which  begins  the  Wednefday  fort¬ 
night  after  Eailer-day,  and  ends  the  Monday  next  after 
Afeenfion  day.  Trinity-term ,  beginning  the  Friday  next 

after  Trinity. Sunday,  and  ending  the  Wednefday  fortnight 
— *  after.  Michaelmas -term,  which  begins  the  iixtli  day  of  No¬ 

vember,  and  ends  the  28th  of  November  following.  Each 
of  thefe  terms  have  alfo  their  returns.  Thefe  terms  arefup- 
pofed  by  Mr  Selden  to  have  been  inflituted  by  'William  the 
Conqueror  ;  but  Sir  H.  Spelman  hath  (hewn,  that  they 
were  gradually  foimed  from  the  canonical  conftitutions  of 
the  church  ;  being  no  other  than  thofe  leifure  feafons  of  the 
year  which  were  not  occupied  by  the  great  feftivais  or  falls, 
or  which  were  not  liable  to  the  general  avocations  of  rural 
bnfinefs.  Throughout  all  Chi  iftendom,  in  very  early  times, 
the  whole  year  was  one  continual  term  for  hearing  and  de¬ 
ciding'  caufes.  For  the  Chriftian  magiftrates,  in  order  to 
dillinguifh  themfelves  from  the  heathens,  who  were  very 
fuperftitious  in  the  obfervation  of  their  dies  fajli  and  ne- 
fafl'iy  adminiflered  juftice  upon  all  days  alike  ;  till  at  length 
the  church  interpoled,  and  exempted  certain  holy  feafons 
from  being  profaned  by  the  tumult  of  forenfic  litigations  ; 
as,  particularly,  the  time  of  Advent  and  Chriftmas,  which 
gave  rife  to  the  winter  vacation  ;  the  time  of  Lent  and 
Falter,  which  created  that  in  the  fpring  ;  the  time  of  Pente- 
Coft,  which  produced  the  third  ;  and  the  long  vacation,  be¬ 
tween  midlummer  and  Michaelmas,  which  was  allowed  for 
the  hay-time  and  bar  veil.  All  Sundays  alio,  and  fome  pe¬ 
culiar  fcftivals,  as  the  days  of  the  purification,  afeenfion,  Sc c. 
were  included  in  the  fame  prohibition,  which  was  eftablifhed 
by  a  canon  of  the  church,  A.  D.  517,  and  fortified  by  an 
imperial  conftitution  of  the  younger  Theodofius,  comprized 
in  the  Tbeodofian  code.  Afterwards,  when  our  own  legal 
conftitution  was  eftabhlhed,  the  commencement  and  dura¬ 
tion  of  our  law  terms  were  appointed,  with  a  view  to  thele 
canonical  prohibitions  ;  and  it  was  ordered  by  the  laws  of 
king  Edward  the  Conftflor,  that  irom  Advent  to  the  odlave 
of  the  Epiphany,  from  Septuagefima  to  the  o&ave  of  Eafter, 
from  the  Afeenfion  to  the  odlave  of  Pentecoft,  and  from 
three  in  the  afternoon  of  all  Saturdays  till  Monday  morn¬ 
ing,  the  peace  of  God  and  holy  church  (hall  be  kept  through- 
cut  the  whole  kingdom. 

And  fo  extravagant  was  afterwards  the  regard  paid  to 
thefe  holy  times,  that  though  the  author  of  the  Mirror  men¬ 
tions  only  one  vacation  of  confiderable  length,  containing 
the  months  of  Auguft  and  September,  yet  Britton  fays,  that 
in  the  reign  of  king  Edward  I.  no  fecujar  plea  could  be  held, 
nor  any  man  fwern  on  the  Evangeliiis,  in  the  time  of 
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Advent,  Lent,  Pentecoft,  harveft,  and  vintage,  the  days  *jv*J 
of  the  great  litanies,  and  all  folemn  fdlivals,  He  adds,  Verm 
that  the  bhhops  and  prelates  granted  difpenfations  for  ta- 
king  affixes  arid  juries  in  fome  of  thefe  holy  feafons,  upon 
reafonable  occafions ;  and  foon  after  a  general  difpc  ifatioi* 
was  eftablifhed  in  parliament  by  flat.  Weftrru  1,  3  Edw.  I. 
cap.  51.  that  affixes  of  novel  diifeifin,  mori  d%  ancAlo^ ,  and 
darrein  prefentment,  fhould  be  taken  in  Advent,  Septuage¬ 
fima,  and  Lent,  as  well  as  inquefts ;  at  the  fpeckl  requeit 
of  the  king  to  the  bifhops.  The  portions  of  time  that  were 
not  included  within  thefe  prohibited  feafons  fell  naturally 
into  a  fourfold  divifion  ;  and  from  fome  feflival,  or  faint's 
day,  that  immediately  preceded  their  commencement,  were 
denominated  the  terms  of  St  Hilary ,  of  Eq/ler,  of  the  Holy 
Trinity ,  and  cf  St  Michael :  which  terms  have  been  lince  re¬ 
gulated  and  abbreviated  by  feveral  ^.£ts  of  parliament ;  par¬ 
ticularly  Trinity-term  by  flat.  32  Hen.  VIII.  cap.  2.  and 
Michaelmas-term  by  flat.  16  Car.  I.  cap.  6.  and  again  by 
flat.  24  Geo.  II.  cap.  48. 

Terms,  Oxford.  Hilary  or  Lent-term  begins  January 
14th,  and  ends  the  Saturday  before  Palm- Sunday  Eafter-. 
term  begins  the  tenth  day  after  Eafter,  and  ends  the  ft  hurf- 
day  before  Whitfunday.  Trinity- term  begins  the  Wednef¬ 
day  after  Trinity- Sunday,  and  ends  after  the  a&,  or  6th  of 
July,  fooner  or  later,  as  the  vice  chancellor  and  convocation 
pleafe.  Michaelmas -term  begins  October  the  10th,  and 
ends  December  the  1 7th. 

Terms,  Cambridge.  Lent-term  begins  January  the  14th, 
and  ends  Friday  before  Palm-Sunday.  Eafter  term  begins 
the  Wednefday  after  Eafter- week,  and  ends  the  week  before 
Whitfunday.  Trinity- term  begins  the  Wednefday  after 
Trinity- Sunday,  and  ends  the  Friday  after  the  commence¬ 
ment,  or  2d  of  July.  Michaelmas-term  begins  October  the 
10th,  and  ends  December  the  16th. 

Terms,  Scotti/h.  The  court  of  feflion  has  two  terms, 
the  winter  and  fummer.  The  winter  begins  on  12th  No¬ 
vember,  and  ends  nth  March,  only  there  is  a  recefs  of  three 
weeks  at  Chriftmas.  The  fummer  term  commences  <  2th 
May,  and  ends  11th  July.  The  court  of  exchequer  has 
Four  terms:  1.  Candlemas  term  begins  15th  January,  and 
ends  3d  February  ;  2.  Whitfuntide  term  begins  1  2th  May, 
and  ends  2d  June;  3.  Lammas  term  begins  17th  June, 
and  ends  5th  July  ;  4.  Martinmas  term  begins  24th  No¬ 
vember,  and  ends  20th  December. 

Terms,  Irijh.  In  Ireland  the  terms  are  the  fame  as  at 
London,  except  Michaelmas-term,  which  begins  O&oher 
the  13th,  and  adjourns  to  November  the  3d,  and  thence 
to  the  6th. 

TERMES,  in  entomology  ;  a  genus  of  infe&s  belonging 
to  the  order  of  aptera ,  according  to  Linnteus,  but  by  others 
it  is  arranged  more  properly  under  the  ncuroptera,  ft  he 
mouth  has  two  horny  jaws  ;  the  lip  is  horny  and  quadrifid, 
the  laciniae  being  linear  and  acute  :  there  are  four  feelers, 
which  are  equal  and  filiform.  The  antennas  are  moniliform 
in  moil  fpecies,  and  the  eyes  two.  There  are  eight  fpecics, 
according  to  Gmelin  ;  the  fatale ,  dejlrudor,  arda ,  mordax , 
capenfe,  fatidicum,  pulfatorium ,  and  divinatorium .  But  as 
Gmelin  has  followed  the  claffification  of  Linnaeus  in  ar¬ 
ranging  the  termes  under  the  order  of  aptera,  it  is  not  im¬ 
probable  that  feveral  of  thefe  which  are  mentioned  as  fpecies 
of  the  termes  may  belong  to  a  different  genus.  It  will.be 
fufficient,  in  the  prefent  aiticle,  to  deferibe  the  fatale,  which 
we  are  enabled  to  do  from  very  accurate  information. 

The  termes  fatale ,  belltcofus ,  or  white  ant,  is  of  a  yellow 
colour  above  ;  the  wings  alfo  yellowifh  ;  the  colla  is  fer¬ 
ruginous  ;  the  {lemmata  are  near  the  eyes,  the  central  point 
being  fomewhat  prominent.  Of  the  white  ant  we  have 
a  very  curious  and  interefting  defeription,  in  the  Phdo- 
2  fophical 
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1tm»  tqtbgrt  rmb&ttm  for  1781,  by  Mr  Hcuvy  fandom  lam,  <!i.Ter  dm* 
of  Clement’s  Inn.  According  to  this  account,  the  works 
of  thefe  jnfe&s  furpafs  thofe  of  the  bees,  wafps,  beavers,  and 
other  animals,  as  much  at  lead  as  thofe  of  the  moil  poiifhed 
European  nations  excel  thofe  of  the  leaft  cultivated  favages. 

And  even  with  regard  to  man,  his  greateft  works,  the 
boated  pyramids,  fall  comparatively  far  ftiort,  even  in  fize 
alone,  of  the  ftru&ures  raifed  by  thefe  infedls.  The  labour¬ 
ers  among  them  employed  in  this  fervice  are  not  a  quarter 
of  an  inch  in  length  ;  but  the  ftrudtures  which  they  ered 
rife  to  10  or  12  feet  and  upwards  above  the  furface  of  the 
earth.  Suppofing  the  height  of  a  man  to  be  fix  feet,  the 
author  calculates,  that  the  buildings  of  thefe  infe&s  may 
be  confidered,  relatively  to  their  fize  and  that  of  a  man,  as 
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entirely  from  thd  f<m\e  parts  m  the 
labourers  and  foldiers  ;  and,  befides  this,  the  animal  is  now  — 
furnilheft  with  four  fine  large  brownifh,  tranfparent,  v/ings, 
with  which  it  is  at  the  time  of  emigration  to  wing  its  way 
in  fearch  of  a  new  fettlement.  It  differs  fo  much  from  the 
other  two,  that  they  have  not  hitherto  been  fiippafod  to  be¬ 
long  to  the  fame' community.  In  fad,  they  are  not  to  be 
difeovered  in  the  neft  till  juft  before  the  commencement  of 
the  rainy  feafon  ;  when  they  undergo  the  laft  change, 
which  is  preparative  to  the  formation  of  new  colonies. 
They  are  equal  in  bulk  to  two  foldiers  and  about  30  la¬ 
bourers  (fee  fig.  5.),  and  by  means  of  the  wings  with  which 
they  are  furnifhed  they  roam  about  for  a  few  hours  ;  at  the 
end  of  which  time  they  lofe  their  winerg,  and  become  the 


being  raifed  to  near  five  times  the  height  of  the  greateft  of  prey  of  innumerable  birds,  reptiles,  and  infe-ds  :  while  pro- 
*iie  k.*yptian  P7ramids;  that  is,  correfponding  with  con.  bably  hot  a  pair  out  of  many. millions  of  this  unhappy  race 


refponding 

fiderably  more  than  half  a  mile.  We  may  add,  that,  with 
refped  to  the  interior  conftrudlion,  and  the  various  mem¬ 
bers  and  difpofitions  of  the  parts  of  the  building,  they  ap¬ 
pear  greatly  to  exceed  that  or  any  other  work  of  human 
conft  ruction. 

1  he  moft  finking  parts  of  thefe  flrudures  are,  the  royal 
apartments,  the  nurferies,  magazines  of  provifions,  arched 
chambers  and  galleries,  with  their  various  communications ; 
the  ranges  of  Gothic-fhaped  arches,  projeded,  and  not  form- 
ed  by  mere  excavation,  fome  of  which  are  two  or  three 
feet  high,  but  which  diminifh  rapidly,  like  the  arches  of 
ailes  in  perfpedives ;  the  various  roads,  floping  flaircafes, 
and  bridges,  confiding  of  one  vaft  arch,  and  conflruded  to 
fhorten  the  diflance  between  the  feveral  parts  of  the  build-' 
ing,  which  would  otherwife  communicate  only  by  winding 
paffages-  In  fome  parts  near  Senegal,  their  number,  mag¬ 
nitude,  and  clofenefs  of  fittiation,  make  them  appear  like 
the.  villages  of  the  natives.  But  thefe  and  many  other 
curious  inftances  of  the  great  fagacity  and  powers  of  thefe 
infeds  cannot  be  underftood,  without  viewing  the  plates  in 
which  their  feeble  frames,  and  comparatively  flnpendous 
works,  are  delineated.  See  Phil.  Tranf.  above  referred  to. 

The  economy  of  thefe  induflrious  infeds  appears  to  have 
been  very  attentively  obferved  by  the  ingenious  author,  as 
well  as  their  buildings.  There  are  three  diflind  ranks  or 
orders  among  them,  conftituting  a  well-regulated  commu¬ 
nity.  Thefe  are,  firft,  the  labourers,  or  working  infeds  ; 
next  the  foldiers,  or  fighting  order,  who  do  no  kind  of  la¬ 
bour,  and  are  about  twice  as  long  as  the  former,  and  equal 
m  bulk  to  about  1 5  of  them  ;  and  laflly,  the  winged  or 
perfed  infeds,  which  may  be  called  the  nobility  or  gentry  of 
the  Rate  ;  for  they  neither  labour  nor  fight,  being  fcarcely 
capable  even  of  felt- defence.  “Thefe  only  are  capable  of 
being  eleded  kings  or  queens ;  and  nature  has  fo  ordered  it, 
that  they  emigrate  within  a  few  weeks  after  they  are  eleva¬ 
ted  to  this  (late,  and  either  eftablifn  new  kingdoms,  or  pe- 
rifh  within  a  day  or  two.” 

The  firft  order,  the  working  infeds,  are  moil  numerous, 
being  in  the  proportion  of  loo  to  1  of  the  foldiers.  In 
this  Rate  they  are  about  ^  of  an  inch  long,  and  25  of  them 
weigh  about  a  grain,  fo  that  they  are  not  fo  large  as  fome 
of  our  ants.  See  Plate  DI.  fig.  I.  and  2. 

rlhe  fecond  order,  or  foldiers,  have  a  very  different  form 
from  the  labourers,  and  have  been  by  fome  authors  fuppofed 
to  be  the  males,  and  the  former  neuters ;  but  they  are,  in 
fad,  the  fame  infeds  as  the  foregoing,  only  they  have  Under¬ 
gone  a  change  of  form,  and  approached  one  degree  nearer 
to  the  perfed  Rate.  They  are  now  much  larger,  being  half 
an  inch  long,  and  equal  in  bulk  to  fifteen  of  the  labourers, 
(fig.  3.  and  4.) 

.  third  order,  or  the  infed  in  its  perfed  Rate,  varies 
Hs  form  Rill  more  than  ever.  The  head,  thorax,  and  ab- 


get  into  a  place  of  fafety,  fulfil  the  firft  law  of  nature,  and 
lay  the  foundation  of  a  new  community.  In  this  ftate 
many  fall  into  the  neighbouring  waters,  and  are  eaten  with 
avidity  by  the  Africans.  The  author  found  them  delicate, 
nouriftiing,  and  wholefome,  without  fauce  or  other  help 
from  cookery  than  merely  roafting  them  in  the  manner  of 
coffee. 

The  few  fortunate  pairs  who  happen  to  furvive  this  an¬ 
nual  maffacre  and  deftrudion,  are  reprefented  by  the  au¬ 
thor  as  being  cafually  found  by  lome  of  the  labourers,  that 
are  continually  running  about  on  the  furface  of  the  ground, 
and  are  eleded  kings  and  queens  of  new  Rates.  Thofe 
who  are  not  fo  eleded  and  preferved  certainly  perifn,  and 
moft  probably  in  the  conrfe  of  the  following  "day.  By 
thefe  induftrious  creatures  the  king  and  queen  eled  are  im¬ 
mediately  proteded  from  their  innumerable  enemies,  by  in- 
clofing  them  in  a  chamber  of  clay  ;  where  the  bufinefs  of 
propagation  foon  commences.  Their  “  voluntary  fubjeds” 
then  bufy  themfelves  in  conftruding  wooden  nurferies,  or 
apartments  entirely  compofed  of  wooden  materials,  leeming- 
ly  joined  together  with  gums.  Into  thefe  they  afterwards 
carry  the  eggs  produced  from  the  queen,  lodging  them  there 
as  fafl  as  they  can  obtain  them  from  her.  The  author  even 
furnifhes  us  with  plaufible  reafons  to  believe,  that  they  here 
form  a  kind  of  garden  for  the  cultivation  of  a  fpecies  of  rai- 
crofcopical  mufhroom ;  which  Mr  Konig  (in  *an  Effay  on 
the  Eaft  Indian  Termites,  read  before  the  Society  of  Na- 
turalifts  of  Berlin)  conjedures  to  be  the  food  of  the  young 
infeds.  But  perhaps  the  moft  wonderful,  and  at  the  fame 
time  beft  authenticated,  part  of  the  hiftory  of  thefe  fingular 
infeds,  is  that  which  relates  to  the  queen  or  mother  of  the 
community  in  her  pregnant  ftate. 

After  impregnation,  a  very  extraordinary  change  begins 
to  take  place  in  her  perfon,  or  rather  in  her  abdomen  only. 
It  gradually  increafes  in  bulk,  and  at  length  becomes  of 
fuch  an  enormous  fize  as  to  exceed  the  bulk  of  the  reft  of 
her  body  1500  or  2000  times.  She  becomes  iood  times 
heavier  than  her  confort,  and  exceeds  20,000  or  30,000 
times  the  bulk  of  one  of  the  labourers.  In  this  ftate,  the 
matrix  has  a  conftant  periftaitic  or  undulating  motion  ;  the 
confequence  of  which  is  (as  the  author  has  counted  them) 
(fig.  8.)  the  protrufion  of  83,000  eggs  in  24  hours. 

Thefe  eggs,  fays  the  author,  “  are  inftantly  taken  from 
her  body  by  her  attendants  (of  whom  there  always  are,  in 
the  royal  chamber  and  the  galleries  adjacent,  a  fufficient 
number  in  waiting)  and  carried  to  the  nurferies,  which 
are  fometimes  four  or  five  feet  diflant  in  a  ftraight  line. — - 
Here,  after  they  are  hatched,  the  young  are  attended  and 
provided  with  every  thing  neceffary,  until  they  are  able  to 
fhift  for  themielves,  and  take  their  {hare  of  the  labours  of 
the  community.” 

Many  curious  and  ftriking  particulars  are  related  of  the 
3  C  2  great 
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Termes.  <rreat  devaftations  committed  by  this  powerful  community  ; 

- v—  which  conhiua  roads,  or  rather  covered  ways,  diverging  m 

all  direaions  from  the  neit,  and  leading  to  every  objedt  ot 
plunder  within  their  reach.^  Though  the  mifchiefs  they 
commit  are  very  great,  inch  is  the  economy  of  nature,  t  lat 
it  is  probably  counterbalanced  by  the  good  produced  by 
them  ;  in  quickly  deftroying  dead  trees  and  other  fubitances, 
which,  as  the  author  obferves,  would,  by  a  tedious  decay, 
ferve  only  to  encumber  the  face  of  the  earth.  Such  is  t  eir 
alacrity  and  difpatch  in  this  office,  that  the  total  deftru&ion 
of  deferted  towns  is  fo  cffeftually  accomplifhed,  that  in  two 
or  three  years  a  thick  wood  fills  the  fpace  ;  and  not  t  e 
leaft  veftige  of  a  houfe  is  to  be  difeovered. 
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10  or  12  feet,  they  are  ufed  by  the  Europeans  as  places  to 
look  out  from  over  the  top  of  the  grafs,  which  here  grows 
to  the  height  of  1 3  feet  upon  an  average.  The  author  has 
flood  with  four  men  on  the  top  of  one  of  thefe  buildings, 
in  order  to  get  a  view  of  any  veffel  that  might  come  in 


It  may  appear  furprifing  how  a  Being  perfectly  good 
fhould  have  created  animals  which  feem  to  ferve  no  other 
end  but  to  foread  deftru&ion  and  defolatior.  wherever  they 
go.  But  let  us  be  cautious  in  fufpe&ing  any  imperfection 
in  the  Father  of  the  Univerfe.  What  at  firft  fight  may 
feem  only  produftive  of  mifehief,  will,  upon  mature  deli- 
.  .  ,  r  ,  beration,  be  found  worthy  of  that  wifdom  which  planned 

.ft  veftige  of  a  houfe  is  to >  be .  f  the  Hce  the  moft  beautiful  parts  of  the  world.  Many  poifons  are 
From  the  many  lingular  accounts  gA-  different  valuable  medicines;  the  itorms  are  beneficial ;  and  diieafes 

of  thefe  infe&s,  we  (hall  mention  one :  refpeft  ng  ^ life.  Thefe  termites,  indeed,  are  frequently 

functions  ot  the  labourers  and  foldieis,  or  the  civil  anc 1  m  .?  tQ  mankindj  but  they  are  alfo  very  ufeful  and 

litary  eftablifhments  in  this  community,  on  an  a  p  neceffaiy  ;  one  valuable  purpofe  which  they  ferve  is,  to 

examine  their  neft  or  city.  ffruaure  with  a  deflroy  decayed  trees  and  other  iubftances,  which,  if  left  on 

On  making  a  breach  in  any  part  of  ^e  ftruttnre  witn  a  y  >  ;n  hot  climateS)  would  in  a  fhort 

line  or  pick  axe,  a  foldjer  “  time  pollute  the  ai  In  this  refpea  they  refemble  very 

much  the  common  flies,  which  are  regarded  by  mankind  in 
general  as  noxious,  and  at  beft  as  ufelefs  beings  in  the  crea¬ 
tion  ;  but  this  is  certainly  for  want  of  confideration.  There 
are  not  probably  in  all  nature  animals  of  more  importance  ; 
and  it  would  not  be  difficult  to  prove,  that  we  ffiould  fed 
the  want  ot  one  or  two  fpecies  of  large  quadrupeds  much 

.  ^  /-  r *  _  _  r  .1,  inr* 
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about  the  breach,  as  if  to  fee  whether  the  enemy  is  gone, 
or  to  examine  whence  the  attack  proceeds.  In  a  ihoit 
time  he  is  followed  by  two  or  three  others,  and  foon  alter- 
wards  by  a  numerous  body,  who  rufh  out  as  fail  as  the 
breach  will  permit  them  ;  their  numbers  increafmg  as  long 
as  any  one  continues  to  batter  the  building.  During  this 
time  they  are  in  the  moft  violent  brittle  and  agitation  ;  while 


time  they  are  in  the  moft  violent ;fo7ceps  lefs  than  of  one  or  two  fpecies  of  thefe  defpicable-looking 
fome  of  them  are  employed  in  beat., 2  '  Jljj  ;nfcas.  Mankind  in  general  are  fenfible  that  nothing  ,3 


lome  or  uiem  arc  - ^  * 

noon  the  building,  fo  as  to  make  a  noife  that  may  be  heard 
at  three  or  four  feet  diftance.  On  ceafmg  to  dffiurb  them, 
the  foldiers  retire,  and  are  fucceeded  by  the  labourers,  who 
haften  in  various  dire&ions  towards  the  breach,  each  with  a 
burden  of  mortar  in  his  mouth  ready  tempered.  i  hough 
tlieie  are  millions  of  them,  they  never  flop  or  embarrals 
each  other  ;  and  a  wall  gradually  anfes  that  fills  up  the 
chafm.  A  foldier  attends  every  600  or  1000  of  the  la- 
bourers,  feemingly  as  a  direftor  of  tlie  works ;  for  he  never 
touches  the  mortar,  either  to  lift  or  carry  it.  One  in  par- 


infc&s.  Mankind  in  general  are  fenfible  that  nothing  13 
more  difagreeable,  or  more  peftifeious,  than  putrid  fub* 
ftances  ;  and  it  is  apparent  to  ail  who  have  made  obferva- 
tion,  that  thole  little  infe&s  contribute  more  to  the  quick 
diffolution  and  difperfion  of  putrefeent  matter  than  any 
other.  They  are  fo  neceflary  in  all  hot  climates,  that  even 
in  the  open  fields  a  dead  animal  or  fmall  putrid  fubftance 
cannot  be  laid  upon  the  ground  two  minutes  before  it  will 
be  covered  with  flies  and  their  maggots,  which  inftantly 
entering  quickly  devour  one  part,  and  perforating  the  reft 


touches  the  mortar,  either  to  lilt  or  carry  it.  ne  in  P*  ‘  .  various  dire&ions,  expofe  the  whole  to  be  much  fooner 

ticular  places  himfelf  clofe  to  the  wall  which  they  are  re-  various  or  ^  ^  ^  the  tcrmltes ... 

pairing,  and  frequently  makes  the  noi  e  a  overmen  •  >  *  WBPtation  in  hot  climates,  of  which  110  idea  caa 

which  is  conftantly  anfwered  by  a  loud  Ms  from  all  the 


-wnicn  is  conn  an  11  jr  *7  -  c  ,  r  , 

labourers  within  the  dome:  and  at  every fuch  fignal,  they 
evidently  redouble  tlieir  pace,  and  work  as  fait  again. 

The  work  being  completed,  a  renewal  of  the  attack  con¬ 
ftantly  produces  the  fame  effeas.  The  foldiers  again  rufh 
out,  and  then  retreat,  and  are  followed  by  the  laboureis 
loaded  with  mortar,  and  as  a&ive  and  diligent  as  before. 
“  Thus,  fays  the  author,  the  pleafure  of  feeing  them  come 
out  to  fight  or  to  work  alternately  may  be  obtained  as 
often  as  curiofity  excites  or  time  permits :  and  it  will  cer¬ 
tainly  be  found,  that  the  one  order  never  attempts  to  fight, 
or  the  other  to  work,  let  the  emergency  be  ever  fo  great. 
The  obftinaey  of  the  foldiers  is  remarkable.  ft  hey  fight 
to  the  very  laft,  difputing  every  inch  of  ground  fo  well  as 
often  to  drive  away  the  negroes,  who  are  without  (hoes, 
and  make  white  people  bleed  plentifully  through  their 

^Suchis’the  firength  of  the  buildings  erefted  by  thefe 
puny  infe&s,  that  when  they  have  been  raffed  to  little  more 
than  half  their  height,  it  is  always  the  0 

bulls  to  ftand  as  centinels  upon  them,  while  the  reft  of  the 
herd  is  ruminating  below.  Vvlien  at  their  full  he  g  c  o 


the  rapid  vegetation  in  Hot  climates,  of  which  no  idea  can 
be  formed  by  any  thing  to  be  feen  in  this,  is  equalled  by  as 
great  a  degree  of  deftru&ion  from  natuial  as  well  as  acci¬ 
dental  caufes  (a).  It  feems  apparent,  that  when  any  thing 
whatever  is  arrived  at  its  laft  degree  of  perfection,  the  Cre¬ 
ator  has  decreed  it  (hall  be  totally  deftroyed  as  foon  as 
poffible,  that  the  face  of  nature  may  be  fpeedily  adorned 
with  frefti  productions  in  the  bloom  of  fpring  or  the  pride 
of  fummer  :  fo  when  trees,  and  even  woods,  are  in  part 
deftroyed  by  tornadoes  or  fire,  it  is  wonderful  to  ohlerve 
how  many  agents-are  employed  in  haftening  the  total  dif¬ 
folution  of  the  reft;  but  in  the  hot  climates  there  are  none 
fo  expert,  or  who  do  their  bufinefs  fo  expeditioufly  and 
effectually,  as  thefe  infects,  who  in  a  few  weeks  deftroy  and 
carry  away  the  bodies  of  large  trees,  without  leaving  a  par¬ 
ticle  behind,  thus  clearing  the  place  for  other  vegetables, 
which  foon  fill  up  every  vacancy;  and  in  places  where 
two  or  three  years  before  there  has  been  a  populous  town, 
if  the  inhabitants,  as  is  frequently  the  cafe,  have  choien  to 
abandon  it,  there  (hall  be  a  very  thick  wood,  and  not  tlie 
veftige  of  a  poft  to  be  feen,  ur.lefs  the  wood  has  been  of 
a  loecies  which,  from  its  hardnels,  is  called  iron  -wood..  _ 

V  Fig. 


months’ ;  and  the  growth  of  many-  other  plants  is  as  quick. 
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a  labourer.  Fig.  2.  a  labourer  mag-  bell-fhaped  :  the  berry  is  dry,  bilocular,  and  valvelefs.  There  Tcrpvnto, 


1»  nified.  Fig.  3.  a  foldier.  Fig.  4.  a  foldier,  forceps,  and 

,  II  part  of  his  head  magnified.  Fig.  5.  a  perfea  tennes  belli- 

'mia  cofus.  Fig.  6.  the  head  of  a  perfeft  infed  magnified. 
Fig.  7.  a  head  with  (lemmata  magnified.  Fig.  8.  a  queen. 
Fig.  9.  a  king.  Fig.  10.  is  a  fe&ion  of  the  building  railed 
by  thefe  infeds,  as  it  would  appear  on  being  cut  down 
through  the  middle  from  the  top  a  foot  lower  than  the  fur- 
face  of  the  ground.  A  A,  an  horizontal  line  from  A  on 
the  left,  and"  a  perpendicular  line  irom  A  at  the  bottom, 
will  interledt  each  other  at  the  royal  chamber.  1  he  darker 
(hades  near  it  are  the  empty  apartments  and  pafiages,  which 
it  feems  are  left  fo  for  the  attendants  on  the  king  and  queen, 
who,  when  old,  may  require  near  100,000  to  wait  on  them 
every  d:vv.  The  parts  which  are  the  lead  (haded  and  dot¬ 
ted  are  the  nurferies,  furrounded,  like  the  royal  chamber,  by 
empty  pafiages,  on  all  fides,  for  the  move  eafy  accefs  to 
them  with  the  eggs  from  the  queen,  the  provifion  for  the 
young,  &c.  M  B.  The  magazines  of  provifions  are  fitua- 
ted  without  any  feeming  order  among  the  vacant  pafiages 
which  furround  the  nurferies.  B,  the  top  of  the  interior 
building,  which  often  feems,  from  the  arches  carrying 
upward,  to  be  adorned  on  the  fides  with  pinnacles..  C,  the 
floor  of  the  area  or  nave.  DDD,  the  large  galleries  which 
afeend  from  under  all  the  buildings  fpirally  to  the  top.  EE, 
the  bridges. 

TERMINALIA,  in  antiquity,  feafts  celebrated  by  the 
Romans  in  honour  of  the  god  ierminus. 

Terminals,  in  botany  ;  a  genus  of  plants  belonging  to 
the  clafs  of  polygamia ,  and  order  of  morixcia .  The  male  ca¬ 
lyx  is  quinquepartite  ;  there  is  no  corolla  ;  the  (lamina  are 
ten  in  number.  The  hermaphrodite  flower  is  the  fame  with 
that  of  the  male  ;  there  is  one  ftyle ;  the  fruit,  which  is  a 
drupe  or  plum,  is  below,  and  fhaped  like  a  boat.  1  here 
are  two  fpecies  ;  the  catappa,  and  anguftifolia  or  benzoin. 
This  fpecies  does  not,  however,  yield  benzoin.  See  Sty* 

^TERMINI,  in  archite&ure,  denotes  a  kind  of  ftatues  or 
columns,  adorned  on  the  top  with  the  figure  of  a  man’s,  wo¬ 
man’s,  or  fatyr’s  head,  as  a  capital ;  and  the  lower  part  end¬ 
ing  in  a  kind  of  (heath  or  fcabbard. 

TERMINUS,  in  Pagan  worfhip,  an  ancient  deity  among 
the  Romans,  who  prefided  over  the  flones  or  land  marks, 
called  termini,  which  were  held  fo  facred,  that  it  was  ac¬ 
counted  facrilege  to  move  them  ;  and  as  the  criminal  be¬ 
came  devoted  to  the  gods,  it  was  lawful  for  any  man  to  kill 
him.  The  worfhip  of  this  deity  was  inllituted  by  Numa 
Pompilius,  who,  to  render  land  marks,  and  eonlequently^the 
property  of  the  people,  facred,  ere&ed  a  temple  on  the  Tar- 
peian  mount  to  Terminus. 

TERN,  in  ornithology.  See  Sterna. 

TERN  ATE,  the  mod  northerly  of  the  Molucca  or 
Clove  Iilauda  in  the  Ead  Indies.  It  abounds  in  cocoa-nuts-, 
bananas,  citrons,  oranges,  almonds,  and  other  fruit  proper 
to  the  torrid  zone  ;  but  cloves  are  the  moil  valuable  produce. 
It  is  in  the  pofleffion  of  the  Dutch.  Malaya  is  the  capital 
town.  E.  Long.  129;  o.  N.  Lat.  1.  c. 

TERNI,  a  town  of  Italy  in  the  Pope’s  territories,  and 
in  the  duchy  of  Spoletto,  with  a  bifhop’s  fee.  It  is  but  a 
fmall  place  ;  though  there  are  very  beautiful  ruins  of  anti¬ 
quity,  it  having  been  a  very?  confiderable  Roman  colony.  It 
is  fituated  on  the  top  of  a  high  mountain,  and  to  the  wed 
of  it  are  fields  which  are  extremely  fertile.  E.  Long.  12. 

4°*  42.  34*  r  t  f  1 

TERNSTROMIA,  m  botany  ;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  polyandria9  and  order  of  monogynia. 
The  calyx  is  monophyllous  and  quinquepartite  :  the  corolla 
is  monopetalous,  quinquepartite  or  fexpartite,  globular*  and 


is  only  one  fpecies,  the  mendionaiis.  ,  _  ^ 

TERPANDER,  a  celebrated  Greek  poet  and  mufician.  * 

The  Oxford  marbles  tell  us  that  he  was  the  fon  of  Derde- 
neus  of  Lefbos,  and  that  he  fiourifned  in  the  38 id  year  of 
thefe  records  ;  which  nearly  airfwers  to  the  27th  Olympiad, 
and  67111  year  B.  C.  The  marbles  inform  us  likewife, 
that  he  taught  the  tiomes ,  or  airs,  of  the  lyre  and  fiute^ 
which  he  performed  himfelf  upon  this  lad  indrument,  ill 
concert  with  other  players  on  the  flute.  Several  writers 
tell  us  that  he  added  three  firings  to  the  lyre,  which  before 
his  time  had  but  four  ;  and  in  confirmation  of  this,  Euclid 
and  Strabo  quote  two  verfes,  which  they  attribute  to  Ter- 
pander  himfelf. 

The  tetraehord’s  redraint  we  now  defpife, 

The  feven-ftting'd  lyre  a  nobler  drain  fupplies. 

Among  the  many  fignal  fervices  which  Terpander  is  fa:d 
to  have  done  to  mufic,  none  was  of  more  importance  than 
the  notation  that  is  aferibed  to  him  for  afeertaining  ar.d 
preferving  melody,  which  before  was  traditional,  and  whol¬ 
ly  dependent  on  memory.  The  invention,  indeed,  of  mufi- 
cal  chara&ers  has  been  attributed  by  Alypius  and  Gauden- 
tius,  two  Greek  writers  on  mufic,  and  upon  their  authority* 
by  Boethius,  to  Pythagoras,  who  flourifhed  full  two  centum 
ries  after  Terpander.  But  Plutarch,  from  Heraclides  of 
Pontus,  aflures  us  that  Terpander,  the  inventor  of  nomes 
for  the  cithara,  in  hexameter  verle,  fet  them  to  mufic,  as 
well  as  the  verfes  of  Homer,  in  order  to  fing  them  at  the 
public  games  :  And  Clemens  Alexandrinus,  in  telling  us 
that  this  mufician  wrote  the  laws  of  Lycurgus  in  verfe,  and 
fet  them  to  mufic,  makes  ufe  of  the  fame  exprefiion  as  Plu¬ 
tarch  ;  which  feems  clearly  to  imply  a  written  melody. 

After  enumerating  the  airs  which  Terpander  had  compo- 
fed,  and  to  which  he  had  given  names,  Plutarch  continues  to 
fpeak  of  his- other  compofitions  ;  among  which  he  deferibes 
the  proems,  or  hymns  for  the  cithara,  in  heroic  verfe.  Thefe 
were  ufed  in  after-times  by  the  Rhapfodifis,  as  prologues  or 
introduClions  to  the  poems  of  Homer  and  other  ancient 
writers.  But  Terpander  rendered  his  name  illuttrious,  no 
lefs  by  his  performances  both  upon  the  flute  and  cithara 
than  by  his  compofitions/  This  appears  by  the  marbles  aL 
ready  mentioned  ;  by  a  paflage  in  Athenams,  from,  the  hi- 
dorian  Hellanicus,  which  informs  us  that  he  obtained  the 
firft  prize  in  the  mufical  conteils  at  the  Carneau  games  5 
and  by  the  teflimony  ot  Plutarch,  who  fays*  that  “  n© 
other  proof  need  be  urged  of  the  excellence  of  Lerpandec 
in  the  art  of  playing  upon  the  cithara,  than  what. is  gi*- 
ven  by  the  regiller  of  the  Pythic  games,  from  which  it  ap* 
pears  that  he  gained  four  prizes  fucceffively  at  thcrfe.  foie  tri¬ 
nities. 

Of  the  works  of  this  poet  only  a  few  fragments  are  now 
remaining. 

TERRA  australis  incognita,  a  name  for  a  large 
unknown  continent,  fuppofed  to  lie  towards  the  South 
Pole,  and  which  for  a  long  time  was  fought  after  by  navi¬ 
gators.  The  late  voyages  of  Captain  Cook  have  afeertain* 
cd  this  matter  as  much  as  it  probably  ever  will  be  (See 
SourH-Sea,  Cook’s  Difcoveriesy  n  4-7*  ^9*  A- 

MERiCA,  n°  4).  On  this  fubjedl  Captain  Cook  expreffes 
himfelf  as  follows  :  “  I  had  now  made  the.  circuit  of  the 
Southern  Ocean  in  a  high  latitude,  and  t  raver  fed  k  in  fuch 
a  manner  as  to  leave  not  the  lead  room  tor  the  pofiibility  of 
there  being  a  continent,  unlets  near  the  pole,  and  out  of  the 
reach  of  navigation.  By  twice  vifiting  the  tropical  lea,  I 
had  not  only  fettled  the  fituation  of  fome  old  difeoveries;  but 
made  there  many  new  ones,  and  left,  I  conceive,  v£ry  littlfe 
more  to  be  done  even  in  that  part*  Thus  I  flatter  nayfe-T, 
j  that" 
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that  the  intention  of  the  voyage  has  in  every  tefpefl  been 
fully  anfwered  ;  the  foil  them  liemifphere  fufficiently  explo¬ 
red  ;  and  a  final  end  put  to  the  fearching  after  a  fouth- 
ern  continent,  which  has  at  times  engrofled  the  attention  of 
Come  of  the  maritime  powers  for  near  two  centuries  paft, 
and  been  a  favourite  theory  amonift  the  geographers  of  all 
ages.  That  there  may  be  a  continent,  or  large  tra£t  of 
land  near  the  pole,  I  will  not  deny :  on  the  contrary, 
I  am  of  opinion  there  is  ;  and  it  is  probable  that  we  have 
feen  a  part  of  it.  The  exceffive  cold,  the  many  iflands,  and 
vaft  floats  of  ice,  all  tend  to  prove  that  there  mud  be  land 
to  the  fouth  ;  and  for  my  perfuafion  that  this  fouthern  land 
mud  lie  or  extend  fartheft  to  the  north,  oppofite  to  the 
Southern  Atlantic  and  Indian  Oceans,  I  have  already  af- 
figned  fome  reafons  ;  to  which  I  may  add,  the  greater  de¬ 
gree  of  cold  experienced  by  us  in  thefe  feas  than  in  the 
Southern  Pacific  Ocean  under  the  fame  parallels  of  lati¬ 
tude.” 

Terra  Firm  a ,  in  geography,  is  fometimes  ufed  for  a  con¬ 
tinent,  in  contradiftindlion  to  iflands. 

Terra  Ftrma ,  otherwife  called  New  Caftile>  or  Cajlel- 
la  del  Oro ,  a  country  of  America,  bounded  on  the  north 
-by  the  North  Sea  and  part  of  the  Atlantic  Ocean,  by  the 
fame  fea  and  Guiana  on  the  eaft,,  by  the  country  of  the  A- 
mazor.s  and  Peru  on  the  fouth,  and  by  the  Pacific  Ocean 
and  Veragua  on  the  wed.  It  lies  between  62  and  83  de¬ 
grees  of  wed  longitude,  and  between  the  equator  and  12 
degrees  of  north  latitude  ;  being  upwards  of  1  200  miles  in 
length  from  eaft  to  weft,  arjd  800  in  breadth  from  north  to 
fouth.  It  had  the  name  of  Cajlella  del  Oro  from  the  quan¬ 
tities  of  gold  found  in  the  d ill ridls  of  Uraba  and  other  parts; 
and  was  firft  difeovered  by  the  celebrated  Columbus  in  his 
third  voyage. 

The  climate  is  neither  pleafant  nor  healthy  ;  the  inhabi¬ 
tants  one  part  of  the  year  beint?  fcorched  by  the  mod  intenfe 
and  burning  heat,  and  the  other  almoft  drowned  with  per¬ 
petual  floods  of  rain,  pouring  from  the  fky  with  fuch  violence 
as  if  a  general  deluge  was  to  enfue. 

In  fo  large  a  traft  of  country  the  foil  muft  neceflarily  va¬ 
ry.  Accordingly,  in  fome  parts  it  is  a  barren  fand,  or 
drowned  mangrove  land,  that  will  fcarce  produce  any  kind 
of  grain  ;  in  others  it  yields  Indian  corn,  balms,  gums,  and 
drugs,  almoft  all  manner  of  fruits  as  well  of  Old  as  o*-  New 
Spain,  fugar,  tobacco,  Brafil  wood,  and  leveral  other  kinds 
of  dyeing  woods  ;  a  variety  of  precious  flones,  particularly 
emeralds  and  fappliires  ;  venifon  and  other  game.  The  plan¬ 
tations  of  cacao,  or  chocolate  nuts,  in  the  diftridl  of  the  Ca- 
raccas,  are  e deemed  the  Befl  in  America.  The  mountains 
abound  with  tygers,  and,  according  to  fome,  with  lions,  and 
great  numbers  of  other  wild  beads.  The  rivers,’  feas,  and 
lakes,  teem  with  fifli,  and  alfo  with  alligators  ;  and  the 
bowels  of  the  earth  were  once  furnilhed  with  the  richeft 
treafures,  now  almoft  exhaufted.  The  fame  may  be  fail  of 
the  pearl- fifheries  on  the  coaft,  which  are  far  from  being  fo 
profitable  now  as  formerly. 

Terra  Firma  is  a  very  mountainous  country.  Terra  Ffr- 
raa  Proper,  in  particular,  confifts  of  prodigious  high  moun¬ 


tains,  and  deep  valleys  flooded  more  than  half  the  year.  The  Ttrr* 
mountains  in  the  provinces  of  Catthagena  and  St  Martha, 
according  to  Dampier,  are  the  higheft  in  the  world  ;  being 
feen  at  fea  200  miles  off :  from  thefe  run  a  chain  of  hills  of 
almoft  equal  height,  quite  through  South  America,  as  far 
as  the  Straits  of  Magellan,  called  the  Cordilleras  des  Andes. 

The  province  of  Venezuela  alfo,  and  diftrift  of  the  Carac- 
cas,  the  moft  northerly  parts  of  South  America,  are  almoft 
a  continued  chain  of  hills,  feparated  by  fmall  valleys,  point¬ 
ing  upon  the  coaft  of  the  North  Sea.  A  chain  of  barren 
mountains,  almoft  impaffable,  runs  through  the  province  of 
Popayan  from  north  to  fouth,  fome  whereof  are  volcanoes ; 
but  towaids  the  fhores  of  the  Pacific  Ocean  it  is  a  low  coun¬ 
try,  flooded  great  part  of  the  year. 

The  principal  rivers  of  Terra  Firma  are,  the  Darien,  Chag- 
tre,  Santa  Maria,  Conception,  Rio  Grande  or  Magdalena, 
Maricaibo,  and  Oroonqko. 

Terra  Firma  contains  the  provinces  of  Terra  Firma  Pro¬ 
per  or  Darien,  of  Carthagena,  St  Martha,  Rio  de  la  Ha- 
cha,  Venezuela,  Comana,  New  Andalufia  or  Paria,  New 
Granada,  and  Popayan. 

Teria  Firma  Proper  lies  in  the  form  of  a  crefcent,  about 
the  fpacious  bay  of  Panama,  being  the  ifthmus  which  joins 
South  and  North  America ;  and  extending  in  length  be¬ 
tween  the  two  feas  300  miles,  but  in  breadth,  where  the 
ifthmus  is  narroweft,  only  60.  Here  are  found  gold  mines, 
gold  lands,  and  fine  pearls ;  and  though  the  land  is  general¬ 
ly  rough,  there  are  fome  fruitful  valleys,  watered  hv  rivers, 
brooks,  and  fpringu.  The  chief  places  are  Panama  and  Por¬ 
to  hello. 

The  inhabitants  of  Terra  Firma  have  never  been  tho¬ 
roughly  fubdued,  and  in  all  probability  never  will ;  as  they 
are  a  brave  and  warlike  people,  have  retreats  inacceflible  to 
Europeans,  and  bear  an  inveterate  enmity  to  the  Soani- 
ards.  See  Darien. 

Terra  Japonica,  more  commonly  called  catechu,  a  drug  for¬ 
merly  fuppofed  to  be  an  extract  from  the  feeds  of  the  areca 
catechu,  but  lately  difeovered  by  Mr  Kerr,  afliftant  furgeon 
to  the  civil  hofpital  at  Bengal,  to  be  obtained  from  the  mi - 
mofa  catechu.  Mr  Kerr  gives  the  following  account  of  the 
manner  in  which  the  extradl  is  made  :  “  After  felling  the 
trees,  the  manufacturer  carefully  cuts  off  all  the  exterior 
white  part  of  the  wood.  The  interior  coloured  wood  is  cut 
into  chips,  with  which  he  fills  a  narrow-mouthed  unglazed  Med.  Otyr. 
earthen  pot,  pouting  water  upon  them  until  he  fees  it and  Jn9uu 
among  the  upper  chips  ,*  when  this  is  half  evaporated  by  v^* T 
boiling,  the  decoCtion,  without  ftraining,  is  poured  into  a 
flat  earthen  pot,  and  boiled  to  one- third  part ;  this  is  let  in 
a  cool  place  for  one  day,  and  afterwards  evaporated  by  the 
heat  of  the  fun,  flirting  it  feveral  times  in  the  day.  When 
it  is  reduced  to  a  confiderable  thicknefs,  it  is  fpread  upon  a 
mat  or  cloth,  which  has  previoufiy  been  covered  with  the 
afhes  of  cow-dung  ;  this  mafs  is  divided  into  lquare  or 
quadrangular  pieces  by  a  firing,  and  completely  dried  by 
turning  them  frequently  in  the  fun  until  they  are  fit  for 
fale  (a).” 

This  extraCl  is  called  cutt  by  the  natives,  by  the  Eng¬ 
lish 


(  a)  <(  fn  making  the  extract,  the  pale  brown  wood  is  preferred,  as  it  produces  the  fine  whitifh  extraCl  ;  the  darker  the 
wood  is,  the  blacker  the  extraft,  and.  of  lefs  value.  I  hey  are  very  careful  in  drying  their  pots  upon  the  fire  before  they 
are  ufed  ;  but  very  negligent  in  cutting  their  chips  upon  the  ground,  and  not  ftraining  the  deco&ion  ;  by  which,  and  the 
dirty  afhes  they  ufe,  there  muft  be  a  confiderable  quantity  of  earth  in  the  extraCl,  befides  what  avarice  may  prompt  them 
to  put  into  it. 

4 4  The  antifeptic  quality  of  catechu  appears  from  the  experiments  made  by  Sir  John  Pringle.  Huxham  employed  it 
fuccefsfully  in  cafes  where  a  putrid  difTolved  ftate  of  the  blood  prevailed.  '  This  extradl  is  the  principal  ingredient  in  an 
.ointment  of  great  repute  in  India,  compofed  of  catechu  four  ounces,  alum  nine  drains,  white  refin  four  ounces  ;  thefe  are 

reduced 
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btru  Kill  cutch,  and  by  different  authors  terra  japonic#,  catechu,  Lyons  in  1669.  di'ftmguifhed  himfelf  in  the  difpute 

II  khaatb,  cate,  cachou ,  Sc c.  “  In  its  pureff  Hate  it  is  a  dry  concerning  Homer,  between  La  Motte  and  Madam  Dacier, 
torrajTjn.  pU]veraye  fubflance,  outwardly  of  a  reddifh  colour,  inter-  by  writing  a  Djffertation  contre  V Made .  He  wrote  a  political 
^QvUle'i  nally  °f  a  lining  dark  brown,  tinged  with  a  reddifh  hue  ;  and  moral  romance  called  Sethos,  full  of  learning  and  philo- 
|{ dual  in  the  mouth  it  difeovers  confiderahle  aftringency,  Succeeded  fophy  ;  and  another  capital  work  of  his  is  a  French  tranfla- 
by  a  fweetifh  mucilaginous  tafle.”  According  to  Lewis,  “.it  tion  of  Diodorus  Siculus.  He  died  in  1750. 

Vi  1U  diflblves  almoft  totally  in  water,  excepting  the  impurities;  TERRE  Verte,  in  the  colour-trade,  the  name  of  a  green 
which  are  ulually  of  the  Tandy  kind,  and  amounting  in  the  earth  much  ufed  by  painters,  bothfingly  for  a  good  Handing 

fpecimens  I  examined  to  about  one  eighth  of  the  mafs.  Of  green,  and  in  mixture  with  other  colours.  The  name  is 

the  pure  matter,  re&ified  fpirit  diflolvcs  about  feven  eighths  French,  and  fignifies  u  green  earth.” 

into  a  deep  red  liquor  :  the  part  which  it  leaves  undiffolved  It  is  an  indurated  clay,  of  a  deep  bluifh  green  colour,  and 
is  an  almoil  inlipid  mucilaginous  fubflance.”  is  found  in  the  earth,  not  in  continued  Hrata  or  beds,  as 

U/es,  Catechu  may  be  uferully  employed  for  mofl  pur-  moil  of  the  other  earths  are,  but  in  large  fiat  mafles  of  diffe- 

pofes  where  an  aflringent  is  indicated,  provided  the  moil  rent  fizes,  imbedded  in  other  ilrata  ;  thefe  break  irregularly 
powerful  be  not  required.  But  it  is  particularly  ufeful  in  in  the  cutting,  and  the  earth  is  generally  brought  out  of  the 
alvine  fluxes  ;  and  where  thefe  require  the  ufe  of  aflringents,  pit  in  lumps  of  different  fizes.  It  is  of  a  fine,  regular,  and 
we  are  acquainted  with  no  one  equally  beneficial.  Befides  even  flrudture,  and  not  very  hard.  It  is  of  an  even  and  glof- 
this,  it  is  employed  alfo  in  uterine  profluvia,  in  laxity  and  fy  furface,  very  fmoothto  the  touch,  and  in  fome  degree  re¬ 
debility  of  the  vifeera  in  general,  in  catarrhal  affedtionr,  and  fembling  the  morochthus  or  French  chalk,  but  adhering  firm- 
various  other  difeafes  where  aflringents  are  neceffary.  ft  is  ly  to  the  tongue.  It  does  not  llain  the  hands  in  touching 
often  {offered  to  diffolve  leiiurely  in  the  mouth,  as  a  topical  it ;  but  being  drawn  along  a  rough  furface,  it  leaves  an  even 
aflringent  for  laxities  and  exulcerations  of  the  gums,  for  white  line,  with  a  greenilh  call. 

apthous  ulcers  in  the  mouth,  and  fimilar  affedlions.  This  It  does  not  ferment  with  acids,  and  it  burns  to  a  dufky 
ext  rail  is  the  bafis  of  fevtral  fixed  formulas  in  our  phferma-  brown  colour.  It  is  dug  in  the  ifiand  of  Cyprus,  and  in 
copoeias,  particularly  of  a  tindure  and  an  eleduaty  :  but  many  parts  of  France  and  Italy.  That  from  the  neighbour- 
one  of"  the  befl  forms  under  which  it  can  be  exhibited,  is  Food  of  Verona  has  been  efleemcd  the  befl  in  the  world; 
that  of  a  fimple  infufion  in  warm  water,  with  a  proportion  of  but  of  late  there  has  been  fome  dug  in  France  that  equals  it. 
cinnamon  or  caflia  ;  for  by  this  means  it  is  at  once  freed  from  There  is  alfo  an  earth  dug  on  Mendip  Hills,  in  the  finking 
its  impurities,  and  improved  by  the  addition  of  the  aro-  for  coal,  which,  though  wholly  unobserved,  is  nearly,  if  not 

matic*  wholly,  of  equal  value.  When  feraped,  and  the  finer  pans 

Trrra  Ppzzo/ana.  See  Puzzolana.  feparated,  it  is  ready  to  be  made  up  with  oil  for  the  ufe 

Terrm  Film  1 ,  Son  of  the  Earth ,  a  fludent  of  the  univer-  of  the  painters,  and  makes  the  molt  true  and  lailing  green 
fity  of  Oxford,  formerly  appointed  in  public  ads  to  make  of  any  fimple  body  they  ufe. 

fatirical  and  jelling" fpeeches  againft  the  members  thereof,  to  TERRESTRIAL,  fomething  partaking  of  the  nature 
tax  them  with  any  growing  corruptions,  &c.  of  earth,  or  belonging  to  the  globe  of  earth  ;  thus  we  fay, 

Trrra  Sigtllata  Lemma .  See  Adamson  1  a.  the  terreflrial  globe,  &c. 

rf  ERRACE,  a  walk  or  bank  of  earth,  raifed  in  a  gar-  TERRIER,  a  fmall  hound  to  hunt  the  fox  or  badger; 
den  or  court  to  a  due  elevation  for  a  profped.  The  name  fo  called  becaufe  he  creeps  into  the  ground,  as  ferrets  do  into 
is  alfo  given  to  the  roofs  of  houfes  that  are  flat,  and  where-  the  coney-burrows,  after  the  fox,  8c c. 
on  we  may  walk.  TERRITORY,  in  geography,  denotes  an  extent  or 

TERRAQUEOUS,  in  geography,  a  name  given  to  our  compafs  of  land,  within  the  bounds  or  belonging  to  the 
globe,  becaufe  confiding  of  land  and  water.  jurifdidion  of  any  Hate,  city,  or  other  iubdiviiion  of  a 

TERRAS,  or  Traas,  in  mineralogy,  a  fpecies  of  argil-  ^country, 
laceous  earth.  It  differs  hut  little  in  its  principles  from  TERROR.  See  Fear  and  Fright. 

puzzolana,  but  is  much  more  compact  and  hard,  porous  TERTIAN  fever.  See  Medicine,  n°  126. 

Jr*"*'  and  fpungy.  It  is  generally  of  a  whitifh  yellow  colour,  and  TERTULLIAN,  or  Quintus  Septimus  Florins 

:  contains  more  heterogeneous  particles,  as  fpar,  quartz,  Tertullianus,  a  celebrated  prieff  of  Carthage,  was  the 

fhoerl,  Sc c.  and  femething  more  of  calcareous  earth  ;  it  ef-  fon  of  a  centurion  in  the  militia,  who  fierved  as  proconful  of 
fervefees  with  acids,  is  magnetic,  and  fufible  per  fe.  When  Africa.  Fie  was  educated  in  the  Pagan  religion  ;  but  be- 
pulverized,  it  ierves  as  a  cement,  like  puzzolana.  It  is  ing  convinced  of  its  errors,  embraced  Ghriftianity,  and  be- 
iound  in  Germany  and  Sweden.  came  a  zealous  defender  of  the  faith.  He  married,  it  i.v 

A  fpecies  of  red  earth  has  been  found  in  the  parifh  of  St  thought,  after  his  baptifm.  Afterwards  he  took  orders, 
Elizabeth  in  Jamaica,  which  turns  out  to  be  an  excellent  and  went  to  Rome  ;  where,  during  the  persecution  under 
$  My  fa  fubHitute  for  terras  or  puzzolana  earth,  and  may  there-  the  emperor  Severus,  he  publifhed  his  Apology  for  the  Chri- 
v!  V&C'  ^re  kg  of  great  value  to  the  inhabitants  of  the  Weff  In-  flians,  which  is,  in  its  kind,  a  maHer piece  of  eloquence  and 
dies*  ^  learning  ;  and  at  the  beginning  of  the  third  century  he  em- 

One  meafure  of  this  earth,  mixed  with  two  of  well-fkick-  braced  the  fe6l  of  tfie  MontaniHs.  He  lived  to  a  very  great 
ed  lime  and  one  of  fand,  form  a  cement  that  anfwers  ex-  age,  and  died  under  the  reign  of  Antoninus  Caracalla,  about 
tremely  well  for  building  any  dam  or  bridge,  or  any  ffruo  the  year  216.  Many  of  his  works  are  Hill  extant,  in  all  of 
ture  in  water,  for  it  will  foon  harden  and  become  like  a  which  he  difeovers  a  great  knowledge  of  the  Holy  Scrip- 
^ong*  tures,  a  lively  imagination,  a  Hrong,  elevated,  and  impetu- 

TERRASSON  (Abbe  John),  a  French  writer  born  at  ous  ilyle,.  great  eloquence  and  Hrength  of  reafoning  ;  but  is* 

fome* 


reduced  to  a  fire  powder,  and  mixed  with  the  hand,  adding  olive  oil  ten  ounces,  and  a  fufficient  quantity  of  water, /to* 
bring  the  mafs  to  the  confiffence  of  an  ointment.  To  all  fores  and  ulcers  in  warm  climates  aflringent  applications  of  this, 
are  found  to  be  peculiarly  ufeiul.” 
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Tcrur.m*  fometimes  obfcure.  His  Apology  and  Prefcriptions  are 
T<  lira  mo^  e^eemet^-  r*  he  hed  editions  of  his  works  are  thofe  of 
^  (  ra<  .  Rigauk  :  efpecially  that  of  Venice  in  1746,  folio.  Pame- 
lius  and  Alix,  Mr  Thomas,  and  the  Sieur  du  Foil'd,  have 
written  his  life  ;  and  Rigault,  M.  de  l’Aube  Epine,  Father 
Petau ,  and  other  learned  men,  have  publifhed  notes  on  his 
works. 

TERUNCIUS,  in  antiquity,  a  very  fmall  brafs  coin  in 
ufe  among  the  Romans. 

The  inconvenience  of  fuch  very  fmall  pieces  being  foon 
found,  the  teruncius  became  difufed,  but  its  name  is  itill  re¬ 
tained  in  reckoning,  and  thus  it  became  a  money  of  account. 
The  teruncius  at  firft  was  a  quarter  of  the  as,  or  libra ; 
Fence,  as  the  as  contained  twelve  ounces,  the  teruncius  con¬ 
tained  three,  whence  the  name,  which  is  formed  of  the  La¬ 
tin  tres  undue,  Teruncius  was  alfo  ufed  for  the  quarter  of 
the  denarius ;  fo  that  when  the  denarius  was  at  ten  afes,  the 
teruncius  was  worth  two  and  a  half ;  and  when  the  denarius 
was  rifen  to  fixteen,  the  teruncius  was  worth  four.  See  De¬ 
narius. 

TESSELATED  pavements,  thofe  of  rich  Mofaic 
work  made  of  curious  fquare  marbles,  bricks,  or  tiles,  call¬ 
ed  teffeU  from  their  refembling  dice. 

TESSERA,  in  Roman  antiquity,  denoted  in  its  prima¬ 
ry  fenfe  a  cube  or  dye  ;  fo  called  fiom  the  Greek  word 
ncro-ccpay  Qr  * icmp* y  four  ;  refpe£t  being  had  to  its  number  of 
iides,  dillin&  from  the  two  horizontal  planes  above  and 
below.  And  it  was  thus  diftinguifhed  from  the  talus,  which 
being  round  at  each  end,  contained  only  four  planes  or 
faces  on  which  it  could  ftand  ;  and  therefore  when  thrown 
Fad  no  more  than  two  fide  faces  in  view.  Hence  ludere  ta¬ 
ils  et  ludere  tejferis  are  fpoken  of  by  Roman  writers  as 
two  different  games.  The.  fy liable  tes.  occurs  often  in  Ro¬ 
man  inferiptions.  The  word  tejfera  was  applied  to  many 
other  things,  not  fo  much  from  a  fimilitude  in  the  figure, 
as  from  the  relation  they  bore  to  fome  other  thing  of 
which  they  were  the  fign  or  token  ;  as-  the  points  on  the 
Upper  plane  of  the  dye  denoted  the  good  or  ill  iucccfs  of 
the  cad. 

The  tejfera  hofpitalis'was  either  public  or  private.  As 
to  the  former,  we  find  among  the  inicriptions  publifhed  by 
Ornter  indances  of  two  municipal  towns  which  put  them- 
felves  under  the  patronage  of  the  Roman  governor ;  and  the 
reciprocal  engagement  between  them,  engraved  on  two  cop¬ 
per  plates,  in  the  form  of  an  oblong  fquare,  with  a  pediment 
at  the  top,  is  called  in  both  tejfera  hofpjtalis.  The  defign  of 
it  was  to  cultivate  or  maintain  a  lading  friendfhip  between 
private  perfons  and  their  families  ;  and  gave  a  mutual  claim 
to  the  contra&ing  parties  and  their  defeendants  of  a  recep¬ 
tion  and  kind  treatment  at  each  other’s  lioufep,  as  occalion 
offered.  For  which  end  thofe  tefferas  were  fo  contrived  as 
bed  to  preferve  the  memory  of  that  tranla&ion  to  poderity. 
And  one  method  of  doing  this  was  by  dividing  one  of  them 
lengthwife  into  two  equal  parts ;  upon  each  of  which  one  of 
the  parties  wrote  his  name,  and  interchanged  it  with  the 
other.  From  this  cuiiom  came  the  prevailing  expreflion 
tejjeram  hofpitalem  confringere ,  applied  to  perfons  who  violated 
their  engagements. 

The  tejfera  frumentarhs  were  fmall  tallies  given  by  the  em¬ 
perors  to  the  populace  at  Rome,  entitling  them  to  the  re¬ 
ception  of  a  quantity  of  corn  from  the  public  at  dated 
feafons.  The  perfon  who  had  the  infpeAion  of  thefe  was 
called  tejferarius .  They  were  made  of  wood  and  of  done. 
r  There  was  another  kind  of  teffera  which  intitled  perfons 
to  a  fight  of  the  public  games  and  other  dlverfione,  ufually 
jmade  in  the  form  of  an  oblong  fquare. 

The  teje  a  mUitaris  was  a  fignal  given  by  the  general,  or 
^ebief  commander  of  an  army*  as  a  direction  to  the  feldiers 
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for  executing  any  duty  or  fervice  required  of  them.  This*  V, 

upon  urgent  occafions,  was  only, vocal  ;  but,  in  ordinary 

cafes,  it  was  written  on  a  tablet,  commonly  made  of  1 *,  Jfc 

wood.  Befide  thefe  civil  and  military  teffera;,  there  are 
others  which  relate  to  religious  affairs,  and  may  be  called 
facred . 

TESSON,  or  Teston.  See  Tester. 

TESSOUWA,  a  confiderable  town  in  Africa,  fituated 
eaff  of  Mourzouk,  the  capital  of  the  kingdom  of  Fezzan. 

Near  this  town  a  deep  and  rapid  dream  is  faid  to  have  ex- 
ided,  but  was  overwhelmed  by  the  moving  fands  fo  frequent 
in  Airica. 

TEST,  a  vefffel  ufed  in  metallurgy  for  abforbing  the  fco- 
rise  of  metallic  bodies  when  melted.  See  Cupel. 

Some  of  the  German  writers  recommend,  both  for  teds 
and  cupels,  a  fort  of  friable  opake  done,  called  white  fpath% 
which  appears  to  be  a  fpecies  of  gypfum,  or  of  the  dones  from 
which  plader  of  Paris  is  prepared.  The  fpath  is  directed 
to  be  calcined  with  a  gentle  fire,  in  a  covered  vtffel,  till  the 
flight  crackling,  which  happens  at  fird,  has  ceafed,  and  the 
done  has  fallen  in  part  into  ponder  :  the  whole  is  then  re¬ 
duced  into  fubtle  powder,  which  is  pafied  through  a  fine 
fieve,  and  moidened  with  fo  much  of  a  weak  folution  of 
green  vitriol  as  is  fufficient  for  making  it  hold  together. 

Gellert,  however,  finds,  that  if  the  done  is  of  the  proper 
kind,  which  can  be  known  only  by  trials,  calcination  is  not 
neceffary.  Scheffer  obferves,  that  thefe  kinds  of  teds  are 
liable  to  foften  or  fall  afunder  in  the  fire,  and  that  this  in¬ 
convenience  may  be  remedied  by  mixing  with  the  uncalcin¬ 
ed  done  fomewhat  lefs  than  equal  its  weight,  as  eight-ninths 
of  fuch  as  has  been  already  ufed  and  is  penetrated  by  the 
fcoria  of  the  lead,  taking*  only  that  part  of  the  old  tefl 
which  appears  of  a  gieen-grey  colour,  and  rejecting  the  red 
crud  on  the  top.  Teds  or  cupels  made  of  the  fpath  are 
faid  not  to  requre  fo  much  caution  in  nealing  and  heating 
them  as  the  common  ones  ;  it  appears,  however,  from  Schef¬ 
fer’s  account,  that  they  are  lefs  durable  than  thofe  made  of 
the  afhes  of  bones,  though  greatly  fuperior  to  thofe  of  £ 
wood-afhes.  Vegetable  adies,  which  dand  pretty  well  the 
teding  of  filver,  can  fcarcely  bear  any  great  quantity  of 
gold,  this  metal  requiring  a  confiderably  ltronger  fire  than 
the  other  ;  but  bone-afhes  anfwer  fo  effe&ually,  and  are 
among  us  fo  eafily  procurable,  that  it  is  not  needful  for  the 
refiner  to  fearch  for  any  other  materials ;  though  thofe  who 
work  off  large  quantities  of  lead,  in  order  to  gain  a  little  fil¬ 
ver  or  gold  contained  in  it,  may  poffibly,  in  places  remote 
from  populous  cities,  avail  themfelves  of  fubllances  fimilar 
to  the  fpath  above-mentioned. 

The  t eft,  for  its  greater  fecurity,  is  fixed  in  the  mould  in 
which  it  was  formed  ;  which  is  fome  times  a  (hallow  veffel 
made  of  crucible  earth  or  cad-iron,  more  commonly  art 
iron  hoop,  with  three  bars  arched  downwards  acrofs  the 
bottom,  about  two  inches  deep,  and  of  different  widths, 
from  three  or  four  inches  to  fifteen  or  more,  according  to 
the  quantity  of  metal  to  be  teded  at  once.  The  afhes  or 
earthy  powder,  moidened  as  for  making  cupels,  are  pieffed 
down  in  the  mould  fo  as  to  completely  fill  it  or  rife  a  little 
above  the  fides  ;  with  care  to  make  the  mafs  equally  folid, 
and  to  put  in  at  once,  or  at  lead  after  the  bottom  has  been 
preffed  clofe,  as  much  of  the  matter  as  will  be  fufficient  for 
the  whole ;  for  any  additional  quantity  will  not  unite  tho¬ 
roughly  with  the  red,  but  be  apt  to  part  from  it  in  the 
fire.  The  edges  are  pared  fmooth,  and  a  portion  cut  out 
from  the  middle  with  a  bent  knife,  fo  as  to  leave  a  proper 
cavity,  which  is  fmoothed  by  drewing  fome  dry  powder  on 
the  iurface,  and  rolling  on  it  a  wooden,  or  rather  a  glafs 
balk 

The  procefs  of  telling  is  often  performed  in  the  fame 

manner 
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manner  as  that  of  cupellation  :  but  where  great  quantities 
of  bafe  metal  are  to  be  worked  off  from  a  little  gold,  re- 
courfe  is  had  to  a  more  expeditious  method,  that  of  tefling 
before  the  bellows. 

An  oval  tell  is  placed  in  a  cavity,  made  in  a  hearth  of 
a  convenient  height,  and  fome  nioiftened  fand  or  afhes  preflf- 
cd  round  it  to  keep  it  fleady  :  the  nofe  of  a  bellows  is  direc¬ 
ted  along  its  furface,  in  fiicli  a  manner,  that  if  afhes  are 
fprinkled  in  the  cavity  of  the  ted,  the  bellows  may  blow 
them  completely  out:  iome  have  an  iron  plate  fixed  before 
the  bellows,  to  direct  the  blad  downwards.  To  keep  the 
furface  of  the  tell  from  being  injured  in  putting  in  the  me* 
tal,  fome  cloths  or  pieces  of  paper  are  interpofed.  The  fuel 
conlifts  of  billets  of  barked  oak  laid  on  the  Tides  of  the  tell, 
with  others  laid  crofswife  on  thefe :  the  bellows  impel  the 
flame  on  the  metal,  clear  the  fnrface  of  allies  or  fparks  of 
coal,  haften  the  fcorification  of  the  lead,  and  blow  off  the 
fcoria,  as  fall  it  forms,  to  one  end  of  the  tell,  where  it  runs 
out  thro'  a  notch  made  for  that  purpofe.  About  two  thirds 
of  the  fcorified  lead  may  thus  be  colle&ed  ;  the  reft  being 
partly  abforbed  by  the  teft,  and  paitly  diflipated  by  the  ac¬ 
tion  ot  the  bellows.  Care  muft  be  taken  not  to  urge  the 
blaft  too  ftronqly,  left  fome  portion  of  the  gold  ftiould  be 
carried  away  by  the  fumes  impetuoufly  forced  off  from  the 
lead,  and  fome  minute  particles  of  it  entangled  and  blown 
off  with  the  fcoriae. 

>  Test- /t ft,  in  law,  is  the  ftatute  25  Car.  II.  cap.  2.  which 
directs  all  officers,  civil  and  military,  to  take  the  oaths,  and 
make  the  declaration  aqainft  tranfubftantiation,  in  the  court 
of  Jving’s  Bench  or  Chancery,  the  next  term,  or  at  the 
next  qsarter-feffions,  or  (by  fublequent  ftatutes)  within  fix 
months  after  their  admiffion  ;  and  alfo  within  the  fame  time 
to  receive  the  facrament  of  the  Lord’s  Supper,  according 
to  the  ufage  of  the  church  of  England,  in  fome  public 
church,  immediately  after  divine  fervice  or  fermon,  and  to 
deliver  into  court  a  certificate  thereof,  figned  by  the  mini- 
ftcr  and  church  warden,  and  alfo  to  prove  the  fame  by  two 
credible  witneffes,  upon  forfeiture  of  500I.  and  difabilitv  to 
hold  the  faid  office. 

The  avowed  object  of  this  aft  was  to  exclude  from 
places  of  truft  all  members  of  the  church  of  Rome ;  and 
hence  the  difienters  of  that  age,  if  they  did  not  fupport  the 
bill  when  paffing  through  the  two  houfes  of  parliament, 
gave  it  no  oppoiition.  For  this  part  of  their  conduft  they 
have  been  often  cenfured  with  feverity,  as  having  betrayed 
their  rights  from  refentment  to  their  enemies.  But  is  this 
a  fair  ftate  of  the  cafe  ?  AVere  any  rights  in  reality  betray¬ 
ed  ?  That  the  dread  of  a  popifti  fucceffor  and  of  popifh  in¬ 
fluence  was  the  immediate  and  urgent  caufe  of  palling 
the  teft-aft,  is  indeed  true  ;  but  that  the  legiftature,  when 
guarding  againft  an  impending  evil,  had  not  likewife  a  re¬ 
tro  fpeft  to  another  from  which  they  had  fo  recently  been 
delivered,  is  not  fo  evident.  If  it  be  proper  to  fupport  an 
cllablifhed  church  as  a  branch  of  the  conftitntion,  and  if  the 
teft-aft  be  calculated  to  afford  that  fupport  to  the  church 
ot  England,  it  is  probable  that  the  deliberations  of  parlia¬ 
ment  were  as  much  influenced  by  the  dread  of  puritanic 
fury,  and  a  renewal  of  the  covenant,  as  by  apprehenfions  of 
a  perfecution  from  a  popifti  king  and  popifti  councils.  That 
the  members  of  the  church  eftablifhed  by  law  in  England 
had  as  much  reafon  to  dread  the  effefts  of  power  in  the 
hands  of  Puritans  as  in  the  hands  of  Papifts,  no  impartial 
man  will  controvert,  who  is  not  a  ftranger  to  that  period  of 
eur  national  hiftory  ;  and  that  it  was  the  duty  of  the  legifta- 
tore  by  every  method  in  their  power  to  provide  for  the  fe- 
cuiity  of  the  conftitntion  againft  the  machinations  of  both 
Us  enemies,  will  be  admitted  by  all  but  fuch  as  are  in  love 
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with  anarchy  on  the  one  hand,  or  with  defpotifrn  on  the 
other. 

Many  people,  when  they  talk  or  write  of  the  tefi-aft, 
feein  to  think  that  it  was  framed  in  oppofition  to  the  religious 
opinions  of  the  church  of  Rome  ;  and  finding  the  Proteftant 
diftenters,  who  abhor  thefe  opinions,  deprived  by  it  of  their 
civil  rights ,  they  fpeak  with  indignation  of  a  law  which 
confounds  the  innocent  with  the  guilty.  But  all  this  pro¬ 
ceeds  from  a  palpable  miflake  of  the  purpofe  of  the  teft.  As 
the  legiftature  had  no  authority  to  make  laws  againft  any 
opinions  whatever ,  on  account  of  their  being  falfe  in  theolo¬ 
gy  ;  1o  it  is  not  to  be  fuppofed  that,  in  their  deliberations 
on  tlii’  test-act,  the  members  of  that  augufl  body  took 
into  their  confideration  the  comparative  orthodoxy  of  the 
diftinguifhing  tenets  of  the  Catholics  and  Puritans.  As  a  re¬ 
ligious  feft  they  might  efteem  the  latter  much  more  than 
the  former  ;  but  if  they  found  that  both  had  combined  with 
their  theological  doftrines  opinions  refpefting  civil  and  ec- 
cleflaftical  government,  inconfiftent  with  the  fundamental 
principles  of  the  Englifh  conftitution,  they  had  an  undoubt¬ 
ed  right  to  enaft  a  law,  by  which  none  Ihould  be  admitted 
to  offices,  in  the  execution  of  which  they  could  injure  the 
conftitution,  without  previoully  giving  fecurity  that  their 
adminiftration  Ihould  fupport  it  in  all  its  branches.  It  had 
not  then  been  doubted,  nor  is  there  reafon  to  doubt  yet,  but 
that  an  eftablifhed  religion  is  neceflary,  in  conjunftion  with 
civil  government,  to  preferve  the  peace  of  fociety  ;  and 
therefore  in  every  well  regulated  ftate  an  eftablifhed  religion 
muft  be  fupported,  not  becaufe  it  is  the  duty  of  the  civil 
masriftrate  to  conduft  his  fubjefts  to  future  happinefs,  but 
becaufe  he  cannot  without  fuch  an  eftablifhment  preferve 
among  them  prefent  tranquillity.  The  eftablifhment  which 
muft  belt  arifwer  this  purpofe,  is  that  which,  teaching  the 
great  and  unchangeable  duties  of  morality*  is  moft  accept¬ 
able  in  its  government  and  forms  of  worfhip  to  the  majority 
of  the  people  ;  and  therefore  in  giving  a  legal  eftablifhment 
to  one  conftitution  of  the  church  in  preference  to  all  others, 
it  is  only  this  c  ire  urn  fiance,  and  not  the  comparative  purity 
of  the  rival  churches,  viewed  merely  as  ecclefiaftical  corpo¬ 
rations,  to  which,  it  is  the  bufmefs  of  the  legiftature  to  pay- 
attention.  At  the  time  when  the  tejl-aft  palled  the  two 
houfes  of  parliament,  the  eftablifhed  church  of  England  was 
certainly  more  acceptable  to  the  great  body  of  the  people 
and  to  all  ranks  in  the  ftate,  than  any  one  of  the  fefts,  whe¬ 
ther  Catholic  or  Proteftant,  which  difTented  from  her ;  and 
therefore  it  was  the  duty  of  the  legiftature  to  preferve  to 
that  church  all  her  privileges  and  immunities,  and  to  pre¬ 
vent  thofe  hoflile  ieftaries  from  doing  her  injury  in  the  dif- 
charge  of  any  civil  office  with  which  they  might  be  entruft- 
ed.  It  was  with  this  view  that  the  teft-aft  was  formed  ;  and 
it  is  with  the  fame  view  that  the  legislature  has  hitherto  re- 
jefted  every  petition  for  its  repeal.  In  doing  fo,  it  deprives 
no  man  of  his  rights ,  far  lefs  of  rights  wrhich  confcience  calls 
upon  him  to  maintain  at  every  hazard  ;  for  the  rights  of 
individuals  to  hold  civil  offices  are  not  inherent,  but  derived 
from  the  legiftature,  which  of  courfe  muft  be  the  judge  upon 
what  terms  they  are  to  be  held.  The  legiftature  of  Eng¬ 
land  has  excluded  from  many  offices,  civil  and  military,  eve¬ 
ry  man  who  will  not  give  fecurity,  that  in  the  diicharge  of 
his  public  duty  he  will  fupport  the  church  eftablifhed  by 
law  ;  and  a3  the  teft  of  his  intention,  it  requires  him,  before 
he  enters  upon  his  office,  to  renounce  the  doftrine  of  tran¬ 
fubftantiation,,  and  receive  the  facrament  of  the  Lord’s  Sup¬ 
per  in  fome  public  church,  according  to  the  liturgy  of  the 
church  of  England.  Whether  this  be  the  moft  proper  teft 
that  could  have  been  exa&ed,  may  well  be  queftioned  ;  but 
that  in  a  country  abounding  with  fe6taries  of  various  deno- 

3  D  minations, 


T  E  S  r  39+ 

Tcfb  ruinations,  who  agree  in  nothing  but  venomous  hoftility  to 
the  religious  eftablifhment,  fome  tell  is  neceffary,  feems  in¬ 
controvertible,  if  it  be  the  bufmefs  of  the  legifiature  to  pre¬ 
serve  the  public  peace. 

To  this  it  will  be  replied,  That  the  public  peace  in  Scot¬ 
land  is  prefeived  without  a  tell,  and  that  therefore  a  tell 
cannot  be  neceffary  in  England.  This  is  plaufible,  but  not 
conclufive.  Ecr  forty  years  after  the  Revolution,  there  was 
in  Scotland  no  denomination  of  Chrillians  but  thofe  of  the 
Prefbyterian  church,  eftablifhed  bylaw,  the  Proteftant  Epif- 
copalians,  whole  church  had  been  eflablifhed  prior  to  that 
and  the  adherents  to  the  church  of  Rome.  The 
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{late.  On  this  account,  wc  cannot  help  thinking  that  the  Tefti 
members  of  the  iegillative  body  fhould  be  fubje&ed  to  no  „ 
religious  tell  whatever,  that  they  may  be  at  freedom  to  re- Ie' a* 
form  the  corruptions  of  the  church,  or  to  exchange  one 
eflablifhment  for  another,  fhould  they  find  fiich  exchange 
expedient.  If  this  reafoning  be  jult,  it  will  be  difficult  to 
vindicate  that  claufe  of  25  Car.  II.  and  of  t  Geo.  I.  in 
which  it  is  enabled,  that  no  member  {hall  vote  or  fit  in  ei¬ 
ther  houfe  of  parliament  till  he  hath,  in  the  prefence  of  the 
ho ufe,  fubferibed  and  repeated  the  declaration  againft  trau- 
fubilantiation,  the  invocation  of  faints,  and  the  facrilice  of 
the  mafs.  The  church  of  Rome  is  indeed  a  very  corrupt 


E phbopalTans  ? nd V a p i ft s  were  effc&ually  excluded  from  eve-  fociety  ;  but  if  it  be  not  for  the  purity  of  her  dodrinea 
ry  office  ill  which  they  could  injure  the  ecclefiaflical  efta-  and  government  that  any  church  is  eftabliihed  in  preference 
blifnment,  by  the  fcveral  reflri&ions  under  which  they  were 


laid,  on  account  of  their  attachment,  real  or  fuppofed, 
to  the  abdicated  family  of  Stuart.  The  penal  laws  opera¬ 
ted  upon  them  more  powerfully  than  a  religious  tell.  It  is 
to  be  obferved  too,  that  in  the  church  of  Scotland,  though 
her  clergy  are  better  provided  for  than  any  other  parochial 
clergy  pei  haDS  inEurope(A),  there  is  nothing  of  that  fplendor 
and  temporal  power  which  in  England  excite  envy  to  cla¬ 
mour  againfl  the  eftablilhment,  under  the  pretence  or  main¬ 
taining  the  caufe  of  religious  liberty.  Yet  even  in  Scot¬ 
land  a  religious  tell  is  occalionally  exafled  of  civil  officers. 

In  the  royal  boroughs  of  that  part  of  the  united  kingdom, 
no  man  can  hold  the  office  of  a  magiftrate  without  previ- 
oully  {wearing  the  burgefs-oath  (fee  Seceder,  n°  8.)  ;  and 
every  inltru&or  of  vouch,  whether  in  fchools  or  colleges, 
may  be  called  upon  to  qualify  himfelf  for  bis  office,  by  fub- 
feribing  the  ell ablifhecl  Confefiion  of  Faith.  The  burgefs- 
oath  is  a  more  effe&ual  tell  than  that  which  is  required  of 
magiftrates  in  England  ;  for  a  man  might  with  a  Life  con- 
fcience  receive  the  facrament  of  the  Lord’s  Supper  occa- 
fionally  in  a  church,  “  at  which  he  would  not  i  wear  to  abide 
and  defend  the  fame  to  his  life's  end  ”  This  tell  appears  to 
us  to  be  neceffary  in  boroughs,  where  fa&ion  is  commonly 
blended  with  fanaticifm  ;  and  if  thofe  fe&aries  which,  at 
their  fii  ft  appearance  in  1732,  were  infignificant,  if  not  con¬ 
temptible,  continue  to  multiply,  and  to  imbibe  principles 
much  more  pernicious  than  thofe  which  were  held  by  their 
fathers,  it  may  perhaps  be  found  expedient  to  extend  fome 
tefl  over  the  whole  country. 

We  do  not,  however,  by  any  means,  wiffi  to  fee  the  facra- 
mental  tell  introduced  into  Scotland.  A  tefl  may  be  ne- 
ceffary  to  fecure  to  the  church  all  her  lights  and  immuni¬ 
ties  ;  but  to  receive  the  facrament  can  give  her  no  fuch  fe-  . 

curity,  whilll  it  leads  inevitably  to  the  profanation  of  a  fa-  make  a  figure  m  them,  and  great  numbers  have  been  met 
cred  ordinance.  A  much  better  tell  would  be,  to  require  with  empty  o^the  animal 


to  all  others,  why  Ihould  that  particular  church  be  preclu¬ 
ded  from  the  poffibility  of  obtaining  a  legal  eftablilhment  in 
Great  Britain,  even  though  {he  were  to  become  inoft  accep¬ 
table  to  the  majority  of  all  ranks  in  the  kingdom  ?  The  Eng- 
lifh  Catholics  have  unqueftionably  greater  reafon  to  complain 
of  this  tefl,  than  either  tfiey  or  the  diffenters  have  to  com¬ 
plain  of  the  law  which  requires  every  civil  and  military  offi¬ 
cer  to  receive  the  Lord’s  Supper  in  the  eftablifhed  church. 

Test  for  Acids  and  Alkalis.  See  Chemistry,  p.  595, 

n°  1549. 

Test  Liquors  for  Wines .  See  Lead,  p.  74 e°i*  2*  atu^ 
Arsen  c,  n  16. 

TEST  AC  EA,  in  the  Linnasan  fyllem  of  natural  hillo- 
ry,  the  third  order  of  vermes.  This  order  comprehends  all 
{hell- Mh  arranged  by  Linnaeus  under  36  genera.  Shell- 
fiih  are  animals  with  a  foft  body,  covered  by  or  inclofed  in 
a  firm,  hard,  and  as  it  were  flony  habitation,  compofed,  ac¬ 
cording  to  their  three  leparate  orders,  .ft.  Of  many  part': 
which  are  ranged  under  the  name  of  multivnlves  ;  2d,  Oi^ 
two  parts  which  are  called  bivalves;  3d,  Oi  one  part  or Qen:rt 
piece  only,  which  we  call  univalves.  Thofe  parts,  pieces, m: 
or  valves,  are  more  or  lefs  moveable  at  the  animal’s  plea- 
fnre.  The  animals  included  in  thefe  hard  habitations  have 
moft  of  them  the  chaia&eis  of  one  or  other  of  the  genera 
vermium,  and  might  be  reduced  under  the  fame  genera  with 
the  mollufca  :  but  as  thefe  charadlers  are  few,  and  the  (hells 
very  numerous,  and  different  in  their  form  and  ftru&ure,  it 
will  tend  more  to  make  this  part  of  natural  hiftory  eafy,: 
to  arrange  the  fubjedls  according  to  the  diftin&ions  of  the 
{hells  themielves. 

There  is  this  farther  confideratron  in  favour  of  this  ar¬ 
rangement,  viz.  that  the  animals  themfelves  are  rarely  ieenv 
and  never  can  be  preferved  in  cabinets  ;  whereas  the  fhells 


every  man,  before  he  be  admitted  to  an  executive  office,  to 
fvvear  that  in  the  difeharge  of  it  he  will  be  careful  to  main¬ 
tain  all  the  rights  and  privileges  of  the  church  eftablifhed 
by  law.  Such  an  oath  no  fenfible  and  peaceable  diffenter 
could  refufe;  for  it  would  not  bind  him  to  communicate 
with  the  eftablifhed  church  ;  and  he  cannot  be  ignorant  that 


TESTACEOUS,  in  natural  hiftory,  an  epithet  fynony- 
mous  with  Testacea. 

In  medicine,  all  preparations  of  fhells,  and  fubftances  of 
the  like  kind,  are  called  tejlaceous .  Such  are  powders  of 
crabs  claws  and  eyes,  pearl,  &c.  Or  Quincy  and  others 
fuppofe  the  virtue  of  all  teftaceous  medicine*  to  be  alike 5 


it  belongs  not  to  the  executive  government,  but  to  the  le-  that  they  feldom  or  never  enter  the  lafteals,  but  that  the 
giflature,  to  determine  what  ihall  be  the  religion  of  the  -Wf  tK«r  «  in  the  hrft  nafTa^s :  in  which,  how- 


chief  of  their  atlioa  is  in  the  firft  paffages  \  in  which,  how¬ 
ever. 


(a)  There  are  indeed  many  livings  in  the  church  of  England,  and  probably  in  other  churches,  to  which  noth^ig  m  the 
church  of  Scotland  can  be  compared  in  refpedl  of  emolument ;  but  thefe  rich  benefices  bear  no  proportion  to  the  number 
of  thofe  which,  in  this  age  of  unavoidable  expence,  cannot  afford  to  the  incumbents  the  means  of  decent  lubfiltence  aa 
gentlemen.  In  the  church  of  Scotland  many  livings  amount  to  L.200  each  annually  ;  and  we  have  reafon  to hope,  that 
when  the  prefer.t  plan  for  augmenting  the  ftipends  of  the  clergy  has  been  extended  over  Scotland,  very  few  will  be  below 
L.  ioo-  whilft  in  England  the  vicarages  and  frriall  reftories,  from  which  we  have  reafon  to  believe  that  the  incum¬ 
bents  reap  not  L.8o  a-year,  greatly  exceed  in  number  all  the  livings  in  Scotland  :  Nay  we  doubt  if  there  be  not  upwards 
cf  a  thoufand  livings  in  England  and  Wales  fram  which  the  redlor  or  vicar  derives  not  above  L.  50  annually. 


T  E  S 

wt  everyth ey  are  ef  great  ufe  in  abfovbing  acidities. 

they  become  of  uie  in  fevers,  and  efpecially  in  reftifying 
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Hence  ten  will 


the  many  diftempers  in  children,  which  generally  owe  their 
origin  to  fuch  acidities. 

T£S  I' AMENT,  or  last  will.  Teftaments  both  Ju- 
ftinian  and  Sir  Edward  Coke  agree  to  be  lb  called,  becaufe 
they  are  trjlatto  mentis  :  an  etymon  which  feeing  to  favour 
too  much  of  conceit  ;  it  being  plainly  a  fubflantive  derived 
from  the  verb  tejlari ,  in  like  manner  a  a  jur amentum,  increment 
turn,  and  others,  from  other  verbs.  The  definition  of  the 
old  Roman  lawyers  is  much  better  than  their  etymology; 
volt wtistis  naf.ra  jufta  fententia  de  eo,  quod  qvis  pojl  mortem fuam 
Jie'  i  velit :  which  may  be  thus  rendered  into  Englifli,  “  the 
legal  declaration  of  a  man’s  intentions,  which  he  wills  to  be 
performed  after  his  death.”  It  is  called  fententia,  to  denote 
the  circumfpe&ion  and  prudence  with  which  it  is  fuppofed 
to  be  made  :  it  is  voluntatis  nojlr *  fententia ,  becaufe  its  effi¬ 
cacy  depends  on  its  declaring  the  tellator’s  intention,  whence 
in  Engliffi  it  is  emphatically  flyled  his  will ;  it  is  jujhi  fen - 
tent! a  ;  that  is,  drawn,  attefted,  and  publilhed,  with  all  due 
folemnities  and  forms  of  law  :  it  is  de  eo,  quod  aids  poft  mor¬ 
tem  fuam  fieri  velit ,  becaufe  a  teftament  is  of  no  force  till  af¬ 
ter  the  death  of  the  teftator. 

Thefe  teftaments  are  divided  into  two  forts ;  written, 
and  verbal  or  nuncupative  :  of  which  the  former  is  commit¬ 
ted  to  writing  ;  the  latter  depends  merely  upon  oral  evi¬ 
dence,  being  declared  by  the  teftator  in  extremis,  betore  a 
fufficient  number  of  witneffes,  and  afterwards  reduced  to 
writing. 

But  as  nuncupative  wills  and  codicils  (which  were  for¬ 
merly  more  in  ufe  than  at  prefent  when  the  art  of  writing 
is  become  more  general)  are  liable  to  great  impofitions,  and 
may  occafion  many  perjuries,  the  ftatute  of  frauds,  29  Car. 
II.  c.  3.  ena£ls,  1.  That  no  written  will  fhall  be  revoked 
or  altered  by  a  fubfequent  nuncupative  one,  except  the 
fame  be  in  the  lifetime  or  the  teftator  reduced  to  writing, 
and  read  over  to  him,  and  approved  ;  and  unlefs  the  fame 
be  proved  to  have  been  fo  done  by  the  oaths  of  three  wit¬ 
neffes  at  the  lead,  who,  by  flatute  4  &  5  Anne,  c.  16.  mull 
be  luch  as  are  admifiible  upon  trials  at  common  law.  2. 
That  no  nuncupative  will  fhall  in  anywife  be  good,  where 
the  eftate  bequeathed  exceeds  30 1.  unlefs  proved  by  three 
fuch  witneffes,  prefent  at  the  making  thereof  (the  Roman 
law  requiring  feven),  and  unlefs  they  or  fome  of  them  were 
fpeciaily  required  to  bear  witnefs  thereto  by  the  teftator 
himfelf ;  and  unlefs  it  was  made  in  his  laft  fteknefs,  in  his 
own  habitation  or  dwelling*  ho  ufe,  or  where  he  had  been 
previoufly  refident  ten  days  at  the  leaft,  except  he  be  fur- 
friftd  with  fteknefs  on  a  journey,  or  from  home,  and  dies 
without  returning  to  his  dwelling.  3.  That  no  nuncupa¬ 
tive  will  fhall  be  proved  by  the  witnelfes  after  fix  months 
from  the  making,  unlefs  it  were  put  in  writing  within  fix 
days.  Nor  fhall  it  be  proved  till  fourteen  days  after  the 
death  of  the  teftator,  nor  till  procefs  hath  ilrft  iffued  to  call 
in  the  widow,  or  next  of  kin,  to  conteft  it  it  they  think 
proper.  Thus  hath  the  legiflature  provided  againft  any 
fraud  in  fetting  up  nuncupative  wills,  by  fo  numerous  a 
train  of  requifites,  that  the  thing;  itfeif  has  fallen  into  dif- 
tife ;  and  hardly  ever  heard  of,  but  in  the  only  inftance 
where  favour  ought  to  be  fhown  to  it,  when  the  teftator  is 
inrprifed  by  fudden  and  violent  ficknefs.  i  he  tcftamentaiy 
w’ords  muft  be  fpoken  w  ith  an  intent  to  bequeath,  not  any 
loofe  idle  difeourie  in  his  illnefs  ;  for  he  muft  require  the 
byftanders  to  bear  witnefs  of  fuch  his  intention  :  the  will 
muft  be  made  at  home,  or  among  his  family  or  friends,  un- 
by  unavoidable  accident,  to  prevent  impofitions  from 
Strangers  :  it  muft  be  in  his  laft  fickneis  ;  for  if  he  recovers, 
Ee  may  alter  his  difpofitions,  and  have  time  to  make  a  writ- 
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it  muft  not  be  proved  at  too  long  a  diftancc  fromTeftamcnr. 
the  teftator’ s  death,  left  the  words  fhould  efcape  the/  memo- 
ry  of  the  witneffes  ;  nor  yet  too  haftily  and  without  notice, 
left  the  family  of  the  teftator  fhould  be  put  to  inconvenience 
or  furprifed. 

As  to  written  wills,  they  need  not  any  witnefs  of  their 
publication.  We  fpeak  not  here  of  devifes  of  lands,  which 
are  entirely  another  thing,  a  conveyance  by  ftatute,  unknown 
to  the  feodal  or  common  law,  and  not  under  the  fame  jurii- 
diclion  as  perfonal  teftaments.  But  a  teftament  of  chattels* 
written  in  the  teftator’s  own  hand,  though  it  has  neither. his 
name  nor  feal  to  it,  nor  witneffes  prefent  at  its  publication, 
is  good  ;  provided  fufficient  proof  can  be  had  that  it  is  his 
hand- writing.  And  though  written  in  another  man’s  hand, 
and  never  fjgned  by  the  teftator,  yet  if  proved  to  be  accord¬ 
ing  to  his  inftru&ions  and  approved  by  him,  it  hath  been 
held  a  good  teftament  of  the  perfonal  eftate.  Yet  it  is  the 
fafer  and  more  prudent  way,  and  leaves  lefs  in  the  breaft  of 
the  ecclefiaftical  judge,  it  it  be  figned  or  fealed  by  the  te¬ 
ftator,  and  publilhed  in  the  prefence  of  witneffes  ;  which 
laft  was  always  required  in  the  time  of  Braflon ;  or  rather 
he  in  this  refpedl  has  implicitly  copied  the  rule  of  the  ci¬ 
vil  law. 

No  teftament  is  of  any  effedl  till  after  the  death  of  the 
teflator  ;  Nam  Omtie  tejlamentum  morte  confummatum  efi,  et 
voluntas  tejlatoris  ejl  ambulaioria  ufque  ad  mortem.  And 
therefore,  if  there  be  many  teftaments,  the  laft  will  over¬ 
throws  all  the  former  ;  but  the  republication  of  a  former 
will  revoke  one  of  a  later  date,  and  eftablifhes  the  lirft 
again. 

Regularly,  every  perfon  hath  full  power  and  liberty  to 
make  a  will,  that  is  not  under  fome  fpecial  prohibition  by 
hw  or  cuftom  :  which  prohibitions  are  principally  upon 
three  accounts  ;  for  want  of  fufficient  diferetion  ;  for  want 
of  fufficient  liberty  and  free-will ;  and  on  account  of  crimi¬ 
nal  condudl. 

t.  In  the  firft  fpecies  are  to  be  reckoned  infants,  under 
the  age  of  14  if  males,  and  12  if  females ;  which  is  the  rule 
of  the  civil  law.  For  though  fome  of  our  common  lawyers 
have  held  that  an  infant  of  any  age  (even  four  years  old) 
might  make  a  teftament,  and  otheis  have  denied  that  under 
18  he  is  capable  ;  yet  as  the  ecclefiaftical  court  is  the  judge 
of  every  teftator’s  capacity,  this  cafe  muft  be  governed  by 
the  rules  of  the  ecclefiaftical  law.  So  that  no  objedlion  can 
be  admitted  to  the  will  of  an  infant  of  14,  merely  for  want 
of  age  ;  but  if  the  teftator  was  not  of  fufficient  diferetion, 
whether  at  the  age  of  14  or  24,  that  will  overthrow  his 
teftament.  Madmen,  or  otherwife  non  compotes ,  idiots  or 
natural  fools,  perfons  grown  childifh  by  reafon  of  old  age 
or  diftemper,  iuch  as  have  their  fenfes  befotted  with  drunk- 
enneis,  all  thefe  are  incapable,  by  reafon  of  mental  disabi¬ 
lity,  to  make  any  will  fo  long  as  fuch  diiability  lafts.  To 
this  clafs  alfo  may  be  referred  fuch  perfons  as  are  born 
deaf,  blind,  and  dumb  ;  who,  as  they  have  always  wanted 
the  common  inlets  of  underftanding,  are  incapable  of  ha¬ 
ving  animum  tejlandi ,  and  their  teftaments  are  therefore 
void. 

2.  Such  perfons  as  arc  inteftable  for  want  of  liberty  or 
freedom  of  will,  by  the  civil  law  are  of  various  kinds  ;  as 
prisoners,  captives,  and  the  like.  But  the  law  of  England 
does  not  make  luch  perfons  abfolutely  inteftable  ;  but  only 
leaves  it  to  the  diferetion  of  the  court  to  judge  upon  the 
confideration  of  their  particular  circumftances  of  dinefs, 
whether  or  no  fuch  perfons  could  be  fuppofed  to  have  libe¬ 
rum  unimum  icjlundi .  And,  with  regard  to  feme- coverts, 
our  laws  differ  ftill  more  materially  from  the  civil.  Among 
the  Romans  there  was  no  diftinftion  ;  a  married  woman  was 
as  capable  of  bequeathing  as  a  feme- foie.  But  with  us  a 
3  D  2  married 
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Tedament.  married  woman  is  not  only  utterly  incapable  of  deviling 
lands,  being  excepted  out  of  the  ftatute  of  wills,  34  Sc  35 
Hen.  Vlli.  c.  5.  but  alfo  flic  is  incapable  of  making  a  te- 
ftament  of  chattels,  without  the  licence  of  her  hufband.  I'or 
all  her  perfonal  chattels  are  abfolutely  his  own  ;  and  he  may 
difpofe  of  her  chattels  real,  or  fhall  have  them  to  himftlf  if 
he  furvives  her :  it  would  be  therefore  extremely  ineonfident 
to  give  her  a  power  of  defeating  that  provilion  of  the  law, 
by  bequeathing  thofe  chattels  to  another.  The  queen-eon- 
fort  is  an  exception  to  this  general  rule,  for  (he  may  difpofe 
of  her  chattels  by  will,  without  the  confent  of  her  lord  ;  and 
any  feme-eavert  may  make  her  will  of  goods  which  are  in 
her  paffeflion  in  auter  droit\  as  executrix  or  adminil! ratrlx  ; 
for  thefe  can  never  be  the  property  of  the  hufband  :  and  if 
flic  has  any  pin-money  or  feparate  maintenance,  it  is  faid  fire 
may  difpofe  of  her  favings  thereout  by  tedament',  with¬ 
out  the  eontroul  of  her  hufband.  But  if  a  feme-fole  makes 
her  will,  and  afterwards  marries,  fueh  iubfequent  marriage 
is  efteemed  a  revocation  in  law,  and  entirely  vacates  the 
will. 

3.  Perfons  Incapable  of  making  teftaments  on  account  of 
their  criminal  condudf,  are  in  the  fir  it  place  all  traitors 
and  felons,  from  the  time  of  conviction  ;  for  then  their 
goods  and  chattels  are  no  longer  at  their  own  difpoial,  but 
forfeited  to  the  king.  Neither  can  a  felo  de  fe  make  a  will 
of  goods  and  chattels,  for  they  are  forfeited  by  the  a£t  and 
manner  of  his  death  ;  but  he  may  make  a  deviie  of  his  lauds, 
for  they  arc  not  fubjedt  to  any  forfeiture.  Outlaws  alio, 
though  it  be  but  for  debt,  are  incapable  of  making  a  wall 
fo  long  as  the  outlawry  fublitts,  for  their  goods  and  chattels 
are  forfeited  during  that  time.  As  for  perfons  guilty  of 
other  crimes,  fhort  of  felony,  who  are  by  the  civil  law  pre¬ 
cluded  from  making  ted aments  (as  ufurers,  libellers,  and 
others  of  a  worfe  (lamp),  at  the  common  law  their  tefta- 
ments  may  be  good.  And  in  general  the  rule  is,  and  has 
been  fo  at  lead  ever  lince  GlanviTs  time,  quod  libera  fit  cujuf- 
cunque  ultima  voluntas . 

Teftaments  may  be  avoided  three  ways:  t.  If  made  by  a 
peifon  labouring  under  any  of  the  incapacities  before-men¬ 
tioned  ;  2.  By  making  another  teflament  of  a  later  date; 
and,  3.  By  cancelling  or. revoking  it.  For  though  I  make 
a  lad  will  and  tedament  irrevocable  in  the  ftrongett  words, 
yet  I  am  at  liberty  to  revoke  it  ;  becaufe  my  own  ad  or 
words  cannot  alter  the  difpohtion  of  law,  fo  as  to  make  that 
irrevocable  which  is  in  its  own  nature  revocable.  For  this, 
faith  lord.  Bacon,  would  be  for  a  man  to  deprive  himfelf  of  that 
which,  of  all  other  things,  is  moil  incident  to  human  con¬ 
dition  ;  and  that  is,  alteration  or  repentance.  It  hath  alio 
been  held,  that,  without  an  exprefs  revocation,  if  a  man, 
who  hath  made  his  will,  afterwards  marries  and  hath  a  child, 
this  is  a  prelumptive  or  implied  revocation  of  his  former 
will  which  he  made  in  his  fate  of  celibacy.  ’I  he  Romans 
were  alfo  wont  to  lay  aiide  teftaments  as  being  inoffichfa , 
deficient  in  natural  duty,  if  they  difinherited  or  totally  pall¬ 
ed  by  (without  afligning  a  true  and  fuffieient  reafon)  any 
of  the  children  of  the  tedator.  But  if  the  child  had  any 
legacy,  though  ever  fo  imall,  it  was  a  proof  that  the  tedator 
had  not  loft  his  memory  or  his  reafon,  which  othei  wife  the 
law  pret timed  ;  but  was  then  fuppoled  to  have  added  thus 
for  fomc  fubdantial  caufe  :  and  in  luch  cafe  no  querela  inofji - 
ciofi  tejlamenti  was  allowed.  Hence  probably  has  arifen  that 
groundlefs  vulgar  error  of  the  neceffity  of  leaving  the  heir  a 
1  billing,  or  fome  other  exprels  legacy,  in  order  to  dilinherit 
him  effectually  ;  whereas  the  law  of  England  makes  no  fueh 
wild  fuppofition  of  forgetfulncfs  or  inlanity  ;  and  therefore, 
though  the  heir  or  next  of  kin  be  totally  omitted,  it  admits 
no  inofficiof  to  fet  afide  fucli  a  tedament. 

Testament, -ia  Sects  law.  See  Law,  n?  clxxxi.  2.  See. 
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Testament  (Old  and  New).  See  Bible  and  Soup-TctUi 
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TESTATOR,  the  perfon  who  makes  his  will  and  teda-  Te{lu 


ment. 


TESTER,  Teston,  the  name  of  a  coin  ftruck  in  France 
by  Louis  XII.  in  1513,  and  in  Scotland  in  the  time  of 
Francis  II.  and  Mary  queen  of  Scotland,  fo  called  from  the 
head  of  the  king,  which  was  engraved  upon  it.  .  The  diver 
it  contained  was  u  deniers  18  grains,  its  weight  7  de- 
niers  1  i-f  grains,  and  its  value  10  fols.  The  coinage  of  it 
was  prohibited  by  Henry  III.  in  x 575>  when  the  value  of 
it  was  augmented  to  14  fols  fix  denieis.  The  tedon  or  te¬ 
tter  among  us  was  rated  at  1  2  d.  in  the  reign  of  Henry  VIII. 
and  afterwards  reduced  to  6d. 

TESTES,  in  anatomy,  the  tedicles.  See  the  next  ar¬ 
ticle. 

TESTICLE  ( lefts ),  a  double  part  in  animals  of  the 
male  kind,  ferving  for  the  office  of  generation.— See  Ana¬ 
tomy,  n°  107.  They  are  called  tejlicles ,  by  diminution  of 
tefiesy  “  witneffes  as  giving  teftimony  of  virility.  The 
Greeks  call  them  didymiy  or  “  twins.” 

In  man  and  mod  animals,  the  tedicles  are  exterior  ;  in 
fome,  as  fowls,  interior.  Some  men  have  only  one,  ordina¬ 
rily  they  have  two  ;  lome  have  naturally  had  three  ;  nay,  ana- 
tomifts  allure  us  they  have  known  four. 

TESTIMONY.  See  Logic,  n°  29.  and  Metaphy¬ 
sics,  n°  1  3  5 — 138. 

Testimony,  in  law.  See  Evidence. 

TESTUDO,  [the  Tortoise,  in  zoology;  a  genus  be¬ 
longing  to  the  clafs  of  amphibia ,  and  order  of  reptiha.  1  he 
body  has  a  tail,  and  is  defended  with  a  bony  or  coriaceous 
covering.  The  mouth  has  naked  mandibles  without  teeth. 
There  arc  33  fpecies,  of  which  the  midas  or  common  lea- 
turtle  is  the  mod  remarkable.  It  is  found  in  the  illand  of 
Afeenfion  and  other  places  in  the  South  Sea.  The  Hull  .s 
fo  very  ftrong  that  it  can  carry  more  than  6oolbs.  on  its 
back,  or  as  many  men  as  can  lland  on  it  loaded.  It  digs 
round  holes  in  the  faud,  in  which  it  lays  a  valt  number  of 
eggs  yearly,  to  the  amount  of  1000,  it  is  faid.  It  btoods 
on  them  during  the  night.  Its  flefh  is  of  a  green  ifh  colour, 
makes  excellent  food,  and  is  the  favourite  dilh  of  tailors 
as  well  as  of  epicures.  It  lives  on  cuttle  and  Ihell  fifii,  and 
grows  to  a  prodigious  fize,  fome  having^been  found  to  weigh 
4S0  lbs. 

Tiie  Americans  find  fo  good  account  in  catching  turtle, 
that  they  have  made  themfelves  very  expert  at  it :  they 
watch  them  from  their  neds  on  Ihore,  in  moon  light  nights; 
and,  before  they  reach  the  fea,  turn  them  on  theii  hacks, 
and  leave  them  till  morning;  when  they  are  lure  to  find 
.them,  fince  they  are  utterly  unable  to  recover  their  former 
pofture  :  at  other  times  they  hunt  them  in  boats,  with  a 
peculiar  kind  of  fpear,  linking  them  with  it  through  the 
Ihell ;  and  as  there  is  a  cord  fattened  to  the  fpear,  they  are 
taken  much  in  the  fame  manner  as  the  whales. 

Mr  White,  in  his  Natural  Hittory  of  Sclborue,  mentions 
a  land-tortoife  which  had  been  kept  for  30  years  at  Ringmer 
near  Lewes.  It  retired  under  ground  about  the  middle  of 
November,  and  came  forth  again  about  the  middle  of  April 
At  its  firtt  appearance  in  fpring  it  fhowed  little  inclination 
for  food  ;  in  the  height  of  lummer  it  became  voracious;  its 
appetite  again  diminiihed  toward  autumn,  fo  that  for  the  lad 
fix  weeks  it  fcarcely  ate  any  thing  at  all.  It  lived  chiefly 
011  milky  plants,  fueh  as  lettuces,  dandelions,  and  iow-thiftles. 
Nothing  furprifed  Mr  White  more  than  the  extreme  timi¬ 
dity  it  always  ihowed  for  rain  ;  for  though  it  had  a  Ihell 
that  would  fecure  it  again!!  the  wheel  of  a  loaded  cart,  yet 
it  difeovered  as  much  folicitude  about  rain  as  a  fine  lady 
dreffed  in  her  bed  attire,  Ihuffiing  away  on  the  iird  iprink- 
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Jeftudo  lings,  and  running  its  head  up  in  a  corner.  It  not  only 
II  .  flept  during  winter,  but  tor  a  great  part  of  the  fummer  ;  for 
ctragonia. ^  went  to  keci  jn  the  Jonger  ciay s  at  four  in  the  morning', 
and  often  did  not  ilir  in  the  morning  till  it  was  late.  There 
was  one  feafon  ufually  about  the  beginning  of  j  ane  when 
its  exertions  were  remarkable.  It,  then  role  by  five  in  the 
morning,  and  walked  oil  tip  toe,  travelling  the  garden,  ex¬ 
amining  every  wicket  and  int.erftice  in  the  fences.  The 
motives  that  led  it  to  thefe  rambles  feemed  to  be  of  the 
amorous  kind.  Mr  White  fays  it'  was  an  excellent 
weather-glafs  ;  for  whenever  it  walked  upright  and  fed  with 
great  avidity  in  the,  morning,  it  rained  before  night.  It 
(bowed  great  iagacity  in  difcerning  thofe  who  did  it  kind 
offices  ;  tor  whenever  the  old  lady  who  had  fed  it  for  30 
years  came  in  light,  it  hobbled  towards  her  v/ith  awkward 
alacrity. 

Testudo,  in  antiquity,  was  particularly  ufed  among  the 
poets,  & c.  for  the  ancient  lyre  ;  becaufe  it  was  originally 
made  by  its  inventor  Mercury,  of  the  black  or  hollow  of 
the  teftudo  aquatica,  or  fea-tortoife,  which  he  accidentally 
found  on  the  banks  of  the  river  Nile.  See  Lyre. 

Testudo,  in  the  military  ait  of  the  ancients,  was  a  kind 
of  cover  or  fcreen  which  the  foldiers,  e.  gr.  a  whole  com¬ 
pany,  made  thcmfelves  of  their  bucklers,  by  holding  them 
tip  over  their  heads,  and  Handing  clofe  to  each  other.  This 
expedient  ferved  to  (belter  them  from  darts,  ft  ones,  &c. 
thrown  upon  them,  eipecially  thole  thrown  from  above, 
when  they  went  to.  the  affault. 

Testudo,  was  alfo  a  kind  of  large  wooden  tower  which 
moved  on  feveral  wheels,  and  was  covered  with  bullock  hides, 
ferving  to  lhelter  the  foldiers  when  they  approached  the 
walls  to  mine  them,  or  to  batter  them  with  rams.  It  was 
called  teftudo ,  from  the  ftrength  of  its  rtxffi,  which  covered 
the  workmen  as  the  {hell  does  the  tortoile. 

TETANUS,  a  dreadful  fpafmodic  diforder,  in  which  the 
whole  body  becomes  rigid  and  inflexible.  It  moft  common¬ 
ly  proves  mortal.  See  Medicine,  n°  279. 

TETHYS,  a  genus  o^  infe&s  belonging  to  the  clafs  of 
vermes,  and  order  of  mvllufca .  The  body  is  oblong,  flefhy, 

and  without  feet;  the  mouth  conlifts  of  a  cylindrical  pro- 
bofeis  under  the  duplicature  of  a  lip;  and  there  are  two 
j  foramina  at  the  left  fide  of  the  neck.  The  fpecies  are  two, 

both  inhabitants  of  the  ocean. 

TET  RAC  ERA,  in  botany;  a  genus  of  plants  belong¬ 
ing  to  the  clafs  of  polyandria,  and  order  of  tetragynia ,  and  in 
the  natural  fyitem  ranging  under  the  doubtful.  The  calyx 
is  hexapli)  llous,  and  the  capfules  foqr.  There  is  only  one 
fpecies,  the  volubilis. 

TET R ADYNAMI  A,  (rurer*^  “four,”- and 
“  power”),  four  powers;  the  name  of  the  15th  clafs  in 
Linmeus’s  Sexual  Syftcm,  conlifting  of  plants  with  herma¬ 
phrodite  flowers,  having  fix  (lamina,  four  of  which  are  long, 
and  two  fhort  ;  it  coireiponds  to  the  Jiiiquo/e  of  Ray,  and 
cruciformes  of  Tournefort.  All  the  fpecies  belonging  to  this 
clals  aie  diltinguifhed  by  cruciform  flowers.  It  comprehends 
two  orders,  gymnofpermia ,  thofe  plants  which  have  naked 
feeds,  being  four  in  number,  (except  phryma  which  is  mo- 
nofpermous)  ;  and  utigiofpermia ,  which  contains  thofe  plants 
the  feeds  of  which  are  incloied  in  a  capfule.  See  Botany, 
p.  430- 

TETRAGQNIA,  in  botany” ;  a  genus  of  plants  be¬ 
longing  to  the  clais  of  tcofandria ,  and  order  of  monogyriia  ; 
and  in  the  natural  fyftem  ranging  under  the  13th  order,  fuc- 
culenta .  The  calyx  is  divided  into  three,  four,  or  five  parts. 
There  is  no  corolla  ;  the  drupe  is  beneath,  and  the  nut  three 
or  eight-celled.  There  are  feven  fpecies  ;  the  puticofa,  de- 
cumbens,  herbacea,  echinata,  expanfa,  cryftallina,  and  the 
japonica. 


TETRAGRAMMATON,  7 iTp<xyp<xfiv-«rovs  a  denomi-Tetragram* 
nation  given  by  the  Greeks  to  the  Hebrew  name  of  God  matou 
njrr,  «  "Jthovaf  becaufe  in  the  Hebrew  it  confifts  of  four  let- 
ters. 

TETRAGYNIA,  <e  four,”  and  “  a  \vo^ 

man”)  ;  the  name  of  an  order,  or  fccondary  diviiion  in 
the  4th,  ,5th,  6th,  8th,  and  13th  clafles  in  the  Sexual 
Syftem  ;  conlifting  of  plants  which,  to  the  claftic  character, 
whatever  it  is,  add  the  circumftance  of  having  four  ftyies  or 
female  organs.  Herb* paris  and  grais  of  Parnaffus  furnifli 
exa  moles. 

TET  RAND  RT  A,  (Ttacrocptc  <<  four,”  and  a  man 
or  hufband”)  ;  the  name  of  the  fourth  clafs  in  Linnaeus's 
Sexual  Syftem,  conlifting  of  plants  with  hermaphrodite 
flowers,  which  have  four  ftamina  or  male  organs  that  are  of 
equal  length.  In  this  laft  circumftance  confifts  the  main 
difference,  according  to  Linnaeus,  between  the  plants  of  ths 
clafs  in  queftion  and  thofe  of  the  t  ath  clafs  didynamici ,  in 
which  the  four  ftamina  are  of  unequal  length,  two  of  them 
being  long,  and  two  fhoit. — The  orders  of  this  numerous 
clals  are  three,  founded  upon  the  number  of  ftyies  or  female 
organs.  Scabious,  teazel,  barren  wort,  the  Harry  plants  of 
Ray,  and  the  greater  number  of  genera  in  this  clafs,  have 
one  ftyie  ;  dodder  and  hypeeoum  liaye  two  ;  hcliy  and  a 
few  others  have  four. 

TE  1  RAO,  in  ornithology  ;  a  genus  of  birds  belonging 
to  the  order  of  gall'nuv,  and  is  thus  characterized  by  Lin¬ 
naeus  :  There  is  a  fpot  near  the  eyes  naked  or  papillate,  or 
covered,  though  more  rarely,  with  feathers.  Gmelin  has 
enumerated  about  66  ipecies.  The  genus  tetrao  compre¬ 
hended  both  the  grons,  partridge,  and  quail;  but  Dr  Latham, 
with  great  judgment  and  propriety,  has  made  two  genera  of 
them,  under  the  names  of  tetrao ,  comprehending  the  grous  ; 
and  perdix ,  comprehending  the  partridge  and  quail.  Dr 
Latham  thus  dillinguilhes  the  genus  tetrao  :  The  bill  is  like 
a  crooked  cone,  with  a  naked  fcarlet  (kin  above  each  eyey 
and  the  feet  feathered  to  the  toes.  The  perdix  he  cha¬ 
racterizes  by  a  bill  convex,  ftrong,  and  fhort ;  the  noftrils 
are  covered  above  with  a  callous  prominent  rim  ;  the  orbits 
are  papillofe  5  the  feet  naked,  and  moft  of  the  fpecies  are 
furnifhed  with  fpurs.  He  reckons  20  fpecies  under  the 
tetrao,  and  48  under  the  perdix.  As  we  highly  approve  of 
this  new  arrangement  of  Dr  Latham,  we  are  difpofed  ta 
follow  it  ;  but  as  a  reference  has  been  made  from  Perdix 
to  this  place,  it  is  proper  that  we  fliDuld  alfo- give  fo me  ac¬ 
count  of  that  genus. 

1.  Tetrao.  Ot  this  genus-  the  following  fpecies  are 
found  in  Britain  :  1.  The  urogallus ,  or  wood  cock,  inhabits 
woody  and  mountainous  countries  ;•  in  particular,  forefts  of 
pints,  birch- trees,  and  junipers  ;  feeding  on  the  tops  of  the 
former  and.  berries  of  the  latter  ;  the  fir  ft  often  infedls  the 
fldh  with  fuch  a  tafte  as  to  render  it  fcarcely  eatable.  In? 
the  fpring  it  calls  the  females  to  its  haunts  with  a  loud  and 
(brill  voice  ;  and  is  at  that  time  lo  very  inattentive  to  its 
(afety,  as  to  be  very  eafily  (hot.  It  Hands, perched  011  a  tree, 
and  defeends  to  the  females  on  their  full  appearance.  They 
lay  from  8  to  16  eggs;  eight  at  the  fit  ft,  and  more  as  they 
advance  in  age. 

This  bird  is  common  to  Scandinavia,  Germany,  France, 
and  ieveral  parts  of  the  Alps. —  It  is  found  in  no  other 
part  of  Great  Britain  than  the  Highlands  of  Scotland,, 
north  of  Invernefs  ;  and  is  veiy  rare  even  in  thofe  parts. 

It  is  there  known  by  the  name  of  capercal%iev  auer-calzie + 
and  in  the  old  law-books  caperkal/y  ;  the  laft  fignifying  the 
horfe  of  the  woods  :  this  fpecies  being,  in  comparifon  of 
others  of  the  genus,  pre-eminently  large. 

The  length  of  the  male  is  two  feet  nine  inches ;  its; 
weight  fometimes  14  pounds,  The  female  is  much  lefs, 

the. 
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the  length  being  only  2 6  inches.  The  fejees  differ  alfo 
greatly  in  colours.  The  bill  of  the  male  is  of  a  pale  yel¬ 
low  ;  the  head,  neck,  and  back,  are  elegantly  marked,  {lender 
lines  of  grey  and  black  running  tranfveriely.  The  upper 
part  of  the  bread  is  of  a  rich  glofly  green  ;  the  roll  of  the 
bread  and  the  belly  black,  mixed  with  fume  white  feathers; 
the  Tides  are  marked  like  the  neck  ;  the  coverts  of  the 
wines  eroded  with  undulated  lines  of  black  and  reddifh 
brown  ;  the  exterior  webs  of  the  greater  quill- feathers  are 
black  :  the  tail  confids  of  1  8  feather- ,  the  middle  of  which 
is  the  longed  ;  thefe  are  black,  marked  on  each  iide  with  a 
few  white  fpots.  The  leps  are  very  ftrong,  and  covered 
with  brown  feathers  ;  the  edges  of  the  toes  are  pe&inated. 
—  Of  the  female,  the  bill  is  dufky ;  the  throat  red  ;  the 
head,  neck,  and  back,  are  marked  with  tranfverfe  bars  of 
red  and  black  :  the  bread  has  lome  white  fpots  011  it,  and 
the  lower  part  is  of  a  plain  orange  colour  :  the  belly  is  bar¬ 
red  with  pale  orange  and  black  ;  the  tips  of  the  feathers 
are  white.  The  tail  is  of  a  deep  rud-colour  barred  with 
black,  tipped  with  white,  and  coniids  of  16  feathers. 

2.  The  fetrixy  black  grous,  or  black  cock,  like  the  former 
fpecies,  is  fond  of  woody  and  mountainous  filiations  ; 
feeding  on  bilberries  and  other  mountain  fruits,  and  in  the 
winter  on  the  tops  of  the  heath.  In  the  fummer  they  fre¬ 
quently  defeend  from  the  hills  to  feed  on  corn.  They  never 
pair  :  but  in  the  fpriiur  the  male  gets  upon  feme  eminence, 
crows  and  claps  his  wings  ;  011  which  fignai  all  the  females 
within  hearing  refort  to  him.  The  hen  lays  feldom  more 
than  fix  or  feven  eggs.  When  the  female  is  obliged,  during 
the  time  of  incubation,  to  leave  her  eggs  in  qued  of  food, 
fhe  covers  them  up  fo  artfully  with  mofs  or  dry  leaves, 
that  it  is  very  didicult  to  difeover  them.  Ou  this  occafion 
fhe  is  extremely  tame  and  tranquil,  however  wild  and  tirno- 
tous  at  other  times.  She  often  keeps  to  her  ned,  though 
drangets  attempt  to  drag  her  away.  As  foon  as  the 
young  ones  are  hatched,  they  are  feeii  running  with  extreme 
agility  after  the  mother,  though  fometimes  they  are  not 
entirely  difengaged  from  the  dull  The  lien  leads  them 
forwards  for  the  fird  time  into  the  woods,  to  (how  them 
ant’s  eggs  and  the  wild  mountain-berries,  which,  while 
young,  are  their  only  food.  As  they  grow  older  their  ap- 
petities  grow  ftronger,  and  they  then  feed  upon  the  tops  of 
heather  and  the  cones  of  the  pine-tree.  In  this  manner 
they  foon  come  to  perfection  :  they  are  hardy  birds,  their 
food  lies  every  where  before  them,  and  it  would  feem  that 
they  fhould  increafe  in  great  abundance.  But  this  is  not 
the  cafe  ;  their  numbers  are  thinned  by  rapacious  birds  and 
beads  of  every  kind,  a'nd  dill  more  by  their  own  falacious 
conteds. — As  foon  as  the  hatching  is  over,  which  the  fe¬ 
male  performs  in  the  manner  of  an  hen,  the  whole  brood 
follows  the  mother  for  about  a  month  or  two  ;  at  the  end 
of  which  the  young  males  entirely  forfake  her,  and  keep  in 
great  harmony  together  till  the  beginning  of  fpring.  At 
this  feafon  they  begin  for  the  fird  time  to  feel  the  amorous 
paflions;  and  then  adieu  to  all  their  former  friendfhips !  They 
begin  to  confider  each  other  as  rivals  ;  and  the  rage  of  con- 
cupifcence  quite  extinguifhes  the  fpirit  of  fociety.  They 
fight  each  other  like  game-cocks ;  and  at  that  time  are  fo 
inattentive  to  their  own  fafety,  that  it  often  happens  that 
two  or  three  of  them  are  killed  at  a  fhot.  It  is  probable, 
that  in  thefe  conteds  the  bird  which  comes  off  vi&orious 
takes  poffedion  of  the  female  feraglio,  as  it  is  certain  they 
have  no  faithful  attachments. 

An  old  black  cock  is  in  length  22  inches,  and  weighs 
near  four  pounds.  The  bill  is  dufky  ;  and  the  plumage  of 
the  whole  body  black,  gloffed  over  the  neck  and  rump  with 
a  fhining  blue.  The  coverts  of  the  wings  are  of  a  dufky 


brown  ;  the  inner  coverts  white  ;  the  thighs  and  legs  are 
covered  with  dark  brown  feathers;  the  toes  refemble  thofe 
of  the  former  fpecies.  The  tail  confids  of  1  6  black  feathers, 
and  is  much  forked  ;  the  exterior  feathers  bend  greatly 
outwards,  and  their  ends  feem  as  if  cut  off.-— The  female 
weighs  only  two  pounds  ;  and  its  length  is  one  foot  f:x 
inches.  The  head  and  neck  are  marked  with  alternate  bars 
of  dull  red  and  black  ;  the  bread  with  dufky  black  and 
white  ;  but  the  lafl  predominates.  The  back,  coverts  of 
the  wings,  and  tail,  are  of  the  fame  colours  as  the  neck, 
but  the  red  is  deeper.  The  tail  is  flightly  forked  ;  it  con- 
fdls  of  18  feathers  variegated  with  red  and  black.  The 
feathers  under  the  tail  are  white,  marked  with  a  few  bars  of 
black  and  orange.  This  bird  hatches  its  young  late  in  the 
(uinraer.  It  lays  from  fix  to  eight  eggs,  of  a  didl  yellowish 
white  colour,  marked  with  numbers  of  very  fmall  ferruginous 
fpecks ;  and  towards  the  fmaller  end  with  fume  blotches  of 
the  fame  hue. 

3.  Tli ef  oticuty  red  game,  or  moor-fowl,  is  peculiar  to  the 
Biitifh  iflands.  The  male  weighs  about  19  ounces  ;  and  is 
in  length  inches.  The  bill  is  black  ;  the  i rides,  hr-.zel- 
coloured.  The  throat  is  red.  The  plumage  on  the  head 
and  neck  Is  of  a  light  tawny  red;  each  feather  is  marked 
with  feveral  tranfveife  bars  of  black.  The  back  and  fca- 
pular  feathers  are  of  a  deeper  red  ;  and  on  the  middle  of  each 
feather  is  a  large  black  l'pot ;  the  breafl  and  belly  are  of  a  dull 
purplifh  brown,  eroded  with  numerous  narrow  dufky  lines;  the 
quid-feathers  are  dulky;  the  tail  confifts  of  16  feathers  of  an 
equal  length,  all  of  them  (except  the  four  middlemofl)  are 
black,  and  the  middle  feathers  are  barred  with  red :  the 
thighs  are  of  a  pale  red,  barred  obfeurely  with  black  ;  the 
legs  and  feet  clothed  to  the  very  claws  with  thick  fott  white 
feathers.  The  claws  are  whitifh,  very  broad  and  flrong. 
The  female  weighs  only  1 5  ounces. — The  colours  in  general 
are  duller  than  thofe  of  the  male  ;  the  breafl  and  belly  are 
fpotted  with  white  ;  and  the  tips  of  fome  o-  the  coverts  of 
the  wings  are  of  the  fame  colour. —Thefe  b’rd3  pair  in  the 
fpring,  and  lay  from  fix  to  ten  eggs.  The  young  brood 
follow  the  hen  the  whole  fummer ;  in  the  winter  they  join 
in  flocks  of  40  or  50,  and  become  remarkably  fhy  and  wild; 
they  always  keep  on  the  tops  of  the  hills,  are  lcarce  ever 
found  on  the  fides,  and  never  delcend  into  the  valleys. 
Their  food  is  the  mountain-berries  and  tops  of  the  heath. 

4.  The  lagopufy  white  game  or  ptarmigan,  is  T5  inches  in 
length,  and  weighs  19  ounces.  Its  plumage  is  of  a  pale 
brown  or  afh  colour,  elegantly  eroded  or  motled  with  tmall 
dufky  fpots  and  minute  bars  ;  the  head  and  neck  with  broad 
bars  of  black,  rufl  colour,  and  white  :  the  belly  and  wings 
are  white,  but  the  (hafts  of  the  greater  quill  feathers  black. 
In  the  male,  the  grey  colour  predominates,  except  on  the  head 
and  neck,  where  there  is  a  great  mixture  of  red,  with  bars 
of  white.  The  females  and  young  birds  have  a  great  deal 
of  ruft  colour  in  them.  The  tail  confifts  of  16  feathers  ; 
the  two  middle  of  which  are  afh-coloured,  motled  with 
black,  and  tipped  with  white  ;  the  two  next  black,  flightly 
marked  with  white  at  their  ends,  the  reft  wholly  black  :  the 
feathers  incumbent  on  the  tail  are  white,  and  almoft  entirely 
cover  it. 

Ptarmigans  are  found  in  thefe  kingdoms  only  on  the 
fummits  of  the  highell  hills  of  the  Highlands  of  Scotland, 
of  the  Hebrides,  and  Orkneys  ;  and  a  few  flill  inhabit  the 
lofty  hills  near  Kefwick  in  Cumberland  as  well  as  the 
mountains  of  Wales.  They  live  amidft  the  rocks,  perching 
on  the  grey  ftones,  the  general  colour  of  the  llrata  in  thoie 
exalted  fituations.  They  are  very  filly  birds ;  fo  tame  as 
to  bear  driving  like  poultry  ;  and,  if  provoked  to  rife,  take 
very  fhort  flights,  making  a  great  circuit  like  pigeons. 
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Like  the  groua,  they  keep  in  fmall  packs  ;  but  never,  like 
thofe  birds,  take  Ihelter  in  the  heath,  but  beneath  loofe 
ftones.  lo  the  tafte  they  fcarce  differ  from  a  grous. 

Thefe  birds  are  called  by  Pliny  lagopt ,  their  feet  being 
clothed  with  feathers  to  the  claws,  as  the  hare’s  are  with 
fur ;  the  nails  are  long,  broad,  and  hollow.  The  firfl  cir- 
cumftance  guards  them  from  the  rigour"  of  the  winter  ;  the 
latter  enables  them  to  form  a  lodge  under  the  fnow,  where 
they  lie  in  heaps  to  protedf  themfelves  from  the  cold.  The  feet 
of  the  grous  are  clothed  in  the  fame  manner  ;  but  thofe  of 
the  two  firll  fpecies  here  defer  j  bed,  which  perch  upon  trees, 
are  naked,  the  legs  only  being  feathered,  not  being  in  want 
of  fuch  a  prote&ion. 

II.  Perdix,  comprehends  both  the  partridge  and  quail. 

'The  common  paitridge  is  fo  well  known  that  a  defcrip- 
tion  of  it  is  unneceflVy,  and  we  have  not  room  to  defer  ibe 
the  foreign  fpecies.  We  refer  thofe  who  vvilh  complete  in* 
formation  to  the  accurate  and  valuable  Syftem  o^Ornithology 
publifhed  by  Dr  Latham.  The  fcientific  ornithologift  will 
find  much  fatisfa&ion  in  his  Index  Ornithologus ,  publifhed 
in  2  vols  4to  ;  and  he  who  wifhes  to  be  acquainted  with  the 
nature  and  dilpofitions  of  birds,  will  read  his  Synopfts  with 
pleafure,  publiilied  in  7  vols  <to. 

The  following  general  account  of  the  partridge  will  fuf- 
fice  :  “  Thefe  birds  (fays  Will  ugh  by)  hold  the  principal 
place  in  the  ftafls  and  entertainments  of  princes ;  without 
which  their  feafls  are  cfteeined  ignoble,  vulgar,  and  of  no 
account.  The  Frenchmen  do  fo  highly  value,  and  are  fo 
fond  of  the  pa’tridge,  that  if  they  be  wanting,  they  utterly 
flight  and  defpife  the  beft  fpread  tables  ;  as  if  there  could 
be  no  feaft  without  them.”  But  however  this  might  be  in 
the  times  of  our  hiftorian,  the  partridge  is  now  too  common 
in  France  to  be  confidered  as  a  delicacy  ;  and  this,  as  well 
as  every  other  limple  difh,  is  exploded  for  luxuries  of  a 
more  compound  invention.  Ill  England,  where  the  part¬ 
ridge  is  much  fcarcer,  and  a  great  deal  dearer,  it  is  ftill  a 
favourite  delicacy  at  the  tables  of  the  rich  ;  and  the  defire 
of  keeping  it  to  themfelves  has  induced  them  to  make  laws 
for  its  preservation,  no  way  karmonifing  with  the  general 
fpirit  of  Englifh  kgiflation. 

The  partridge  feems  to  be  ?.  bird  well  known  all  over  the 
world,  as  it  is  found  in  every  country  and  in  every  climate  ; 
as  well  in  the  frozen  regions  about  the  pole,  as  the  torrid 
tracks  under  the  equator.  It  even  feems  to  adapt  itfelf  to 
the  nature  of  the  climate  where  it  refides.  In  Greenland, 
the  partridge,  which  is  brown  in  fummer,  as  foon  as  the  icy 
winter  lets  in,  begins  to  take  a  covering  Tinted  to  the  feafon: 
it  is  then  clothed  with  a  warm  down  beneath  ;  and  its  out¬ 
ward  plumage  alfumes  the  colour  of  the  fnow  among  which 
it  feeks  its  food.  Thus  it  is  doubly  fitted  for  the  place,  by 
the  warmth  and  the  colour  of  its  plumage;  the  one  to  defend 
it  from  the  cold,  the  other  to  prevent  its  being  noticed  by  the 
enemy.  Thofe  of  Barakonda,  on  the  other  hand,  are  longer 
legged,  much  fwirter  of  foot,  and  choofe  the  higheft  rocks 
and  precipices  to  reflde  in. — They  all*  however,  agree  in 
one  chara&er,  of  being  immoderately  addidted  to  venery ; 
and,  as  fome  winters,  affirm*  often  to  an  unnatural  degree. 

It  is  certain,  the  male  will  purfue  the  hen  even  to  her  neft ; 
and  will  break  her  eggs  rather  than  not  indulge  his  incli¬ 
nations.  Though  the  young  ones  have  kept  together  in 
flocks  during  the  winter,  when  they  begin  to  pair  in  fpring 
their  fociety  difperfes  ;  and  combats,  very  terrible  with  re- 
ipedl  to  each  other,  enfue.  Their  manners  in  other  circum- 
ftances  refemble  all  thofe  of  poultry  in  general  ;  but  their 
cunning  and  inftindl  feem  fuperior  to  thofe  of  the  larger 
kinds..  Perhaps,  as  they  live  in  the  very  neighbourhood  of 
their  enemies,  they  have  more  frequent  occafion  to  put  their 
little  arts  in  practice*  and  learn  by  habit  the  means  of  eva- 
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fion  or  fafety.  Whenever  therefore  a  dog  or  other  formi-  Tetrao*- 
dable  animal  approaches  their  neft,  the  female  ufes  every 
means  to  draw  him  away.  She  keeps  juft  before  him,  pre¬ 
tends  to  be  incapable  of  flying,  juft  hops  up,  and  then  falls 
down  before  him,  but  never  goes  off  fo  far  as  to  difeourage 
her  purfuer.  At  length,  when  fhe  has  drawn  him  entirely 
away  from  her  fecret  treafure,  fhe  at  once  takes  wing,  and 
fairly  leaves  him  to  gaze  after  her  in  defpair.  After  the 
danger  is  over,  and  the  dog  withdrawn,  fhe  then  calls  her 
young,  who  affemble  at  once  at  her  cry,  and  follow  where 
fhe  leads  them.  There  are  generally  from  10  to  *5  in  a 
covey  ;  and,  if  unmolested,  they  live  from  I  t,'  to  17  years. 

There  arc  feveral  methods  of  taking  them,  as  is  well  known; 
that  by  which  they  are  taken  in  a  net  with  a  letting  dog 
is  the  moft  pleafant,  as  well  as  the  molt  fecure.  The  dog, 
as  every  body  knows,  is  trained  this  exercife  by  a  long 
epurfe  of  education  ;  by  blows  and  careffes  he  is  taught  to 
lie  down  at  the  word  of  command  ;  a  partridge  is  fhowrv 
him,  and  he  is  then  ordered  to  lie  down  ;  lie  is  brought  into 
the  field,  and  when  the  fportfman  perceives  where  the  covey 
lies,  he  orders  his  dog  to  crouch  :  at  length  the  dog,  from 
habit,  crouches  wherever  he  approaches  a  covey  ;  and  this 
is  the  fignal  which  the  fportfman  receives  for  unfolding  and 
covering  the  birds  with  his  net.  A  covey  thus  caught  is 
fometimes  fed  in  a  place  proper  for  their  reception  ;  but 
they  can  never  be  thoroughly  tamed  like  our  domeftic  poul¬ 
try.  See  Partridge  and  Shooting. 

2.  The  coturnix ,  or  common  quail,  is  not  above  half  the 
fize  of  the  partridge.  The  feathers  of  the  head  are  black, 
edged  with  rufty  brown  ;  the  breaft  is  of  a  pale  yellowifh 
red,  fpotted  with  black  ;  the  feathers  on  the  back  are 
marked  with  lines  of  pale  yellow,  and  the  legs  are  of  a  pale 
hue.  Except  in  the  colours  thus  described,  and  the  fize,  it 
every  way  refe rubles  a  partridge  in  ihape,  and,  except  that 
it  is  a  bird  of  paflage,  it  is  like  all  others  of  the  poultry  kind 
in  its  habits  and  nature. 

The  quail  feems  to  fpread  entirely  throughout  the  old 
world,  but  does  inhabit  the  new ;  is  feen  from  the  Cape  of 
Good  Hope  quite  to  Iceland,  and  is  faid  to  be  found  in 
Falkland  Ifles ;  alfo  in  New  Zealand,  throughout  Ruffia, 

Tartary,  and  China*;  and  in  fhort  is  mentioned  by  fo  many^gee  p 
travellers,  and  in  fo  many  places,  that  we  may  almoft  call  it  an jier\  Obf.  pv 
inhabitant  of  all.  It  isoblerved  to  fhift  quarters  accordingi99* 
to  the  fealon,  coming  northward  in  fpring,  and  departing 
fouth  in  autumn,  and  in  vaft  flocks,  like  other  migra¬ 
ting  birds.  Twice  in  a  year  it  comes  in  luch  vaft  quantities 
into  Capri*  that  the  bifhop  of  the  ifland  draws  the  chief 
part  of  his  revenue  from  them  ;  hence  he  is  called  the  quail 
B’tjhop.  But  this  does  not  ftand  alone  ;  almoft  all  the  iflands  Latham' r  ' 
in  the  Archipelago,  on  the  oppoiite  coafts,  are  at  times  Synopfis^ 
covered  with  thefe  birds,  and  fome  of  them  obtain  a  narnev°l  w, 
from  this  circumftance.  On  the  weft  eoail  of  the  kingdom 
of  Naples,  within  the  fpace  of  four  or  five  miles,  an  hundred 
thoufand  have  been  taken  in  a  day,  which  have  been  fold 
for  eight  livres  per  hundred  to  dealers  who  carry  them  for 
fale  to  Rome.  Gieat  quantities  alfo  fometimes  alight  in 
fpring  on  the  coafts  of  Provence,  efpecially  in  the  diocefe 
of  the  bifhop  of  Frejus,  which  is  near  the  lea,  and  appear, 
at  their  firft  landing,  fo  much  fatigued  that  they  are  often 
taken  by  the  hand.  Thefe  circumftances  then-  leave  not  a 
doubt  of  their  being  the  fame  kind  of  birds  which  the 
divine  hand  of  providence  thought  right-  to  direct  in  fuch 
quantities  as  to  cover  the  camp  of  the  murmuring  Israelites. 

“  In  the  autumn,  great  quantities  are  frequently  imported 
into  England  from  France  for  the  table  ;  which  we  have  fre¬ 
quently  feen  (fays  Dr  Latham)  on  their  paflage  to  London  by 
the  ftage-coaches,  about  an  hundred  in  a  large  fquare  box, 
divided  into  five. or  fix  partitions  one  above  another;  juft  high 
3  enough 
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enough  to  admit  of  the- quails  (landing  upright  ;  thefe  boxes 
have  wires  on  the  fore  part,  and  each  partition  furniftted  with 
a  little  trough  for  food  ;  and  I  have  been  told,  fays  our 
author,  they  may  be  conveyed  thus  to  great  diftances  with¬ 
out  diffici’ity.” 

With  us  they  may  be  faid  not  to  be  plenty  at  any  time. 

1  *  *  1  *  1  ^  .1  *  A  .  _  * 4>  r-s.  ^ «  «  ♦*  1  ■»  *  l1^ 
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They  breed  with  us,  and  the  major  part  migrate  foutli  in 
autumn  *,  the  reft  only  fhift  their  quarters,  as  they  have 
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been  met  with  on  the  coafts  of  Effex,  and  in  Hampfhire,  in 
the  winter-feafon,  retiring  there  in  Odlober. 

It  feeds  like  the  partridge,  and  like  that  bird  makes  no 
neft,  except  a  few  dry  leaves  or  ftalks  feraped  together  may 
be  called  fo,  and  fometimes  an  hollow  on  the  bare  ground 
fuffices.  In  this  the  female  lays  her  eggs  to  the  number  of 
fix  or  feven,  of  a  whitifh  colour,  marked  with  irregular  ruft- 
coloured  fpots  :  the  young  follow  the  mother  as  foon  as 
hatched,  like  young  partridges.  They  have  but  one  brood 
in  a  year. 

Quail- fighting  was  a  favourite  amufement  among  the 
Athenians.  They  abftained  from  the  flefh  of  this  bird, 
deeming  it  unwholefome,  as  fuppofing  that  it  fed  upon  the 
white  hellebore  :  but  they  reared  great  numbers  of  them 
for  the  pleafure  of  feeing  them  fight;  and  flaked  fums 
of  money,  as  we  do  with  regard  to  cocks,  upon  the  fuccefs 
of  the  combat.  Fafhion,  however,  has  at  prefent  changed 
with  regard  to  this  bird  :  we  take  110  pleafure  in  its  courage, 
but  its  flefh  is  confidered  as  a  very  great  delicacy. — Quails 
are  eafily  caught  by  a  call :  the  fowler  early  in  the  morning 
having  ipread  his  net,  hides  himfelf  under  it  among  the 
corn  ;  he  then  imitates  the  voice  of  the  female  with  his  quail- 
pipe,  which  the  cock  hearing,  approaches  with  the  utmoft 
afliduity  ;  when  he  has  got  under  the  net,  the  fowler  then 
difeovers  himfelf,  and  terrifies  the  quail,  who  attempting 
to  get  away,  entangles  himfelf  the  more  in  the  net,  and  is 
taken. 

TETRODON,  in  ichthyology  ;  a  genus  of  fifties  arran¬ 
ged  by  Linnaeus  under  the  clais  of  amphibia ,  and  order  of 
nantes  ;  but  placed  by  Gmelin  under  the  clais  of  pifees ,  and 
order  of  branchiofegi.  The  jaws  arc  bony,  ftretched  out, 
and  cloven  at  the  point  ;  the  aperture  of  the  gills  is  lineai  ; 
the  body  is  muricated  beneath,  and  there  are  r.o  ventral  fins. 
There  are  1  3  fpecies  ;  of  which  the  moft  remarkable  is  the 
lineatus,  called  by  Mr  Haffelquift  fihaka ,  which  is  the  Egyp¬ 
tian  and  Arabic  name.  It  has  of  late  been  found  in  the 
Nile  about  Cairo,  but  was  never  known  in  former  times. 
It  is  faid  to  grow  to  a  prodigious  fize.  When  juft  cau  ght, 
it  pricks  the  fkin  if  it  is  taken  in  the  bare  hands,  and  pro¬ 
duces  fmall  puftules  in  the  fame  manner  as  nettles.  The 
flefh  is  poifonous.  Mr  Forfter  confirms  the  account  of  the 
poiionous  nature  of  a  fpecies  ©f  tetrodon,  in  his  account  of 
New  Caledonia. 

TETRARCH,  a  prince  who  holds  and  governs  a  fourth 
part  of  a  kingdom.  Such  originally  was  the  import  of  the 
title  tetrarch ;  but  it  was  afterwards  applied  to  any  petty 
king  or  fovereign  ;  and  became  fynonymous  with  ethnarch, 
as  appears  from  the  following  confiderations  :  1.  That  Pliny 
makes  mention  of  fix  tetra-chies  within  the  city  of  Deca- 
polis.  2.  That  Herod’S  kingdom  was  only  divided  into 
three  parts,  which  yet  were  called  tetr archies,  and  the  fo- 
vereigns  thereof,  Luke  iii.  1.  tetrarchs.  3.  Jofephus  tells  us, 
that,  after  the  battle  of  Philippi,  Antony,  going  into  Sy¬ 
ria,  con  ft  it  ut  ed  Herod  tetrarch ;  and  on  medals  the  fame 
Herod  is  called  ethnarch . 

TETRASTYLE,  in  the  ancient  archite&ure,  a  build¬ 
ing,  and  particularly  a  temple,  with  four  columns  in  its 

front.  ♦  . 

TETUAN,  an  ancient  and  pleafant  town  of  Africa,  in 
the  kingdom  of  Fez,  and  in  the  province  of  Habata.  It 


is  pretty  well  built,  and  the  inhabitants  are  about  15,000  inTeucrium 
number,  who  call  themlelves  Andalufans ,  and  almpfl  all  fpeak  11 
Spaniih  ;  but  they  are  great  pirates.  Some  fay  there  are  ^ 
30,000  Moorifh  inhabitants,  and  5000  Jews.  W.  Long. 

5.  26.  N.  Lat.  35.  27. 

TEUCRIUM,  germander,  in  botany:  A  genus  of 
plants  belonging  to  the  clafs  of  didynamia ,  and  order  of 
gymnofpermia  ;  and  in  the  natural  fyftem  ranging  under  the 
4 2d  order,  Verticillat The  corolla  has  no  upper  lip,  is 
divided  into  two  parts  beyond  the  bafe,  and  is  divaricated 
where  the  {lamina  iffue  out.  There  are  30  fpecies  ;  of  which 
the  fcorodonia,  fcordium,  and  charmedrys,  arc  natives  of 
Great  Britain. 

1.  The  fcorodonia ,  wood-fage,  or  germander,  is  diftiri- 
guifhed  by  leaves  which  are  heart-fhaped,  ferrated,  and  pe* 
tiolated  ;  by  racemi,  which  are  lateial  and  ranged  in  ond 
row  ;  and  by  an  eredl  ftein.  The  flowers  are  ft  raw  coloured, 
and  the  filaments  red.  The  plant  has  a  bitter  tafte,  and 
fmells  like  hops  with  a  little  mixture  of  garlic.  Itvis  ufed 
in  brewing  in  the  ifle  of  Jerfey  inllead  of  hops.  2.  I  he 
fcordium ,  or  common  water-germander,  hath  creeping  per¬ 
ennial  roots,  fending  up  many  lquare,  procumbent,  or  trail¬ 
ing  ftalks,  branching  diffufely  ;  oblong,  indented,  ferrated, 
clofe  fitting,  oppofite  leaves  ;  and  fmall  reddifh  flowers,  ge¬ 
nerally  two  together,  from  the  fides  of  the  ftalks  and  branches, 
in  July  and  Auguft.  This  plant  was  formerly  confidered 
as  medicinal,  but  has  now  fallen  into  diiufe.  It  grows  na¬ 
turally  in  marfhy  places,  in  the  ifle  of  Ely  and  other  parts 
of  England,  and  moft  parts  of  Europe  ;  and  is  fometimes  ad¬ 
mitted  into  gardens,  in  moift  places,  tor  variety,  and  as  a  me¬ 
dical  plant.  3.  The  chanuedrys ,  or  fmaUer  creeping  ger¬ 
mander,  hath  fibrous,  very  creeping,  fpreading  roots;  many 
four  cornered,  very  brajichy,  trailing  ftalks,  near  a  foot  long  ; 
oval,  cuneiform,  cut,  crenated  leaves  on  fhort  footftalks  ; 
and  reddifh  flowers,  growing  almofl  in  a  verticillus,  or  whorls, 
round  the  ftalk,  three  011  each  peduncle  ;  appearing  in  June 
and  July. 

TEUTHIS,  in  ichthyology,  a  genus  of  fifties  belonging 
to  the  order  of  abdominales .  The  head  is  fomewhat  trun¬ 
cated  on  the  foiepart  ;  the  branchil  membrane  has  five  rays; 
the  teeth  equal,  rigid  near  each  other,  forming  a  regular 
feries.  There  are  two  fpecies,  the  hepatus  and  java. 

TEUTONES,  or  Teutoni,  (anc.  geog.)  a  people  al¬ 
ways  by  hiftorians  joined  with  the  Cimbri ;  both  feated, 
according  to  Mela,  beyond  the  Elbe,  on  the  Sinus  Codanus, 
or  Baltic  ;  and  there,  it  is  fuppofed,  lay  the  country  of  the 
Teutones,  now  lditmarfh  ;  diverfity  of  dialedts  producing 
the  different  terms  Teut ,  Tut,  Dit,  Tid,  and  Thcd,  which 
in  the  ancient  German  language  fignified  people .  Of  thefe 
Teutones,  Virgil  is  to  be  underftood  in  the  epithet  Teutoni - 
cus,  an  appellation  which  more  lately  came  to  be  applied  to 
the  Germans  in  general,  and  later  ftill  the  appellation  J* 
lemarmi* 

The  Teutones,  in  conjun&ion  with  the  Cimbri  and  Am- 
brones,  made  war  on  the  Romans,  and  marched  towards 
Italy  in  the  year  101  B.  C.  We  aretold,  that  the  Teu¬ 
tones  alone  were  fo  numerous,  that  they  were  fix  whole 
days  without  intermiffion  in  paffmg  by  the  Roman  camp. 

In  Tranfalpine  Gaul  they  engaged  the  Roman  conful  Ma- 
but  were  defeated  with  incredible  flaughter  ;  10c, 000 
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of  them,  according  to  the  loweft  calculations,  being  killed 
on  the  fpot.  According  to  others,  the  number  of  thofe 
killed  and  taken  priioners  amounted  to  290.000.  The  in¬ 
habitants  of  the  neighbouring  country  made  fences  for  vine¬ 
yards  of  their  bones.  Their  king  Teutobechus,  faid  to  be 
a  monftrous  giant,  was  taken  prifoner  and  carried  to  Rome. 
See  the  article  Giant. 

TEUTONIC,  fomething  belonging  to  the  Teutones. 
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The  Teutonic  language  is  fuppofed  to  have  been  the  Ian- 
guage  of  the  ancient  Germans,  and  hence  is  reckoned  a* 
mongft  the  mother-tongues.  See  Philology,  n°  219. 

Teutonic  Order ,  an  order  of  military  knights,  eftablifhed 
towards  the  clofe  of  the  twelfth  century,  on  the  following 
occafion.—  When  the  emperor  BarbarofTa  engaged  in  a  cru- 
fade  for  the  recovery  of  the  Holy  Land  out  of  the  hands 
of  Saladin,  he  was  followed  by  great  numbers  of  German 
volunteers,  who  from  various  motives  cnlifted  under  his  ban¬ 
ners.  After  the  death  of  Barbarofta,  the  Germans,  who 
had  fignalized  themfelves,  before  Acre  or  Ptolemais,  refolved 
to  choofe  another  leader ;  and  at  laft  fixed  their  choice  upon 
Frederic  duke  of  Suabia,  fecond  fon  to  the  emperor,  and 
Henry  duke  of  Brabant.  Under  thefe  generals  they  be¬ 
haved  with  fo  much  bravery,  that  Henry  king  of  Jerufalem, 
the  patriarch,  and  ieveral  other  princes,  determined  to  re¬ 
ward  their  valour  by  inflituting  an  order  of  knighthood  in 
their  favour.  rI  his  was  accordingly  done  ;  and  our  new 
knights  had  at  firft  the  title  of  the  knights  of  St  George  ; 
afterwards  it  was  thought  proper  to  put  them  under  the 
tutelage  of  the  Virgin  Mary,  to  whom  there  was  already 
an  hofpital  dedicated  on  Mount  Zion,  for  the  relief  of  Ger¬ 
man  pilgrims.  From  this  time  they  were  called  Equites 
Jllariani,  or  knights  of  St  Mary.  Laws,  regulations,  and 
flatutes,  were  drawn  up  for  them  by  the  Chriftian  kings  in  Sy¬ 
ria  and  the  patriarch;  and  among  other  obligations  it  was  re¬ 
quired,  that  every  perfon  admitted  to  the  privileges  of  the  or¬ 
der  fhould  be  of  noble  parentage ;  that  the  order  ftiould  defend 
the  Chriftian  religion  and  the  Holy  Land  ;  that  they  fhonld 
exercife  hofpitality  towards  the  Chriftians  in  general,  but  par¬ 
ticularly  thofeof  their  own  country;  and  that  they  fhould  with 
all  their  power  endeavour  to  propagate  and  extend  the  Chri¬ 
ftian  faith  and  the  religion  of  Jesus.  In  the  year  1 190,  ha¬ 
ving  become  rich  by  donations  from  the  fuperftitious,  they  e- 
leCted  their  firfl  grandmafter,  Henry  Walpot,  a  German,  who 
had,  diilinguifhed  himfelf  by  his  zeal  and  valour;  and  their 
choice  was  confirmed  by  the  emperor.  The  following  year, 
pope  Celefline  III.  confirmed  their  privileges  already  granted, 
giving  them  the  title  of  the  T tutonic  knights  of  the  hofpital  of  St 
Alary  the  Virgin.  By  the  conditions  of  this  bull,  they  vowed 
perpetual  continence,  obedience,  and  poverty  ;  obligations 
which  it  may  well  be  imagined  were  not  very  ftrictly  kept. 
See  Poland,  n°  59,  61,  67 — 69.  and  Prussia,  n'  3,  4. 

TEWKESBURY,  a  town  in  Gloucefterfhire,  formerly 
noted  for  its  monaftery.  It  is  now  a  large  handfome  cor- 
poiauon,  containing  about  500  houfes,  with  a  magnificent 
church.  It  is  feated  at  the  confluence  of  the  rivtrs  Severn 
and  Avon,  has  a  cotton  manufactory,  and  fends  two  mem¬ 
bers  to  parliament.  W.  Long.  2.  N.  Lat.  52.  o. 

TEXEL,  a  town  of  the  United  Provinces,  in  north 
Holland,  feated  at  the  mouth  of  the  Zuyder-Zee,  with  a 
good  harbour,  and  a  ftrong  fort.  It  is  feated  i;i  a  fruitful 
iiland,  known  all  over  the  world  by  the  great  number  of 
Blips  that  pafs  this  way  every  day  from  all  parts  ;  'it  is  about  ; 
fix  miles  long,  and  five  broad,  lying  a  little  northward  to 
the  continent  of  Holland,  between  which  and  the  i fl and  is 
one  of  the  principal  paiTages  out  of  the  Zuyder-Zee  into 
the  ocean.  It  is  defended  from  the  lea  by  land  hills  and 
ftrong  banks.  Moft  of  the  foil  is  applied  to  feed  fheep,  of 
which  they  have  great  flocks ;  and  the  cheefe  made  of  their 
milk  i§  faid  to  vie  with  the  Parmefan.  This  ifland  con¬ 
tains  feveral  fair  villages,  and  a  town  on  the  eaft  fide,  called 
Burch ,  llrongly  fortified  and  garrifoned,  and  inhabited  chiefly 
by  fifhermen.  N.  Lat.  53.  8.  E.  Long.  4.  c  1. 

*  EXT,  a  relative  term,  contradifiinguifhed  to  glofs  or 
commentary,  and  fignifyJng  an  original  difeourfe  exclufive 
of  any  note  or  interpretation.  This  word  is  particularly 
Vol.  XVIII.  Part  !L 


ufed  for  z  certain  pafiage  of  feripture,  chofen  by  a  preacher 
to  be  the  fubjedft  of  his  fermon, 

TEXTURE,  properly  denotes  the  arrangement  and  co- 
hefion  of  feveral  Bender  bodies  or  threads  interwoven  or  en¬ 
tangled  among  each  other,  as  iri  the  webs  of  fpiders,  or  in 
the  cloths,  fluffs,  Sc c. 

Texture  is  alfo  ufed  in  fpeaking  of  any  union  or  coniti* 
tuent  particles  of  a  concrete  body,  whether  by  weaving, 
hooking,  knitting,  tying,  chaining,  indenting,  intruding, 
comprefiing,  attracting,  or  any  other  way.  In  which  fenfe 
we  fay,  a  clofc  compaCt  texture,  a  lax  porous  texture,  a 
regular  or  irregular  texture,  &c. 

TEWIT,  in  ornithology.  See  Tringa. 

THABOR  See  Tabor. 

THALES,  a  celebrated  Greek  philofopher,  and  the  firBc 
of  the  feven  wife  men  of  Greece,  was  bom  at  Miletus 
about  640  B.  C.  In  order  to  improve  himfelf  in  the  know¬ 
ledge  of  the  fciences,  he  travelled  into  Egypt,  where  he 
difeourfed  with  the  priefts  and  other  learned  men.  Some 
fay  that  he  married  ;  but  others  obftrve,  that  he  eluded 
the  folicitations  of  his  mother  on  this  head,  by  telling  her, 
when  he  was  young,  that  it  was  too  foon  ;  and  afterwards* 
that  it  was  two  late.  Thales  acquired  great  reputation  by 
his  wifdom  and  learning  :  he  was  the  firft  among  the  Greeks 
who  foretold  eclipfes  of  the  fun,  and  made  extraordinary 
difeoveries  in  allronomy.  Thales  was  the  author  of  the 
Ionian  fed  of  philofophers,  who  were  thus  called  from  his 
being  born  at  Miletus,  a  city  of  Ionia.  He  maintained 
that  water  was  the  principle  of  which  all  the  bodies  in  the 
univerfe  are  compofed ;  that  the  world  was  the  work  of 
God  ;  and  that  God  fees  the  moft  fecret  thoughts  in  the 
heart  of  man.  Pie  faid,  u  That  the  mod  difficult  thing  in 
the  world  is  to  know  ourfelves ;  the  moil  eafy  to  advife 
others;  and  the  moft  fweet  to  accomplifh  our  defires.  That, 
in  order  to  live  well,  we  ought  to  abftain  from  what  we 
find  fault  with  in  others.  That  the  bodily  felicity  confifts  in 
health,  and  that  of  the  mind  in  knowledge.  That  the 
moft  ancient  of  beings  is  God,  becaufe  he  is  uncreated; 
that  nothing  is  more  beautiful  than  the  world,  becaufe  it 
is  the  work  of  God  ;  nothing  more  extenfive  than  fpace, 
quicker  than  ipirit,  ftrongerthan  necefiity,  wiier  than  time  ” 
It  was  alfo  one  of  his  fentences,  “That  we  ought  never 
to  fay  that  to  any  one  that  maybe  turned  to  our  prejudice; 
and  that  we  fhould  live  with  our  iriends  as  with  perfons 
that  may  become  our  enemies.”  He  thanked  God  for 
three  things ;  that  he  was  born  of  the  human,  not  of  the 
brute  fpecies ;  a  man,  and  not  a  woman ;  a  Greek,  and  not 
a  barbarian.  None  of  the  ancient  philofophers  ever  applied 
themfelves  more  earneftly  to  the  itudy  of  aftronomy  than 
Thales.  Diogenes  Laertius  reports,  that  leaving  his  lod¬ 
ging  with  an  old  woman  to  contemplate  the  ftars,  he  fell 
into  a  ditch  ;  on  which  the  good  woman  cried,  “  How 
canft  thou  know  what  is  doing  in  the  heavens,  when  thou 
canft  not  perceive  what  is  at  thy  feet  ?”  He  went  to  fee 
Croefus,  who  was  marching  with  a  powerful  army  into  Cap¬ 
padocia,  and  enabled  him  to  pafs  the  river  Halys  without 
making  a  bridge.  T  hales  died  foon  after,  at  about  90 
years  of  age.  He  compoted  feveral  treatifes  in  verfe,  on 
meteors,  the  equinoxes,  See.  but  theyr  are  all  loft. 

TH-  vLIA,  in  Pagan  mythology,  one  of  the  nine  mufes. 
She  prefided  over  Comedy;  and  is  reprefented  crowned  with 
a  garland  of  ivy,  holding  a  mafic  in  her  hand,  and  wearing 
bufkins  on  her  feet. 

Thalia,  in  botany  :  A  genus  of  plants  belonging  to  the 
clafs  of  monandria ,  and  order  of  monegynia  ;  and  in  the  na¬ 
tural  fyftem  ranging  under  the  8th  order,  Scitaminea .  The 
corolla  is  pentapetalous  and  undulated  ;  and  the  drupe  has  a 
3  £  bilo 
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There  is  only  one  fpecles,  the  genicu-  at  the  diftance  of  138  miles  from  London,  it  becomes  navi. 


bilocular  kernels 
lata. 

THALICTRUM,  meadow-rue,  in  botany:  A  genus 
oF  plants  belonging  to  the  claL  of  polyandry,  and  order  of 
pylygyma  ;  and  in  the  natural  fyftem  ranging  under  the  26th 
order,  Mulitfillqut .  There  is  no  calyx  ;-  the  petals  are 
four  or  five  in  number,  and  the  feeds  are  naked  and  without 
a  tail.  There  are  1 5  fpecies ;  three  of  which  are  indige¬ 
nous,  the  Jlnvum ,  minus ,  and  alpinum 


Th.im 


1.  The Jlrivutn,  or  common  meadow-rue,  has  a  leafy  fur- 


Jfre^ies*s 
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rowed  ftalk,  and  a  manifold.  ere&  panicle.  It  has  commonly 
24  {lamina,  and  from  10  to  16  piftils.  The  root  and  leaves 
of  this  plant  dye  a  yellow  colour,  and  cattle  are  fond  of  it. 

It  grows  on  the  banks  of  fome  rivers  :  It  is  found  at  North 
QueenVfer.ry,.  Fifeftnre.  2.  The  minus ,  or  fmall  meadow- 
rue,  has  fexpartite  leaves,  and  bending  flowers.  The  ftalk 
is  ftriated,  and  about  a  foot  high  ;  the  leaves  are  lax  and 
divaricated,  having  rigid  footftalks  ;  they  are  fmooth  and 
glaucous,  and  their  lobes  generally  trifid  ;  the  panicle  is 
branched  and  open,  and  the  flowers  nod  :  the  petals  are  pale 
green,  tinged  with  red  ;  the  (lamina  are  from  1 5  to  20 ; 
the  feeds  deeply  ftriated,  and  from  two  to  feven  in  number. 
This  plant  is  frequent  in  fandy  foils  and  mountainous  paftures. 
3.  The  alpinum ,  or  alpine  meadow-rue,  has  a  very  Ample 
ilalk,  and  almoft  naked  ;  and  a  racemus  Ample  and  terminal. 
It  is  a  pretty  little  plant,  about  a  Angers-length  in  height ; 
the  leaves  all  rife  from  the  root,  the  ilalk  being  naked  and 
branched  ;  the  flowers  nod,  and  have  4  petals,  12  ftamma, 
aud  8  piftils.  It  is  frequent  on  the  ftdes  of  rivulets  in  the 
highland  mountains  and  other  places. 

THAMES,  the  fined  river  in  Great  Britain,  which  takes 
its  rife  from  a  copious  fpring,  called  "Thames  Head ,  two 
miles  fouth-weft  of  Cirencefter  in  Gloucefterftiire.  It  has 
been  erroneoufly  faid,  that  its  name  is  Ifis  till  it  arrives  at 
Dorchefter,  15  miles  below  Oxford,  when,  being  joined  by 
the  Thaine  or  Tame,  it  affumes  the  name  of  the  Thames, 
which,  it  has  been  obferved,  is  formed  from  a  combination 
of  the  words  Thame  and  I  As.  What  was  the  origin  of  this 
vulgar  error,  cannot  now  be  traced.  Poetical  Action,  how¬ 
ever,  has  perpetuated  this  error,  and  inverted  it  with  a  kind 
of  clafiical  far.&itry.  “  It  plainly  appears  (fays  Camden), 
that  the  river  was  always  called  Thames  or  Temsy  before  it 
came  near  the  Thame  ;  and  in  feveral  ancient  charters 
granted  to  the  abbey  of  Malmfbury,  as  well  as  that  of  Enf- 
ham,  and  in  the  old  deeds  relating  to  Cricklade,  it  is  never 
conftdered  under  any  other  name  than  that  of  Thames .” 
He  likewife  fays,  that  it  occurs  nowhere  under  the  name 
of  IAs.  All  the  hiftorians  who  mention  the  incurfions  of 
Ethelwold  into  Wilt  {hire  in  the  year  905,  or  of  Canute  in 
1016,  concur  likewife  in  the  fame  opinion,  by  declaring, 
that  they  parted  over  the  Thames  at  Cricklade  in  Wiltfliire. 
It  is  not  probable,  moreover,  that  Thames  Head,  an  appel¬ 
lation  by  which  the  fource  has  ufually  been  diftinguifhed, 
fhould  give  rife  to  a  river  of  the  name  of  IAs  ;  which  river, 
after  having  run  half  its  courfe,  fhould  reaffume  the  name  of 
Thames,  the  appellation  of  its  parent  fpring.  About  a  mile 
below  the  fource  of  the  river  is  the  Arft  corn-mill,  which  is 
called  Kemble  Mill.  Here  the  river  may  properly  be  faid 
to  form  a  conftant  current  ;  which,  though  not  more  than 
nine  feet  wide  in  the  fummer,  yet  in  the  winter  becomes 
iuch  a  torrent  as  to  overflow  the  meadows  for  many  miles 
around.  But,  in  the  fummer,  tile  Thames  Head  is  fo  dry, 
as  to  appear  nothing  but  a  large  dell,  interfperfed  with  ftones 
and  weeds.  From  Somerford  the  dream  winds  to  Cricklade, 
where  it  unites  with  many  other  rivulets.  .  Approaching 
Kemsford,  it  again  enters  its  native  county,  dividing  it  from 
Berkfhire  at  Inakftam.  It  widens  confldcrably  i;i  its  way 
to  Lechlade  ;  and  being  there  joined  by  the  Lech  and  Coin, 


gable  for  veffels  of  9.0  tons.  At  Enfliam,  in  its  courfe  "" 
north-eafl,  to  Oxford,  is  '  the  Arft  bridge  of  ftone;  a 
handfoir.e  one,  of  three  arches,  built  by  the  earl  of  Abing¬ 
don-,  Parting  by  the  ruins  of  Godftow  nunnery,  where  the 
celebrated  Fair  Rofamond  was  interred,  the  river  reaches 
Oxford,  in  whofe  academic  groves  its  poetical  name  of  IAs 
has  been  fo  often  invoked.  Iking  there  joined  by  the 
'Char well,  it  proceeds  fouth  -eaft  to  Abingdon,  and  thence 
to  Dorchefter,  where  it  receives  the  Tame.  Continuing  its 
courfe  fouth-caft  by  Wallingford  to  Reading,  and  forming  a 
boundary  to  the  counties. of  Berks,  Bucks,  Surry,  Middlefex, 
Effex,  and  Rent,  it  walk's  the  towns  of  Henley,  Marlow, 
Maidenhead,  Windfor,  Eton,  Egliam,  Staines,  Laleliam, 
Chertfey,  Weybridge,  Shepperton,  Walton,  Sunbnry,  Eaft 
and  Weft  Moulfey,  Hampton,  Thames  Ditton,  Kingfton, 
Teddington,  Twickenham,  Richmond,  Ifleworth,  Brent¬ 
ford,  Kew,  Mortlake,  Barnes,  Chifwick,  Hammerfmith, 
Putnev,  Fulham,  "Wandfworth,  Batterfea,  Cheliea,  and 
Lambeth.  Then,  on  the  north  bank  of  the  river,  are  Weft- 
minfter  and  London,  and,  on  the  oppofite  fide,  Southwark  ; 

forming  together  one  continued  city,  extending  to  Lime- 
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houfe  and  Deptford  ;  and  lienee  the  river  proceeds  to  Green¬ 
wich,  Erith,  Greenhithe,  Gray’s  Thurrock,  Gravefend,  and 


Leigh,  into  the  ocean.  'It  receives  in  its  courfe  from  Dor¬ 
chefter  the  rivers  Rennet,  Loddon,  Coin,  Wey,  Mole, 
Wandle,  Lea,  Roding,  Darent,  and  Medway.  'The  jurif- 
didlion  of  the  lord  mayor  of  London  over  the  Thames  ex¬ 
tends  from  Coin  Ditch,  a  little  to  the  weft  of  Staines,  to 
Yendal  or  Yenleet  to  the  eaft,  including  part  of  the  rivers 
Medway  and  Lea  ;  and  he  has  a  deputy,  named  the  water- 
bailiff,  who  is  to  fearch  for  and  punifh  all  offenders  again  ft 
the  laws  for  the  prefeivation  of  the  river  and  its  fifh.  Eight 
times  a  year  the  lord  mayor  and  aldermen  hold  courts 
of  confervance  for  the  four  counties  of  Surry,  Middlefex, 
Effex,  and  Kent.  Though  the  Thames  is  faid  to  be 
navigable  138  miles  above  the  bridge,- yet  there  are  fo 
many  flats,  that  in  fummer  the  navigation  weft  ward  would 
be  intirely  flopped,  when  the  fprings  are  low,  were^  it 
not  for  a  number  of  locks.  But  thefe  are  attended  with 
conftderable  expence  ;  for  a  barge  from  Lechlade  to  London, 
pays  for  parting  through  them  13I.  15s.  6d.  and  from  Ox¬ 
ford  to  London  12I.  18s.  This  charge,  however,  is  in  fum¬ 
mer  only,  when  the  water  is  low  ;  and  there  is  no  lock  from 
London  Bridge  to  Bolter’s  Lock;  that  is,  for  51^  miles 
above  the  bridge.  The  plan  of  new  cuts  has  been  adopted, 
in  ioine  places,  to  fliorten  and  facilitate  the  navigation.  I  here 
is  one  near  Lechlade,  which  runs  nearly  parallel  to  the  old 
river,  and  contiguous  to  St  John’s  Bridge ;  and  there  is 
Another  a  mile  from  Abingdon,  which  has  rendered  the 
old  ftream  toward  Culham  Bridge  ufelefs.  But  a  much 
more  important  undertaking  lias  lately  been  accompltfhed  ; 
namely,  the  jun&ion  of  this  river  with  the  Severn.  A  canal 
had  been  made,  by  virtue  of  an  a£l  of  parliament  in  17 
from  the  Severn  to  Wall  Bridge,  near  Stroud.  A  new 
canal  now  afeends  by  Stroud,  through  the  Vale  of  Chalford, 
to  the  height  of  343  feet,  by  means  of  28  locks,  and  thence 
to  the  entrance  of  a  tunnel  near  Sapperton,  a  diftance  of 
near  eight  miles.  The  canal  is  42- feet  in  width  at  top  and 
30  at  the  bottom.  The  tunnel  (which  is  extended  under 
Sapperton  Hill,,  and  under  that  part  of  earl  Bathurft  s 
grounds  called  Haley  Woody  making  a  diftance  of  two  miles 
and  three  furlongs)  is  near  1  5  feet  in  width,  and  can  na¬ 
vigate  barges  of  7©  tons.  The  canal  defcending  hence  134- 
feet,  by  14  locks,  joins  the  Thames  at  Lechlade,  a  diftance 
of  above  20  miles.  In  the  courfe  of  this  vaft  undertaking, 
the  canal,  from  the  Severn  at  Froomlade  to  Inglefharn, 
where  it  joins  the  Thames,  is  a  diftance  of  more  than  30  mile4*. 
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The  expellee  of  it  exceeded  the  fum  of  206, odd.  of  which 
30C0I.  are  faid  to  have  been  expended  in  gunpowder  alone, 
bled1  for  the  blowing  lip  of  the  rock.  This  new  canal  was 
*  completed  in  1789*  in  lefs  than  feven  years  from 'its  com¬ 
mencement.  A  communication,  not  only  with  the  Trent, 
but  with  the  Merfey,  has  likewife  been  effected  by  a  canal 
from  Oxford  to  Coventry ;  and  an  aCt  of  parliament  has 
pafled  to  extend  another  canal  from  this,  at  Braunfton,  to 
the  Thames  at  Brentford.  This  is  to  be  called  The  Grand 
jfunttien  Canal.  On  the  extenfive  advantages  refulting 
from  thefe  navigable  communications  from  the  metropolis 
with  the  ports  of  Briftol,  Liverpool,  Hull,  Sec.  and  the 
principal  manufacturing  towns  in  the  'inland  parts  of  the 
kingdom,  it  is  needlefs  to  expatiate.  The  tide  flows  up  the 
Thames  as  high  as  Richmond,  which,  following  the  wind¬ 
ing  of  the  river,  is  70  miles  from  the  ocean  ;  a  greater 
diftance  than  the  tide  is  carried  by  any  other  river  in 
Europe.  The  water  is  efteemed  extremely  wholefome,  and 
fit  for  ufe  in  very  long  voyages,  during  which  it  will  work 
itfelf  perfectly  fine. 

Thames  is  alfo  the  name  of  a  river  in  the  ftate  of  Con¬ 
necticut  in  America.  See  the  article  Connecticut. 

THANE,  or  Thanus,  a  name  given  to  the  nobility  in 
Britain  before  the  time  of  William  the  Conqueror.  It  fig- 
nifies  a  minilter  or  honourable  retainer,  from  the  verb  thenian 
“  to  minifter.”  There  were  feveral  degrees  of  nobility 
timong  the  Anglo-Saxons  ;  but  thofe  moft  commonly  men¬ 
tioned  are  the  king's  thanes  and  the  alderman’s  thanes. 

The  king’s  thanes  feem  to  have  been  of  three  different  de¬ 
crees,  according  to  their  different  degrees  of  wealth  or  fa¬ 
vour  at  court.  The  alderman’s  thanes  feem  to  have  been 
of  the  lowefl  degree  of  nobility,  and  next  to  them  thofe  who 
were  promoted  to  that  dignity  from  their  advancement  in 
the  church,  from  their  valour,  fuccefs  in  agriculture  or  com¬ 
merce  :  for  if  a  ceorl  or  farmer  applied  to  learning  and 
attained  to  priefts  orders,  if  he  acquitted  himfelf  fo  well  as  to 
obtain  from  a  nobleman  five  hythes  of  land,  or  a  gilt  fword, 
helmet,  and  breaft-plate,  the  reward  of  his  valour ;  or  if  by 
his  induftry  he  had  acquired  the  property  of  five  hythes  of 
land  ;  or  if  lie  applied  to  trade,  and  made  three  voyages  be¬ 
yond  fea  in  a  fhip  of  his  own,  and  a  cargo  belonging  to 
himfelf— he  was  denominated  a  thane . 

The  thanes,  who  were  the  only  nobility  among  the  Anglo- 
Saxons,  were  a  very  numerous  body  of  men,  comprehending 
all  the  confiderable  landholders  in  England,  and  filling  up 
that  fpace  in  foeiety  between  the  ceorls  or  yeomanry  on  the 
one  hand,  and  the  royal  family  on  the  other  ;  which  is  now 
occupied  both  by  the  nobility  and  gentry.  In  times  of 
war,  they  conflituted  the  flower  of  their  armies,  and  in  times 
of  peace  they  fwelled  the  trains  of  their  kings,  and  added 
greatly  to  the  fplendour  of  their  courts,  efpecially  at  the 
three  great  feflivals  of  Chriftmas,  Eafler,  and  Whitfuntide. 

'  s  tf/.From  this  body  all  the  chief  officers,  both  civil  and  mi- 
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nf  litary,  as  aldermen,  greeves,  earls,  heretogens,  &c.  were 
y xt  Bri:.  taken  ;  and  to  obtain  feme  of  thefe  offices  was  the  great 
vo  ‘  n*  object  of  their  ambition.  Before  they  obtained  an  office, 
their  lands  were  their  only  fupport ;  and  they  lived  in  great¬ 
er  or  lefs  affluence,  according  to  the  extent  of  their  eitates. 
Thefe  they  divided  into  two  parts ;  one  of  which  they  call¬ 
ed  their  inlands ,  and  the  other  their  out  lands.  Their  in¬ 
lands  they  kept  in  their  own  immediate  poffeffion,  and  cul¬ 
tivated  them  by  the  hands  of  their  (laves  and  villains,  in 
order  to  raife  provilions  for  their  families  ;  their  outlands 
they  granted  to  ccorls  or  farmers,  either  for  one  year,  or 
for  a  term  of  years  ;  for  which  they  received  a  certaip  lii- 
pulated  proportion  of  their  produce  annually.  Thefe 
'tuftoms  had  long  prevailed  among  their  anceftors  in  Ger¬ 


many,  and  were  adhered  to  by  their  pofterity  in  Eugiand  Thanet 
^ill  the  conquelt.  ,  J| 

The  thanes  were  under  no  obligations  on  account  of  their  .  T  ** 
lands,  except  the  three  following,  which  tvere  indifpenfably 
neceflary  to  the  defence  and  improvement  of  their  country  : 

1  o  attend  the  king  with  their  followers  in  military  expedh. 
tions,  to  affift  in  building  and  defending  the  royal  cables, 
and  in  keeping  the  bridges  and  highways  in  proper  repair* 

.To  thefe  obligations  all  proprietors  of  land  (even  the 
churchmen  for  a  long  time  not  excepted)  were  fubjeded  ; 
and  thefe  fervices  were  confidered  as  due  to  their  country, 
rather  than  to  the  perfons  of  their  kings  ;  and  were  agreed 
to  by  all  as  being  neceffary  to  their  own  prefervation  and 
conveniency. 

This  title  of  thane  was  abolifhed  in  England  at  the  con. 
quefl,  upon  the  introdu&ion  of  the  feudal  fyftem  by  Wil- 
liarm  The  titles  of  earl  and  baron  were  about  the  lame  pe¬ 
riod  introduced  into  Scotland  by  Malcolm  Canmore,  and  the 
title  of  thane  fell  into  difufe. 

THANET,  an  ifland  of  the  county  of  Kent,  furrounded 
by  the  fea  except  on  the  north- eaft  fide,  where  it  is  bound¬ 
ed  by  the  branches  of  the  river  Stour,  now  inconfiderable  to 
what  they  were  formerly.  It  contains  feveral  villages,  and 
the  fea-port  towns  of  Margate  and  Ramfgate,  and  has  the 
title  of  an  earldom.  It  is  celebrated  for  being  the  fpot 
through  which  arts,  fciences,  and  divine  knowledge,  came 
into  this  happy  ifle.  The  Britons  called  it  Richborough , 
from  its  vicinity  to  the  city  of  that  name,  now  only  a  vener¬ 
able  ruin  ;  but  the  Saxons  called  it  Thanet ,  from  iirc,  ha¬ 
ving  fo  many  beacons  ere&ed  on  it.  It  is  in  the  north-eaft 
part  of  the  county,  lies  open  to  the  fea  on  the  north  and  eaft, 
with  the  river  Wantfum  on  the  weft  and  fout-h,  is  about  10 
miles  long  from  the  North  Foreland  to  Sai  re-Bridge,  and 
about  8  broad  from  We  fig  ate  to  Sandwich- Ferry.  The  Luckombe's 
north  part  of  it  is  all  arable,  except  fomc  barren  land,  that 
is  fown  with  faintfoiri,  which  produces  a  load  and  fome-Gaz^r* 
times  two  loads  of  hay  upon  an  acre  ;  by  which  means,  the 
land  that  otherwife  is  not  worth  half-a  crown  an  acre 
yields  30s.  or  40s.  The  fouth  and  weft  parts  of  the  ifland 
are  moft  of  them  marfh  or  pafture  lands.  The  foil  is  gene¬ 
rally  very  fertile,  efpecially  in  the  belt  of  barley,  and  other 
forts  of  grain,  of  which  it  is  computed  above  20, 000  quarters 
are  lent  hence  to  London  in  a  year,  befuks  what  is  fold  to 
other  places.  The  alga  marina ,  or  fea- ore,  as  they  call  it, 
is  their  chief  manure.  This  they  dry  on  the  fhore,  and  * 
burn,  in  order  to  make  kelp,  which  the  potters  ufe  in 
glazing  their  ware.  But  the  fmell  of  the  rotten  ore  upon 
the  foil,  and  the  fmoke  of  it  when  burning,  is  very  noiiome. 

The  gentlemen’s  families  are  for4he  moft  part  gone  from 
this  part  of  the  county,  having  fold  their  eflates  ;  fo  that 
their  manfion  feats  are  converted  into  farm-houfes  ;  but  then, 
on  the  other  hand,  many  of  the  yeomen  and  farmers  have 
good  eflates,  on  which  they  live  very  genteelly.  In  this 
iflaud  are  ten  parifhes,  but  feven  pariffl-cliurches,  and  one 
chapel. 

THAPSIA,  the  deadly  carrot,  in  botany:  A  genus 
of  plants  belonging  to  the  clais  of  pentandria ,  and  order  of 
digynia  ;  and  in  the  natural  fyftem  ranging  under  the  45th 
order,  umbellate.  f  he  fruit  is  oblong  and  girt  with  a  mem¬ 
brane.  There  are  five  fpecies  ;  the  villofa,  ftetida,  afclepium, 
garganica,  and  trifoliata.  rI  he  roots  of  the  fxtida  were 
formerly  ordered  in  medicine,  but  are  now  entirely  difufed  ; 
a  fmall  dole  operating  with  extreme  violence  both  upwards 
and  downwards. 

THAWING,therefolutionof  ice  into  its  former  fluid  ftate 
by  the  warmth  of  the  air.  See  Congelation  and  Frost. 

THEA.  in  botany.  See  Tea.  ’ 
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THEATINES,  a  religious  order  in  the  Romith  church, 
fo  called  from  their  principal  founder  John  Peter  Caraffa, 
v~"""  then  bishop  of  Theate,  or  Chieti,  in  the  kingdom  of  Naples, 
and  afterwards  pope,  under  the  name  of  Paul  IV.  1  he 
names  of  the  other  founders  were  Gaetan,  Boniface,  and 
Configlieri.  Thefe  four  pious  men  defiring  to  reform  tne 
ccclefiaftical  date,  laid  the  foundation  of  an  order  or  regular 
clerks  at  Rome  in  the  year  1524.  P°Pe  Clement  VII.  ap¬ 
proved  the  inflitution,  and  permitted  the  brethren  to  make 
the  three  religious  vows,  to  eled  a  fuperior  every  three 
years,  and  to  draw  up  ftatutes  for  the  regulation  of  the 
order.  .They  firft  endeavoured,  by  their  example,  to  revive 
among  the  clergy  the  poverty  of  the  apoftles  and  firft  dif- 
ciples  of  our  Saviour,  and  were  the  fir  It  who  afiumed  the 
title  of  regular  cl erhs. 

THEATRE,  a  place  in  which  fhows  or  dramatic  re- 
prefentations  are  exhibited. 

For  the  origin  of  the  dramatic  art  we  always  turn  our 
eyes  to  Greece,  the  nurfery  of  the  arts  and  fciences.  It  may 
indeed  have  been  known  among  more  ancient  nations,  but 
no  records  remain  fufficient  to  fupport  this  opinion.  The 
different  ftates  of  Greece  afferted  their  claim  to  the  honour 
of  having  given  it  birth,  but  the  account  ol  the^  Athenians 
is  moft  generally  received.  It  derived  its  origin  from  the 
hymns  which  were  fung  in  the  fellivals  of  Bacchus  in  honour 
of  that  deity.  While  thefe  reiounded  in  the  ears  of  the 
multitude,  chorufes  of  Bacchants  and  Fauns,  ranged  round 
certain  obfeene  images  v/hich  they  carried  in  triumphal 
proceffion,  chanted  Iaicivious  fongs,  and  fometimes  facrificed 
individuals  to  public  ridicule. 

This  was  the  practice  in  the  cities  ;  but  a  lull  greater 
licentioufneis  reigned  in  the  worfhip  paid  to  the  fame  divi- 
Araclarfus  nity  by  the  inhabitants  of  the  country,  and  efpecially  at  the 
Travels)  feafon  when  they  gathered  the  fruits  of  his  beneficence. 

Vintagers,  befmeared  with  wine-lees,  and  intoxicated  with  joy 
and  the  juice  of  the  grape,  rode  forth  in  their  carts,  and  at¬ 
tacked  each  other  on  the  road  with  grofs  iarcafms,  revenging 
themfelves  on  their  neighbours  with  ridicule,  and  on  the  rich 
by  publifhing  their  injuflice. 

Among  the  poets  who  flourifhed  at  that  time,  fome  ce¬ 
lebrated  the  great  a<£lions  and  adventures  of  gods  and  heroes, 
and  others  attacked  with  afperity  the  vices  and  abfurdities 
of  individuals.  The  former  took  Homer  for  their  model, 
and  fupported  themfelves  by  his  example,  of  which  tney 
made  an  improper  life.  Homer,  the  moft  tragic  o^  P®et8j 
the  model  of  all  who  have  fucceeded  him,  had  in  the  Iliad 
and  the  OdyfTey  brought  to  perfe&ion  the  heroic  poem,  and 
in  his  Matgites  had  employed  pleafantry.  But  as  the  charm 
of  his  works  depends  in  a  great  meafure  on  the  pafiions  and 
motion  with  which  he  knew  to  animate  them,  the  poets  who 
came  after  him  endeavoured  to  introduce  into  theirs  an  action 
which  might  excite  emotion  or  mirth  in  the  fpeCtators : 


vol.  i. 


players  on  the  fiute  who  entered  into  competition  were  cn* 
joined  by  an  exprefs  law  to  reprefent  fucceffively  the  circum- 
fiances  that  had  preceded,  accompanied,  and  followed  the 
vidlory  of  Apollo  over  Python.  .  .  . 

Some  years  after  this  regulation,  Sufarion  and  I  nefpis, 
both  born  in  a  fmall  borough  of  Attica,  named  Icar‘tay  ap¬ 
peared  each  at  the  head  of  a  company  of  adlors,  the  one  on 
a  kind  of  ftage,  the  other  in  a  cart  (a).  The  former  at¬ 
tacked  the  vices  and  abfurdities  of  his  time ;  and  the  latter 
treated  more  noble  fubje<5ls,  which  he  took  from  hiilory. 

The  comedies  of  Sufarion  were  in  the  fame  tafte  with  thofc 
indecent  and  latirical  farces  which  were  afterwards  performed 
in  fome  ol  the  cities  of  Greece.  They  were  long  the  fa¬ 
vourite  entertaintment  of  the  country  people.  Athens  did 
not  adopt  this  fpecies  of  exhibition  until  after  it  was  brought 

to  perfection  in  Sicily.  . 

i  hefpis  had  more  than  once  feen  in  the  feftivals,  in  which 
as  yet  hymns  only  were  fung,  one  ol  the  fingers,  mounted 
on  a  table,  form  a  kind  ol  dialogue  with  the  chorus.  From 
this  hint  lie  conceived  the  idea  of  introducing  into  the  tra¬ 
gedies  an  aftor  who,  by  fimple  recitals  introduced  at  inter¬ 
vals,  fhould  give  relief  to  the  chorus,  divide  the  a&ion,  and 
render  it  more  interefting.  This  happy  innovation,  toge¬ 
ther  with  fome  other  liberties  in  which  he  had  allowed  him- 
felf,  pave  alarm  to  the  legiflator  of  Athens,  who  was  more 
able  than  any  other  perfon  to  difeern  the  value  or  danger  of 
the  novelty.  Solon  condemned  a  fpecies  of  compofition  in 
which  the  ancient  traditions  were  difgyifed  by  fi&ions.  “  It 
we  applaud  faliehood  in  our  public  exhibitions  (faid  he  to- 
Thefpis),  we  fhall  foon  End  that  it  will  infinuate  ltfelf  into 

our  moft  facred  engagements.”  ,  . 

The  excefiive  approbation  and  delight  with  which  both 
the  city  and  country  received  the  pieces  of  Thefpis  and 
Sufarion,  at  once  juftified  and  rendered  ufelefs  the  fufpici- 
ous  forefight  of  Solon.  The  poets,  who  till  then  had  only 
exercifed  their  genius  in  dithyrambics  and  licentious  fatire, 
ftruck  with  the  elegant  forms  which  thefe  fpecies  of  com¬ 
pofition  began  to  affume,  dedicated  their  talents  to  tragedy 
and  comedy.  Soon  a. ter  a  greater  variety  was  introduced 
in  the  fubjefts  of  the  former  of  thefe  poems.  I  hole  who 

Vudgc  of  their  pleafures  only  from  habit  exclaimed,  that  thefe 

fubjefts  were  foreign  to  the  worfhip  ot  Bacchus  ;  but  the 
greater  number  thronged  with  Hill  more  eagernefs  after  the 

new  pieces.  .  ,  .  r 

Phrynichus,  the  difciple  of  Thefpis,  made  choice  ot 
that  kind  of  verfe  which  is  moft  fuitable  to  the  drama,  was-, 
the  author  of  fome  other  changes,  and  left  tragedy  in  its  in- 

JEfchylus  received  it  from  Ins  hands  enveloped  In  a  rude 
veftment,  its  vifage  covered  with  falfe  colours,  or  a  mafic  in- 
expreffive  of  charafter,  without  either  grace  or  dignity  m 
its  motions,  infpiring  the  defire  of  an  intereft  which  it  with 


which  might  excite  emotion  or  m.rth  in  the  Ipectators  :  it  ^  attached  t0  the  buffooneries  which 


Hide  effays,  which  have  fince  been  fly  led  indifferently  either 
tragedies  or  comedies,  becaufe  they  unite  the  characters  or 
thofc  two  dramas.  The  authors  of  thefe  fketches  have  been 
diftinguifhed  by  no  difeovery  ;  they  only  form  in  the  hiftoiy 
of  the  art  a  fucceffion  of  names  which  it  would  be  ufelefs  to 

seeal  to  light.  . 

The  necefiity  and  power  of  theatrical  intereft  was  already 
known.  The  hymns  in  honour  of  Bacchus,  while  they  de- 
feribed  his  rapid  progrefs  and  fplendid  conquefts,  became 
imitative  ;  and  in  the  contefts  of  the  Pythian  games,  the 


had  amufed  its  infant  years,  and  expreffing  its  conceptions 
fometimes  with  elegance  and  dignity,  but  frequently  in  a 
feeble  and  low  ftyle,  polluted  with  v;rofs  obfcemties. 

in  his-  firft  tragedies  he  introduced  a  fecond  a&ar  ;  and 

afterward,  copying  the  example  ot  Sophocles,  who  had  juft 
entered  on  his  theatrical  career,  he  admitted  a  third,  and 
fometimes  even  a  fourth.  By  this  multiplicity  of  peon¬ 
ages,  one  of  his  attars  became  the  hero  ot  the  piece,  and 
attracted  to  himfelf  the  principal  intereft  ;  and  as  the  chorus 
now  held  only  a  fubaltern  ftation,  jEfchylus  took  care  to 
J  ffiorten 


(a)  Sufarion  reprinted  his  firft  pieces  towards  the  year  580  before  Chrift. 
attempts  in  tragedy,  and  afted  his  Alceftisin  53^«  , 


Some  years  after,  Thefpis  made  his  firft 
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ftorten  its  part,  and  perhaps  even  carried  this  precaution 

J  too  far. 

He  is  cenfured  for  having  admitted  mute  charafters  into 
his  drama.  Achilles,  after  the  death  of  his  friend,  and 
Niobe,  after  the  deftru&ion  of  her  children,  appear  on  the 
flage,  and  remain  during  feverabfcenes  motionlefs,  with  their 
heads  covered  with  a  veil,  and  without  uttering  a  word  ; 
but  if  their  eyes  had  overflown  with  tears,  and  they  had 
poured  forth  the  bitterefl  lamentations,  could  they  have  pro¬ 
duced  an  effedl  fo  terrible  as  this  veil,  this  iilence,  and  this 
abandonment  to  grief  ? 

It  was  not  fufficient  that  the  noble  and  elevated  flyle  of 
tragedy  fhould  leave  in  the  minds  of  the  auditors  a  ftrong 
tmpreflion  of  grandeur  ;  to  captivate  the  multitude,  it  was 
requifite  that  every  part  of  the  fpedlacle  fhould  concur  to 
produce  the  fame  effe&.  It  was  then  the  general  opinion 
that  nature,  by  bellowing  on  the  ancient  heroes  a  more 
lofty  llature,  had  imprefted  on  their  perfons  a  majefly  which 
procured  them  as  much  refpe£l  from  the  people  as  the  en- 
figns  of  dignity  by  which  they  were  attended.  JEfchylus 
therefore  raifed  his  a£lors  on  high  flilts-  or  bufkins.  He 
covered  their  features,  which  were  frequently  difagreeable, 
with  a  mafic  that  concealed  their  irregularity.  He  clothed 
them  in  flowing  and  magnificent  robes,  the  form  of  which 
was  fo  decent,  that  the  priefte  of  Ceres  have  not  blufhed  to 
adopt  it.  The  inferior  a£lors  were  alfo  provided  with  mafks 
and  dreffes  fuited  to  their  parts. 

In  (lead  of  thofe  wretched  fcafFolds  which  were  formerly 
ere&ed  in  hafle,  he  obtained  a  theatre  furnifhed  with  ma¬ 
chines,  and  embelliflred  with  decorations.  Here  the  found 
of  the  trumpet  was  reverberated,  incenfe  was  feen  to  burn 
on  the  altars,  the  fhades  of  the  dead  to  arife  from  the  tomb, 
and  the  furies  to  rufh  from  the  gulphs  of  Tartarus.  In  one 
of  his  pieces  thefe  infernal  divinities  appeared,  for  the  firft 
time,  with  mafks  of  a  horrid  palenels,  torches  in  their  hands, 
ferpents  intertwined  in  their  hairs,  and  followed  by  a  nu¬ 
merous  retinue  of  dreadful  fpe&res.  It  is  faid  that,  at  the 
fight  of  them,  and  the  found  of  their  terrific  howlings,  ter¬ 
ror  feized  on  the  whole  affembly,  women  mifearried,  and 
children  expired  with  fear ;  and  that  the  magifirates,  to 
prevent  fimilar  accidents  in  future,  commanded  that  the 
chorus  fhould  confifl  only  of  fifteen  aclors  inflead  of  fifty. 

The  effedl  of  fo  many  new  objects  could  not  but  aftouifh 
the  fpedators  ;  nor  were  they  ldfs  furprifed  aqd  delighted 
at  the  intelligence  difplayed  in  thd  performance  of  the 
a&ors,  whom  iEfchylus  almofl  always  excrcited  himfelf. 
He  regulated  their  fleps,  and  taught  them  to  give  addition¬ 
al  force  to  the  a&ion.  by  new  and  expreffive  geitures. 

The  progretsof  the  art  was  extremely  rapid.  iEfchylus 
was  born  525  years  before  Chrifl,  11  years  after  Thefpis 
had  adled  hh  Alceflis.  He  had  for  competitors  Cboerilus 
Pratenas,  and  Phrynichus,  whofe  glory  he  eclipied,  and 
Sophocles,  who  rivalled  his  own.  Sophocles  was  born  about 
the  year  497  13.  C.  about  r  4  years  before  Euripides.  Thefe 
carried  tragedy  to  the  highefl  perfection  to  which  it  attain¬ 
ed  among  the  Greeks*  jEfchylus  painted  men  greater  than 
they  can  be,  Sophocles  as  they  ought  to*  be,  and  Euripides 
as  they  are. 

Invented  towards  the  50th  Olympiad  (about  580  B.  C), 
and  adapted  to  the  rude  manners  of  the  rudics,  comedy  ven¬ 
tured  m.t  to  approach  the  capital  ;  and  if  by  chance  fome 
companies  of  adiors,  who  were  unconnected  with  any  others, 
found  their  way  into  the  city,  and  performed  their  indecent 
farces,  they  were  lefs  authorifed  than  tolerated  by  the  go-' 
vernment.  It  was  not  till  after  a  long  infancy  that  this 
fpecies  of  drama  began  fuddenly  to  make  a  rapid  improve¬ 
ment  in  Sicily.  Inflead  of  a  fuccefiion  of  feenes  without 
connection  or  tendency3  the  philofopher  Epicharmus  intro- 
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duced  an  a&ion,  all  the  parts  of  which  had  a  dependence  on  Theatre, 
each  other  ;  and  conduced  his  fubjeCl,  without  wandering 
from  it,  through  a  juil  extent  to  a  determinate  end.  His 
pieces,  fubjeCled  to  the  fame  laws  as  tragedy,  were  known 
in  Greece,  where  they  were  confidered  as  models  ;  and  co¬ 
medy  foon  fhared  with  her  rival  the  fuffrages  of  the  public, 
and  the  homage  due  to  genius.  The  Athenians,  efpeciallv, 
received  her  with  the  lame  tranfports  as  they  would  have 
teflified  at  the  news  of  a  viClory  ;  many  of  their  poets  ex- 
ercifed  their  genius  in  this  novel  fpecies  of  compofition  ; 
and  their  names  adorn  the  numerous  fill  of  writers  who  have 
been  difling uifhed  in  comedy  from  the  time  of  Epicharmus. 

Such  were,  among  the  more  ancient,  Magnes,  Cratinus,  Cra¬ 
tes,  Pherecrates,  Eupolis,  and  Ariilophanes.  They  all  dou- 
rifhed  in  the  age  of  Pericles. 

If  we  perufe  the  comic  pieces  which  have  come  down  to 
us,  we  fhall  be  convinced  that  the  foie  objed  o?  the  authors 
was  to  pleafe  the  multitude.  The  gods  and  heroes  were 
traveflied,  grofs  and  obfeene  language  was  often  employed, 
and  virulent  jnve&ives  were  often  thrown  out  againfl  indi¬ 
viduals  of  the  firfl  rank  for  genius  and  virtue.  Towards 
the  end  of  the  Peloponnefian  war  the  licentioufnefs  of  co¬ 
medy  was  reflrained.  The  chorus  was  laid  alide,  becaufe 
the  rich  citizens  were  alarmed,  and  would  no  longer  contri¬ 
bute  money  to  fupport  it,  nor  provide  mafks  with  portraits 
for  expofing  individuals. 

The  poets  being  thus  reflrained  from  mentioning  names 
of  living  perfons  on  the  flage,  invented  fall’e  names.  They 
flill  expofed  real  and  known  charaCleis  ;  and  thus  gave  a 
more  exquifite  gratification  to  the  ipe&ators,  who  were 
highly  amufed  with  finding  out  the  perfohs  intended.  The 
confequence  of  the  law  was  only  to  make  that  done  with 
delicacy  which  wasyformerly  done  in  the  mofl  indecent  and 
fcurrilous  manner.  Ariilophanes,  in  fome  of  his  latefl  pie¬ 
ces,  has  given  us*  fome  good  examples  of  this  kind  of  come-  - 
dy,  which  is  fometimes  called  the  middle  comedy. 

Comedy  was  Hill  liable  to  abufe,  and  therefore  required 
farther  reformation.  As  the  ufe  of  real  names  had  former¬ 
ly  been  prohibited,  real  fubjedls  were  alfo  forbidden  ;  and  - 
comedy  from  that  time  was  no  longer  a  fury  armed  with 
torches,  or  a  firebrand  festte ring  mifehief,  but  apleafing  and 
inftru£tive  companion.  This  is  called  the  new  comedy.  The 
mofl  eminent  among  the  Greeks  in  this  improved  fpecies 
was  Menander.  His  writings  are  nov\?  lofl ;  but  we  may 
form  a, good  eflimate  of  their  merit  from  the  comedies  of 
Terence,  which  are  faid  to  have  been  borrowed  from  Me¬ 
nander,  and  to  have  nearly  relembled  the  original,  though 
inferior  in  that  vis  comica  by  which  the  elegant  Grecian  was 
diflinguifhed.  The  comedy  of  Menander  is  that  which  has 
been  cultivated  in  modern  times. 

To  give  fome  idea  of  a  Grecian  theatre,  we  fhalb  deferibe 
very  fhortly  the  theatre  of  Bacchus  in  Athens,  which  was 
built  by  the  famous  architect  Philos  in  the  time  of  Pericles. 

The  part  intended  for  the  fpedlators  was  of  a  femicircular 
form,  at  the  diameter  of  which  was  ere&ed  the  flage.  The 
orcheitra  occupied  the  fpace  where  the  pit  in  modern  the* 
atres  is  fituated,  where  the  mufic,  the  chorus,  and  the  mimi 
were  placed.  It  was  four  feet  elevated  above  the  ground. 

The  fpedlators  were  arranged  in -three  galleries  round  all 
the  fides  of  the.  orcheflra  except  that  next  the  flage,'  each 
gallery  containing  eight  rows  of  feats.  At  the  farther  eneb- 
of  the  orcheflra,  where  the  ftage  is  eredled  in  modern  the¬ 
atres,  flood  the  thymele  or  logeon,  but  projefling  a  little  Gentleman's  ? 
towards  the  audience.  It  was  a  little  higher  than  the  or-  Magazine 
cheflra,  and  did  not  extend  the  whole  breadth  of  it,  In^  r 
fome  theatres  it  was  only  fix  feet  fquare.  Here  the  prin¬ 
cipal  part  of  the  chorus  made  their  recitations,  and  in  co¬ 
mical  interludes  the  mimi  performed*.  Behind  the  thy- 
6  sneie* 
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Theatre,  elc  appeared  the  ftage  or  profeemon, 
u — v— ■  ted.  No  part  of  this  theatre  was  covered  except  the  ftage, 

and  a  high  gallery  called  ctreys  let  apait  for  tire  women. 
The  Athenians,  being  expofed  to  the  weather,  came  ufually 
with  great  cloaks,  to  fee u re  them  from  the  rain  or  the  cold; 
and  for  defence  again  ft  the  fun,  they  had  the  fcuidion,  a  kind 
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of  paraibl,  which  the  Romans  ufed  alfo  in  their  theatres  by 
the  name  of  f umbtll# :  out  when  a  fudtlen  itorni  aio^e,  the 
play  was  interrupted,  and  the  ipediators  diiperfed.^ 

A  fort  of  tent-work  over  the  entire  area  of  the  edifice 
might  have  been  contrived  as  a  (belter  from  the  rain  and  a 
Thade  from  the  fun.  Such  a  covering  would  have  obviated 
the  inconveniences  of  roofed  theatres,  which  obilrudl  the 
free  communication  of  the  air,  and  of  unroo:ed  theatres, 
which  do  not  keep  out  the  weather.  At  Athens  the  plays 
were  always  reprefented  in  the  day-time,  which  made  the 
unroofed  theatres  lefs  inconvenient. 

Plays  were  reprefented  only  during  the  three  feftivals  fo- 
lemnized  in  honour  of  Bacchus,  ihc  firft  of  thefe  was  ce¬ 
lebrated  at  the  Pirieus,  where  fome  of  Euripides’s  pieces 
were  firil  pei formed.  The  fecond,  which  lafted  only  one 
day,  was  kept  at  the  end  of  January  or  beginning  of  Fe¬ 
bruary.  The  third,  called  the  greater  Dionyfia ,  was  cele¬ 
brated  a  month  after.  It  continued  feveral  days,  and  at¬ 
tracted  a  great  multitude  of  fpeClators.  In  the  feftivals 
which  lafted  only  one  day,  five  or  fix  dramatic  pieces,  either 
tragedies  or  comedies,  were  performed.  But  in  the  greater 
Dionyfia,  which  continued  longer,  12  or  15,  and  fornetimes 
more,  were  adled.  The  performance  began  early  in  the 
morning,  and  fometimes  lafted  the  whole  day. 

The  chorus,  according,  as  the  fubjed  demanded, .  was 
compofed  of  men  and  women,  old  men  or  youths,  citizens 
or  flaves,  priefts,  foldiers,  & c.  to  the  number  of  15  *n  tia* 
gedy,  and  24  in  comedy.  The  chorus  came  upon  the  ftage 
preceded  by  a  flute-player,  who  regulated  their  fteps  ;  fome¬ 
times  one  after  the  other,  but  in  tragedy  more  frequently 
three  in  front  and  five  in  depth,  or  five  in  front  and  three  in 

depth.  , 

The  fame  perfons  performed  both  in  tragedy  and  come- 
dy  ;  but,  as  amom*  ourfelves,  it  was  rare  to  meet  with  any 
who  excelled  in  both.  The  pay  of  thofe  who  had  acquired 
preat  reputation  was  confiderable.  Polus  gained  a  talent  in 
two  days  (equal  to  L.Z2  $  Sterling*).  Players  of  eminence 
were  folicited  by  different  aftors  of  Greece  to  attend  their 
feftivals.  If,  after  making  an  engagement,  they  failed, 
they  were  obliged  to  pay  a  certain  fum  of  money  ;  anu  if 
they  were  abfent  during  the  feftivals  of  their  own  republic, 
they  were  condemned  to  a  heavy  fine. 

The  a&ors  had  habits  and  fymbols  fuited  to  their  parts. 
Kings  wore  a  diadem,  leaned  on  a  feeptre  which  fupported 
an  eagle  on  its  top,  and  were  drefted  in  long  robes  ot  purple 
or  other  fplendid  colours  ornamented  with  gold.  Heroes, 
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otifidtrabiy  eleva-  Etrurians  at  firft  only  danced  to  a  flute,  without  either  find¬ 
ing  or  adling.  The  Roman  youth  foou  imitated  them'at 
their  foie mn  feftivals,  adding  raillery  in  rude  veries,  and  ges¬ 
tures  adapted  to  the  fubjedt.  Thefe  vertes  were  called  b ef- 
centrin',  from  Fefcennia,  a  city  of  Etruria.  Invius  A  ndro- 
nicus  w?.vS  the  firft  poet  who  wrote  a  regular  play  in  Latin. 

This  happened  in  the  year  0^  Rome  5  1  2  or  5  1 4’  about  160 
years  after  the  death  of  Sophocles  and  Euripides,  and  52 
after  that  of  Menander.  The  Gtecian  model  was  after¬ 
wards  introduced  and  cultivated  much  by  fucceeding  dra¬ 
matic  writers.  This  was  the  model  of  Menander,  for  the  old 
and  middle  comedy  was  unknown  at  Rome.  As  the  Ro¬ 
mans  were  only  imitators  of  the  Greeks  in  the  dramatic  art, 
as  well  as  in  moft  of  the  arts  and  fciences,  nothing  more  is 
neceffary  to  be  Lid  in  addition  to  the  account  which  we 
have  already  given  ot  the  Grecian  ftage. 

The  origin  of  the  Englifh  ftage  is  hid  in  obfeurity.  It 
was  not,  however,  copied  from  the  Grecian  or  Roman  ;  for 
it  was  evidently  different  in  form  as  well  as  in  matter,  and 
may  with  more  propriety  be  deduced  from  a  Gothic  origi¬ 
nal.  It  appears  that  there  were  theatrical  entertainments 
in  England  almoil  as  early  as  the  conqueft;  for  we  are  told 
by  William  Stephanides  or  Fitz* Stephen,  a  monk,  who  in 
the  reign  of  Henry  II.  wrote  his  Defcriptio  Nobiliflima  Cl -  1 

•vitatis  London!#,  that  “  London,  inftead  of  the  common  in¬ 
terludes  of  the  theatre,  had  plays  of  a  more  holy  kind;  re¬ 
presentations  of  the  miracles  of  confeflors,  and  the  iuffer- 
ings  of  martyrs.  At  this  time  there  were  alfo  certain  feta 
of  idle  people,  who  travelled  the  countries  and  were  called 
Mummers,  a  kind  of  vagrant  comedians,  whole  excellence 
confided  altogether  in  mimickry  and  humour. 

It  is  probable  that,  foon  after  this  time,  the  dramatic  re- 
prefentations  called  Myjler’tes  were  exhibited :  d  heie  myfte- 
ries  were  taken  from  feripture-hiftory :  lome  represented  the 
creation  of  the  world,  with  the  fall  of  Adam  awd  Eve;  fo*me 
the  ftory  of  Jofepli ;  and  others  even  the  incarnation  and  j 
fufrerings  of  the  Sou  of  God.  Thefe  pieces  were  exhibited^L 
in  a  manner  fo  ridiculous  as  to  favour  libertinifm  and  infide-^  ^ 
lity,  as  appears  by  a  petition  of  the  chaunters  of  St  Paul’s 
cathedial  to  Richard  II.  in  1 378,  praying,  that  <c  fome  un- 
expert  people  might  be  prohibited  from  reprefenting  the  lii- 
ftory  of  the  Old  Teftament  to  the  prejudice  of  the  faid  cler¬ 
gy,  who  had  been  at  great  expence  to  represent  it  publicly 
at  Chriftmas.” 

I11  the  year  1390,  the  paiilli  clerks  of  London  are  faid 
to  have  played  interludes  at  Skiimer’s-vvell  on  three  fuccef- 
five  days  in  July  ;  and,  in  1409,  to  have  aifled  for  eight 
days  lueceffively  a  play  concerning  the  creation  of  the  world, 
at  the  fame  place  which  thence  acquired  the  name  of  Clerk • 
ettwell. 

Thefe  Myfteries  were  fucceedcd  by  Moralities,  in  which 
there  were  fome  rude  traces  of  a  fable  and  a  moral ;  and 


or  other  iplendid  colours  ornamenteu  wiui  i^mu.  , -  ’  ,  <r  L* 

befides  having  their  ftature  frequently  increafed  to  fix  feet  fome  alfo  of  poetry,  the  virtues,  vicis,  and  other  affeaions 
-ra  n  _  J  .u  •  u„i \r  r^nm-tinn.  were  freauentlv  of  the  mind  being  frequently  pertenihea. 


Englifh  ||,  and  their  bulk  in  proportion,  were  frequently 
covered  with  the  fkin  of  a  lion  or  a  tyger,  and  armed  with 
fwords,  quivers,  and  clubs.  All  who  fuffered  misfortunes 
wore  a  black,  brown,  or  dirty  white  garment,  which  ire- 
quently  hung  in  tatters.  There  were  various  kinds  of  mafks 
for  tragedy,  comedy,  and  fatire.  Thefe  certainly  took  away 
the  pleafurc  arifing  from  the  expreffion  of  the  countenance  ; 
but  at  any  rate,  little  pleafure  could  be  derived  from  this  ctr- 
cumftance  in  a  Grecian  theatre,  from  its  immenie  fize,  and 
the  great  diilance  of  the  audience  from  the  ftage. 

Dramatic  entertainments  were  introduced  at  Rome  in  the 
year  of  the  citv  391.  They  were  called  ludi  fcevtci,  became 
they  were  firft'adted  in  a  fhade  formed  by  the  branches  and 
leaves  of  trees.  They  were  borrowed  immediately  from  E- 
truria,  whence  alfo  they  received  their  firft  players.  Iheft 


of  the  mind  being  frequently  perUnified. 

After  thefe  Moralities  came  what  were  called  Interludes, 
which  made  fome  approaches  to  wit  and  humour.  Many  of 
thefe  pieces  were  written  by  John  Heywood,  jefter  to  Hen- 
ry  VIII. 

Tn  the  time  of  Henry  VIII.  one  or  two  pieces  had  been 
publi fhed  under  the  clafiical  nrmes  of  Comedy  and  Tragedy , 
but  they  appear  not  to  have  been  intended  for  popular  ufe.  ^ 
It  was  not  till  the  religious  ferments  had  fublic’.ed  that  the  Percy* 
public  had  leifure  to  attend  to  dramatic  poetry.  In  the^^ 
reign  of  Elizabeth,  tragedies  and  comedies  began  to  appear^  ^ 
in  form,  and  could  the  poets  have  per  fevered,  the  firft  mo¬ 
dels  were  good.  Gorboduc,  a  regular  tragedy,  was  a£ted 
in  1  y 6 1  ;  and  Gafcoigne,  in  1566,  exhibited  'JocaJla,  a 
Thefe  tranllation  from  Euripides,  as  alfo  The  Suppofes ,  a  regular 
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comedy,  from  Ariofto,  near  thhty  years  before  any  of 
**  Shakefpeare’s  were  printed. 

The  people  however  Hill  retained  a  relifh  for  their  old 
myfteries  and  moralities,  and  the  popular  dramatic  poets 
fecm  to  have  made  them  their  models.  The  graver  fort  of  mo¬ 
ralities  appear  to  have  given  birth  to  our  modern  tragedy  ; 
as  our  comedy  evidently  took  its  rife  from  the  lighter  inter¬ 
ludes  of  that  kind.  And  r.s-moft  of  thefe  pieces  contain  an  ab- 
furd  mixture  of  religion  and  buffoonery,  an  eminent  critic  haS 
well  deduced  from  thence  the  origin  of  our  unnatural  tra- 
gi-comedies.  Even  after  the  people  had  been  accuftomed 
to  tragedies  and  comedies,  moralities  ftill  kept  their  ground. 
One  of  them,  intitled  The  Hew  Cujiom ,  was  printed  fo  late 
as  1573*  At  length  they  aihimed  the  name  of  mafques , 
and,  with  fome  claffical  improvements,  became  in  the  two 
following  reigns  the  favourite  entertainments  of  the  court. 

As  for  the  old  myfteries,  which  ceafed  to  be  a  died  after 
the  reformation,  they  feem  to  have  given  rife  to  a  third 
fpecies  of  ftage  exhibition  ;  which,  though  now  confounded 
with  tragedy  or  comedy,  were  by  our  firii  dramatic  writers  * 
confidcred  as  quite  diliindt  from  them  both  :  thefe  were 
hiftorical  pi?  ys,  or  liiilories  ;  a  fpecies  of  dramatic  writing 
which  refembled  the  old  myfteries  in  reprefenting  a  feries  of 
hiftorical  events  ftmply  in  the  order  of  time  in  which  they 
happened,  without  any  regard  to  the  three  great  unities. 
Thefe  pieces  feem  to  differ  from  tragedy  juft  as  much  as 
hiftorical  poems  do  from  epic  :  as  the  Pharfalia  does  from 
the  jEneid.  What  might  contribute  to  make  dramatic 
poetry  take  this  turn  was,  that  foon  after  the  myfteries 
ceafed  to  be  exhibited,  there  was  pnblifhed  a  large  collection 
of  poetical  narratives,  called  the  Mirror for  Magistrates ,  w here¬ 
in  a  great  number  of  the  moft  eminent  characters  in  Englifh 
hiftory  are  drawn  relating  their  own  misfortunes.  This 
book  was  popular  and  of  a  dramatic  caft  ;  and  therefore,  as 
an  elegant  writer  has  well  obferved,  might  have  its1  influence 
in  producing  hiftoric  plays.  Thefe  narratives  probably  fur- 
niff  ed  the  fubjedts,  and  the  ancient  myfteries  iuggefted  the. 
plan. 

Tha  t  our  old  writers  confidered  hiftorical  plays  as  fome-r 
v/bst  diftindt  from  tragedy  and  comedy,  appears  from  num-! 
berlefs  paffages  of  their  works.  Of  late  days  (fays  Stow 
in  his  Survey  of  London),  inftead  of  thofe  ftage  plays  have, 
been  uied  comedies,  tragedies,  interludes,  and  hiftories,  both, 
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fervance  ;  then  we  ought  to  try  Shskefpeare’s  hiftories  fcy 
the  general  laws  of  tragedy  and  comedy.  Whether  the  rule 
itfelf  be  vicious  or  not,  is  another  inquiry  ;  but  certainly 
we  ought  to  examine  a  work  only  by  tliofe  principles  ac¬ 
cording  to  which  it  was  compofed.  This  would  fave  much 
impertinent  qriticifm. 

Not  fewer  than  19  playhoufes  had  been  opened  before 
the  year  1633,  when  Prynne  publifhed  his  Hijiriomajiix . 
From  this  writer  we  learn  that  tobacco,  wine,  and  beer,  were 
in  thofe  days  the  ufual  accommodations  in  the  theatre,  as 
now,at  Sadlers  Wells.  With  regard  to  the  ancient  prices 
of  ad miffion,  the  playhoufe  called  the  Hope  had  five  different 
priced  feats,  from  ftxpence  to  half-a-cvown.  Some  houfes 
had  penny  benches.  The  two-penny  gallery  is  mentioned 
in  the  prologue  to  Beaumont  and  Fletcher’s  Woman  Hater  ; 
and  feats  of  threepence  and  a  groat  in  the  paffage  of  Prynne 
laft  referred  t'o.  But  the  general  price  of  what  is  now- 
called  the  Pit  feems  to  have  been  a  fhilling.  The  time  of 
exhibition  was  early  in  the  afternoon,  their  plays  being  ge¬ 
nerally  adted  by  day  light.  All  female  parts  were  performed 
by  men,  no  adlrcfs  being  ever  feem  on  the  public  ftage  before 
the  civil  wars.  And  as  for  the  playhoufe  furniture  and 
ornaments,  they  had  no  other  feenes  nor  decorations  of  the 
ftage,  but  only  old  tapcflry,  and  the  ftage  ftrewed  with 
ruffles,  with  habits  accordingly  ;  as  we  are  aft’ured  in  a  fhort 
Difcourfe  on  the  Englifh  Stage* *  fubjoined  to  Flecknoe’s 
Love's -Kingdom,  1674,  i2mo. 

(b)  For  the  flate  of  the  theatre  during  the  time  of  Shake- 
fpearc,  fee  Playhouse  ;  where  a  full  account  of  it  is  given 
from  the  late  valuable  edition  of  our  illuftrious  poet’s  works  • 
by  Mr  Malone.  During  the  whole  reign  of  Tames  I.  the 
theatre  was  in  great  profperity  and  reputation  :  dramatic 
authors  abounded,  and  every  year  produced  a  number  of 
new  plays  ;  it  became  a  fafhion  for  the  nobility  to  celebrate 
their  weddings,  birth-days,  and  other  occaftons  of  rejoicing, 
with  mafques  and  interludes,  which  were  exhibited  with  fur- 
prifing  cxpence  ;  our  great  architect,  Inigo  Jones,  being 
frequently  employed  to  furnifh  decorations,  with  all  the  lux¬ 
uriance  of  his  invention  and  magnificence  of  his  art.  The 
king  and  his  lords,  and  the  queen  and  her  ladies,  frequently 
performed  in  thefe  mafques  at  court,  and  the  nobility  at  their 
private  houfes ;  nor.  was  any  public  entertainment  thought 
complete  without  them.  This  tails  for  theatrical  entertain¬ 
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true  and  iained.”  Beaumont  and  Fletcher,  in  the  prologue, 
to  -the  Captain ,  fay, 

u  This  is  nor  comedy,  nqr  tragedy, 

Nor  hjjlory.'1 - 

Polonius  in  Hamlet  commends  the  adlors  as  the  beft  in 
the  world,  either  for  tragedic,  comedie,  hiftorie,  'paftorall, 
Scd  And  Shakefpearths  friends,  Hcminge  and  Condell,  in 
the  firft  follio  edition  of  his  plays,  in  1623,  have  not  only 
intitled  their  book  “  Mr  William  Shakefpeare’s  Comedies,. 
Hiftories,  and  Tragedies,”  but,  in  their  table  of  contents, 
have  arranged  them  under  thofe  three  feveral  heads ;  pla¬ 
cing,  in  the  clafs  of  hiftories,  4<  King  John,  Richard  ID 
Henry  IV.  2  pts,  Henry  V.  Henry  VI.  3  pts,  Richard  III. 
and  Henry  VIII.” 

1  his  diftindtion  deferves  the  attention  of  the  critics  :  for, 
if  it  be  the  firii  canon  ot  lound  eriticifm  to  examine  any 
Work  by  thofe  rules  the  author  prdcribed  for  his  firft  obr 


ments  continued  during  great  part  of  the  reign  of  king 
Charles  the  firft  ;  but,  m  the  year  1633,  it  began  to  be  op- 
pofed  by  the  Puritans  from  the  prefs ;  and  the  troubles  that 
foon  after  followed  entirely,  iufpended  them  till  the  reftora- 
tion  of  king  Charles  the  fecond  in  1660. 

The  king,  at  his  reftoration,  granted  two  patents,  one 
to  Henry.  Killigrew,  JTq;  and  the  other  to  Sir  William 
Davenant,  and  their  heirs  and  affagns,  for  forming  two  di- 
ftinbt  companies  of  comedians.  Killigrew’s  were  called  the 
King's  Servants,  and  Davenant’s  the  Duke's  Company .  About 
ten  of  the  company  called  the  King's  Servants  were  on  the 
royal  houfehold  cftablifhmeut,  having  each  ten  yards  of 
fcarlet  cloth,  with  a  proper  quantity  of  lace  allowed  them 
for  liveries  ana  in  their  warrants  from  the  lord  chamber- 
lain  they  were  ftyled  gentlemen  of  the  great  chamber . 

Till  this  time  no  woman  had  been  feen  upon  the* Englifh 
ftage,  the  characters  of  women  having  always  been  performed 
by  boys,  or  young  men  of  an  effeminate  afpeift,  which  pro-  * 
f  bably 


(b)  \\e  have  been  anxious  to  give  as  full  an  account  of  the  ancient  Englifh  drama  as  we  could  :  we  muft  not  omit,  > 
\vtver,  to  iiftorm  our  readers  what  Mr  Malone  fays  of  the  old  plays,  viz.  that  not  one  play  publifhed  before  1592 
vu  jear  a  fecond  reading ;  and  that  excluflve  of  myfteries,  moralities,  and  transitions,  there  are  but  34  pieces,  extant 

*iuch  were  publifhed  before  that  period, 
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Theatre,  induced  Shakefpeare  to  make  fo  few  of  his  plays  dc-  formed  but  feldom 

■~~,pend  upon  female  characters,  as  they  inuft  have  been  per¬ 
formed  to  gre?t  difad  vantage.  The  principal  characters  of 
In’s  women  are  innocence  and  fmvplicity,  fuch  are  Defdemona 
and  Ophelia  ;  and  his  fpecimen  of  fondnefs  and  virtue  in 
Portia  is  .  very  fhort.  But  the  power  of  re?.l  and  beautiful 
women  was  now  added  to  the  ftage  4  and  all  the  capital 
plays  of  Shakefpeare,  Fletcher,  and  Ben  Jonfon,  were  di¬ 
vided  between  the  two  companies,  by  their  own  alternate 
choice,  and  the  approbation  of  the  court. 

The  king’s  fervants  feem  to  have  been  allowed  to  be  the 
be  ft  company ;  and  when  the  variety  of  plays  began  to  be 
exhaufted,  they  drew  the  greater  audiences.  Davenant, 
therefore,  to  make  head  againft  them,  firft  added  fpe&acle 
and  mufic  to  a&ion,  and  introduced  a  new  fpecies  of  plays, 
fince  called  dramatic  operas ;  among  thefe  were,  The  Temp  jl, 

PfVi  he,  and  Circe ;  which,  with  many  others,  were  fet  off 
with  the  moll  expenfive  decorations  of  feenes  and  habits, 
and  with  the  bell  voices  and  dancers. 

In  1684  the  two  hordes  united,  and  continued  together 
Tor  ten  years.  In  1690  the  play  began  at  four  o’clock  ; 
and,  we  are  told,  the  ladies  of  faftiion  ufed  to  take  the  even¬ 
ing  air  in  Hyde-park  after  the  reprefentation  ;  by  which 
it  appears  that  the  exhibitions  were  in  fummer  too.  The 
principal  adtors  were,  Betterton,  Montfort,  Kynafton,  Sand- 
ford,  Nokes,  Underhill,  and  Leigh,  commonly  called  Tony 
Leigh ;  the  a&ieffes  were,  Mrs  Betterton,  Barry,  Leigh, 

Butler,  Montfort,  and  Bracegirdle  ;  and  to  this  company, 
in  this  year,  old  Cibber  was  admitted  as  a  performer  in  the 
lowed  rank.  It  was  a  rule  with  the  patentees,  that  no 
young  perfon,  who  offered  himfelf  as  an  a£lor,  fhould  be 
admitted  into  pay  till  after  at  lead  half  a  year’s  probation  ; 
and  Cibber  waited  full  three  quarters  of  a  year  before  he 
was  taken  into  a  falary  of  10s.  a  week. 

In  1695  a  new  theatre  was  opened  with  Mr  Congreve’s 
comedy  of  Love  for  Love,  which  had  Tuch  extraordinary 
fuccefs  (fays  Cibber)  that  fcarc-e  any  other  phy  was  a&ed 
there  till  the  end  of  the  feafon  ;  but  when  the  feafon  end¬ 
ed,  which  appears  to  have  begun  in  June,  he  does  not  tell 
us,  and  it  is  indeed  difficult  to  guefs ;  for  though  the  com¬ 
pany  a£ted  in  fummer,  it  feems  improbable  that  they  fhould 
fhut  up  the  houfe  in  winter,  as  it  is  difficult  to  conceive  any 
reafon  tor  fo  doing.  Congreve  was  then  in  fuch  high  repu¬ 
tation,  that  this  company  offered  him  a  whole  (hare  (but 
into  how  many  {hares  the  whole  was  divided  Colley  has 
not  told  us)  upon  condition  he  would  give  them  a  new 
play  every  year.  This  offer  he  accepted,  and  received  the 
advantage,  though  he  never  fulfilled  the  condition  ;  for  it  was 
three  years  before  he  produced  the  Mourning  Bride,  and 
three  more  before  lie  gave  them  the  Way  of  the  World . 

It  is  not  neceffary  that  we  give  in  detail  the  remaining 
hiftory  of  the  Englifh  Itage  :  thofe  who  are  anxious  to  be 
acquainted  with  it "may  con ful t  Cibber’s  hiilory  of  the  ftage, 
continued  by  Vidor,  under  the  title  of  A  Hijlory  of  the 
Theatres  of  f<ondon  and  Dublin  from  the  year  173°/  We 
{hall  only  mention  a  few  fads  refpe&im?  the  falaries  of  the 
players  about  that  period,  and  the  rife  of  the  price  of  play- 
tickets. 

A  difference  having  arifen  in  1733  between  the  mana¬ 
gers  and  adors,  molt  of  the  adors  let  up  for  themfelves  at 
the  little  theatre  in  the  Hay  market  Upon  this  the  mana¬ 
gers  publifhed  the  following  account  of  their  falaries,  to 
{hew  the  public  how  little  room  they  had  to  mutiny.  J  o 
Mi  Colley  C  ibber,  from  the  time  of  lettin,  his  {hare  till 
he  left  the  fta;;e,  1  2 1  1  2S.  per  week.  Mr  The.  Cibber  5I. 

Gentleman's  and  his  W1fe  s  whole  lalaiy  till  her  death,  without  doing  the 

£^^1  company  ?ny  fervice  the  greateft  part  of  the  winter  ;  and 
C  his  own  alfo,  during  the  time  of  his  being  ill,  who  per- 
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till  after  Chriftmas.  Mr  Mills  jun.  3 1# 
.under  the  fame  circumftances  with  regard  to  his  wife.  Mr 
Mills  fen.  il.  per  day  for  200  days  certain,  and  a  benefit 
•clear  of  all  charges.  Mr  Johnfton  5L  Mr  Miller  3I.  paid 
him  eight  weeks  before  he  aded,  befides  a  prefent  of  10 
guineas.  Mr  Harper  4I.  and  a  prefent  of  10  guineas.  Mr 
Griffin  4I.  arid  a  prefent.  Mr  Shepard  3I.  Mr  Hallam, 
for  himfelf  and  father  (though  the  latter  is  of  little  or  no 
fervice)  3I.  Mrs  Heron  5I.  raifed  from  40s.  laft  winter, 
yet  refufed  to  play  feveral  parts  affigned  her,  and  aded  but 
feldom  this  feaion.  Mrs  Butler  3I.  per  week*.  By  thefe  and 
other  falaries,  with  the  incident  charges  (befides  clothes 
and  feenes),  the  patentees  are  at  the  daily  charge  of  49 1. 
odd  money,  each  ading-day. 

Till  about  the  fame  time,  the  prices  at  the  theatre  were 
4s.  the  boxes,  2s.  6d.  the  pit,  1  s.  6d.  the  firil  gallery,  and 
is.  the  fecond,  except  upon  the  firft  run  of  a  new  play  or 
pantomime,  when  the  boxes  were  5  s.  the  pit  3s.  the  firft 
gallery  2  s.  and  the  fecond  1  s.  But  Fleetwood  thought  fit 
t©  raite  the  prices  for  an  old  pantomime,  which  was  revived 
without  expence.  This  produced  a  riot  for  feveral  nights, 
and  at  laft  a  number  deputed  by  the  pit  had  an  interview' 
with  the  manager  in  the  green  room,  where  it  was  agreed, 
that  the  advanced  prices  fhould  be  conftantly  paid  at  the 
doors,  and  that  fuch  perfons  as  did  not  choofe  to  flay  the 
entertainment  fhould  have  the  advanced  part  of  their  money- 
returned.  This  was  a  very  advantageous  agreement  for  the 
manager  ;  becaufe,  when  the  audience  had  once  paid  their 
money,  and  were  feated,  very  few  went  out  at  the  end  of 
the  play,  arid  demanded  their  advanced  money  ;  the  few 
that  did  it  at  firft,  foon  grew  tired,  and  at  Lft  it  fettled  in 
the  quiet  payment  of  the  advanced  price,  as  at  this  day. 

It  has  been  frequently  a  fuhje&  ot  debate,  whether  the 
ftage  be  favourable  to  morals.  We  do  not  mean  to  enter 
into  the  controverfy  ;  but  we  fhall  make  an  obfervation  or 
two.  It  will  be  allowed  by  all,  that  the  intention  of  the 
players  in  ading,  is  to  procure  money  ;  and  the  intention 
of  the  audience  in  attending  the  theatre,  is  to  feek  amufe- 
ment.  The  players  then  will  only  ad  fuch  plays  as  they 
believe  will  anfwer  their  intention.  And  what  fort  of  plays 
are  thefe  ?  They  are  fuch  as  correfpond  with  the  opinions, 
manners,  and  tafte,  of  the  audience.  If  the  tafte  of  the 
audience  be  grofs,  therefore  the  plays  will  be  grofs  ;  if 
delicate  and  refined,  they  will  be  the  fame.  And  if  we  go 
back  to  the  time  of  Shakefpeare,  we  fhall  find  that  this  has 
been  uniformly  the  cate.  The  conclufion,  then,  which  wc 
draw,  is  this,  if  the  tafte  of  the  audience  be  pure,  free  from 
licentioulnefs,  the  plays  will  be  the  fame,  and  the  ftage  will 
be  favourable  to  virtue. 

THEBAIC  Powder.  See  Pharmacy  Indtx. 

THE B AID,  a  celebrated  heroic  poem  of  Statius,  the 
fubjed  whereof  is  the  civil  war  of  Thebes,  between  the 
two  brothers  Eteocles  and  Polynices  ;  or  Thebes  taken  by 
r]  hefeus. 

r THEBES,  the  name  of  a  celebrated  city  of  ancient 
Greece.  It  is  fuppofed  to  have  been  built  by  Cadmus, 
abont  the  year  of  the  world  255  3.  This  Cadmus,  accord- Ao 
nig  to  the  Greeks,  was  the  fon  of  Agenor  king  ot  Sidon  or- 
of  Tyre  ;  but  the  Sidonians  allow  him  to  have  been  of  no^  ( 
higher  quality  than  his  cook,  and  tell  us  that  his  wife  was  lj1< 
a  mufician  at  court,  with  whom  he  ran  away  into  Greece. 
The  Greek  writers  tell  us,  that  being  commanded  by  his 
father  to  go  in  fearch  of  his  daughter  Europa,  whom  Jupi¬ 
ter  in  the  fhape  of  a  buff  had  carried  off,  and  forbid  to  re¬ 
turn  without  her,  he  built,  or  rebuilt,  the  city  of  Thebes, 
after  having  long  fought  her  in  vain.  He  wa6  at  firft  op- 
pofed  by  the  Hyantes  and  Aones  ;  the  former  of  whom 
lie  defeated  in  battle,  and  forced  to  retire  into  Locriss 
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jThebes.  the  latter  fubmlttcd,  and  were  incorporated  among  his  fub 
je£t3. 

Ippofed  to  Thofe  who  endeavour  to  extra&  fome  truth  from  the 
j  ope  of  multitude  of  fables  in  which  the  early  part  of  the  Grecian 
^exiled  hiftory  is  obfeured,  are  of  opinion  that  Cadmus  was  one  of 
vmuain  es.  the  Canaanites  expelled  by  Jofhua ;  and  that  he  was  of  the 
family  of  the  Cadmonites  mentioned  by  Mofes  and  Jofhua. 
He  is  univcrfally  allowed  to  have  introduced  the  Phoenician 
letters  into  Greece,  fet  up  the  firft  fchools,  and  introduced 
brafs  ;  which,  from  him,  had  the  name  of  Cadmean  given  to 
it.  The  government  of  Thebes  continued  for  a  long  time 
monarchical  ;  and  the  names  of  a  number  of  its  kings  have 
been  tran knitted  to  us,  with  fome  account  of  their  tranfac- 
tions  ;  but  fo  much  obfeured  by  fable,  that  little  or  nothing 
can  be  determined  concerning  them.  We  fhall  therefore 
pafs  over  this  fabulous  part  of  their  hiilory,  and  only  take  no- 
tice  of  that  period  of  it  when  the  Thebans  emerged  from  their 
oblcurity,  and  for  a  time  held  the  fovereignty  of  Greece. 

Though  the  Thebans  had  been  famed  in  the  early  period 
of  their  hiftory  for  their  martial  atchievements,  yet  in  pro- 
cefs  of  time  they  feem  to  have  degenerated.  At  the  time 
of  the  invafion  of  Xerxes,  they  were  the  lirft  people  in 
Greece  who  were  gained  over  to  the  Perfian  intereft,  On  ac¬ 
count  of  this  mifbehaviour,  they  were  become  very  obnoxi¬ 
ous  to  the  other  ftates,  efpecially  to  the  Athenians,  whofe 
power  and  renown  increafed  every  day,  and  threatened  at  laft 
to  fwallow  them  up  altogether.  The  Thebans  being  in  no  con- 
....  dition  to  oppofe  fuch  a  formidable  power,  put  themfelves  un- 
ihe  pro-  der  the  prote&ion  of  the  Spartans,  who,  out  of  jealoufy  of  the 
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Athenians,  readily  forgave  them  ;  and  fo  grateful  were  the 
J.  hebans  for  the  kindnefs  {flown  them  at  this  time,  that  du¬ 
ring  the  whole  of  the  Peloponnefian  war  Spv.rta  had  not  a 
more  faithful  ally.  By  thefe  means  they  not  only  recovered 
the  government  of  Boeotia,  of  which  they  had  been  former¬ 
ly  in  poffeffion,  till  deprived  of  it  on  account  of  their  Tiding 
with  the  Perfians,  but  their  city  became  one  of  the  firft  in 
Greece.  By  this  profperity  the  Thebans  were  fo  much 
elated,  that,  when  the  peace  of  Antalcidas  came  to  be  fign- 
ed,  they  refufed  to  agree  to  it,  as  they  were  thus  once 
more  deprived  of  the  government  of  Boeotia  ;  fo  that  it  was 
not  without  the  utmoft  difficulty  that  they  were  overawed 
into  it  by  the  other  ftates.  Not  content  with  forcing  them 
to  give  up  this  point,  however,  the  Spartans  undertook  to 
xuhan-  change  the  form  of  the  'Theban  government,  which  at  this 
2  citadel  was  a  democracy,  and  accomplifhed  through  the  treach- 
zed  by  ery  of  thole  who  had  the  care  of  the  citadel. 
s  sPar'  The  Thebans  continued  under  the  power  of  the  Spar- 
^  tans  for  lour  years  ;  at  the  end  of  which  term  a  confpiracy 
The-  ^eing  formed  againft  them  by  fome  of  the  principal  people 
ns  reco-  ln  the  city,  among  whom  was  a  young  nobleman  named  Pe - 
*  their  li-  lopidas,  the  Spartans  were  mafiacred  and  driven  out,  and  the 
kpidas^ Cltadel  ^gained.  During  the  tumult  Epaminondas,  after- 
wards  the  celebrated  general,  with  a  number  of  the  belt  ci¬ 
tizens,  joined  the  party  of  Pelopidas  ;  and  the  latter  having 
called  a  general  alfembly  of  the  Thebans,  proclaimed  liberty 
to  them,  and  exhorted  them  in  the  ftrongeft  manner  to 
fight  for  their  country.  This  fpeech  was  received  with  the 
greateft  acclamations  ;  Pelopidas  was  unanimoufly  proclaim¬ 
ed  the  preferver  of  Thebes,  and  was  charged  with  the  ma¬ 
nagement  of  the  war  which  was  then  to  be  declared  againft 
Sparta. 

Thefe  tranfa&ions  fo  much  exafperated  the  Spartans, 
that  they  immediately  fent*  their  king  Cleombiotus  againft 
them,  though  it  was  then  the  depth  of  winter.  The  Athe¬ 
nians,  in  the  mean  time,  who  had  hitherto  affifted  the  The¬ 
bans,  declined  any  farther  connection,  left  they  Ihould  draw 
upon  themfelves  the  fefentment  of  the  Spartans.  But 
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they  were  foon  after  determined  to  ad  again  on  ttie  fame  Thebe*, 
fide,  by  an  attempt  which  the  Spartan  general,  Sphodnas, 
had  rafhly  made  on  the  Pyrseum  or  harbour  of  Athens. 

T  hus,  by  means  of  the  Athenians,  a  powerful  diverfion  was 
made  in  favour  of  the  Thebans,  who  gradually  recovered 
all  the  towns  of  Boeotia,  and  at  length  began  to  ad  offen- 
fively  againft^their  enemies,  and  made  a  powerful  invafion 
in  Pliocis.  .  They  had  now  many  fharp  encounters  with 
them ;  which,  though  they  did  not  amount  to  decifive 
battles,  yet  did  not  fail  to  raife  their  courage,  and  diftrefs  g 
that  of  the.  Spartans.  In  thefe  encounters  Pelopidas  al-The  Spar- 
ways  fignalized  himfelf ;  and  in  the  battle  of  Tanagra, Cans  defeat- 
where  the  Lacedaemonians  were  entirely  defeated  by  the  A-eliby 
thenians  and  their  allies,  Pelopidas  had  a  principal  fliare  mpida6‘ 
the  vidory,  and  killed  the  Spartan  general  with  his  own 
hand.  .  Soon  after  this,  with  a  body  of  only  303  Thebans, 
he  entirely  routed  and  difperfed  near  jcoo  Spartans  ;  which 
was  the  greateft  difgrace  the  latter  had  ever  known  ;  for 
till  that  time,  whether  in  war  with  the  Greeks  or  Barbari¬ 
ans,  they  had  never  been  overcome  by  an  equal,  much  lefs 
by^ucli  an  inferior,  number  of  troops. 

1  hefe  fuccefles  of  the  Thebans  greatly  alarmed  the  A- 
thenians,  who  continually  fought  to  oppofe  their  growing 
power.  In  this  oppofition  they  were  joined  by  the  Plat®,  pjatia  and 
ans,  who  on  this  account  became  extremely  obnoxious  to  theThefpia  ra~ 
Thebans.,  fo  that  they  at  laft  came  to  a  refolution  to  fur-zfd  hY 
prife  their  city.  This,  they  accomplished,  and  entirely  hebans. 
ftroyed  it,  together  with  Thelpia,  another  city  extremely  v 

well  affeCfcd  to  Athens.  Soon  after  this,  the  Thebans, 
encouraged  by  their  fuccefs,  began  to  think  of  enlarging 
their  territories,  and  of  making  encroachments  on  their  neigh¬ 
bours,  as  they  faw  other  ftates  had  done  before  them.  ThisAc,ountof 
fpirit  of  conqueft  is  faid  to  have  been  raifed  by  their  gene-Epammon- 
ral  Pelopidas  ;  in  which  he  was  feconded  by  Epaminondas,  ada«- 
perfon  who,  though  like  him  endowed  with  all  the  necefla- 
ry  qualities  to  make  a  complete  captain  or  patriot,  had  till 
then,  preferred  a  private  life,  and  lived  in  a  conftant  courfe 
of  virtue  and  the  ftudy  of  philofophy.  He  had  as  yet  fel- 
dom  appeared  in  public,  except  to  get  himfelf  ex«jfed  from 
thofe  ftate- employments  which  were  fo  eagerly  courted  by 
others.  This,  however,  had  not  hindered  him  from  con- 
trading.  an  intimate  friendfhip  with  Pelopidas,  which  had 
been  daily  improved  by  the  correfpondence  of  their  tempers 
and  principles,  as  well  as  by  that  zeal  which  both  difplayed 
for  the  good  of  their  country  ;  which  laft  had  made  them, 
even  before  this  time,  appear  together  in  a&ion,  and  to  fuch 
advantage,  that  Epaminondas’s  merit  could  be  no  longer 
concealed,  nor  indeed  fuffer  him  to  continue  longer  in  his 
beloved  retirement :  fo  that  he  faw  himfelf,  at  length,  de- 
fervedly  placed  at  the  head  of  the  Theban  troops  ;  where 
he  gave  fuch  early  proofs  of  his  future  prowefs  and  abilities, 
as  juftly  gave  him  the  next  rank  to  Pelopidas.  Both  came 
now  to  be  confidcred  in  the  fame  light,  as  generals  in  the 
held,  as  governors  at  home,  and  as  complete  if  atefmen  in  the 
council.  When  the  general  treaty  for  reftoring  peace  to 
Greece  came  to  be  propofed  by  the  Athenians,  and  was 
upon  the  point  of  being  executed  by  the  reft  of  the  ftates, 

Thebans  refufed  to  agree  to  it,  unlefs  they  were  com¬ 
prehended  in  it  under  the  name  of  Bceotians.  This  demand 
was  as  ftrenuoufly  oppofed  by  the  other  contracting  powers 
■as  infifted  on  by  Epaminondas,  who  was  there  as  ambaffador 
on  the.  part  of  the  'Thebans.  Agefilaus,  in  particular,  told  himHis  dfffe- 
in  plain  terms,  that  the  1  hebans  ought  to  evacuate  Boeotia,  rcncc  with 
and  leave  the  cities  of  it  free  and  independent.  To  which  heA£e*i*aus 
was  anfwered  by  him,  that  the  Lacedaemonians  would  do 
well  to'fet  them  the  example,  by  reftoring  Meffenia  to  its  °parta* 
ancient  proprietors,  and  Laconia,  to  its  ancient  freedom  ;  for 
3  E  that 
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Thebes,  that  the  prefeafione  of  the  city  of  Thebes  to  Bocotia  were 
'  as  weli  founded,  at  leaft,  as  thole  of  Spana  to  thole  two 
countries.  After  this  he  went  on,  and  fhov/ed  liow  far 
Sparta  had  aggrandized  herfelf  at  the  expence  ol  her  neigh¬ 
bours  :  that  peace  might  be  indeed  obtained,  and  upon  a  fo- 
lid  and  lading  footing ;  but  that  this  could  not  be  otlierwife 
than  by  bringing  all  to  an  equality.  This  bolck  though 
juft  re  mon  ft  ranee,  in  which  not  only  Thebes,  but  Greece  in 
general  was  concerned,  failed  not,  however,  to  exafperate 
the  haughty  Spartan  monarch  ;  and  the  Athenians,  who 
had  till  now  looked  upon  the  Thebans  as  dependents  either 
on  them  or  on  the  Macedonians,  were  not  a  little  offended 
to  hear  their  ambaffadors  talk  in  fuch  high  terms.  The  re- 
fult  of  the  conference  was,  that  Agefibuis  ftruck  the  name 
of  Thdes  out  of  the  treaty,  and  declared  war  again  ft  them, 
about  the  year  371  £.  C. 

The  Spar-  The  Thebans  were  in  no  fmall  confternation  to  fee  them- 
tans decl ire  fglves  engaged  in  a  war  with  the  powerful  Spartans,  with- 

- igainft  0llj.  any  ‘aiiy  to  them  ;  and  the  reff  of  the  Grecian  Rates 

having  made  peace  with  the  latter,  began  to  look  upon  the 
ruin  of  the  former  as  unavoidable.  However,  they  refolved 
to  make  the  beR  defence  they  could  ;  and  put  their  army 
under  the  command  of  Epaminondas,  aligning  him,  at  his 
own  requeR,  fix  others  to  a as  councilors  or  affiRants. 
The  Theban  army  confified  at  moR  but  ot  6000  men, 
whereas  that  of  the  enemy  was  at  leaR  thrice  that  number ; 
but  Epaminondas  trufted  moR  to  his  horfe,  wherein  he 
had  much  the  advantage  both  in  quality  and  good  ma- 
nagement  :  the  reR  he  endeavoured  to  fupply  by  the  difpo- 
fition  of  his  men,  and  the  vigour  of  the  attack.  He  even 
re ru fed  to  fufier  auy  to  ferve  under  him  in  the  engagement, 
but  fuch  as  he  knew  to  be  fully  refolved  to  conquer  or 
Are  entire  die.  The  two  armies  met  at  Leuctra,  where  the  Spar- 
}y  defeated  tans  were  £efc?>ted  with  great  daughter,  as  related  under  that 
at  ueudra.  .  . 

article. 

The  victorious  general,  defirous  to  improve  this  great 
victory,  fent  an  herald,  crowned  with  garlands,  to  commu¬ 
nicate  it  in  form  to  the  Athenians,  in  hopes  that  this  would 
be  an  effectual  means  to  reunite  them  to  the  Theban  inte- 
The^the-  reR.  But  it  proved  quite  otherwife.  Athens,  which  now 
niins  jea-  looked  upon  them  with  a  jealous  eye,  and  had  then  in  view 
pm>  oi  the  the  fovereignty  of  Greece,  chofe  rather,  il  they  could  not 
Thebans,  ^olly  obtain  it,  to  (hare  it  with  Sparta,  than  to  let  the 
Thebans  into  the  whole  ;  and  therefore  even  declined  giving 
their  herald  audience.  However,  the  Thebans  took  care 
to  ftrengthen  themfelves  by  alliances  ;  and,  befides  the  Ar¬ 
cadians  and  Eleans,  had  got  the  Phocians,  Locrians,  A- 
carnaniaus,  Eubceans,  and  other  Rates,  under  their  depend¬ 
ence  :  fo  that  they  were  now  in  a  condition  to  aCt  offenfive- 
The^Tbe-  fively  againfl  the  Spartans.  Accordingly,  under  pretence 
bans  invade  of  affiRing  the  Arcadians,  they  entered  Peloponnefus  with 
Welopnime*  a  gallant  army,  with  Epaminondas  and  Pelopidas  at  their 
* 1 ' '  head.  Plere  they  were  joined  by  the  Arcadian  and  other 

but  confederate  forces  ;  fo  that  the  whole  amounted  to  40,000, 
are  itpul-  fome  fay  50,000  men,  befides  great  numbers  of  thofe  who 
followed  the  camp,  rather  for  plunder  than  fighting,  and 
were  computed  about  2C,o:o  more.  The  army  was  divided 
into  rour  columns,  and  moved  Rraight  towards  Sellafia,  the 
place  of  their  rendezvous,  fiom  which  they  purfued  their 
journey  with  fire  and  fword  towards  Sparta.  But  here  they 
were  repulfed  by  Agefilaus,  who  was  then  returned  to  that 
metropolis. 

To  repair,  in  fome  meafure,  this  difgrace,  and  at  the 
fame  time  to  leave  fome  lafimg  monument  which  fiiould  re¬ 
dound  as  much  to  his  glory  as  to  the  mortification,  of  the 
Spartajis,  Epaminondas  left  not  their  territories  till  he  had 
reRored  the  poRerity  of  the  old  Meffeman3  to  their  ancient 
dominions*  out  of  which  they  had  'been  banifhed  near  300 
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years ;  rebuilt  their  capital,  and  left  a  ftrong  ganifon  for  Th  te. 
its  defence.  Ke  was,  however,  like  to  have  been  flopped  m  y- 
his  return  by  Iphicrates,  whom  the  Athenians _hau  fent  with. rhfMt6> 
12,000  men  to  intercept  him;  but  this  laR  loiteied  fo  long  J;ians redo, 
at  Corinth,  that  the  Thebans  had  paffel  the  defiles  ot  Cen-re4  torki, 
chrese,  the  chief  place  where  he  could  have  obftru&ed  his 
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retreat  had  he  taken  poffelliou  or  it  in  proper  time, 
niiuondas  continued  his  march  till  lie  came  in  full  view 
of  the  city  of  Corinth.  Ele  found  the  roads  choaked 
up  with  trees,  rocks,  Rones,  and  every  thing  that  could 
render  them  impaffable  ;  and  the  Corinthians  well  fortified, 
and  refolute  on  a  flout  defence.  But  he  came  fo  iunoufly 
upon  them,  notvvithilanding  all  thefe  difficulties,  that  they 
abandoned  all  their  entrenchments  and  outworks  to  the 
Thebans,  and  fled  into  the  city.  Thither  thefe  purfued  The  Co4| 
them  fword  in  hand,  and  made  an  horrid  flaughter  of  themymamdJ 
ir.fomuch  that  Corinth  muft.  have  unavoidably  fallen  into ‘““a- 
their  hands,  had  their  generals  thought  fit  to  purfue  thefe 
advantages  ;  but  whether  they  were  afraid  of  the  Atheni¬ 
ans  falling  upon  them,  or  apprehended  fome  dangerous  am- 
bufh  in  a  country  with  which  they  were  but  indifferently  ac¬ 
quainted,  or  whether  the  army  was  too  much  weakened 
through  fo  many  fatigues,  or  laRly,  whether  the  coldriefs  ofc 
the  feafon,  it  being  then  the  depth  of  winter,  would  not 
permit  them  to  proceed  farther,  they  immediately  marched  70 
towards  Bceotia.  This  gave  iuch  an  handle  to  their  ene-£pamjnon 
mies,  that  they  met  with  a  very  mortifying  reception  at  das  and  Ps 
their  return  to  Thebes,  where  they  were  both  arretted,  andM^^ 
clapped  up  as  flate-prifoners,  for  having  prefumed  to  pro.  Thebes* 
long  their  command  four  months  longer  than  the  time  li¬ 
mited  by  law,  which  time  took  in  almoR  the  whole  of  their 
expedition  from  their  firft  entrance  into  Peloponnefus.  How¬ 
ever,  at  laR,  the  judges  being  afhamed  to  proceed  any  lar- 
ther,  they  were  both  honourably  acquitted. 

This  profecution  had  been  chiefly  carried  on  and  encou- 
raged  by  Meneclides,  a  difeontented  Theban,  and  a  bold 
and  able  fpeaker,  who,  by  his  artful  calumuies^at  the  trial, 
had  fo  far  prevailed  with  the  judges  as  to  get  Epaminondas 
deprived  of  the  government  of  Bceotia  for  a  whole  year, 
though  he  could  not  gain  the  fame  advantage  againfl  Pelo- 
•  &  1  __  _  _ .. _ as  beinr 
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pidas,  who  was  a  greater  favourite  of  the  people,  as  being 


his  fenior.  „ 

By  this  delay  the  Spartans,  with  much  difficulty,  had  re-W  re¬ 
covered  themfelves  from  their  great  defeat  at  Leuclra,  and  5„a  ta,  1 
fettled  their  affairs  in  as  good  a  poflure  as  they  could  :  but 
though  they  had  repulfed  the  Thebans  in  Peloponnefus,  yet 
from  the  exploits  they  had  performed  there,  efpecially  in 
the  difmembering  the  whole  kingdom  of  Meffenia  iiom 
them,  they  Had  ft  ill  caufe  to  fear  what  their  forces  might 
do  under  two  fuch  generals  ;  and  had  accordingly  taken  due 
care  to  ftrengthen  themfelves  againft  them,  and  to  provide 
themfelves  with  a  great  number  of  auxiliaries  from  other 
ftates,  efpecially  from  that  of  Athens,  with  whom  they  had 
renewed  their  old  treaty,  and  had  agreed  that  each  .Should 
have  the  command  five  days  alternately.  Soon  after  this  trea¬ 
ty  the  Arcadians  renewed  the  war,  and  took  Palltne  in  I.a- 
conia  by  ftorm,  put  the  gar  rifon  to  the  fword,  and  were  pre- 
fently  affifted  by  the  Argives  and  Eleans,  and  efpecially  by 
the  Thebans,  who  fent  to  them  7000  foot  and  500  horfe 
under  the  command  of  Epapninondas.  "1  his  fo  alarmed  the 
Athenians  likewife,  that  they  immediately  fent  Gobnas 
with  fome  forces  to  oppofe  liispaffage  in  good  earned ;  and 
he  fo  behaved  himfelf  againd  the  Thebans,  that  they  were  « 
forced  to  abandon  Pelponneius  a  fecond  time.  This  ill- The •.’I* 
fuccefs  gave  freth  occafion  to  the  enemies  of  Epaminondas 
to  blame  his  conduA  in  the  higheft  terms,  notwithdandmg 
the  Angular  bravery  with  which  he  and  his  troops  had  for¬ 
ced  the  pafs.  Even  his  friends  could  not  but  fufpeA  him 
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Tb«b2\  of  partiality  for  the  Spartans,  in  not  purfumg  his  advantage 
over  them,  and  making  a  greater  daughter  of  them  when  he 
had  it  in  his  power ;  whilit  his  enemies  made  it  amount  to 
no  lets  than  treachery  to  his  country  :  fo  that  their  brave 
general  was  once  more  deprived  of  the  government  of  Boeo- 
tia,  and  reduced  to  the  condition  of  a  private  man.  lie 
did  not  continue  long  under  this  difjrace,  before  an  occa 
iion  offered  to  make  his  fervices  again  of  fuch  nectrfUty  to 
the  ffate,  as  to  give  him  an  opportunity  to  retrieve  his  fame, 
and  wipe  off  the  (lain  which  his  enemies  had  thrown  upon 
him. 

The  Theffalians,  who  had  groaned  fome  time  under  the 
tyranny  of  the  ufurper  Alexander,  furnamed  the  Pherxan, 
lent  an  embaffy  to  Thebes  to  implore  their  aid  and  protec¬ 
tion  ;  upon  which  Pelopidas  was  immediately  fent  as  am* 
baffador  to  expoftulate  with  him  on  their  behalf.  He  was 
then  in  Macedon,  from  whence  he  took  the  young  prince 
Philip,  after  *  ards  the  celebrated  monarch,  in  order  to  pro¬ 
tect  and  educate  him  ;  and,  upon  his  return,  marched  di- 
redtly  to  Phadalus  in  ThefTaly,  in  order  to  punifh  the  trea¬ 
chery  of  forne  mercenaries,  ivho  had  deferted  the  Thebans 
in  that  expedition  ;  but  when  he  came  thither,  he  was  fur- 
prifed  to  be  met  by  the  tyrant  at  the  head  of  a  numerous 
army  before  that  city,  whilit  his  own  was  but  as  an  hand¬ 
ful  of  men  in  companion  of  it.  However,  whether  he  fup- 
pofed,  or  would  be  thought  to  do  fo,  that  Alexander  came 
thither  to  juftify  himfelf,  and  anfwer  to  the  complaints  al¬ 
leged  againft  him,  he  went,  with  Ifmenias  his  colleague,  to 
him  unarmed  and  unattended,  not  doubting  but  his  character 
as  ambaffador  from  fo  powerful  a  republic,  joined  to  his  own 
character  and  authority,  would  protedl  them  from  infult  or 
violence  :  but  he  found  himfelf  miftaken  ;  for  Alexander  had 
no  fooner  got  them  in  I113  hands,  than  he  caufed  them  to  be 
feized,  and  lent  prifoners  to  Pheras. 

rihe  Thebans,  highly  refenting  the  indignity  offered  to 
their  ambaffadors,  fent  immediately  an  army  into  Theffaly : 
but  the  generals  were  repulfed  with  great  lofs  by  the  Phe- 
rasan  ufurper ;  and  it  was  owing  to  Epaminondas,  who  was 
among  them  only  as  a  private  centinel,  that  they  were  not 
totally  cut  off.  For  the  Thebans,  finding  themfelves  in 
fuch  imminent  danger,  which  they  attributed  to  the  incapa¬ 
city  of  their  generals,  had  immediately  recourfe  to  him, 
whole  valour  and  experience  had  been  fo  often  tried  ;  and, 
partly  by  perfuafions  and  intreaties,  and  partly  by  threats, 
obliged  him  to  take  the  command.  This  loon  gave  a  diffe¬ 
rent  turn  to  their  affairs,  and  converted  their  flight  into  a 
fa fe  and  regular  retreat ;  for  he  took  the  horfe  and  light¬ 
armed  foot,  and  placed  himfelt  at  their  head  in  the  rear,  and 
charged  the  enemy  with  fuch  vigour  and  bravery,  that  he 
obliged  them  to  defift  from  their  purfuit. 

However,  as  the  army  had  UifFered  fuch  lofs  before  as 
not  to  be  able  to  puifue  them  in  their  turn,  he  was  obliged 
to  return  with  them  to  Thebes,  with  their  pufillanimous 
generals  ;  where  the  latter  were  fined  12,000  drachms  each, 
and  the  former  was  reinftated  in  the  command,  and  fent 
with  a  new  reinforcement  to  repair  the  late  dilliononr,  and 
prokcute  their  revenge.  'The  news  of  his  being  in  full 
march  on  this  errand  greatly  alarmed  the  tyrant  ;  but  Epa¬ 
minondas,  preferring  the  iarety  of  his  imprifened  colleague 
to  all  other  confiderations,  forbore  pufhing  hoftilities  to  ex¬ 
tremes,  lor  fear  of  provoking  the  enemy  to  vrreak  all  his  fu¬ 
ry  on  him  :  to  prevent  which,  he  contented  himfelf  for  a 
while  hovering  about  with  his  army,  and  now-and  then  with 
luch  flight  fkirmiflics  as  fhould  intimidate  the  tyrant,  and 
bring  him  the  fooner  to  make  fome  fatisfadforv  offers.  A- 
lexander  being  fully  convinced  of  the  luperiority  of  the  The¬ 
ban  general,  was  glad  to  accept  of  a  truce  of  30  days,  and 
to  reltore  Pclopidas  and  Ilmenias  to  him ;  upon  which  he 
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immediately  withdrew  his  forces,  nnd  returned  with  them  Thebe*, 

to  Thebes 

By  this  time  Thebes  was  raifed  to  a  fufiicient  height  of 
reputation  and  glory  to  begin  to  aim  in  earned  at  the 
fovereignty  of  Greece.  The  main  obflacle  to  it  was, 
that  the  other  Tates  grew  fo  jealous  cf  her  prefent  great- 
nefs,  as  to  enter  into  the  ftrongefl  alliances  and  confedera¬ 
cies  to  prevent  its  farther  growth  ;  io  that  not  being  able 
row  to  procure  many  allies  at  home,  they  made  no  difficul¬ 
ty  to  feek  for  them  abroad  ;  and  the  Lacedaemonians,  by 
leading  the  van,  gave  them  a  plaufible  pretence  to  follow 
their  fteps,  and  to  procure  an  alliance  with  Pcrfia,  which  at 
that  time  they  found  was  ready  to  accept  of  the  offers  on  any 
terms;  the  only  queftion  was,  which  of  the  three  dates 
fhould  be  preferred,  Sparta,  Athens,  or  Thebes.  At  the 
fame  time,  the  Thebans  propoled  to  their  new  confederates 
to  fend  likewife  proper  deputies  to  the  Perfian  court,  in  or¬ 
der  to  fupport  their  refpeclive  intereils ;  which  they  readily  $g 
agreed  to.  I  hefe  were  the .  Arcadians,  Eleans,  and  Ar-S'ccefs  of 
gives;  at  the  head  or  whofe  .deputation  Pelopidas  was  fent 
on  the  behalr  of  the  Thebans  ;  which  the  Athenians  beiii 
app  riled  of,  appointed  two  on  their  part.  Thefe  being  all 
arrived  at  the  Perfian  court,  began  to  purfue  each  their  re- 
fpe&ive  intereils ;  but  Pelopidas  had  by  that  time  gained 
fuch  credit  there,  both  for  his  Angular  addrefs  and  his  ex¬ 
traordinary  exploits,  that  he  was  diftinguifhed  in  a  particu¬ 
lar  manner  from  all  the  other  deputies,  and  was  received  by 
the  king  with  the  molt  manifeft  marks  of  honour  and  eiteem, 
who  freely  owned  himfelf  convinced  that  the  Thebans  were 
the  people  on  whom  he  could  mofl  fafely  depend ;  and  after 
having  greatly  appl  uded  the  equity  of  his  demands,  rati- 
fed  and  confirmed  them  with  great  readinefs,  to  the  no  final! 
mortification  of  the  other  dates.  The  fubllance  of  them 
was,  that  the  liberties  formerly  granted  to  the  other  towns  of 
Greece  fhould  be  confirmed  ;  that  Mefi’enia,  in  particular, 
fhould  continue  free  and  independent  on  the  juriididtion  of 
Sparta  ;  that  the  Athenians  fhould  lay  up  their  fleet ;  and 
that  the  1  hebans  fhould  be  looked  upon  as  the  ancient  and 
hereditary  friends  of  Perfia. 

The  Thebans  took  advantage  of  the  diflenfions  which 
prevailed  among  the  Greeks  as  a  pretence  for  increafing 
their  forces;  and  Epaminondas  thought  it  a  proper  oppor-The  The- 
t unity  for  his  countiymen  to  make  a  bold  effort  to  obtain  l,an‘  Pro* 
the  dominion  at  fta,  as  they  had  obtained  it  in ‘a  great  mca- 
fure  at  land.  He  propofedit  to  them  in  a  public  affembly, 
and  encouraged  their  hopes  from  the  experience  of  the  La¬ 
cedaemonians,  who  in  Xerxes's  time  had,  with  ten  (hips  only 
at  lea,  gained  the  luperiority  over  the  Athenians,  who  had 
no  fewer  than  200  ;  and  added,  that  it  would  be  a  difg-race 
now  to  Thebes  to  fuffer  two  fuch  republics  to  engrofs  the 
empire  of  fo  extenfiye  an  element,  without  putting  in  at 
leaf!  tor  their  fhare  of  it.  The  people  readily  came  into  his  * 
propoial,  not  without  extraordinary  appiaufe,  and  immedi-  v 
ately  ordered  100  galleys  to  be  equipped  ;  and  in  the  mean¬ 
while  fent  him  to  Rhodes,  Chios.,  and  Byzantium,  to  fecure 
thole  ft ates  in  their  intereft,  and  get  what  alfiftance  he  could 
from  them.  His  negotiations  had  all  the  fuccefs  that  could 
be  wified  ior,  notwithstanding  the  flrenuous  oppofition  of 
the  Athenians,  and  of  their  admiral  Laches,  who  was  fent 
with  a  powerful  fquadron  againft  him.  But  what  more  ef- 
fedtually  thwarted  all  his  meafures,  was  the  work  that  they 
found  for  him  at  land,  and  the  obliging  the  Thebans  to 
take  part  in  the  quarrels  that  then  reigned  among  their 
neighbours  :  fo  that  whatever  projects  they  had  concerted, 
proved  abortive  for  the  prefent ;  and  the  death  of  Epami¬ 
nondas,  which  happened  not  long  after,  put  an  effectual  flop 
to  them. 

During  the  abferice  of  that  general,  and  of  his  colleague 
3  b"  ?  Pelopidas* 
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Thebes,  Pelopidas,  the  Orchomenians,  being  fpirited  up  by  Tome 
Theban  fugitives,  had  formed  a  defign  to  change  the  The- 
ban  government  into  an  ariftocracy  ;  and  300  horfemen  of 
the  former  had  been  a&ually  fent  to  put  it  in  execution. 
Their  projedl,  however,  /v^as  timely  difcovered  by  the  vigi- 
30  lance  of  the  magiftrates,  who  caufed  them  to  be  feized,  and 
The  citv  of  put  immediately  to  death.  They  next  fent  a  fufilcient  force 
Orchome-  againft  the  city  of  Orchomenos,  with  orders  to  put  all  the 
no»  raze  .  men  tQ  death,  ar.d  t0  t^e  Women  and  children  for  flaves, 
which  was  pundlually  done  *,  after  which  they  razed  that 
noble  city  to  the  ground.  Pelopidas  was  then  on  his  way 
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TVopieUs  to  Thefl’aly,  at  the  head  of  a  poweiful  army,  whither  he  had 
marches  a-  been  fent  to  affifl  the  Theflalians,  who  ftill  groaned  under 


gain  ft  the 
ThefTalhn 
tyrant. 
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Is  killed. 
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defeated, 


the  tyranny  of:  Alexander  the  Pheraean,  and  had  made  feve- 
ral  brave  efforts  to  recover  their  liberty,  but  had  been  ftill 
overpowered  by  that  ufurper.  Being  joined  by  the  Theffa- 
lians,  he  encamped  in  the  face  of  the  enemy,  though  far  fu- 
perior  in  number,  and  coiiii  fling  of  above  20,000  men.  A 
fierce  engagement  foon  enfued,  in  which  both  fides  fought 
with  uncommon  bravery.  The  place  where  the  battle  was 
fought  was  called  Cynocephala ,  from  fever?.!  little  hills  on  it, 
between  which  there  ran  a  large  plain.  Both  Tides  endea¬ 
voured  at  firft  to  poft  themfelves  on  thefe  eminences  with 
their  foot,  whilft  Pelopidas  ordered  his  cavalry  to  charge 
that  of  the  enemy  below  ;  which  they  did  with  fuch  fuccefs, 
that  they  foon  put  them  to  the  rout,  and  purfued  them  over 
the  plain.  Phis  obliged  the  tyrant  to  gain  the  tops  of  the 
hills,  where  he  gieatly  annoyed  the  Theflalians  that  endea¬ 
voured  to  force  tliofe  afcents  ;  fo  that  Pelopidas  was  obliged 
to  give  over  his  puifuit  to  come  to  their  relief.  This  im¬ 
mediately  infpired  the  Theflalians  with  frefti  courage,  who 
began  again  to  charge  the  enemy  at  feveral  onfets  ;  and  foon 
threw  them  into  fuch  diforder,  that  they  were  forced  to 
give  \yay.  Pelopidas  no  iboner  perceived  the  advantage, 
than  he  began  to  look  about  for  Alexander,  with  a  dehgn 
of  engaging  him.  Having  found  him  out  as  lie  was  com¬ 
manding  his  right  wing,  and  endeavouring  to  rally  his  men, 
he  moved  diredlly  to  him  ;  and  being  got  near  enough  to 
be  heard  by  him,  challenged  him  to  decide  the  battle  by 
fingle  combat  with  him.  Alexander,  inftead  of  accepting 
the  offer,  turned  about,  and  with  all  the  fpeed  he  could  ran 
to  fereen  himfelf  amongft  his  guards.  Upon  this  Pelopidas 
charged  him  with  fuch  furious  fpeed,  that  he  obliged  him 
to  retire  farther,  and  filter  himfelf  within  the  thickeft 
ranks;  the  fight  of  which  made  him  attack  with  frefti  vi¬ 
gour,  and  fight  more  defperately  againft  him.  He  tried  in 
vain  feveral  times  to  break  through  their  ranks  to  reach  him, 
cutting  down  great  numbers  of  thofe  that  came  forw  ard  to 
oppofe  him  :  his  eagernefs  at  length  expofed  him  fo  far  to 
the  darts  that  were  fiiot  at  him  at  a  diftance,  that  fome  of 
them  went  quite  through  his  armour,  and  gave  him  a  def- 
perate  wound  or  two,  while  the  reft  advanced  and  ftabbed 
him  in  the  breaft  with  their  fpears. 

It  is  fcarce  poffihle  for  words  to  exprefs  the  grief  and  de- 
fpair  which  not  only  his  brave  Thebans,  but  likewife  the 
Theflalians  and  other  allies,  {flowed  at  the  fight  of  their 
(lain  general  :  fome  of  the  latter,  who  had  perceived  the 
danger  he  was  expofed  to,  came  down  the  hill  with  all  pofiible 
fpeed  to.  his  relief ;  but  when  they  perceived  that  they  were 
come  too  late  to  fave  him,  both  they  and  the  reft  of  the 
little  army  thought  on  nothing  now  but  to  revenge  his 
death.  They  rallied  accordingly,  both  horfe  and  foot, .  as 
quick  as  poffible,  and  began  to  charge  the  enemy  afrefti,  and 
with  fuch  defperate  fury,  that  they  at  length  gained  a  com¬ 
plete  victory  over  them,  and  killed  above  3000  of  them  in 
their  purfuit,  beftdes  a;  much  greater  number  which  they 
had  fhin  on  the  field  of  battle*  though  they  ftill  looked  up- 
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on  all  thefe  advantages  as  vaftly  too  fmall  to  compenfate  the  Thebes 
lofs  of  their  brave  general. 

The  news  of  his  death  had  no  fooner  reached  Thebes, 
than  the  whole  city  was  feen  in  as  deep  a  mourning  as  his 
army.  However,  they  fent  a  reinforcement  to  it  of  7000 
foot  and  700  horfe,  as  well  to  revenge  the  death  of  that  ge¬ 
neral,  as  to  improve  the  vidtory  he  had  gained  over  the  ene¬ 
my  ;  by  the  help  of  which  they  fell  fo  furioufly  on  them, 
that  they  quickly  broke  and  totally  defeated  the  fhattered 
remains  of  Alexander’s  army..  Hereupon  he  was  forced  to 
fue  tor  peace,  and  to  accept  it  on  fuch  conditions  as  the 
conquerors  thought  fit  to  impofe.  He  was  at  length  dif-  Ani*at  hft 
patched  in  his  bed  by  his  wife  Thebe,  affifted  by  her  bro-murders^ 
thers,  about  feven  years  after  his  defeat.  His  body  was  af¬ 
terwards  dragged  along  the  ftreets,  trodden  under  foot,  and 
left  a  prey  to  the  dogs.  35 

All  this  while  the  Thebans  were  watching  to  improve  Ambition 
every  commotion  that  happened,  every  fucc';Ys  they  met°f  theThc* 
with,  to  the  forwarding  of  their  then  reigning  and  favourite  banS* 
project,  of  increafing  their  power  above  all  the  reft,  and  in 
their  turn  to  give  laws  to  Greece.  Their  late  fuccefs  in 
Thcflaly,  and  the  rupture  between  the  Arcadians  and  Man- 
tineans  at  the  fame  time,  about  fome  confecrated  money 
which  the  former  had  taken  out  of  the  temple  of  Olympias 
to  pay  theii  troops  employed  againft  the  Eleans,  and  which 
the  latter  called  a  downright  facrilege,  befides  other  dif- 
cords  that  reigned  in  the  other  ftates  of  Greece,  gave  frefh 
encouragement  to  Thebes  to  fet  up  for  arbitrels  in  thofe 
difputes  ;  and  fo  much  the  more,  as  thofe  who  had  embez¬ 
zled  the  facred  money,  and  wanted  rather  to  embroil  mat¬ 
ters  than  to  have  them  brought  to  light,  fent  that  republic 
word  that  the  Arcadians  were  juft  upon  the  point  of  re¬ 
volting  to  the  Spartans,  and  advifed  them  to  come  and  put 
an  immediate  flop  to  it.  At  the  fame  time  they  difpatched 
fome  private  directions  to  a  Theban  officer  at  Tegea,  to 
apprehend  feveral  of  their  own  people  as  difturbeis  of  the 
peace.  This  was  accordingly  done,  and  feveral  eminent- 
perfons  were  confined  as  prifoners  of  ftate  :  they  were  foon 
after  difeharged,  and  loud  complaints  were  made  againft 
fuch  arbitrary  and  unjuft  proceedings.  The  officer  was  ac- 
cufed  before  the  Theban  lenate  for  having  intermeddled  inr 
their  affairs,  and  endeavoured  to  interrupt  the.  good  corre- 
fpondence  between  the  two  ftates.  It  was  even  infilled  on 
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by  fome  of  the  Tegeans,  that  he  fhould  be  indidted  and 


36 


proceeded  againft  by  his  principals  ;  whilft  the  more  inode- 
rate  fort,  who  forelaw  the  confequences  that  were  likely  to 
attend  I'ucli  appeals,  and  that  it  would  infallibly  bring  the 
Thebans  upon  them,  loudly  protefted  againft  their  march- 
ing  into  their  territories,  and  did  all  they  could  to  prevent 
it.  The  Thebans,  however,  were  become  too  powerful  and- 
ambitious  to  mifs  .fo  fair  an  opportunity  of  getting  once 
more  footing  in  Peloponnefus,  as  they  had  long  ago  preme¬ 
ditated  ;  and  Epaminondas  was  fo  far  from  making  a  fecret  c£Epaniinan>* 
their  defign,  that  lie.  told  the.  Arcadian  deputies  in  jullifica-^as 
tion  of  it,  that  as  it  was  on  their  account  that  the  Thebans.^' “f 
engaged  in  the  war,  they  had  adled  treacherously  with  them  Greece* 
in  making  peace  with  Athens  without  their  confent :  how¬ 
ever,  that  when  lie  was  gotwitli  his  army  on  his  march  into 
Peloponnefus  to  aflift  his  friends,  he  would  foon  fee  what* 
proofs  the  Arcadians  would  give  of  their  fidelity.  This 
fpeecli  did  riot  fail  to  alarm  them  greatly  ;  efpecially 
as  it  was  fpoken  in  fuch  a  magifterial  ftyle  and  threatening 
tone.  Even  thofe  who  were  beft  affedlcd  to  the  Thebans 
could  not  forbear  expreffing  their  diflike  of- it  ;  and  all 
that  had  the  welfare  of  Peloponnefus  at  heart  readily  agreed 
with  the  Mantineans,  that  there  was  no  time  to  be  loft  to. 
ufe  all  proper  means  to.  prevent  the  impending  ftorm. 

*  Athena 
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Ttl1*’’  Athena  and  Sparta  were  accordingly  applied  to,  and 
W*  were  eafily  prevailed  upon  to  affift  the  Mantineans,  and  to 
come  into  a  ftridt  confederacy  agamft  the  Thebans  ;  and  to 
itfioi  prevent  all  difputes  about  the  command  of  the  army,  it  was 
igftl  agreed  that  each  date  fhould  have  it  in  its  own  territories  ; 

1*4  which  plainly  fhows  how  terrified  they  all  were  at  the  ap- 

prehenlion  of  a  freth  invafion  of  the  Thebans  :  for  this  was 
a  point  which  neither  the  Spartans  nor  Athenians  would 
have  fo  readily  given  up  to  the  Arcadians,  though  thefe  had 
formerly  as  ftrenuoufly  infilled  upon  it,  even  when  they  were 
almoft  reduced  to  the  laft  extremity,  and  had  never  been 
able  to  obtain  it  till  now.  But  Epaminondas  was  then  in 
full  march  at  the  head  of  his  Boeotian  troops,  with  fome 
Eubcean  auxiliaries,  and  a  body  of  itout  ThefTalian  liorfe  ; 
and  was  moreover  to  be  joined  by  the  MefTenians,  Arrives, 
and  ieveral  other  nations,  as  foon  as  he  had  entered  Pelo- 
ponnefus.  The  confederate  army  againft  him  had  ordered 
J  their  rendezvous  at  Mantinea,  the  place  which  they  natural- 

Ily  concluded  would  be  firft  attacked,  as  being  the  chief  feat 
on*  of  thofe  who  had  revolted  from  the  Thebans  But  whilft 
they  were  fecuring  themfeives  on  that  fide,  Epaminondas, 
"fsfTu-  who  wifely  confidered  how  far  this  confederacy  and  expedi- 
imp  ->n  t^on  have  drained  the  city  of  Sparta  of  its  main 

part  ftrength,  broke  up  privately  from  Nemae3,  where  he  had 
lain  for  fome  time  encamped,  and  marched  all  that  night 
with  a  defign  to  have  furprifed  that  important  capital :  but 
his  project  being  timely  difeovered,  the  vigilant  king  took 
care  to  difconcert  it ;  fo  that,  though  the  Theban  general 
made  feveral  vigoious  affaults  on  that  city,  he  was  fo  ftoutly 
repulfed,  and  the  Spartans  behaved  with  fuch  intrepid  va¬ 
lour,  that  he  was  forced  to  retire  and  turn  his  thoughts 
againfl  Mantinea,  which  he  judged  by  this  time  to  have 
been  quite  defencelefs.  He  judged  rightly  indeed  ;  for  the 
place  was  not  only  drained  of  its  troops,  but  like  wife  of  its 
£  inhabitants,  who  took  that  opportunity,  whilft  the  feene  of 
tod  war  was  in  Lacedaemon,  to  gather  in  their  harveft,  and  were 
A*  ea.  fcattered  all  over-  the  country  ;  fo  that  he  would  not  have 
I  met  with  any  difficulty  in  gaining  the  town,  had  not  the 
Athenian  auxiliaries  come  unexpectedly  to  its  relief,  and  gi¬ 
ven  him  a  frefh  repulfe. 

Theie  two  lafb  defeats  greatly  exafperated  the  Theban 
general,  who  had  never  till  now  been  ufed  to  them,  and  could 
I  not  but  forelee  that  they  would  not  only  lelfen  his  reputa¬ 
tion  with  his  allies,  but,  if  not  timely  retrieved,  would  fully 
the  glory  of  all  his  former  exploits.  What  added  to  his 
prefent  difficulties  was,  that  the  time  allotted  him  for  his 
expedition  was  almoft  expired ;  fo  that  he  had  but  a  fhort 
fpace  left  to  undertake  fome  brave  atchievement,  which 
might  recover  his  and  his  country’s  honour,  and  keep  up. 
the  fpirits  of  his  auxiliaries  and  thofe,  under  his  protection. 
He  was  moreover  got  very  far  into  the  enemy’s  country,  and 
faw  plainly  enough  how  narrowly  they  watched  all  his  mo¬ 
tions,  and  how  well  prepared  they  were  to  oppofe  him  what¬ 
ever  attempt  lie  refolved  upon,  whether  to  attack  them  or 
to  retreat.  Under  all  thefe  difficulties,  he  rightly  confider- 
ed,  that  he  muft  immediately  refolve  upon  a  decifive  battle  ; 
m  which,  if  his  priitine  fortune  followed  him,  lie  might  at 
iatt  f  once  retrieve  his  affairs,  and  make  himfelf  mailer .  of  Pelo- 
Mea.  ponnefus ;  or,  if  tliat  failed  him,  as  it  lately  had  done,  falL 
honourably  in  the  attempt.  I11  this  engagement  Epami¬ 
nondas  made  the  wifeil  dilpofition  of  his  troop?,  attacked 
and  fought  with  the  moil  intrepid  courage  and  condud, 
and  had  opened  himfelf  a  way  through  the  Spartan  pha¬ 
lanxes,  thrown  them  into  the  utmoil  confufion,  and  made  a 
terrible  (laughter  of  them,  infomuch  that  the.  field  of  battle, 
was  covered  with  their  wounded  and  (lain,  when,  in  the. 
heat  of  the  fight,  having  ventured  himfelf  too  far  in  order  to 
give  them  a  total  overthrow,  the  enemy  rallied  again,  pour-- 


ing  with  their  whole  fury  three  volleys  of  darts  at  him,  Thebe*.  ^ 
fome  of  which  he  drew  out  and  returned  to  them,  till  at  "  ^ 
length,  being  covered  with  wounds,  and  weakened  with  theEpa!^[norl. 
lofs  of  fo  much  blood,  he  received  a  mortal  wound  from  a  das  killed* 
javelin,  and  was  with  great  difficulty  reicued  from  the  ene¬ 
my  by  his  brave  Thebans,  and  brought  alive,  though 
fpeeclilefs,  into  his  tent.  As  foon  as  he  had  recovered  him¬ 
felf,  he  afked  his  friends  that  were  about  him  what  was  be¬ 
come  of  his  ihield ;  and  being  told  that  it  was  fafe,  he  bec¬ 
koned  to  have  it  brought  to  him,  and  killed  it.  He  next 
inquired  which  fide  had  gained  the  victory ;  and  being  an* 
fwered,  The  Thebans  ;  he  replied,  Then  all  is  well :  and  up¬ 
on  obferving  fome  of  his  friends  bewail  his  untimely  death, 
and  leaving  no  children  behind  him,  he  is  faid  to  have  an- 
fwered,  Yes  ;  I  have  left  two  fair  daughters,  the  viClory  of 
LeuCtra,  and  this  of  Mantinea,  to  perpetuate  my  memory. 

Soon  after  this,  upon  drawing  the  point  of  the  javelin  out 
of  his  body,  he  expired. 

The  confequence  of  this  great  general’s  fall,  and  of  this 
bloody  fight,  in  which  neither  fide  could  boaft  any  great 
advantage  over  the  other,  but  a  great  lofs  of  men  on  both 
fides,  infomuch  that  Xenophon  makes  it  a  drawn  battle,  was* 
that  both  parties  agreed  on  a  ceffation  of  arms,  and  parted, 
as  it  were  by  confent,  to  take  care  of  their  wounded  and 
(lain.  The  Thebans  indeed  thus  far  gained  the  greater 
ffiare  of  glory,  that  they  renewed  the  fight,  and  after  a  moil 
defperate  conteft,  gained  the  victory  over  thofe  Spartans 
that  oppofed  them,  and  refeued  the  body  of  their  dying  ge-  4 r 
neral  out  of  their  hands.  However,  an  effectual  end  was  Peace  con- 
put  to  this  bloody  war,  and  a  general  peace  agreed  on  bycluc*c<l^ 
all  blit  Sparta  ;  who  refuted  it  only  becaufe  the  Meffenians 
were  included  in  it.  But  as  to  the  Thebans,  they  had  no 
great  reafon  to  boaft  of  this  dear-bought  victory,  fin ce  their 
power  and  glory  began  to  decline  from  that  very  time  ;  fo 
that  it  may  be  truly  faid,  that  it  role  and  fet  with  their 
great  general.  '  43 

On  the  death  of  Epaminondas,  the  Thebans  lelapfed  into  Srate  of 
their  former  ft  ate  of  inactivity  and  indolence  ;  and  at  laft^ehtv^t©^ 
having  ventured  to  oppofe  Alexander  the  Great,  their  citytT^re  M 
was  taken,  and  the  inhabitants  ilaughtered  for  feveral  hours, 
after  which  the  buildings  were  deftroyed.  It  was  rebuilt 
by  Caffander,  but  never  afterwards  made  any  confiderable 
figure  among  the  ilates  of  Greece.  About  the  year  146 
B.  C.  it  fell  under  the  power  of  the  Romans,  under  which 
it  continued  till  the  extinction  of  their  empire  by  the  Turks. 

It  is  now  called  Thive,  and  is  nothing  to  what  it  was  for¬ 
merly  ;  yet  it  is  four  miles  in  circumference,  but  fo  full  of 
ruins,  that  there  are  not  above  4000  Turks  and  Chriftians 
in  it.  It  is  now  famous  for  a  fine  fort  of  white  clay, 
which  they  make  bowls  for  pipes  after  the  Turkish  faffiion. 

They  are  never  burnt,  but  dry  naturally,  and  become  as  hard 
as  a  itone.  There  are  two  mofques  in  Thebes,  and  a  great 
many  Greek  churches.  It  is  feated  between  two  fmall  ri¬ 
vers,  in.  E.  Long.  23.  40.  N.  Lat.  38.  17. 

Thebes,  in  Egypt,  one  of  the  moil  renowned  cities  of 
the  ancient  world.  It  was  alfo  called  Diofpolisy  or  the  city 
of  Jupiter,  and  was  built,  according  to  fome,  by  Oiiris,  ac¬ 
cording  to  others  by  Bufiris.  Its  length,  in  Strabo’s  time, 
was  80  furlongs,  or  ten  miles;  but  this  was  nothing  in  com-  UniverfaZ* 
parifon  of  its  ancient  extent,  betore.it  was  ruined  by  Cam- 
byfes,  which,  we  are  told,  was  no  lefs  than  420  ftadia,  orvo^’l‘ 

52  miles  and  an  half.  The  wealth  of  this  city  was  fo  great, 
that,  after  it  had  been  plundered  by  the  .  Perfians,  what  ' 
was  found,  on  burning  the  remains  of  the  pillage,  amounted 
to  above  300  talents  of  gold  and  2300  of  filver. 

Mr  Bruce  vifited  the  ruins  of  this  celebrated  city  ;  but 
informs  us  that  nothing  now  remains  except  four  temples,- 
and  thefe  .neither  fo  entire  nor  magnificent  as.  fome  others,  at 
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a  place  called  Vender* /.  Thebes  has  been  celebrated  by 
Homer  for  its  hundred  gates  ;  but  Mr  Bruce  informs  us, 
that  no  veftige?  of  thefe  are  now  remaining,  neither  can  we 
difcover  the  foundation  of  any  wall  it  ever  had  ;  u  and  as 
for  the  horfemen  and  chariots  it  is  faid  to  have  fent  out,  ail 
the  Thebaid  Town  with  wheat;  would  not  have  maintained 
one  half  of  them.  Thebes,  at  leaft  the  ruins  of  the  temples 
called  Medinet  Tabu,  are  built  in  a  long  ftretch  of  about  a 
mile  broad,  moft  parfimonioufly  chofen  at  the  Tandy  foot  of 
the  mountains.  The  Horii  Pcnfiles ,  or  hanging  gardens, 
were  furely  formed  upon  the  fide s  of  thefe  hills,  then  fup- 
plied  with  water  with  mechanical  devices.  '1  he  utmoft  is 
done  to  fpare  the  plain,  and  with  great  reafon  ;  for  all  the 
fpace  of  ground  this  ancient  city  has  had  to  maintain  its  my¬ 
riads  of  liorfes  and  men,  is  a  plain  of  three  quarters  of  a  mile 
broad  between  the  town  and  the  river,  upon  which  plain  the 
water  rites  to  the  height  of  four  and  five  feet.  All  this 
pietended  populoufnefs  of  ancient  Thebes  I  therefore  believe 
to  be  fabulous.” 

Mr  Bruce,  after  examining  the  ground  on  which  Thebes 
is  txippofed  to. have  flood,  thinks  that  it  had  no  walls,  and 
that  confequently  Homer’s  ftory  of  its  having  an  hundred 
gates  is  mifunderflood.  The  mountains  of  the  Thebaid 
fland  clofe  behind  the  town,  not  in  a  ridge,  but  (landing 
fingle,  fo  that  you  can  go  round  each  of  them.  A  hundred 
of  thefe  are  faid  to  be  hollowed  out  for  fepulchres  and  other 
purpofes.  Thefe,  he  thinks,  were  the  hundred  gates  of 
Homer  ;  in  proof  of  this  they  tire  dill  called  by  the  natives 
Bteban  el  AJe/uhe ,  “  the  ports  or  gates  of  the  kings.” 

All  that  is  laid  of  Thebes  by  poets  or  hiftorians  after  the 
days  of  Homer  is  meant  of  Diofpolis,  which  was  built  by 
the  Greeks  long  after  Thebes  was  deftroyed,  as  its  name 
teftifies  ;  though  Diodorus  fays  it  was  built  by  Bufiris.  It 
was  on  the  eafl  fide  of  the  Nile,  whereas  ancient;  Thebes  was 
on  the  well,  -  though  both  are  coniidered  as  one  city  ;  and 
Strabo  fays,  that  the  river  runs  through  the  middle  of 
MTiebes,  by  which  he  means  between  Old  Thebes  and  Di¬ 
ofpolis. 

THEFT,  or  simple  larceny,  is  “the  felonious  taking 
and  carrying  away  of  the  perfonal  goods  of  another.”  This 
offence  certainly  commenced  then,  whenever  it  was  that  the 
bounds  of  property,  or  laws  of  meum  and  tuum ,  were  efta- 
blifhed.  How  far  fuch  an  offence  can  exift  in  a  ftate  of  na¬ 
ture,  where  all  things  are  held  to  be  common,  is  a  queftion 
that  may  be  f  lved  with  very  little  difficulty.  The  difturb- 
ancc  of  any  individual  in  the  occupation  of  what  he  has 
feized  to  his  prelent  ufe,  feems  to  be  the  only  offence  of  this 
kind  incident  to  fuch  a  (late.  But,  unqueflfanably,  in  fa¬ 
cial  communities,  when  property  is  eflablifhed,  any  violation 
of  that  property  is  fubjedl  to  be  punifhed  by  the  laws  of 
faciety  ;  though  how  far  that  punifhment  fhould  extend  is 
matter  of  confideiable  doubt. 

By  the  Jewifh  law  it  was  only  punifhed  with  a  pecuniary 
fine,  and  fatisfadlion  to  the  party  injured  ;  and  in  the  civil 
law,  till  fame  very  late  conflitutions,  we  never  find  the  pu- 
nifhment  capital.  The  laws  of  Draco  at  Athens  punifhed  it 
with  death:  but  his  laws  were  faid  to  be  written  with  blood; 
and  Solon  afterwards  changed  the  penalty  to  a  pecuniary 
muldl.  And  lo  the  Attic  law6  in  general  continued  ;  ex¬ 
cept  that  once,  in  a  time  of  dearth,  it  was  made  capital  to 
break  into  a  garden  and  fieal  figs:  but  this  law,  and  the  in- 
formeis  againft  the  offence,  grew  fa  odious,  that  from  them 
all  malicious  informers  were  ftylcd  fyeepbants ;  a  name  which 
we  have  much  perverted  from  its  original  meaning.  From 
thefe  examples,  as  well  as  the  reaion  of  ihe  thing,  many 
learned  and  fcrupulous  men  have  queflioned  the  propriety, 
if  not  lawful nefs,  of  infii&ing  capital  punifhment  for  fimple 
theft.  And  certainly  the  natural  punifhment  for  injuries  to 
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property  feems  to  be  the  lofs  of  the  offender's  own  proper.  Tl*f' 
ty  ;  which  ought  to  be  umverially  the  cafe,  were  all  mens' — 
fortunes  equal.  But  as  thofe  who  have  no  property  them-  ] 
(elves  are  generally  the  moft  ready  to  attack  the  property  of 
others,  it  has  been  found  neceffary,  inftead  of  a  pecuniary, 
to  fubftitute  a  corporal  punifhment ;  yet  how  far  this  cor¬ 
poral  punifhment  ought  to  extend,  is  what  has  occafioncd 
the  doubt.  Sir  Thomas  More  and  the  Marquis  Beccaria, 
at  the  diflance  of  more  than  two  centuries,  have  very  fen- 
fibly  propofed  that  kind  of  corporal  punifhment  which  ap¬ 
proaches  the  neareft  to  a  pecuniary  fatisfadrion,  viz.  a  tem¬ 
porary  imp- iionment,  with  an  obligation  to  labour,  firil  for 
the  party  robbed,  and  afterwards  for  the  public,  in  works  of 
the  moft  flavifh  kind  ;  in  older  to  oblige  the  offender  to  re¬ 
pair,  by  his  induftry  and  diligence,  the  depredati-  ns  he  has 
committed  upon  private  property  and  public  order.  But, 
notwithstanding  all  the  remonftiances  of  lpeculative  politi¬ 
cians  and  moralifts,  the  punifhment  of  theft  flill  continues 
throughout  the  greateft  part  of  Europe  to  be  capital :  and 
Ptiffendorf  together  with  Sir  Matthew  Hale,  are  of  opi¬ 
nion  that  this  muft  always  be  referred  to  the  prudence  of 
the  legiflaUire  ;  who  are  to  judge,  fay  they,  when  crimes 
are  become  fo  enormous  as  to  require  fuch  fangumary  ie- 
ftriclions.  Yet  both  thefe  writers  agree,  that  fuch  punifh- 
ment  fhould  be  cautioufly  infli&cd,  and  never  without  the 
utmoft  neceflity.  > 

The  Anglo  Saxon  laws  nominally  punifhed  theft  with 
death,  if  above  the  value  of  twelvepence  :  but  the  cri¬ 
minal  was  permitted  to  redeem  his  life  by  a  pecuniary 
ranfam  ;  as,  among  their  anceftors  the  Germans,  by  a  fated 
number  of  cattle;  But  in  the  9th  year  of  Henry  I.  this 
power  of  redemption  was  taken  away,  and  all  perfans  guilty 
of  larceny  above  the  value  of  twelvepence  were  diredled  to 
be  hanged  ;  which  law  continues  in  force  to  tins  day.  For 
though  the  inferior  fpecies  of  tke%  or  petit  larceny,  is  only 
punilhed  by  whipping  at  common  law,  or  {by  flat.  4  Geo.  I. 
c.  11.)  maybe  extended  to  tr^nfportation  for  feven  years,  as 
is  alfo  exprefsly  directed  in  the  calc  of  the  Plate-glafs  Com¬ 
pany  ;  yet  the  punifhment  of  grand  larceny,  or  the  ftealing 
above  the  value  of  twelvepence  (which  fum  was  the  fiand- 
ard  in  the  time  of  king  Athelftan,  doo'yeais  ago),  is  at  com¬ 
mon  law  regularly  death:  which,  contidering  the  great  in 
termediate  alteration  in  the  price  or  denomination  of  mo¬ 
ney,  is  undoubtedly  a  very  rigorous  confthution  ;  and  made 
Sir  Henry  Spelman  above  a  ccntuiy  fince,  when  money 
was  at  twice  its  prelent  rate)  complain  that  while  every 
thing  elie  was  rifen  in  its  nominal  value,  and  become  dearer, 
the  life  of  man  had  continually  grown  cheaper,  it  is  true, 
that  the  mercy  o  juries  will  often  make  them  if  rain  a  point, 


when  it  is  really  of  much  greater  value  :  but  this,  though 
evidently  juftifiable  and  proper  when  it  only  reduces  the  pre- 
fent  nominal  value  or  money  to  the  ancient  llandard,  is  other- 
wife  a  kind  o;  pious  peijury,  and  does  not  at  all  excuk  our 
common  law  in  this  reipedt  from  the  imputation  of  feverity, 
but  rather  firongly  confefTes  the  charge.  It  is  likewife  true, 
that  by  the  merciful  extenfions  o"  the  benefit  cf  clergy  by 
our  modern  flatnte-law,  a  perfan  who  commits  a  fimple  lar¬ 
ceny  to  the  value  of  thirteen  pence  or  thirteen  hundred 
p  unds,  though  guilty  of  a  capital  offence,  fhall  be  excufed 
the  pains  of  death  ;  but  this  is  only  for  the  firft  offence. 
-And  in  many  cafes  of  fimple  larceny  the  benefit  of  clergy 
is  taken  away  by  ftatute:  as  from  horte-flealing  in  the  prin¬ 
cipals  and  accefiories  both  before  and  after  the  fadl  ;  theft 
by  great  and  notorious  thieves  in  Northumberland  and  Cum¬ 
berland  ;  taking  woollen  cloth  from  oft'  the  tenters,  or  li¬ 
nens,  fuftians,  calicoes,  or  cotton  goods,  from  the  place  of 
manufadiure  (which  extends,  in  the  lsft  cafe,  to  aiders,  af- 

fifters* 
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lifters,  procurers,  buyers,  and  receivers);  felonioufly  driving 
away,  or  otherwife  dealing  one  or  more  fheep  or  other  cattle 
fpecified  in  the  a&s,  or  killing  them  with  indent  to  {leal  the 
whole  or  any  part  of  the  carcafe,  or  aiding  or  affifting  there¬ 
in  ;  thefts  on  navigable  rivers  above  the  value  of  forty  fhil- 
lings,  or  being  prefent,  aiding  and  afTifting  thereat;  plunder¬ 
ing  veflels  in  diftrefs,  or  that  have  fuffered  fhipwreck;  deal¬ 
ing  letters  font  by  the  poll  ;  and  alfo  dealing  deer,  hares, 
and  conies,  under  the  peculiar  circumftances  mentioned  in 
the  Waltham  black  ad.  Which  additional  feverity  is  ow* 
in  =7  to  the  great  malice  and  mifehief  of  the  theft  in  fome  of 
thefe  in  dances  ;  and,  in  others,  to  the  difficulties  men  would 
otherwife  lie  under  to  prelerve  thofe  goods,  which  are  fo 
eafily  carried  off.  Upon  which  lad  principle  the  Roman 
law  punifhed  more  feverely  than  other*  thieves  the  Abigei  or 
dealers  of  cattle,  and  the  Balnearn  or  fuch  as  dole  the 
clothes  of  perfons  who  were  wafhing  in  the  public  baths  ; 
both  which  conftitutions  feem  to  be  borrowed  from  the  laws 
of  Athens.  And,  fo  too,  the^ ancient  Goths  punifhed  with 
unrelenting  feverity  thefts  of  cattle,  or  of  corn  that  was 
reaped  and  left  in  the  field:  fuch  kind  of  property  (which 
no  human  induftry  can  fufficlcntly  guard)  being  efleemed 
under  the  peculiar  cnflody  of  heaven. 

TnkFT-Bcte  (from  the  Saxon  theof  i.  e.  fur ,  and  but?, 
compenfatis ) ,  is  the  receiving  of  a  man's  goods  again  from  a 
thief,  after  flolen,  or  other  amends  not  to  profecute  the  fe¬ 
lon,  and  to  the  intent  the  thief  may  efcape;  which  is  an  of¬ 
fence  punifhable  with  fine  and  imprifonment,  &c. 

THELIGONUM,  in  botany :  A  genus  of  plants  be- 
longing  to  the  clafs  of  moncccta ,  and  order  of  polyandria  ;  and 
in  the  natural  fyflem  ranging  under  the  53d  order,  Scabrida. 
The  male  calyx  is  bifid  ;  there  is  no  corolla  ;  the  ftamina 
are  generally  12.  The  female  calyx  is  alfo  bifid;  there  is 
no  corolla  ;  only  one  piflil ;  the  capfnle  is  coriaceous,  unilo¬ 
cular,  and  monofpermous.  There  is  only  one  fpecies,  the 
Gynocrambe ,  which  is  indigenous  in  the  fouth  of  Europe. 

THEME,  denotes  the  fubje&  of  an  exercife  for  young 
fiuder.ts  to  write  or  compofe  on. 

THEM!  SON,  a  phyfician  of  Laodicea,  a  difciple  of  Af- 
clepiades.  He  founded  the  methodic  fedl,  with  a  view  to 
the  move  eafily  teaching  and  pra&ifing  the  art  of  medicine. 
(See  Medicine,  n°  37).  Themifon  gave  the  firfl  ac¬ 
count  of  diacodium,  which  was  prepared  of  the  juice  and 
deco&ion  of  poppy  heads  and  honey.  He  invented  a  pur¬ 
ging  medicine  called  heir  a. 

THEM1STIUS,  an  ancient  Greek  orator  and  philofo- 
pher,  a  native  of  Paphlagonia,  who  fiourifhed  in  the  4th 
century.  He  had  great  intereft  and  favour  with  the  empe¬ 
rors  in  his  time,  ar.d  though  a  heathen,  was  of  a  very  tole¬ 
rating  fpirit.  He  taught  for  many  years  at  Conflantinople, 
of  which  city  he  was  made  praffiefl  by  Julian  and  Theodo- 
fius ;  and  lived  to  be  exceeding  old.  More  than  30  of  his 
orations  are  flill  extant,  befide  commentaries  on  feveral  parts 
of  Ariflotle’s  work-. 

THEMISTOCLES,  the  renowned  Athenian  admiral, 
general,  and  patriot,  who  gained  the  battle  of  Salamis 
againft  the  Perfians.  Being  banifhed  his  country  by  his  un¬ 
grateful  fellow-citizens,  he  fled  to  Artaxerxes  king  of  Per- 
fia  :  but,  in  order  to  avoid  taking  up-arms  againfl  his  coun¬ 
try,  he  flew  liimfelr,  464  B.  C.  See  AttiCa,  n°  76,  et ftq . 

1  HEOBALD  (Eewis),  the  fon  of  an  attorney  at  Sit- 
tingbourn  in  Kent,  was  a  well-known  writer  and  critic  in 
the  early  part  of  the  prefent  century.  He  engaged  in  a 
paper  called  the  Cenfor ,  publifhed  in  Mill's  Journal,  where- 
in>  by  delivering  his  opinions  with  too  little  referve  con¬ 
cerning  fome  eminent  wirs,  he  expofed  himfelf  to  their  re- 
kntment.  Upon  the  publication  of  Pope’s  Homer,  he  prai- 
kd  it  in  teims  of  extravagant  admiration,  yet  afterwards 
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thought  proper  to  abufe  it  as  earneflly  ;  for  which  Pope  at  Theobr#- 
firfl  made  him  the  hero  of  his  Dunciad,  though  he  after-  nia 
ward  laid  hin  afide  for  another.  Mr  Theobald  not  only  e 

pofed  himfelf  to  the  lafhes  of  Pope,  but  waged  war  with  Mr  1 _ -  l 

Dennis,  who  treated  him  more  roughly,  though  with  lefs 
fatire.  He  neverthelefs  publifhed  an  edition  of  Shakefpeare, 
in  which  he  corredled,  with  great  pains  and  ingenuity,  many 
faults  that  had  crept  into  that  poet’s  writings.  This  edi¬ 
tion  is  flill  in  great  efleem  5  being  in  general  preferred  to 
thofe  publifhed  by  Pope,  Warburton,  and  Hanmer.  He  alfo 
wrote  fome  plays,  and  tranflated  others  from  the  ancients. 

THEOBROMA,  in  botany:  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  polyadelphta ,  and  order  of  pentandria ;  and 
in  the  patural  fyflem  ranging  under  the  37th  order,  Colum - 
nifera.  The  calyx  is  triphyllous  ;  the  petals,  which  are 
five  in  number,  are  vaulted  and  two  horned  ;  the  ne&arium 
is  pentaphyllous  and  regular  ;  the  flamina  grow  from  the 
ne&arium,  each  having  five  antherae.  There  are  three  fpe- 
cics  ;  the  cacao ,  guazu?na,  and  angujla. 

The  cacao ,  or  chocolate  tree,  we  fhall  deferibe  in  the 
words  orDr  Wright:  “  In  all  the  French  and  Spanifh  iflandszw** 
and  fettlements  in  the  warmer  parts  of  America,  the  choco-  Medical 
late  tree  is  carefully  cultivated.  This  was  formerly  the  cafe  Journal,  ■ 
alfo  in  Jamaica  ;  but  at  prefent  we  have  only  a  f>w  flrag- vo1*  V1U" 
gling  trees  left  as  monuments  of  our  indolence  and  bad  po¬ 
licy. 

“  This  tree  delights  in  fhady  places  and  deep  valleys.  It 
is  feldorn  above  20  feet  high.  The  leaves  are  oblong,  large, 
and  pointed.  The  flowers  fpring  from  the  trunk  and  large 
branches  ;  they  are  fmall,  and  pale  red.  The  pods  are  oval 
and  pointed.  The  feeds  or  nuts  are  numerous,  and  curiouf- 
ly  flowed  in  a  white  pithy  fubflance. 

“  The  cocoa-nuts  being  gently  parched  in  an  iron  pot 
over  the  fire,  the  external  covering  feparates  eafily.  The 
kernel  is  levigated  on  a  fmooth  flone  ;  a  little  arnotto  is 
added,  and  with  a  few  drops  of  water  is  reduced  to  a  mats, 
and  formed  into  rolls  of  one  pound  each.  This  fimple  pre¬ 
paration  is  the  moil  natural,  and  the  bell.  It  is  in  daily 
ufe  in  mod  families  in  Jamaica,  and  feems  well  adapted  for 
rearing  of  children-.”  See  Chocolate. 

THEOCRACY,  in  matters  of  government,  a  flate  go¬ 
verned  by  the  immediate  direction  of  God  alone  ?  fuch  was 
the  ancient  government  of  the  Jews  before  the  time  of 
Saul. 

THEOCRITUS,  the  father  of  pafloral  poetry,  was 
born  at  Syracufe  in  Sicily.  Two  of  his  poems  afeertain  his 
age  ;  one  addreffed  to  Hiero  king  of  Syracufe,  who  began 
his  feign  about  275  years  before*  Cl) rift ;  and  the  other  to 
Ptolemy  Philadelphus  king  of  Egypt.  Hiero,  though  a 
prince  diflinguifhed  in  arms  and  political  wildom,  does  not 
feem  to  have  been  a  patron  of  learning.  This  is  fuppofed 
to  have  given  birth  to  the  1  oth  Idyllium.  From  Syracufe 
Theocritus  went  to  Alexandria,  where  he  feems  to  have 
found  a  munificent  patron  in  Ptolemy  Philadelphus,  if  we 
may  judge  from  the  panegyric  which  he  compofed  on  that 
prince  (the  17th  Idyllium).  It  has* been  faid  that  Theocri¬ 
tus  was  firangled  by  Hiero,  but  we  have  not  found  evidence 
of  this. 

The  coir.po  fit  ions  of  this  poet  are  diflinguifhed,  among* 
the  ancients,  by  the  name  of  Idylliums ,  in  order  to  exprefs 
the  fmallnefs  and  variety  of  their  natures  :  they  would  now 
be  called  Mifceiianies ,  or  Poems  on  federal  Occafeons .  The 
firfl  nine  and  the  eleventh  are  confeffed  to  be  true  paflorals, 
and  hence  Theocritus  has  nfually  pafled  for  nothing  more 
than  a  pafloral  poet  ;  yet  he  is  manifedly  robbed  of  a  great 
part  of  his  fame,  if  his  other  poems  have  not  their  proper 
laurels.  For  though  the  greater  part  of  his  Idylliums  can¬ 
not  -be  called  the  fongs  of  fhepherds,  yet  they  have  certainly 
2  their 
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Theodolite, their  refipedlive  merits.  His  paftorals  ought  to  be  con- 
T  tieodore.  f1(jered  ag  the  foundation  of  his  credit  ;  upon  this  claim 
he  will  be  admitted  for  the  finifher  as  well  as  the  inventor  of 
his  art,  and  will  be  acknowledged  to  have  excelled  all  his 
imitators  as  much  as  originals  ufually  do  their  copies. 

The  works  of  this  poet  were  firft  publifhed  in  folio  by 
.Aldus  Manutius  at  Venice  in  149;.  A  more  elegant  and 
correct  edition  was  printed  by  Henry  Stephens  at  Paris  in 
1  ^66.  An  edition  was  publifned  at  Leiplic  in  17 65,  with 
valuable  notes  by  the  learned  Reifke.  But  what  will  moll 
highly  gratify  the  admirers  of  paftoral  poetry,  is  an  edition 
publifhed  in  1770,  2  vols  4to,  by  Mr  Thomas  Warton.  It 
is  accompanied  by  the  fcholia  of  the  bell  editors,  and  the 
different  readings  of  15  MSS. 

THEODOLITE,  a  mathematical  inflrumeiit  formeafu- 
ring  heights  and  diflances.  See  Geometry,  p.  679. 

THEODORE,  king  of  Corfica,  baron  Nieuhoff  in  the 
county  of  La  Marc  in  Weflphalia.  He  had  his  education 
in  the  French  fervice,  and  afterwards  went  to  Spain,  where 
he  received  fome  marks  of  regard  from  the  duke  of  Riperda 
and  cardinal  Alberoni ;  but  being  of  an  unfettled  difpofi- 
tion,  he  quitted  Spain,  and  travelled  into  Italy,  England, 
and  Holland,  in  fearch  of  fome  new  adventure.  He  at  laft 
fixed  his  attention  on  Corfica,  and  formed  the  fclieme  of 
rendering  himfelf  fovereign  of  that  ifland.  He  was  a  man 
of  abilities  and  addrefs  ;  and  having  fully  informed  himfelf 
of  every  thing  relating  to  Corfica,  went  to  Tunis,  where  he 
fell  upon  means  to  procure  fome  money  and  arms;  and  then 
went  to  Leghorn,  from  whence  he  wrote  a  letter  to  the 
Corlican  chiefs  Giafferi  and  Paoli,  offering  confiderable  af- 
iiftance  to  the  nation  if  they  would  ele&  him  as  their  fove¬ 
reign.  This  letter  was  configned  to  Count  Domenico  Riva- 
rola,  who  a&ed  as  Corfican  plenipotentiary  in  Tufcany  ; 
and  he  gave  for  anfwer,  that  if  Theodore  brought  the  affift- 
ance  he  promifed  to  the  Corficans,  they  would  very  willing¬ 
ly  make  him  king. 

Upon  this  he,  without  lofs  of  time,  fet  fail,  and  landed  at 
Tavagna  in  the  fpring  of  the  year  1736.  He  was  a  man  of 
•a  very  (lately  appearance,  and  the  Turkilh  drefs  he  wore 
added  to  the  dignity  of  his  mien.  He  had  a  few  attendants 
-with  him  ;  and  his  manners  were  fo  engaging,  and  his  of¬ 
fers  fo  plaufible,  that  he  was  proclaimed  king  of  Corfica 
before  Count  Rivarola’s  difpatches  arrived  to  inform  the 
chiefs  of  the  terms  upon  which  he  had  agreed.  He  brought 
•with  him  about  1000  zequins  of  Tunis,  befide  fome  arms 
and  ammunition,  and  made  magnificent  promifes  of  foreign 
affifiance  ;  whence  the  Corficans,  who  were  glad  of  any 
fupport,  willingly  gave  into  his  fchemes.  Theodore  in- 
ftantly  affumed  every  mark  of  royal  dignity.  He  had  his 
guards  and  his  officers  of  ftate  ;  he  conferred  titles  of  ho¬ 
nour,  and  (truck  money  both  of  filver  and  copper.  The 
-  filver  pieces  were  few  in  number,  and  can  now  hardly  be 
met  with  ;  the  copper  coins  have  on  one  fide  T.  R.  that 
is,  “  Theodorus  Rex,”  with  a  double  branch  croffed,  and 
round  it  this  infcription,  Pro  boko  publico  Re.  Co.  that 
is,  “  For  the  public  'good  of  the  kingdom  of  Corfica  .:”  on 
the  other  fide  is  the  value  of  the  piece;  Cinque  Jolidi ,  or  five 
fous. 

The  Genoefe  were  not  a  little  confounded  with  this  un- 
cxoe&ed  adventurer.  They  publifhed  a  violent  manifefto 
again  ft  Theodore,  treating  him  with  great  contempt ;  but 
at  the  fame  time  fhowing  they  were  alarmed  at  his  appear¬ 
ance.  Theodore  replied,  in  a  manifefto,  with  all  the  calm- 
nefs  and  dignity  of  a  monarch  ;  but  after  being  about  eight 
months  in  Corfica,  perceiving  that  the  people  began  to  cool 
in  their  affe&ions  towards  him,  he  affembled  his  chiefs,  and 
declared  he  would  keep  them  no  longer  in  a  (late  of  uncer¬ 
tainty,  being  determined  t©  feek  in  perfon  the  fupport  he  fo 
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long  expe&ed.  He  fettled  an  adminiftration  during  his  ab«  The* 
fierce,  recommended  unity  in  the  ftrongeft  terms,  and  leftTW 
the  ifland  with  reciprocal  affurances  of  fidelity  and  affe&ion. '  v 
He  went  to  Holland,  where  he  was  fo  fuccefsful  as  to  ob¬ 
tain  credit  from  feveral  rich  merchants,  particularly  Jews, 
who  trufted  him  with  cannon  and  other  warlike  (lores  to  a 
great  value,  under  the  charge  of  a  fupercargo.  With  thefe 
he  returned  to  Corfica  in  1739;  but  by  this  time  the 
French,  as  auxiliaries  to  the  Genoefe,  had  become  fo  power¬ 
ful  in  the  ifland,  that  though  Theodore  threw  in  his  fup- 
ply  of  warlike  (lores,  he  did  not  incline  to  venture  his  per¬ 
fon,  the  Genoefe  having  fet  a  high  price  on  his  head.  He 
therefore  again  departed  ;  and  after  many  unavailing  at¬ 
tempts  to  recover  his  crown,  at  length  chofe  for  retirement 
a  country  where  he  might  enjoy  the  participation  of  that 
liberty' which  he  had  fo  vainly  endeavoured  to  give  his  Cor¬ 
ficans  ;  but  his  fituation  in  England  by  degrees  grew 
wretched,  and  he  was  reduced  fo  low  as  to  be  feveral  years 
before  his  death  a  prifoner  for  debt  in  the  King’s  Bench. 

At  length,  to  the  honour  of  fome  gentlemen  of  rank,  a 
charitable  contribution  was  fet  on  foot  for  him  in  the  year 
1753.  Mr  Bofvvell  obferves,  that  Mr  Horace  Walpole  ge- 
neroufly  exerted  himfelf  for  the  unhappy  Theodore,  and 
wrote  a  paper  in  The  World  with  great  elegance  and  hu¬ 
mour,  foliciting  a  contribution  for  the  unhappy  monarch 
in  diftrefs,  to  be  paid  to  Mr  Robert  Dodfley  bookfeller,  as 
lord  high  treafurer.  'Iffiis  brought  him  a  very  handfome 
fum,  and  he  was  fet  at  liberty.  That  gentleman  adds,  that 
Mr  Walpole  has  the  original  deed,  by  which  Theodore 
made  over  the  kingdom  of  Corfica  in  fecurity  to  bis  credi¬ 
tors,  and  that  he  has  alfo  the  great  feal  of  the  kingdom. 
Theodore  died  in  1756,  and  was  buried  in  St  Anne's 
churchyard,  Weftminfter ;  where,  in  1757,  a  fimple  una¬ 
dorned  monument  of  marble  was  ere&ed  to  his  memory  by 
a  gentleman,  with  an  inicription  ;  which,  after  mentioning 
fome  of  the  above  particulars,  concludes  with  the  following 
lines : 

The  grave,  great  teacher,  to  a  level  brings 

Heroes  and  beggars,  galley-flaves  and  kings; 

But  Theodore  this  moral  learn’d  ere  dead, 

Fate  pour’d  its  leffon  on  his  living  head, 

Bellow’d  a  kingdom  and  deny’d  him  bread. 

Theodore  left  a  fon,  who  was  an  accomplifhed  gentleman, 

THEODORET,  bifhop  of  St  Cyricns  in  Syria,  in  the 
4th  century,  and  one  of  the  moft  learned  fathers  of  the 
church,  was  born  in  the  year  386,  and  was  the  difciple  of 
Theodorus  Mopfueftia  and  St  John  Chryfoftom.  Having 
received  holy  orders,  he  was  with  difficulty  perfuaded  to 
accept  of  the  bifliopric  of  St  Cyricus,  about  the  year  420. 

He  difeovered  great  frugality  in  the  expences  of  his  table, 
drefs,  and  furniture,  but  fpent  confiderable  fums  in  impro¬ 
ving  and  adorning  the  city  of  Cyricus.  He  erefted  two 
large  bridges,  public  baths,  fountains,  and  aquedudfs,  and 
laboured  with  great  zeal  and  fuccefs  in  his  diocefe.  Yet  hi* 
zeal  was  not  confined  to  his  own  church :  he  went  to  preach 
at  Antioch  and  the  neighbouring  towns  ;  where  he  became 
admiredjfor  his  eloquence  and  learning,  and  had  the  happi- 
uefs  to  convert  multitudes  of  people.  He  wrote  in  favour  of 
John  of  Antioch  and  the  Neftorians,  again  ft  Cyril’s  Twelve 
Anathemas  :  he  afterwards  attacked  the  opinions  of  Nefto- 
rius,  and  was  depofed  in  the  fynod  held  by'  the  Eutychians 
at  Ephefus;  but  was  again  reftored  by  the  general  coun¬ 
cil  of  Chalcedon,  in  which  he  was  prefent,  in  451.  It 
is  thought  that  he  died  foon  after  ;  though  others  fay  that 
he  lived  till  the  year  437-  There  are  (till  extant  Theo- 
doret’s  excellent  Commentary  on  St  Paul’s  Epiftles,  and  oa 
feveral  other  books  of  the  Holy  Scriptures.  2.  His  Ec- 
clefiaftical  Hiftory  from  the  time  of  Arius  to  Theodofius 
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endrtfiu*,  the  Younger.  3.  The  hi  (lory  of  the  famous  Anchorites  of 
‘c0Korty‘,  his  time.  4.  Ep idles.  5.  Difcourfes  on  Providence.  And, 
6,  An  excellent  treatife  againd  the  Pagans,  intitled,  De  Cu- 
randis  Grmorum  J. Iffectibus  ;  and  other  works.  The  bed 
edition  of  all  which  is  that  of  Father  Sirmond  in  Greek  and 
Latin,  in  4  vols  folio. 

'THEODOSIUS  I.  called  the  Great ,  was  a  native  of 
Spain.  1  he  valour  he  had  fhown,  and  the  great  fervices 
he  had  done  to  the  empire,  made  Gratian,  attacked  by  the 
Goths  and  Germans,  to  admit  him  as  a  partner  in  the  go- 
vernment.  He  received  the  purple  in  570,  seed  ax  Sec 
Co*  stantinople,  n°77 — 88. 

iHEOGONY,  formed  from  0^  GW,  and  yongenitura. 
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(i  feed,  offspring,”  that  branch  of  the  heathen  theology  Theogn's, 
which  taught  the  genealogy  of  tlieir  gods.  v  v—* 

Hefiod  gives  us  the  ancient  theogony,  in  a  poem  under 
that  title.  Among  the  mod  ancient  writers.  Dr  Burnet 
obferves,  that  theogony  and  cofmogony  dgnided  the  fame 
thing.  In  effect,  the  generation  of  the  gods  of  the  ancient 
Perfians,  fire,  water*  and  earth,  is  apparently  no  .>ther  than 
that  of  the  primary  elements. 

THEOGNIS,  an  ancient  Greek  poet  of  Megara  in  A* 
chaia,  flourifhed  about  the  59th  Olympiad,  144  Bf  C. 

We  have  a  moral  work  of  his*  extant,  containing  a  fum- 
mary  ot  precepts  and  reflexions,  ufually  to  be  found  in  the 
collections  of  the  Greek  minor  poets* 
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THEOLOGY 


IS  a  Greek  word  (flnxoyw),  and  fignifies  that  fcience 
which  treats  of  the  being  and  attributes  of  God,  hi3 
relations  to  us,  the  difpenfations  of  his  providence,  his  will 
with  reipeX  to  our  aXions,  and  his  purpofes  with  refpeX  to 
our  end.  The  word  was  firft  ufed  to  denote  the  fyftems, 
or  rather  the  heterogeneous  fables,  of  thofe  poets  and  philo- 
fophers  who  wrote  of  the  genealogy  and  exploits  of  the 
gods  of  Greece.  ^  Hence  Orpheus,  Mufeus,  Hefiod,  Phe- 
recydes,  and  Pythagoras,  were  called  theologians ;  and  the 
fame  epithet  was  given  to  Plato,  on  account  o£  his  fublime 
{peculations  on  the  fame  fubjeX.  It  was  afterwards  adopt¬ 
ed  by  the  earlieft  writers  of  the  Chriilian  church,  who 
flyled  the  author  of  the  apocalypfe,  by  way  of  eminence, 
btoKry^ 9  the  Divine . 

Although  every  pagan  nation  of  antiquity  had  fome 
tutelary  deities  peculiar  to  itfclf,  they  may  yet  be  considered 
as  having  all  had  the  fame  theology,  fince  an  intercommuni¬ 
ty  of  gods  was  universally  admitted,  and  the  heavenly  bodies 
were  adored  Us  the  du  majorum  gentium  over  the  whole  earth. 

I  his  being  the  cafe,  we  are  happily  relieved  from  treating, 
in  the  fame  article,  of  the  truths  of  Chriftianity  and  the 
fiXions  of  paganifm,  as  we  have  elfewhere  traced  idolatry 
from  its  fource,  and  fhewn  by  what  means  “  the  foolilh 
hearts  of  men  became -fo  darkened  that  they  changed  the 
glory  of  the  incorruptible  God  into  an  image  made  like  to 
corruptible  man,  and  to  birds,  arid  four-footed  beads,  and 
creeping  things.5’  See  Polytheism. 

The  abfurdities  and  inconfiftency  of  the  pretended  reve¬ 
lation  of  the  Arabian  impoftor  have  been  fufficiently  expofed 
under  the  words  Alcoran  and  Mahometanism  ;  fo  that 
the  only  theology  of  which  we  have  to  treat  at  prefent  is 
Chriflian  theology,  which  comprehends  that  which  is  com¬ 
monly  called  natural ,  and  that  which  is  revealed  in  the 
feriptures  of  the  Old  and  New  Teftaments.  Thefe  taken  to¬ 
gether,  and  they  ought  never  to  be  feparated,  compofe  a 
body  of  fmence  io  important,  that  in  comparison  with  it  all 
other  fciences  link  into  infignificance  ;  for  without  a  com¬ 
petent  knowledge  of  the  attributes  of  God^  of  the  feveral 
relations  in  which  he  Hands  to  us,  and  of  the  ends  for  which 
we  were  created,  it  is  obvious  that  we  mud  wander  through 
life  like  men  groping  in  the  dark,  drangers  to  the  road  on 
which  we  are  travelling,  as  well  as  to  the  fate  awaiting  us  at 
the  end  of  our  journey. 

But  if  this  knowledge  be  neceffary  to  all  Chriftians,  it  is 
doubly  fo  to  thofe  who  are  appointed  to  feed  the  flock  of 
Thrift,  and  to  teach  the  ignorant  what  they  are  to  believe, 
and  what  to  do,  in  order  to  work  out  their  own  falvation. 

5  he  wifdom  and  piety  of  our  anedtors  have  accordingly 
founded  profefforfhips  of  theology  in  all  our  univerfities, 
where  the  principles  of  our  lebgion  are  taught  in  a  fyftema- 
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tic  and  fcientific  manner  ;  and  the  church  has  ordained,  that 
no  man  fhall  be  admitted  to  the  office  of  a  preacher  of  the 
gofpel  who  has  not  attended  a  regular  courfe  of  fuch  the¬ 
ological  leXures. 

It  mud  not,  however,  be  fuppofed,  that,  by  merely  lidcn- 
ing  to  a  courle  of  leXures  however  able,  any  man  will  be¬ 
come  an  accomplifiied  divine.  The  principles  of  this  fcience 
are  to  be  found  only  in  the  word  and  works  of  God;  and  he 
who  would  extraX  them  pure  and  unfophifticated,  mud  dig 
for  them  himfelf  in  that  exhaudlefs  mine.  To  fit  a  man  for  previous 
this  important  invefligation,  much  previous  knowledge  is  re- knowledge 
quifite.  He  mud  dudy  the  works  of  God  fcientiftcally  ™lujflte 
before  he  can  perceive  the  full  force  of  that  tedimony  which fecutio/of 
they  bear  to  the  power,  the  wildom,  and  the  goodnefs  of  this  Itudy. 
their  author.  Hence  the  necefllty  of  a  general  acquain¬ 
tance  with  the  phyfical  and  mathematical  fciences  before  a 
man  enter  upon  the  proper  dudy  of  theology,  for  he  will 
not  otherwife  obtain  juft  and  enlarged  conceptions  of  the  God 
of  the  liniverfe.  See  Physics,  n°  n  5. 

But  an  acquaintance  with  the  phyfical  and  mathematical 
fciences  is  not  alone  a  fufficient  preparation  for  the  dudy  of 
theology.  Indeed  it  is  poflible  for  a  man  to  devote  himfelf 
fo  wholly  to  any  of  thefe  fciences,  as  to  make  it  counteraX 
the  only  purpofes  for  which  it  can  be  valuable  to  the  divine  ; 
for  he  who  is  condantly  immerfed  in  matter,  is  apt  to  fufpeX 
that  there  is  no  other  fubdance  ;  and  he  who  is  habituated 
to  the  routine  of  geometrical  demondration,  becomes  in 
time  incapable  .  of  reafoning  at  large,  and  edimating  the 
force  of  the  various  degrees  of  moral  evidence.  To  avert 
thefe  untoward  confequences,  every  man,  before  he  enter 
upon  the  dudy  of  that  fcience  which  is  the  iubjeX  of  the 
prefent  article,  Ihould  make  himfelf  acquainted  with  the 
principles  of  logic,  the  feveral  powers  of  the  human  mind, 
and  the  different  fources  of  evidence  ;  in  doing  which  he 
will  find  the  greateft  aiTidance  from  Bacon's  Novum  Organum , 

Locke  s  DJjay  on  the  Human  Underjlanding ,  Reid’s  Iff  ays  on 
the  Intellectual  and  Halve  Powers  of  Alan,  and  Tatham’e 
Chart  and  Scale  of  Truth .  Thefe  works,  of  which  the 
young  ftudent  ought  to  make  himfelf  matter,  will  teach  him 
to  think  judly,  and  guard  him  againd  a  thou fand  errors, 
which  thofe  who  have  not  laid  fuch  a  foundation  are  apt  to 
embrace  as  the  truths  of  God. 

The  man  who  propofes  to  dudy  theology  ought  to  have 
it  in  view,  as  the  ultimate  end  of  hrs  labours,  to  impair  to 
others  that  knowledge  which  he  may  procure  for  himfelf. 

“  Amongd  the  many  marks  which  di-lUnijuiih  the  Chriflian 
philofopher  from  the  Pagan,  this  (fays  a  learned  writer  *  )  is  #  Warbm - 
one  of  the  mod  dnking — the  Pagan  fought  knowledge  in  a  ton, 
felfifh  way,  to  fecrcte  it  for  his  own  life  ;  the  Chriflian  feeks 
it  with  the  generous  purpofe  (firft  in  view,  though  lad  in 
3  Gr  execution) 


4 1 8 

Introduc¬ 

tion. 

tefetw— ■ uJ 


TJ  H  E  O 

execution)  to  impart  it  to  others.  The  Pagan  philofopher, 
therefore,  having  cultivated  the  art  of  thinking,  proceeds  to  that 
of  [peaking,  in  order  to  difplay  his  vanity  in  the  dexterous  ufe 
of  deceit.  On  the  other  hand,  the  Chvijlian  philofopher  culti¬ 
vates  the  art  of  [peaking,  for  the  foie  purpofe  of  difiemina- 
ting  the  truth  in  his  office  of  preacher  of  the  gofpel.” 

As  every  man,  before  he  enters  upon  the  proper  ff  udy  of 
theology,  receives,  at  leafl  in  this  country,  ^the  rudiments  of 
a  liberal  educanon,  it  may  perhaps  be  fuperff  nous  to^ mention 
here  anv  books  as  peculiarly  proper  to  teach  him  the  art  of 
fpeaking  :  we  cannot  however  forbear  to  recommend  to  our 
ftudent  the  attentive  peiufal  of  Quintilian’s  Injlitutiom ,  and 
J)r  Blair’r  Lectures  on  Rhetoric  and  the  Belles  Lettres.  A  fa¬ 
miliar  acquaintance  with  thefe  works  will  enable  him,  if  he 
be  endowed  by  nature  with  talents  fit  for  the  office  in  which 
he  propofes  to  engage,  to  exprefs  his  thoughts  with  corredt- 
nefs  and  elegance";  “  without  which,  it  has  been  well  obfer- 
ved,  that  fcience,  efpeeially  in  a  clergyman,  is  but  learned 
lumber,  a  burden  to  the  owner,  and  a  nuifance  to  every  body 


No  man  can  proceed  thus  far  in  the  purfuits  of  general 
fcience  without  having  been  at  leafl  initiated  in  the  learned 
languages  ;  but  he  who  intends  to  make  theology  his  pro- 
feffiori  fhould  devote  himielf  more  particularly  to  the  ft  udy 
of  Greek  and  Hebrew,  becaufe  in  thefe  tongues  the  ongx- 
nal  fcriptures  are  written.  By  this  we  do  not  mean  to*  m- 
iinuate  that  it  is  neceffary  for  the  man  whole  views  alpire 
no  farther  than  to  the  office  of  pallor  of  a  Chriilian  con¬ 
gregation,  to  make  hirnfelf  a  profound  critic  in  either  of 
'thefe  ancient  languages.  The  time  requifite  for  this  pnrpole 
is  fo  loner,  that  it  would  leave  very  little  tor  other  iludies  of 
infinitely  more  importance  to  him,  whoie  proper  bufinefs  it  i>> 
to  inftru£l  the  ignorant  in  thofe  plain  and  fimple  truths 
which  are  fufficient  to  guide  all  men  in  the  way  to  Ra¬ 
tion.  Still,  however,  it  is  obvious,  that  he  who  is  incapable 
of  confuting  the  original  fcriptures,  muft  reft  his  faith,  not 
uoon  the  fure  foundation  of  the  word  of  God,  but  upon  the 
credit  of  fallible  tranfiators  ;  and  if  he  be  at  any  time  called 
upon  to  vindicate  revelation  againft  the  feoffs  of  infidelity,  he 
will  have  to  flruggle  with  many  difficulties  which  are  eaiily 
folved  by  him  who  is-  mafler  of  the  original  tongues. 
Camfonsto  The  Undent  having  laid  in  this  flock  of  preparatory 
'  be  obferved  knowledge,  is  now  qualified  to  attend  with  advantage  the 
inacend-  theological  le&ures  of  a  learned  profeflor;  but  in  doing  this, 
igrhe  lec-ke  fhould  be  very  careful  neither  to  admit  nor  rejeft  any 
prgfcffor?  thing  upon  the  bare  authority  of  his  mafler.  Right-prin¬ 
ciples  in  theology  are  of  the  utmoft  importance,  and  can 
reft  upon  no  authority  inferior  to  that  of  the  word  of  God. 
On  this  account  we  have  long  been  of  opinion,  that  a  Pf°" 
feffor  cannot  render  his  pupils  fo  much  fervice  by  a  fyfte- 
matical  courfe  of  le&urcs,  as  b'y  directing  their  ftudies,  and 
pointing  out  the  road  in  which  they  may  themfelves  arrive 
in  the  fhorteft  time  at  the  genuine  fenfe  of  the  facred  fenp- 
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tures.  In  this  opinion  we  have  the  honour  to  agree  with  Prelim, 
the  ableft  le&urer  §  in  theology  that  we  have  ever  heard.  nai'^ir^  i  | 
The  authors  of  all  fy Items  are  more  or  lefs  prejudiced  in  , 

behalf  of  fome  particular  and  artificial  mode  of  faith.  He,  J 
therefore,  who  begins  with  the  ft  udy  of  them,  and  after-  ^  Cumuli  1 1 
wards  proceeds  to  the  facred  volume,  fees  with  a  jaundiced  ,f  Aberdeen, 
eye  every  text  fupporting  the  peculiar  tenets  of  his  firft 
mafter,  and  acts  as  abfurd  a  part  as  he  who  tries  not  the 
gold  by  the  copel,  but  the  copel  by  the  gold.  Before  our 
young  divine,  therefore,  fit  down  to  the  ferious  perutal  of 
any  one  of  thofe  in/litutes  or  bodies  of  theology  which  abound 
in  all  languages,  and  even  before  he  read  that  which  the 
nature  of  our  work  compels  us  to  lay  before  him,  we  beg 
leave,  with  the  utmoft  deference  to  the  fuperior  judgment  of 
our  more  learned  readers,  to  recommend  to  his  confideration 
the  following 

Preliminary  Directions  for  the  Study  of 
Theology. 

Christian  theology  is  divided  into  two  great  parts,  natural Chdftian 
and  revealed*,  the  former  comprehending  that  which  may  theology  j 
be  known  of  God  from  the  creation  of  the  world,  even  liis^v^C(i  lfl.  { 
eternal  power  and  Godhead;  the  latter,  that  which  is  <iif- great  parts.-  " 
covered  to  man  nowhere  but  in  the  facred  volume  of  the 
Old  and  New  Teilaments.  ^  If 

Concerning  the  extent  of  natural  theology  many  opi- Firft  prin- 
nions  have  been  formed,  whilft  fome  have  contended  that  cities  oi  | 
there  is  no  fuch  thing.  Into  thefe  dilputes  we  mean  nottheol°^ 
at  prefent  to  enter.  We  believe  that  one  of  them  couldcated 
have  had  no  exiftence  among  fober  and  enlightened  men, 
had  the  contending  parties  been  at  due  pains  to  define  with 
accuracy  the  terms  which  they  ufed.  Whatever  be  the 
origin  of  religion,  which  we  have  endeavoured  to  afeertain 
elfe where  (fee  Religion,  n°  6 — 17.),  it  is  obvious,  that  no 
man  can  receive  a  written  book  as  the  word  of  God  tjll  lie  be 
convinced  by  fome  other  means  that  God  exifts,  and  that 
he  is  a  Being  of- power,  wifdom,  and  goodnefs,  who  watches 
over  the  condu&  of  his  creature  man.  If  the  progenitor 
of  the  human  race  was  inftru&ed  in  the  principles  of  rdi-  1  J 

gion  by  the  Author  of  his  being  (a  fad  of  which  it  is  diffi-  II 

cult  to  conceive  how  a  confident  theift  can  entertain  a  J 

doubt),  he  might  communicate  to  his  children,  by  natural 
means,  much  of  that  knowledge  which  he  himielf  could  not  I  | 

have  difeovered  had  he  not  been  fupernatiuaUy  enlightened. 

Between  illuftrating  or  proving  a  truth  which  is  already 
talked,  of,  and  making  a  difeovery  of  what  is  wholly  un¬ 
known,  every  one  perceives  that  there  is  an  immenle  dif¬ 
ference  (a).  _  8 

To  beings  whofe  natural  knowledge  originates  wholly  T<>  the 
from  fenfation,  and  whofe  minds  cannot,  but  by  much  dif-^J^j  I 
cipline,  advance  from  leg fe  to  fcience,  a  long  feries  of  re-^0IrtaptaJ 
velations  might  be  neceffary  to  give  them  at  firft  juft  notions ccj  revek- 
of  God  and  his  attributes,  and  to  enable  them  to  perceive  tions. 

the 


( ,)  The  diferiminating  oowers  of  Ariftotle  will  not  be  queftioned  ;  and  in  the  following  exttaft  made  by  Cicero  from, 
fome  of  his  works  which  are  now  loft,  he  expreffes  our  fentiments  or  this  important  fubject  with  his  ulual  precifion 

_ _ «  Prseclare  erp-o  Ariftoteles,  si  essent,  inquit,  qui  fub  terra  femper  habitaviffent,  boms,  et  llluilnbus  domicihis,  quae 

eifent  ornata  fianis°  atque  piAuris,  inftruftaque  rebus  iis  omnibus,  quibus  abundant  n,  qui  beati  putantur,  nec  tamen 
exiffent  unquam  fupra  terram  :  accepusent  autem  fama  et  aodit.one.  esse  qjioddam  women,  et  vim  deorum  ; 
iiginde  aliouo  tempore,  patefaAis  terras  faucibus,  ex  illis  abditis  fedibus  evadere  in  haec  loca,  qua:  nos  incohmus,  atque 
exire  potuiflent  :  cunt  repente  terram,  et  maria,  ccclumque  vidiffent :  nubium  magnitudmem,  ventorumque  vim  cognovif- 
f-mt,  adrpexi(Tentque  folem,  ejufque  turn  magnitudinem,  pulchritudinemque,  turn  etiam  efficientiam  cognoyiflent,  quod  is 
dkm  efficeret,  tdto  coelo  luce  diffufa  :  cum  autem  terras  nox  opacaifet,  turn  ccclum  totum  cernerent  aftns  diftindtum  et 
ornatum,  lunxque  luminum  varietatem  turn  erefeentis,  turn  ienefeentis,  eorumque  omnium  ortus  et  occafus,  atque  itt 
omni  setemitate  ratos,  immutabilefque  curfus. :  ham  cum  viderent,  profecto  et  esse  deos,  et  h^c  tanta  opera 
»eorum  esse  arbitrarentur.”  De  Nat.  Deerum,  hb.  n.  §  37.  From 
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Iklhii-  the  relation  between  the  effe&  and  its  caufe,  fo  as  to  infer 
WfDirec-^y  the  powers  of  their  own  reafon  the  exigence  of  the 
Creator  from  the  prefence  of  his  creatures.  Such  revela- 
-  tions,  however,  could  be  fetista&ory  only  to  thofe  who  im¬ 

mediately  received  them.  Whenever  the  Deity  has  been 
pleafed  by  fupCrnatural  means  to  communicate  any  informa¬ 
tion  to  man,  we  may  be  fure  that  he  has  taken  effectual  care 
to  fatisfy  the  perfon  fo  highly  favoured  that  his  underdand- 
ing  was  not  under  the .  influence  of  any  illufion  ;  but  fuch 
a  perfon  could  not  communicate  to  another  the  knowledge 
which  he  had  thus  received  by  any  other  means  than  an 
addrtfs  to  his  rational  faculties.  No  man  can  be  required 
to  believe,  no  mart  indeed  can  believe,  without  proof,  that 
another,  who  has  no  more  faculties  either  of  fenfation  or 
intellect  than  himfelf,  has  obtained  information  from  a  fource 
to  which  he  has  no  poflible  accefs.  An  appeal  to  miracles 
would  in  this  cafe  ferve  no  purpofe  ;  lor  we  mull  believe 
in  the  exiltence,  power,  wifdora,  and  juftice,  of  God,  be¬ 
fore  a  miracle  can  be  admitted  as  evidence  of  any  thing  but 
the  power  of  him  by  whom  it  is  performed.  See  Miracle* 
j  a  yet  It  is  therefore  undeniable  that  there  are  fome  principles 
iybepro-of  theology  w  hich  may  be  called  natural ;  for  though  it  is 
T  in  the  higheft  degree  piobable  that  the  parents  of  mankind 

flaciples.  received  all  their  theological  knowledge  by  fupernatural 
'■  y  means  it  is  yet  obvious  that  fome  parts  of  that  knowledge 

mud  have  been  capable  of  a  proof  purely  rational,  other- 
wife  not  a  fingle  religions  truth  could  have  been  conveyed 
through  the  fucceeding  generations  of  the  human  race  but 
by  the  immediate  infpivation  of  each  individual.  We  indeed 
admit  many  proportions  as  certainly  true,  upon  the  foie  au¬ 
thority  of  the  Jewidi  and  Chridian  feriptutes,  and  we  re¬ 
ceive  thefe  feriptures  with  gratitude  as  the  lively  oracles 
of  God  ;  but  it  is  felf- evident  that  we  could  not  do  either 
the  one  or  the  other,  were  we  not  convinced  by  natural 
means  that  God  exlfts,  that  he  is  a  Being  of  goodnefs, 
judice,  and  power,  and  that  he  infpired  with  divine  wifdom 
the  penmen  of  thefe  facred  volumes.  Now,  though  it  is 
very  poflible  that  no  man  or  body  of  men,  left  to  themlelves 
from  infancy  in  a  defert  world,  would  ever  have  made  a 
theological  difeovery  ;  yet  whatever  proportions  relating  to 
thobeing  and  attributes  of  the  fird  cauie  and  the  duty  of  man, 
can  be  demondrated  by  human  reafon,  independent  of  writ¬ 
ten  revelation,  may  be  called  natural  theology ,  and  are  of  the 
utmoft  importance,  as'being  to  us  the  fird  principles  of  all 
J  religion.  Natural  theology,  in  this  fenfe  of  the  word,  is 

the1  foundation  of  the  Chridian  revelation  ;  for  without  a 
previous  knowledge  of  it,  we  could  have  no  evidence  that 
the  feriptures  of  the  Old  and  New  Tcdaments  are  indeed 
the  word  of  God. 

hural  Our  young  divine,  therefore,  in  the  regular  order  of  his 

:°lo?y  to  dudies,  ought  to  make  himfelf  mader  of  natural  theology  be- 
|  Hud  itcl 
fore  the 
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fore  he  enter  upon  the  important  tafk  of  fearclung  the  feiip-  Ptelimi- 
tures.  On  this  fubjeCt  many  books  have  been  published  iqnar^o^ec 
our  own  and  other  languages  ;  but  perhaps  there  is  none 
more  worthy  of  attention  than  the  Religion  of  Nature  de¬ 
lineated  by  Mr  Wolladon  (b).  It  is  a  work  of  great  merit, 
and  bears  ample  tedimony  to  its  author's  learning  and  acute-  Ir 

nefs  :  yet  we  think  it  ought  to  be  read  with  caution.  Mr  Books  re- 

Wol  lad  on’s  theory  of  moral  obligation  is  fanciful  and  ground-  commend- 
lets  ;  and  whild  we  readily  acknowledge  that  he  demon- e 
drates  many  truths  with  elegance  and  perfpicuity,  we  can¬ 
not  deny  that  he  attempts  a  proof  of  otheis,  for  which 

we  believe  no  other  evidence  can  be  brought  than  the 
declarations  of  Chrid  and  his  apodles  in  the  holy  ferip¬ 
tures.  To  fupply  the  defers  of  his  theory  of  morals,  we 
would  recommend  to  the  dudent  an  attentive  perufal  of 
Cumberland  on  the  Law' of  Nature,  and  Paley’s  Elements  of 
Moral  Philofopliy.  A  learned  author*  affirms  of  Cumber-*  Wurbur. 
land,  that  “  he  excels  all  men  in  fixing  the  true  grounds*™' 
of  moral  obligation,  out  of  which  natural  law  and  natural 
religion  both  arife  \t}  and  we  have  ourfelves  never  read  a 
work  in  which- the  various  duties  which  a  man  owes  to  his 
Maker,  himfelf,  and  his  fellow- creatures,  are  more  accurately 
dated  or  placed  on  a  furer  bafis  than  in  the  moral  treatiie 
of  the  archdeacon  of  Carlifle. 

As  Wolladon  dunonftrates  with  great  perfpicuity,  and 
to  the  abfolute  conviction  of  every  man  capable  of  feeling 
the  force  of  argument,  the  being  and  many  of  the  attributes 
of  God,  it  may  perhaps  appear  fuperfluous  to  recommend 
any  other  book  on  that  fubjeCt.  The  prefent  age,  however, 
having,  among  other  wonderful  phenomena,  witneffed  a  re¬ 
vival  of  the  monder  / Itheifm ,  we  would  advife  our  dudent 
to  read  with  much  attention  CudworthYIntelleCtual  Sydem, 
and  to  read  it  rather  in  Moffieim’s  Latin  tranflation  than 
in  the  author’s  original  Englifh.  In  the  original,  though 
many  authors  are  quoted  that  are  now  but  little  known,  there 
ate  very  few  references  to  the  book,  or  chapter,  or  feCtion, 
from  which  the  quotations  are  taken.  Thefe  omifiions  are 
{applied  by  the  tranflator,  who  has  likewife  enriched  his 
edition  with  many  valuable  and  learned  notes.  It  is  well 
known  that  Cud  worth  wrote  his  incomparable  work  in  con¬ 
futation  of  Hobbes’s  philofopliy  ;  but  indead  of  confining 
himfelf  to  the  whimfies  of  his  antagonift,  which  were  in  a 
little  time  to  fink  into  oblivion,  he  took  a  much  wider 
range,  and  traced  atheifin  through  all  the  mazes  of  anti¬ 
quity,  expofing  the  weaknefs  of  every  argument  by  which, 
fuch  an  abfurdity  had  ever  been  maintained.  In  exhaud- 
ing  the  metaphyfical  quedions  agitated  among  the  Greeks 
concerning  the  being  and  perfections  of  God,  he  has  not 
only  given  us  a  complete  hidory  of  ancient  learning,  as  far 
as  it  relates  to  thefe  inquiries,  but  has  in  fa£t  anticipated 
mod  of  the  fophifms  of  our  modern  atheids,  who  are  by 
3  G  2  no 


From  this  pafifage  it  is  evident,  that  the  Stagyrite,  though  he  confidered  the  motions  of  the  heavenly  bodies,  the  ebbing 
and  flowing  of  the  fea,  and  the  other  phenomena  of  nature,  as  affording  a  complete  proof  o‘.  the  being  and  providence 
.of  God,  did  not  however  Cuppofe  that  from  thefe  phenomena  an  untaught  barbarian  would  cllfcover  this  fundamental 
principle  of  religion.  On  the  contrary,  he  exprefsly  affirms,  that  before  a  man  can  feel  the  force  of  the  evidence  which 
they  pive  of  this  important  truth,  he  mud  have  heard  of  the  exidence  and  power  of  God. 

(b)  It  may  not  be  improper  to  inform  the  reader,  that  Mr  Wolladon,  the  author  of  the  Religion  of  Nature,  was  a 
different  man  from  Mr  Wooldon,  who  blafphemed  the  miracles  of  our  Saviour.  The  former  was  a  clergyman  of  gieat 
piety,  and  or  fuch  moderate  ambition .  as  to  refufe  one  of  the  highed  preferments  in  the  church  of  England  when  it 
was  offered  to  him  ;  the  latter  was  a  layman  remarkable  for  nothing  but  gloomy  infidelity,  and  a  perverle  defire  to 
deprive  the  wretched  of  every  fource  of  comfort.  In  the  mind  of  the  former,  philofophy  and  devotion  were  happily 
united  ;  in  the  mind  of  the  latter,  there  was  neither  devotion  nor  fcience.  Yet  thefe  writers  have  been  frequently 
Confounded  ;  fometimes  through  inadvertence  from  the  fimilarity  of  their  names  ;  and  fometimes,  we  are  afraid,  deiign- 
edly,  from  a  weak  and  bigotted  abhorrence  of  every  fydem  of  religion  that  pretends  to  have  its  foundation  in  reafon  and 
in  the  nature  of  things. 
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Vrclimi-  no  means  fuch  diTcoverers  as  they  are  fuppcfed  to  be  by 
^r^cir  ^terale  admirers. 

\  j  The  ftudent  having  made  himfelf  mailer  of  natural  the¬ 

ology,  and  carefully  endeavoured  to  afcertain  its  limits,  is 
now  prepared  to  enter  upon  the  important  talk  of  learching 
the  fcriptures.  In  doing  this,  he  ought  to  dived  himfelf 
as  much  as  pofTible  of  the  prejudices  of  education  in  behalf 
of  a  particular  fyftem  of  faith,  and  fit  down  to  the  iludy 
zz  ^acrc<^  volume  as  of  a  work  to  which  he  is  an  entire 

How  the  Granger.  He  ought  firft  to  read  it  as  a  moral  hiftory  of 
fcriptures  facts  and  doctrines,  beginning  with  the  books  of  Mofes,  and 
ftvtUed>C  Procec(^aS  through  the  red,  not  in  the  order  in  which  they 
are  commonly  published,  but  in  that  in  which  there  is  rea- 
fon  to  believe  they  were  written  (fee  Scan  tures).  If  he 
be  mailer  of  the  Hebrew  and  Greek  languages,  he  will 
aoubtlefs  prefer  the  original  text  to  any  vtfion  ;  and  in 
this  pern fal  we  would  advife  him  to  confult  no  commentator, 
becaufe  his  object  at  prefent  is  not  to  iludy  the  doctrines 
contained  in  the  bible,  but  merely  to  ditcover  what  are  the 
iubjedts  of  which  it  treats.  Many  hi  (lories  of  the  bible 
have  been  written  ;  and  were  we  acquainted  with  a  good 
gne,  we  fhould  recommend  it  as  a  clue  to  direct  the  young 
divine’s  progress  through  the  various  books  which  compofe 
the  facred  volume.  .Stackhoufe’s  hiftory  lias  been  much  ap¬ 
plauded  by  fome,  and  as  much  cenfured  by  others.  It  is 
not  a  work  of  which  we  can  exprefs  any  hioh  degree  of 
approbation  ;  but  if  read  with  attention,  it  may  no  doubt 
be  ufeful  as  a  guide  to  the  feiies  of  fa&s  recorded  in  the 
fcriptures.  Between  the  Old  and  New  Teflaments  there 
is  a  gieat  chafm  in  the  hiftory  of  the  Jevvifn  nation;  but 
it  is  lnpplied  in  a  veiy  able  and  fat  is  factory  manner  by  I)r 
Prideaux,  whofe  Old  and  New  Teftament  connected  is  one 
of  the  in  oil  valuable  liiflorical  works  in  our  own  or  any  other 
language.  Shuckford’s  Sacred  and  Profane  Hiftory  of  the 
IV or  Id  connetled  is  like  wife  a  work  of  merit,  and  may  be 
read  with  advantage  as  throwing  light  upon  many  pall-ages 
of  the  Old  rdlament :  but  this  author  is  not  intitled  to 
the  fame  confidence  with  Prideaux,  as  his  learning  was  not 
fo  great,  and  his  partialities  feem  to  have  been  greater. 

In  thus  making  himfelf  mailer  of  the  hiftory  of  the  Old 
and  New  Teflaments,  the  lludent  will  unavoidably  acquire 
fome  general  notion  of  the  various  doftrines  which  they 
contain.  Thefe  it  will  now  be  his  bulinefs  to  Iludy  more 
particularly,  to  afcertain  the  precife  meaning  of  each,  and 
to  diftinguilh  fuch  as  relate  to  the  whole  human  race,  from 
thofe  in  which  Abraham  and  his  pofterity  were  alone  in- 
terelled.  He  mull  therefore  travel  over  the  facred  volume 
a  fecond  time  ;  and  Hill  we  would  advife  him  to  travel  with¬ 
out  a  guide.  From  Walton’s  Polyglote  bible,  and  the  large 
collection  called  Critici  fieri,  he  may  indeed  derive  much 
afiiftance  in  his*  endeavours  to  afcertain  the  fenfe  of  a  difficult 
text  ;  but  we  think  he  will  do  well  to  make  little  life  of 
commentators  and  expofttors,  and  Hill  lefs  of  fyflem-builders, 
till  he  has  formed  fome  opinions  of  hL  own  refpeCting  the 
leading  doClrines  of  the  Jewifh  and  Chriftian  religions. 

“  Imprefted  (fays  an  able  writer)  with  an  awful  fenfe  of 
the  importance  of  the  facred  volume,  the  philofophical  di¬ 
vine  will  (hake  off  the  bias  of  prejudices  however  formed, 
of  opinions  however  fan&ioned,  and  of  paflions  however 
conftitutional,  and  bring  to  the  Iludy  of  it  the  advantage 
of  a  pure  and  impartial  mind.  Inftead  of  wafting  all  his 
labour  upon  a  number  of  minute  and  lefs  flgnificant  parti¬ 
culars,  and  of  refining  away  plain  and  obvious  fenfe  by  the 
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fubtleties  of  a  narrow  and  corrofi/e  mind,  hr*  firit  object  Prelim?.  I  j 
will  be  to  inftitute  a  theological  inquiry  into  the  general  de-nary  Birec*  1  i 
hgn  of  the  written  word  ;  and  from  principles  fully  con-  tl0ns*  * 1 
tained  and  fairly  undes  flood,  to  illuftrate  the  true  nature  and  "  ' 

genius  of  the  religious  difpenfation  in  all  its  parts,  hie  will 
mark  the  difference  between  the  firft.  and  fecond  covenants, 
and  obferve  the  connexion  that  fubfifh  between  them.  He 
will  trace  the  temporary  economy  of  the  Old  Teftiment ,  and 
weigh  the  nature  and  intent  of  the  partial  covenant  with 
the  Jews;  obferving  with  aftoniftiment  how  it  was  nude 
introductory  of  better  things  to  come  :  and  he  will  follow 
it  through  the  law  and  the  prophet r  in  its  wonderful  evolu¬ 
tions,  till  he  fee  this-vaft  and  preparatory  machine  of  provi¬ 
dence  crowned  and  completed  in  the  eternal  gofpeh  This 
New  Teftament,  the  laft  and  bed  part  of  the  religious  difpen- 
fation,  lie  will  purfne  through  the  facred  pages  of  that 
gofpel  with  redoubled  attention  ;  contemplating  the  divine 
foundation  on  which  it  claims  to  be  built,  the  ftiper natural 
means  by  which  it  was  executed,  and  the  immortal  end 
which  it  has  in  view.  *”  «  Trtban*» 

In  the  courfe  of  this  inquiry  into  the  import  of  the  fa-  OUart  -.■nt 
crcc!  volume,  the  lludent  will  pay  particular  attention  to 
the  circumftances  of  the  age  and  country  in  which  its  va-  rv 
rious  writers  refpedlively  lived,  and  to  the  nature  of  the 
different  ftyles,  analogical  and  parabolical ,  in  which  it  is  writ¬ 
ten.  He  will  likewile  keep  in  mind  that  God,  whom 
it  claims  for  its  author,  is  the  parent  of  truth,  and  that  all 
his  actions  and  difpenhitums  mult  be  confident  with  one  an¬ 
other.  He  will  therefore  compare  the  different  pa  ft  ages  of  1 1 

the  Old  and  New  Testaments  which  relate  to  the  fame 
dodtrine,  or  to  the  fame  event,  reafonably  concluding 
that  the  bible  m nil  be  the  beft  interpreter  of  itlelf;  and 
though  the  opinions  which  he  thus  forms  may  often  be  er¬ 
roneous,  they  will  ffjdom  be  dangerous  errors,  and  may 
eafily  be  corrected  by  mature  reflection,  or  by  confulting- 
approved  authors  who  have  treated  before  him  of  the  va¬ 
rious  points  which  have  been  the  fubjeft  of  his  Itudies.  Of 
this  mode  tof  proceeding  one  good  cordequence  will  be,  that, 
having  from  the  facred  fcriptures  formed  a  fyftem  of  the¬ 
ology  for  himfelf,  he  will  afterwards  fludy  the  fyftems  of 
other  men  without  any  violent  prejudices  for  or  againft  them; 
he  will  be  fo  much  attached  to  his  own  opinion's  as  not  to 
itlinquilh  them  in  obedience  to  mere  human  authority,  at 
the  lame  time  that  lie  will  be  ready  to  give  them  up  when 
convinced  that  they  are  not  well  founded  ;  and  if  lie  have 
read  the  fcriptures  to  any  good  purpofe,  he  will  have  ac¬ 
quired  fuch  a  love  of  truth  as  to  embrace  her  wherever  fhe 
may*  be  found,  whether  among  Papifts  or  Proteflants,  in 
the  fchool  of  Arminius  or  in  that  of  Calvin. 

As  we  have  fuppofed  that  every  man,  after  having  formed 
a  theological  fyftem  of  his  own,  will  confult  the  fyftems  of 
others,  it  may  "perhaps  be  expedted  that  we  fliould  here 
recommend  thofe  which,  in  our  opinion,  are  moll  worthy  r„ 
of  his  attention.  To  do  this,  however,  would  j  we  appre-  Approved 
hend,  be  a  very  ungracious  interference  with  the  rights  offyftfnisof 
private  judgment.  It  would  be  to  arrogate  to  ourfelves 
kind  of  authority  to  which,  when  afTumed  by  others,  we 
have  cautioned  our  readers  not  to  fubmit.  But  left  wt 
fhould  be  fufpeCtedof  wifhingto  bias  the  mind  of  the  young 
Undent  toward  the  fhort  fyftem  which  vve  are  obliged  to 
give,  we  fhall  juft  obferve,  that  by  the  divines  of  what  is 
called  the  A  r  mini  an  fchool ,  -Epifcopins’s  Theologize  Inftituiio - 
Ties  ( c),  Limborch’s  Thtologia  Chriftiana,  and  Locke’s  Rea- 

fonablenefs 


{c)  There  is,  however,  one  chapter  of  this  work  which^the  majority  of  Arminiansjoudly  condemn.  Epifcopius  acknow¬ 
ledges 
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?fd  -  fonallenefs  of  Chriflianity ,  have  long  been  held  in  the  highelt 
ial7  T  c~ efleem ;  whilft  the  followers  of  Calvin  have  preferred  the 
■[  .  Inftitut tones  of  their  mafler.  Turre tint’s  Injikutio  T heologi.a 
ElenSlc*,  and  Gill’s  Body  of  Divinity .  This,  laft  work, 
which  was  publiftied  in  two  vols  4to  in  1769,  has  many 
merits  and  many  defe&s.  Its  ilyle  is  coarfe,  impure,  and 
tedious ;  and  the  author,  who  was  a  zealous  antipsedo-bap- 
till,  and  feems  to  have  poffeffed  very  little  fcience,  embraces 
every  opportunity  of  introducing  the  difcriminating  tenets 
of  his  fe&  ;  but  his  book  is  fraught  with  profound  learn¬ 
ing,  breathes  the  fpirit  of  piety,  and  may  be  read  with  ad- 
I  vantage  by  c  veiy  divine  who  has  previoufly  formed  the  out- 
|j  lines  of  a  fyllem  for  himfelf. 

ooks.  -  As  the  Jewifti  and  Chriftian  difpenfations  are  clofely  link- 
mumd-  ed  together,  being  in  truth  but  parts  of  one  great  whole,  it 
!  fr4if  ls  t0  ^iave  ?n  adequate  notion  of  the  lattei-  with- 

Jh  out  underhanding  the  defign  of  the  former.  Now,  thou  rh 
the  Mofaic  religion  is  nowhere  to  be  learned  but  in  the  Old 
Tt  {lament,  it  may  be  convenient  for  our  fludent,  after  he  has 
formed  his  own  opinions  of  it  from  that  fueled  fonrce,  to 
know  what  has  been  written  on  the  fubject  by  others.  For 
illuftrating  the  ritual  law,  a  learned  prelate  warmly  recom¬ 
mends  the  Du3or  Dubit  ant  turn  of  Maimouides,  and  Spencer’s 
book  entitled  De  Degibus  Ihbraorum  Ritualibus .  Both 
works  have  undoubtedly  great  merit  ;  but  our  young  divine 
will  do  well  to  read  along  with  them  Hermanns  IVitfii  Jh'.gyp- 
tinea,  and  Dr  Woodward’s  Difcourfe  on  the  Worfliip  of  the 
Ancient  Egyptians,  communicated  to  the  London  Society 
of  Antiquaries  in  1775,  where  fome  of  Spencer’s  notions 
are  ftiortly  and  ably  refuted.  On  the  other  parts  of  this 
difpenfaijon,  fuch  as  the  nature  of  its  civil  government  ;  the 
rewards  and  punishments  peculiar  to  it  (d)  ;  its  extraordi- 

(nary  adminifl ration  by  appointed  agents,  endowed  with  fu- 
pt niatui al  powers,  and  with  the  gifts  of  miracles  and  pro¬ 
phecy  ;  the  double  fen [e  in  which  the  latter  is  fometimes  in¬ 
volved  ;  and  the  language  confequent  to  its  nature  and  ufe — 
the  reader  will  find  much  erudition  and  ingenuity  difplaved 
in  the  fecund  part  or  Warburton’s  Divine  Legation  of  Mofts 
demon  ft  rated.  His  Lordfhip  indeed  is  fuppofed  by  many, 
and  perhaps  juftly,  to  have  advanced,  together  with  a  great 
deal  of  good  fenfe,  many  paradoxes  in  his  favourite  work  ; 
but  Hill  that  work  is  entitled  to  a  ferions  perufal,  for  it  displays 
gieat  learning  and  genius,  and,  we  believe,  the  heavieft  cem 
l  lures  have  fallen  upon  it  from  thofe  by  whom  it  was  never  read. 
i|iirtb  Having  proceeded  thus  far  in  tke  coarfe,  the  Undent's 
t«ajii>next  bufinefs  fhould  be  to  inquire  ferioufiy  what  evi- 
■F*' deuce  there  is  that  the  doclrines  which  lie  has  fu  carefully 
tion  «i  *  ^died  were  indeed  revealed  in  times  pad  by  God.  He 
mull  already  have  perceived,  in  the  nature  and  tendency  of 
the  doctrines  thetnfdves,  ftronj  marks  of  their  origin  being 
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more  than  human  ;  but  he  mufl  likcwife  have  met  with  ma-  PVelimi- 
ny  difficulties,  and  he  mufl  prepare  himfelf  to  repel  the  at-uai7  DlTCC~ 
tacks  of  unbelievers.  Here  lie  will  find  opportunities  of  *  * 

exerting  the  utmoft  powers  of  his  reafonmg  faculties,  and 
of  employing  in  the  fervice  of  religion  all  the  ilores  he  may 
have  n mailed  of  human  learning.  The  feriptures  pretend 
to  have  been  written  by  feveral  men  who  lived  in  different 
ages  of  the  world  ;  but  the  latefl  of  them  in  an  age  very  re¬ 
mote  from  the  prefent.  Hi‘s  Fir  ft  bufinefs  therefore  mufl 
be  to  prove  the  authenticity  of  thefe  books,  by  tracing  theiti 
up  by  hiflorical  evidence  to  the  feveral  writers  whofe  names 
they  bear.  But  it  is  not  enough  to  prove  them  authentic. 

They  profefs  to  have  been  written  by  men  divinely  aflifted 
and  inspired,  and  of  courfe  infallible  in  wliat  they  wrote.  He 
mufl  therefore  inquire  into  the  truth  of  this  infpiration. 

“  The  Bible  contains  a  number  of  truths  docftrinal  and  mo¬ 
ral,  which  are  called  tnyjhries ,  and  afferted  to  be  the  imme¬ 
diate  di&ates  of  God  himfelf.  To  evince  this  great  point 
to  man,  a  number  of  fupernatural  lefts  and  evidences  are  infe- 
parably  connected  with  thofe  myfleries  ;  fo  that  if  the  for¬ 
mer  be  true,  the  latter  mufl  likewife  be  fo.  He  mufl  there¬ 
fore  examine  thefe  tefts  and  evidences,  to  eftablifh  the  divi¬ 
nity  of  the  Holy  Scriptures  and  in  this  part  of  his  courfe 
lie  will  find  much  affiftance  from  many  writers  whofe  de¬ 
fences  of  the  truth  and  divinity  of  the  Chriftian  religion  do 
honour  to  human  nature. 

The  firft  ftep  towards  the  embracing  of  any  truth  is,  to  Bonk,' re¬ 
get  fairly  rid  of  the  objections  which  are  made  to  it;  andcommen<J~ 
the  general  objeftions  made  by  deiftical  writers  to  the  Chri-^->I^tha?r 
ftian  revelation  are  by  no  writer  more  completely  removed 
than  by  Bi  hop  Butler,  in  his  celebrated  work  entitled  The 
Analogy  of  Religion  natural  and  revealed  to  the  Conftitution  and 
Courfe  of  Natwe .  This  book  therefore  the  fludent  fhould 
read  with  attention,  and  meditate  upon  with  patience ;  but 
as  it  does  not  furnifh  a  pifitive  proof  of  the  divinity  of  our 
religion,  he  fhould  pafs  from  it  to  Grotius  de  Veritate  Reli¬ 
gions  Chrjliana ,  and  Stillingfieet’s  Origines  Sacra.  Both 
thefe  works  are  excellent  j  and  the  latter,  which  may  be  con- 
fidered  as  an  improvement  of  the  former,  is  perhaps  the  full- 
eft.  and  abieft  defence  of  revelation  in  general  that  is  to  be 
found  in  any  language.  In  this  part  of  the  united  king¬ 
dom  1“  is  now  indeed  hardly  mentioned,  or  mentioned  with’ 
indifference;  but  half  a  century  ago  the  Englifh  divines 
thought  it  a  fubjdft  of  triumph,  and  ftyled  its  author  their 
incomparable  Stilling  fleet-  Other  works,  however,  may  be 
read  with  great  advantage,  and  none  with  greater  than  Pa- 
ley’s  Evidences  of  the  Chriftian  Religion ,  and  Lefiie’s  Short 
Method  with  the  Delfts ;  which  laft  work,  in  the  compafs  of 
a  very  few  pages,  contains  proofs  of  the  divinity  of  the  Jew- 
ifh  and  Chriftian  revelations,  to  which  the  celebrated  Dr 

Mid* 


ledge;  (lib.  iv.  fed.  2.  cap.  33.)  that  it  may  be  proved  from  feripture,  that  the  perfon  who  was  afterwards  Tefus  Gh rift 
was  from  eteinity  the  only  begotten  of  his  Father,  by  whom  all  things  were  made,  and  that  therefore  he  is  really  and 
truly  God.  He  mentions  five  fen  fes  in  which  our  Saviour  is  called  the  fon  of  God  ;  and  Thews  that  in  this  fifth  and 
laft  fenfe  the  filiation  is  peculiar  to  him  alone.  Yet  in  cap.  34.  he  itates  the  following  queftion  “  An  quintas  ifte  mo¬ 
dus  filiations  Jdu  Chrifti  ad  ialutem  feitu  ac  creditu  neceffaiius  fit,  ufque,  qui  ilium  negant,  anathema dicendumftt  ?”  and1 
gravely  aniwers  it  111  the  negative.  It  h  not  to  be  wondered  at  that  molt  Armenians  differ  from  this  celebrated  re* 
monftrant  in  their  anfwers  to  this  queftion  ;  for  nothing  can  be  more  abfurd  than  to  hold  religious  communion  with  thofe 
who  deny  the  divinity  of  that  perion,  whofe  divinity,  it  is  acknowledged,  may  be  clearly  proved.  Againfl  this  extravagant, 
pcfition  many  Arminian  pens  were  drawn  ;  but  none  to  better  purpofe  than  that  of  biftiop  Bull,  whofe  Judicium  Ecclefia 
Catholic  a  tnum  primorum  feculorum ,  Ssfc.  offer  turn  contra  M.  Simonem  Epifcopium  aliofque ,  obtained  for  its-  author  the  thank* 
•of  the  whole  clergy  of  France  affenibled  ( 17 id)  at  St  Germaine  en  Laye  in  a  national  fynod. 

(D)  C*n  this  fubjeeft  the  reader  will  find  many  excellent  obfervations  in  Bifhop  Bull’s  Harmonia  Apojlolica,  with  its  fe¬ 
veral  defences,  and  in  a  fmall  book  of  Dr  Wells’s,  entitled  An  Help  for  the  right  underftanding  of  the  feveral  Divine 

Laws  and  Covenants,  whereby  man  has  been  obliged  through  the  feveral  ages  of  the  world  to  guide  himfelf  in  order  to 
lalvatiou. 
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Middleton  confefled  (e),  that  for  20  years  he  had  laboured 
nary  Dircc-jjj  v?;n  t0  fabricate  a  fpecious  anfwer  (f*). 

.  lc^'s*  ,  Having  fatisfied  himfelf  of  the  truth  of  revelation  in  gene¬ 
ral,  it  may  be  worth  the  young  divine’s  while  to  provide  a 
Tewifrt  ccn.  defence  of  the  Chriflian  religion  again#  the  objections  ot 
rroverfy  to  modern  Judaiftn.  In  this  part  of  his  ftudies  he  will  need  no 
be  ftudied,  other  inftru&ion  than  what  he  may  reap  from  Limborch’s 
work  entitled  De  Veritate  Religioms  Chriflian*  arnica  coiln - 
tio  cum  erudito  Judxp.  4 4  In  that  deputation  which  was 

held  with  Orobio,  he  will  find  all  that  the  ftretch  of  human 
parts  on  the  one  hand,  or  fcience  on  the  other,  can  produce 
to  varnifh  error  or  unravel  fophiftry.  AU  the  papers  of 


Orobio  in  defence  of  Judaifm,  as  op  poled  to  Chriltianity, 


^  Warhir- 
ton's  Direc¬ 
tions  for  the 
Stu.ly  of 
'Theology 


•are  printed  at  large,  with  Limborch’s  anfwers,  fedlion  by 
fedlion  ;  and  the  iubtileft  fophifms  of  a  very  fupenor  genius 
are  ably  and  fatisfadlorily  detected  and  expoledby  the  flron  r, 
profound,  and  clear  reafoning,  of  this  renowned  remon- 
flrantf.”  See  Orobio  and  Limborch. 

The  various  controverfies  fubiiiting  between  the  feveral 
denominations  of  Chriftians,  about  points  which  feparate 
them  into  different  churches,  ought  next  to  be  lludied  in 
the  order  of  the  courfe  ;  for  nothing  is  unimportant  which 
*8  divides  the  followers  of  that  Mailer  whole  favourite  precept 
Houston-**  was  l°ve'  II  has  been  long  fafhionabk  to  decry  po- 

troveriies  leniical  divinity  as  an  ufelefs,  if  not  a  pernicious,  ftudy  ;  but 
among  it  is  not  impoffible  that  this  fafhion,  like  many  others,  has 
Chriftians  bad  its  origin  in  ignorance,  and  that  it  tends  to  perpetuate 
thenifcive'- thofe  Ichifms  which  it  profefles  to  lament.  We  are,  how¬ 
ever,  far,  very  far,  from  recommending  to  the  young  divine 
a  perufal  of  the  works  of  the  feveral  combatants  on  each  fide 
of  a  difputed  queftion,  till  he  has  fitted  himfelf  for  judging 
between  them  by  a  long  courfe  of  preparatory  fludy  ;  and 
the  only  preparation  which  can  fit  him  for  this  purpofe  is 
an  impartial  and  comprefienhve  lludy  of  ecclefiaftical  Lifto - 
ry.  He  who  has  with  accuracy  traced  the  prog  refs  of  our 
holy  religion  from  the  days  of  the  apoftles  to  the  prefen t 
time,  and  marked  the  introdudlion  of  new  doctrines,  and 
the  rile  of  the  various  feels  into  which  the  Chriflian  world 
is  unhappily  divided,  is  furhifhed  with  a  criterion  within 
himfelf  by  which  to  judge  of  the  importance  and  truth  of 
the  many  con  tell  ed  doctrines ;  whilll  he  who,  without  this 
preparation,  fhall  read  a  multitude  of  books  on  any  uie  re-^ 
,  ligious  controverly,  will  be  in  danger  of  becoming  a  convert 
to  his  lalt  author,  if  that  author  poffefs  any  tolerable  fhare 
of  art  and  ingenuity.  This  we  know  was  the  cqfe  with 
Pope,  who  declares,  that  in  ftudy  mg  the  controverfy  be¬ 
tween  the  churches  of  England  and  Rome,  he  found  him¬ 
felf  a  Pap i ft  and  Proteftant  by  turns,  according  to  the  laft 
^  .book  he  read. 

Importance  There  are  many  hillories  of  the  Chrillian  church  which 
of  eccleiia  p0fpcfs  gieat  merit,  but  we  are  acquainted  with  none  which 
fticalhi-  appears \0  U5  wholly  impartial.  Mofheim’s  is  perhaps  the 


ftory,  and 
books  re¬ 
commend- 
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moil  perfect  compend  (o)  ;  ?.rd  one  of  its  greatefl  excel- 
lencies  is,  that  on  every  lubjedl  the  bed  writers  are  referred1  ary  til 
to  for  fuller  information.  Thefe  indeed  fhould  often  be  tJ!n^l 
ccnfulted,  r.ot  only  to  fupply  the  deiedts  neceffarily  retult-  X1 
ing  from  the  narrownefs  of  the  limits  which  the  author, 
with  great  propriety,  preicribed  to  himfelf ;  but  alfo  to  cor- 
redl  his  partial  obliquities;  for  with  all  his  merits,  and  they 
were  many  and  great,  he  is  certainly  not  tree  from  the  in¬ 
fluence  or  prejudice.  Indeed  there  is  no  coining  at  the  true 
hiftory  of  the  primitive  chuich,  but  by  lludy  ing  the  works 
of  the  primitive  writers ;  and  the  principal  works  of  the 
four  fir  11  centuries  will  amply  reward  the  labour  of  perufing 
them  (h).  "*  The  rife  andprogrefs  of  the  reformation  in  ge¬ 
neral,  the  moll  important  period  'of  church-hiftory,  may  be 
bell  learned  from  bleidan’s  book  De  Statu  Rtlgioms  et  Rei- 
public*  Caro/o  V .  Caj'are  Commentarii ;  the  Hiftory  of  the 
Reformation  of  the  Church  of  Scotland  from  Knox  and 
Spotifwood  ;  and  that  of  the  Church  of  England  from  the 
much  applauded  work  ol  Bifhop  Burnet. 

After  this  courfe  of  ecclefiaftical  hiftory,  the  young  di¬ 
vine  may  read  with  advantage  the  mofl  important  contro¬ 
verfies  which  have  agitated  the  Chriflian  w  orld  ;  for  he  will 
n:  vv  read  them  without  danger  of  giving  up  his  faith  to  the 
mere  authority  of  great  names.  To  enumerate  thefe  con¬ 
troverfies,  and  to  point  out  the  ableil  authors  who  have 
written  on  each,  would  be  a  very  tedious,  and  perhaps  not  a 
very  profitable,  talk.  On  one  controveify,  however,  we  are  I 
induced  to  recommend  a  very  maiterly  work,  becaule  it  is 
fufficient  of  itlelf  to  fix  the  principles  of  Protellants  with 
rdpeci  to  the  church  of  Rome,  and  to  put  to  ftiame  the  fa- 
fhionable  cenkirtrs  of  polemical  divinity .  The  work  to  which 
we  allude  is  Chillingworth’s  book  againft  Knott,  entitled 
! The  Religion  of  Protefcants  a  Jafe  <way  to  Salvation  ;  in 
which  the  fchool  jargon  of  that  fubtile  Jefuit  is  incompara¬ 
bly  txpofed,  and  the  long  difpute  between  the  Popifti  and 
Reformed  churches  placed  on  its  proper  ground,  the  Holy 
Scriptures.  .  if  I 

One  of  the  ftrongell  and  moll  piaufible  obje£lions  to  the.^^ 
ftudy  of  polemical  divinity,  is  its  tendency  to  give  a  rieid 
turn  to  the  fentiments  of  thofe  long  engaged  in  it;  whilll 
we  know”,  from  higher  authority  than  that  of  the  ableft  dif- 
putant,  that  *•  the  end  of  the  commandment  is  charity.” 

'  But  for  preferving  charity  in  the  minds  of  Chriftians,  there 
are  better  means  than  abfolute  ignorance  or  indifference  to  j 
truth.  Charity  is  violated  only  when  a  church  unreason¬ 
ably  reftrains  the  inquiries  of  its  own  members,  or  exercifes 
intolerance  towards  thofe  who  have  renounced  its  jurrfdic* 
tion.  Hie  injuftice  of  the  firfl  fpecies  of  ecclefiaftical  ty¬ 
ranny  is  txpoled  in  a  very  ir.afterly  manner  by  Jeremy  Tay¬ 
lor  in  his  Rtberty  of  Prophecy  ing ,  and  by  Stillingfleet  in 
his  Irenicum  ;  the  injuftice  of  the  fecund,  by  Locke  in  his 
celebrated  Letters  ou  Toleration.  The  man  who  ihall  per- 

ufe* 


(e)  This  piece  of  information  we  had  mom  the  late  Dr  Berkeley,  prebendary  oi  Canterbury,  who  had  it  from  Arch- 

bifhop  Seeker,  to  whom  the  confeffion  was  made.  . 

(F)  To' thefe  defences  of  revelation  we  might  have  added  the  colle&ion  of  fermons  preached  at  Boyle  s  lecture  from 
i6qi  to  I7J2,  publifhed  in  three  volumes  folio,  17,9;  the  works  of  Leland;  Bifhop- Newton1  s  Differtations  on  Prophe¬ 
cy  •  and  above  all,  Lardner’s  Credibility  of  the  Gofpel  Hiftory,  with  the  Supplement  to  it.  But  there  would  be  no  end 
of  recommending  eminent  writers  on  this  fubjeft.  We  have  mentioned  fuch  as  we  moil  approve  among  thofc  with  whom 
we  are  beR  acquainted  ;  but  we  muft,  once  for  all,  caution  the  reader  againR  fuppofing  that  we  approve  of  every  thing 

to  be  found  in  any  work  except  the  facred  feriptures.  .  ,  .  , 

(g)  The  Bifhop  of  Landaff,  in  the  catalogue  of  books  publifhed  at  the  end  of  his  Theological  Tracts,  recommends  I 
feveral  other  eccleiiaRical  hiftories  as  works  of  oreat  merit  ;  fuch  as,  Dupin’s,  Echard’s,  Gregory’s,  and  Fotmey’s,  to-  . 
aether  with  Pauli  Ernejli  JablonJli  Inftitutiones  Hiftori. t  Chriflian*,  publifhed  at  Frankfort  in  three  volumes,  1754-67; 

(H)  For  a  proot  of  this  pofition,  and  for  a  juR  eRimate  of  the  value  of  the  Fathers,  as  they  are  called,  fee  the  intro- 
dudtion  to  Warburton’s  Julian,  and  Kett’s  Sermons  at  Bampton’s  Lt&ures. 


P!£ 


TM. 


ufe  thefe  three  works,  and  impartially  weigh  the  force  of 
their  arguments,  will  be  in  no  danger,  unlefs  his  pride  be  very 
wat,  or  his  temper  uncommonly  irritable,  of  thinking  un¬ 
charitably  of  thofe  from  whofe  principles  the  love  of  truth 
may  compel  him  to  difient. 

In  thefe  directions  for  the  lludy  of  theology,  we  might 
have  enumerated  many  more  books  on  each  branch  of  the 
fubjeCt  well  defending  of  the  molt  attentive  perufal ;  but  he 
who  fhall  have  gone  through  the  courfe  here  recommended, 
will  have  laid  a  foundation  on  which,  if  he  continue  his  di¬ 
ligence,  he  may  raife  fuch  a  fupcrllruCture  as  will  entitle 
him  to  the  character  of  an  accomplilhed  divine-.  His  dili¬ 
gence  mull  indeed  be  continued  through  life  ;  for  when  a 
man  ceafes  to  make  acquifitions  iri  any  department  of  learn¬ 
ing  he  foon  begins  to  lofe  thofe  which  he  has  already  made  p 
and  a  more  contemptible  character  is  nowhere  to  be  found- 
than  that  of  a  clergyman  unacquainted  with  the  learning"  of 
his  profefiion.  This  learning,  however,  is  not  to  be  acqui¬ 
red,  and  indeed  is  hardly  to  be  preferved,  by  fludying  bo¬ 
dies  or  inflitutes  of  theology  ;  and  though  we  have  mentioned 
a  few  generally  approved  by  two  rival  fe&s  of  Chrillians, 
and  mult,  in  conformity  with  tile  plan  of  our  work,  give 
another  ourfelves,  we  do  not  hefitate  to  declare,  that  the 
man  who  has  carefully  gone  through  the  courfe  of  lludy 
which  we  have  recommended,  though  it  be  little  more  than 
the  outlines  on  which  he  is  to  work,  may,  with  no  great  lofs 
t *>  himfeh,  lieglcCl  ours  and  all  other  lyllems.  For  as  an 
excellent  writer*',  whom  we  have  often  quoted,  well  ob- 
ferves,  “  to  judge  of  the  fad:  whether  fuch  a  revelation  con¬ 
taining  fuch  a  principle,  with  its  mylieries  and  credentials* 
was  adlually  fent  from  God  and  received  by  man,  by  exa¬ 
mining  the  evidences  and  ctrcumjlances  which  accompanied  it 
—  the  time  when;  the  place  where,  the  manner  how,  it  was 
delivered — the  form  in  which  it  defcends  tous — and  in  what 
it  is  contained — •together  with  the  particular  fuhflance  and 
burden  of  it—  and  how  every  part  is  to  be  rightly  under- 
flood :  thefe  are  the  various  andextenfive  fubje&s  which  con- 
ilitute  the  fublime  office  of  theolqgic  reasoning  and 


the  PROPER  STUDY  OF  DlVtNlTY.M  On  this  account  we  Prelimi- 
fhall  pafs  over  flightly,  and  fometimes  perhaps  without  anynar?o^sre<> 
notice,  many  things  which  every  deny  man  ou  >ht  tho-  L  » 

rou  lily  to  underhand,  and  confine  ourfelves,  in  the  fhort 
compend  which  we  are  to  give,  to  the  prime  articles  of 
Chriftian  theology.  In  doing  this,  we  fhall  endeavour  as 
much  as  poffible  to  divell  ourfelves  of  party  prejudices  ;  but 
as  we  are  far  from  thinking  that  this  endeavour  will  be  com¬ 
pletely  fuccefsfu!  (for  we  believe  there  is  no  man  totally  free 
from  prejudice),  we  cannot  conclude  this  part  of  the  article' 
more  properly  than  with  the  following  folemn  Charge, 
with  which  a  very  learned  divine* J  always  prefaced  his  \  Dr  Taylor 
Theological  Le&ures.  of  Koriakin 

I.  “  I  do  folemnly  char  re  you,  in  the  name  of  the  God 

of  Truth,  and  of  our  Lord  Jehis  Chrifl,  who  is  the  Way,  c^arr(re 

the  Truth,  and  the  Life,  and  before  whofe  judgment  feat 

you  mull  in  no  long  time  appear,  that  in  all  your  fiudies0f theology* 
and  inquiries  of  a  religions  nature,  prefent  or  future,  you 
do  coriftantly*  carefully,  impartially,  and  confcientioufiy,  at¬ 
tend  to  evidence,  as  it  lies  in  the  Holy  Scriptures,  or  in  the 
nature  of  things,  and  the  dictates  of  reaion  ;  cautioufly 
guarding  againll  the  {’allies  of  imagination,  and  the  fallacy 
of  ill-grounded  conjecture. 

II.  That  you  admit,  embrace,  orhffient,  to  no  principle 
or  fentiment  by  me  taught  or  advanced,  but  only  fo  far  as 
it  fhall  appear  to  you  to  be  fupnorted  and  jollified  by  pro¬ 
per  evidence  from  revelation  or  the  reafon  of  things. 

III.  “  That  if,  at  any  time  hereafter,  any  principle  or 
fentiment  by  me  taught  or  advanced,  or  by  you  admitted 
or  embraced,  fhall,  upon  impartial  and  faithful  examination* 
appear  to  you  to  be  dubious  or  falie,  you  either  fufpeCl  or 
totally  rejeCl  filch  principle  or  fentiment. 

IV.  u  That  you  keep  your  mind  always  open  to  evi¬ 
dence  :  That  you  labour  to  banifh  from  your  breall  all  pre¬ 
judice,  prepoflefTion,  and  party- zeal  :  That  you  ftudy  to  live 
in  peace  and  love  with  all  your  fellow  Chrillians  ;  and  that 
you  deadily  aflcrt  for  yourfelf,  and  freely  allow  to  others* 
the  unalienable  rights  of  judgment  and  conference.” 


Part!.  Of  NATURAL  THEOLOGY. 


Sect.  I.  Of  the  Being  and  Attributes  of  God. 

*  St  TT  E  who  cometh  to  God,,  fays  an  ancient  divine  *,  deeply 
A  A  read  in  the  philefophy  of  his  age,  mull  believe  that 
(  he  is,  and  that  he  is  a  rewarder  of  them  who  diligently  feek 
him.  This  is  a  truth  as  undeniable  as  that  a  man  cannot 
nheGg  concern  himlclf  about  a  nonentity.  The  exiftenee  of  God 
f  G  is  indeed  the  foundation  of  all  religion,  and  the  firll  principle 
:om  t^le  ^c-'cnce  which  is  the  fubjcCt  of  this  article.  It  is  like- 

wife  a  principle  which  mull  command  the  affent  of  every 
man  who  ha3  any  notion  of  the  relation  between  effeCls  and 
I  their  cauies,  and  whofe  enriofity  has  ever  been  excited  by  the 

P  phenomena  of  nature.  This  great  and  important  truth  we 

have  ehewhere  endeavoured  to  demonfir?  te  (fee  Metaphy¬ 
sics,  Part  III.  Chap,  vi.)  ;  but  it  may  be  proved  by  argil. 
a  meats  lefs  abftra&ed  from  common  apprehenfion  than  the 

nature  of  that  article  required  us  to  ufe.  Of  thefe^we  (hall 
give  one  or  two,  which  we  hope  will  be  level  to  every  ordi¬ 
nary  capacity  ;  whillt,  at  the  fame  time,  we  earneftly  recom¬ 
mend  to  the  young  divine  a  diligent  lludy  of  thofe  books 
on  the  fubjeCt  wrhich  we  have  mentioned  in  the  preceding 
2  dire&tons. 

Jrc.pjL  We  fee  that  the  human  race,  and  every  other  fpecies  of 
lt01! (  Ui- animals,  is  at  preient  propagated  by  the  co-operation  of  two 
mais  parents  ;  but  has  this  procefs  continued  from  eternity  ?  A 
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moment’s  refle&ion  will  convince  us  that  it  has  not.  Let 
us  take  any  one  man  alive,  and,  to  avoid  perplexity,  let  u& 
fuppofe  his  father  and  mother  dead,  and  himfelf  the  only 
perfon  at  prefent  exifking  :  how  came  he  into  the  world?  It 
will  be'  faid  he  was  produced  mechanically  or  chemically  by 
the  conlimftion  of  his  parents,  and  that  his  parents  were 
produceWn  the  fame  manner  by  theirs.  Let  this  then  be 
fuppofed  ;  it  mull  furely  be  granted,  that  when  this  man 
was  born,  an  addition  was  made  to  the  feries  of  the  human 
race.  But  a  feries  which  can  be  enlarged  may  likewife  be 
diminifhed  ;  and  by  tracing  it  backwards,  we  mull  at  forne 
period,  however  remote,  reach  its  beginning.  There  mull 
theref  ore  have  been  a  firll  pair  of  the  human  race,  who  were 
not  propagated  by  the  conjunction  of  parents.  How  did 
thefe  come  into  the  world  ? 

Anaximander  tells  us  *,  that  the  firll  men  and  all  animals  *see 
were  bred  in  warm  moilture,  inclofed  in  cruftaceous  Ikins  ley’s  Boyle'* 
like  crab- fifh  or  loblters  ;  and  that  when  they  arrived  at  a  Ledum* 
proper  age,  their  fhelly  prifons  growing  dry,  broke,  and 
made  way  for  their  liberty.  Empedocles  informs  us,  that 
mother  Earth  at  firll  brought  forth  vail  numbers  of  legs, 
and  arms,  and  heads,  &c.  which,  approaching  each  other, 
arranging  themfelves  properly,  and  being  cemented  toge¬ 
ther,  llarted  up  at  once  full  grown  men.  Another  of  thefe 
philofophers  relates,  that  there  firll  grew  up  a  fort  of  wombs,, 

which 
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Being  and  which  Graving  f&eir  roots  in  the  earth,  attraXed  thence  a 
^ofGod  * S  k*n(*  0 ^  ^°r  l^e  nollri^ment  of  the  feetus,  which  in 

>  '  -v  procefs  of  time  broke  throw, >h  the  membranes  and  Shifted 
§  Diodorus  for  itfclf ;  whild  the  Egyptian  fathers  §  of  this  hopeful 
Siculus  ;fchool  content  themfelves  with  fimply  a  farming,  that  animals 
**ke  vegctables  fprung  at  fird  rrom  the  bofom  of  the  earch. 
rt;  *  -  "  Surely  thofe  iage6,  or  their  followers,  fhould  have  been  able 
to  tell  us  why  the  earth  has  not  in  any  climate  this  power 
of  putting  forth  vegetable  men  or  the  parts  of  men  at  pre- 
feut.  If  this  univerfal  parent  be  eternal  and  felf-exident,  it 
mud  he  incapable  of  decay  or  the  Jfmalkft  change  in  any  of 
its  qualities  ;  if  it  be  not  eternal,  we  fhall  be  obliged  to  find 
a  caufe  for  its  exigence,  or  at  lead  for  its  form  and  all  its 
powers.  Bnt  fuch  a  caufe  may  have  produced  the  fird  hu¬ 
man  pair,  and  undoubtedly  did  produce  them,  without  ma¬ 
king  them  Ipring  as  plants  from  the  foil.  Indeed  the  growth 
of  plants  themielves  clearly  evinces  a  caufe  fuperior  to  any 
An/ve^e-  vegetative  power  which  can  be  fuppofed  inherent  in  the 
table*,  &  earth.  No  plant,  from  the  durdy  oak  to  the  creeping  ivy, 
can  be  propagated  but  from  feed  or  flips  from  the  parent 
dock  ;  but  when  one  contemplates  the  regular  procefs  of 
vegetation,  the  exidence  of  every  plant  implies  the  prior  ex- 
idence  of  a  parent  feed,  and  the  exidence  of  every  feed  the 
prior  exidence  of  a  parent  plant.  Which  then  of  thefe, 
the  oak  or  the  acorn,  was  the  fird,  and  whence  was  its  cx- 
idence  derived  ?  Not  from  the  earth  ;  for  we  have  the  evi¬ 
dence  of  univerfal  experience  that  the  earth  never  pioduces 
a  tree  but  from  feed,  nor  feed  but  from  a  tree.  There  mud 
therefore  be  fome  fuperior  power  which  formed  the  fird  feed 
or  the  fird  tree,  planted  it  in  the  earth,  and  gave  to  it  thofe 
powers  of  vegetation  by  which  the  fpecies  has  been  propa- 
^  gated  to  this  day. 

Thus  clearly  do  the  proceffes  of  generation  and  vegetation 
indicate  a  power  fuperior  to  thofe  which  are  ufually  called 
the  powers  of  nature .  The  fame  thing  appears  no  lefs  evi- 
'dent  from  the  laws  of  attraction  and  repullion,  which  plainly 
prevail  through  the  whole  fydem  of  matter,  and  hold  toge¬ 
ther  the  dupendous  druXure.  Experiment  {hows  that  very 
few  particles  of  the  mod  folid  body  are  in  actual  contact 
with  each  other  (fee  Optics,  n°  63 — 68,  Physics,  u°  23.)*, 
and  that  there  are  confiderable  interdices  between  the  par¬ 
ticles  of  every  eladic  fluid,  is  obvious  to  the  fmalled  re¬ 
flexion.  Yet  the  particles  of  folid  bodies  flrongly  cohere, 
whild  thofe  of  eladic  fluids  repel  each  other.  How  are 
thefe  phenomena  accounted  for  ?  To  fay  that  the  former 
is  the  effeX  of  attraction  and  the  latter  of  repulfion,  is 
only  to  fay  that  two  individual  phenomena  are  fubjeX  to 
thofe  laws  w  hich  prevail  through  the  whole  of  the  clafTes 
under  which  they  arc  refpeXively  arranged  ;  whild  the  qtie- 
dion  at  iffue  is  concerning  the  origin  of  the  laws  them¬ 
selves,  the  power  which  makes  the  particles  of  gold  co¬ 
here,  and  thofe  of  air  repel  each  other.  Power  with¬ 
out  fubdance  is  inconceivable  ;  and  by  a  law  of  human 
thought,  no  man  can  believe  a  being  to  operate  but  where 
it  is  in  fome  manner  or  other  actually  prefent :  but  the  par¬ 
ticles  of  gold  adhere,  and  the  particles  of  air  keep  at  a  di¬ 
dance  from  each  other*  by  powers  exerted  where  no  matter 
is  prefent.  There  nnift  therefore  be  fome  fubdance  endow¬ 
ed  with  power  which  is  not  material. 

Of  this  fubdance  or  being  the  power  is  evidently  im- 
tnenfe.  The  earth  and  other  planets  are  carried  round  the 
fun  with  a  velocity  which  human  imagination  can  hardly 
conceive.  That  this  motion  is  not  produced  by  the  agency 
of  thefe  vad  bodies  on  one  another,  or  by  the  inlerpohtion 
of  any  material  fluid,  has  been  fhown  elfewhere  (fee  Meta¬ 
physics,  n°  196—  200.  and  Optics,  n”  67.) ;  andfinceit  is 
a  law  of  our  bed  philofophy,  that  wc  are  not  to  multiply  fub- 
Jlances  without  necejfiy%  we  mud  infer  that  the  lame  Being 
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which  foimed  the  fird  animals  and  vegetables,  endowing  liej 
them  with  powers  to  propagate  their  refpeXive  kinds,  is  aUrS3 
like  wife  the  caufe  of  all  the  phenomena  of  nature,  fuch  as  I 

coheJtony  repulfion ,  elafticity,  and  mot  bn ,  even  the  motions  of  ; 

the  heavenly  bodies  themfelves. 

If  this  powerful  Being,  who  is  the  parent  of  vegetable 
and  animal  life,  and  the  fource  o'"  all  corporeal  motions,  he 
fel  f-  ex  id  ent,  intelligent,  and  independent  in  his  aXions  and 
volitions,  he  is  an  original  or  fird  caufe,  and  that  Being  whom 
we  denominate  God.  If  he  be  not  felf-exident  and  inde¬ 
pendent,  there  mud  be  a  caufe  in  the  order  of  nature  prior 
and  fuperior  to  Him,  which  is  either  itfclf  the  fird  caufe,  or 
a  link  in  that  feries  of  caufes  and  effeXs,  which,  however  ^ 

vad  we  fuppofe  it,  mud  be  traced  ultimately  to  fome  one  ^ 

Being,  who  is  felf-exident,  and  has  in  himfelf  the  power  of 
beginning  motion,  independent  of  every  thing  but  his  own 
intelligence  and  volition.  In  vain  have  the  Atheids  alleged, 
that  the  feries  may  afeend  infinitely,  and  for  that  reafon  16  - 
have  no  fird  mover  or  caufe.  A11  infinite  feries  of  fuccef-  AbrurdT 
five  beings  involves  an  abfurdity  and  contradiction  (fee  ME-°?an'jL 
t  a  physics,  n*  288.):  but  not  to  infid  upon  this  at  prefent, 
we  fhall  only  beg  leave  to  confider  fuch  a  feries  as  a  whole, 
and  fee  what  confequences  will  flow  from  the  fupDOiition. 

That  vve  may  with  logical  propriety  confider  it  in  this  light, 
is  incontrovertible  ;  for  the  birth  of  every  individual  of  the 
human  race  (hows  that  it  is  made  up  of  parts;  but  parts  im¬ 
ply  a  whole  as  necefiarily  as  an  attribute  implies  its  fub¬ 
dance.  As  in  this  fuppofed  feries  there  is  no  caufe  which 
is  not  likevvife  an  effeX,  nor  any  body  moving  another 
which  was  not  itfelf  moved  by  a  third,  the  whole  is  unde¬ 
niably  equivalent  to  an  infinite  effeX,  or  an  infinite  body 
moved  :  but  if  a  finite  effeX  mud  necefTariiy  have  proceeded 
from  a  caufe,  and  a  finite  body  in  motion  mild  have  been 
put  into  that  date  by  a  mover,  is  there  a  human  mind  which 
can  conceive  an  infinite  effeX  to  have  proceeded  from  no  ' 
caufe,  or  an  infinite  body  in  motion  to  have  been  moved  by 
nothing  ?  No,  furely  !  An  infinite  effeX,  were  fuch  a  thing 
poflible,  would  compel  us  to  admit  an  infinite  caufe,  and  an 
infinite  body  in  motion  a  mover  of  infinite  power. 

This  great  caufe  is  God,  whofe  wifdom,  power,  and 
goodnefs,  all  nature  loudly  proclaims.  That  the  phenomena 
which  we  daily  fee  evince  the  exidence  of  one  fuch  Being, 
has  juft  been  fhown  ;  and  that  we  have  no  reafon  to  infer 
the  exidence  of  more  than  one,  a  very  few  refkXions  will 
make  abundantly  evident.  For,  not  to  lay  more  drefs  than 
it  will  bear  upon  that  rule  of  Newton’s,  which  forbids  usjj^  : 
to  multiply  fubftancea  without  neceffity,  fuch  a  harmony  only  or 
prevails  through  the  whole  vifible  univerfe,  as  plainly  fhows origins 
it  to  be  under  the  government  of  one  intelligence.  Thatcaule' 
on  this  globe  the  feveral  dements  ferve  for  nourilhment  to 
plants,  plants  to  the  inferior  animals,  and  animals  to  man  ; 
that  the  other  planets  of  our  fydem  are  probably  inhabited, 
and  their  inhabitants  nourifhed  in  the  fame  or  a  funilar  man¬ 
ner  ;  that  the  fun  is  fo  placed  as  to  give  light  and  heat  to 
all,  and  by  the  law  of  gravitation  to  bind  the  whole  planets 
into  one  fydem  with  it  fell — are  truths  fo  obvious  and  fo  uni¬ 
verfal  ly  acknowledged,  as  to  iuperfede  the  neceflicy  of  eda- 
bltfhing  them  by  proof.  The  fair  inference  therefore  is, 
that  the  folar  fydem  and  all' its  parts  are  tinder  the  govern-  ' 
ment  of  one  intelligence ,  which  direXs  all  its  motions  and  all 
the  changes  which  take  place  among  its  parts  for  fome  wife 
purpofes.  To  iuppofe  it  under  the  government  of  two  or 
more  intelligences  would  be  highly  unreasonable  ;  for  if  thefe 
intelligences  had  equal  power,  equal  wifdom,  and  the  fame 
■defigns,  one  of  them  would  evidently  be  fuperfluous  ;  and  if 
they  had  equal  power  and  contrary  defigns,  they  could  not 
be  the  parents  of  that  harmony  which  we  clearly  perceive  to 
prevail  in  the  fyftenu 
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and  But  the  Being  capable  of  regulating  the  movements  of  of  which  it  is  compofcd, 
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_  _  _  _  , . . .  . w_.  __  _ a _  Both  the  beginnings  and  the  ends  Bemoan.! 

fo  vafl  a  machine,  may  well  be  fuppoied  to  poffefs  infinite  of  things,  the  leajl  and  th t  greatejl,  all  confpire  to  bafHe  us ;  a^r^^es 
0<*'  power,  and  to  be  capable  of  fuperintending  the  motions  of  and  which  way  foever  we  profecute  our  inquiries,  we  ftill  _ _ -L'l  < 
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the  univerfe.  That  the  widely  extended  fy%m  of  nature 
is  but  one  fyftem,  of  which  the  feveral  parts  are  united  by 
many  bonds  of  mutual  conne&ion,  has  been  Ihown  elfe- 
where  (fee  Physics),  and  appears  daily  more  and  more  evi¬ 
dent  from  our  progrefs  in  pliyfical  difeoveries  ;  and  therefore 
it  is  in  the  higheft  degree  unreafonable  to  fuppofe  that  it  has 
more  than  one  author,  or  one  fupreme  governor. 

As  the  unity  of  defign  apparent  in  the  works  of  creation 
plainly  prove  the  unity  of  their  Author,  fo  do  the  immenfity 
of  the  whole,  and  the  admirable  adjuftnient  of  the  feveral 
parts  to  one  another,  demonftrate  His  power  and  His  wif- 
dom.  On  this  fubjedl  the  following  beautiful  reflections 
by  Mr  Woliafton  are  deferring  of  the  moft  lerious  atten¬ 
tion. 

“  In  order  (fays  that  able  writer  [| )  to  prove  to  any  one 
ft 'it11™'  ^1C  Krail^lie^s  this  fabric  of  the  world,  one  needs  only  to 
"*  bid  him  confider  the  fun,  witH  that  infupportable  glory  and 
luftre  that  furrounds  it ;  to  demonftrate  its  vaft  diftance, 
magnitude,  and  heat ;  to  reprefent  to  him  the  chorus  of  pla¬ 
nets  moving  periodically,  by  uniform  laws,  in  their  feveral 
orbits  about  it  ;  guarded  fome  of  them  by  fecondary  planets, 
and  as  it  were  emulating  the  ftate  of  the  fun,  and  probably 
all  poflefled  by  proper  inhabitants  ;  to  remind  him  of  thofe 
furprifing  vifits  which  the  comets  make  to  us,  and  the  large 
trains  or  uncommon  fplendor  which  attends  them,  the  far 
country  from  which  they  come,  and  the  curiofity  and  horror 
which  they  excite  not  only  among  us,  but  in  the  inhabitants 
of  other  planets,  who  may  alfo  be  up  to  fee  the  entry  and 
progrefs  of  thefe  minifters  of  fate :  to  direct  his  eye  and 
contemplation  through  thofe  azure  fields  and  vaft  regions 
above  him  up  to  the  fixed  Jlars,  that  radiant  numberlefs  hoft 
of  heaven  ;  and  to  make  him  underftand  how  unlikely  a 
thing  it  is  that  they  fhould  be  placed  there  only  to  adorn 
and  befpangle  a  canopy  over  our  heads  ;  to  convince  him 
that  they  are  rather  fo  many  other  funs,  with  their  feveral  fy- 
ftems  of  planets  about  them ;  to  fhow  him  by  the  help  of 
glades  ftili  more  and  more  of  thefe  fixed  lights,  and  to  be* 
get  in  him  an  apprehenfiort  of  their  inconceivable  numbeis, 
I  i|  and  thofe  immenfe  fpaces  that  lie  beyond  our  reach  and  even 
our  imagination  :  One  needs  but  to  do  this  (continues  our 
*  author),  and  explain  to  him  fuch  things  as  are  now  known 
almoft  to  every  body;  and  by  it  to  fhow,  that  if  the  world 
be  not  infinite,  it  is  infimto  fimilis ,  and  undoubtedly  the  work 
of  an  Infinite  Architect. 

“  But  il  we  would  take  a  view  of  all  the  particulars  con¬ 
tained  within  that  aftonifhing  compals  which  we  have  thus 
liaftily  run  over,  how  would  wonders  multiply  upon  us  l  E- 
very  coiner,  every  part  of  the  world,  is  as  it  were  made  up 
of  other  w’orlds.  If  we  look  upon  this  our  earth,  what  fcope 
does  it  furnifti  for  admiration  ?  The  great  variety  of  moun¬ 
tains,  hills,  valleys,  plains,  rivers,  feas,  trees,  and  plants  ! 
The  many  tribes  of  different  animals  with  which  ft  is  flock¬ 
ed  ;  the  multifarious  inventions  and  works  of  one  of  thefe, 
i.  c.  of  ns  men  ;  with  the  wonderful  inftiirfts  of  others,  guid¬ 
ing  them  uniformly  to  what  is  beft  for  themfelves,  in  litna- 
tions  where  neither  fenfe  nor  reafon  could  diredl  them.  And 
yet  when  all  thefe  (heaven  and  earth)  are  furveyed  as  nicely 
as  they  can  be  by  the  help  of  our  unafiifled  fenfes  and  of 
telefcopes,  we  may  difeover  by  the  afiiflance  of  good  micro- 
fcopes,  in  very  fmall  parts  of  matter,  as  many  new  wonders 
as  thofe  alieady  difeovered,  new  kingdoms  of  animals,  with 
new  and  curious  architecture.  So  that  as  our  fenfes  and 
even  conception  fainted  before  in  the  vaft  journeys  we  took 
iri  confidering  the  expanfe  of  the  univerfe,  they  here  again 
fail  us  in  our  refearches  into  the  principles  and  minute  parts 
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meet  with  frefh  fubje&s  of  amazement,  and  frefh  reafons  to 
believe  that  there  are  indefinitely  more  and  more  behind, 
that  will  forever  efcape  our  eagereft  purfuits  and  deepeft  pe¬ 
netration. 

“In  this  vaft  afiemblage,  and  amidft  all  the  multifarious 
motions  by  which  the  feveral  procelfes  of  generation  and 
corruption,  and  the  other  phenomena  of  nature,  are  carried 
on,  we  cannot  but  obferve  that  there  are  ftated  methods,  as 
fo  many  forms  of  proceeding,  to  which  things  punctually  and 
religioufly  adhere.  The  fame  caufes  circumftanced  in  the  fame 
manner  produce  always  the  fame  effects  ;  all  the  fpecies  of  ani¬ 
mals  among  us  are  made  according  to  one  general  idea  ;  and 
fo  are  thofe  of  plants  alfo,  and  even  of  minerals .  No  new  fpe¬ 
cies  are  brought  forth  or  have  arifen  anywhere  ;  and  the 
old  are  preferved  and  continued  by  the  old  ways. 

“  It  appears,  laftly,  beyond  difpute,  that  in  the  parts  and 
model  of  the  world  there  is  a  contrivance  for  accomplifh- 
ing  certain  ends.  The  fun  is  placed  near  the  centre  of  our 
fyftern,  for  the  more  convenient  difpenfing  of  his  benign  in¬ 
fluences  to  the  planets  moving  about  him  ;  the  place  of  the 
earth’s  equator  interfeCls  that  of  her  orbit ,  and  makes  a  pro¬ 
per  angle  with  it,  in  order  to  diverfify  the  year ,  and  create 
an  ufeful  variety  of feafons  ;  and  many  other  things  of  this 
kind  will  be  always  obferved,  and  though  a  thoufand  times 
.repeated,  be  meditated  upon  with  pleafure  by  good  men  and 
true  philofophers.  Who  can  obferve  the  vapours  to  afeend, 
efpecially  from  the  fea,  meet  above  in  clouds,  and  fall  again 
after  condenfation,  without  being  convinced  that  this  is  a 
kind  of  dijlillation ,  in  order  to  clear  the  water  of  its  grofler 
falts,  and  then  by  rains  and  dews  to  fupply  the  fountains 
and  rivers  with  frefh  and  wholefome  liquor  ;  to  nourifh  the 
vegetables  below  by  fhowers,  which  defeend  in  drops  as 
from  a  watering-pot  upon  a  garden  ?  Who  can  view  the Jlruc - 
ture  of  a  plant  or  animal,  the  indefinite  number  of  its  fibres 
and  fine  veflels,  the  formation  of  larger  veflels,  and  the  feve¬ 
ral  members  out  of  them,  with  the  apt  difpofition  of  all 
thefe  ;  the  means  contrived  for  the  reception  and  diilribu- 
tion  of  nutriment ;  the  effect  this  nutriment  has  in  extending 
the  veflels,  bringing  the  vegetable  or  animal  to  its  full 
growth  and  expanfion,  continuing  the  motion  of  the  feveral 
fluids,  repairing  the  decays  of  the  body,  and  preferving  life? 
Who  can  take  notice  of  the  feveral  faculties  of  animals,  their 
arts  of  faving  and  providing  for  themfelves,  or  the  ways  in 
which  they  are  provided  for  ;  the  ufes  of  plants  to  animals, 
and  of  fome  animals  to  others,  particularly  to  mankind ;  the 
care  taken  that  the  feveral  fpecies  fhould  be  propagated, 
without  confufion,  from  their  proper  feeds ;  the  ftrong  in¬ 
clination  planted  in  animals  for  that  purpofe,  their  love  of 
their  young  and  the  like, — WTho  (fays  our  author)  can  ob¬ 
ferve  all  this,  and  not  fee  a  defign  in  fuch  regular  pieces,  fo 
nicely  wrought  and  fo  admirably  preferved  l  If  there  were 
but  one  animal  in  exiftence,  and  it  could  not  be  doubted 
but  that  his  eyes  were  formed  that  he  might  fee  with  them, 
his  ears  that  he  might  hear  with  them,  and  his  feet  to  be  in- 
ftruments  by  which  he  might  remove  himfelt  from  place  to 
place ;  if  defign  and  contrivance  can  be  much  lefs  doubted, 
when  the  fame  things  are  repeated  in  the  individuals  of  all 
the  tribes  of  animals  ;  if  the  like  obfervations  may  be  made 
with  refpedl  to  vegetables  and  other  things  ;  and  if  all  thefe 
clafes  of  tilings,  and  much  more  the  individuals  comprehend¬ 
ed  under  them,  be  inconceivably  numerous,  as  moft  nrique- 
ftionablv  they  are  -  one  cannot  but  be  convinced,  from  what 
fo  plainly  runs  through  the  nobler  parts  of  the  vifible  world, 
that  not  only  they ,  but  other  things,  even  thofe  that  feem  to 
be  lefs  noble }  have  their  ends  like  wife,  though  not  always 
3  H  per- 
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Being1  ^r.d  perceived  by  capacities  limited  like  outs.  And  fince  we 
^fOod^  cannot,  with,  the  Epicureans  of  old,  fuppofe  the  parts  of  rnat- 
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of  which  the  gratification  is  exquifite  when  not  repeated  Bcir,?and 


ter  to  have  contrived  among  themfelves  this  wonderful  foim 


of  a*  world,  to  have  taken  by  agreement  each  its  refpeCtive 
j t'oft,  and  then f to  have  purfued  in  conjunction  conftant  ends 
‘by  certain  methods  and  meafures  concerted ,  there  mull  be 
fome  other  Being,  whofe  wifdom  and  power  are  equal  to 
Cuch  a  mighty  work  as  is  th e.Jlru8ure  and  prefer<vatis>n  of  the 
world.  There  muft  be  fome  Almighty  Mind  who  modelled 
and  preferves  it  ;  lays  the  caufes  of  things  fo  deep  ;  pre- 
feribes  them  fuch  uniform  and  Heady  laws ;  deftines  and 
adapts  them  to  certain  purpofes;  and  makes  one  thing  to  fit 
and  anfwer  another  fo  as  to  produce  one  harmonious  whole. 
Yes, 


Thefe  are  thy  glorious  works,.  Parent  of  good  1 
Almighty,  thine  this  univerfal  frame, 

Thus  wondrous  fair  ;  Thyself  how  wondrous  then  ! 


29  How  wondrous  in  wifdom  and  in  power 
Goednefs.  But  the  goodness  of  God  is  not  lefs  confpicuous  in  his 
works  than  His  power  or  His  wifdom.  Contrivance  proves 
defign,  and  the  predominant  tendency  of  the  contrivances  in¬ 
dicates  the  difpoiition  of  the  defigner.  “  The  world  (fays  an 
f  Dr  Paley.  elegant  and  judicious  writer  f )  abounds  with  Contrivances,  and 
all  the  contrivances  in  it  with  which  we  are  acquainted  are  di¬ 
rected  to  beneficial  purpofes.  Evil  nodoubt  exifts ;  but  it  is  ne¬ 
ver  that  we  can  perceive  the  objeCt  of  contrivance.  Teeth  are 
contrived  to  eat,  not  to  ache ;  their  aching  now  and  then  is 
incidental  to  the  contrivance,  perhaps  infeparable  from  it  ; 
but  it  is  not  its  objeCt.  This  is  a  diftin&ion  which  well  de¬ 
fences  to  be  attended  to.  In  deferibing  implements  of  huf- 
bandry,  one  would  hardly  fay  of  a  fickle  that  it  is  made  to 
cut  the  reaper’s  fingers,  though  from  the  confirmation  of  the 
inflrument,  and  the  manner  of  ufing  it,  this  mifehief  often 
'  happen!.  But  if  he  had  occafion  to  deferibe  inftruments  of 
torture  or  execution,  this,  he  would  fay,  is  to  extend  the  fi- 
news  ;  this  to  diflocate  the  joints  ;  this  to  break  the  bones  ; 
this  to  fcorch  the  foies  of  the  feet.  Here  pain  and  nailery 
are  the  very  objeCts  of  the  contrivance.  Now  nothiag  of 
this  fort  is  to  be  found  in  the  works  of  nature.  We  never 
difeover  a  train  of  contrivance  to  bring  about  an  evil  pur- 
pofe.  No  anatomift  ever  dii'covered  a  fyftem  of  organi¬ 
zation  calculated  to  produce  pain  and  difeafe  ;  or,  in  explain¬ 
ing  the  parts  of  the  human  body,  ever  faid,  this  is  to  irri¬ 
tate,  this  to  inflame,  this  duel  is  to  convey  the  gravel  to 
the  kidneys,  this  gland  to  fecrete  the  humour  which  forms 
the  gout.  If  by  chance  he  come  to  a  part  of  which  he 
knows  not  the  ufe,  the  moll  that  he  can  fay  is,  that  to  him 
it  appears  to  be  ufelefs  :  no  one  ever  fufpeCts  that  it  is  put 
there  to  incommode,  to  annoy,  or  to  torment.  If  God  had 
wifhed  our  mifery,  he  might  have  made  fure  of  his  purpole, 
by  forming  our  fenfes  to  be  as  many  fores  and  pains  to  us 
as  they  are  now  inftruments  of  gratification  and  enjoyment; 
or,  by  placing  us  among  objeCts  fo  ill  fuited  to  our  percep¬ 
tions  as  to  have  continually  offended  us,  inftead  of  minifter- 
Ing  to  our  refrefhment  and  delight.  He  might  have  made, 
for  inftance,  every  thing  we  tailed  bitter,  every  thing  we 
faw  loathfome,  every  thing  we  touched  a  Ring,  every  fmell 
a  flench,  and  every  found  a  difeord.” 

Inftead  of  this,  all  our  fenfations,  except  fuch  as  are  ex¬ 
cited  by  what  is  dangerous  to  our  health,  are  pleafures  to 
us  :  The  view  of  a  landfcape  is  pleafant  ;  the  tafle  of  nou- 
ri filing  food  is  pleafant  ;  founds  not  too  loud  are  agreeable, 
while  mufical  founds  are  exquifite  ;  and  hardly  any  fmells, 
except  fuch  are  excited  by  effluvia  obvioufly  pernicious  to 
the  brain,  are  difagreeable  ;  whiHl  fome  of  them,  if  not  too 
long  indulged,  are  delightful.  Our  lives  are  preferved  and 
the  fpecies  is  continued  by  obeying  the  impulle  of  appetites  5 


too  frequently,  to  anfwer  the  purpofes  of  the  Author  of  our  attribute 
being.  Since,  then,  God  has  called  forth  his  confummate  Go<f 
wifdom  to  contrive  and  provide  for  our  happinefs,  and  has 
made  tliofe  things  which  are  neceffary  to  our  exillence  and 
the  continuance  of  the  race  fources  of  our  great  eft  fenfual 
pleafures,  who  can  doubt  but  that  benevolence  is  one  of  his 
attributes  ;  and  that,  if  it  were  not  impious  to  draw  a  com- 
parifon  between  them,  it  is  the  attribute  in  which  he  himfelf 
moll  delighteth  ? 

But  it  is  not  from  fenfation  only  that  we  may  infer  the 
benevolence  of  the  Deity  :  He  lias  formed  us  with  minds 
capable  of  intellectual  improvement,  and  he  lias  implanted 
in  the  bread  of  every  man  a  very  ilror.g  defire  of  adding 
to  his  knowledge.  This  addition  to  be  fure  cannot  be  made 
without  labour  ;  and  at  firft  the  requifite  labour  is  to  moil 
people  irkfome  :  but  a  very  fhort  progrefs  in  any  ftudy  con¬ 
verts  what  was  irkfome  into  a  pleafure  of  the  moll  exalted 
kind  ;  and  he  who  by  ftudy,  however  intenfe,  enlarges  his 
ideas,  and  is  confeious  that  he  is  daily  rifing  in  the  fcale  of 
intelligence,  experiences  a  complacency’,  which,  though  not 
fo  poignant  perhaps  as  the  pleafures  of  the  fenfualift,  is  fuch 
as  endears  him  to  himfelf,  and  is  what  he  would  not  ex¬ 
change  for  any  thing  elfe  which  this  world  has  to  bellow, 
except  the  flill  fweeter  complacency  arifing  from  the  confci- 
oufnefs  of  having  difeharged  his  duty. 

That  the  practice  of  virtue  is  attended  with  a  peculiar 
pleafure  of  the  pureft  kind,  is  a  faCt  which  no  man  has  ever 
queftioned,  though  the  immediate  fource  of  that  pleafure  has 
been  the  fubjeCt  of  many  difputes.  He  who  attributes  it 
to  a  moral  fenfe,  which  inltinCtively  points  out  to  every 
man  his  duty,  and  upon  the  performance  of  it  rewards  him 
with  a  fentiment  of  felf-approbation,  muft  of  neceftity  ac¬ 
knowledge  benevolence  to  be  one  of  the  attributes  of  that 
Being  who  has  fo  conllituted  the  human  mind.  That  ta 
proteCt  the  innocent,  relieve  the  diftreffed,  and  do  to  others 
as  we  would  in  like  circumftances  wifh  to  be  done  by,  fills 
the  brealt,  previous  to  all  reflection,  with  a  holy  joy,  as  the 
commiffion  of  any  dime  tears  it  with  remorfe,  cannot  in¬ 
deed  be  controverted.  Many,  however,  contend,  that  this 
joy  and  this  remorfe  fpring  not  from  any  moral  inftinCt  im¬ 
planted  in  the  mind,  but  are  the  confequence  of  early  and 
deep-rooted  affociations  of  the  practice  of  virtue  with  the 
hope  of  future  happinefs,  and  of  vice  with  the  dread  of  fu¬ 
ture  mifery.  On  the  refpeCtive  merits  of  thefe  two  theo¬ 
ries  we  fhall  not  now  decide.  We  have  faid  enough  on  the 
fubjeCt  in  other  articles  (fee  Instinct,  Moral  Philoso¬ 
phy,  and  Passion)  ;  and  fhall  here  only  obferve,  that  they 
both  lead  with  equal  certainty  to  the  benevolence  of  the 
Deky,  who  made  us  capable  of  forming  affociations,  and 
fubjeCted  thofe  affociations  to  fixed  laws.  This  being  the 
cafe,  the  moral  fenfe,  with  all  its  inflantaneous  effeCts,  af¬ 
fords  not  a  clearer  or  more  convincing  proof  of  his  good- 
nefs,  than  that  principle  in  our  nature  by  which  remote  cir¬ 
cumftances  become  fo  linked  together,  that,  after  the  con¬ 
necting  ideas  have  efcaped  from  the  mind,  the  one  circunv 
fiance  never  occurs  without  bringing  the  other  alfo  into 
view.  It  is  thus  that  the  pleafing  complacency,  which  was 
perhaps  firft  excited  by  the  hopes  of  future  happinefs,  comes 
in  time  to  be  fo  affociated  with  the  confcioufnefs  of  virtu¬ 
ous  conduA,  the  only  thing  entitled  to  reward,  that  a  man 
never  performs  a  meritorious  aCtion  without  experiencing 
the  moft  exquifite  joy  diffufed  over  his  mind,  though  his 
attention  at  that  inftant  may  not  be  direCtcd  either  to  hea¬ 
ven  or  futurity.  Were  we  obliged,  before  we  could  expe¬ 
rience  this  joy,  to  eftimate  by  reafon  the  merit  of  every  in¬ 
dividual  aClion,  and  trace  its  connection  to  heaven  and  fu¬ 
ture  happinefs  through  a  long  train  of  intermediate  argu¬ 
mentation; 
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I  njr  and  mentation,  Wt  fiiould  be  in  a  great  meafure  deprived  of  the 
t nbutcR  prcfer.t  reward  of  virtue;  and  therefore  this  affociating 

■  ^  b  ‘  principle' contributes  much  to  our  happinefs.  But  the  be- 
W*  lievolence  of  a  Being,  who  feems  as  it  were  thus  anxious  to 

furmfh  us  with  both  fenfual  and  intelleftual  enjoyments,  and 
who  has  made  our  duty  ottr  greateft  pleafure,  cannot  be  que- 
ftioned  ;  and  therefore  we  muff  infer,  that  the  Author  of 
Nature  willies  the  happinefs  of  the  whole  fenfible  and  intel- 

■  ,0  ligent  creation. 

Options,  To  fuch  reafoning  m  this  in  fupport  of  the  Divine  Be¬ 
nevolence  many  objections  have  been  made.  Some  of  them 
appear  at  firft  fight  plaufible,  and  are  apt  to  dagger  the 
faith  of  him  who  has  bellowed  no  time  on  the  fludy  of  that 
branch  of  general  feience  which  is  called' pbyjics  (fee  Phy¬ 
sics).  To  omit  thefe  altogether  in  fuch  an  article  as  this 
might  be  conftrued  into  negle# ;  whilft  it  is  certain  that 
there  is  in  them  nothing  worthy  of  the  attention  of  that 
man  who  is  qualified  either  to  eilimate  their  force,  or  to 
underhand  the  arguments  by  which  they  have  often  been 
repelled. 

It  has  been  afleed,  Why,  if  the  Author  of  Nature  be  a  be¬ 
nevolent  Being,  are  we  neceffarily  lubje#  to  pain,  difeafes, 
and  death  ?  The  fcientific  phyfiologift  replies,  Becaufe  from 
l  I  thefe  evils  Omnipotence  itfclf  could  not  in  our  prefent  date 
Auzral  ex^mpt  us,  but  by  a  conflant  feries  of  miracles.  He  who 
admits  miracles,  knows  likewife  that  mankind  were  origi¬ 
nally  in  a  date  in  which  they  were  not  fubje#  to  death  ; 
and  that  they  fell  under  its  dominion  through  the  fault  of 
their  common  progenitors.  But  the  fall  and  redoration  of, 
man  is  the  great  fubje#  of  revealed  religion;  and  at  prefent 
we  are  difeuffing  the  quedion  like  philofophers  who  have 
no  other  data  on  which  to  proceed  than  the  phenomena  of 
nature.  Now  we  know,  that  as  all  matter  is  divifible,  every 
fydem  compofed  of  it  mud  neceffarily  be  liable  to  decay 
and  didolution  ;  and  our  material  fydem  would  decay  and 

I  be  diffolved  long  before  it  could  ferve  the  purpofes  of  fea¬ 
ture,  were  there  not  methods  contrived  with  admirable  wif- 
dom  for  repairing  the  wade  occafioned  by  perpetual  fri#ion. 
The  body  is  furnifhed  with  different  duids,  which  continual¬ 
ly  circulate  through  it  in  proper  channels,  and  leave  in  their 
way  what  is  neceffary  to  repair  the  folids.  Thefe  again  are 
fupplied  by  food  ab  extra  ;  and  to  the  whole  proceffes  of  di- 
gellion,  circulation,  and  nutrition,  the  air  we  breathe  is  ab- 


folutely  neceffary.  (See  Physiology,  Se#.  i,  2,  3,  4,  s). 
But  as  the  air  is  a  very  heterogeneous  fluid,  and  fubje#  to 
violent  and  fudden  changes,  it  is  obvious  that  thefe  changes 
muff  affect  the  blood,  and  by  confeauence  the  whole  frame 
of  the  human  body.  We  fee  the  air  indeed  in  procefs  of 
time  confume  even  marble  Itfclf ;  and  therefore  cannot  won- 
'der,  that  as  it  is  in  one  date  the  parent  of  health,  it  fhould 
in  another  be  the  fouree  of  dileafe  to  fuch  creatures  as  man 
and  other  terreftrial  animals.  Nor  could  thefe  confequences 
be  avoided  without  introducing  others  much  more  deplo¬ 
rable.  The  worlcl  is  governed  by  general  laws,  without 
which  there  could  be  among  men  neither  arts  nor  fciences  ; 
and  tho’  laws  different  from  thofe  by  which  the  fydem  is  at 
prefent  governed  might  perhaps  have  been  edablifhed,  there 
is  not  the  fmalled  reafon  to  imagine  that  they  could  on  the 
whole  have  been  better,  or  attended  with  fewer  inconvenien¬ 
ces*  -As  long  as  we  liave  material  and  folid  bodies  capable 
ot  motion,  liable  to  refidance  from  other  folid  bodies,  flip- 
ported  by  food,  fubje#  to  the  agency  of  the  air,  and  divi¬ 
sible,  they  mud  necefiarily  be  liable  to  pain,  dileafe,  corrup¬ 
tion,  and  death,  and  that  too  by  the  very  influence  of  thofe 
laws  which  preferve  the  older,  and  harmony  of  the  univerfe. 
i  hns  gravitation  is  a  general  law  fo  good  and  fo  neceffary, 
that  were  it  for  a  moment  fufpended,  the  world  would  in- 
dantly  fall  to  pieces ;  and  yet  by  means  of  this  law  the  man 


attributes 
of  God. 
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mud  inevitably  be  crufhed  to  death  upon  whom  a  tower  Being  and 
(hall  chance  to  tumble.  Again,  the  attraction  of  cohefion 
is  a  general  law,  without  which  it  does  not  appear  that  any  , 
corporeal  fydem  could  poffibly  cxid  :  it  is  by  this  law  too, 
or  a  modification  of  ft,  that  the  glands  and  la&eals  of  the 
human  body  extra#  from  the  blood  fuch  particles  as  are  ne¬ 
ceffary  to  nourifh  the  folids  ;  and  yet  it  is  by  means  of  the 
very  fame  modification  of  the  very  lame  law  that  a  man  is 
liable  to  be  poifoned.  How  are  thefe  effe#s  to  be  pre~ 
vented  ? 


Shall  burning  JEtna,  if  a  fage  requires, 

Forget  to  thunder,  and  reeal  her  fires  ? 

On  air  or  fea  new  motions  be  imp  reft. 

Oh  blamelefs  Bethel  1  to  relieve  thy  bread  : 

"When  the  loofe  mountain  trembles  from  on  high 
Shall  gravitation  ceafe  if  you  go  by  ? 

Or  fome  old  temple  nodding  to  its  fall, 

For  Charters’  head  referve  the  hanging  wall? 

Such  a  perpetual  miracle,  fuch  a  frequent  fufpending  o£ 
the  laws  of  nature  in  particular  mdances,  we  cannot  doubt 
to  be  within  the  compafs  of  Almighty  power :  hut  were 
this  fufpenfion  really  to  take  place,  mankind  would  be  in¬ 
volved  in  ignorance  greater  than  that  of  childhood ;  for  not 
one  of  them  could  know,  or  have  any  means  of  difeovering 
this  moment,  what  was  to  happen  the  next ;  and  the  confe¬ 
rence  would  be,  that,  uncertain  but  the  fingle  motion  of  a 
fingle  joint  might  bring  on  them  fudden  dedru&ion,  they 
would  all  periih  in  a  date  of  abfolute  ina&ivity. 

But  though  the  human  body  could  not  have  been  pre-Sicknffs, 
ferved  from  dangers  and  difiblution  but  by  introducing  evils Pa*n>  and 
greater  on  the  whole  than  thofe  to  which  it  is  now  liable,  ^e.dread 
why,  it  has  fometimes  been  afleed,  is  every  difordcr  to  which  ferve  cLd 
it  is  fubje#  attended  with  ficknefs  or  with  pain  ?  and  whypurpoies^ 
is  fuch  a  horror  of  death  implanted  in  our  breads,  feeing 
that  by  the  laws  of  nature  death  is  inevitable  ?  We  anfwer. 

That  ficknefs,  pain,  and  the  dread  of  death,  ferve  the  very 
bed  purpofes.  Could  a  man  be  put  to  death,  or  have  his 
limbs  broken  without  feeling  pain,  the  human  race  had  long 
ago  been  extin#.  Felt  v/e  no  uneafinefs  in  a  fever,  we 
fhould  be  infenfible  of  the  difeafe,  and  die  before  we  fufpe#- 
ed  our  health  to  be  impaired.  The  horror  which  generally 
accompanies  our  rede#ions  011  death  tends  to  make  us 
more  careful  of  life,  and  prevents  us  from  quitting  this 
world  rafhly  when  our  affairs  profper  not  according  to  cur 
fond  wifhes.  It  is  likewife  an  indication  that  our  exidence 
does  not  terminate  in  this  world  ;  for  cur  dread  is  feldom 
excited  by  the  profpc#  of  the  pain  which  we  may  differ 
when  dying,  but  by  our  anxiety  concerning  what  we  may¬ 
be  doomed  to  differ  or  enjoy  in  the  next  ftage  of  our  exiftence ; 
and  this  anyxiety  tends  more  perhaps  than  any  tiling  elfe  to 
make  us  live  while  we  are  here  in  luch  a  manner  as  t©  enfure 
our  happinefs  hereafter. 

Thus  from  every  view  that  we  can  take  of  the  works  and 
laws  of  God,  and  even  from  confide  ring  the  obje#ions  which 
have  fometimes  been  made  to  them,  we  are  compelled  to  ac¬ 
knowledge  the  benevolence  of  their  Author.  We  muff  not, 
however,  fuppofe  the  Divine  benevolence  to  be  a  fond  and 
weak  affe#ion  like  that  which  is  called  benevolence  among 
men.  All  human  affe#ions  and  paffions  originate  in  our 
dependence  and  wants ;  and  it  has  been  doubted  whether 
any  of  them  be  at,  firft  dilinterefted  (fee  Passion)  :  but  he 
to  whom  exiftence  is  effential  cannot  be  dependent ;  he  who 
is  the  Author  of  every  thing  can  feel  no  want.  The  divine 
benevolence  therefore  muff  be  wholly  dilinterefted,  and  of 
courfe  free  from  thofe  partialities  originating  in  felf-love,  which 
are  alloys  in  the  molt  fublinse  of  human  virtues.  The  mott 
benevolent  man  on  earth,  though  he  wifhes  the  happinefs  of 
3  ^  2  every 
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Being  and  every  fellow-creature,  has  Hill,  from  the  ties  of  blood,  the 
en(^earments  friendfhip,  or,  perhaps  from  a  regard  to  his 
T /‘  0  own  intereft,  fome  particular  favourites  whom,  on  a  compe¬ 

tition  with  others,  he  would  certainly  prefer.  But  the 
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The  divine  equal  Lord  of  all  can  have  no  particular  favourites.  His 
henevo-  benevolence  is  therefore  coincident  with  juftice;  or,  to  fpeak 
oden^with  morc  ProPerty>  that  which  is  called  divine  juft  ice ,  is  only  be- 


juftice. 
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God  in¬ 
comp  re- 
henhble, 
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But  con 


ntvolence  exerting  itfelf  in  a  particular  manner  for  the  pro¬ 
pagation  of  general  felicity.  When  God  prefcribes  laws 
for  regulating  the  condud  of  his  intelligent  creatures,  it  is 
not  becaufe  he  can  reap  any  benefit  from  their  obedience  to 
thofe  laws,  but  becaufe  fuch  obedience  is  neceffary  to  their 
own  happinefs  ;  and  when  he  punifhes  the  tranfgreffor,  it  is 
not  becaufe  in  his  nature  there  is  any  difpofition  to  which 
the  profped  of  fuch  punifhment  can  afford  gratification, 
but  becaufe  in  the  government  of  free  agents  punifhment  is 
neceffary  to  reform  the  criminal,  and  to  intimidate  others 
from  committing  the  like  crimes.  But  on  this  fubjed  we 
need  not  dwell.  It  has  been  (hewn  elfewhere  (Metaphysics, 
n°  31 2.),  that  all  the  moral  attributes  of  God,  his  holi¬ 
ness,  justice,  mercy,  and  truth,  fhould  be  conceived 
as  the  fame  divine  benevolence,  acting  in  different  ways 
according  to  different  exigencies,  but  always  for  the  fame 
fublimc  end — the  propagation  of  the  utmoft  poffible  happi¬ 
nefs. 

The  fubftance  or  effence  of  this  felf-exiftent,  all-powerful, 
infinitely  wife,  and  perfedly  good  Being,  is  to  us  wholly  in- 
comprehenfible.  That  it  is  not  matter,  is  fhevvn  by  the 
procefs  of  argumentation  by  which  we  have  proved  it  to 
exifl  ;  but  what  it  is  we  know  not,  and  it  would  be  impious 
prefumption  to  inquire.  It  is  fufficient  for  all  the  purpofes 
of  religion  to  know  that  God  is  fome  how  or  other  pre- 
fent  to  every  part  of  his  works  ;  that  exiftence  and  every 
poffible  perfedion  is  effential  to  him  ;  and  that  he  wifhes 
the  happinefs  of  all  his  creatures.  From  thefe  truths  we 
might  proceed  to  prove  and  illuffrate  the  perpetual  fuper- 
intendance  of  his  providence,  both  general  and  particular, 
over  every  the  minuted:  part  of  the  univerfe  :  but  that  fubjed 
has  been  difeuffed  in  a  feparate  article ;  to  which,  therefore, 
we  refer  the  reader.  (See  Providence).  We  fhall  only 
obferve  at  prefent,  that  the  manner  in  which  animals  are  pro¬ 
pagated  affords  as  complete  a  proof  of  the  conftant  fuperin- 
tendance  of  divine  power  and  wifdom,  as  it  does  of  the  im¬ 
mediate  exertion  of*  thefe  faculties  in  the  formation  of  the 
parent  pair  of  each  fpecies.  For  were  this  bnffnefs  of  pro¬ 
pagation  carried  on  by  necejfary  and  mechanical  laws,  it  i3 
obvious,  that  in  every  age  there  would  be  generated,  in  each 
fpecies  of  animals,  the  very  fame  proportion  of  males  to  fe¬ 
males  that  there  was  in  the  age  preceding.  On  the  other 
ftantly  pre- jianj5  ^  generation  depend  fortuitous  mechanifm,  it 

work^  *s  not  conce^va^e  but  that,  lince  the  beginning  of  the  world, 
or,  according  to  this  hypotheff?,  during  the  courfe  of  eterni¬ 
ty,  feveral  fpecies  of  animals  fhould  in  fome  age  have  ge¬ 
nerated  nothing  but  males,  and  others  nothing  but  females  ; 
and  that  of  courfe  many  fpecies  would  have  been  long  fincc 
extind.  As  neither  of  thefe  cafes  has  ever  happened,  the 
prefervation  of  the  various  fpecies  of  animals,  by  keeping  up 
conftantly  in  the  world  a  due,  though  not  always  the  fame, 
proportion  between  the  fexes  of  male  and  female,  is  a  com¬ 
plete  proof  of  the  fuperin tendance  of  divine  providence,  and 
of  that  faying  of  the  apoftle,  that  it  is  “  in  God  we  live, 
move,  and  have  our  being 


Sect.  II. 


Of  the  Duties  and  Sanctions  of  Natural 
Religion . 


From  the 
taken  of  the 


fhort  and  very  inadequate  view  that  we  have 
divine  perfections,  it  is  evidently  our  duty  to 
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reverence  in  our  minds  the  felt  exigent  Being  to  whom  they  Duties  and 
belong.  This  is  indeed  not  only  a  duty,  but  a  duty  of 
which  no  man  who  contemplates  thefe  perfections,  and  be-  rc|1<r*^ 

lieves  them  to  be  real,  can  poffibly  avoid  the  performance,  v -  A 

He  who  thinks  irreverently  of  the  Author  of  nature,  can  36 
never  have  confidered  feriouffy  the  power,  the  wifdom,  and ^Jcrence 
the  goodnefs,  difplayed  in  his  works ;  for  whoever  has  a 
tolerable  notion  of  thefe  mull  be  convinced,  that  he  who  tl>  God/ 
performed  them  has  no  imperfedion  ;  that  his  power  can 
accomplifh  every  thing,  which  involves  not  a  contradiction  ; 
that  his  knowledge  is  intuitive,  and  iree  from  the  poflibilitv 
of  error  ;  and  that  his  goodnefs  extends  to  all  without  parti¬ 
ality  and  without  any  alloy  of  felfifh  deficit.  This  convic¬ 
tion  muff  make  every  man  on  whofe  mind  it  is  impreffed 
ready  to  proftrate  himfelf  in  the  duff  before  the  Author  of 
his  being  ;  who,  though  infinitely  exalted  above  him,  is  the 
fource  of  all  his  enjoyments,  conftantly  watches  over  him 
with  paternal  care,  and  proteds  him  from  numberlefs  dan¬ 
gers.  The  fenfe  of  fo  many  benefits  muff  excite  in  his 
mind  a’  fentiment  of  the  livelieft  gratitude  to  him  from 
whom  they  are  received,  and  an  ardent  wifh  for  their  conti¬ 
nuance.  _  37 

Whilft  blent  gratitude  and  devotion  thus  glow  in  the  Of  whom 
breaft  of  the  contemnlative  man,  he  will  be  careful  not  to  r‘°  Pf^t!V{ 
form  even  a  mental  image  of  that  all-perfed  Being  to  whom. 
they  are  direded.  Fie  knows  that  God  is  not  material ; 
that  he  exifts  in  a  manner  altogether  incomprehenfiblc  ;  that 
to  frame  an  image  of  him  would  be  to  aflign  limits  to  what 
is  infinite  ;  and  that  to  attempt  to  form  a  pohtive  concep¬ 
tion  of  him  would  be  impioufly  to  compare  himfelf  with  his 
Maker.  . 

The  man  who  has  any  tolerable  notion  of  the  perfec-  how  ^ 
tions  of  the  Supreme  Being  will  never  fpeak  lightly  of  him,  might  to 
or  make  ufe  of  his  name  at  all  but  on  great  and  iolemn  ^ 
occaiions.  He  knows  that  the  terms  of  all  languages  areot  *  an 
inadequate  and  improper,  when  applied  diredly  to  him  who 
has  no  equal,  and  to  whom  nothing  can  be  compared  ;  and 
therefore  he  will  employ  thefe  terms  with  caution.  When  he 
fpeaks  of  his  mercy  and  compaflion,he  will  not  confider  them 
as  feelings  wringing  the  heart  like  the  mercy  and  compaf- 
fion  experienced  by  man,  but  as  rays  of  pure  and  difintereft- 
ed  benevolence.  When  he  thinks  of  the  ftupendous  fyftem  . 
of  nature,  and  hears  it,  perhaps,  laid  that  God  formed  it  for 
his  own  glory,  he  will  refled  that  God  is  fo  infinitely  exalt¬ 
ed  above  all  his  creatures,  and  fo  perfed  in  himfelf,  that  he 
can  neither  take  pleafure  in  their  applaufe,  as  great  men  do 
in  the  applaufes  of  their  fellow-creatures,  nor  receive  any 
acceffion  of  any  kind  from  the  exiftence  of  ten  thonfand 
worlds.  The  immenfe  fabric  of  nature  therefoie  only  dis¬ 
plays  the  glory  or  perfedions  of  its  Author  to  us  and  to 
other  creatures  who  have  not  faculties  to  comprehend  him  in 
himfelf.  39  |> 

When  the  contemplative  man  talks  of  ferving  God,  he  What  is 
does  not  dream  that  his  fervices  can  increafe  the  divine  fell-  mrant  by ,  , 
city  ;  but  means  only  that  it  is  his  duty  to  obey  the  divine  H 
laws.  Even  the  pronoun  He,  when  it  refers  to  God,  cannot 
be  of  the  fame  import  as  when  it  refers  to  man  ;  and  by  the 
philofophical  divine  it  will  feldorn  be  ufed  but  with  a  mental 
allufion  to  this  obvious  diftindion. 

As  the  man  who  duly  venerates  the  Author  of  his  being 
will  not  fpeak  of  him  on  trivial  occafions,  fo  will  he  be 
ftill  further  from  calling  upon  him  to  witnefs  impertinences 
and  falfchood,  (fee  Oath).  He  will  never  mention  his- 
name  but  with  a  paufe ,  that  he  may  have  time  to  refled  in 
filence  on  his  numberlefs  perfedions,  and  on  the  immenfe 
diftance  between  himfelf  and  the  Being  of  whom  he  is 
fpeaking.  The  flighteft  refledion  will  convince  him  that 
the  world  with  all  that  it  contains  depends  every  moment 
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pats  at  d  upon  that  Ood  who  formed  it  5  and  this  conviction  will 
fni|on$  compel  him  to  wifh  for  the  divine  protection  at  himfelf  and 
o£fu™!  his  friends  from  all  dangers  and  misfortunes.  Such  a  wifh 
r*jfan*  is  in  effeCt  a  prayer,  and  will  always  be  accompanied  with 
adoration,  confefiion,  and  thankfgiving  (fee  Prayer).  But 
adoration,  con  tedious,  application,  and  thankfgiving,  conili- 
tute  what  is  called  worfhip,  and  therefore  the  worfhip  of 
God  is  a  natural  duty.  It  is  the  addreffing  of  ourfelves  as 
his  dependants  to  him  as  the  ihpreme  caufe  and  governor  of 
the  world,  with  acknowledgments  of  what  wc  enjoy,  and 
petitions  for  what  we  really  want,  or  he  knows  to  be  con¬ 
venient  for  us.  As  if,  ex.  gr.  I  fhould  in  fome  humble  and 
compofed  manner  (fays  Mr  Wallaflon)  pray  to  that  44  Al¬ 
mighty  Being,  upon  whom  depends  the  exiflence  of  the 
world,  and  by  whole  providence  I  have  been  preferved  to 
this  moment,  and  enjoyed  many  undeferved  advantages, 
wo! %  a  that  he  would  gracioufly  accept  my  grateful  fenfe  and 
nauU  du- acknowledgments  of  all  his  beneficence  towards  me;  that  he 
would  deliver  me  from  the  evil  confequences  of  all  my  tranf- 
greftions  and  follies ;  that  he  would  endue  me  with  fucli 
difpofitions  and  powers  as  may  carry  ine  innocently  and 
fafely  through  all  future  trials,  and  may  enable  me  on  all 
occafions  to  behave  myfelf  conformably  to  the  laws  of  rea- 
fon  pioufiy  and  wifely  ;  that  He  would  fuffer  no  being  to 
injure  me,  no  mbfortunes  to  befal  me,  nor  me  to  hurt  my- 
fclf  by  any  error  or  mifconduCt  of  my  own  ;  that  he  would 
vouchfafe  me  clear  and  diflincl  perceptions  of  things  ;  with 
fo  much  health  and  profperity  as  may  be  good  for  me  ; 
that  I  may  at  leafl  pafs  my  time  in  peace,  with  content¬ 
ment  and  tranquillity  of  mind  ;  and  that  having  faithfully 
dilcliarged  my  duty  to  my  family  and  friends,  and  endea¬ 
voured  to  improve  myfelf  in  virtuous  habits  and  ufeful 
knowledge,  I  may  at  lafl  make  a  decent  and  happy  exit, 
and  find  myfelf  in  fome  better  Hate.” 

That  an  untaught  favage  would  be  prompted  by  tnjlmft 
to  addrefs  the  Supreme  Being  in  fuch  terms  as  this,  we  are 
fo  far  from  thinking,  that  to  us  it  appears  not  probable  that 
fuch  a  favage,  in  a  Hate  of  folitude,  would  be  led  by  inftinCt 
to  fuppofe  the  exiflence  of  that  Being.  But  as  foon  as  the 
being  and  attributes  of  God  were,  by  whatever  means,  made 
known  unto  man,  every  fentiment  expreffed  in  this  prayer 
muff  neceffarily  have  been  generated  in  his  mind  ;  for  not 
to  be  fenfible  that  we  derive  our  exiflence  and  all  our  en¬ 
joyments  from  God,  is  in  effeCt  to  deny  his  being  or  liis 
providence  ;  and  not  to  feel  a  wifh  that  he  would  give 
us  what  we  want,  is  to  deny  either  his.  goodnefs  or  his 
power. 

The  worfhip  of  God  therefore  is  a  natural  duty  refulting 
from  the  contemplation  of  his  attributes  and  a  fenfe  of  our 
Own  dependence.  But  the  reafomng  which  has  led  us  to 
this  concluiion  refpe&s  only  private  devotion  ;  for  it  is  a 
queflion  of  much  greater  difficulty,  and  far  enough  from 
publ  wor- being  yet  determined,  whether  public  worfhip  be  a  duty  of 
V11*  that  religion  which  can  with  any  propriety  be  termed  na¬ 
tural.  Mr  Wollaflon  indeed  pofitively  affirms  that  it  is, 
and  endeavours  to  prove  his  pofition  by  the  follow  mg  argu¬ 
ments. 

Arlul  44  A  man  (fays  he)  may  be  confidered  as  a  member  of 
vjf*fer,ts  fome  fociety :  and  as  fuch  he  outfit  to  worfhip  God  if  he  has 
1  the  opportunity  of  doing  it,  if  there  be  proper  prayers  ufed 
publicly  which  lie  may  refort  to,  and  if  his  health,  See.  permit. 
Or  the  fociety  may  be  confidered  as  one  body,  that  has  com¬ 
mon  interefts  and  concerns,  and  as  fuch  is  obliged  to  worfhip 
the  Deity,  arid  offer  one  prayer.  Befides,  there  are  many  who 
know  not  of  themfelves  how  to  pray  ;  perhaps  cannot  fo 
much  as  read.  Thefe  mull  be  taken  as  they  are ;  and  con- 
fequently  fome  time  and  place  appointed  where  they  may 
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have  fuitable  prayed  read  to  them,  and  be  guided  in  their  Dube*  and 
devotions.  And  further,  towards  the  keeping  mankind  in  /jf^uraV 
order,  it  is  necejfary  there  fhould  be  fome  religion  profeffed,  re|i^/)n. 
and  even  eftablifhed,  which  cannot  be  without  public  worfhip,  -J 

And  were  it  not  for  that  fenfe  of  virtue  which  is  principally 
preferved  (fo  far  as  it  is  preferved)  by  national  forms  and 
habits  of  religion,  men  would  foon  lofe  it  all ,  run  wild, 
prey  upon  one  another,  and  do  what  elfe  the  worfl  of  fa- 
vages  do.” 

Thefe  are  in  themfelves  juft  obfervations,  and  would  come 
with  great  force  and  propriety  from  the  tongue  or  pen  of  a 
Chriftian  preacher,  who  is  taught  by  revelation  that  the 
Mafter  whom  he  ferves  has  commanded  his  followers  44  not 
to  forfake  the  aftembling  of  themfelves  together,”  and  has 
promifed,  44  that  if  two  of  them  (hall  agree  on  earth  as  touch¬ 
ing  any  thing  that  they  fhall  afk,  it  fhall  be  done  for  them 
of  his  Father  who  is  in  heaven.”  As  urged  by  fuch  a  man 
and  on  fuch  grounds,  they  would  ferve  to  fhow  the  fitnefs  of 
the  divine  command,  and  to  point  out  the  benefits  which  a 
religious  obedience  to  it  might  give  us  reafon  to  expedl. 

Bul  the  author  is  here  profeffing  to  treat  of  natural  religion, 
and  to  flate  the  duties  which  refult  from  the  mere  relation 
which  fubfifts  between  man  as  a  creature  and  God  as  his 
creator  and  conftant  preferver.  Now,  though  we  readily 
admit  the  benefits  of  public  worfhip  as  experienced  under 
the  Chriftian  difpenfation,  we  do  not  perceive  any  thing  in 
this  reafoning  which  could  lead  a  pious  theift  to  expedl  the 
fame  benefit  previous  to  all  experience.  When  the  author  43 
thought  of  national  forms  and e/iabli/hments  of  religion ,  he  cer-  Borrowed 
tainly  loft  fight  of  his  proper  fubje£l,  and,  as  fuch  writers [ro.ai  rcv€" 
are  too  apt  to  do,  comprehended  under  the  religion  of  na-,a  i0ll‘ 
ture  what  belongs  only  to  that  which  is  revealed.  Natural 
religion,  in  the  proper  fenfe  of  the  words,  admits  of  no  parti¬ 
cular  forms ,  and  of  no  legal  efablijhment .  Private  devotion 
is  obvioufiy  one  of  its  duties,  becaufe  fentiments  of  adora¬ 
tion,  confefiion,  fupplication,  and  thankfgiving,  neceffariiv 
fpring  up  in  the  breafl  of  every  ni3n  who  has  juft  notions  of 
God  and  of  himfelf :  but  it  is  not  fo  obvious  that  fuch  no¬ 
tions  would  induce  any  body  of  men  to  meet  at  fated  times 
for  the  purpofe  of  expreffing  their  devotional  fentiments  in 
public.  Mankind  are  indeed  focial  beings,  and  naturally 
communicate  their  fentiments  to  each  other ;  but  we  cannot 
conceive  what  fhould  at  firft  have  led  them  to  think  that 
public  worfhip  at  ftated  times  would  be  acceptable  to  the 
felf-exiftent  Author  of  the  univerfe.  In  cafe  ora  famine,  or 
any  other  calamity  in  which  the  whole  tribe  was  equally  in¬ 
volved,  they  might  fpeak  of  it  to  each  other,  inquire  into 
its  caufe,  and  in  the  extremity  of  their  diftrefs  join  perhaps 
in  one  fervent  petition,  that  God  would  remove  it.  In  the 
fame  manner  they  mightbe  prompted  to  pour  forth  occafional 
ejaculations  of  public  gratitude  for  public  mercies  ;  but  it 
does  not  follow  fiom  thefe  incidental  occurrences  that  they 
would  be  led  to  inftitute  times  and  places  and  forms  cf 
national  worfhip,  as  if  they  believed  the  omnifeient  Deity 
more  ready  to  hear  them  in  public  than  in  private.  That 
the  appointment  of  fuch  times  and  forms  and  places  is  be¬ 
neficial  to  fociety,  experience  teaches  us ;  aud  therefore  it  is 
the  duty,  and  has  been  the  practice,  of  the  fupreme  magiftrate 
in  every  age  and  in  every  civilized  country  to  provide  for 
the  maintenance4  of  the  national  worfhip.  But  this  practice 
has  taken  its  rife,  not  from  the  deductions  of  reafon,  but 
either  from  direct  revelation,  as  among  the  Jews  and 
Gltriftians  ;  or  from  tradition,  which  lrad  its  origin  in  fome 
early  revelation,  as  among  the  more  enlightened  Pagans  of 
ancient  and  modern  times. 

We  hope  that  none  of  our  readers  will  be  fo  urjuft  as  to 
fuppofe  that  by  this  difquiikioa  we  mean,  in  any  degree,  to 
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call  In  cjUclUon  trie  fitnefs  or  the  duty  of  public  worfhip* 
This  is  fo  far  from  our  intention,  that  we  firmly  believe 
with  Mr  Wollaftort,  that  what  piety  remains  among  us  is  to 
be  attributed  in  a  great  mealure  to  the  practice  of  frequent¬ 
ing  the  church  on  Sundays ;  and  that  it  is  the  negledl  of 


Hsgreat^  this  particular  duty  which  has  rendered  the  prefent  genera- 
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tural  reli-3  ke  °f  our  Maker,  that  every  individual  of  the  human 


tion  of  men  lefs  pious,  lefs  humble,  and  more  prone  to  fac¬ 
tion,  than  their  fathers  were,  who  made  it  a  point  every 
Lord’s  day  to  unite  with  fome  congregation  of  Chriftians  in 
the  public  woifhip  of  their  Creator  and  Redeemer.  But 
whilft  we  are  convinced  of  the  importance  and  neceffity  of 
this  too  much  negledled  duty,  and  could  wifh  to  imprefs 
our  convi&ion  upon  the  minds  of  all  our  reader's,  we  do  not 
apprehend  that  we  leffen  its  dignity,  or  detract  from  the 
weight  of  almoft  univeral  practice,  by  endeavouring  to  de¬ 
rive  that  practice  from  its  true  fource,  which  appears  to  us 
to  be  not  human  reafon,  but  divine  revelation. 

But  whatever  doubts  may  be  entertained  with  refpedt  to 
the  origin  of  public  worfhip,  there  can  be  none  as  to  the 
foundation  of  moral  virtue.  Reafon  clearly  perceives  it  to 
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the  benevolence  of  the  Deity,  it  i 


racefhould  treat  every  other  individual  as,  in  funilar  circum- 
flances,  he  could  juftly  exped  to  be  treated  himfelf.  It  is 
thus  only  that  the  greateft  fum  of  human  happinefs  can  be 
produced  (fee  Moral  Philosophy,  n°  17.  and  135.)  ;  for 
were  all  men  temperate,  fober,  juft  in  their  dealings,  faithful 
to  their  promifes,  and  charitable  to  the  poor,  &c.  it  is  ob¬ 
vious  that  110  miferies  would  be  felt  upon  earth,  but  the  few 
which,  by  the  laws  of  corjDOreal  nature,  unavoidably  refult 
from  the  union  of  owr  minds  with  fyftems  of  matter.  But 
it  has  been  already  fhown,  that  the  defign  of  God  in  forming 
fentient  beings  was  to  communicate  to  them  fome  portion, 
or  rather  fome  refemblance,  of  that  felicity  which  is  eftential 
To  himfelf;  and  therefore  every  adion  which  in  its  natural 
tendency  co-operates  with  this  defign  muft  be  agreeable  to 


turn,  as  every  adion  of  a  contraiy  tendency  muft  be  dif¬ 
ag  reeable. 

From  this  reafoning  it  follows  undeniably,  that  we  are 
obliged  not  only  to  be  juft  and  beneficent  to  one  another, 
but  alfo  to  abftain  from  all  unneceffary  cruelty  to  inferior 
Cruelty  to  animals.  That  we  have  a  right  to  tame  cattle,  and  employ 
the  inferior  them  for  the  purpofes  of  agriculture  and  other  arts  where 
animals  a  ftrength  is  required,  is  a  polition  which  we  believe  has  never 
been  controverted.  But  it  it  is  the  intention*  of  God  to  com¬ 
municate,  in  different  degrees  according  to  their  different 
ranks,  a  portion  of  happinefs  to  all  his  creatures  endowed 
with  fenfe,  it  is  obvious  that  we  fin  againft  him  when  we 
iubjed  even  the  horfe  or  the  afs  to  greater  labour  than  he 
is  able  to  perform  ;  and  this  fin  is  aggravated  when  from 
avarice  we  give  not  the  animal  a  fuflicient  quantity  of  food 
to  fupport  him  under  the  exertions  which  we  compel  him  to 
make.  That  it  is  our  duty  to  defend  ourfelves -and  our 
property  from  the  ravages  of  beafts  of  prey,  and  that  we 
may  even  exterminate  fitch  beafts  from  the  country  in  which 
we  live,  are  truths  which  cannot  be  queftioned  ;  but  it  has 
been  the  opinion  of  men,  eminent  for  wil'd  om  and  learning, 
that  we  have  no  right  to,  kill  an  ox  or  a  fheep  for  food,  but 
in  confcquence  of  the  divine  permiffion  to  Noah  recorded  in 
the  ninth  chapter  of  the  book  .of  Genefis.  Whether  this 
opinion  be  weft  or  ill  founded  we  ffiall  not  pofitively  deter¬ 
mine,  though  the  arguments  upon  which  it  is  made  to  reft 
are  of  fuch  a  nature  as  Yhe  fafhionable  reafoners  of  the  pre¬ 
fent  day  would  perhaps  find  it  no  eafy  talk  to  anfwer  ;  but 
it  cannot  admit  of  a  doubt,  that,  in  killing  fueh  animals, 
v/e  are,,  in  duty  to  their  Creator  and  oun>  bound  to  put 
them  to  the  leaft  poflible  pain.  If  this  be  granted,  and  we 
^do  not  fee  how  it  can  be  denied  by  any  man  convinced  of 
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ftill  rrfore  evident  that  we  Duties  ^ 
adl  contrary  to  the  divine  will  when,  for  our  mere  amufe-  *an$ior.< 
ment,  we  torture  and  put  to  death  fuch  animals  as  are  con-  °^natUrai 
feffedly  not  injurious  to  ourfelves,  or  to  any  thing  upon  which  ,  re^1:-n,b 
the  comforts  of  life  are  known  to  depend.  We  are  indeed 
far  from  being  convinced  with  the  poet,  that  infects  and 
reptiles  “  in  mortal  fufferanee  feel  as  when  a  giant  dies,” 

(lee  Pleasure  and  Physiology,  Sett,  viii.)  ;  but  their 
feelings  on  that  oceaiion  are  certainly  inch,  as  that,  when  we 
Wantonly  inflidf  them,  we  thwart,  as  lar  as  in  our  power,  the 
benevolent  purpofe  of  the  Creator  in  giving  them  lire  and 
fenfe.  Let  it  be  obferved  too,  that  the  man  who  pradtifes 
needlefs  cruelty  to  the  brute  creation  is  training  up  his  mind 
for  exereifing  cruelty  towards  his  fellow-creatures,  to  his 
Haves  if  he  have  any,  and  to  his  fervants ;  and  by  a  very 
quick  progrefs  to  all  who  may  be  placed  beneath  him  in  the 
fcsile  of  fociety. 

Such  are  the  plain  duties  of  natuial  religion;  and  if  they 
were  univerfally  pradlifed,  it  is  felf- evident  that  they  would 
be  productive  of  the  greateft  happinefs  which  mankind  could 
enjoy  in  this  world,  and  that  piety  and  virtue  would  be 
their  own  reward.  They  are  however  far  from  being  uni¬ 
verfally  pradlifed  ;  and  the  confequence  is,  that  men  are  fre¬ 
quently  raifed  to  affluence  and  power  by  vice,  and  fome- 
times  funk  into  poverty  by  a  rigid  adherence  to  the  rules  ot 
virtue. 

This  being  the  cafe,  there  can  be  no  queflion  of  greater 
importance,  while  there  are  few  more  difficult  to  be  anfwer- 
ed,  than  “  What  are  the  fandlions  by  which  natural  religion 
enforces  obedience  to  her  own  laws  It  is  not  to  be  lup- 
pofed  that  the  great  body  of  mankind  ffiould,  without  the 
profpedl  of  an  ample  reward,  pradlife  virtue  in  thofeinftances  Natural 
in  which  fuch  practice  would  be  obvioufly  attended  with  religion  dj* 
injury  to  themfelves  ;  nor  does  it  appear  reafonable  in  any  fedhvein 
man  to  forego  prefent  enjoyment,  without  the  well-grounded 
hope  of  thereby  fecuring  to  himfelf  a  greater  or  more  per- ftate. 
manent  enjoyment  in  reverfion.  Natural  religion  therefore, 
as  a  fyftem  of  dodlrines  influencing  the  conduct,  is  exceeding¬ 
ly  defedlive,  unlefs  it  affords  fuflicient  evidence,  intelligible 
to  every  ordinary  capacity,  of  the  immortality  of  the  foul,  or 
at  lead  of  a  future  ftate  of  rewards  and  piiniihiiients.  That 
it  does  afford  this  evidence,  is  ftr  enuoufly  maintained  by  fome 
deifts,  and  by  many  philofophers  of  a  different  defeription, 
who,  though  they  profefs  Chri ft ianity,  feem  to  have  fome 
unaccountable  dread  of  being  deceived  by  their  bibles  in 
every  dodlrine  which  cannot  be  propped  by  the  additional 
buttrefs  of  philofopliical  reafoning.  g 

One  great  argument  made  ufe  of  to  prove  that  the  im-Thegcnc* 
mortality  of  the  foul  is  among  the  dodlrines  of  natural  reli-ral  expeo 
gion,  is  the  univerfal  belief  of  all  ages  and  nations  that  men1*11'*11 
continue  to  live  in  fome  other  ftate  after  death  has  feparated^re 
their  fouls  from  their  bodies.  “  Quod  11  omt.i im  confenfus 
natura  vox  eft  :  omnefque,  qui  ubiqui  funt,  confentiunt  effe 
aliquid,  quod  ad  eos  perl ‘meat,  qui  vita  cefferint:  nobis  quoque 
idem  exiftimandum  eft  :  et  li,  quorum  aut  ingenio,  aut  vir- 
tute  animus  excellit,  eos  arbitramur,  quia  natura  optima  funt, 
cernete  naturae  vim  maxime ;  veriiimile  eft,  cum  optimus 
quifque  maxime  pofteritati  ferviat ,  effe  aliquid,  cuju-s  is  poll 
mortem  fenfum  lit,  habiturus.  Sed  ut  deos  effe  natura  opi- 
namur,  qualefque  fint,  ratione  cognofcimus,  fie  permanere 
animos  arbitramur  confenfu  nationum  omnium  *  ” 


ii 


#  Ciar. 

That  thi§  is  a  good  argument  for  the  truth  of  the  doc-^A* 
trine,  through  whatever  channel  men  may  have  received  it,  l6‘ 
we  readily  acknowledge  ;  but  it  appears  not  to  us  to  be  any  49 
proof  of  that  do&rine’s  being  the  deduction  of  human  rea-Notthc  1 

1  .  ....  .  ■  /•  <-  .  .1  •  .  ft  offspring! 


loning.  T  lie  popular  belief  of  Paganifm,  both  ancient  anunature, 
modern,  is  fo  fantaftie  and  abfurd,  that  it  could  never  have 
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s  ind  been  rationally  inferred  from  what  nature  teaches  of  God 
*urd  anc^  ‘ou^  Bi  the  Elyfmm  of  the  Greek  and  Roman 
poets,  departed  fp.Vits  were  vifible  to  mortal  eyes ;  and  muit 
/  therefore  have  been  clothed  with  fome  material  vehicle  cf 
fufficient  denfity  to  reflect  the  rays  ©flight,  though  not  to 
rdift  the  human  touch.  In  the  mythology  of  the  northern 
nations,  as  deceafed  heroes  are  reprefented  as  eating  and 
drinking,  they  could  not  be  eoiifydered  as  entirely  dive-fled  of 
matter ;  and  in  every  popular  creed  of  idolatry,  future  re¬ 
wards  were  fuppofed  to  be  conferred,  not  tor  pri  vate  virtue, 
but  for  public  violence,  upon  heroes  and  conquerors  and  the 
deflroyers  of  nations.  Surely  no  admirer  of  what  is  now 
called  natural  religion  will  pretend  that  thefe  are  part  of  its 
do&rines  ;  they  are  evidently  the  remains  of  fome  primeval 
tradition  obfeured  and  corrupted  in  its  longprogrefs  thiough 
ages  and  nations. 

The  philolophers  of  Greece  and  Rome,  defpifing  the  po¬ 
pular  mythology  of  their  refpeftivc  countries,  employed 
much  time  and  great  talents  in  difqtiifitions  concerning  the 
human  foul  and  the  probability  of  a  future  Hate  ;  and  if 
the  genuine  concluiions  of  natural  religion  ©nthis  fubjed  are 
anywhere  to  be  found,  one  would  naturally  look  for  them  in 
the  writings  of  thofe  men  whofe  genius  and  virtues  did 
honour  to  human  nature.  Yet  it  is  a  fad  which  cannot  be 
controverted,  that  the  philofophers  held  fucirnotions  con¬ 
cerning  the  fubftance  of  the  foul  and  its  Rate  after  death  as 
could  afford  no  rational  fupport  to  fuffering  virtue,  (fee 
Metaphysics,  Part  III.  chap.  4).  Socrates  is  indeed  an 
exception.  Confining  himfelf  to  the  ftudy  of  ethics,  and 
defpifing  thofe  metaphyfical  fubtilties  with  which  fo  many 
others  had  bewildered  themfclves,  that  excellent  perfon  in¬ 
ferred  by  the  common  moral  arguments  (fee  Moral  Phi* 
losophy,  n^  232 — 246),  that  the  reality  of  a  future  ftate 
of  rewards  and  punifhments  is  in  the  higheft  degree  proba¬ 
ble.  .  He  was  not,  however,  at  all  times  abfolutely  convinced 
||  of  this  important  truth  ;  for  a  little  before  his  death  he 
faid  to  fome  who  were  about  him,  “  I  am  now  about  to 
leave  this  world,  and  ye  arc  ftill  to  continue  in  it ;  which  of 
*  jj0**  lIS  the  better  part  allotted  us,  God  only  knows  *.” 

Soc.  y\nd  again,  at  the  end  of  his  moft  admired  difeourfe  concern¬ 
ing  the  immortality  of  tire  ioul,  delivered  at  a  time  when  he 
mu  ft  have  been  ferious,  he  faid  to  his  friends  who  came  to 
pay  their  Lift  vifit,  “  I  would  have  yon  to  know  that 
I  have  great  hopes  that  I  am  now  going  into  the  company 
of  good  men  ;  yet  I  would  not  be  too  peremptory  and  confi¬ 
dent  concerning  it 

Next  to  Socrates,  Cicero  was  perhaps  the  mod  refpe&able 
of  all  the  philofophers  of  antiquity  ;  and  he  feen v  to  have 
ftudied  this  great  queftion  jwith  uncommon  care  :  yet  what 
were  his  conduiions  ?  After  retailing  the  opinions  ©f  various 
fages  of  Greece,  and  fhowing  that  fome  held  the  foul  to  be 
the  heart  ;  others,  the  blood  in  the  heart ;  lome,  the  brain  ; 
others,  the  breath  ;  one,  that  it  was  harmony  ;  another,  that  it 
was  number ;  one,  that  it  was  nothing  at  all;  and  another,1 That 
it  was  a  certain  qnintejfence  without  a  name,  but  which  might 
properly  be  called  « v7«x**/« — he  gravely  adds,  “  Harum  fen- 
ten  tiarum  qua:  vera  fit,  Deus  aliquis  viderit :  qnas  verifimil- 
lima,  rnagna  queftio  eft  ITe  then  proceeds  to  give  his 
own  opinion  ;  which,  as  we  have  fhownelfe  where,  was,  that 
the  foul  is  part  of  God. 

To  us  who  know  by  other  evidence  that  the  foul  is  im- 
mortal,  and  that  there  will  be  a  future  ftate  in  which  all  the 
obliquities  of  the  pretest  fhall  be  made  draught,  the  argu¬ 
ment  drawn  from  the  moral  attributes  of  God,  and  the  un¬ 
equal  diftribution  of  the  good  things  of  this  life,  appears  to 
have  the  force  of  demonftration.  Yet  none  of  us  will  furely 
pretend  to  fay  that  his  powers  of  reafoning  are  greater 
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than  were  thofe  of  Socrates  and  Cicero  :  and  therefore  the  duties  and 
probability  is,  that  had  we  been  like  them  deflituteof  the  far<ai0K3 
light  of  revelation,  wc  fhould  have  been  difturbed  by  the 
fame  doubts,  and  have  faid  with  the  latter,  upon  reading  the  1 — 
arguments  of  the  former  as  detailed  by  Plato,  “  Nefcio  51 
quomodo,  dum  lego,  affentior  :  cum  pofui  librurn,  et  rnecum 
ipfe  de  immortalitate  animorum  coepi  cogitare,  affcnfio  ilia  (/f  re^ia- 
elabitur^.”  *  ,  tion we 

No  one,  we  hope,  will  fufpe&  us  of  an  impious  attempt  fHouId 
to  weaken  the  evidence  of  a  future  ftate,  God  forbid  !  The*la^tej 
expectation  of  that  ftate  is  the  only  fupport  of  virtue  andj^e 
Teligion  ;  and  we  think  the  arguments  which  we  have  dated  \  ibid . 
elfewhere,  and  referred  to  on  the  prefent  oecafion,  make  the 
reality  of  it  fo  highly  pfobable,  that,  though  there  were  no 
other  evidence,  he  would  a£l  a  very  foolifh  part  who  fhould 
confine  his  attention  wholly  to  the  prefent  life.  But  we  do 
not  apprehend  that  we  dan  injure  the  caufe  either  of  virtue 
or  of  religion,  by  confefiing,  that  thofe'arguments  which  left 
doubts  in  the  minds  of  Socrates  and  Cfcero  appear  not  to 
us  to  have  the  force  of  complete  demonjlration  of  that  life 
and  immortality  which  our  Saviour  brought  to  light  through 
the  goipel. 

Were  the  cafe,  however,  otherwile  ;  were  the  arguments  Natural  re* 
which  the  light  of  nature  aifords  for  the  immortality  of  theli8*on  has 
human  foul  as  abfolutely  convincing  as  any  geometrical 
monitration— natural  religion  would  flill  be  defective;  be-/y  recon- 
caufe  it  points  out  no  method  by  which  fiich  as  have  offend- ciling  the 
ed  God  may  be  certainly  reftored  to  his  favour,  and  to  thereby  to 
hopes  of  happinefs  wliich  by  their  lin  they  had  loft.  The **iimerfcl 
he  who  knows  whereof  we  are  made  would  fhow  himfelf 
placable  to  fmners,  and  that  he  would  find  fome  way  to  be 
reconciled,  might  perhaps  be  reafonably  inferred  from  the 
conlideration  of  his  benevolence  difplayed  in  his  works* 

But  when  we  come  to  inquire  more  particularly  how  we 
are  to  be  reconciled,  and  whether  a  propitiation  will  be  re- 
qiiired,  nature  Hops  ftiort,  and  expels,  with  impatience  the 
aid  of  fome  particular  revelation.  That  God  will  receive 
returning  linners,  and  accept  of  repentance  inftead  of  perfect 
obedience,  cannot  be  certainly  known  by  thofe  to  whom  he 
has  not  declared  that  he  will.  For  though  repentance  be 
the  moll  probable,  and.  indeed  the  only  means  of  reconcilia¬ 
tion  which  nature  fuggefts  ;  yet  whether  he,  who  is  of  purer 
eyes  than  to  behold  iniquity,  will  net  require  fomething 
further  before  he  rellore  linners  to  the  privileges  which  they 
have  forfeited,  mere  human  reafori  has  no  way  of  difeover- 
ing.  brom  nature  therefore  arifes  no  fufficient  comfort  to 
finaers,  but  anxious  and  endlefs  folicitude  about  the  means 
of  appealing  the  Deity.  Hence  thofe  divers  ways  of  iacrifi- 
cing,  and  thofe  numberlefs  fuperftitions  which  overfpread  the 
heathen  world,  but  which  were  fo  little  fatisfa&ory  to  the 
wifer  part  of  mankind,  that,  even  in  thofe  days  of  darknefs, 
the  philofophers  frequently  declared  that,  in  their  opinion,  . 
thofe  rites  and  oblations  could  avail,  nothing  towards  appea¬ 
ring  the  wrath  of  an  offended  God,  or  making  their  prayers 
acceptable  to  him.  Hence  Socrates  and  one  of  "his  diB 
ciples  are  reprefented  by  Platof  a&expedting  a  perfon  divine-  j.  jn  'AUilhm 


ly  comnriffioned  to  inform  them  whether Sacrifices  be  * 

ceptable  to  the  Deity,  and  as  refoiving  to  offer  no  more  tilL 
that  performs  arrival,  which  they  pioufty  hoped  might  ba  at 
no  great  diilance. 

This  darknefs  of  the  pagan  world,  which  the  heft:  of  men  Tj,  J/ 
who  lived  under  it  fo  pathetically  deplored,  is  to  us  who  doubt i  r 
live  under  the  funfhine  of  the  goipel  happily  removed  byniove^  ■ 
the  various  revelations  contained  in  the  feriptures  of  the  Old tho 
and  New  Teftaments.  Thefe  taken  together,  and  in  the  U’CS' 
order  in  which  they  were  given,  exhibit  fuch  a  difplay  -  V 
providence,  fuch  a  fyftenf  of  dofeines,  and  fuch  precepts  of 
5  ■  _  practical 
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Daucs.ancl.  prafltcal  wiidom,  as  the  ingenuity  of  man  could  never  have 
famfttons  fCOvered,  The  Chriftian,  with  the  fcriptures  in  his  hands, 
can  regulate  his  condudi  by  an  infallible  guide,  and  reft,  his 


hopes  on  the  fureft  foundation* 
our  bufmefs  to  examine. 


Part  11, 

Thefe  fcriptures  It  Is  now^'u’cund 

bn&iiiRj 
uf  nature 
religion, 
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Many  pre¬ 
tence*  to 
revelation, 


IN  every  civilized  country  the  popular  fyftem  of  theology 
has  claimed  its  origin  fre  m  divine  revelation.  The  Pa- 
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Th.  .*h 
the  Jewifh 
and  Chri¬ 
stian  reve¬ 
lations  are* 
alone  true. 
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C 'om  nion 
divifions  of 
revealeil 
theology, 


gftnsof  antiquity  had  their  augurs  and  oracles ;  the  Chinefe 
have  their  infpired  teachers  Confucius  and  bohi  ;  the  Hin¬ 
doos  have  their  facred  books  derived  from  Brahama  ;  the 
followers  of  Mahomet  have  their  koran  di&ated  by  an  angel ; 
and  the  Jews  and  Chriftians  have  the  fcriptures  of  the  Old 
and  New  Teftaments,  which  they  believe  to  have  been  writ¬ 
ten  by  holy  men  of  old,  who  fpake  and  wrote  as  they  were 
moved  by  the  Holy  Ghoft. 

That  the  claims  of  ancient  Paganifm  to  a  theology  de¬ 
rived  from  heaven,  as  well  as  the  limilar  claims  of  the  Chinefe, 
Hindoos,  and  Mahometans,  are  ill  founded,  has  been  fhown  in 
various  articles  of  this  work,  (fee  China,  Hindostan,  Ma¬ 
hometanism,  Mythology,  and  Polytheism )  ;  whilft, 
under  the  words  Religion,  Revelation,  and  Scripture, 
we  have  fufficiently  proved  the  divine  infpiration  of  the 
jewilh  and  Chiiftian  fcriptures,  and  of  cotirfe  the  divine 
origin  of  jewifh  and  Chriftian  theology.  Thefe  indeed  are 
not  two  fyftems  of  theology,  but  parts  of  one  fyftem  which 
v/as  gradually  revealed  as  men  were  able  to  receive  it ;  and 
therefore  both  fcriptures  rauft  be  ftudied  by  the  Chriftian 

divine.  .  .  r 

There  is  nothing  in  the  facred  volume  which  it  is  not  ot 
importance  that  he  fhould  underftand  whofe  office  it  is  to 
be  a  teacher  of  religion  ;  for  the  whole  proceeds  from  the 
fountain  of  truth  :  but  fome  of  its  dodrmes  are  much  more 
important  than  others,  as  relating  immediately  to  man’s 
tverlafting  liappinels  ;  and  thele  it  has  been  cuftomary  to 
arrange  and  dig  eft  into  regular  fyftems,  called  bodies  or  injli - 
tutes  of  Chriftian  theology .  Could  thefe  artificial  fyftems  be 
formed  with  perfed  impartiality*  they  would  undoubtedly 
he  ufeful,  for  the  bible  contains  many  hiftorical  details,  but 
remotely  related  to  human  falvation  5  and  even  of  its  molt 
important  truths,  it  requires  more  time  and  attention  than 
the  majority  of  Chriftans  have  to  beftow,  t©  difeover  the 
mutual  connexion  and  dependence. 

Artificial  fyftems  of  theology  are  commonly  divided  into 
tw©  great  parts,  the  theoretic  and  the  practical;  and  thefe  again 
are  Subdivided  into  many  inferior  branches.  Under  the 
theoretic  part  are  fometimes  claffed, 

1.  Dogmatic  theology;  which  comprehends  an  entire  fyftem 
of  all  the  dogmas  or  tenets  which  a  Chriftian  is  bound  to 
believe  and  profefs.  The  truth  of  thefe  the  divine  mult 
clearly  perceive,  and  be  able  to  enforce  upon  his  audience : 
and  hence  the  neceffity  of  ftudying  what  is  called, 

2.  The  exegeju,  or  the  art  of  attaining  the  true  fenfe  ot 
the  holy  fcriptures  ;  and, 

3.  Hermeneutic  theology,  or  the  art  of  interpreting  and 
explaining  the  fcriptures  to  others;  an  art  of  which  no  man 
can  be  ignorant  who  knows  how  to  attain  the  true  fenfe  of 
them  himfelf. 

4.  Polemical  theology,  or  controverfy  ;  and, 

Moral  theology,  which  is  diftinguiftied  from  moral 
philofophy,  or  the  fimple  do&rine  of  ethics,  by  teaching  a 
much  higher  degree  of  moral  perfe&ion  than  the  mere  light 
of  reafon  could  ever  have  difeovered,  and  adding  new  mo- 
tives  to  the  pra&ice  of  virtue. 

The  ^radical  fciences  of  the  divine  are, 

.  Homiletic ,  or  pallor  a/  theology;  which  teaches  him  to 

,  *  vr  c  *  c _  a.\ _ 4-n  r’nrts/'itv  of  hifc 


hearers,  and  to  purfue  the  heft  methods  of  guiding  them  by 
his  do&rine  and  example  in  the  way  of  falvation. 

2.  Catechetic  theology,  or  the  art  of  teaching  youth  and 
ignorant  perfbns  the  principal  points  of  evangelical  dodtrine, 
as  well  with  regaid  to  belief  as  to  practice. 

3.  Cafuiftic  theology,  or  the  fcience  which  decides  on 
doubtful  cafes  of  moral  theology,  and  that  calms  the  feru- 
ples  of  confcience  which  arife  in  the  Chriftian’s  foul  during 
his  journey  through  the  prefent  world. 

XVe  have  mentioned  thefe  diviiions  and  fubdivillons  of 
the  fcience  of  theology,  not  becaufe  we  think  them  impor¬ 
tant,  but  merely  that  our  readers  may  be.  at  no  lofs  to  un- 
deiftand  the  terms  when  they  meet  with  them  in  other  ^ 
works.  Ot  fuch  terras  we  (hall  ourfelves  make  no  ufe,  forufele^ 
the  greater  part  of  them  indicate  diftindlions  where  there  is 
no  difference,  and  tend  only  to  perplex  the  ftudent.  As 
the  truths  of  Chiiftianity  are  all  contained  in  the  fcriptures 
of  the  Old  and  New  Teftaments,  it  is  obvious  that  dogma¬ 
tic  theology  muff  comprehend  the  Speculative  part  of  that 
which  is  called  moral,  as  well  as  every  do&i  ine  about  which 
controverfy  can  be  of  importance.  But  no  man  can  extract 
a  fingle  dogma  from  the  bible  but  by  the  practice  of  what 
is  here  called  the  exegefts  ;  fo  that  all  the  fubdivifions  of  this 
arrangement  of  theoretical  theology  muft  be  ftudied  together 
as  they  neceffarily  coalefce  into  one.  The  fame  thing  is  true 
of  the  three  branches  into  which  practical  theology  is  here 
divided.  He  who  has  acquired  the  art  of  adapting  his  ho¬ 
milies  to  the  various  capacities  of  a  mixed  audience,  will 
need  no  new  ftudy  to  fit  him  for  inftru&ing  children,  and  the 
moil  ignorant  perfons  who  are  capable  of  inftru&ion  ;  and 
the  complete  mafter  of  moral  theology  will  find  it  no  very 
difficult  talk  to  refolve  all  the  cafes  of  confcience  which  he 
can  have  reafon  to  fuppofe  will  ever  be  fubmitted  to  Ins 
judgment.  For  thefe  reafons  we  (hall,  not,  in  the  fhort  fum- 
mary  which  our  limits  permit  us  to  give,  trouble  either  our- 
felves  or  our  readers  with  the  various  divifions  and  fubdivi¬ 
fions  of  theology.  Our  preliminary  dire&mns  will  (how  them 
how  we  think  the  fcience  ftiould  be  ftudied  ;  and  all  that 
we  have  to  do  as  fyftem -builders,  a  title  of  which  we  are  far 
from  being  ambitious,  is  to  lay  before  them  the  view  which 
the  fcriptures  prefent  to  us  of  the  being  and  perfe&ions  oi 
God,  his  various  difpenfations  to  man,  and  the  duties  thence 
incumbent  upon  Chriftians.  In  doing  this,  we  (hall  follow 
the  order  of  the  divine  difpenfations  as  we  find  them  recorded 
in  the  Old  and  New  Teftaments,  dwelling  longeft  upon  thofe 
which  appear  to  us  of  moft  general  importance.  But  as  we 
take  it  for  granted  that  every  reader  of  th.s  article  will  have 
previoufly  read  the  whole  facred  volume,  we  fhall  not 
fcruple  to  illuftrate  dogmas  contained  in  the  Old  1  eltament 
by  texts  taken  from  the  New,  or  to  confirm  doftrmes  pe¬ 
culiar  to  the  Chriftian  religion  by  the  teftimony  of  Jewilh 
prophets. 


Sect.  I.  Of  God  and  his  Attributes. 


Ik  every  fyftem  of  theology  the  firft  truth,  to  be  he-Tbeg 
lieved  are  thofe  which  relate  to  the  being  and  attributes  of  ' 
God.  The  Jewilh  lawgiver,  therefore,  who  records  t&etheBsiti 
earlieft  revelations  that  were  made  to  man,  begins  his  In-  f  Go<|‘« 


adapt  his  difeourfes  from  the  pulpit  to  the  capacity  of  his 


“  it"  a  difplay  of  the  power  and  wifdom  ofGod  in  the  ^ 
creation  of  the  world.  He  does  not  inform  hi.  coumry-trui 
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o.l  and  men,  and  exp  eft  them  to  believe*  upon  the  authority  of  his 
s  ^Ll !'  divine  commiffion,  that  God  cxifls  ;  for  he  well  knew  that 
the  being  of  God  muft  be  admitted,  and  tolerably  juft  no¬ 
tions  entertained  ol  his  attributes,  before  man  can  be  re¬ 
quired  to  pay  any  regard  to  miracles  which  afford  the  only 
evidence  of  a  primary  revelation.  “  In  the  beginning  (fays 
he)  God  created  the  heavens  and  the  earth/’  Here  the 
being  of  God  is  affumed  as  a  truth  univerfally  received  ;  but 
the  fentence,  fhort  as  it  is,  reveals  another  which,  as  we 
lhall  afterwards  fhew,  human  reafon  could  never  have  dif- 
covered. 

It  will  however  be  proper,  before  we  conffder  the  crea¬ 
tion  of  the  world,  and  compare  what  the  feriptures  fay  of  it 
with  the  opinions  of  the  molt  enlightened  ancients  on  the 
fame  fitbjedl,  to  attend  to  the  appellation  which  is  here 
given  to  God  ;  and  inquire  what  light  is  thrown  upon  it 
by  fubfequent  revelations.  The  pailage  in  the  original  is 
If  G-rVpK  xnn  rmna,  where  it  is  remarkable  that  the  Creator  is 
*  ;aordi-  denominated  by  a  noun  in  the  plural  number,  fignifying  li- 
iry  <lei  10-  terally  “  perlons  under  the  obligation  of  an  oath  to  perform 
nation  certain  conditions/’  This  is  certainly  a  very  extraordinary 
1  Be  denomination  for  the  one  fupreme  and  felf-exiftent  Being  ; 
§  in  the"  and  w^at  adds  to  the  ftrangenefs  of  the  phrafeology  is,  that 
Uk  of  the  verb  with  which  this  plural  noun  is  made  to  agree  is 
put  in  the  lingular  number-  What  now  could  be  the  facred 
hiftorian’s  motive  for  expreffmg  himfelf  in  this  manner  ?  His 
ftyle  is  in  general  remarkable  for  its  plainnefs  and  gram¬ 
matical  accuracy  ;  and  we  believe  it  would  be  difficult  to 
find  in  all  his  five  books  a  ffngle  phrafe  not  relating  to  the 
Supreme  Being  in  which  there  appears  fuch  a  violation  of 
concord. 

In  anfwer  to  this  queilion,  it  has  been  faid,  that  Mofes 
ufes  the  plural  noun  to  exprefs  in  a  magnificent  way  the 
majelly  of  God,  juft  as  it  is  cuftomary  for  kings  and  earthly 
potentates,  when  pubiifhing  edi&s  and  laws,  to  call  them- 
felves  <zue  and  vs .  But  there  is  no  evidence  on  record  that 
fuch  a  mode  of  fpeaking  was  introduced  among  kings  at  a 
period  fo  early  as  the  era  of  Mofes.  Pharaoh  was  probably 
as  mighty  a  potentate  as  any  who  then  reigned  upon  the 
earth  ;  but  though  he  is  often  mentioned  by  the  fame  facred 
hiftorian  as  iffuing  edi&s  with  regal  authoiity,  he  is  no¬ 
where  reprefented  as  fpeaking  of  himfelf  in  the  plural  num¬ 
ber.  Let  it  be  obferved,  too,  that  whenever  this  phrafeo¬ 
logy  was  introduced  among  men,  the  plural  noun  was  in 
every  grammatical  tongue  joined  to  a  plural  verb  ;  whereas 
Mofes  not  only  puts  the  noun  and  the  verb  in  different 
numbers  in  the  verfe  under  conlideration,  but  afterwards 
reprefents  the  as  faying,  “  let  us  make  man  in  our 
image  and,  “  behold  the  man  is  become  as  one  of  us.” 
Such  plirafes  as  thefe  laft  were  never  ufed  by  a  ffngle  man, 
and  therefore  cannot  have  been  borrowed  from  human  idioms. 

Do  they  then  denote  a  plurality  of  gods  ?  No  ;  there  is 
nothing  whieh  the  feriptures  more  frequently  or  more  earned- 
iy  inculcate  than  the  unity  of  the  divine  nature.  The  texts 
aflerting  this  preat  and  fundamental  truth  are  almoft  num- 
f  ut.iv.  berlels.  “  Unto  thee  (lays  Moles  to  his  countrymen  f)  it 
*[fnd  39- was  (hewed,  that  thou  nffghteft  know  that  the  Lord  is  God; 
there  is  non e  .elfe  befides  him .  Know  therefore  that  the 
Lord  he  is  God  in  heaven  above  and  upon  the  earth  beneath  : 
there  is  none  elfe.  And  again,  “  Hear,  O  Ifrael,  the  Lord  our 
God  is  one  Lord,”  or,  as  it  is  expreffed  in  the  original,  “  Je¬ 
hovah  our  God  is  one  Jehovah/’  one  Being  to  whom  exiftence 
is  effer.tial,  who  could  not  have  a  beginning  and  cannot 
have  an  end.  In  the  prophecies  of  Ifaiah,  God  is  intro- 
■ahxiv.dueed  as  repeatedly  declaring  “  I  am  Jehovah,  and  there 
l\  -y’o  *S  1l0ne  eV*  \  there  is  no  God  befides  me;  that  they  may 
¥j  '  know,  from  the  riffng  of  the  fun  and  from  the  weft,  that 
there  is  none  bfides  me  :  I  am  Jehovah,  and  there  is  none  elk: 
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Is  there  a  God  befides  me  ?  Yea  there  is  no  Gcd ;  I  know  God  and 
not  any.”  In  perfedf  harmony  with  thefe  declarations  of  his  aUri- 
Mofes  and  the  prophets,  our  Saviour,  add  ref  ling  himfelf  to  t)Utcs>  t 
his  Father,  fays$,  “  This  is  li  e  eternal,  that  they  might  §  j  }jn  xvn, 
know  7 hee,  the  only  true  God ,  and  Jefus  Chtift  whom  t  hou  j. 
haft  fent ;”  and  St  Paul,  who  derived  his  doffrine  from  his 
divine  Matter,  affirms  jj ,  that  “  an  idol  is  nothing  in  the  jj  r  Corbin, 
world  ;  and  that  there  is  none  other  God  but  one”  4. 

I  lie  unity  of  the  divine  nature,  which,  from  the  order 
and  harmony  of  the  world,  appears  probable  to  human 
reafon,  thefe  texts  of  revelation  put  beyond  a  doubt.  Hence 
the  fir  ft  precept  of  the  Jewifh  law,  and,  according  to  their 
©wn  writers,  the  foundation  of  their  whole  religion,  was, 

“  Thou  (halt  have  none  other  gods  before  Me.”  Hence,  too, 
the  reafon  of  that  ilrifl  command  to  Jews  and  Chriftians 
to  give  divine  worfhip  to  none  but  God:  “  Thou  ffialt 
worfhip  the  Lord  thy  God,  and  him  only  (halt  thou  ferve 
became  he  is  God  alone.  Him  only  muft  we  fear,  becaufe 
he  alone  hath  infinite  power ;  in  him  alone  muft  we  truft, 
becaufe  “  he  only  is  our  rock  and  our  falvation  ;”  and  to  him 
alone  muft  we  direft  our  devotions,  becaufe  “  he  only  know- 
eth  the  hearts  of  the  children  of  men.” 

.  It;  ‘ls  Pa^  difpute,  then,  that  the  word  Q'hVk  does  not  in-  Denotes  a 
dicate  a  plurality  pf  gods.  In  the  opinion,  however,  0fPjura,ky  c* 
many  eminent  divines,  it  denotes,  by  its  jun&ion  with  the Ihc^God? 
lingular  verb,  a  plurality  of  perfons  in  the  one  Godhead;  and  head.  " 
fome  few.  have  contended,  that  by  means  of  this  peculiar 
confti  u&ion,  the  Lhrtilian  doflnne  of  the  Trinity  m?.v  be 
proved  from  the  ffrft  chapter  of  the  book  of  Geneffs,  '  To 
this  latter  opin  on  we  can  by  no  means  give  our  affent. 

That  there  are  three  diflinfl  perfons  in  the  ohe  divine  nature 
may  be  inferred  with  fuilicient  evidence  from  a  multitude 
of  paffages  in  the  Old  and  New  Teftaments  diligently  com¬ 
pared  together  ;  but  it  would  perhaps  be  rafh  to  reft  the 
proof  ot  lo  fublime  a  myftcry  upon  any  ffngle  text  of  holy 
icripture,  and  would  certainly  be  fo  to  reft  it  upon  the  text 
in  queftion.  That  Mofes  was  acquainted  with  this  doc¬ 
trine,  we,  to  whom  it  has  been  explicitly  revealed,  may  rea* 
fonably  conclude  from  his  fo  frequently  making  a  plural 
name  of  God  to  agree  with  a  verb  in  the  fingular  number ; 
but  had  we  not  poffeffed  the  brighter  light  of  the  New 
Teftament  to  guide  us,  we  fhould  never  have  thought  of 
drawing  fuch  an  inference.  For  fuppoftng  the  word  otiVk  to 
denote  clearly  a  plurality  of  perfons,  and  that  it  cannot  pof- 
ffbly  ffgnify  any  thing  elfe,  how  could  we  have  known  that 
the  number  is  neither  more  nor  lefs  than  three,  had  it  not 
been  afeertained  to  us  by  fubfequent  revelations  ? 

There  are  indeed  various  paffages  in  the  Old  Teftament, 
ofrhe  phrafeology  of  which  no  rational  sceount  can  be  given, 
but  that  they  indicate  more  than  one  perfon  in  the  God¬ 
head.  Such  are  thofe  texts  already  noticed  ;  “  and  the 
Lord  God  faid,  let  us  make  man  in  our  image,  after  our 
likeneis  ■  and  “  the  Lord  God  faid,  behold  the  man  is  be¬ 
come  like  one  of  us.”  To  thefe  maybe  added  the  fol¬ 
lowing,  which  are  to  us  perfectly  unintelligible  upon  any 
other  fuppofttion;  “  and  the  Lord  God  faid,  jet  us  go  down, 
and  there  confound  their  language  +/’  “  If  I  be  a  M after  (in  f  Gen.  xi 
the  Hebrew  adonim,  masters),  where  is  my  fearj  ?”  “  The 7- 
fear  of  the  Lord  (Jehovah)  is  the  beginning  of  wtfdom, f  ^al.  6. 
and  the  knowledge  of  the  Holy  (in  the  Hebrew  holy  o^as) 
is  undemanding  jj”  “Remember  thy  Creator  (Hebrew, ,,  Pfov  k 
thy  Creators)  in  the  days  of  thy  youth*/’  “And  nowio. 
the  Load  God  and  his  Spirit  hath  fent  raej.”  “  Seek  ye  *  E ccl. 
out  of  the  book  of  the  Lord  and  read;  for  my  mouth  itxii*  f 
hath  commanded,  afcd  his  spir’it  it  hath  gathered  them  «q/,*|I^ia^5 
That  thefe  texts  imply  a  plurality  of  divine  perfons,  V^iiah^ 
feems  to  us  incontrovertible.  It  has  been  already  ob-sxxiv.  16. 
ierved,  that  when  Mofes  reprefents  God  as  faying,  let  us 
3  ^  make 
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God  and  make  man,  the  majefty  of  the  plural  number  had  not  been 
hi-  attri-  afJ0ptecl  by  earthly  fovereigns;  and  it  is  obvious  that  the 
,  bu*es‘  Supreme  Being  could  not,  as  has  been  abfurdiy  fuppofed, 
call  uoon  angels  to  make  man  ;  for  in  different  places  of 
*  Job  ;x.  8-  fcripture  *  creation  is  attributed  to  God  alone.  Hence  it  is 
Jiy.  xl v.paf-  that  Solomon  fpeaks  of  Creators  in  the  plural  number ,  though 
r>nt  he  means  only  the  one  Supreme  Being,  and  exhorts 

men  to  remember  them  in  the  days  of  their  youth.  In 
the  paffage  hrfl  quoted  from  llaiah,  there  is  a  didm&ion 
made  between  the  Lord  God  and  his  Spirit  ;  and  in  the 
other,  three  divine  perfons  are  introduced,  viz.  the  Speaker, 
the  Lord ,  and  the  Spirit  of  the  Lord.  It  does  not,  how¬ 
ever,  appear  evident  from  thefe  paflages,  or  from  any  other 
that  we  recoiled  in  the  Old  Tefiament,  that  the  perions  in 
Deity  are  three  and  no  more ;  but  no  iober  Cbriffian  will 
harbour  a  doubt  but  that  the  precife  number  was  by  force 
meaxs  or  other  made  known  to  the  ancient  Hebrews;  for  in¬ 
quiries  leading  to  it  would  be  naturally  fu  nnelled  by  the 
form  in  which  the  high-pried  was  commanded  to  blefs  the 
people.  “  The  Lord  blefs  thee  and  keep  thee.  The  Lord 
make  his  face  to  fhine  upon  thee,  and  be  gracious  unto 
thee.  The  Lord  lift  up  his  countenance  upon  thee,  and 

f Numb. vi. give  thee  pep-cef.”  i  .  ,  ,  .f  . 

a.4,  25,  26.  Of  this  benedidion  it  has  been  well  obierved,  that  it  its 
three  articles  be  attentively  confidered,  they  will  be  found 
to  agree  refpedively  to  the  three  perfons  taken  in  the  ufual 
order  of  the  Father,  the  Son,  and  the  Holy  Ghost. 
The  Father  is  the  author  of  blefing  and  prefer vation.  Grace 
and  illumination  are  from  the  Son,  by  whom  wrehave  “the  light 
of  the  knowledge  of  the  glory  ot  God,  in  the  face  of  Jefus 
Ohrid.”  Peace  is  the  gift  of  the  Spirit,  whofe  name  is  the 
Comforter ,  and  whofe  fir  ft  and  bed  fruit  is  the  work  of  peace  (1). 
A  t6-x  -t  Similar  to  this  benedi&ion,  but  much  more  explicit,  is 
an  unity1  the  the  form  of  Chridian  baptifm  ;  which,  to  us  who  live  under 
<lo£rine  of  the  funfhine  of  the  gofpel,  effablilhes  the  truth  of  the  doc- 
^criptuie.  tn*ne  0f  the  Trinity  beyond  all  reafonable  ground  of  difpute. 

“Go  (fays  our  blefied  Saviour)  and  teach  all  nations,  bap- 
tizing  them  in  the  name  of  the  Father,  and  of  the  Son,  and 
of  the  Holy  Ghod.”  What  was  it  the  apodles,  in  obedi¬ 
ence  to  this  command,  were  to  teach  all  nations  ?  Was  it 
not  to  turn  from  their  vanities  to  the  living  God;' to  re¬ 
nounce  their  idols  and  falfe  gods,  and  fo  to  be  baptized  in  the 
name  of  the  Father,  and  of  the  Son,  and  of  the  Holy 
Ghod  ?  What  now  mud  occur  to  the  Gentile  nations  upon 
this  occafion,  but  that,  indead  of  all  their  deities,  to  whom 
they  had  before  bowed  down,  they  were  in  future  to-  ferve, 
worfhip,  and  adore,  Father,  Son,  and  Holy  Ghod,  as  the 
only  true  and  living  God  ?  To  fuppofe  that  God  and  two 
.creatures  are  here  joined  together  in  the  folemn  rite  by 
which  men  were  to  be  admitted  into  a  new  religion,  which 
direftly  condemns  all  creature- worjbip ,  would  be  fo  extra¬ 
vagantly  un reafonable,  that  we  are  perfuaded  fuch  a  fup- 
pofitiun  never  was  made  by  any  converted  Polytheid  of  an¬ 
tiquity.  The  nations  were  to  be  baptized  in  the  name  of 
three  perfons,  in  the  fame  manner ,  and  therefore,  doubtlefs, 
the  fame  fenfe.  It  is-  not  faid  in  the  name  of  God  and 
his  two  faithful  fervants  ;  nor  m  the  name  of  God,  and 
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Christ,  and  the  Holy  Ghost,  which  might  have  fug-  God  and 


his  attri. 
lutes, 
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getled  a  thought  that  one  only  of  the  three  is  God ;  but  in 
the  name  of  the  Father,  and  of  the  Son,  and  of  the  Holy  — 
Ghost.  Whatever  honour,  reverence,  or  regard,  is  paid 
to  the  fird  perfon  in  this  folemn  rite,  the  fame  we  cannot 
but  fuppofe  paid  to  all  three.  Is  he  acknowledged  as  the 
objedl  of-  worfhip  ?  So  are  the  other  two  likcwile.  Is  he 
God  and  Lord  over  us  ?  So  are  they.  Are  we  enrolled 
as  fubje&s,  fervants,  and  foldiers,  under  him  ?  So  are  we 
equally  under  all.  Are  we  hereby  regenerated  and  made 
the  temple  of  the  Father  ?  So  are  we  likewife  of  the  Son 
and  Holy  Ghod.  “We  will  come  (fays  our  Saviour  J)  \  John  xir. 
and  make  our  abode  with  him.” 

If  thofe  who  believe  the  infpiration  of  the  feripturea 
could  require  any  fuither  proof  that  the  Godhead  compre¬ 
hends  a  Trinity  of  perfons  in  one  nature,  we  might  urge  upon 
them  the  apoftolical  form  of  benediction  ;  “  I  he  grace  of 
our  Lord  Jesus  Christ,  and  the  love  of  God,  and  the 
communion  of  the  Holy  Ghost,  be  with  you  all*.  *  2  Cor, 
Would  St  Paul,  or  any  other  man  of  common  fenfe,  haveXU1, 
in  the  fame  fentence,  and  in  the  mod  folemn  manner,  re¬ 
commended  his  Corinthian  converts  to  the  love  of  God, 
and  to  the  grace  and  communion  of  two  creatures  ?  We 
fhould  think  it  very  abfurd  to  recommend  a  man  at  once 
to  the  favour  of  a  king  and  a  beggar  ;  but  how  infinitely 
fmall  is  the  didance  between  the  greated  earthly  potentate 
and  the  meaned  beggar  when  compared  with  that  which 
mud  for  ever  fubfid  between  the  Almighty  Creator  of  hea¬ 
ven  and  earth  and  the  mod  elevated  creature  ? 

But  how,  it  will  be  allied,  can  three  divine  perfons  be  6z 
but  one  and  the  f2me  God  ?  This  is  a  quedion  which  has  Difficulties 
been  often  put,  but  which,  we  believe,  no  created  being  “this  doc. 
can  fully  anfvver.  The  divine  nature  and  its  manne'r  of  nue* 
exidence  is,  to  us,  wholly  incomprehenfible  ;  and  we  might 
with  greater  reafon  attempt  to  weigh  the  mountains  in  a 
pair  of  fcales,  than  by  our  limited  faculties  to  fathom  the 
depths  of  infinity.  The  Supreme  Being  is  prefent  in  power 
to  every  portion  of  fpace,  and  yet  it  is  demondrable,  that  in 
hisefTence  heis  not  extended (ieeMETAPHYsics,n°309,  3 l0)- 
Both  thefe  truths,  his  inextenfion  and  ommprefence,  are  fun* 
damental  principles  in  what  is  called  natural  religion  ;  and 
when  taken  together  they  form,  in  the  opinion  of  mod  peo¬ 
ple,  a  mydery  as  incomprehenfible  as  that  of  the  Trinity 
in  unity.  Indeed  there  is  nothing  of  which  it  is  more  dif¬ 
ficult  for  us  to  form  a  dlffindl  notion  than  unity  fimplc,  and 
abfolutely  indivisible  ;  and  we  are  perfuaded  that  fuch  of 
our  readers  as  have  been  accudomcd  to  turn  their  thoughts 
inwards,,  and  reded  upon  the  operations  of  their  own  minds* 
will  acknowledge  the  difficulty  is  not  much  lefs  to  them. 
Though  the  Trinity  in  unity,  therefore,  were  no  Chridian  . 
do&rine,  myderies  mud  dill  be  believed  ;  for  they  are  as 
inieparable  from*  the  religion  of  nature  as  from  that  of  re¬ 
velation  ;  and  atheifm  involves  the  mod  incomprehenfibi3 
of  all  myderies,  even  the  beginning  of  exidence  without  a 
caufe.  We  mud  indeed  form  the' bed  notions  that  we  cart 
of  this  and  of  all  other  myderies ;  tor  if  we  have  no  no¬ 
tions,  whatever  of  a  Trinity  in  unity,  we  can  neither  believe 


(l)  Petrus  Alphonft,  an  eminent  Jew,  converted, in  the  beginning  of  the  i 2th  century,  and  prefented  to  the  font  by 
Alphonfus  a  king  of  Spain,  wrote  a  learned  treatife  againft  the  Jews,  wherein  he  prefies  f"" D5ied  A nd 

-  clain  argument  that  there  are  three  perfons  to  whom  the  great  and  incommunicable  name  of  Jehovah  is  applied.  And 
?he J^  accoidinS  to  Bechai,  one  of" their  Rabbles,  have  a  tradition,  that  when,  the :  h.gh-pr, eft 
pronounced  this  bleffin.r  over  the  people— elevatione  manuumfic  digitos  compofuit,  ut  1  riada  exprimer  ent,  _  he  hfud  up 
hS  and  difpofed  his  fin  vers  into. fuch  a. form  as  to  exprefs  a  Trinity. ”  All  the  foundation  there  is  for  this  m  the 
fcripti  “  is  I^v!  ix.  L  As  for  the  reft,  be  n  a  .natte^of  feft  ornot,  yet  rf  we  conlider  whence  it  comes,  there 


lcnpture,  is  Xicv.  ix.  2Z.  i ui  ~ - ;  .  - -  .  '  '  r 

is  fomciliing  very  remarkable  in  it.  See  Qlferv*  jfof  de  vof  in  Pug*  Fid .  p.  40c>>  55  >55 7* 
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|d  nd  nor  d,fl>el.eve  that  doftnne.  It  however  to  be  remem- 

%T  bere,d’  tbat  a‘‘  our  "otl°nS  °f  God  are  more  <»'  lefs  analo- 
pieal ;  that  they  inuft  be  expreffed  in  words  which,  literally 
internrptfcl  nrp  _ .  ,  ,  J 


'  ,  '  ’  “ , wvjiut,  wmcn,  literally 

interpreted  are  applicable  only  to  man';  and  that  propofi- 
tions  uiiderftood  in  this  literal  fenfe  maydnvolve  an  appa- 
rcnt contradl^lon>  from  which  the  truth  meant  to  be  ex. 
Pre/ed  by  them  would  be  feen  to  be  free,  had  we  d'hcft 
and  adequate  conceptions  of  the  divine  nature.  On  this 
account  it  is  to  be  wifhed  that  men  treating*  of  the  myftery 
of  the  holy  Trinity,  had  always  expreffed  themfelves  in 
feripture  language,  and  never  aimed  at  being  wife  beyond 
what  is  written  ;  but  fince  they  have  a&ed  otherwife,  we 
muit,  in  jukice  to  our  readers,  animadvert  upon  one  or  two 
ilatements  of  this  dodtnne,  which  we  have  reafon  to  believe 
are  earneftly  contended  for  by  fome  who  confider  themfelves 
as  the  only  orthodox. 

In  the  feriptures,  the  three  perfons  are  denominated  by  the 
terms  Father,  Son,  and  Holy  Ghost,  or  by  God,  the 
word,  who  is  alfo  declared  to  be  God,  and  the  Spirit  of 
God.  If  each  be  truly  God,  it  is  obvious  that  they  mu  ft  all 
have  the  fame  divine  nature,  juft  as  every  man  has  the  fame 
human  nature  with  every  other  man ;  and  if  there  be  but  one 
r  «  cquafly  Obvious  that  they  muft  be  of  the  fame 

individual  lubftance  or  effence,  which  no  three  men  can  pof- 
fibly  be.  In  this  there  is  a  difficulty  ;  but,  as  will  be  feen 
J  an  Y*  there  is  no  contradiction.  I  he  very  terms 
Father  and  Son  imply  fuch  a  relation  between  the  two 
perions  lo  denominated,  as  that  though  they  are  of  the 
■T  V  fl.lbflance>  P°fleffed  of  the  fame  attributes,  and  equally 

“’if  as  a  father  and  his  fon  are  equally  men, 

lad  and  lu  the  fec0ndJ mx£  be  perfonally  fubordinate  to  the  firft.  In 
ftli per-  man£Jef,  Holy  Ghost,  who  is  called  the  Spirit  of 
fc  God,  and  is  faid  to  proceed  from  the  Father,  and  to  be  fent 
by  the  Son,  muft  be  conceived  as  fubordinate  to  both,  much 

m  !r /r  , m r  Way  ES  a  fon  1S  fuborflinate  to  his  parents,  tho’ 
poijeffed  of  equal  or  even  of  ftipcrior  powers.  That  this 
is  the  true  do&rme,  appears  to  us  undeniable  from  the  words 
o  our  Saviour  himfelf,  who,  in  a  prayer  addreffed  to  his 
in  xvii.  Father,  styles  |]  him  by  way  of  pre-eminence,  “the  only  true 


6% 


!or. 


-  v  »i  Liic  omy  true 

God,  as  being  the  fountain  or  origin  of  the  Godhead 
from  which  the  Son  and  the  Holy  Ghoft  derive  their  true 
winity.  In  like  manner,  St  Paul,  when  oppofing  the  po* 
lytheifm  of  the  Greeks,  fays  exprefsly  j,  that  “  to  us  there 
is  but  one  God,  the:  Father,  of  whom  are  all  things,  and 
we  in,  or  for,  him;  and  one  Lord  Jesus  Christ,  by  whom 
are  all  things,  and  we  by  him.” 

.  ^  bat  P1  imitive  fathers  of  the  Chriftian  church  main- 
toined  this  fubordination  of  the  fecond  and  third  perfons 
of  the  bleffed  Trinity  to  the  firft,  has  been  evinced  with 
fuch  complete  evidence  by  biffiop  Bull,  that  we  do  not  per¬ 
ceive  how  any  man-  can  read  his  works  and  entertain  a 
coubt  on  the  fubjeCf.  We  (hall  tranferibe  two  quotations 
horn  him,  and  refer  the  reader  for  fuller  fatisfadion  to 
4*  °\hls  pefenfto  fidci  Niccna .  The  firft  (hall  be  a 
paliage  cited  from  Novation ,  or  whoever  is  the  author  of 
the  book  on  the  Trinity  publifhed  among  the  works  of 
r  n  i  ’  in  which  the  learned  prelate  affures  us  the  fenfe 
of  ail  the  aneients  is  expreffed.  “  Quia  quid  eft  Filius,  non 
cx  le  e.t  quia  nec  innatus  eft  ;  fed  ex  patre  eft,  quia  geni- 
tus  eit:  five  dum  verbum  eft,  five  dum  virtus  eft,  five  dum 
iapientia  eft,  five  dum  lux  eft,  five  dum  Filius  eft,  et  quic- 
quid  hornm  eft,  non  aliunde  eft  quam  ex  Patre,  Patri  fuo 
onginem  fuam  debens.”  The  next  is  from  Athanafius, 
w  o  as  never  been  accufed  of  holding  low  opinions  re¬ 
peating  the  fecond  perfon  of  the  holy  Trinity.  This 
atlier,  in  Ins  fifth  difeourfe  againft  the  Arians,  fays,  xaU 

tov  luavjnv  tv  Totvlq  rn  etp^v,  „v  o  \0yog  xai  o  \oyocttiv  * p-tq  T3v  0£r/V< 
p'  *af>  fCr^‘V  n  X£U  iTrttSotv  1 |  ccvhc  ta-liy  Six  tcvto  xa<  0£3f 

h°y°>  >  according  to  John,  the  word  was  in  this  JirJl  pr\n^ 


LOGY. 

ciple f  and  the  word  was  God . 


/  *  — - — .  For  God  is  the  principle ; 

and  hecaufe  the  word  is  from  the  principle ,  therefore  the  word  his  attri- 
is  God .  Agreeably  to  this  dodnine,  the  Nicene  fathers,  butes 

in  the  creed  which  they  publilhed  for  the  ufe  of  the  uni- 
verfal  chureh,  ftyle  the  only  begotten  Son,  God  of  God 

Q  oi  ?x  Qt'  v. 


Regardlefs  however  of  antiquity,  and,  as  we  think,  of  the  0eni^  b 
plain  fenfe  of  feripture,  fome  modern  divines  of  great  learn-fome  nJ 
ing  contend,  that  the  three  perions  in  Deity  are  all  con/uF^-evn  d- 
Jlantia! ',  co-eternal co-ordinate ,  without  derivation ,  fubordina-  hut 
tion,  or  dependence,  of  any  fort ,  as  to  nature  or  effenee  ;  whilft 
others  affirm,  that  the  fecond  and  third  perfons  derive  from 
the  firft  their  perfonality,  but  not  their  nature.  We  fhall 
confider  thefe  opinions  as  different,  though,  from  the  ob- 
fcurity  of  the  language  in  which  we  have  always  feen  them 
expreffed,  we  cannot  be  certain  but  they  may  be  one  and 
the  fame.  'I  he  maintainers  of  the  former  opinion  hold, 
that  the  three  perfons  called  Elohim  in  the  Old  Tefbment, 
nat  111  ally  independent  on  each  other,  entered  into  an  agree¬ 
ment  before  the  creation  of  the  world,  that  one  of  them 
fhonld  in  the  fulnefs  of  time  affume  human  nature,  for  the 
purpofe  of  redeeming  mankind  from  that  rnifery  into  which 
it  was  forefeen  that  they  would  fall.  This  antemundane 
agreement,  they  add,  conftitutes  the  whole  of  that  paternal 
and  filial  relation  whieh  fubfifts  between  the  firft  and  fecond 
perfons  whom  v/c  denominate  Father  and  Son  ;  and  they 
hold,  that  the  Son  is  faid  to  be  begotten  before  all  worlds, 
to  indicate  that  /Z?  who  was  before  all  worlds  was  begotten , 
or  to  be  begotten,  into  the  office  of  redeemer  ;  or,  more  de- 
cifively,  to  fignify  that  he  undertook  that  office  before  the 
creation,  and  njfumed  to  himlelf  fome  appearanee  or  figure 
of  the  reality  in  which  he  was  to  execute  it  ;  and  he  is 
called  or  the  only  begotten,  becaufe  he  alone  was 

begotten  into  the  office  of  redeemer*.  *  See  !?;<&*; 


To  many  of  our  readers  we  doubt  not  but  this  will  ap- 
?ar  a  very  extraordinarv  rWln'nP  ™ f  oof,,  °J 


tiiy. 


Pear  a  very  extraordinary  do&rine,  and  not  eafy  to  be  re¬ 
conciled  with  the  unity  of  God.  It  is  however  fufficiently  eLr 
overturned  by  two  fentenees  of  holy  feripture,  about  thcdoftrinSS 
meaning  of  which  there  can  be  no  difpute.  “  In  this  (fays feripture. 
St  Johnj-)  was  mauifefted  the  love  of  God  towards  us,  f-  John 
becaufe  that  God  fent  his  only  begotten  Son  into  the  world,  9. 
that  we  might  live  through  him.’’  Taking  the  word  fon  in  its 
ufual  acceptation,  this  was  certainly  a  wonderful  degree  of 
love  in  the  Father  of  mercies  to  fend  into  the  world  on 
our  account  a  perfon  fo  yearly  related  to  him  as  an  only 
fon  ;  but  if  we  fubftitute  this  novel  interpretation  of  the 
words  only  begotten  fon  in  their  ftead,  the  apoftle’s  reafoning 
will  lofe  all  its  force.  St  John  will  then  be  made  to  fay. 

In  this  was  manifefted  the  love  of  God  toward  us,  be¬ 
caufe  that  God  fent  a  divine  perfon  equal  to  himfelf,  and  no 
way  related  to  him,  but  who  had  before  the  creation  cove¬ 
nanted  to  come  into  the  world,  that  we  might  live  through 
him.”  Is  this  a  proof  of  the  love  of  the  perfon  here  called 
God  ?  Again,  the  infpired  author  of  the  epiftle  to  the  He¬ 
brew?,  treating  of  our  Saviour’s  priefthood,  fays,  among 
other  things  expreffive  of  his  humiliation,  that  “  though  he 
was  a  son,  yet  learned  he  obedience  (or,  as  others  would 
render  the  words  vVax^v,  he  taught  obedience")  by  the 
things  which  he  fufferedj.”  If  the  word  fon  be  here  un-mA  * 
dtrftood  m  its  proper  fenfe,  this  verfe  difplays  in  a  very* 
linking  manner  the  condefeenfion  of  o.ur  divine  Redeemer, 
who^  though  he  was  no  lefs  a  perfon  than  the  proper  Son 
of  God  by  nature,  yet  vouchfafed  to  learn  or  teach  us  obe¬ 
dience  by  the  things  which  he  fuffered ;  but  if  we  fubftitute 
this  metaphorical  lonffiip  in  place  of  the  natural,  the  reafon- 
ing  of  the  author  (for  that  he  is  reafoning  cannot  be  de- 
med)  will  be  very  extraordinary.  «  Though  this  divine 
perionage  agreed  before  all  worlds  to  fuffer  death  for  the 
redemption  of  man,  yet  learned  he  obedience,  or  yet  taught 
3  ^  2  he 
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God  and  he  ui  obedience,  by  the  things  which  he  fuffiered.”  What 
his  attii-  "  “  *  1  •.I*" . . --*■  >  To  I*  «  r>. 
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from  both;  and  as  thefe  three  faculties  are  conceived  to  pol  a* 


puftcrior  to 
the  iirft. 


fenfe  is  there  in  this  argument  ?  Is  it  a  proof  of  condefcen- 
blue:;ii  ,  fion  to  fulfil  one’s  engagement  ?  Surely,  if  the  meaning  of 
the  word  fan ,  when  applied  to  the  fecond  perfon  of  die 
b Idled  Trinity,  were  what  is  here  fuppofed,  the  mfpired 
writer’s  argument  would  have  been  more  to  the  purpofe  for 
which  it  is  brought  had  it  run  thus  ;  44  Though  he  was 
not  a  fon,  i  e.  though  he  had  made  no  previous  agreement, 
yet  condefcended  he  to  learn  or  teach,  J  Sic. 

The  other  opinion,  whith  ftippofes  the  Son  and  the  Holy 
Ghoft  to  derive  from  the  Father  their  personality,  but  not 
their  nature,  is  to  us  wholly  unintelligible  ;  for  personality 
cannot  exift,  or  be  conceived  in  a  Hate  of reparation  irom  all 
natures,  any  more  than  a  quality  can  exift  in  a  Hate  of  re¬ 
paration  from  all  fubflances.  The  former  of  thefe  opinions 
we  arc  unable  to  reconcile  with  the  unity  of  God  ;  the  lat¬ 
ter  is  clothed  in  words  that  have  no  meaning.  Both,  as  far 
we  can  underftand  them,  are  palpable  polvthcifm  ;  more 
palpable  indeed  than  that  of  the  Grecian  philofophers,  who 
though  they  wor flapped  gods  many;  and  loids  many,  yet 
all  held  one  God  iupreme  over  the  reft.  See  Polythe* 

ft  ism,  n°  32.  ,  . 

The  fecond  But  if  the  Son  and  the  Ploly  Ghoft  derive  their  nature 
Bi  d  third  as  well  their  perfonality  from  the  Bather,  will  it  not  follow 
perfoas  n.:ttpat  t|1Cy  nm{\  be  pofterior  to  him  in  time,  fince  every  effieft 
"is  pofterior  to  its  caufe  ?  No  ;  this  confequencc  feems  to  fol¬ 
low  only  by  reafoning  too  elefely  from  one  nature  to  another, 
when  there  is  between  the  two  but  a  very  diftant  analogy. 

It  is  indeed  true,  that  among  men,  every  father  muft  be 
prior  in  time  as  well  as  in  the  order  of  nature  to  his  fon  ; 
but  were  it  efTential  to  a  man  to  be  a  father,  fo  as  that  he 
could  not  exift  otherwife  than  in  that  relation,  it  is  obvious 
that  his  fon  would  be  coeval  with  himfelf,  though  lull  as 
proceeding  from  him,  he  would  be  pofterior  in  the  order  of 
nature.  This  is  the  cafe  with  all  neceftary  caules  and  ef- 
fe&s.  The  vifible  fun  is  the  immediate  and  neceftary  caufe 
of  light  and  heat,  either  as  emitting  the  rays  from  his  own 
iubftancc,  or  as  exciting  the  agency  of  a  fluid  diffufed  ior 
that  purpofe  through  the  whole  fyftem.  Light  and  heat 
therefore  muft  be  as  old  as  the  fun  ;  and  had  he  exifted  from 
all  eternity,  they  would  have  exifted  from  eternity  with 
him,  though  Hill,  as  his  effea*,  they  would  have  been  be¬ 
hind  him  in  the  order  of  nature.  Hence  it  is,  that  as  we 
muft  fpeak  analogically  of  the  Divine  nature,  and  when 
treating  of  mind,  even  the  Supreme  mind,  make  ufe  or 
words  literally  applicable  only  to  the  modifications  of  mat¬ 
ter,  the  Nicene  fathers  illuftrate  the  eternal  generation  of 
the  fecond  perfon  of  the  bleffed  Trinity  by  this  proctffion 
oflight  from  the  corporeal  fun,  calling  him  God  of  God> 
tight  of  light. 

Another  companion  has  been  made  ufe  of  to  enajle  us 
to  form  forne  notion,  however  inadequate,  how  three  Di¬ 
vine  perfons  can  fubfift  in  the  fame  fubftance,  and  thereby 
conftitute  but  one  God.  Mofes  informs  us,  that  man  was 
made  after  the  i x age  of  God.  That  this  relates  to  the 
foul  more  than  to  the  body  of  man,  has  been  granted  by  all 
but  a  few  grofs  anthrooomorphites  ;  but  it  has  been  well 
obferved  f,  that  the  foul,  though  in  itfelf  one  indivrhble  and 
v  .  .  unextended  fubftance,  is  conceived  as  confiding  of  three 
' clutroverfy.  principal  faculties,  the  undemanding,  the  memory,  and  the 
will.  Of  thefe,  though  they  are  all  coeval .  m  time,  and 
equally  efTential  to  a  rational  foul,  the  undemanding  is  in 
the  order  of  nature  obvioufly  the  firft,  and  the  memory  the 
fecond ;  for  thin?*  muft  be  perceived  before  they  can  be  re¬ 
membered  ;  and  they  muft  be  remembered  and  compared  to¬ 
gether  before  they  can  excite  volitions,  from  being,  iome 
agreeable,  and  others  difagreeable.  The  memory  therefore 
may  be  faid  to  fpring  from  the  undemanding,  and  the  will 


bus  attri¬ 
butes 


conftitute  one  foul,  fo  may  three  Divine  perfons  parta- 
king  of  the  fame  individual  nature  or  offence  conftitute  ^ 

one  God.  . 

Thefe  parallels  or  analogies  are  by  no  means  brought  for-  -No 
ward  as  proofs  of  the  Trinity,  of  which  the  evidence  is  to  ■“ 


the  Car];:,. 


vveuu  4-.0  »  /  f  ^  .  CIIC 

be  gathered  wholly  from  the  word  of:  God  ;  but  toey  iei  vej,c  ^ 


perhaps  to  help  our  labouring  minds  to  form  the  juiielt  no-  <  f  the  in, 
tions  of  that  adorable  myftery  which  it  is  poffiWe  for  us  to  ^ty. 
form  in  the  prefent  ftate  of  our  exiftence  ;  and  they  feem  to 
refeue  the  do&rine  fufficiently  from  the  charge  of  contradic¬ 
tion,  which  has  been  fo  often  urged  againft  it  by  Unitarian 
writers.  To  the  laft  analogy  we  are  aware  it  has  often  been 
objected,  that  the  foul  may  as  well  be  faid  to  confift  of  ten 
or  twenty  faculties  as  of  three,  fince  the  paffions  are  equally 
efTential  to  it  with  the  undemanding,  the  memory,  and  the 
will,  and  are  as  different  from  one  another  as  thefe  three  fa¬ 
culties  are.  This,  however,  is  probably  a  miftake  ;  for  the  beft 
philofophy  feems  to  teach  us,  that  the  paffions  are  not  in¬ 


nate  ;  that  a  man  might  exift  through  a  long  life  a  ftrange 
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to  many  of  them ;  and  that  there  are  probably  no  two  minds 
in  which  are  generated  all  the  paffions  (fee  Passion)  ;  but 
ur.derftanding,  memory,  and  will,  arc  abfolutely  and  equally 
neceftary  to  ever)'  rational  being.  But  whatever  be  in  this, 
if  the  human  mind  can  be  conceived  to  be  one  indivihbie  fub¬ 
ftance,  confiding  of  different  faculties,  whether  mar.v  or 
few,  why  fhould  it  be  thought  an  impoffibiiity  for  the  infi¬ 
nite  and  eternal  nature  of  God  to  be  communicated  to  three 
perfons  afting  different  parts  in  the  creation  and  govern- 
ment  of  the  world,  and  in  the  great  feneme  of  man  s  re- 
demotion. 

To  the  doctrine  of  the  Trinity  many  objections  have  been  objecto* 
made,  as  it  implies  the  divinity  of  the  bon  and  the  Holy 
Ghoft  ;  of  whom  the  former  affumed  our  nature,  and  in  it 
died  for  the  redemption  of  man.  Thefe  we  (hall  notice 
when  we  come  to  examine  the  revelations  more  peculiarly 
Chriftian  ;  but  there  is  one  obje&ion  which,  as  it  refpedts 
the  do&rir.e  in  general,  may  be  properly  noticed  here.  It 
is  faid  that  the  firft  Chriftians  borrowed  the  notion  of  a 
Tri-tine  God  from  the  later  Platonifts  ;  and  that  we  hear 
not  of  a  Trinity  in  the  church  till  converts  were  made  from 
the  fchool  of  Alexandria.  But  if  this  be  the  cafe,  we  may 
properly  afk,  whence  had  thofe  Pb.tonilb  the  doftrine  them- 
fclves  ?  It  is  not  furely  fo  ftmple  or  fo  obvious  as  to  be  like¬ 
ly  to  have  occurred  to  the  reafoning  mind  of  a  Pagan  pln- 
lofopher  ;  or  if  it  be,  why  do  Unitarians  fuppofe  it  to  in¬ 
volve  a  contradiction  ?  Plato  indeed  taught  a  doftrine  in 
fome  re fp efts  fimilar  to  that  of  the  Chriftian  Trinity,  and 
fo  did  Pythagoras,  with  many  other  philofophers  ot  Greece 
and  the  Eaft  (fee  Platonism,  Polytheism,  and  Pytha¬ 
goras)  ;  but  tho’  thefe  f-ges  appear  to  have  been  on  fome 
occafions  extremely  credulous,  and  on  others  to  have  indul¬ 
ged  themfelves  in  the  moft  myfteiious  fpeculations,  there  is 
no  room  to  fuppofe  that  they  were  naturally  weaker  men 
than  ourfelves,  or  that  they  were  capable  of  inculcating  as 
truths  what  they  perceived  to  involve  a  contradiction.  fl:e 
Platonic  and  Pythagorean  Trinities  never  could  have  occur¬ 
red  to  the  mind  of  him  who  merely  from  the  works  of  crea¬ 
tion  endeavoured  to  difeover  the  being  and  attributes  of 
the  Creator  ;  and  therefore  as  thole  philofophers  travelled  in¬ 
to  Egypt  and  the  Eaft  in  queft  of  knowledge,  it  appears  to 
us  in’ the  higheli  degree  probable,  that  they  picked  up  this 
myfterious  and  fublime  doftrine  in  thofe  regions  where  it 
had  been  handed  down  as  a  dogma  from  the  remote!!  ages,  Anfw6Iti 
and  where  wc  know  that  fcience  was  not  taught  fyftcmati- 
cally,  but  detailed  in  colle&ions  of  fententious  maxims  and 
traditionary  opinions.  If  this  be  fo,  we  cannot  doubt  but 
that  the  Pagan  Trinities  had  their  origin  in  fome  pnmeeval 
°  reve- 
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oid  f  revelation.  Nothing’  elfe  indeed  can  account  for  the  general 
hit*  prevalence  of  a  doctrine  fo  remote  from,  human  imagina- 
tion,  an<^  which  we  find  vefliges  in  the  facred  books  of 
almofl  every  civilized  people  of  antiquity.  The  corrupt 
flate  in  which  it  is  viewed  in  the  writings  of  Plato  and 
others,  is  the  natural  confequence  of  its  defcent  through  a 
long  courfe  of  oral  tradition  ;  and  then  falling  into  the 
I  lands  of  men  who  bent  every  opinion  as  much  as  poflible 
to  a  conformity  with  their  own  fpeculations.  The  Tri¬ 
nity  of  Platonifm  therefore,  inftead  of  being  an  objection, 
v  lends,  in  our  opinion,  no  feeble  fupport  to  the  Chriftian  doc¬ 
trine,  fince  it  affords  almoft  a  complete  proof  of  that  doc- 
trine’s  having  made  part  of  the  firft  revelations  communica¬ 
ted  to  man. 

Having  thus  difcovered  that  the  one  God,  to  whom  Mo- 
fes  gives  the  plural  name  Elohim ,  comprehends  three  per- 
fons  ;  let  us  now  inquire  what  power  this  Triune  God  ex¬ 
erted,  when,  as  the  fame  facred  writer  informs  us,  he  crea¬ 
ted  the  heaven  and  the  earth.  That  by  the  heaven  and  the 
earth  is  here  meant  the  whole  univerfe,  vifible  and  invisible, 
is  known  to  every  perfon  acquainted  with  the  phrafeology 
of  Scripture  ;  and  we  need  inform  no  man  converfant  with 
Englifh  writers,  that  by  creation, \i n  its  proper  fenfe,  is 
meant  bringing  into  being,  or  making  that  to  exrjl  which  ex- 
illed  not  before.  It  mult,  however,  be  acknowledged,  that 
the  Hebrew  word  does  not  always  imply  the  produc¬ 
tion  of  fubitanee,  but  very  often  the  forming  of  particular 
organized  bodies  out  of  pre-exilling  matter.  Thus  when  it 
Gem.  is  faid  *  that  44  God  created  great  whales,  and  every  living 
[,27.,  creature  that  moveth,  which  the  waters  brought  forth  abun¬ 
dantly  a- ter  their  kind,”  and  again,  that  44  he  created  man 
male  and  female  5”  though  the  word  is  ufedon  both  oc¬ 
casions,  we  are  not  to  conceive  that  the  bodies  of  the  firft 
human  pair,  and  of  tliefe  animals,  were  brought  into  being 
from  nonentity,  but  only  that  they  were  formed  by  a  pro¬ 
per  organization  being  given  to  pre-exiiient  matter.  But 
when  Mofes  fays,  44  In  the  beginning  God  created  the  hea- 
lti.cs.Ti  ven  and  the  earth,”  he  cannot  be  fuppofed  to  mean  that 
I  44  in  the  beginning  God  only  gave  form  to  matter  already 
exifting  of  itfelf for  in  the  very  next  verfe  we  are  allured 
that  after  this  aft  of  creation  was  over,  44  the  earth  was  Hill 
without  form  and  void,”  or,  in  other  words,  in  a  chaotic 
Hate. 

That  the  Jews,  before  the  coming  of  our  Saviour,  un- 
derftoed  their  lawgiver  to  teach  a  proper  creation,  is  plain 
from  that  palfage  in  the  iecond  book  of  the  Maccabees,  In 
which  a  mother,  to  perfuade  her  fon  to  fuffer  the  cruelleft 
tortures  rather  than  forfake  the  law  of  his  God,  ufes  the 
following  argument  :  <f  I  bdeech  thee,  my  fon,  look  upon 
the  heaven  and  the  earth,  and  all  that  is  therein,  and  confi- 
dcr  that  God  made  them  of  things  that  were  not.”  To 
the  fame  purpofe  the  infpired  author  of  the  epiftle  to  the 
|  Hebrews,  when  magnifying  the  excellence  of  faith,  fays, 

.  ”  1  hrough  faith  we  underftand  that  the  worlds  were  fra¬ 
med  by  the  word  of  God,  fo  that  things  which  are  feen  were 
not  made  of  things  which  do  appear  ;”  where,  as  bifhop 
Pearfon  has  ably  proved  ||,  the  phrafe^”  uv  is  equi- 

valent  to  cvx  ev?«ir,  in  the  quotation  from  the  Maccabees. 

The  very  firft  verfe,  therefore,  of  the  book  of  Genehs  in¬ 
forms  us  of  a  molt  important  truth,  which  all  the  uninfpi- 
red  wifdoin  of  antiquity  could  not  difeover.  It  allures,  us, 
that  as  nothing  exifts  by  chance,  fo  nothing  is  neceffarily 
exifting  hut  the  three  divine  perfons  in  the  one  Godhead 
I  Every  thing  elfe,  whether  material  or  immaterial,  derives  its 
!  fubllance,  as  well  as  its  form  or  qualities,  fr.  m  the  fiat 
j  of  that  felf-exfftent  Being,  44  who  was,  and  is,  and  is  to 
come.” 
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It  does  not,  however,  follow  from  this  verfe,  or  from  any 


other  paffage  in  the  facred  Scriptures,  that  the  whole  uni-  G-»d  and 
verfe  was  called  into  exiftence  at  the  fame  inftant ;  neither  ^  *ttr^ 
is  it  by  any  means  evident  that  the  chaos  of  our  world  11 
was  brought  into  being  on  the  firft  of  thole  fix  days  during  7I 
which  it  was  gradually  reduced  into  form.  From  a  pal- The  whole 
fage  J  in  the  book' of  Job,  in  which  we  are  told  by  God  him-un5vei^ 
felf,  that  when  the  4‘  foundation  of  the  earth  was  laid  the^^^f^ 
morning  liars  fang  together,  and  all  the  Tons  of  God  Ihouted }  xxxviii.  7, 
for  joy,”  it  appears  extremely  probable  that  worlds  had 
been  created,  formed,  and  inhabited,  long  before  our  earth 
had  any  exiftence.  Nor  is  this  opinion  at  all  contrary  to 
what  Mofes  fays  of  the  creation  of  the  ftars ;  for  though 
they  are  mentioned  in  the  fame  verfe  with  the  fun  and  moon, 
yet  the  manner  in  which,  according  to  the  original,  they  are 
introduced,  by  no  means  indicates  that  all  the  ftars  were 
formed  at  the  fame  time  with  the  luminaries  of  our  fyftem. 

Moft  of  them  may  have  been  created  long  before,  and  fome 
of  them  fincc,  our  world  was  brought  into  being  ;  for  that 
claufe  (verfe  16.)  44  he  made  the  ftars  alfo,”  is  in  the  He¬ 
brew  no  more  than  44  and  the  ftars  the  words  he  mide  be¬ 
ing  inferted  by  the  translators.  The  whole  verfe  therefore 
ought  to  be  rendered  thus,  44  and  God  made  two  great 
lights  ;  the  greater  light  to  rule  the  day,  and  the  lefler  light 
with  the  ftars  to  rule  the  night where  nothing  is  intima¬ 
ted  with  refpeft  to  the  time  when  the  ftars  were  formed, 
any  more  than  in  that  verfe  of  the  Pfalms  ||,  which  exhorts  jj 
us  to  give  thanks  to  God  who  made  the  moon  and  ftars  tocxxxvi.  9** 
rule  by  night ;  for  his  mercy  endureth  44  for  ever.”  The 
fir  11  verfe  of  the  book  of  Genefis  informs  us,  that  all  things 
fpiritual  and  corporeal  derive  their  exiftence  from  God  ;  but 
it  is  nowhere  faid  that  all  matter  was  created  at  the  fame 
time  ;  and  the  generations  of  men  afford  fufficient  evidence 
of  a  fucceffive  and  continual  creation  of  fpirits. 

That  the  whole  corporeal  univerfe  may  have  been  created 
at  once  muft  be  granted  ;  but  if  fo,  we  have  reafon  to  be¬ 
lieve  that  this  earth,  with  the  fun  and  all  the  planets  of  the 
fyftem,  were  fuffered  to  remain  for  ages  in  a  ftate  of  chaos, 

44  without  form  and  void  becaufe  it  appears  from  other 
feriptures,  that  worlds  of  intelligent  creatures  exifted,  and 
even  that  fome  angels  bad  fallen  from  a  ftate  of  happinefs 
prior  to  the  era  of  the  Mofaic  cofmogony.  That  the  fun  72 
and  the  other  planets  revolving  round  him  were  formed  at^e 
the  fame  time  with  the  earth,  cannot  indeed  be  queftioned  ;fed  aToncel 
for  it  is  not  only  extremely  probable  in  itfelf  from  the 
known  laws  ot  nature,  but  is  exprefsly  alarmed  by  the  fa¬ 
cred  hi  dorian,  w  ho  relates  the  formation  of  the  fun  and 
moon  in  the  order  in  which  it  took  place.  Into  the  par¬ 
ticulars  of  his  narrative  we  have  no  occafion  to  enter,  as  it 
is  fufficiently  explained  and  vindicated  in  other  articles  of 
this  work  (lee  Creation ‘and  Earth)  ;  but  there  is  one 
difficulty  which,  though  we  have  given  the  common  folu- 
tions  of  it  elfe  where,  we  may  again  notice  in  this  place, 
becaufe  it  has  furnifned  infidel  ignorance  with  fomething 
like  an  objection  to  the  divine  legation  of  the  Hebrew  law¬ 
giver. 

Mofes  informs  us,  that  on  the firfl  day  after  the  produc-A  difficulty- 
tion  of  the  chaos,  the  element  of  light  was  created;  and  yetfolved.  * 
within  a  few  fentences  he  declares,  that  the  fun,  the  foun¬ 
tain  of  light,  was  not  made  till  the  fourth  day.  How  are 
thefe  two  pal-ages  to  be  reconciled  l  We  anfwer,  That  they 
may  be  reconciled  many  ways.  Mofes  wrote  for  the  ufe  of 
a  whole  people,  and  not  for  the  amufement  or  inftruftion  of 
a  few  altronomers ;  and  in  this  view  his  language  is  fuffici¬ 
ently  proper,  even  though  we  fuppofe  the  formation  of  the 
fun  and  the  other  planets  to  have  been  carried  on  at  the 
fame  time,  and  in  the  fame  progrelfive  manner,  with  the  for¬ 
mation  of  this  earth.  The  voice  which  called  light  into 
exiftence  would  feparate  the  fiery  and  luminous  panicles  of 
Z  tb$ 
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the  chaos  from  thofe  which  were  opake,  and,  on  this  hypo¬ 
thecs,  confolidate  them  in  one  globe,  diffufing  an  obfeure 
light  through  the  planetary  fyftcm  ;  but  if  the  earth’s  atmo- 
fphere  continued  till  the  fourth  day  loaded  with  vapours,  as 
from  the  narrative  of  Mofes  it  appears  to  have  done,  the 
fun  could  not  till  that  day  have  been  f  en  from  the  earth,  and 
inay  therefore,  in  popular  language,  be  faid  with  fufficient 
propriety  to  have  been  formed  on  the  fourth  day,  as  it  was 
then  full  made  to  appear.  (See  Creation,  n°  13.  and 
JEartU,  n°  10S,  174,  175).  But  though  this  folution  of 
.the  difficulty  ferves  to  remove  the  infidel  objection,  and  to 
jecure  the  credit  of  the  facred  hiftorian,  candour  compels 
us  t©  confefs  that  it  appears  not  to  be  the  true  folution. 

The  difficulty  ilfelf  arifes  entirely  from  fuppoftng  the  fun 
to  be  the  foie  fountain  of  light ;  but  the  truth  of  this  opi¬ 
nion  is  not  felf-evident,  nor  has  it  ever  been  eflablifhed  by 
JatisftiCtory  proof.  It  is  indeed  to  a  mind  divefted  of  undue 
deference  to  great  names,  and  confidering  the  matter  with 
impartiality,  an  opinion  extremely  improbable.  The  light 
of  a  candle  placed  upon  an  eminence  may  in  a  dark  night  be 
jeen  in  every  direction  at  the  diftance  of  at  lead  three  miles. 
Tut  if  this  fmall  body  be  rendered  vifible  by  means  of  rays 
emitted  from  itfelf,  the  flame  of  a  candle,  which  cannot  be 
fuppofed  more  than  an  inch  in  diameter,  muff,  during  eve¬ 
ry  inflant  that  it  continues  to  burn,  throw  from  its  ownfub- 
fiance  luminous  matter  fufficient  to  All  a  fpherical  fpaee  of 
fix  miles  in  diameter.  This  phenomenon,  if  real,  is  certain¬ 
ly  furprifmg  ;  but  if  we  purfue  the  reflection  a  little  farther, 
our  wonder  will  be  greatly  increafed.  The  matter  which, 
when  convert!  into  flame,  is  an  inch  in  diameter,  is  not,  when 
of  the  confiftence  of  cotton  and  tallow,  of  the  dimenfions 
of  the  20 tli  part  of  an  inch  ;  and  therefore,  upon  the  com¬ 
mon  hypothefis,  the  20th  part  of  an  inch  of  tallow  may  be 
io  rarefied  as  to  Cll  a  fpaee  of  1 13,0976  cubic  miles  1  a  ra¬ 
refaction  which  to  us  appears  altogether  incredible.  We  have 
indeed  heard  much  of  the  diviCbility  of  matter  ad  infinitum , 
and  think  we  underftand  what  are  ufually  called  demonjlra - 
Jions  of  the  truth  of  that  propofition  ;  but  thefe  demonftra- 
tions  prove  not  the  adtual  divisibility  of  real  folid  fubftances, 
but  only  that  upon  trial  w'e  {hall  find  no  end  of  the  ideal 
procefs  of  dividing  and  fubdividing  imaginary  extenCon. 

Upon  the  whole,  theiefore,  we  are  much  more  inclined 
to  believe  that  the  matter  of  light  is  an  extremely  fubtile 
fluid,  diffufed  through  the  corporeal  univerfe,  and  only  ex¬ 
cited  to  agency  by  the  fun  and  other  Cery  bodies,  than  that 
it  conlifts  of  flreams  continually  iffuing  from  the  fubftance 
of  thefe  bodies.  It  is  indeed  an  opinion  pretty  generally 
received,  and  certainly  not  improbable  in  itfelf,  that  light 
-and  eleCtricity  are  one  and  the  fame  fubftance  (fee  Elec - 
XRiciTr-Index )  ;  but  we  know  that  the  eleCtrical  fluid, 
though  pervading  the  whole  of  corporeal  nature,  and,  as 
experiments  {how,  capable  of  a&ing  with  great  violence, 
.yet  lies  dormant  and  unperceived  till  its  agency  be  excited 
by  fome  foreign  caufe.  Juft  fo  it  may  be  with  the  matter 
of  light.  That  fubftance  may  be  “  diffufed  from  one  end 
of  the  creation  §  to  the  other,  it  may  traverfe  the  whole 
univerfe,  form  a  communication  between  the  moft  remote 
fpheres,  penetrate  into  the  inmoft  receffes  of  the  earth,  and 
only  wait  to  be  put  in  a  proper  motion  to  communicate  vi¬ 
fible  fenfations  to  the  eye.  Light  is  to  the  organ  of  fight 
what  the  air  is  to  the  organ  of  hearing.  Air  is  the  medium 
which,  vibrating  on  the  ear,  caufes  the  fenfation  of  found  ; 
but  it  equally  exifls  round  us  at  all  times,  though  there  be 
no  fonorous  body  to  put  it  in  motion.  In  like  manner, 
light  may  be  equally  extended  at  all  times,  by  night  as  well  as 
by  day,  from  the  moft  diflant  fixed  liars  to  this  eaith,  tho’ 
•it  then  only  flrikes  our  eyes  fo  as  to  excite  vifible  fenfations 
9/hen  impelled  by  the  fun  or  fome  other  mafs  of  fire.”  Nor 
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let  any  one  imagine  that  this  hypothefis  interferes  with  any  God , 
of  the  known  laws  of  optics  ;  for  if  the  rays  of  light  be  in>  ^!8  au| 
pelled  in  flraight  lines,  and  in  the  fame  direction  in  vvhieh  t  butes- 
they  are  fuppofed  to  be  emitted,  the  phenomena  of  vifion 
mud  neceflarily  be  the  fame.  ^ 

Mofes  therefore  was  probably  a  more  accurate  philofopherMofesa 
than  he  is  fometimes  fuppofed  to  he.  The  element  of  lights found  phi, 
was  doubtlefs  created,  as  he  informs  us,  on  the  firft  day 
but  whether  it  was  then  put  in  that  flate  in  which  it  is  the 
medium  of  vifion,  we  cannot  know,  and  we  need  not  in¬ 
quire,  fince  there  was  neither  man  nor  inferior  animal  with 
organs  fitted  to  receive  its  impreflions.  For  the  firft  three 
days  it  may  have  been  ufed  only  as  a  powerful  inflrument  to 
reduce  into  order  the  jarring  chaos.  Or  if  it  was  from  the 
beginning  capable  of  communicating  vifible  fenfations,  and 
dividing  the  day  from  the  night,  its  agency  mu  ft  have  been 
immediately  excited  by  the  Divine  power  till  the  fourth 
day,  when  the  fun  was  formed,  and  endowed  with  proper 
qualities  for  inftrumentally  difeharging  that  office.  This 
was  indeed  miraculous,  as  being  contrary  to  the  piefent  laws 
of  nature  :  but  the  whole  creation  was  miraculous  ;  and  we 
furely  need  not  hefitate  to  admit  a  lefs  miracle  where  we 
arc  under  the  neceffity  of  admitting  a  greater.  The  power 
which  called  light  and  all  other  things  into  exiftence,  could 
give  them  their  proper  motions  by  ten  thoufand  different 
means  ;  and  to  attempt  to  folve  the  difficulties  ol>  creation 
by  philofophic  theories  refpeCting  the  laws  of  nature,  is  to 
trifle  with  the  common  fenfe  as  well  as  the  piety  of  man¬ 
kind  :  it  is  to  confider  as  fubfervient  to  a  law  that  very 
power  by  whofe  continued  exertion  the  law  is  eftablilhed. 

Having  thus  proved  that  the  univerfe  derives  its  being, 
as  well  as  the  form  and  adjuftment  of  its  feveral  parts, 
from  the  one  fupreme  and  felf-exiftent  God,  let  us  here 
paufe,  and  refleCI  on  the  fublime  conceptions  which  fueh 
aftonifhing  works  are  fitted  to  give  us  of  the  Divine  per¬ 
fections.  n 

And,  in  the  firft  place,  how  ftrongly  do  the  works  ofCnfinste 
creation  imprefs  upon  our  minds  a  conviction  of  the  infiniteP0Wfr^ 
power  of  their  Author  ?  He  fpoke,  and  the  univerfe  flarted1^^1, 
into  being  ;  he  commanded,  and  it  flood  faft.  How  migh¬ 
ty  is  the  arm  which  <£  ftretched  out  the  heavens  and  laid 
the  foundations  of  the  earth  ;  which  removeth  the  moun¬ 
tains,  and  they  know  it  not ;  which  overturneth  them  in  his 
anger  ;  which  fhaketh  the  earth  out  of  her  place,  and  the 
pillars  thereof  tremble  !  How  powerful  the  word  vvhieh 
commandeth  the  fun,  and  it  rifeth  not  ;  and  which  fealeth 
up  the  ftars  which  fuftaineth  numberlefs  worlds  of  ama¬ 
zing  bulk  fufpended  in  the  regions  of  empty  fpaee,  and  di¬ 
rects  their  various  and  inconceivably  rapid  motions  with  the 
utmoft  regularity  !  “  Lift  up  your  eyes  on  high,  and  be¬ 
hold,  who  hath  created  all  thefe  things  r*  By  the  word  of 
the  Lord  were  the  heavens  made,  and  all  the  hoft  of  them 
by  the  breath  of  his  mouth.  Hell  is  naked  before  him,  and  J 
deftruCtion  hath  no  covering.  He  ftreteheth  out  the  North 
over  the  empty  plaee,  and  hangeth  the  earth  upon  nothing.  j 
He  has  meafured  the  waters  in  the  hollow  of  liis  hand,  and 
meted  out  the- heavens  with  a  fpan  ;  and  comprehended  the 
duft  of  the  earth  in  a  meafure  ;  and  weighed  the  mountains 
in  feales,  and  the  hills  in  a  balance.  Behold  i  the  nations 
are  as  a  drop  of  the  bucket,  and  are  counted  as  the  fmall 
duft  of  the  balanee  ;  behold,  he  taketh  up  the  ifles  as  a  very 
little  thing.  All  nations  before  him  ate  as  nothing,  and 
they  are  counted  to  him  lefs  than  nothing,  and  vanity.  To  |(  H.  xr 
whom  then  will  ye  liken  God,  or  what  Lkenefs  will  ye  com- 
pare  unto  him  ||  ?” 

As  the  works  of  creation  are  the  effects  of  God’s  power,  ifaxi.i 
they  likewife  in  the  moft  eminent  manner  difplay  his  wif*  ^ 
dom.  This  was  fo  apparent  to  Cicero,  even  from  the" 
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H;1  partial  and  very  imperfeft  knowledge  in  aftronomy  which 
his  time  afforded,  that  he  declared  §  thofe  who  could  affert 
te  ,  the  contrary  void  of  all  undemanding.  But  if  that  great 
_  mailer  of  reafon  had  been  acquainted  with  the  modern"  dif- 
coveries  in  aftronomy,  which  exhibit  numberlefs  worlds  fcat- 
tered  through  fpacc,  and  each  of  immenfe  magnitude  ;  had 
he  known  that  the  fun  is  placed  in  the  centre  of  our  fyftem, 
and  that  to  diverfify  the  feafons  the  planets  move  round  him 
with  exquifite  regularity;  could  he  have  conceived  that  the 
diftin&ion  between  light  and  darknefs  is  produced  by  the 
diurnal  rotation  of  the  earth  on  its  own  axis,  inftead  of  that 
difproportionate  whirling  of  the  whole  heavens  which  the 
ancient  aftronomers  were  forced  to  fuppofe  ;  had  he  known 
of  the  wonderful  motions  of  the  comets,  and  confidered  how 
fuch  eccentric  bodies  have  been  prefer ved  from  falling  upon 
fome  of  the  planets  in  the  fame  fyftem,  and  the  feveral  fy. 
ftems  from  falling  upon  each  other ;  had  he  taken  into  the 
account  that  there  are  yet  greater  things  than  thefe,  and 
“  that  we  have  feen  but  a  few  of  God’s  works  — that  vir¬ 
tuous  Pagan  would  have  been  ready  to  exclaim  in  the  words 
of  the  Pfalmift,  “  O  Lord,  how  manifold  are  thy  works  ! 
In  wi.idom  haft  thou-  made  them  all ;  the  earth  is  full  of 
thy  riches.” 

I  hat  creation  is  the  offspring  of  unmixed  goodnefs,  has 
been  already  fhown  with  fufficient  evidence  (fee  Metaphy¬ 
sics,  n°  31  2.  and  n°  29.  of  this  article)  ;  and  from  the  vaft 
number  of  creaiu res  on  our  earth  endowed  with  life  and 
fenfe,  and  a  capability  of  happinefs,  and  the  infinitely  greater 
number  which  probably  inhabit  the  planets  ot  this  and  other 
fy  ftems,  we  may  infer  that  the  goodnefs  of  God  is  as  bound* 
lefs  as  liis  power,  and  that  “  as  is  his  majefty,  fo  is  his  mer¬ 
cy.”  Out  of  his  own  fulnefs  hath  he  brought  into  being 
numberlefs  worlds,  replenifhed  with  myriads  of  myriads  of 
creatures,  furnifhed  with  various  powers  and  organs,  capaci¬ 
ties  and  in  Hindis  ;  and  out  of  his  own  fulnefs  he  continually 
and  plentifully  f upplies  them  all  with  every  thing  neceffary 
to  make  their  exiftence  comfortable.  “  The  eyes  of  all 
wait  upon  him,  and  he  giveth  them  their  meat  in  due  fea- 
fon.  He  openeth  his  hand  and  fatisfies  the  defires  of  every 
living  thing  :  he  loveth  righteoufnefs  and  judgment;  the 
earth  is  full  of  the  goodnefs  of  the  Lord.  He  watereth  the 
ridges  thereof  abundantly  ;  he  fettleth  the  furrows  thereof; 
lie  maketh  it  foft  with  fhovvers,  and  bleffeth  the  fpringing* 
thereof.  '  He  crowneth  the  year  with  his  goodnefs  ;  and  his 
paths  drop  fatnefs.  They  drop  upon  the  pallures  of  the  wil- 
dernefs  ;  and  the  little  hills  rejoice  on  every  fide.  The  paf- 
tures  are  clothed  with  flocks  ;  the  valleys  alfo  are  covered. 
iPf.  as.  with  corn  ;  they  fhout  with  joy,  they  alfo  fing  Survey 

;J1  the  whole  of  what  may  be  feen  on  and  about  this  terraque- 
T  & c'  ous  K^be,  and  if  our  Maker  hath  a  (paring  and  a  111- 

gardly  hand.  Surely  the  Author  of  fo  much  happinefs  mufl 
be  effential  goodnefs  ;  and  we  muft  conclude  with  St  John, 
78  that  “  God  is  love.” 

he  fee  A.  .Thefe  attributes  of  power,  wifdom,  and  goodnefs,  fo  con- 
?jrj  v  fpicuoufly  difplayed  in  the  works  of  creation,  belong  in  the 
eimr  ^ame  Pupreme  degree  to  each  perfon  in  the  blefled  Trinity  ; 

C  -for  Moles  declares  that  the  heaven  and  the  earth  were  crea* 
ted,  not  by  one  perfon,  but  by  the  Elohim.  The  in¬ 

deed,  or  fecond  perfon,  appears  to  have  been  the  immediate 
Ch.1.4  Creator;  for  St  John  affures  us  ||,  that  “  all  things  were 
made  by  him,  and  that  without  him  was  not  any  thing 
made  that  was  made.”  Some  Arian  writers  of  great  learn¬ 
ing  (and  we  believe  the  late  Dr  Trice  was. of  the  num¬ 
ber)  have  afferted,  that  a  being  who  was  created  himfelf 
may  be  endowed  by  the  Omnipotent  God  with  the  power 
of  creating  other  beings  ;  and  as  they  hold  the  or  word. 
to  be  a  creature,  they  contend  that  he  was  employed  by 
the  Supreme  Deity  to  create,  not  the  whole  univerfe,  but 
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only  this  earth,  or  at  the  utmoft  the  folar  fyftem.  The  old  Cod  and 
argument  (fays  one  of  them),  that  nO  being  inferior  to  the  kis  attri- 
great  Omnipotent  can  create  a  world,  is  fo  childifh  as  to  butes’  .. 
deferve  no  anfwer.  Why  may  not  God  communicate  the 
power  of  making  worlds  to  any  being  whom  he  may  choofe 
to  honour  with  fo  glorious  a  prerogative  ?  I  have  no  doubt 
but  fucli  a  power  may  be  communicated  to  many  good  men 
daring  the  progrefs  of  their  exiftence;  and  to  fay  that  it 
may  not,  is  not  only  to  limit  the  power  of  God,  but  to  con- 
tradidl  acknowledged  analogies.”  yg 

We  are  far  from  being  inclined  to  limit  the  power  ofCreac.10^ 
God.  He  can  certainly  do  whatever  involves  not  a  dire£lLcc\lbar 
contradiction  ;  and  therefore,  though  we  know  nothing  ana -  °  r 
logous  to  the  power  of  creating  worlds^  yet  as  we  perceive 
not  any  contradiction  implied  in  the  notion  of  that  power 
being  communicated,  we  fhall  admit  that  fuch  a  communi¬ 
cation  may  be  poflible ,  though  we  think  it  in  the  higheft  de¬ 
gree  improbable .  But  fuiely  no  man  will  contend  that  the 

whole  univerfe  was  brought  into  exiftence  by  any  creature; 
becaufe  that  creature  himfelf,  however  highly  exalted,  is  ne- 
ceffarily  comprehended  in  the  notion  of  the  univerfe.  Now 
St  Paul  exp ref sly  affirms  §,  that,  by  the  fecond  perfon  in§  Colof.  ir* 
the  blefled  Trinity,  “  were  all  things  created  that  are  inr7* 
heaven,  and  that  are  in  earth,  vifible  and  invifible ,  whether 
they  be  thrones,  or  dominions,  or  principalities,  or 
powers  ;  all  things  were  created  by  him  and  for  him  ;  and* 
he  is  before  all  things,,  and  by  him  all  things  confift.”  In¬ 
deed  the  Hebrew  Scriptures  in  more  places  than  one  f  ex-f  Ifa.  xl. 
prefsly  declare  that  this  earth,  and  of  courfe  the  whole  folar x!iv- 
fyftem,  was  formed  as  well  as  created ,  not  by  any  inferior  be- Jerem‘ x’ 
ing,  but  by  the  true  God,  even  fehovah  alone  ;  and  in  the  IO 
New  T eftament*,  the  Gentiles  are  faid  to  be  without  cx*  ’(jRoni* 
cufe  for  not  glorifying  him  as  God,  “  becaufe  his eternal  l8~*22* 
power  and  Godhead  are  clearly  feen  from  the  creation  of 
the  world.”  But  if  it  were  natural  to  fuppofe  that  the^ 
power  of  creating,  worlds  has  been,-  or  ever  will  be,  commu¬ 
nicated  to  beings  inferior  to  the  great  Omnipotent,  this  rea- 
foning  of  the  apoftle’s  would  be  founded  on  falfe  principles^ 
and  the  fentence  which  he  paffed  on  the  Heathen  would 
contrary  to  juftice. 

But  though  it  be  thus  evident  that  the  was  the  im* 
mediate  Creator  of  the  univerfe,  we  are  not  to  fuppofe  that 
it  was  without  the  concurrence  of  the  other  two  perfons. 

The  Father,  who  may  be  faid  to  be  the  fountain  of  the  Di¬ 
vinity  ltfelf,  was  certainty  concerned  in  the  creation  of  the 
world,  and  is  therefore  in  the  apoftle’s  creed  denominated 
the  “  Father  Almighty,  Maker  ot  heaven  and  earth  and 
that  the.  Holy  Gholl  or  third  perfon  is  likewife  a  Creator, 
we  have  the  expiefs  teftimony  of  two  infpired  writers  :  (i  By- 
the  word  of  the  Lord  (fays  the  Pfalmift)  were  the  heavens 
made,  and  all -the  hoft  of  them  by  the  breath  (Hebrew,  Spi¬ 
rit)  of  his  mouth,”  And  Job  declares,  that  the  “  Spirit 
of  God.  made  him,  and  that  the  breath  of  the  Almighty 
gave  him  life.”  Indeed  thefe  three  divine  perfons  are  fo 
intimately  united,  that  what  is  done  by  one  muft  be  done 
by  all,  as  they  have  but  one  and  the  fame  will.  This  is 
the  reafon  aligned  by  Origen  *  for  our  paying  divine  wor -Contr.  C?yp 

fhip  to  each  ;  PpVOctvo^iv  cw  rev  Trot'li^et  TJ??  KXViuou;  x«i  -tov  ufovp.  3 S6. 

Tt)v  «.Xi)Quccv,  ovloc  Jvo  m  vro^atrn  TTpuy/u  eclat,  $c  r»  ojuevotoc,  you 

Tn  cvptfuv.ict  y.ctt  rr,  rovVAnr,  (lov\r>crte  <• ?  “  we  worfhip  .the  Fa¬ 
ther  of  truth ,  and  the  Son  the  truth  itfelf,  being  two  things 
as  to  Hyp  oft  aft  s,  but  ore  in  agreement,  confent,  and  fame- 
nefs  of  will.”  Nor  Is  their  union  a  mere  agreement  in  will 
only;  it  is  a  phyfical  or  effential  union:  fo  that  what,  is  done- 
by  one  muft  neceffarily  be  done  by  the  others  alfo,  accord-, 
mg  to  that  of  our  Saviour,  “  I  am  in  the  Father  and  the 
Father  in  me  ;  The  Father  who  dwelleth  in  me,  he  doth  the;- 
works,” 
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TKcs  we  fee,  that  to  the  fever ai  perform  in  the  ever  blef- 
fed  Trinity  is  equal  ptail'e  due  for  the  creation  o,  the 
,  world.  Their  all-powerful  word  commanded  into  being 
every  thing  that  ex  ills,  and  by  the  fame  Divine  power  is 
every  thing  continued  in  exiftence.  Well  therefore  might 
the  Pf.il  mi  it  call  upon  the  heavens  and  the  earth  to  praile 
the  name  of  the  Lord  ;  “  for  he  commanded,  and  they  were 
created.  He  hath  alfo  eftablllhed  them  for  ever  and  ever  ; 
he  hath  made  a  decree  which  ihall  not  pafs.  Let  all  things 
praile  the  name  of  the  Lord;  for  his  name  D'n'N  la¬ 
ther,  Son,  and  Holy  Ghoft,  alone  is  excellent,  and  his  glory 
above  the  earth  and  heaven.” 
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count  of  the  immateriality  of  that  vital  principle  which  was  Origin 
infufed  into  his  body  when  the  “  Lord  God  breathed  into 

}  —  «  •  f  *  rir*.  nun. 


*„  body - 

his  noftrils  the  breath  of  life,  and  man  became  a  living  foul  J.” 
That  this  account  j)f  the  animation  of  the  body  of  man  in-§ 
dicatcs  a  fuperionty  of  the  human  foul  to  the  vital  principle  7* 
of  all  other  animals,  cannot,  we  think,  be  quell io ne  t  ;  but 
it  does  not  therefore  follow,  that  the  human  foul  is  the  on¬ 
ly  immaterial  principle  of  life  which  animates  any  terreftrial 
creature.  It  has  been  fhown  eltewnere  (fee  Nietaphysicb, 
n°  235.),  that  the  power  of  fenfation,  attended  with  iiriivi 


dual  conicioufnefs,  as  it  appears  to  be  in  all  the  higher  fpe- 


Sect.  II.  Of  the  Original  State  of  Man,  and  the 
firfl  Covenant  of  Eternal  Life  1 which  God  vouchfifcd 
to  make  with  him . 


80 


.  In  the  Mofaic  account  of  the  creation,  every  attentive 
Tf the  reader  mult  be  ftruck  with  the  manner  in  which  the  fuureme 

01  -  -  -  v  t  •  _  .  tc  A.  fa./i  let 

prernon 
which 


*  tx-  reader  mult  be  ftruck  with  the  manner  in  which  the  uip  true 
ou  in  Being  is  reprefented  as  making  man  :  “  And  God  fa.d,  Jet 
li  Godus  make  man  in  our  image,  after  our  likenefs  ;  and  let 


vs  maivc  man  m  ;  .  -  .  i 

isfaulto  jiaye  gom;njon  over  the  fifli  of  the  fen,  and  over  the 


,  went  nave  uuimmuu  mv.  *****  —  -  — / 

jn  veman  ^  t^e  a*ir?  and  over  the  cattle,  and  over  all  the  eaith. 

and  ever  every  creeping  thing  that  creepeth  upon  the  earth. 
80  God  created  man  in  his  own  image  ;  in  the  image  ot 
God  created  he  him  5  male  and  female  created  he  them. 
And  God  bleffed  them  ;  and  Gcd  faid  unto  them,  be  fruit- 
ful,  and  multiply,  and  repkniih  the  earth,  and  fubdue  it; 
and  have  dominion  over  the  fiffi  of  the  fea,  and  over  the 
fend  of  the  air,  and  over  every  living  thing  that  moveth  upon 
the  earth.  And  God  faid,  behold,  I  have  given  you  every 
herb  bearing  feed,  which  is  upon  the  face  of  all  the  earth ; 
and  every  tree,  in  the  which  is  the  fruit  of  a  tree  yielding 
feed  :  to  you  it  (hall  be  for  meat.  And  God  faw  every 
thing  that  he  had  made,  and,  behold,  it  was  very  good. 
And  the  evening  and  the  morning  were  the  fixth  day. 
Thus  the  heavens  and  the  earth  were  finifhed,  and  all  the 
l10ft  of  them.  And  on  the  feventh  day  God  ended  his 
work  which  he  had  made  ;  and  he  relied  on  the  feventh  day 
from  all  his  works  which  he  had  made.  And  God  blefied  the 
feventh  day,  and  fanftified  it :  becaufe  that  in  it  lie  had  reft- 
.  ed  from  all  his  work  which  God  created  and  made  J. 

'kb  ftc/ii.  This  is  a  very  remarkable  paftage,  and  contains  much  1m- 
3/*;  3*  portant  information.  It  indicates  a  plurality  of  penons  m 
the  Godhead,  deferibes  the  nature  of  man  as  he  came  at 
ftrft  from  the  hands  of  his  Creator,  and  furnifhes  data  from 
which  we  may  infer  what  were  the  duties  required  of  him 
in  that  primeval  ftate,  ?ncl  what  weie  the  rewards  to  which 
„  obedience  would  entitle  him. 

Tn  hii  own  Of  the  plurality  of  Divine  perfons,  and  their  eflential 
Image.  union,  we  have  treated  in  the  preceding  feffaon,  and  pro- 
ceed  now  to  inquire  into  the  fpecific  nature  of  the  hrlt 
man.  This  muft  be  implied  in  the  image  of  God,  in  which 
he  is  faid  to  have  been  created  ;  for  it  is  by  that  phrafe  alone 
that  he  is  cliarafterized,  and  his  pre-eminence  marked  over 
the  other  animals.  Now  this  image  or  likenefs  mull  have 
been  found  either  in  his  body  alone,  his  foul  alone,  or  in 
both  united.  That  it  could  not  be  in  his  body  alone,  is 
obvious  ;  for  the  infinite  and  omnipotent  God  is  allowed 
by  all  men  to  be  without  _  body,  parts,  or  paffions,  and 
therefore  to  be  fuch  as  nothing  corporeal  can  pofiibly  re- 

**  It  this  likenefs  is  to  be  found  m  the  human  foul,  it  comes 

JmTonsre-tobe  a  queftion  in  what  faculty  or  power  of  the  foul  it 
fp.  <9:  g  confifts-  Some  have  contended,  that  man  is  the  only  crea- 
the  image  ture  on  t},;g  earth  who  is  animated  by  a  principle  ellentially 
**  God'  different  from  matter  ;  and  hence  they  have  inferred,  that 
be  is  faid  to  have  been  formed  in  the  Divine  image,  on  ac- 


uucti  LumLiuuuit-uj  ‘\rr  ■ —  —  o  r 

cies  of  animals,  cannot  refult  from  any  organical  llrudure, 
or  be  the  quality  of  a  compound  extended  being.  The  vi¬ 
tal  principle  in  fuch  animals  therefore  muft  be  immaterial  as 
well  as  the  human  foul  ;  but  as  the  word  immaterial  denotes 
only  a  negative  notion,  the  fouls  of  men  and  brenes,  though 
both  immaterial,  may  yet  be  fnbiiances  effentialiy  different. 

This  being  the  cafe,  it  is  plain  that  the  Divine  image  in 
which  man  was  formed,  and  by  which  he  is  diftingui filed 
from  the  biute  creation,  cannot  confift  in  the  mere  circum- 
llance  of  his  mind  being  a  fubftance  different  from  matter, 
but  in  fome  politive  quality  which  diftinguifhes  him  from 
every  other  creature  on  this  globe.  .  .  .  | 

About  this  character iftic  quality  very  various  opinions 
have  been  formed.  Some  have  fuppofed  1{  ii  that  the  image  ,1^. 
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of  God  in  Adam  appeared  in  that  rectitude,  righteoufnefs, 

1  1  i*  r*  *  1*1  1  _ _  a  d  «  f* />♦•  T?  /I  ♦'i  /"l  n  rt 
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and  holinefs,  in  which  he  was  made  ;  for  God  made  man vinifU 
upright  (Ecclef.  vii.  2.),  a  holy  ar.d  righteous  creature  ;<L 3- 
which  holincfs  and  righteoufnefs  were  in  their  kind  perfect; 
his  undemanding  was  free  from  all  error  and  miftakes  ;  his 


will  biaffed  to  that  which  is  good ;  his  affedtions  flowed  in 


ft 
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a  right  channel  towards  their  proper  objects ;  there  were  no 
Jinful  motions  and  evil  thoughts  in  his  heart,  nor  any  pro- 
penfity  or  inclination  to  that  which  is  evil ;  and  the  whole 
of  his  condua  and  behaviour  was  according  to  the  will  of 
God.  And  this  righteoufnefs  (fay  they  1  was  natural ,  and 
not  perfonal  and  acquired.  It  was  not  obtained  by  the  exer- 
cife  of  his  free-will,  but  was  created  with  him,  and  belong¬ 
ed  to  his  mind,  as  a  natural  faculty  or  inHin^.”  They 
therefore  call  it  original  righteoufnefs ,  and  fuppofe  that  it  was 

loft  in  the  fall.  _  o* 

To  this  do&rine  many  cbjeflions  have  been  made,  it  has  objected 
been  faid  that  righteoufnefs  confifting  in  right  a&iors  pro- to. 
ceeding  from  proper  principles,  could  not  be  created  with 
Adam  and  make  a  part  of  his  nature  ;  becaufe  nothing  which 
is  produced  in  a  man  without  his  knowledge  and.  confer) t 
can  be  in  him  either  virtue  or  vice.  Adam,  it  is  added, 
was  unqueftionably  placed  in  a  ftate  of  trial,  which  proves 
that  he  had  righteous  habits  to  acquire  :  whereas  the  doc¬ 
trine  under  confideration,  affirming  his  original  righteouf- 
nefs  to  have  been  perftd,  and  therefore  incapable  of  im¬ 
provement,  is  inconfiftent  with  a  ftate  of  trial.  That  his 
underftanding  was  free  from  all  errors  and  miftakes,  has  been 
thought  a  blalphemous  portion,  as  it  attributes  to  man  one 
of  the  incommunicable  perfe&ions  of  the  Deity.  It  is  like- 
wife  believed  to  be  contrary  to  fad  ;  for  either  his  under¬ 
ftanding  was  bewildered  in  error,  or  his  affe&ions  flowed 
towards  an  miDroper  objed,  when  lie  fuffered  hinifeh  at  the 
perfuafion  of  his  wife  to  tranfg  refs  the  exp  refs  law  of  bs 
Creator.  The  objedor  txprtfTes  his  wonder  at  its  having 
ever  been  fuppofed  that  the  whole  of  Adam’s  condud  and 
behaviour  was  according  to  the  will  of  God,  when  it  is  fo 
notorious  that  he  yielded  to  the  ftrft  temptation  with 
which,  as  far  as  we  know,  he  was  affailed  in  paradife. . 

Convinced  by  thefe  and  other  arguments,  that  the  image 
of  God  in  which  man  was  created  could  not  confift  in  orl*  a,eJB, 
nlnal  righteoufnefs,  or  in  exemption  from  all  poflibdity  oi 

error,  many  learned  men,  and  liifhop  BuU*  among  others, 

have  ut. 
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Bnulnul  have  fuppofed,  that  by  the  Imaye  of  God  i?  to  be  under- 
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i^°  ftood  certain  gifts  and  powers  fupernatu rally  infufed  by  the 
fv—  Holy  Spirit  into  the  minds  of  our  firft  parents,  to  guide 
fs  them  in  the  ways  of  piety  and  virtue  This  om’iiion  they 
[Mon  of  reft  chiefly  upon  the  authority  of  Tatian,  Trenams,  Tertul- 
Cypnan,  Athanafius,  and  other  fathers  of  theprimi- 
live  church;  but  they  think,  at  the  fame  time,  that  it  is 
countenanced  by  feveral  paflkgts  in  the  New  Teftament. 
1  hus  when  St  Paul  fays  §,  «  and  fo  it  is  written,  The  firft 
v  man  Adam  was  made  a  living  f@ul,  the  laft  Adam  was  made 
V>  a  quickening  Spirit they  underftand  the  whole  paffage  as 
relating  to  the  creation  o{  man,  and  not  as  drawing  a  com¬ 
panion  between  Adam  and  Chrift,  to  fhow  the  great  fuoe- 
riority  of  the  latter  over  the  former.  In  fupport  of  this 
interpretation  they  obferve,  that  the  apoftle  immediately 
adds,  liowbeit,  that  was  not  firft  which  is  fpiritual,  but 
that  which  is  natural,  and  afterwards  that  which  is  fpiri¬ 
tual  an  addition  which  they  think  was  altogether  needlefs, 
if  by  the  quickening  Spirit  he  had  referred  to  the  incarna¬ 
tion  of  Chrift,  which  had  happened  in  the  very  age  in  which 
he  was  writing.  I  hey  are  therefore  ot  opinion,  that  the 
body  of  Adam,  after  being  formed  of  the  dull  of  the  ground, 
was. firft  animated  by  a  vital  principle  endowed  with  the  fa¬ 
culties  o  reafon  and  fenfation,  which  entitled  the  whole 
man  to  the  appellation  of  a  living  foul.  After  this  they 
fuppofe  certain  graces  of  the  Holy  Spirit  to  have  been  in¬ 
filled  into  him,  by  which  he  was  made  a  quickening  fpirit, 
or  foimcd  in  the  image  of  God  ;  and  that  it  was  in  confc- 
quence  of  this  fucceflion  of  powers  communicated  to  the 
fame  perfon,  that  the  apoftle  faid,  “  Howbeit,  that  was  not 
firft  which  is  fpiritual,  but  that  which  is  natural.” 

We  need  hardly  obferve,  that  with  refpedl  to  a  queftion 
of  this  kind  the  authority  of  Rattan  and  the  other  fathers 
quoted  is  nothing.  Thofe  men  had  no  better  means  of 
difcovenng  the  true  fenfe  of  .the  feriptures  of  the  Old 
I  eftam.ent  than  wc  have  ;  and  their  ignorance  of  the  ian- 
guage  in  which  thefe  feriptures  are  written,  added  to  fome 
metaphyfical  notions  rei petting  the  foul,  which  too  many  of 
them  had  derived  from  the  fchool  of  Plato,  rendered  them 
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very  ill  qualified  to  interpret  the  writings  of  Mofes.  Were 


authority  to  he  admitted,  we  ftiould  confider  that  of  bifhop 
Bull  and  his  modern  followers  as  o^greater  weight  than  the 
authority  of  all  the  ancients  to  whom  they  appeal.  But 
authority  cannot  be  admitted ;  and  the  reafoning  of  this 
learned  and  excellent  man  from  the  text  of  St  Paul  is  furely 
very  inconclufive.  It  makes  two  perfons  of  Adam  ;  a  firft, 
when  he  was  a  natural  man  compofcd  of  a  body  and  a  reafonahle 

llUsnded  5  3  vvdien  ^ie  was  endowed  with  the  gifts  of  the 

•Holy  Spirit  and  by  them  formed  in  the  image  of  God  !  In 
the  verfe  following  too,  the  apoftle  exprefsly' calls  the  fecond 
man,  of  whom  he  had  been  {peaking,  “  the  Lord  from 
heaven  ;”  but  this  appellation  we  apprehend  to  be  too  high 
for  Adam  in  the  ftate  of  greateft  perfection  in  which  he 
ever  exifted.  That  our  firft  parents  were  endowed  with  the 
gifts  of  the  Holy  Ghoft,  we  are  ftrongly  inclined  to  believe 
for  reafon3  which  fhall  be  given  by  and  by  ;  but  as  thefe  gifts 
were  adventitious  to  their  nature,  they  could  not  be  that 
image  in  which  God  made  man. 

Since  man  was  made'in  the  image  of  God,  that  phrafe, 
whatever  he  its  precife  import,  mu  ft  denote  fomething  pe¬ 
culiar  and  at  the  fame  time  eflential  to  human  nature  ;  but 
the  only  two  qualities  at  once  natural  and  peculiar  to  man 
ate  his  fhape  and  his  reafon.  As  none  but  an  anthropomor¬ 
phize  will  fly  that  it  was  Adam’s  fhape  which  reflected  this 
t  *maKe  of  his  Creator,  it  has  been  concluded  that  it  was  the 
acuby  of  reafon  which  made  the  refemblance.  To  give 
Avis  t0  this  argument  it  is  obferved  J,  that  when  God 

|r  fays,  “  let  us  make  man  in  our  image,”  he  immediately  adds, 
Vol.  XVIII,  Part  II.  *  ’ 
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“  kt  them  have  dominion  over  the  fifh  of  the  fea,  and  over 
the  fowl  of  the  air,  and  over  the  cattle,  and  over  all  the  earth 
but  as  many  of  the  cattle  have  much  greater  bodily  ftrenpth  ^ 

than  map,  this  dominion  could  not  be  maintained  but  by  the 
faculty  of  reafon  beftowed  upon  him  and  withheld  from  them. 

If  the  image  .of  God  was  impreffed  only  on  the  mind  of 
man,  this  reafoning  feems  to  be  conclufive  ;  but  it  has  been 
well  obferved  J  that  it  was  the  whole  man,  and  not  the  foul\  GUI'*  E9. 
alone,  or  the  body  alone,  that  is  faid  to  have  been  formed  in  t/y  °f  ■Dlvi- 
the  divine  image ;  even  as  the  whole  man,  foul  and  body, 
the  feat  of  the  new  ?.nd  fpiritual  image  of  God  in  regenera-  ^ 

tion  and  fanblification.  “  The  very  God  of  peace  (fays 
the.  apoftle)  fan&ify  you  wholly;  and  may  your  whole 
/pint,  foul  and  body ,  be  preferved  blamelefs  to  the  coming  of 
our  Lord  Jefus  Chrift.”  It  is  worthy  of  notice  too,  that 
the  reafon  afligned  for  the  prohibition  of  murder  to  Noah 
and  his  fons  after  the  deluge,  is,  that  man  was  made  in  the 
image  of  God.  “  Whofo  fheddeth  man’s  blood,  by  man 
fhall  his  blood  be  died  ;  for  in  the  image  of  God  made  he 


man.”  Thefe  texts  feem  to  indicate,  that  whatever  be 
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meant  by  the  image  of  God,  it  was  damped  equally  on  the 
foul  and  on  the  body.  In  vain  is  it  faid  that  man  cannot  re¬ 
ferable  God  in  fhape.  This  is  true,  but  it  is  little  to  the 
purpofe  ;  for  man  does  not  refemble  God  in  his  reafoning 
faculty  more  than  in  his  form.  Tt  would  be  idolatry  to 
fuppofe  the  fupreme  majefty  of  heaven  and  earth  to  have  a 
body  or  a  fhape;  and  it  would  be  little  fhort  of  idolatry  to 
imagine  that  he  is  obliged  to  compare  ideas  and  notions 
together ;  to  advance  from  particular  truths  to  general  pro- 
pelitions  ;  and  to  acquire  knowledge,  as  we  do,  by  the  tedi¬ 
ous  proccftes  of  indu&ive  and  fyllogiftic  reafoning.  There 
can  therefore  be  no  direbl  image  of  God  either  in  the  foul  8S 
or  in  the  body  of  man  ;  and  the  phrafe  really  feems  to  import  rrue  im** 
nothing  more  than  ,  thofe  powers  or  qualities  by  which  manp?rt  oftlie 
was  fitted  to  exercife  dominion  over  the  inferior  creation  .phra{e* 
as  if  it  had  been  faid,  “  Let  us  make  man  in  our  image,  after 
our  likenefs,  that  they  may  have  dominion,  See./  But  the 
ere&  form  of  man  contributes  in  fome  degree,  as  well  as  his 
rational  powers,  to  enable  him  to  maintain  his  authority  over 
the  brute  creation  ;  for  it  has  been  obferved  by  travellers, 
that  the  fierceft  beaft  of  prey,  unlefs  ready  to  perifh  by 
hunger,  fhrinks  back  from  a  fteady  look  of  the  human  face 
divine. 

By.  fome*,  however,  who  have  admitted  the  probability  * 
of  this  interpretation,  another,  and  in  their  opinion  a  ftiU 
better  reafon,  has  been  devifed  for  its  being  faid  that  man 
was.  formed  in  the  image  of  God.  All  the  members  of 
Chrift’s  body,  fay  they,  were  written  and  delineated  in  the 
book  of  God’s  purpofes  and  decrees,  and  had  an  ideal  ex- 
i {fence  from  eternity  in  the  divine  mind  ;  and  therefore  the 
body  of  Adam  might  be  faid  to  be  formed  after  the  , 
image  of  God,  becaufe  it  was  made  according  to  that 
idea.  But  to  this  reafoning  object  ions  may  be  urged,  which 
we  know  not  how  to  anfwer.  All  things  that  ever  were  or 
ever  fhall  be,  the  bodies  of  us  who  live  at  prefeut  as  well  as 
the  bodies  of  thofe  who  lived  5000  years  ago,  have  from  all  ' 
eternity  had  an  ideal  exiftence  in  the  Divine  mind  ;  nor  in 
this  fenfe  can  one  be  faid  to  be  prior  to  another.  It  could 
not  therefore  be  after  the  idea  of  the  identical  body  of 
Chrift  that  the  body  of  Adam  was  formed  ;  for  in  the  Di¬ 
vine  mind  ideas  of  both  bodies  were  prefent  together  from  all 
eternity,  and  each  body  was  undoubtedly  formed  after  the 
ideal  archetype  of  itfelf.  It  may  be  added  Ukewifc,  that  the 
body  of  Chrift  was  not  God,  nor  the  idea  of  that  body  the 
idea  of  God.  Adam  therefore  could  not  with  propriety,  or 
even  with  truth,,  be  faid  to  have  been  formed  in  the  image 
of  God,  if  by  that  phrafe  nothing  more  were  intended  than 
the  refemblance  between  his  body  and  the  body  of  Chrift. 
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Thefe  objections  to  this  interpretation  appear  to  us  un- 
anfiverable  ;  but  we  mean  not  to  dictate  to  our  readers. 
Every  man  will  adopt  that  opinion  which  he  thinks  (up- 
parted  by  the  beil  arguments;  but  it  is  obvious,  that  what¬ 
ever  more  may  be  meant  by  the  image  of  God  in  which  man 
was  made,  the  phrafe  undoubtedly  comprehends  all  thole 
powers  and  qualities  by  which  he  is  enabled  to  maintain 
his  authority  over  the  inferior  creation.  Among  thefe  the 
faculty  of  reafon  is  confefledly  the  molt  important  ;  for  it  is 
by  it  that  man  is  capable  of  being  made  acquainted  with  the 
Author  of  his  being,  the  relation  which  fubfilts  between 
them,  and  the  duties  implied  in  that  relation  from  the  crea¬ 
ture  to  the  Creator. 

That  the  fir  ft  man,  however,  was  not  left  to  difeover  thefe 
things  by  the  mere  efforts  of  his  own  unaffifted  reafon,  we 
have  endeavoured  to  (how  in  another  place  ;  (See  Religion, 

ns  ^ _ io.);  and  the  conclufion  to  which  we  were  there  led,  is 

confirmed  by  the  portion  of  revelation  heiore  us,  T  he  in- 
fpired  hiftorian  fays,  that  44  God  bleffed  the  feventli  day  and 
JanStfied Tt,  becaufe  that  in  it  he  had  refled  from  all  his 
works,  which  he  created  and  made  but  Adam  could  not 
have  under  flood  what  was  meant  by  the  fan&ification  of  a 
particular  day,  or  of  any  thing  elfe,  unlefs  he  had  previoully 
received  fome  religious  inllru&ion.  There  cannot  there¬ 
fore  be  a  doubt,  but  that  as  foon  as  mail  was  made,  his 
Creator  communicated  to  him  the  truths  of  what  is  called 
natural  religion,  which  we  have  endeavoured  to  explain  and 
eftabliih  in  Part  I.  of  this  article  ;  and  to  thefe  were  added 
the  precept  to  keep  holy  the  Sabbath-day,  and  let  it  apart 
for  the  purpofes  of  contemplation  and  worfhip. 

This  was  a  very  wife  inflitution,  as  all  the  divine  mflitu- 
tions  mull  be.  46  The  great  end  for  which  we  are  brought 
into  life,  is  to  attain  the  knowledge  and  be  confirmed  in  the 
love  of  God.  This  includes  obedience  to  his  will  m  thought, 
word,  and  deed,  or  that  courfe  of  conduit  which  can 
alone  make  us  happy  here,  and  fit  us  for  everlailing  glo¬ 
ry  hereafter.  But  of  thefe  things  we  cannot  retain  a 
proper  fenfe  without  clofe  and  repeated  application  of 
thought ;  and  the  unavoidable  cares  and  concerns  of  the 
prefent  life  occupying  much  of  our  attention,  it  is,  in  the 
nature  of  things,  neceffary  that  fome  certain,  portion  of 
time  fhould  le  appropriated  to  the  purpofes  of  religious  m- 
llrudlion  and  the  public  adoration  of  our  Creator,  in  whom 
we  all  live,  and  move,  and  have  our  being.”  Hence  a  very 
learned  divine  j*  has  inferred,  that  though  the  paiticular  time 
is  a  matter  of  pofitive  appointment,  the  observation  of  a  fab- 
bath  in  general  is  a  duty  of  natural  religion,  as  having  its 
foundation  in  the  reafon  of  things.  Sec  Sabbath. 

Man  therefore  in  his  natural  and  original  (late  was  a  rational 
and  religious  being,  bound  to  do  “juftice,  to  love  mercy,  to 
walk  humbly  with  his  God,  and  to  keep  holy  the  Sabbath 
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required  of  him  ;  for  as  foon  as  he  was  introduced  into  the 
terreftrial  paradife  and  admitted  into  covenant  with  his  Ma¬ 
ker,  he  was  placed  in  a Jupernatur  al  (late,  when  other  duties 
were  of  courfe  enjoined. 

That  our  firll  parents  were  both  made  on  the  fixth 
day,  Mofes  exprefsly  affirms  when  he  lays  ||,  that  <4God 
created  them  male  and  female,  and  bleffed  them,  and  call¬ 
ed their  name  Mam  (k),  in  the  day  when  they  were 
created  but  that  they  were  introduced  into  the  garden 
of  Eden  on  that  day,  is  an  opinion  which,  however  gene- 


•  Thefe  feem  to  be  all  the  duties  which  in  that  date  were 
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rally  it  may  be  received,  feems  rmt  to  be  reconcitcable  w  ith 
the  plain  narrative  of  the  1  acred  penman.  After  telling  115 
that* on  the  fixth  day  God  finifhed  all  his  works,  which  he 
faw  to  be  very  good,  and  relied  on  the  ftventh  day ,  he  bnefly 
recapitulates  the  hiftory  of  the  generations  of  the  heavens 
and  of  the  earth,  gives_us  a  more  particular  account  of  the 
formation  of  the  firft  man,  informing  us  that  the  4  Lord 
God  formed  him  out  of  the  dull  of  the  ground,  and  breathed 
into  his  no  ft  tils  the  breath  of  life,  when  man  became  a  living 
foul  and  then  proceeds  to  lay  tnat  the  44  Lord  God^ 
planted  a  garden  eaftward  in  Eden,  wheie  lie  put  the  man^  -> 
whom  he  had  formed.”  from  this  fhoit  hillory  of  the  firil 
pair  it  appears  beyond  difpute  evident,  that  neithei  the  man 
nor  the  woman  was  formed  In  the  garden  ;  and  that  fiom 
their  creation  tome  time  ebtpfed  before.  the  garden  was 
prepared  for  their  reception,  islikewife  evident  from  a  com-  ^ 
parifon  of  Gen.  i.  29.  with  Gen.  ii.  16,  17.  In  the  fir  ft  ol  Before  he  4 
thefe  paffages  God  gives  to  man,,  immediately  alter  hiSwaspta«4  V 
creation,  4t  every'  herb  bearing  leed  which  was  upon  the  ^  ^  ^  j 
face  of  all  the  earth,  and  every  tree,  without  exception, /<co# 
in  which  was  the  fruit  of  a  tree  bearing  feed  :  to  him  he 
fold  it  ihould  be  for  meat.”  In  the  fecond,  44  he  command-  J 
ed  the  man,  faying,  of  everyr  tree  o.*  the  garden  thou  mayeft 
freely  eat  ;  but  of  the  tree  of  knowledge  of  good  and 
evil,  thou  (halt  not  eat  of  it  ;  for  in  the  day  thou  eateii 
thereof  thou  (halt  furety  die  ”  When  the  firft  grant  of 
food  was  given,  Adam  and  his  wife  mufl  have  been  where 
no  tree  of  knowledge  grew,  and  they  muft  have  been  in¬ 
tended  to  live  at  leail  fo  long  in  that  (late  as  that  they 
fhould  have  occafion  for  food,  othervvife  the  formal  grant  of 
it  would  have  been  not  only  fnperfhious,  but  apt  to  miflead 
them  with  refpeft  to  the  fubfequent  reilriefiion. 

In  this  original  date  man  was  under  the  difcipline  of  what 
we  have  called  natural  religion ,  entitled  to  happiiiefs  while  he 
fhould  perforin  the  duties  required  of  lurn,  and  liable  to 
punifhment  when  he  fhould  negle£t  thole  duties,  or  tranforefs 
the  law  of  his  nature  as  a  rational  and  moral  agent.  This 
being  the  cafe,  it  is  a  matter  of  fome  importance,  and  whac 
will  enable  us  to  perceive  more  clearly  the  prerogatives  of 
Chriftianity,  to  afeertain,  if  we  can,  what  the  rewards  and 
punifhments  are  which  natural  religion  holds  out  to  her  vo- 

That  under  every  difpenfation  of  religion  the  pious  and 
virtuous  man  fliall,  duiing  the  whole  of  his  exiftence,  enjv/y 
more  happ'nefs  than  miiery ;  and  that  the  incorrigibly  wic¬ 
ked,  if  there  be  any  fuch,  fliall  have  a  greater  portion  ol  mi- 
fery  than  happinefs,  are  truths  which  cannot  be  controverted 
by  any  one  who  admits,  that  the  Almighty  governor  ol  the 
univerfe  is  a  Being  of  wifdom,  gooduefs,  and  juft  ice.  But 
refpefiling  the  rewards  of  virtue  and  the  punifhment  of  vice, 
more  than  thefe  general  truths  feems  not  to  be  taught  by 
natural  religion.  Many  divines,  however,  of  great  teaming  Did  not,  j 
and  worth,  have  thought  otherwife,  and  have  contended,  that  when  l  ^ 
from  the  nature  of  things  the  rewards  bellowed  by  an  infinite  title  hinl 
God  upon  piety  and  virtue  mull  be  eternal  like  their  au-  ro  ctcr;.al 
thor.  Thefe  men  indeed  appear  willing  enough  to  allow  life, 
that  the  punifhments  with  which  natural  religion  is  armed 
againft  vice  muft  be  only  of  a  temporary  duration,  becaufe 
reafon,  fay  they,  is  ready  to  revolt  at  the  thought  01  everlajt- 
trig  punifhment. 

1  his  opinion,  which  confounds  natural  with  revealed  reli¬ 
gion,  giving  to  the  former  an  important  truth  which  belongs 
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all  living,  and  particularly  of  that  bleffed  feed  which  was  to  bruife  the  head  of  the  lerpent.  J 
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exclufively  to  the  latter,  has  been  fo  ably  confuted  by  a  learn¬ 
ed  writer,  who  was  never  averfe  from  allowing  to  human 
reafon  all  the  difcoveries  which  it  can  juflly  claim,  that  we 
fhall  fubmit  his  arguments  to  our  readers  in  preference  to 
any  thing  which  we  can  give  ourfelves. 

“  If  reafon  doth,  on  the  one  hand,  feem  to  revolt  at  ever- 
Injlmg punijhment,  wc  mull  confefs  that  fancy,  on  the  other, 
(even  when  full  plumed  by  vanity ),  hath  fcarce  force  enough 
to  rife  to  the  idea  of  infinite  rewards.  How  the  heart  of  man 
came  to  confider  this  as  no  more  than  an  adequate  retribution 
for  his  right  condudl  during  the  fhort  trial  of  his  virtue  here, 
would  be  hard  to  tell,  did  we  not  know  what  monflcrs 
pride  begot  of  old  upon  Pagan  philo fophy  ;  and  how  much 
greater  hill  tliefe  latter  ages  have  difcloled,  by  the  long  in¬ 
cubation  of  frhool -divinity  upon  folly.  What  hath  been 
urged  from  natural  reafon,  in  fupport  of  this  extravagant 
prefumption,  is  fo  very  (lender,  that  it  recoils  as  you  enforce 
it.  Fir  ft,  you  fay,  6  that  the  foul,  the  fubjedl  of  thefe  eter¬ 
nal  rewards,  being  immaterial ,  and  fo  therefore  unaffedfed  by 
the  caufes  which  bring  material  things  to  an  end,  is,  by  its 
nature,  fitted  for  eternal  rewards. — This  is  an  argument  ad 
ignorantiam ,  and  holds  no  farther.  —  Becaufe  an  immaterial  be¬ 
ing  is  not  fubjedl  to  that  mode  of  diffolution  which  affcdls 
material  fubftanccs,  you  conclude  it  to  be  eternal.  This  is 
going  too  fall*  There  may  be,  and  probably  -are,  many 
natural  caufes  (unknown  indeed  to  us),  whereby  immaterial 
beings  come  to  an  end.  But  if  the  nature  of  things  cannot, 
yet  God  certainly  can,  put  a  final  period  to  fuch  a  being  when 
it  hath  ferved  the  purpofe  of  its  creation.  Doth  annihi¬ 
lation  impeach  that  wifdom  and  goodnefs  which  was  dif- 
played  when  God  brought  it  out  of  nothing  P  Other  immate¬ 
rial  beings  there  are,  viz.  the  fouls  of  brutes,  which  have  the 
fame  natural  fecurity  with  man  for  their  exiftence,  of  whofe 
ete  nity  we  never  dream.  But  pride,  as  the  poet  obferves, 
tails  God  utijuji. 

If  man  alone  engrofs  not  heaven’s  high  care  5 
Alone  made  per  fed,  here,  immortal  there. 

However,  let  us  (for ’  argument’s  fake)  allow  the  human 
foul  to  be  unperifhable  by  nature,  and  fecured  in  its  ex¬ 
igence  by  the  unchangeable  will  of  God,  and  fee  what  will 
follow  from  thence —  An  infinite  reward  for  virtue,  during  one 
moment  of  its  exiftence,  becaufe  reafon  difeovers  that,  by 
the  law  of  nature,  fome  reward  is  due  ?  By  no  means. 
When  God  hath  amply  repaid  us  for  the  performance  of  our 
duty,  will  he  be  at  a  lofs  how  to  difpofe  of  us  for  the  long 
remainder  of  eternity?  May  he  not  find  new  and  endlefs 
employment  for  reafonable  creatures,  to  which,  when  pro¬ 
perly  difeharged,  new  rewards  and  in  endlefs  fucccfiion  will 
be  afTigned  ?  Modefl  reafon  feems  to  cli&ate  this  to  the  fol¬ 
lowers  of  the  law  of  nature.  The  flattering  expedient  of 
eternal  rewards  for  virtue  here  was  invented  in  the  fim- 
plicity  of  early  fpeculation,  after  it  had  fairly  brought  men 
to  conclude  fhat  the  foul  is  immaterial. 

“  Another  argument  urged  for  the  eternity  of  the  re¬ 
wards  held  out  by  natural  religion  to  the  practice  of  piety 
and  virtue  is  partly  phyflcal  and  partly  moral.  The  rneut 
of  fervice  (fay  the  admirers  of  that  religion)  increafes  in 
proportion  to  the  excellence  of  that  Being  to  whom  our  fer¬ 
vice  is  diredled  and  becomes  acceptable.  A  n  infinite  being, 
therefore,  can  difpenfe  no  rewards  but  what  are  infinite. 
And  thus  the  virtuous  man  becomes  intitled  to  immortality. 

”  The  misfortune  is,  that  this  reafoning  holds  equally  on 
the  fide  of  the  unmerciful  do&ors,  as  they  are  called,  who 
doom  the  wicked  to  everlasting  punishment.  Indeed 
were  this  the  only  diferedit  under  which  it  labours,  the 
mercilefs  doctors  would  hold  themfelves  little  concerned. 
But  the  truth  is,  that  the  argument  from  infinity  proves 
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juft  nothing.  To  make  it  of  any  force,  both  the  parties 
fhould  be  infinite.  This  inferior  emanation  of  God’s  image , 
man,  fhould  either  be  fupremely  good  or  lupremely  bad,  a  ■ 
kind  o^  deity  or  a  kind  of  devil.  But  thefe  reafoners,  in 
their  attention  to  the  divinity ,  overlook  the  humanity  which 
makes  the  decreafe  keep  pace  with  the  accumulation,  till 
the  rule  of  logic,  that  the  conclufon  Jollows  the  weaker  part, 
comes  in  to  end  the  difpute  £.  f  Wavbur 

Thefe  arguments  feem  to  prove  unanfwerably  that  \m-ion* 
mortaiity  is  not  eflential  to  any  part  of  the  compound  being 
man,  and  that  it  cannot  be  claimed  as  a  reward  due  to  hislx. 
virtue.  It  is  not  indeed  eflential  to  any  created  being,  for 
what  has  not  exiftence  of  itfelf,  cannot  of  itfelf  have  per¬ 
petuity  of  exiftence  (fee  Metaphysics,  n5  272,  See.)  ;  and 
as  neither  man  nor  angel  can  be  profitable  to  God,  they  can¬ 
not  claim  from  him  any  thing  as  a  debt.  Both,  indeed,  aa 
moral  agents  have  duties  preferibed  them  ;  and  while  they 
faithfully  perform  thefe  duties,  they  have  all  the  fecurity 
which  can  arife  from  the  perfedl  benevolence  of  him  who 
brought  them  into  exiftence,  that  they  fhall  enjoy  a  fuffi- 
cient  portion  of  happinefs  to  make  that  exiftence  preferable 
to  non-exiftence;  but  reafon  and  pliilofophy  furnifh  no  data 
from  which  it  can  be  inferred  that  they  (hall  exift  for  ever. 

Man  is  compoled  in  part  of  periftiable  materials.  However 
perfedt  Adam  maybe  thought  to  have  been  when  he  came  firft: 
from  the  hands  of  his  Creator,  his  body,  as  formed  of  the  duft 
of  the  ground,  muft  have  been  naturally  liable  to  decay  anddif- 
folution.  His  foul,  indeed,  was  of  a  more  durable  fubftanee ; 
but  as  it  was  formed  to  animate  his  body,  and  had  no  prior 
confcious  exiftence,  it  is  not  eafy  to  conceive  what  fhould  have 
led  him,  under  an  equal  providence,  where  rewards  and 
punifhmcnts  were  exadtly  diflributed,  to  fuppofe  that  one 
part  of  him  ftiould  furvive  the  other.  In  his  natural  and 
original  ftate,  before  the  covenant  made  with  him  in  paradife,  $S 
he  was  unqueftionably  a  mortal  creature.  How  long  he^am. 
continued  in  that  ftate,  it  feems  not  poffible  to  form  a  plau-  troducfticri 
Able  conjedbire.  Bifhop  Warburton  fuppofes  him  to  have  into  para- 
lived  feveral  years  under  no  other  difpenfation  than  that  ofd'fe  liable 
natural  religion ;  during  which  lie  was  as  liable  to  death  as  hist0  ^eatk* 
fallen  pofterity  are  at  prefent. 

“  We  muft  needs  conclude  (fays  this  learned  writer*),*  Divine 
that  God  having  tried  Adam  in  the  fate  of  nature ,  and  ap-^e^ilcn* 
proved  of  the  good  ufe  he  made  of  his  free-will  under  the^p/^* 
direction  of  that  light,  advanced  him  to  a  fuperior  ftation  in  96 
Paradife .  How  long,  before  this  remove,  man  had  con- How  long 
tinued  fubjedl  to  natural  religion  alone,  we  earsonly  guefs:  but^ 
of  this  we  maybe  affured,  that  it  was  fome  confiderable^at^ 
time  before  the  garden  of  Eden  could  naturally  be  made 
fit  for  his  reception.  Since  Mofes,  when  he  had  concluded 
his  hiftory  of  the  creation,  and  of  God’s  rtf  on,  and  fandifi - 
cation  of,  the  feventh  day  proceeds  to  fpeak  of  the  condi¬ 
tion  of  this  new  world  in  the  following  terms  :  “  And  God 
made  every  plant  of  the  field  before  it  was  in  the  earthy  and 
every  herb  of  the  field  before  it  grew  ;  for  the  Lord  God  had 
not  caufed  it  to  rain  upon  the  earth  J.’  Which  feems  plainly!  Gen.  ii, 
to  intimate,  that  when  the  feeds  of  vegetables  had  been4i5« 
created  on  the  third  day,  they  were  left  to  nature,  in  its 
ordinary  operations,  to  mature  by  fun  and  fhowers.  So 
that  when  in  coutfe  of  time  Paradife  was  become  capable 
of  accommodating  its  inhabitants,  they  were  tranfplanted 
thither.” 

This  reafoning  is  not  without  a  portion  of  that  ingenuity 
which  was  apparent  in  every  thing  that  tell  from  the  pen  of 
Warburton  ;  but  it  was  completely  confuted  alrr.oft  as  foon 
as  it  was  given  to  the  public,  and  fhown  to  be  deduced 
from  premifes  which  could  be  employed  againft  the  author’s 
fyftem.  If  only  the  feeds  of  vegetables  were  created  on  the 
third  day,  and  then  left  to  nature,  in  its  ordinary  operations, 
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to  mature  by  fun  and  fhowers,  the  firft  pa'r  mud  have 
peri  (bed  before  a  bugle  vegetable  could  Le  fit  to  furnifti 
them  with  food;  and  we  may  fuppofe  that  it  was  to  prevent 
'  this  diiafter  that  the  garden  of  Eden  was  miraculoufiy  ftored 
at  once  with  full  grown  trees  and  fruit  in  perfect  maturity, 
whilft  the  reft  of  the  earth  was  left  under  the  ordinary  laws 
of  vegetation.  Theie  is,  however,  no  evidence  that  they 
were  only  the  feeds  of  vegetables  that  God  cieated.  On 
the  contrary.  Mofes  fays  exprefsly  f ,  that  God  made  the 
earth  on  the  third  day  bring  fortieth e  herb  yielding  feed  after 
his  kind,  and  the  tree  yielding  fruit  whole  feed  was  .  in  nfelf 
after  his  kind  and  when  he  recapitulates  the  hiftory  of 
the  creation,  he  fay?,  that  God  made,  not  every  feed,  but 
every  plant  of  the  field  before  it  was  in  the  earth,  and  every 
herb  of  the  field  before  it  grew.  From  the  procefs  of  vege¬ 
tation,  therefore,  nothing  can  be  inferred  with  refpedl  to 
the  time  of  Adam’s  introduction  into  Paradiie,  or  to  afeer- 
tain  the  donation  of  his  origin?.!  ftate  of  nature.  If  angels 
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general  oradtice  of  juftice,  mercy,  and  piety,  fliall  contribute 
to  the  ium  of  human  happinefs.  The  new  law  peculiar  to  ftaieof 
his  paradifaical  ftate  was  the  command  not  to  eat  of  the  fruit , 
of  the  tree  of  the  knowledge  of  good  and  evil  1  his  was 
a  poiitive  precept,  not  founded  in  the  nature  of  man,  but 
very  proper  to  be  the  teft  ol  his  obedience  to  the  will  of  his 
Creator.  The  laws  of  piety  and  virtue  are  fanftioned  by 
nature,  or  by  that  general  fyftem  of  rules  according  to  which  ^  98 
God  governs  the  phyiical  and  moral  worlds,  and  by  which  c_ve. 
he  has  fecured,  in  fome  ftate  or  other,  happinefs  to  then/1^- 
pious  and  virtuous  man,  and  mifery  to  \ uch  as  fnall  prove  Irjac}e 
incorrigibly  wicked.  The  law  refpe&ing  the  forbidden  -.dam  in 
fruit  was  fan&ioned  by  the  penalty  of  death  denounced  daradife, 
againft  difobedience  ;  and  by  the  iubje&s  of  that  law  the 
nature  of  this  penalty  mud  have  been  perfectly  underilood : 
but  Chriftian  divines,  as  we  {hall  afterwards  fee,  have  differed 
widely  in  opinion  reipe&ing  the  full  impoit  of  the  Hebrew 
words  which  our  tranfiators  have  rendered  'by  the  phrafe 


were  created  during  the  fix  days  or 


giver  writes  the  hiftory,  an  hypothefis  very  generally  received 
(fee  Angel  ,  though  in  the  opinion  of  the  prefent  writer 
not  very  probable,  there  can  be  no  doubt  but  our  firft  pa¬ 
rents  lived  a  coniiderahie  time  under  the  law  of  nature  before 
they  were  raifed  to  a  fuperior  ftation  in  the  garden  of  Eden; 
for  it  feems  very  evident  that  the  period  of  their  continu¬ 
ance  in  that  ftation  was  not  long.  Of  this,  however,  no¬ 
thing  can  be  faid  with  certainty.  They  may  have  lived  for 
years  or  only  a  few  clays  in  their  original  ftate  ;  .but  it  is 
very  neceffary  to  diftinguifti  between  that  ftate  in  which 


which  the  Hebrew  law-  thou  Jbalt  furely  die.  All,  however,  agree  that  they  threaten- 


they  were  under  no  other  difpenfation  than  what  is.com- 


monly  called  natural  religion,  entitled,  upon  their  obedience, 
to  the  indefinite  rewards  of  piety  and  virtue,  and  their  ftate 
in  Paradife  when  they  were  put  under  a  new  laws  and  by 
the  free  grace  of  God  promifed,  if  they  fhould  be  obedient, 
a  fupernatural  and  eternal  reward  Into  that  ftate  . we  mull 
now  attend  them,  and  afeertain,  if  we  can,  the  precife  terms 
of  the  firft  covenant. 

Mofes,  who  in  this  inveftigation  is  our  omy  guide,  tells 
119,  that  the  Lord  God,  after  he  had  formed  the  firft  pair, 
*<  planted  a  garden  eaftward  in  Eden,  and  took  the  man 
and  put  him  into  the  garden  to  diefs  it  and  to  keep  it. 
And  the  Lord  God  (continues  he)  commanded  the  man, 
faying,  of  every  tree  of  the  garden  thou  mayeft  freely  eat  ; 
but  of  the  tree  of  the  knowledge  of  good  and  evil  thou 
(halt  not  eat  of  it  ;  for  in  the  day  that  thou  eateft  thereof, 
thou  {halt  furely  die}.”  Here  is  no  mention  made  of  the 
laws  of  piety  and  moral  virtue  icfulting  from  the  relation  in 
which  the  various  individuals  of  the  human  race  {land  to 
each  other,  and  in  which  all  as  creatures  (land  to  God  their 
Almighty  and  beneficient.  Creator.  With  thefe  laws  Adam 
was  all eady  well  acquainted ;  and  he  muft  have  been  fenfible, 
that  as  they  were  founded  in  his  nature  no  fubfequent  law 
could  difpenfe  with  their  obligation.  They  have  been 
equally  binding  upon  all  men  in  every  ftate  and  under  every 
difpenfation  ;  and  they  will  continue  to  be  fo  as  long  as  the 


ed  death/  in  the  common  acceptation  of  the  word,  or  the 
reparation  of  the  foul  and  body  as  one  part  of  the  ptinifli- 
ment  to  be  incurred  by  eating  the  forbidden  fruit  ;  and 
hence  we  muft  infer,  that  had  the  foi bidden  fruit  not  been 
eaten,  our  firft  parents  would  never  have  died,  becaufe  the 
penalty  of  death  was  denounced  againft  no  other  tranfgrefiion. 
What  therefore  is  laid  refpedbng  the  fruit  of  the  tree  of 
knowledge,  implies  not  only  a  law  but  alfo  a  covenant  (l)» 
promifing  to  man,  upon  the  obfei  vancc  of  one  poiitive.  pre¬ 
cept,  immortality  or  eternal  life  ;  which  is  not  cffential  to 
the  nature  of  any  created  being,  and  cannot  be  claimed  as 
the  merited  reward  ot  the  gr eateft  virtue  or  the  mod  fer¬ 
vent  piety. 

This  obvious  truth  will  enable  us  to  difpofe  of  the. ob¬ 
jections  which  have  been  fometimes  brought  by  free-think¬ 
ing  divines  againft  the  wifdom  and  juftice  of  punififing  fo 
feverely  as  by  death  the  breach  of  a  mere  pofitive  precept  ; 
which,  coniidered  in  itfelf,  or  as  conneAed  with  the  general 
principles  of  moral  obligation,  appears  to  be  a  precept  of 
very  little  importance.  We  have  only  to  reply,  that  as  an 
exemption  from  death  is  not  due  either  to  the  nature  or  to  the 
virtue  of  man,  it  was  wife  and  juft  to  make  it  depend  upon 
the  obfervanceof  a  pofitive  precept,  to  imprefs  upon  the  minds 
of  our  firft  parents  a  conftant  convidion  that  they  were  to  be 
preferved  immortal,  not  in  the  ordinary  courfe  of  divine  pro¬ 
vidence,  but  by  the  fpecial  grace  and  favour  of  God.  ri  he 
fame  confideration  will  {how  us  the  folly  of  thole  men  who, 
becaufe  the  terms  of  the  firft  covenant,  as  ftated  in  fome 
fyftems  of  theology,  agree  not  with  certain  phiiofophical 
maxims  which  they  have  adopted,  are  for  turning  all  that  is 
faid  of  the  trees  of  knowledge  and  of  life  into  figuie  and 
allegory.  But  the  other  trees  which  Adam  and  Eve  were 
permitted  to  eat  were  certainly  real  trees,  or  they  muft  have 
periled  for  want  of  food.  And  what  rules  of  interpretation 
will  authorife  us  to  interpret  eating  and  trees  literally  in  one 
part  of  the  fentence  and  figuratively  in  the  other  ?  A  garden 


f,  y  T,  does  not  appear  that  anv  tranfadion  between  God  and  mankind  in  general  was  denominated  by  a  word  equiva- 
lent  to  the  EndKh  word  covenant\\W  the  end  of  the  fourth  century,  when  fuch  phraleology  was  introduced  into  the 
rWV,  hi  rWelebrated  Au-uftine,  bifhoo  of  Hippo.  That  the  phrafeology  is  ftr.ftly  proper  no  man  can  fuppole 
who  reflet  on  the  infinite  diftance  between  the  conning  parties,  and 

to  the  terms  propofed  or t0  reJet?  ’ as  offered  \0  him.  The  won!  difpenfation  would  more  accurately  denote  what  « 

immortality  on  the  terms  0  but  as  tll;s  laft  ;s  ;n  general  ufe,  we  have  retained  it  as  fufficient,  when  thus  explained,  to 

diftingmfh  what  Lin  received  from  God  upon  certain  pofitive  conditions,  from  what  he  had  a  claim  to  by  the  conftuution 
of  his  nature. 


I! 


T  H  E  O 

in  a  delightful  climate  is  the  very  habitation,  and  the  fruits 
produced  in  that  garden  the  very  food,  which  we  fhould 
naturally  fuppofe  to  have  been  prepared  for  the  progenitors 
of  the  human  race  ;  and  though  in  the  garden  a&ually  fitted 
up  for  this  purpoft  two  t  ees  were  remarkably  diftinguifhed 
from  the  reft,  perhaps  in  fituation  and  appearance  as  well  as 
in  ufe,  the  diftindtipn  was  calculated  to  ferve  the  beil  of 
purpofes.  i  he  one  called  the  free  of  life,  of  which,  while 
they  continued  innocent,  they  were  permitted  to  eat,  ferved 
as  a  facramental  pledge  or  affurance  on  the  part  of  God, 
that  as  long  as  they  fhould  obferve  the  terms  of  the  cove¬ 
nant  their  life  fhould  be  prderved ;  the  other,  of  which  it  was 
death  to  tafte,  was  admirably  adapted  to  imprefs  upon  their 
minds  the  neceffity  of  implicit  obedience  to  the  Divine  will, 
in  whatever  manner  it  might  be  made  known  to  them. 

A  queflion  has  been  flatted,  and  it  is  of  fome  importance, 
What  would  have  finally  become  of  men  if  the  firft  cove¬ 
nant  had  not  been  violated  ?  That  they  would  have  been  all 
immortal  is  certain  ;  but  it  is  by  no  means  certain  that  they 
would  have  lived  for  ever  upon  this  earth.  On  the  contrary, 
it  has  been  an  article  of  very  general  belief  in  all  ages  of  the 
church  *,  that  the  garden  of  Eden  was  an  emblem  or  type 
of  heaven,  and  therefore  called  Paradife  (fee  Paradise); 
*j\re  and  that  under  the  firft  covenant,  mankind,  after  a  fufiicient 
oaf  probation  here,  were  to  be  tranfiated  into  heaven  without 
I  d  it  I  t  tailing  death.  This  do&rinc  is  not  indeed  explicitly 
irwla-  taught  in  f’eripture ;  but  many  things  confpire  to  make 
•:>Wit  highly  probable.  The  frequent  communications  between 
eavar;  G°d  and  man  before  the  fall(M),  feem  to  indicate  that  Adam 
was  training  up  for  fome  higher  ftate  than  the  terreftrial  paia- 
dife.  Had  he  been  intended  for  nothing  hut  to  cultivate 
tire  ground  and  propagate  his  fpecics,  he  might  have  been 
left  like  other  animals  to  the  guidance  of  his  own  reafon 
and  inilincts  ;  which,  alter  the  rudiments  of  knowledge  were 
communicated  to  him,  muft  furely  have  been  fufheient  to 
diicdt  him  to  every  thing  neceffary  to  the  comforts  of  a  life 
merely  fenfual  and  rational,  otherwife  he  would  have  been 
an  imperfedt  animal.  It  is  obvious  too,  that  this  earth,  how¬ 
ever  fertile  it  may  have  originally  been,  could  not  have  af- 
ford.ed  the  means  of  fubliftencc  to  a  raqe  of  immortal  beings 
multiplying  to  infinity.  Iror  thefe  reafons,  and  others 
which  will  readily  occur  to  the  reader,  it  feems  incontrover¬ 
tible,  that,  under  the  fir  It  covenant,  either  mankind  would 
have  been  fucceffively  tranfiated  to  fome  fuperior  ftate,  or 
would  have  ceafed  to  propagate  their  kind  as  foon  as  the 
earth  fhould  have  been  replenifhed  with  inhabitants.  He 
who  reflects  on  the  promife,  that,  after  the  general  refurrec- 
tion,  there  is  to  be  a  new  heaven  and  a  new  earth,  will  pro¬ 
bably  embrace  the  latter  part  of  the  alternative ;  but  that 
part  in  its  confequences  differs  not  from  the  former.  In  the 
new  earth  promifed  in  the  Chriftian  revelation,  nothing  is  to 
dwell  but  lighteoufnefs.  It  will  therefore  be  precifely  the 

I  fame  with  what  we  conceive  to  be  expreffed  by  the  word 
heaven  ;  and  if  under  the  firft  covenant  this  earth  was.  to 
be  converted  into  a  fimilar  place,  where,  after  a  ceitain 
period,  men  fhould  neither  marry  nor  be  given  in  marriage, 
but  enjoy  what  divines  have  called  the  beatific  vtfiion ,  we 
may  confidently  affirm,  that,  had  the  firft  covenant  been 
faithfully  obierved,  Adam  and  his  pbfterity,  after  a  fufiicient 
roc  probation,  would  all  have  been  tranfiated  to  fome  fuperior 
ftate  or  heaven. 

To  fit  them  for  that  ftate,  the  gifts  of  divine  grace  feem 


’>  ts  of 
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to  have  been  abfolutely  neceffary.  To  them  it  was. a  ftate 
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certainly  fupernatund,  otherwife  a  God  of  infinite  wifdcm  Original 
and  perfect  goodnefs  would  not,  for  a  moment,  have  placed  ^ate 
them  in  an  inferior  ftate.  But  to  enable  any  creature,  elpe- 
cially  iuch  a  creature  as  man,  whom  an  ancient  philosopher 
has  juftly  flyled  to  rife  above  its  nature , 

foreign  and  divine  aid  is  unqueftionably  requifite :  and 
therefore,  though  we  cannot  perfuade  ourfelves  that  the  gifts 
of  the  Holy  Ghoft  conflituted  that  image  of  God  in  which 
man  was  originally  made,  we  agree  with  bifliop  Bull,  that 
thefe  gifts  were  bellowed  upon  our  firft  parents  to  enable 
them  to  fulfil  the  terms  of  the  covenant  under  which  they 
were  placed. 

Upon  the  whole,  we  think  it  apparent  from  the  portions  of 
feripture  which  wc  have  examined,  that  Adam  and  Eve  were 
endued  with  fucli  powers  of  body  and  mind  as  fitted  them  to 
exercife  dominion  over  the  other  animals;  that  thole  powers 
conflituted  that  image  of  God  in  which  they  ale  faid  to 
have  been  formed  ;  that  they  received  by  immediate  revela¬ 
tion  the  firft  principles  of  all  nfefui  knowledge,  and  efpecial- 
ly  of  that  lyftem  which  is  ufually  called  natural  religion  ;  that 
they  lived  for  fome  time  with  no  other  religion,  entitled  to 
the  natural  rewards  of  piety  and  virtue,  but  all  the  while 
liable  to  death  ;  that  they  were  afterwards  tranfiated  into 
paradife,  where  they  were  placed  under  a  new  law,  with  the 
penalty  of  death  threatened  to  the  breach  of  ir,  and  the  pro»  T0I 
mile  of  endlefs  life  if  they  fhould  faithfully  obferve  it  ;  and  It  is  there* 
that  they  were  endued  with  the  gifts  of  the  Holy  Ghoft,  tof°r^  impro- 
enable  them,  it  not  wanting  to  themfelves,  to  fulfil  the  terms  PerIy  caile(^ 
of  that  covenant,  which  has;  been  improperly  termed 
covenant  cf  works,  fince  it  flowed  from  the  mere  grace  ot 
God,  and  conferred  privileges  on  man  to  which  the  moll 
perfect  human  virtue  could  lay  no  juft  claim. 

Sect.  III.  Of  the  Fall  of  Adam,  audits  Confequences . 

1*  fom  the  preceding  account  of  the  primeval  ftate  of  man, 
it  is  evident  that  his  continuance  in  the  terreftrial  paradife, 
together  with  all  the  privileges  which  he  there  enjoyed,  were 
made  to  depend  upon  his  obfervance  of  one  pofitive  preceot. 

Every  other  duty  incumbent  on  him,  whether  as  reiulting 
from  what  is  called  the  law  of  his  nature,  or  from  the  exprefs 
command  of  his  God,  was  as  much  his  duty  before  as  after  he  \s  k°couIT 
was  introduced  into  the  garden  of  Eden  ;  and  though  thebe  violated 
tranfgrefiion  of  any  law  would  undoubtedly  have  beenonbr  b7 
punifked,  or  have  been  forgiven  only  in  confequence  of  fin-^ ^  bedi- 
cei  e  repentance  and  amendment,  it  does  not  appear  that  a^ofitive-011^ 
breach  o!  the  moral  law,  orof  the  commandment  respecting  command*, 
the  fan&ificatiou  ot  the  Sabbath-day,  would  have  been  punifh- 
ed  with  death,  whatever  may  be  the  import  of  that  word  in 
the  place  where  it  is  firft  threatened^  The  punifhment  was 
denounced  only  againft  eating  the  fruit  of  the  tree  of  the 
knowledge  of  good  and  evil :  For  “  the  Lord  God  com¬ 
manded  the  man,  faying,  of  every  tree  of  the  garden  thou 
mayeft  freely  eat,  but  of  the  tree  of  the  knowledge  of  good 
and  evil  thou  fhalt  not  eat  of  it-;  for  in  the  day  that  thou 
eateft  thereof  thou  fhalt  furely  died9  To  the  word  death 
in  this  pafiage  divines  have  affixed  many  and  different  mean¬ 
ings.  By  fome  it  isfuppoled  to  import  a  fepaiation  of  the 
foul  and  body,  while  the  latter  was  to  continue  in  a  ftate  of 
confeious  exiftence ;  by  others,  it  is  taken  to  imply  annihi¬ 
lation  or  a  ftate  without  confcioufnefs  ;  by  fome,  it  is -imagin¬ 
ed  to  fignify  eternal  life  in  torments  ;  and  by  others  a  ipi* 
titual  and  moral  death,  or  a  ftate  neceffarily  fubjoct  to  fin.. 

Ia, 


( M )  That  there  were  fuch  frequent  communications,  has  ,been  fhown  to  be  in  the  higheft  degree  probable  by  the  lats* 
Dr  Law  bithop  of  Carlifie.  See  his  Difcourfe  on  the  J 'ever al  Difpenfations  of  revealed  Religion*  - 
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In  any  one  of  thefe  acceptations  it  denoted  fomething  new 
to  Adam,  which  he  could  not  underftand  without  an  ex¬ 
planation  of  the  term  ;  and  therefore,  as  it  was  threatened  as 
the  punifhment  of  only  one  tranfgrefiion,  it  could  not  be 
the  divine  intention  to  inflift  it  upon  any  other. 

The  abftaining  from  a  particular  fruit  in  the  midll  of  a 
garden  abounding  with  fruits  of  all  kinds,  was  a  precept 
which  at  firfl  view  appears  of  eal'y  obfervation  ;  and  the 
penalty  threatened  againft  the  breach  of  it  was,  in  every 
fenfe,  awful.  The  precept,  however,  was  broken  notwith- 
ilanding  that  penalty;  and  though  we  may  thence  infer  that 
our  f  rft  parents  were  not  beings  of  fuch  abfolute  perfedtion 
as  by  fyftem-building  divines  they  have  fometimes  been  re- 
prefented,  we  {hall  yet  f  nd,  upon  due  conli deration,  that 
the  temptation  by  which  they  were  (educed,  when  taken 
with  all  its  circumflarces,  was  (uch  as  no  wife  and  modeft 
man  will  think  himfelf  able  t©  have  refilled.  The  fhort  hi- 
ftoiy  of  this  important  tranfa&ion,  as  we  have  it  in  the  third 
chapter  of  the  book  of  Gen  efts,  is  as  follows. 

“  Now  the  ferpent  was  more  fubtile  than  any  bead  of  the 
field  which  the  Lord  God  had  made  ;  and  he  faid  unto  the 
woman,  Yea,  hath  God  faid,  ye  (hall  r.ot  eat  of  every  tree  of 
the  garden  ?  And  the  woman  faid  unto  the  ferpent,  We  may 
eat  of  the  fruit  of  the  trees  of  the  garden ;  but  of  the  fruit  of  the 
tree  which  is  in  the  midll  of  the  garden,  God  hath  faid  ye  {hall 
not  eat  of  it,  neither  (hall  ye  touch  it,  left  ye  die.  And  the 
ferpent  (aid  unto  the  woman,  ye  (hall  not  furely  die  :  For 
God  doth  know,  that  on  the  day  ye  eat  thereof,  then  your 
eyes  (hall  be  opened,  and  ye  fhallbe  as  gods,  knowing  good 
and  evil.  And  when  the  woman  faw  that  the  tree  was  good 
for  food,  and  that  it  was  pleafant  to  the  eyes,  and.  a  tree  to 
be  defired  to  make  one  wife,  (he  took,  of  the  fruit  thereof, 
and  did  eat,  and  gave  alfo  unto  her  hufband  with  her,  and  lie 
did  eat.” 

To  the  lefs  attentive  reader  tins  converfation  between  the 
ferpent  and  the  woman  muft  appear  to  begin  abruptly  ;  and 
indeed  it  is  not  poflible  to  reconcile  it  with  the  natural  order 
of  a  dialogue,  or  even  with  the  common  rules  of  grammar, 
but  by  fuppofing  the  tempter’s  queftion,  “  Yea,  bath  God 
faid,  ye  (hall  not  eat  of  every  tree  of  the  garden  V*  to  have 
been  iuggefted  by  fomething  immediately  preceding  either 
in  words  or  in  fignificant  figns.  Eve  had  undoubtedly  by 
fome  means  or  other  informed  the  ferpent  that  {he  was  for¬ 
bidden  to  eat  of  the  fruit  upon  which  he  was  probably  feaft- 
ing  ;  and  that  information,  whether  given  in  words  or  in 
actions,  muft  have  produced  the  queftion  with  which  the 
faced  hiftorian  begins  his  relation  of  this  fatal  dialogue. 
We  are  told  that  the  woman  faw  that  the  tree  was  good  for 
food  ;  that  it  was  pleafant  to  the  eyes,  and  a  tree  to  be  defired 
to  make  one  wife;  but  all  this  (he  could  not  haveyeew,  had 
not  the  ferpent  eaten  of  its  fruit  in  her  prefence.  In  her 
walks  through  the  garden,  it  might  have  often  appeared 
pleafant  to  her  eyes  ;  but  previous  to  experience  (lie  could 
not  know  but  that  its  fruit  was  the  moft  deadly  poifon,  far 
lefs  could  fhe  conceive  it  capable  of  conferring  wifdorn. 
But  if  the  ferpent  eat  of  it  before  her,  and  then  extolled  its 
viitues  in  rapturous  and  intelligible  language,  fhe  would  at 
once  fee  that  it  was  not  deftrudlivc  of  animal  life,  and  na¬ 
turally  infer  that  it  had  very  Angular  qualities.  At  the 
moment  fhe  was  drawing  this  inference,  it  is  probable  that 
he  invited  her  to  partake  of  the  delicious  fruit,  and  that  her 
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refufal  produced  the  conference  before  us.  That  (lie  yield-  P:vlav 
ed  to  his  temptation  need  excite  no  wonder  ;  for  fhe  knew 
that  the  ferpent  was  by  nature  a  mute  animal,  and  if  he  attri-  ^ 
buted  his  fpeech  to  the  virtues  of  the  tree,  {he  might  infer, 
with  feme  plaufibility,  that  what  had  power  to  raife  the 
brute  mind  to  human,  might  raife  the  human  to  divine,  and 
make  her  and  her  hufband,  according  to  the  promiie  of  the 
tempter,  become  as  gods,  knowing  good  and  evil.  Milton, 
who  was  an  eminent  divine  as  well  as  the  prince  of  poets, 
makes  her  reafon  thus  with  herfelf. 

Great  are  thy  virtues,  doubtlcfs,  beft  of  fruits, 

Tho’  kept  from  man,  and  worthy  to  be  admir’d; 

Whofe  tafte,  too  long  forborne,  at  fir  ft  eflay 

Gave  elocution  to  the  mute,  and  taught 

The  tonoue  not  made  for  fpeech  to  fpeak  thy  praife. 

#  * 

For  us  alone 


Was  death  invented  ?  or  to  us  denied 
This  intellectual  food,  for  beads  reierved  ? 

For  beafts  it  feems  :  yet  that  one  beaft  which  firll 
Hath  tailed,  envies  not,  but  brinps  with  joy 
The  good  befallen  him,  author  unfufpedt, 

Friendly  to  man,  far  from  deceit  or  guile. 

Whst  fear  I  then,  rather  what  know  to  fear 
Under  this  ignorance  of  good  and  evil, 

Of  God  or  death,  ©f  law  or  penalty  > 

Here  grows  the  cure  of  all,  this  fruit  divine, 

Fair  to  the  eye,  inviting  to  the  tafte, 

Of  virtue  to  make  wife  :  what  hinders  then 
To  reach,  and  feed  at  once  both  body  and  mind  ? 

Paradife  Loft,  book  ix. 

Full  of  thefe  hopes  of  raifing  herfel:  to  divinity,  and  not, 
as  has  fometimes  been  fuppofed,  led  headlong  by  a  ienfual  ap¬ 
petite,  fhe  took  of  the  fruit  and  did  eat,  and  gave  to  her  hul- 
band  with  her,  and  he  did  eat.  The  great  poet  makes  Adam 
delude  himfelf  with  the  fame  fophiftry  that  had  deluded  Eve, 
and  infer,  that  as  the  ferpent  had  attained  the  language  and 
reafoning  powers  of  man,  they  fhould  attain 
Proportional  afeent,  which  could  not  be 
But  to  be  gods,  or  angels,  demi-gods. 

Thus  was  the  covenant,  which,  on  the  introdu&ion  of  our  And  vtoj 
fir  ft  parents  into  paradife,  their  Creator  was  gracioufly  pka-andE^ 
fed  to  make  with  them,  broken  by  their  violation  ot  the  con^^ 
dition  on  which  they  were  advanced  to  that  fupernatural 
ftate  ;  and  therefore  the  hiftorian  tells  us,  that  “  left  they 
fhould  put  forth  their  hand  and  take  alfo  of  the  tree  of  life 
and  eat,  and  live  for  ever,  the  Lord  God  fenr  them  forth 
from  the  garden  of  Eden  to  till  the  ground  from  whence 
they  were  taken  (n).”  Had  they  been  fo  fent  forth  with¬ 
out  any  farther  intimation  refpeCling  their  prefent  condi¬ 
tion  or  their  future  prolpe&s,  and  if  the  death  under  which 
they  had  fallen  was  only  a  lofs  of  confcioufnefs,  they  would 
have  been  in  precisely  the  fame  ftate  in  which  they  lived  be¬ 
fore  they  were  placed  in  the  garden  of  Eden  ;  only  their 
minds  muft  now  have  been  burdened  with  the  inward  fenfe 
of  guilt,  and  they  muft  have  known  themtelves  to  be  fubjtA 
to  death;  of  which,  though  not  exempted  from  it  by  nature, 
they  had  probably  no  apprehenjion  till  it  was  revealed  to  them 
in  the  covenant  of  life  which  they  had  fo  wantonly  broken. 

God,  however,  did  not  fend  them  forth  thus  hopelefs  and 
forlorn  from  the  paradife  of  delights  which  they  had  fo  re- 


(n)  The  ideas  "which  this  language  conveys  are  indeed  allegorical. ;  but  they  inform  us  of  this,  and  nothing  but  t  , 
that  immortal  life  -was  a  thing  extraneous  to  our  nature,  and  not  put  into  our  pafte  or  compofition  when  firtt  iafhioned  Dy 
the  forming  hand  of  the  Creator.”  Wat  burton’s  Divine  Legation,  Book  ix.  Chap.  i. 
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cently  forfeited.  He  determined  to  punifti  them  for  their 
r  tranfgreffion,  and  at  the  fame  time  to  give  them  an  opportu¬ 
nity  of  recovering  more  than  their  loft  inheritance.  Call¬ 
ing  therefore  the  various  offenders  before  him,  and  inquiring 
into  their  different  degrees  of  guilt,  he  began  with  pronoun- 
I  cing  judgment  on  the  ferpent  in  terms  which  implied  that 
there  was  mercy  for  man.  “  And  the  Lord  God  faid  unto 
the  ferpent,  ffecauie  thou  hail  done  this,  thou  art  curfed 
1  above  all  cattle,  and  above  every  bead  of  the  field  :  upon 
thy  belly  (halt  thou  go,  and  dull  (halt  thou  eat  all  the  days 
of  thy  life  ;  and  I  will  put  enmity  between  thee  and  the 
woman,  and  between  thy  feed  and  her  feed :  it  ihall  bruife 
thy  head,  and  thou  (halt  bruife  his  heel.” 

That  this  fentence  lias  been  fully  infixed  on  the  ferpent, 
no  reafoniug  can  be  iieceffary  to  evince.  Every  f'pecies  of 
that  reptile  is  more  hateful  to  man  than  any  other  terreflrial 
creature  ;  and  there  is  literally  a  perpetual  war  between 
them  and  the  human  race.  It  is  remarkable  too  that  the 
head  of  this  animal  is  the  only  part  which  it  is  fafe  to  bruife. 
Id  is  tail  may  be  bruifed,  or  even  cut  ofF,  and  he  will  turn 
with  fury  and  death  on  his  adverfary  :  but  the  flighted 
I  Broke  on  the  head  infallibly  kills  him.  That  the  ferpent, 

|  or  at  lead  the  greater  part  of  ferpents,  go  on  their  belly, 
File's  every  one  knows  ;  though  it  is  laid  %  that  in  fome  parts  of 
l/’  the  eaft  ferpents  have  been  feen  with  wings,  and  others 
with  leet,  and  that  thefe  fpecies  are  highly  beautiful.  If 
theie  be  any  truth  in  this  Rory,  we  may  fuppofe  that  thefe 
walking  and  flying  ferpents  have  been  fullered  to  retain  their 
original  elegance,  that  mankind  might  fee  what  the  whole 
germs  was  before  the  curfe  was  denounced  on  the  tempter 
of  Eve  :  but  it  is  certain  that  moR  of  the  fpecies  have 
neither  wings  nor  feet,  and  that  many  of  the  moil  poifon- 
®  ous  of  them  live  in  burning  deferts,  where  they  have  nothing 
to  eat  but  theduB  among  which  they  crawl  [J . 

To  this  degradation  of  the  ferpent,  infidels  have'objeAed, 
that  it  implies  the  pnnilhment  of  an  animal  which  was  in¬ 
capable  of  guilt  ;  but  this  ohjtAion  is  founded  in  thought- 
kflnels  arid  ignorance.  The  elegant  form  of  any  fpecies  of 
inferior  animals  adds  nothing  to  the  happinefs  of  the  animals 
the  it;  lelves :  the  ais  is  probably  as  happy  as  the  horfe,  and 
the  ferpent  that  crawls  as  he  that  flies.  Fine  proportions 
attraA  indeed  the  notice  of  man.  and  tend  to  imprefs  upon 
his  mind  juft  notions  of  the  wifdom  and  goodnefs  of  the 
Creator  ;  but  furely  the  iymmetry  of  the  horfe  or  the  beauty 
ol  the  peacock  is  more  properly  ditplayed  for  this  pnrpole 
than  the  elegance  of  the  inftrument  employed  by  the  enemy 
of  mankind.  *[  he  degradation  of  the  ferpent  in  the  pre¬ 
fence  of  our  firft  parents  muft  have  lerved  the  beft  of  pnr- 
pofes.  If  they  had  fo  little  reflection  as  not  yet  to  have  dif- 
covered  that  he  was  only  the  inftrnment  with  which  a  more 
powerful  Being  had  wrought  their  ruin,  they  would  be  con¬ 
vinced,  by  the  execution  of  this  fentence,  that  the  forbidden 
fruit  had  no  power  in  itfclf  to  improve  the  nature  cither  of 
man  or  of  heart.  But  it  is  impoffible  that  they  could  be  fo 
■j  ftupid  as  this  objection  fuppofes  them.  They  doubtlefs 
knew  by  this  time  that  fome  great  and  wicked  fpirit  had 
a&uated  the  organs  ol  the  ferpent  ;  and  that  when  enmity 
was  promiied  to  be  put  between  its  feed  and  the  feed  of  the 
woman,  that  promife  was  not  meant  to  be  fulfilled  by  fer¬ 
pents  occaflonally  biting  the  heels  of  men,  and  by  men  in 
«  return  bruiling  the  heads  of  ferpents  !  If  fuch  enmity,  though 
11  literally  taken  place,  was  all  that  was  meant  by  this 
prediction,  why  was  not  Adam  direAed  to  bruife  the  head 
I  of  the  identical  ferpent  winch  had  feduced  his  wife  ?  If  he 
could  derive  any  confutation  from  the  exercife  of  revenge, 

I  furely  it  would  be  greater  from  his  revenging  himfelf  on  his 
own  enemy,  than  from  the  knowledge  that  there  ftiould  be 
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a  perpetual  warfare  between  his  defeendants  and  the  breed  Fall  °f  A- 
of  ferpents  through  all  generations.  ('ain>  a,)<* 


We  are  told,  that  when  the  foundations  of  the  earth  were 


its  ccnl'a- 
quenceu, 


Sf  ft- 1 


laid,  the  morning  Bars  fang  together,  and  all  the  fons  of  God 
flouted  tor  joy  ;  and  it  is  at  leafi  probable  that  there  would 
be  fimilar  rejoicing  when  the  fix  days  work  of  creation  was 
fin ifhed.  IL  fo,  Adam  and  Eve,  who  were  but  a  little 
lower  than  the  angels,  might  be  admitted  into  the  chorus, 
and  thus  be  made  acquainted  with  the  exiftence  of  good  and 
evil  tpirits.  At  all  events,  we  cannot  doubt  but  their  gra¬ 
cious  and  mercftul  Creator  would  inform  them  that  they  had 
a  powerful  enemy  ;  that  he  was  a  rebellious  angel  capable 
of  deceiving  them  in  many  wavs;  and  that  they  ought  there¬ 
fore  to  be  conftantly  on  their  guard  againft  his  wiles.  They 
muft  have  known  too  that  they  were  themfelves  animated 
by  fomethir.g  different  from  matter  ;  and  when  they  found 
they  were  deceived  by  the  ferpent,  they  might  furely,  with¬ 
out  any  remarkable  lb  etch  of  Tagacity,  infer  that  their  ma¬ 
lignant  enemy  had  actuated  the  organs  of  that  creature  in  a 
manner  fome  what  fimilar  to  that  in  which  their  own  fouls 
a  Ana  ted  their  own  bodies.  If  this  be  admitted,  the  degra¬ 
dation  of  the  ferpent  would  convince  them  of  the  weaknefs 
of  the  tempter  when  compared  with  their  Creator ;  and 
confirm  their  hopes,  that  lincc  he  was  not  able  to  preferve 
unhurt  his  own  inftrnment  of  mifehief,  he  ftiould  not  be 
able  Anally  to  prevail  againft  them  ;  but  that  though  he 
had  bruifed  their  heels,  the  promifed  feed  of  the  woman 
fhould  at  laft  bnule  his  head,  and  recover  the  inheritance 
winch  they  had  loft.  See  Prophecy,  n°  9,  10.  107 

Having  thus  pumfhed  the  original  infligator  to  evil,  the-Senfence 
Almighty  Judge  turned  to  the  fallen  parr,  and  faid  to  thePafedon7 
woman,  “  J  will  greatly  multiply  thy  forrow  and  thy  con-  aud 
ception  ;  in  forrow  ftialt  thou  bring  forth  children  ;  and  thyEvC* 
deiire  fliall  be  to  thy  hufband,  and  he  fhali  rule  over  thee. 

And  unto  Adam  he  {aid,  Becaufe  thou  haft  hearkened  un¬ 
to  the  voice  of  thy  wife,  and  haft  eaten  of  the  tree  of  which- 
I  commanded  thee,  faying,  Thou  (halt  not  eat  of  it  ;  curfed 
is  the  ground  for  thy  fake  ;  in  forrow  (halt  thou  eat  of  it  all. 
the  days  of  thy  life.  Idioms  alfo  and  thiftles  lhall  it  bring 
forth  unto  thee,  and  then  {hall  eat  the  herb  of  the  field.  In 
the  l'weat  of  thy  face  ftialt  thou  eat  bread  till  thou  return 
unto  the  ground  ;  for  out  of  it  waft  thou  taken  :  for  duff 
thou  art,  and  onto  drift  ftialt  thou  return.” 

Here  is  a  terrible  denunciation  of  toil  and  mifery  and 
death  upon  two  creatures  ;  who,  beimr  inured  to  nothing, 
and  formed  for  nothing  but  happinefs,  muft  have  felt  infi¬ 
nitely  more  horror  from  fuch  a  fentence,  than  we,  who  are 
familiar  with  death,  intimate  with  mifery,  and  “  born  to 
forrow  as  the  {parks  fly  upward,”  can  form  any  adequate 
conception  of.  The  hardfhip  of  it,  too,  feems  to  be  aggra¬ 
vated  by  its  being  feverer  than  what  was  originally  threat¬ 
ened  againft  the  breach  or  the  covenant  of  life.  It  was  in¬ 
deed  laid,  “  In  the  day  thou  eateft  thereof,  thou  ftialt  furely 
die  :  9  but  no  mention  was  made  of  the  woman’s  incurring 
forrow  in  conception,  and  in  the  bringing  forth  of  children  ; 
of  the  curfe  to  be  infliAed  on  the  ground  ;  of  its  bringing 
forth  thorns  and  thirties  inftead  of  food  for  the  ufe  of  man  ; 
and  oi  Adam’s  eating  bread  in  forrow  and  the  fweat  of  his 
face  till  he  ihould  return  to  the  dull  from  whichhe  was  taken. 

Thefe  feeming  aggravations,  however,  are  in  reality  An  obfeure 
ftances  of  divine  benevolence.  Adam  and  Eve  were  now  intimation 
fubjeAed  to  death  ;  but  in  the  fentence  parted  on  the  fer- given  them 
pent,  an  oblcure  intimation  had  been  given  them  that  they°f  deljver- 
were  not  to  remain  for  ever  under  its  power;  It  was  there- ?nce  if0XQ 
fore  their  intereft,  as  well  as  their  duty,  to  reconcile  them-U* 
felves  as  much  as  poflible  to  their  fate  ;  to  wean  their  affec¬ 
tions  from  this  world,  in  which  they  were  to  live  only  for  a 
4  time  ^ 
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Pi.ll  <  f  A-  time  ;  and  to  hope,  with  humble  confidence,  in  the  pvomue 
and  (  f  «hc;r  Q0d,  that,  upon  their  dcpaiture  from  it,  they  iliould 
K'  con!e*  be  received  int  o  form.  better  Hate.  To  enable  them  to  wean 
•  their  affections  from  earth,  nothing  could  more  contribute 
than  to  combine  fenfur.1  enjoyment  with  iorrow,  and  lay 
them  under  the  necdiity  of  procuring  their  means  of  fub- 
fi Hence  by  labour,  hard  and  often  fruitlefs.  This  would  dai¬ 
ly  and  hourly  i  in  profs  upon  their  minds  a  full  conviction  that 
the  prefeut  world  is  not  a  place  fit  to  be  an  everlafung  habita¬ 
tion  ;  and  they  would  look  forward,  with  pious  resignation, 
to  death,  as  putting  a  period  to  all  their  woes.  Had  they 
indeed  been  f urnifhed  with  no  ground  of  hope  beyond  the 
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are  mar.  v  animals  which  are  fufccptible  of  pain,  ar.d  yet  not 


grave,  we  cannot  believe  that  the  Righteous  jud  -  e  of 


f  all 

the  earth  would  have  added  to  the  penalty  originally  threat¬ 
ened.  That  penalty  they  would  doubtlefs  have  incurred  the 
very  day  on  which  they 


fell ;  but  as  they  were  pro  mi  led  a 
deliverance  from  the  confequences  of  their  /all,  it  was  pro¬ 
per  to  train  them  up  by  feveie  difeipline  for  the  bappinefs  re- 
ferved  for  them  in  a  future  Hate. 

After  the  palling  of  their  fentence,  the  man  and  woman 
were  turned  out  into  the  world,  where  they  had  formeily 
lived  before  they  were  placed  in  the  garden  cf  Eden  ;  and 
all  future  accefs  to  the  garden  was  for  ever  denied  them. 
They  were  not,  however*  in  the  fame  Hate  in  which  they 
were,  originally  before  their  introduction  into  Paradife  : 


They  were  now  confciousof  guilt;  doomed  to  fevere  labour; 
liable  to  forrow  and  ficknefs,  difeafe  and  death  :  and  all  thefe 


iniferies  they  had  brought,  not  only  upon  themfelves,  but 


too 

Doubtful 

whether 


alfo,  as  we  learn  from  different  paffages  of  the  New  Tefta- 
ment,  upon  their  unborn  poHerity  to  the  end  of  time.  It 
may  feem  indeed  to  militate  againft  the  moral  attributes  of 
God,  to  infliamifery  upon  children  for  the  fins  or  their  pa¬ 
rents  ;  but  before  any  thing  can  be  pronounced  concerning 
the  Divine  goodnefs  and  juHice  in  the  prefent  cafe,  we 
muH  know  precifely  how  much  we  fuffer  in  confeqnence  of 
Adam’s  tranfgreflion,  and  whether  we  have  ourfelves  any 
fhare  in  that  guilt  which  is  the  caufe  of  our  fufferings. 

That  women  would  have  had  lefs  forrow  in  conception 
and  in  the  bringing  forth  of  children  ;  that  we  fhould  have 


men  would  ^cen  fubje&ed  to  lefs  toil  and  exempted  from  death,  had 


have  been  Qur  plf^  Darents  not  fallen  from  their  paradifaical  Hate- 


exempted 
from  pain 
under  the 
iirft  cove 
Slant, 


i 
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are  truths*  incontrovertible  by  him  who  believes  the  infpira- 
tion  of  the  Holy  'Scriptures  ;  but  that  mankind  would  in 
that  Hate  have  been  wholly  free  from  pain  and  every  bodily 
diHrefs,  is  a  proportion  which  is  not  to  be  found  in.  the 
Bible,  and  which  therefore  no  man  is  bound  to  believe. 
The  bodies  of  Adam  and  Eve  confiHed  of  flefh,  blood,  and 
bones,  as  ours  do  ;  they  were  furrounded  by  material  ob¬ 
jects  as  we  are  ;  and  their  limbs  were  unqueHionably  ca¬ 
pable  of  being  fra&ured.  That  their  fouls  fhould  never  be 
feparated  from  their  bodies  while  they  a'oHained  from  the 
forbidden  fruit,  they  knew  from  the  infallible  promife  of 
hhn  who  formed  them,  and  breathed  into  their  noHrils  the 
breath  of  life;  but  that  not  a  bone  of  themfelves  or  of  their 
numerous  poHerity  fhould  ever  be  broken  by  the  fall  of  a 
Hone  or  or  a  tree,  they  were  not  told,  and  had  no  reafon  to 
expert.  Of  fuch  fradtures,  pain  would  furely  have  been  the 
confequence  ;  though  we  have  reafon  to  believe  that  it 
would  have  been  quickly  removed  by  fome  infallible  remedy, 
probably  by  the  fruit  of  the  tree  of  life. 

Perhaps  it  may  be  faid,  that  if  we  fuppofe  our  .firft  pa¬ 
rents  or  their  children  to  have  been  liable  to  accidents  of 
this  kind  in  the  garden  of  Eden,  it  will  be  difficult  to  con¬ 
ceive  how  they  could  have  been  preferved  from  death,  as  .a 
{lone  might  have  fallen  on  their  heads  as  well  as  on  their 
feet,  and  have  at  once  deHroyed  the  principle  of  vitality. 
But  this  can  be  faid  only  by  him  who  knows  little  of  the 
phyfical  world,  and  itill  lefs  of  the  power  of  God.  There 


eafily  killed  ;  and  man  in  paradife  might  have  refembled 
thefe.  At  any  rate,  v/e  are  fnre  that  tin?  Omnipotent  Cvea- 
tor  could  and  would  have  preferved  him  from  death  ;  but  — 
we  have  no  reafon  to  believe  that,  by  a  conftant  miracle,  he 
would  have  preferved  him  from  every  kind  of  pain.  In¬ 
deed,  if,  uwkr  the  firH  covenant,  mankind  were  in  a  Hate 
cf  probation,  it  is  certainly  conceivable  that  fomc  one  indi¬ 
vidual  of  the  numerous  race  might  have  fallen  into  fin,  with- 
cut  actually  breaking  the  covenant  by  eating  the  fruit  of 
the  tree  of  knowledge  ;  and  fuch  a  fvnr.er  would  undoubted¬ 
ly  have  been  punifhed  by  that  God  who  is  of  purer  eyes 
than  to  behold  iniquity  :  but  liovv  punilhment  could  have 
been  inffirted  on  a  being  exempted  from  all  poffibility  of  pain 
as  well  as  of  death,  we  confeis  ourfelves  unable  to  imagine, 
Rerporfe,  which  is  the  i Separable  conlequence  of  guilt,  and 
conHitutes  in  our  prefent  Hate  great  part  of  its  punifhment, 

Hows  from  the  fearful  looking  for  of  judgment,  which  the 
fmner  knows  (ha  11,  in  a  future  Hate,  devour  the  adverfaries 
of  the  go  (pel  of  Chrift  ;  but  he,  who  could  neither  fnfFer 
pain  nor  death,  had  no  caufe  to  be  afraid  of  future  judge¬ 
ment,  and  was  therefore  not  liable  to  the  tortures  of  re- 
morfe.  We  conclude,  therefore,  that  it  is  a  miftake  to  fup¬ 
pofe  pain  to  have  been  introduced  into  the  world  by  the  fall 
of  our  firH  parents,  or  at  leaH  that  the  opinion  contrary  to 
ours  has  no  foundation  in  the  word  of  God.  .  n; 

Death,  however,  was  certainly  introduced  by  their  fall  ;Thou,>li 
for  the  ini  pi  red  apoHle  affiires  us,  that  in  Adam  all 
and  again,  that  through  the  offeree  of  one  many  are  dead]-.  *  } 
But  concerning  the  full  import  of  the  word  death  in  this Xv.  11. 
place,  and  in  the  fentence  pronounced  upon  our  firH  parents, t  R°®. 
divines  hold  opinions  extremely  different.  Many  contend  v 
that  it  includes  death  corporal \  Jjhritua /,  or  moral  and  eternal: 
and  that  all  mankind  are  fubjerted  to  thefe  three  kinds  of 
death,  on  account  of  their  (hare  in  the  guilt  of  the  original 
tranfgreffion,  which  is  ufually  denominated  original  Jin ,  and 
confidered  as  the  fource  of  all  moral  evil. 

That  all  men  are  fubjerted  to  death  corporal  in  confe¬ 
quence  of  Adam’s  tranfgreffion,  is  univerfally  admitted;  but 
that  they  are  in  any  fenle  partakers  of  his  guilt,  and  on  that 
account  fubjerted  to  death  fpiritual  and  eternal,  has  been 
very  ffrenuoufly  denied.  To  difeover  the  truth  is  of  great 
importance  ;  for  it  is  intimately  connected  with  the  Chri- 
ffian  dortrine  of  redemption.  We  (hall  therefore  Hate,  with 
as  much  impartiality  as  we  can,  the  arguments  commonly 
urged  on  each  fide  of  this  much  agitated  queHion  :  but 
fhould  the  reader  perceive,  as  very  probably  lie  may,  that 
we  lean  more  to  the  one  fide  thrti  to  the  other,  he  will  do 
well  to  Hint  our  book,  and,  difregarding  all  artificial  fy- 
Hems,  fiudy,  with  an  mibiaffed  mind,  the  writings  only  of 
the  prophets  and  apoHles. 

Thofe  who  maintain  that  all  men  finned  in  Adam,  gene-Dofjmt 
rally  Hate  their  dortrine  thus  :  “  rI  he  covenant  being 
with  Adam  as  a  public  perfon,  not  for  himfelf  only  but  d 
for  his  poHerity,  all  mankind  defeending  from  him  by  or¬ 
dinary  generation  firmed  in  him  and  fell  with  him  in  that 
firH  tranfgrtffion  ;  whereby  they  are  deprived  of  that  origi¬ 
nal  righteoufnefs  in  which  he  was  created,  and  are  utterly 
indifpofed,  difabled,  and  made  oppofitc  to  all  that  is  fpirj- 
tually  good,  and  wholly  inclined  to  all  evil,  and  that  conti¬ 
nually  ;  which  is  commonly  called  original  and  from 
which  do  proceed  all  artual  tran fgrtffions,  fo  as  we  are  by 
nature  children  of  wrath,  bond-flaves  to  Satan,  and  jnftly 
liable  to  all  pUMifhments  in  this  world  and  in  that  which  is 
to  come,  even  to  everlaHing  feparation  from  the  comfortable 
prefence  of  God,  and  to  moll  grievous  torments  in  foul  and 
body,  without  intermiffion,  in  hell-fire  for  ever.” 

That  which  in  this  paffage  we  are  fuff  to  examine,  is  the 
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|;f  A-  fenience  which  affirms  all  mankind  defcending  from  Adam 
an(  by  ordinary  generation  to  have  finned  in  him  and  fallen 
with  him  in  his  firft  tranfgreffioii  ;  the  truth  of  which  is  at¬ 
tempted  to  he  proved  by  various  texts  of  Holy  Scripture. 
Thus  St  Paul  fays  exprefsly,  that  “  by  one  man  fm  entered 
fnto  the  world,  and  death  by  fin  ;  ,and  fo  death  paffed  upon 
,  all  men,  for  that  all  have  fnned.  But  not  as  the  offence, 
jnents  fo  alfo  is  the  free  gift.  For  if,  through  the  offence  of  one, 
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many  be  dead  ;  much  more  the  grace  of  God,  and  the  gift 
by  grace,  which  is  by  one  man,  Jefus  Chiift,  hath  abound¬ 
ed  unto  many  ;  and  not  as  it  was  by  one  that  finned,  fo  is 
the  gift-  (for  the  judgment  was  by  one  unto  condemnation )  ; 
but  the  free  gift  is  of  many  offences  unto  juftification.  For 
if,  by  one  man’s  offence,  death  reigned  by  one;  much  more 
they,  who  receive  the  abundance  of  grace  and  of  the  gift 
of  righteoufnefs,  fhall  reign  in  life  by  one,  Jefus  Chrift. 
1  herefore  as,  by  the  offence  of  one ,  judgment  came  upon  all 
men  to  condemnation  ;  even  fo,  by  the  righteoufnefs  of  One, 
ine  free  gift  came  upon  all  men  unto  juftiheation  of  life. 
For  as  by  one  man’s  difobedience  many  <tvere  made  fnners  ; 
Rcf_^o  fo  hy  the  obedience  of  one  fhall  many  be  made  righteous  J.” 
In  this  paffage  the  apoffle  affures  us,  that  all  upon  whom 
death  hath  paffed  have  fnned ;  but  death  hath  paffed  upon 
iniants,  who  could  not  commit  aftual  fin.  Infants  there¬ 
fore  muff  have  finned  in  Adam,  fince  death  hath  paffed  up¬ 
on  them  ;  for  death  “  is  the  wages  only  of  fin.”  He  tells 
us  like  wile,  that  by  the  offence  of  one,  judgment  came  upon 
all  men  to  condemnation;  and  therefore,  fince  the  Righteous 
Judge  of  heaven  and  earth  never  condemns  the  innocent 
with  the  wicked,  we  muff  conclude,  that  all  men  partake  of 
the  guilt  of  that  offence  for  which  judgment  came  upon 
them  to  condemnation.  Fhefe  conclufions  are  confirmed 
by  his  faying  exprefsly,  that  “  by  one  man’s  difobedience 
*R<*.  iii.  many  (/.  e.  all  mankind)  were  made  fnners  and  elfewhere*, 

1 that  u  there  is  none  righteous,  no  not  one  and  that  his 
Fphefian  converts  “  were  dead  in  trefpaffes  and  fins,  and 
were  by  nature  children  of  wrath  even  as  others The  fame 
doftrine,  it  is  faid,  we  are  taught  by  the  infpired  writers  of 
the  Old  reftament.  1. hus  Job,  expoftulating  with  God 
foi  bringing  into  judgment  with  him  fuch  a  creature  as 
man,  fays,  “  Who  can  bring  a  clean  thing  out  of  an  un¬ 
clean  ?  Not  one.’  And  Eliphaz,  reproving  the  patient  pa¬ 
triarch  for  what  he  deemed  prefumption,  afks  J,  “  What  is 
4|  man  that  he  fhould  be  clean,  or  he  who  is  born  of  a  woman 
i  <  that  he  fhould  be  righteous  ?”  From  thefc  two  paffages  it 
is  plain,  that  Job  and  his  unfeeling  friend,  though  they  a- 
I  reed  in  little  elfe,  admitted  as  a  truth  unqueflionable,  that 
man  inherits  from  his  parents  a  finful  nature,  and  that  it  is 
impoflible  for  any  thing  born  of  a  woman  by  ordinary  ge¬ 
neration  to  be  righteous.  The  Pfalmifl  talks  the  very  fame 
Pfa  11.  language  ;  when  acknowledging  his  tranfgreffions,  he  fays  §, 

“  behold  I  was  fhapeo  in  iniquity,  and  in  fin  did  my  mo- 
■  thtr  conceive  me.” 

Having  thus  proved  the  faft,  that  all  men  are  made  fm- 
ners  by  Adam’s  difobedience,  the  divines,  who  embrace  this 
fide  of  the  queftion,  proceed  to  inquire  how  they  can  be 
partakers  in  guilt  which  was  incurred  fo  many  ages  before 
they  were  born.  It  cannot  be  by  imitation  ;  for  infants, 
according  to  them,  are  involved  in  this  guilt  before  they  be 
capable  of  imitating  any  thing.  Neither  do  they  admit 
that  fin  is  by  the  apoffle  put  for  the  confequences  of  fin, 
and  many  faid  to  be  made  Tinners  by  one  man’s  difobe¬ 
dience,  becaufe  by  that  difobedience  they  were  fubjefted  to 
death,  which  is  the  wages  of  fin.  This,  which  they  call 
the  doftrine  of  the  Arminians,  they  affirm  to  be  contrary 
to  the  whole  fcope  and  defign  of  the  context ;  as  it  con¬ 
founds  together  fm  and  death,  which  are  there  reprefen  ted, 
the  one  as  the  caufe,  and  the  other  as  the  effeft.  It  like- 
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.  wife  exhibits  the  apoffle  reafonmg  in  fuch  a  manner  as  Pall  of  a- 
would,  in  their  opinion,  difgrace  any  man  of  common  fenfe,  ?am>  afn<^ 
and  much  more  an  infpired  writer ;  for  then  the  fenfe  of  q,je*c” 
thefe  words,  “  Death  hath  paffed  upon  all  men,  for  that 
all  have  finned,”  muff  be,  death  hath  paffed  upon  all  men* 
becaufe  it  hath  paffed  upon  all  men ;  or,  all  men  are  ob¬ 
noxious  to  death,  becaufe  they  are  obnoxious  to  it.  The 
only  way  therefore,  continue  they,  in  which  Adam’s  pofle- 
rity  can  be  made  finners  through  his  difobedience,  is  by  the 
imputation  of  his  difobedience  to  them  ;  and  this  impu¬ 
tation  is  not  to  be  confidcred  in  a  moral  fenfe,  as  the  aftion 
of  a  man  committed  by  himfelf,  whether  good  or  bad,  is 
reckoned  unto  him  as  his  own  ;  but  in  a  forenfic  fenfe,  as 
when  one  man’s  debts  are  in  a  legal  way  placed  to  the  ac¬ 
count  of  another.  Of  this  we  have  an  inffance  in  the 
apoffle  Paul,  who  faid  to  Philemon  concerning  Onefimus, 

“  If  he  hath  wronged  thee,  or  oweth  thee,  any  thing 
(ikkoyu),  let  it  be  imputed  to  me,”  or  placed  to  and  put  on 
my  account.  And  thus  the  pofferity  of  Adam  are  made 
finners  by  his  difobedience  ;  that  being  imputed  to  them 
and  put  to  their  account,  as  if  it  had  been  committed  by 
them-  perfonally,  though  it  was  not. 

Some  few  divines  of  this  fchool  are  indeed  of  opinion, 
that  the  phrafe,  “  By  one  mail’s  difobedience  many  were 
made  finners,  means  nothing  more  than  that  the  poftcrity 
of  Adam,  through  his  fin,  derive  from  him  a  corrupt  na¬ 
ture.  But  though  this  be  admitted  as  an  undoubted  truth, 
the  more  zealous  abettoi*  of  the  fyftem  contend,  that  it  is 
not  the  whole  truth.  “  It  is  true  (fay  they)  that  all  men 
are  made  of  one  man’s  blood,  and  that  blood  tainted  with 
fin  ;  and  fo  a  clean  thing  cannot  be  brought  out  of  an  un¬ 
clean.  W  hat  is  born  of  the  flefh  is  ffefh,  carnal  and  cor¬ 
rupt  :  every  man  is  conceived  in  fin  and  fhapen  in  iniquity  ; 
but  then  there  is  a  difference  between  being  made  fnners  and 
becoming  finful.  The  one  refpefts  the  guilt,  the  other  the 
pollution  of  nature  ;  the  one  is  previous  to  the  other,  and 
the  foundation  of  it.  Men  receive  a  corrupt  nature  from 
their  immediate  parents;  but  they  are  made  finners,  not  by 
any  aft  of  their  difobedience,  but  only  by  the  imputation  of 
the  fin  of  A  dam.” 

To  confirm  and  illuftrate  this  doftrine  of  imputed  fin, 
they  obferve,  that  the  word  naltalctha-ctv,  ufeJ  by  the  apoffle, 
fignifies  c on f  \ luted  in  a  judicial  way,  ordered  and  appointed 
in  the  difpenfation  of  things  that  fo  it  fhould  be  ;  juft  as 
Chriff  was  made  fin  or  a  fmner  by  imputation,  or  by  'that 
conftitution  of  God  which  laid  upon  him  the  fms  of  all  his 
people,  and  dealt  with  him  as  if  he  had  been  the  guilty  per- 
ion.  That  this  is  the  fenfe  of  the  paffage,  they  argue  fur¬ 
ther  from  the  punifhment  inffifted  on  men  for  the  fin  of 
Adam.'  The  pimifhment  threatened  to  that  fin  was  death  ;The[miifh* 
which  includes  death  coiporat,  moral,  and  eternal.  Corpo- merit  ofim*. 
ral  death,  fay  they,  is  allowed  by  all  to  be  fuffered  on  ac-  Pute(i 
count  of  the  fin  of  Adam  ;  and  if  fo,  there  muff  be  guilt, 
and  that  guilt  made  over  to  the  Merer,  which  can  begone 
only  by  imputation,  A  moral  death  is  no  other  than  the 
lots' of  the  image  of  God  in  man,  which  codified  in  righte¬ 
oufnefs  and  holinefs  ;  and  particularly  it  is  the  lofs  of  ori¬ 
ginal  righteoufnefs,  to  which  fuccceded  unrighteoufnefs  and 
un holinefs.  It  is  both  a  fin  and  a  punifhment  for  fin  ;  and 
fince  it  comes  upon  all  men  as  a  punifhment,  it  muff  tiiDpoie 
preceding  fin,  which  can  be  nothing  but  A  dam’s  difobe¬ 
dience  ;  the  guilt  of  which  is  made  over  to  his  pofferity  by 
imputation.  This  appears  flill  more  evident  from  the  poffe¬ 
rity  of  Adam  being  made  liable  to  eternal  death  in  confe- 
quencevof  his  tranfgreffiion  ;  for  the  wages  of  fin,  we  arc 
affured,  is  death,  even  death  eternal,  which  never  can  be  m- 
flifted  on  guiltlefs  perfons.  '  But  from  the  paflhge  before  us 
\\c  learn,,  that  “  by  the  offence  of  one  Judgment  came  uptfn 
■3  l*  all 
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Fall  of  A-  all  men  to  condemnation  and  therefore  the  guilt  of  that 
dam,  and  0ffence  rauft  be  reckoned  to  all  men,  or  they  could  not  be 
iuftly  condemned  for  it.  That  Adam’s  fin  is  imputed  to 
his  pofterity,  appears  not  only  from  the  words,  “  by  one 
man’s  difobedience  many  were  made  Tinners but  bkewite 
from  the  oppolite  claufe,  “  fo  by  the  obedience  of  One  fhall 
many  be  made  righteous  for  the  many  ordained  to  eter¬ 
nal  life,  for  whom  Chrift  died,  are  made  righteous,  or  yulti- 
fied,  only  through  the  imputation  of  his  nghteoufneis  to 
them;  and  therefore  it  follows,  that  all  men  are  made  linneis 
only  through  the  imputation  of  Adam’s  difobedience.  ) 
To  this'  do&rine  it  is  faid  to  be  no  objedion  that  Adam  s 
pofterity  were  not  in  being  when  his  fin  was  committed ; 
for  though  thev  had  not  then  a&ual  being,  they  had  yet  a 
virtual  and  reprefentative  one.  They  were  in  him  both  Je - 
*  Rom.  v.  minan  and  federally ,  and  finned  in  him*  ;  juft  as  Levi  was 
Ji- .  in  the  loins  of  Abrahanl,  and  paid  in  him  tithes  to  Melchi- 
-f  Heb.  vii.  7edeck  From  Adam,  as  their  common  parent,  they  tie¬ 
s’  IC*  rive  a  coriupt  nature  ;  but  it  is  only  from  him,  as  their  Fe¬ 
deral  head,  that  they  derive  a  {hare  of  his  guilt,  and  are 
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and  it  conftitutes  one  great  part  of  that  theological  fyftetn  MofA. 
which,  from  being  taught  by  him,  is  now  known  by  the 
name  of  Calvin, fm.  Thofe  by  whom  it  is  embraced  main-  qu&  * 
tain  it  with  zeal,  as,  in  their  opinion,  forming,  together  with ' 
the  other  tenets  of  their  mailer,  the  only  pure  fyftetn  of 
evangelical  truths;  but  it  hath  met  with  much  opposition 
in  lome  of  the  Lutheran  churches,  as  well  as  from  private 
divines  in  the  church  of  England,  and  from  the  great  bo- 
dy  of  Dutch  remonftrants  (fee  Calvinism,  Arminians, 
and  Synod  of  Dort)  ;  and  of  their  obje&ions  it  is  now 
our  duty  to  give  a  candid  view,  as  well  as  of  the  dochine 
which  they  fubifitute  in  its  Head.  i 

Thev  begin  then  with  alleging,  that  if  it  was  as  fove- Objediow 
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reign  of  the  univerfe  that  God  gave  to  Adam  what  he  re- 


iity, 

}  Rom.  v. 
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Adam  a  U-  fubje&ed  to  his  punifhment.  That  he  was  a  federal  head 
<5eral  head  to  all  his  pofterity,  the  divines  of  this  fjhool  think  evident 
to  his  poll e-£rom  JjJs  being  caHed  a  figure  of  Chrift  %  ;  and  the  firL  A- 
dam  deferibed  as  natural  and  earthly,  in  contradiftinttion  to 
Chrift  the  fecond  Adam  deferibed  as  fpintual  and  the  Lord 
from  heaven  ;  and  from  the  punifhment  threatened  aga.nft 
his  fin  being  it  ft  idled  not  on  himlelf  only,  but  on  all  his 
fucceeding  offspring.  He  coaid  not  be  a  --gtir<-  n 

fay  they,  merely  as  a  man  ;  for  all  the  fons  of  Adam  have 
been  men  as  well  as  be,  and  in  that  fenfe  were  as  much  fi¬ 
gures  of  Chrift  as  he  ;  yet  Adam  and  Clir.ft  are  conftantly 
contrafted,  as  though  they  had  been  the  only  two  men  that 
ever  exifted,  becaufe  they  were  the  only  two  heads  of  their 
refpe&ive  offspring.  He  could  not  be  a  figure  of  Chi  lit 
on  account  of  his  extraordinary  produ&ion  ;  for  though 
both  were  produced  in  ways  uncommon,  yet  each  was 
brought  into  the  world  in  a  way  peculiar  to  himfelf.  1  he 
firft  Adam  was  formed  of  the  dull  of  the  ground  ;  the  le- 
cond,  though  not  begotten  by  a  man,  was  born  of  a  wo¬ 
man.  They  did  not  therefore  refemble  each  other  in  the 
manner  of  their  formation,  but  in  their  office  as  covenant- 
heads  ;  and  in  that  alone  the  companion  between  them  is 

No*-  have  any  oc  the  pofterity  of  Adam,  it  is  laid,  re  a  foil 
to  complain  of  fuch  a  procedure.  Had  he  flood  in  his  in- 
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plaint  in_  tecrrjtv  they  would  have  been,  by  his  ftandmg,  partakers  ot 
i-  -P.  .  'I  ■  p  j  _ c _ _  nrxt  murmur  at  re- 
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all  his  happinefs  ;  and  therefore  (liould  not  murmur  at  re¬ 
ceiving  evil  through  his  fall.  It  this  do  not  fatisfy,  let  it 
be  canfidered,  that  fince  God,  in  his  infinite  wifdom, 
thought  proper  that  men  fhould  have  a  head  and  reprelen. 
tative,  in  whofe  hands  their  £ootl  and  happmefs  mould  oe 
placed,  none  could  be  fo  fit  for  this  high  ftation  as  the  com¬ 
mon  parent,  made  after  the  image  of  God,  fo  wife,  fo  holy, 
juft,  and  good.  Laftly,  to  filence  ail  objeft.ons,  let  it  be 
remembered,  that  what  God  gave  to  Adam  as  a  fedeial 
head,  relating  to  himfelf  and  his  pofterity,  he  gave  as  the 
Sovereign  of  the  univerfe,  to  whom  no  created  being  has  a 

*  See  G/K’j  right  to  afk,  “  What  doft  thou  *  ?”  , 

3ody  of  jyi-  Such  are  the  confequences  of  Adam  s  fall,  and  fuch  the 
viiiity.  doftrine  of  original  fin,  as  maintained  by  the  more  rigid 
followers  of  Calvin.  That  great  reformer,  however,  was 
not  the  author  of  this  doftrine.  It  had  been  taught  fo 
early  as  in  the  beginning  of  the  fifth  century,  by  St  Au- 
, .  puftine,  the  celebrated  bifhop  of  Hippo  (fee  Augustine)  ; 
Marine  and  the  authority  of  that  father  had  made  it  more  or  kfs 
prevalent  in  both  the  Greek  and  Roman  churches  long  be¬ 
fore  the  Reformation.  Calvin  was  indeed  the  mod  eminent 
modem  divine  by  whom  it  has  been  held  in  ail  its  rigour  j 
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ceived  in  paradife  relating  to  himfelf  and  his  pofterity,  A- 
dam  could  in  no  fenfe  of  the  words  be  a  federal  head  ;  be¬ 
caufe,  upon  this  fuppofition,  there  was  no  covenant.  The 
Sovereign  of  the  Univerfe  may  unqueftionably  difpenle  Ins 
benefits,  or  withhold  them,  as  feems  expedient  to  his  infinite 
wifdom  ;  and  none  of  his  fubjeds  or  creatures  can  have  a 
right  to  fay  to  him,  What  doft  thou  ?  But  the  difpeufirg 
or  withholding  of  benefits  is  a  tranfaftion  very  different 
from  the  entering  into  covenants  ;  and  a  judgment  lu  to  Le 
formed  of  it  upon  very  different  principles.  Every  thing 
abound  us  proclaims  that  the  Sovereign  of  the  Univerfe  is  a 
being  of  perfect  benevolence  ;  but,  fay  the  difciples  of  the 
fchool  now  under  coniideration,  the  dilpenfatiou  given  to 
Adam  in  paradife  was  fo  far  from  being  the  offspring  of 
benevolence,  that,  as  it  is  underitood  by  the  followers  of 
Calvin,  it  cannot  poffibly  be  reconciled  With  the  eternal  raws 
of  equity.  The  felf  exiftent  and  all-fufficient  God  might 
or  might  not  have  created  fuch  a  being  as  man  ;  and  in  ei¬ 
ther  cafe  there  would  have  been  no  reafon  for  the  queltion 
“  What  doft  thou  ?”  But  as  foon  as  he  determined  to  cr  eate 
him  capable  of  happinefs  or  mifery,  he  would  not  have  been 
either  benevolent  or  juft,  if  he  had  not  placed  him  in  a  ftate 
where,  by  his  own  exertions,  he  might,  if  he  chofe,  liavea 
greater  (hare  of  happinefs  than  of  mifery,  and  find  his  ex- 
lftence,  upon  the  whole,  a  bluffing.  They  readily  acknow¬ 
ledge,  that  the  exiitence  of  any  created  being  may  be  ot 
longer  or  fhorter  duration,  according  to  the  good  pleaiure 
of  the  Creator  ;  and  therefore  they  have  no  objection  to  the 
aooftolic  do&rine,  that  “  in  Adam  all  die  for  immortali- 
ty  being  not  a  debt,  but  a  free  gift,  may  be  bellowed  upon 
any  terms  whatever,  and  with  perfeft  juflice  withdrawn 
when  thefe  terms  are  not  complied  with.  Between  death, 
however,  as  it  implies  a  lofs  of  confcioufnefs,  and  the  ex¬ 
treme  mifery  of  eternal  life  in  torments,  there  s  an  immede 
difference.  To  death  all  mankind  might  juftly  be  fund¬ 
ed  through  the  offence  of  one  ;  becaufe  t*ey  had  origina.iy 
no  claim  of  right  to  be  exempted  from  it,  though  that  one 
and  they  too  had  remained  for  ever  innocent ;  but  etern  As  mcoi 
life  in  torments  is  a  punifhment  which  a  God  of  juface  andfilh w 
benevolence  can  never  infiidt  but  upon  perfonal  guilt  ot  tue  ■  JJ 
deepeft  die.  That  we  can  perfonally  have  incurred  gun 
from  a  crime  committed  fome  thou  fends  of  years  before  we 
were  born,  is  imooffible.  It  is  indeed  a  notion,  if  iuch  a 
notion  can  be  formed,  as  contrary  to  Scripture  as  to  realw 
and  common  fenfe:  for  the  apoflle  exprefsly  in  orms  u.  , 

“  that  fin  is  the  tranfgreffion  of  fome  iavv  ana  the  fin 
Adam  was  the  tranfgreffion  of  a  law  which  it  was  nev^  R 
our  power  either  to  oblerve  or  to  break.  Another  ?.p°  t 
affures  us,  that  “  where  no  law  is,  there  is  no  tranfgreilion; 
but  there  is  now  no  law,  nor  has  been  any  thefe  5000  year  , 
forbidding  mankind  to  eat  of  a  particular  fruit;  for,  ^cor¬ 
ing  to  the  Calvinifts  themfelves J,  Adam  had  no  fooner^^. 
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committed  his’firft  fin,  by  which  the  covenant  with  him  was^b 


broken,  than  he  ceafed  to  be  a  covenant-head. 
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pi  of  A-  given  him  was  no  more  ;  the  promlfe  of  life  by  it  ceafed  ; 

anj  {ts  fan&ion,  death,  took  place.  But  if  this  be  fo,  how 
fcpo'fe-  jg  |t  poHible  that  his  unborn  pofterity  fhould  be  under  a  law 
CCS  which  had  no  exiftcnce,  or  that  they  fhould  be  in  a  worfe 
flate  in  confequence  of  the  covenant  being  broken,  and  its 
promife  having  ceafcd,  than  he  himfelf  was  before  the  cove¬ 
nant  was  firft  made  ?  He  was  originally  a  mortal  being,  and 
was  promifed  the  fupernatnral  gift  of  immortality  on  the 
fingle  condition  of  his  abftaining  from  the  fruit  of  the  tree 
of  knowledge  of  good  and  evil.  From  that  fruit  he  did  not 
abflain  ;  but  by  eating  it  fell  back  into  his  natural  flate  of 
mortality.  Thus  far  it  is  admitted  that  his  poflerity  fell 
with  him  ;  for  they  have  no  claim  to  a  fupeniatural  gift 
0  •  _  which  he  had  forfeited  by  his  tranfgrefTion.  But  we  cannot 
and  admit,  lay  the  divines  of  this  fehool,  that  they  fell  into  his 
ature  guilt ;  for  to  render  it  poffible  for  a  man  to  incur  guilt  by 
vf  ings.  the  tranfgrefTion  of  a  law,  it  is  neceffary  not  only  that  he 
have  it  in  his  power  to  keep  the  law,  but  alfo  that  he  be 
capable  of  tranfgreffing  it  by  a  voluntary  deed.  But  furely 
no  man  could  be  capable  of  voluntarily  eating  the  forbidden 
fruit  50CO  years  before  he  himfelf  or  his  volitions  exifted. 
The  followers  of  Calvin  think  it  a  fufHcient  objection  to  the 
do&rine  of  tranfubftantiation,  that  the  fame  numerical  body 
cannot  be  in  different  places  at  the  fame  inffant  of  iime. 
But  this  ubiquity  of  body,  fay  the  remonftrants,  is  not  more 
palpably  ablurd,  than  the  fuppofition  that  a  man  could  ex¬ 
ert  volitions  before  he  or  his  will  had  any  exiftence.  If  in¬ 
deed  there  he  any  difference  between  the  two  cafes,  it  is  in 
favour  of  the  Catholic  doCtrine  of  the  real  pretence  ;  for  we 
are  by  no  means  fo  intimately  acquainted  with  the  internal 
iubftance  of  body,  and  what  can  be  predicated  or  it,  as  we 
are  with  the  nature  of  guilt  and  the  exercife  of  volition. 
Tliefe  we  know  thoroughly  as  they  really  are  in  themfelves ; 
the  former  only  relatively  as  it  is  feen  in  its  qualities. 

Nor  will  the  introduction  of  the  word  imputation  into  this 
important  queftion  remove  a  fingle  difficulty.  For  what  is 
it  that  we  mean  by  faying  that  the  fin  of  Adam  is  imputed 
to  his  pofterity?  Is  the  guilt  of  that  fin  transferred  from  him 
to  them  ?  So  finely  thought  Dr  Gill,  when  he  laid  that  it 
is  made  over  to  them.  But  this  is  the  fame  abfurdity  as  the 
making  over  of  the  fenfible  qualities  of  bread  and  wine  to 
the  internal  fubftance  of  our  Saviour’s  body  and  blood ! 
This  imputation  either  found  the  pofterity  of  Adam  guilty 
of  his  fin,  or  it  made  them  fo.  It  could  not  find  them  guil¬ 
ty  for  the  reafon  already  affigned  ;  as  well  as  becaufe  the 
apoftle  fays  exprefsly,  that  for  the  offence  of  one  judgment 
came  upon  all  men,  which  would  not  be  true  had  all  offend¬ 
ed.  It  could  not  make  them  guilty  ;  for  this  reafon,  that 
if  there  be  in  phyfics  or  metaphyfics  a  fingle  truth  felf-evi- 
dent,  it  is,  th&the  numerical  powers,  a&ions,  or  qualities, 
of  one  being  cannot  poffibly  be  transferred  to  another,  and 
be  made  its  powers,  aCtions,  or  qualities  Different  beings 
may  in  diftant  ages  have  qualities  of  the  fame  kind  ;  but  as 
ealily  may  4  and  3  be  made  equal  to  9,  as  two  beings  be 
made  to  have  the  fame  identical  quality.  In  Scripture  we 
nowhere  read  of  the  aCtions  of  one  man  being  imputed  to 
another.  “  Abraham  (we  are  told)  believed  in  God,  and 
it  was  counted  to  him  for  righteoufnds  but  it  was  his 
ci vn  faith,  and  not  the  faith  of  another  man,  that  was  fo 
counted.  “  To  him  that  worketh  not,  but  believeth,  his 
faith  (not  another’s)  is  imputed  for  righteoufnefs.”  And 
of  our  faith  in  him  that  raifed  Chrift  trom  the  dead,  it  is 
laid,  that  “  it  (hall  he  imputed,  not  to  our  fathers  or  our 
in  children,  but  to  us  for  righteoufnefs.’ ’ 
ianing of  When  this  phrafe  is  ufed  with  a  negative,  not  only  is  the 
IcniT  ^an’s  own  perfonal  fin  I'poken  of,  but  the  non-imputatioii 
tj*e,  of  that  fm  mccyis  nothing  more  but  that  it  brings  not  upon 
the  finner  condign  puniftimeni.  Thus  when  Shemei  u  laid 
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unto  David,  Let  not  my  lord  impute  iniquity  unto  me  ;M  it  Tail  of  A- 

could  not  be  his  meaning  that  the  king  fhould  not  think 

that  he  had  offended  ;  for  with  the  fame  breath  lie  added,  q,ltnces. 

“  Neither  do  thou  remember  that  which  thy  fervant  did  per -  y— -J 

verfely ,  the  day  that  my  lord  the  king  went  out  of  Jerufa- 
lem,  that  the  king  fhould  take  it  to  his  heart.  For  thy 
fervant  doth  know  that  I  have  finned Here  lie  plainly 
confeffes  his  fin,  and  declares,  that  by  intreating  the  king 
not  to  impute  it  to  him ,  he  wifhed  only  that  it  fliould  not  be 
fo  remembered  as  that  the  king  fhould  take  it  to  heart,  and 
punifh  him  as  his  perverfenefs  deferved.  When  therefore  it 
is  faid  that  u  God  was  in  Chrift  reconciling  the  world  to  *  2  Cor.  v. 
himfelf,  not  imputing  to  them  their  iniquities,  the  meaning  19. 
is  only  that  for  Chrift’s  fake  he  was  pleafed  to  exempt  them 
from  the  punifhmcnt  due  to  their  fins.  In  like  manner, 
when  the  prophet,  foretelling  the  fufferings  of  the  Meffiah, 
fays,  that  “  the  Lord  laid  on  him  the  iniquity  of  us  all,” 
his  meaning  cannot  be,  that  the  Lord  by  imputation  made  his 
immaculate  Son  guilty  of  all  the  Tins  that  men  have  ever 
committed  ;  for  in  that  cafe  it  would  not  be  true  that  the 
“  juft  fuffered  for  the  unjuft,”  as  the  apoftle  exprefsly 
teaches  §  :  but  the  fenfe  of  the  verfe  muft  be  as  Bifhop  Co-§  x  peteni!. 
verdale  tranflated  it,  “  through  him  the  Lord  pardoneth  alii 8. 
our  fins.”  This  interpretation  is  countenanced  by  the  an¬ 
cient  verflOTl  of  the  Seventy,  Kvpior  rapefwKtv  ocvhv  rcac 
ductphuig  Yifxaiv  •  words  which  exprefs  a  notion  very  different 
from  that  of  imputed  guilt.  The  Meffiah  was,  without  a 
breach  ofjuftice,  delivered  for  fins  of  which  he  had  volunta¬ 
rily  offered  to  pay  the  penalty  ;  and  St  Paul  might  have 
been  juftly  charged  by  Philemon  with  the  debts  of  Onefi- 
mus,  which  he  had  defired  might  be  placed  to  his  account. 

Had  the  apoftle,  however,  exprefjed  no  fuch  defire,  furely 
Philemon  could  by  no  deed  of  his  have  made  him  liable  for 
debts  contracted  by  another  ;  far  left  could  lie  by  imputation , 
whatever  that  word  may  mean,  have  made  him  virtually 
concur  in  the  contracting  of  thofe  debts.  Juft  fo  it  feems  to 
be  with  refpeCt  to  the  iufferings  of  Chrift  for  the  fins  of 
men  :  He  could  not  have  been  juftly  fubjeCted  to  fuffer- 
ing  without  his  own  confent  ;  and  he  could  not  poffibly 
have  been  made  guilty  of  the  fins  of  thofe  for  whom  he  fuf¬ 
fered. 

The  doCtrine  of  imputed  guilt  therefore,  as  underftood 
by  the  Calvinilts,  is,  in  the  opinion  of  their  opponents,  with¬ 
out  foundation  in  Scripture,  and  contrary  to  the  nature  of 
things.  It  is  an  impious  abfurdity  (fay  they),  to  which  the 
mind  can  never  be  reconciled  by  the  hypothefis,  that  all  men 
were  in  Adam  both  feminally  and  federally,  and  finned  in 
him,  as  Levi  paid  tithes  to  Melchizedeck  in  the  loins  of  A- 
braham.  The  apoftle,  when  he  employs  that  argument  to 
leffen  in  the  minds  of  his  countrymen  the  pride  of  birth  and 
the  lofty  opinions  entertained  of  their  priefthood,  plainly  in¬ 
timates,  that  he  was  ufmg  a  bold  figure,  and  that  Levi’s 
paying  tithes  is  not  to  be  undei flood  in  a  ftriCt  and  literal 
fenfe.  “  Now  confider  (fays  he)  how  great  this  man  was, 
unto  whom  even  the  patriarch  Abraham  gave  the  tenth 
of  the  fpoils.  And,  as  I  may  fo  fay ,  Levi  alfo,  who 
rcceiveth  tithes,  paid  tithes  in  Abraham  :  for  he  was  yet 
in  the  loins  of  his  father  when  Melchizedeck  met  him.” 

This  is  a  very  good  argument  to  prove  that  the  Levitical 
priefthood  was  inferior  in  dignity  to  that  of  Melchizedeck  ; 
and  by  the  apoftle  it  is  employed  for  110  other  purpofe. 

Levi  could  not  be  greater  than  Abraham,  and  yet  Abra¬ 
ham  was  inferior  to  Melchizedeck.  This  is  the  whole  of  St 
Paul’s  reafoning,  which  lends  no  fupport  to  the  doCtrine  of  1 23 
original  fin,  unleis  it  can  be  fhown  that  Levi  and  all  his  de-  Moral  guilt 
feendants  contracted  from  this  circumftance  fuch  a  ftrong  t^frn  tfed 
propenfity  to  the  paying  of  tithes,  as  made  it  a  matter  offrom  father 
extieme  difficulty  for  them,  in  every  fubfequent  generation,  to  &n. 
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ted  them  receivers  of  tithes.  That  all  men  were  feminally 
in  Adam,  is  granted  ;  and  it  is  likewife  granted  that  they 

_  may  have  derived  from  him,  by  ordinary  generation,  di  tea  led 

and  enfeebled  bodies  :  but  it  is  as  impofiible  to  believe  that 
moral  guilt  can  be  transmitted  from  father  to -{bn  by  the 
*pbyfical  aft  of  generation,  as  to  conceive  a  fcarlet  colour  to 
be  a  cube  of  marble,  or  the  found  o;  a  trumpet  a  cannon 
ball.  That  Adam  was  as  fit  a  perfon  as  any  other  to  be 
entrufted  with  the  good  and  happinefo  of  his  pofterity,  may 
be  true  ;  but  there  is  no  fitnels  whatever,  according  to  the 
Arminians,  in  making  the  ever lading-  happinefs  or  mitery  of 
a  whole  r?.ce  depend  upon  the  condnft  of  any  fallible  indi¬ 
vidual.  »  “  That  any  man  fhouid  fo  reprefcnt  me  (fays  Dr 
%  Voarine  Taylor*),  that  when  he  is  guilty,  I  am  to  be  reputed 
cf  Original  guilty  ;  when  tie  tranfgrefies,  I  fhall  be  accountable  and  pu- 
part  ih-'ni{bablc  for  his  tranfgrefiion  and  this  before  I  am  born, 
and  confequently  before  I  am  in  any  capacity  of  knowing, 
helping,  or  hindering,  what  he  doth  :  all  this  every  oneVha 
ufeth  bis  under 'Handing  mu  it  clearly  fee  to  be  falfe,  unrea- 
fonable,  and  altogether  inconfiftent  with  the  truth  and 
goodnefs  of  God.”  And  that  no  fuch  appointment  ever 
had  place,  he  endeavours  to  prove,  by  fh  owing  that  the 
texts  of  Scripture  upon  which  is  built  the  doftrine  of  the 
Calvinifls  reipefting  original  fin,  will  each  admit  of  a  very 
t24  different  interpretation. 

The feveral  One  of  the  ftrongeft  of  thefe  texts  is  Romans  v.  T9, 
ttxt*  on  which  we  have  already  quoted,  and  which  our  author  thus 
which  this  explains.  He  obferves,  that  the  apoftle  was  a  Jew,  famili- 
fuUtia'a*  31  ly  acquainted  with  the  Hebrew  tongue  ;  that  he  wrote 
bleofT  dff-his  epiftle  as  well  for  the  uie  of  his  own  countrymen  reil- 
ferent  in-  ding  in  Rome,  as  for  the  benefit  of  the  Gentile  converts  ; 
terpreta-  an(f  that'  tho  ugh  he  made  ufe  of  the  Greek  language,  as 
moil  generally  underftood,  he  frequently  employed  Hebrew 
idioms.  Now  it  is  certain  that  the  Hebrew  words  n*un 
and  “  fin  and  iniquity,”  are  frequently  ufed  in  the  Old 
Teflament  to  lignify  fujfering ,  by  a  figure  of  fueecli  which 
puts  the  effeft  for  the  caufe  ;  and  it  is  furely  more  probable, 
that  in  the  verfe  under  confideration,  the  apoftle  ufed  the 
correfponding  Greek  word  in  the  fame  Hebrew 

fenfe,  than  that  he  meant  to  conti  adift  what  he  had  faid 
in  the  former  verfe,  by  teaching  that  all  men  were  made 
guilty  of  an  aft  of  difobedience  committed  thoufands  of 
years  before  the  majority  of  them  had  any  being.  In  the 
preceding  verfe  he  lays,  “that  by  the  offence  of  one,  judge- 
ment  came  upon  all  men  to  condemnation.”  But  this  can.- 
not  be  tiue,  if  by  that  offence  all  men  were  made  finners  ; 
for  then  judgment  mult  have  come  upon  each  for  his  own 
fhare  in  the  original  difobedience.  “  Any  one  may  fee 
(fays  our  author)  that  there  is  a  vaft  difference  between  a 
man’s  making  himfelf  a  firmer  by  his  own  wicked  aft,  and 
his  being  made  a  {inner  by  the  wicked  aft  of  another .  In 
the  latter  cafe,  he  can  be  a  firmer  in  rio  other  fenfe  but  as 
he  is  a  fufferer  ;  juft  as  Lot  would  have  been  made  a  finner 
with  the  Sodomites,  had  he  been  confirmed  in  the  iniquity 
of  the  city  §  ;  and  as  the  fubjefts  of  Abimelech  would  have 
been  made  tinners,  had  he,  in  the' integrity  of  his  heart, 
committed  adultery  with  Abraham  s  wife  •  I  hat  the 
*  GcD*  xx'  people  of  Gerar  could  have  contrafted  any  real  gilt  from  the 
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adultery  of  their  fovereign,  or  that  he*  by  lying  with  a  woman  Fall  of 
whom  he  had  reafon  to  believe  to  be  not  the  wife  but  the  darn>a>ul 
filler  of  another  man,  would  have  incurred  all  the  moral  tnr- 
pitude  of  that  crime,  are  pofitions  which  cannot  be  main-  , 
tained.  Yet  he  fays,  that  Abraham  had  brought  upon  him 
and  on  his  kingdom  a  great  Jin  ;  though  it  appears,  from 
comparing  the  6th  verfe  with  the  17th  and  iSth,  that  he 
had  not  been  brought  under  fin  in  any  other  fenfe  than  as 
he  was  made  to  fuffer  for  taking  Sarah  into  his  houfe.  In 
this  fenle,  “  Chrift,  though  we  are  fure  that  he  knew  no 
fin,  was  made  fin  for  us,  and  numbered  with  the  tranfgref- 
fors,”  becaufe  he  fuftered  death  for  us  on  the  crofs  ;  and  in 
this  fenfe  it  is  true,  that  by  the  difobedience  of  Adam  all 
mankind  were  made  finners,  becaufe,  in  confequence  of 
his  offence,  they  were  by  the  judgment  of  God  made  fuh- 
jeft  to  death. 

But  it  may  be  thought  that  this  interpretation  of  the 
words  fin  and  finners ,  though  it  might  perhaps  be  admitted 
in  the  19th  verfe,  cannot  be  fuppofed  to  give  the  apoftle’s 
real  meaning,  as  it  would  make  him  employ  in  the  1 2th 
verfe  an  abfurd  argument,  which  has  been  already  noticed. 

But  it  may  perhaps  be  poftible  to  get  quit  of  the  abfuiditys 
by  examining  the  original  text  inftead  of  our  tranflation. 

The  words  are,  xcc<  oviug  tig  7r<xv1ag  ecvQpuvovg  o  Sruvmog  iv, 
tp  a  rxvltg  r^ccplov.  In  order  to  afeertain  the  real  ieafe  of 
thefe  words,  the  firft  thing  to  be  done  is  to  difeover  the  an¬ 
tecedent  to  the  relative  A  Our  tranflators  feem  to  con- 
fider  it  as  ufed  abfolutely  without  any  antecedent  ;  but  thus 
is  inaccurate,  as  it  may  be  queftioned  whether  the  relative 
was  ever  ufed  in  any  language  without  an  antecedent  either 
expreffed  or  underftood.  Accordingly,  the  Calvinift  critics, 
and  even  many  Remonftrants,  coniider  *vof  cuQpb*ov  in  the 
beginning  of  the  verfe  as  the  antecedent  to  y.  in  the  end  of  it, 
and  translate  the  claufe  under  confideration  thus  :  “And  io 
death  hath  palled  upon  all  men,  in  whom  (viz.  Adam)  all 
have  finned.”  vxvuhc,  however,  Hands  much  nearer  to  « 
than  «v9 puTrou  ;  and  being  of  the  lame  gender,  ought,  we 
think,  to  be  confidered  as  its  real  antecedent  :  but  if  fo,  the 
claufe  under  confideration  fhouid  be  thus  tranflated  :  “  and 
fo  death  hath  paffed  upon  all  men,  unto  which  (o)  all  have 
finned,  or,  as  the  Aiminians  explain  it,  have  fuffered.  If  this 
criticiim  be  admitted  as  juft,  tp  «  mull  be  confidered  as 
Handing  here  under  a  particular  emphafis,  denoting  the  ut- 
moil  length  of  the  confequences  of  Adam’s  fm  (p)  ;  as  if 
the  apoftle  had  faid,  “  fo  far  have  the  contequences  of  A- 
dam’s  fin  extended,  and  fpread  their  influence  among  man¬ 
kind,  introducing  not  only  a  curfe  upon  the  earth,  and  for- 
row  and  toil  upon  its  inhabitants,  but  even  death,  univer¬ 
sal  die  at  h  ,  in  every  part,  arid  in  all  ages  of  the  world.” 

His  words  (fay  the  Remonftrants)  will  umpfcftionably  bear 
this  fenfe  ,*  and  it  is  furely  much  more  probable  that  it  is 
their  true  fenfe,  than  that  an  infpired  writer  fnould  have 
taught  a  doftrine  fubverfive  of  all  our  notions  of  right  and 
wrong,  and  which,  if  really  embraced,  muft  make  us  inca¬ 
pable  of  judging  when  we  are  innocent  and  when  guilty. 

When  the  apoftle  fays  that  there  is  none  righteous,  no 
not  one,  he  gives  us  plainly  to  underftand  that  he  is  quo- 
ting  from  the  14th  Pfalm ;  and  the  queftion  to  be  firft  an- 
fwered  is,  In  what  fenfe  were  thefe  words  ufed  by  the  Pial- 

miite 


/0)  That  when  conflrued  with  a  dative  cafe,  often  fignifies  to  or  unto,  .is.  known  to  every  Greek  fcholar.  *  Thus 
the  way  to  fame ,  (Lucian.)  K  a^yog  «t,  t«  a  criminal  unto  death ,  (Demolih.)  Em  <r»KK*Cv*, 

to  carry  to  death  or  execution ,  (Ifoc.)  tV»«j  «r  txwCtpicc  i*kntnrt9ye  have  been  called  to  liberty ,  (Gal.  v.  13.)  Knrfftg  n  Xpiar,?. 
\ y.a-ov  £;f<  tpyoig  aya£ug>  created  in  Chrft  Jefus  unto  good  works,.  (Ephei.  li.  io.)  See  alio  1  Ihef.  iv.  7*  >  2  I  lin.  ii».  *4'  * 
and  many  other  places  of  the  New  Leltament. 

(p)  Ef  w  has* likewife  this  import,  denoting  the  terminus  ad  quern  in  Phil.  iii.  12.  and  iv.  la 
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mid  ?  That  they  were  not  meant  to  include  all  the  men  and 
women  then  living,  far  lefs  all  that  have  ever  lived,  is  plain 
from  the  fifth  verfe  of  the  fame  Pfalm,  where  vve  are  told 
that  thofe  wicked  perfons  “  were  in  great  fear,  becaufc  God 
was  in  the  congregation  of  the  righteous .”  There  was  then, 
it  feems,  a  congregation  of  righteous  perfon3,  in  o-ppofition 
to  thole  called  the  children  of  men ,  of  whom  alone  it  is  faid 
that  there  was  none  that  did  good,  no  not  one.  The  truth 
is,  that  the  perfons  of  whom  David  generally  complains  in 
the  book  ol  Pfalms,  conflituted  a  flrong  party  difaffe&ed  to 
I  his  perfon  and  government.  That  faction  he  defcribes  as 
proud  and  oppreffive,  as  deviling  mifchief  againft  him,  as 
violent  men  continually  getting  together  for  war.  He  ftyles 
them  his  enemies;  and  fometimes  characterizes  them  by  the 
appellation  which  was  given  to  the  apoftate  defendants  of 
Cain  before  the  deluge.  Thus  in  the  57th  Pfalm,  which 
\  was  compofed  when  he  fled  from  Saul  to  the  cave  in  which 

:  he  fpared  that  tyrant’s  life,  he  complains,  <4  I  lie  among 

them  that  are  let  on  fire,  even  the  sons  of  men,  whofe 
teeth  are  {pears, ”  See.  ;  and  again,  in  the  58th  Pfalm,  he 
fays,  “  Do  ye  indeed  fpeak  righteoufnefs,  O  congregation  ? 
Do  ye  judge  uprightly,  O  ye  Ions  of  men  ?”  By  comparing 
'  thefe  texts  with  1  Sam.  xxvi.  19.  it  will  appear  evident  be¬ 
yond  dilputfc,  that  by  the  sons  of  men  mentioned  in  them, 
he  meant  to  characterize  thofe  enemies  who  exafperated  Saul 
•  againflhim.  Now  it  is  well  known,  that  there  was  a  party 
adhering  to  the  interefls  of  the  houfe  of  Said  which  con¬ 
tinued  its  enmity  to  David  during  the  40  years  of  his  reign, 
and  joined  with  Abfalom  in  rebellion  againft  him  only  eight 
I  yeais  before  his  death.  But  it  is  the  opinion  of  the  molt  ju- 
Ihmttnd  dfeious  commentators  §,  that  the  14th  Pfalm  was  compolcd 
during  the  rebellion  of  Abfalom  ;  and  therefore  it  is  furely 
much  more  probable,  that  by  the  children  of  men ,  of  whom  it 
is  faid  there  is  “  none  that  doth  good,  no  not  one,”  the 
in  (piled  poet  meant  to  characterize  the  rebels,  than  that  he 
fhould  have  direCbly  contradiCled  himfelf  in  the  compafs  of 
two  fentences  fucceediug  each  other.  Had  he  indeed'  known 
that  all  the  children  of  men,  as  defeending  from  Adam, 
are  utterly  indifpofed,  difabled,  and  made  oppofite  to  all 
that  is  fpii  itually  good,  and  wholly  and  continually  inclined 
to  all  evil,”  he  could  not,  with  the  leafb  degree  of  confiflen- 
|  cy,  have  reprefented  the  Lord  as  looking  down  from  heaven 
upon  them,  to  fee  if  there  were  any  that  did  underfland  and 
leek  after  God  but  if  by  the  children  of  men  was  meant 
£  I  only  the  rebel  fa&ion,  this  feenical  reprefentation  is  perfeCf- 
p  ly  confident,  as  it  was  natural  to  fnppofe  that  there  might 
be  in  that  faCf  ion  lome  men  of  good  principles  milled  by  the 
arts  of  the  rebel  chiefs. 

Having  thus  afcertaired  the  fenfe  of  the  words  as  origi¬ 
nally  nfed  by  the  rTalmift,  the  Arminian  proceeds  to  inquire 
for  what  pnrpofe  they  were  quoted  by  the  apodle  ;  and  in 
this  inquiry  he  feems  to  find  nothing  difficult.  The  aver- 
fion  of  the  Jews  from  the  ad  million  of  the  Gentiles  to  the 
privileges  of  the  gofpel,  the  high  opinion  which  they  entep- 
tained  of  their  own  worth  and  fuperiority  to  all  other  na¬ 
tions,  and  the  flrong  perfuafion  which  they  had  that  a  ftriCt 
obedience  to  their  own  law  was  fufiicient  tojuftify  them  be¬ 
fore  God,  are  faffs  univerfally  known  ;  but  it  was  the  pur- 
pofe  of  the  apoflle  to  prove  that  all  men  flood  L11  need  of  a 
Redeemer,  that  Jews  as  well  as  Gentiles  had  been  under  the 
dominion,  of  fin,  and  that  the  one  could  not  in  that  refpeCt 
claim  any  fuperiority  over  the  other.  ITe  begins  his  epifllc, 
therefore,  with  ihowiiig  the  extreme  depravity  of  the  Heap 

ythen  world  ;  and  having  made  good  that  point,  he  proceeds 
to  prove,  by  quotations  from  the  book  of  Pfahns,  Proverbs, 
and  Iiaiah,  that  the  Jews  were  in  nowife  better  than  they, 
that  every  mouth  might  be  flopped,  and  all  the  world  bc- 
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come  guilty,  or  inefficient  for  their  own  juftification  before  Fall  of  A- 
God.  dam,  and 

The  next  proof  brought  by  the  Calvinifts  in  fupport  of  ^^ces" 
their  opinion,  that  all  men  derive  guilt  from  Adam  by  or- 
dinary  generation,  is  that  text  in  which  St  Paul  fays  that 
the  Ephefians  were  by  nature  children  of  wrath  even  as 
others.”  To  this  their  opponents  reply,  that  the  do&rine 
of  original  fin  is  in  this  verfe,  as  in  the  lail  quoted,  counte¬ 
nanced  only  by  our  tranflation,  and  not  by  the  original 
Greek  as  linderflood  by  the  ancient  fathers  of  the  Chrifiian 
church,  who  were  greater  mailers  of  that  language  than  we. 

The  words  are  »/*tv  nxva  <pucci  opyns  •  fo  which  it  is  ob¬ 
vious,  that  Tsxvar,  though  in  its  original  fenfe  it  fzgnifies  the 
genuine  children  of  parents  by  natural  generation,  cannot 
be  fo  underflood  here  ;  becaufe  no  man  was  ever  begotten 
by,  or  born  of,  the  abftradf  notion  wrath.  It  muft  there¬ 
fore  be  ufed  figuratively  ;  and  in  other  places  of  feripture 
it  often  denotes  a  clofe  relation  to  any  perfon  or  thing.  Thus 
we  read  cf  the  children  of  GW,  of  the  kingdom ,  the  refur - 
rtftion,  wifdom,  light,  obedience ,  and  peace  ;  whence  it  is  con¬ 
cluded,  that  by  the  children  of  wrath  are  meant  thofe  who 
are  liable  to  punifnment  or  rejection.  And  becaufe  there 
were  in  thofe  days  fome  children,  in  a  lower  and  lefs  pro¬ 
per  fenfe,  by  adoption ,  and  others,  in  a  higher  and  more 
proper  fenfe,  by  natural  generation ,  of  whom  the  relation 
of  the  latter  to  their  parents  was  much  clofer  than  that 
of  the  former  ;  the  apoflle  tells  the  Ephefians,  that  they 
were  by  nature  children  of  wrath,  to  convince  them  that 
they  were  really  liable  to  it  by  the  flri&ell  and  elofell  rela¬ 
tion  pofiible.  That  the  word  ^cu  here  is  of  the  fame  im¬ 
port  with  really  or  truly ,  and  that  it  does  not  fignify  what 
we  mean  by  nature  in  the  proper  fenfe  of  that"  word,  the 
ancient  fathers  are  generally  agreed  ;  and  that  the  mo  -  *>See  JW* 
dern  Greeks,  who  ilill  fpeak  a  dialeft  of  the  noble  kn -nond and 
guage  of  their  anceftors,  underfland  the  word  in  the  fame  lvb^y 
fenfe,  is  apparent  from  their  veriion  of  the  text  before  us.  tn&Suidn* 
In  the  molt  correct  and  elegant  edition  ef  the  New  Telia- on  the  word 
iuent  in  their  vernacular  tongue,  the  words  under  confidera- ‘fac¬ 
tion  are  thus  rendered  ;  pwnv.oi  r,act  tskvx  opynt  Q<rxv  Y.xi 
61  koirot,  where  it  is  iinpoffible  that can  fignify  natural^ 
other  wife  the  apoflle  will  be  made  to  fay,  not  that  we  are 
by  the  nature  derived  from  A  dam  .liable  to  wrath,  but  that  ' 

.we  were  naturally  begotten  by  wrath  in  the  abflradt !  For 
taking  the  word  fv™  in  the  fenfe  of  really  or  truly,  both 
the  ancient  and  modern  Greeks  appear  indeed  to  have 
the  authority  ot  St  Paul  himfelf ;  who,  writing  to  Timothy, 
calls  him  ywiov  two*  “  his  true  or  genuine  ion  not  to 
fignify  that  he  was  the  child  of  the  apoflle  by  natural  gene¬ 
ration,  but  that  he  wast  clofely  related  to  him  in  the  faith 
to  which  St  Paul  had  converted  him.  That  the  words 
7£xv*  fvcu  cpynq  can  fignify  nothing  but  truly  or  really  rela¬ 
tions  to  wrath ,  is  Hill  faither  evident  from  the  ground  af* 

Jigned  ot  that  relation..  It  is  not  the  flu  of  Adam,  or  the 
impurity  ot  natural  generation,  “  but  the  trefpaffes  and  fins 
in  which  the  Ephefians  in  time  pafl  walked,  according  to 
the  couife  of  the  world,  according  to  the  prince  ot  the 
power  of  the  air,”  the  ipirit  that  at  the  time  of  the  apoille’h 
writing  “  worked  in  the  children  of  difobedier.ee.”  Surely 
no  man  can  fnppofe  that ,  the  Ephefians  at  any  pall  time 
walked  in  Adam’s  trdpafs  and  fin,  or  that  the  prince  of 
the  power  or  the  air  tempted  them  to  eat  the  forbidden 
fruit. 

Having  thus  commented  on  the  principal  texts  whieh  arc 
cited  from  the  New  Te  A  ament  to  prove  the  do&tine  of 
original  fin,  the  Arminians  treat  thofe  which  are  quoted 
from  the  Old  Teflament,  in  fupport  of  the  lame  doctrine*, 
with  much  lefs  ceremony.  Thus,  when  Job  fays,  “  who 
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can  bring  a  clean  thing  out  of  an  unclean?  Not  one,”  he 
Is  Speaking,  fay  they,  not  of  the  pravity  of  our  nature,  but 
of  its  frailty  and  weaknefs,  of  the  fhortnefs  and  mifery  of 
human  life.  The  fentence  is  proverbial ;  and  as  it  is  uied 
onlv  to  fignify,  that  nothing  can  be  more  peried  than  its 
original,  it  rnuft,  whenever  it  occurs,  be  underftood accord- 
inr'i to  the  fubjea  to  which  it  is  applied.  1  hat  in  the  place 
under  c'oufideration  it  refers  to  our  mortahty  they  think 
plain  from  the  context ;  -and  Dr  Taylor  adds  *,  w  th  fame 
plaufibility,  that  if  the  words  refer  to  the  guilt  which  « 
are  fuppofed  to  deiive  from  Adam,  they  will  prove  too 
much  to  ferve  the  common  feheme  of  original  fin.  I  Y 
will  prove  that  our  natural  and  inherent  pravity,  to  tar 
far  from  rendering  us  fit  fubjeds  of  wrath,  may  be  urged 
ns  a  reafon  why  God  fhould  not  even  bring  us  into  judge- 
,-nent ;  for  the  patriarch’s  whole  expoftulation  runs  thus, 
«  Doll  thou  open  thine  eyes  upon  fnch  a  one,  and  brmge 
ir.e  into  judgment  with  thee  ?  Who  can  bring  a  clean  thing 
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it  or  an  unciean  ;  ,  .  , 

The  other  text,  quoted  from  the  fame  book,  they  think 
ftill  lefs  to  the  purpofe  ;  forEliphaz  is  evidently  contraftmg 
the  creature  with  the  Creator ;  in  companfon  with  whom, 
he  might  well  fay,  without  alluding  to  original  guilt,  ‘  what 
is  man  that  he  fhould  be  clean  ?  and  he  who  is  born  of 
a  woman  that  he  fhould  be  righteous?  Behold  he  put- 
tetl.no  truft  in  his  faints;  yea  the  heavens  are  not  clean 
in  his  fmht.  How  much  more  abominable  and  filthy  is 
man,  who  drinkehh  iniquity  like  water  ?”  He  does  not  fay, 
who  derives  by  birth  an  iniquitous  nature;  for  he  knew 
well,  that  as  we  are  born,  we  are  the  pure  workmanfhip  of 
God  “  whofe  hands  have  fafhioned  and  formed  every  one  of 
us  •”  but  «  who  drinketh  iniquity  like  water,”  who  maketh 
himfelf  iniquitous  by  running  headlong  into  every  vicious 

P  Of  the  text  quoted  from  the  fifty-firft  in  fuPPort 

of  the  doftrine  of  original  fin.  Dr  Taylor  labours  f  by  a 
long  and  ingenious  criticifm,  to  prove  that  our  tranfiators 
have  miftaken  tlie  fenfe.  The  woid  which  they  have  ren¬ 
dered  thapen,  he  fhews  to  be  ufed  once  by  Ifaiah,  and  tw'ce 
in  the  book  of  Pr  overbs,  to  f.gmfy  brought  forth  ;  and  that 
which  is  rendered  conceived  me,  is  never,  he  fays,  employ 
-in  leripture  to  denote  human  conception.  In  this  laft  re¬ 
mark,  however,  he  is  contradicted  by  a  great  authority,  no 
lefs  indeed  than  that  of  Mr  Parkhurft  | ,  who  fays,  that 
the  LXX  conftantly  render  it  by  or  «*«"«>.  and 

he  Vulaate  generally  by  concipio.  Without  taking  upon  us 
to  dSde  between  thefe  two  Eminent  Hebrew  fcholars,  we 
{hall  onlv  obferve,  that  upon  one  occafion  [|  it  certainly  de¬ 
notes  ideas  much  grofTer  than  thole  which  ^e  Pfalm.il  muft 
have  had  of  his  mother’s  conception  ;  and  that  theie,  at 
leaft  Dr  Taylor  properly  tranflates  it  tncalefcebant,  adding, 
“  de  hoc  veto  inilefeendi  genere  loqui  Dav.dem  nemo  fa- 
nus  exiftimare  poteft.  Matrem  emm  mca  u.fTe,  aut  ipfum 
St  ecifce  eo  Jo*,  quo  incalefcerent  Jacobi  pgtaRgJ 
dicere,  proTus  indecorum  et  abfurdum.  He  contends, 
howe  vert  that  the  original  force  of  the  word  is  1,  be  hot 
and  that  it  is  applied  to  conception,  to  refentment,  to  warmth 
by  which  the  body  is  nourifhed,  to  idolater,  in  W  with 
idols,  and  to  the  heat  of  metals.  1  he  heat  of  idolaters, 
of  refentment,  and  of  metals,  are  evidently  foreign  to  the 
Pfalmilt’s  puroofe  ;  and  the  idea  conveyed  by  the  wore 
inealefeere  being  fet  afide  for  the  reafons  already  aligned; 
there'  remains  only  the  warmth  by  which  the  body  is  nou¬ 
rifhed.  and  of  that  warmth  our  author  is  confident  that 

DTfdthlskceriticifm  be  admitted,  the  whole  verfe  will  then 

.run  thus;  “  Behold  I  was  born  m  iniquity,  ana  in  fin  did  y 
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mother  nurfe  me ;”  which  hath  no  reference  to  the  on- Fail  <4 
ginal  formation  of  his  confutation,  but  is  a  penphraf.s  of 
his  beihg  a  [inner  from  the  womb,  and  means  nothing  more  ^ 
than  that  he  was  a  great  [inner,  or  had  cont  rafted  early  habits  v — ^ 
of  fin.  He  no  more  defigned  to  fignify  in  this  veife,  that 
by  ordinary  generation  he  had  a  nature  conveyed  to  him 
which  was  “  utterly  inditpofed,  difabled,  and  oppolite  to 
all  that  is  fpiritually  good,  and  wholly  and  continually 
inclined  to  evil,”  than  he  meant  in  another  %  to  fignify }  PC  hi 
ftriftly  and  properly  that  “  the  wicked  arc  eftranged  from* 
the  womb,  and  tell  lies  as  foon  as  they  are  born  or 
than  Job  meant  to  fignify  ||,  that  from  the  moment  he » Joint 
came  from  his  mother’s  womb  lie  had  been  a  guide  to  the18- 
widow  and  a  fuccour  to  the  fatherlefs.  All  theie  are  hy¬ 
perbolical  forms  of  expreffion  ;  which,  though  they  appear 
(trained,  and  perhaps  extravagant,  to  the  phlegmatic  mha- 
bitants  of  Europe,  are  perfectly  fuited  to  the  warm  imagi¬ 
nations  of  the  orientals,  and  to  the  genius  of  eafiein  lan¬ 
guages  They  mean  not  that  Job  was  bom  with  habits  of 
virtue,  that  the  wicked  actually  -walked,  and  [poke,  and  [poke 
lies  from  the  inftant  of  their  birth ,  or  that  the  Pfalmift  was 
really  (hupen  in  fin  and  conceived  in  iniquity.  This  lait  fen- 
tence  if  interpreted  literally,  would  indeed  be  grofsly  im¬ 
pious’-  it  would  make  the  infpired  penman  throw  the  whole 
load  of  his  iniquity  and  fin  from  off  himfelf  upon  him  who 
(haped  and  noon  her  who  conceived  him  ;  even  upon  that 
God  “  whofe  "hands  had  made  him  and  fafhioned  hnn,  and 
whom  he  declares  that  he  will  praiie  for  having  made  him  fear¬ 
fully  and  wonderfully,”  and  upon  that  parent  who  conceived 
him  with  forrow,  and  brought  him  forth  with  pain,  and 
to  whom  the  divine  law  commanded  him  to  render  honour 
and  gratitude.  “  But  if,  after  all  (fays  Dr  Taylor  * ),  you*  iWBi 
will  adhere  to  the  literal  fenfe  of  the  text  for  the  common  Mm, 
doftrine  of  original fin,  (hew  me  any  good  reafon  why  youpartu. 
ought  not  to  admit  the  literal  fenfe  of  the  text,  tins  is  my 
body,  for  tranfubjlantiation  ?  If  you  lay,  it  is  abfurd  to  tuppoie 
that  Chtift  fpeaks  of  his  real  natural  body;  l  fay,  it  is  like- 
wife  abfurd  to  fuppole  that  the  Pfalmifi  fpeaks  of  his  being 
really  and  properly  Ihapen  in  iniquity,  and  conceived  in  fin. 

If  you  fay,  that  the  ienfe  of  the  words  this  is  my  body  may 
be  clearly  explained  by  other  texts  of  feripture  where  the 
like  forms  of  fpeech  are  ufed;  I  fay,  and  have  (hewn,  that 
the  Pfalmift’s  fenfe  may  as  clearly  and  evidently  be  made 
out  by  paialkl  texts,  where  you  have  the  like  kind  of  ex-  , 

preffion  If  you  lay  that  tranfubftantiation  is  attended  with  . 

confequences  hurtful  to  piety,  I  fay  that  the  common  doc 
trine  of  original  fin  is  attended  with  confequences  equally 
hurtful  ;  for  it  is  a  principle  apparently  leading  to  all  man- 
ner  of  iniquity  to  believe  that  fin  is  natural  to  us,  that  it 
is  interwoven  and  ingrafted  into  our  very  conlhtution  from 
our  conception  and  formation  in  the  womb.”  u; 

The  Arminians  having  thus,  as  they  think,  proved  thatCnnfcf 
the  pofterity  of  Adam  are  not  in  any  feme  rendered  gu. 
by  his  fin,  contend,  that  the  death  threatened  agamlt  hw..^ 
eating  of  the  forbidden  fruit,  and  which,  in  coufequence  offrlllt)1(| 
his  tianfgreffio..,  came  upon  all  men,  can  mean  nothmgccrW 
more  than  the  lofs  of  that  vital  prmciple  which  he  received^ 
when  G  od  breathed  into  his  noftnls  the  breath  of  ate,  an- 
he  became  a  living  foul.  Every  thing  beyond  this  is  pure 
conjecture,  which  has  no  foundation  in  the  fcriptures  of 
truth,  and  is  direftly  contrary  to  all  the  notions  of  right 
and  wioncr  which  we  have  been  able  to  acquire  from  the 
ftudy  of  thofe  very  fcriptures.  It  is  not  conceivable  from 
anv  thin"  in  the  hiftory,  that  Adam  could  underftand  it  ot 
the  lofs  °of  any  other  life  than  that  which  lie  had  lately 
received,  for  no  other  life  is  fpoken  of  to  which  the  threat¬ 
ened  death  can  be  oppoied;  and  in  fuch  circumltances  it  was 
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-  ftrange  indeed,  if  by  the  word  death  he  underftood  either 
^  eternal  life  in  mifery,  or  a  neceffity  of  continuing  in  fin. 
The  fenfe  therefore  of  the  threatening,  fay  they,  is  this  ; 
“  I  have  formed  thee  of  the  dull  of  the  ground,  and  breathed 
into  thy  r.oftrils  the  breath  of  life  ;  and  thus  thou  art  be¬ 
come  a  living  foul.  But  if  thou  eateft  of  the  fruit  of  the 
tree  of  knowledge  of  good  and  evil,  thou  (halt  ceafe  to  be 
a  living  foul  ;  for  I  will  take  from  thee  the  breath  of 
life,  and  thou  lhalt  return  to  the  dull  of  which  thou  wall 
formed.” 

Thus  far  the  Armenians  of  the  prefent  day  (a  )  are  agreed 
tm  pht in  oppofing  the  do&rine  of  the  rigid  Calvinifts,  and  in 
■e  dfp-  {fating  their  own  notions  of  the  confequences  of  Adam’s 
fall ;  but  from  that  event  their  adverfaries  deduce  one  con- 
fequence,  which  fome  of  them  admit  and  others  deny.  It 
is  faid,  that  though  we  cannot  poffibly  be  partakers  in 
Adam’s  guilt,  we  yet  derive  from  him  a  moral  taint  and 
infection,  by  which  we  have  a  natural  propenfity  to  fm  ; 
that  having  loft  the  image  of  God,  in  which  he  was  created, 
Adam  begat  fons  in  his  own  image  ;  and  in  one  word,  that 
the  fenfual  appetites  of  human  nature  were  inflamed,  and 
4  its  moral  and  intellectual  powers  greatly  weakened  by  the 
j  eating  of  the  forbidden  fruit.  The  heathens  themfelves  ac- 
1  knowledged  and  lamented  this  depravity,  though  they  were 
f  ignorant  of  the  fource  from  which  it  fprung.  The  fcrip- 
tures  affert  it,  affirming  that  no  man  can  be  born  pure  and 
clean  ;  that  whatever  is  born  of  the  flefh,  or  comes  into  the 
;  world  by  ordinary  generation,  is  flefh,  carnal  and  corrupt ; 
that  the  imagination  of  the  thoughts  of  man’s  heart  is  only 
evil  continually  ;  that  the  heart  is  deceitful  above  all  things 
and  defperately  wicked  ;  and  that  out  of  it  proceeds  all  that 
Jorfjr.  is  vile  and  finful  ]|. 

johjiii.  This  depravity  of  human  nature,  thus  clearly  deducible 
from  fcripture,  and  confirmed  by  the  teftimony  of  ages,  an 
ingenious  writer  of  the  moderate  Arminian  fchool  under - 
Ma&v!  takes  to  illuftrate  upon  the  principles  of  natural  knowledge. 

“  We  know  (fays  hef ),  that  there  are  feveral  fruits  in 
feveral  parts  of  the  world  of  fo  noxious  a  nature  as  to 
deftroy  the  beft  human  confutation  upon  earth.  We 
n  pn-  alfo  know  that  there  are  fome  fruits  in  the  world  which 
inflame  the  blood  into  fevers  and  frenzies  ;  and  we  are 
a^w‘told  that  the  Indians  are  acquainted  with  a  certain 
juice,  which  immediately  turns  the  perfon  who  drinks  it 
into  an  idiot,  leaving  him  at  the  fame  time  in  the  enjoyment 
of  his  health  and  all  the  powers  of  this  body.  Now  I  afk, 
Whether  it  is  not  poffible,  nay  whether  it  is  not  rational,  to 
believe,  that  the  fame  fruit,  which,  in  the  prefent  infirmity 
of  nature,  would  utterly  deftroy  the  human  confutation, 
mioht,  in  its  higheft  perfe&ion,  at  leaft  difturb,  impair,  and 
difeafe  it?  and  whether  the  fame  fruit,  which  would  now  in- 
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flame  any  man  living  into  a  fever  or  a  frenzy,  might  not  in-  Fall  of  A- 
flame  Adam  into  a  turbulence  and  irregularity  of  paffion 
and  appetite  ?  and  whether  the  fame  fluids,  which  inflame 
the  blood  into  irregularity  of  paffion  and  appetite,  may  not 
naturally  produce  irifedlion  and  impair  the  conftiturion? 

That  the  forbidden  fruit  had  the  effe&  to  produce  irregula¬ 
rity  of  appetite,  appears  as  from  other  proofs,  fo  I  think 
fully  and  clearly  from  the  covering  which  Adam  and  Eve 
made  ufe  of  foon  after  their  offence  ;  for  there  is  ro  imagin¬ 
able  reafon  for  that  covering  but  one,  and  that  one  fufficient- 
ly  demonftrates,  that  irregularity  and  violence  of  appetite,  in¬ 
dependent  of  the  dominion  of  reafon,  was  the  effeCt  of  their 
offence.  But  the  fruit  which  inflamed  the  fenfual  appetite 
might  likewife  debafe  their  rational  powers ;  for  I  afk, 
whether  the  fame  juice,  which  now  affects  the  brain  of  an 
ordinary  man  fo  as  to  make  him  an  idiot,  might  not  affedl 
the  brain  of  Adam  fo  as  to  bring  his  underftanding  down 
to  the  prefent  ftandard  of  ordinary  men  ?  And  if  this  be 
poffible,  and  not  abfurd  to  be  fnppofed,  it  is  evident  that  the 
fubfequent  ignorance  and  corruption  ot  human  nature  may 
be  clearly  accounted  for  upon  thefe  fuppofitions  ;  nay,  I  had 
almoft  faid  upon  any  one  of  them.  For  it  is  univerfally 
known,  that  the  infedlions  and  infirmities  of  the  father  affedi 
the  children  yet  in  his  loins  ;  and  if  the  mother  be  equally 
imeCted,  muft,  unlefs  removed  by  proper  remedies,  affeCt 
their  pofterity  to  the  end  of  the  world,  or  at  leaft  till  the  race 
become  extinCt.  Therefore  why  all  mankind  might  not  by 
their  firft  father’s  fm  be  reduced  to  the  fame  condition  of 
infirmity  and  corruption  with  himfelf,  efpecially  when  the 
mother  was  equally  infirm  and  infeCted,  I  believe  no  man 
any  way  {killed  in  the  knowledge  of  nature  will  fo  much  as 
pretend  to  lay.” 

This  account  of  the  corruption  of  human  nature  feems  to 
be  generally  adopted  by  moderate  divines,  as  well  among  the 
Calvinifls  as  among  the  Arminiam  ;  but* by  the  high-fliers 
in  both  fchools  it  is  rejected,  upon  different  principles  in¬ 
deed,  with  great  indignation.  The  zealous  Calvinift  con¬ 
tends,  that  this  hereditary  corruption  is  not  to  be  accounted 
for  or  attempted  to  be  explained  by  any  principle  of  phy- 
hcal  fcience,  fince  it  is  part  of  that  puniffiment  which  was 
inffi&ed  on  the  race  for  their  original  fin.  If  we  were  not 
partakers  of  Adam’s  guilt,  fay  they,  we  fhould  not  have 
been  partakers  of  his  corruption.  The  one  is  previous  to 
the  other,  and  the  foundation  of  it.  The  depravity  of  hu¬ 
man  nature  is  a  punifhment  for  fm  ;  and  fo  it  was  threaten¬ 
ed  to  Adam,  and  came  upon  him  as  fuch,  and  fo  to  all  his 
pofterity,  by  the  ordination  and  appointment  of  God ;  for 
which  there  can  be  no  other  foundation  but  the  fmputation- 
of  Adam’s  difobedience  to  them,  nor  can  any  thing  elfe 

For  if  the  law  of  na¬ 
ture' 


vindicate  the  righteoufnefs  of  God. 


(<^)  We  fay  the  Arminians  of  the  prefent  day;  becaufc  in  the  beginning  of  this  century  many  of  them  having  imbibed 
the  fcholaftic  notion  of  the  natural  and  ejfential  immortality  of  the  foul,  feem  to  have  been  at  a  lofs  to  conceive  bow  it 
was*  to  have  been  dilpofed  of,  had  there  been  no  redemption  from  Adanrv’s  curfe.  I  hey  were  perfuaded,  that  for  his 
fin  the  fouls  of  his  pofterity  did  not  deferve  eternal  puniffiment ;  and  as  eternal  life  is  everywhere  in  the  New  Be  ft  ament 
reprefented  as  the  gift  of  God  through  Jefus  Chrift,  they  thus  expreffed  themfelves  concerning  the  death-  incurred  by 
the  fall  of  Adam.  “  It  is  well  to  be  obferved,  that  the  death  wherewith  God  threatened  man  as  his  puniffiment  if  he* 
broke  the  covenant,  is  not  in  reafon  to  be  underftood  of  eternal  death ,  any  farther  than  as  by  eternal  death  may  he  ngni- 
fied  only  the  eternal  feparation  of  the  foul  from  the  body ,  and  alfo  the  eternal  txclujion  of  the  foul  from  Godr  or  heavenly 
llefs That  the  death  threatened  implied  the  annihilation  of  the  foul,  feems  never  to  have  occurred  to  them,  thought 
the  apoftle  exprefsly  fays,  that  if  there  be  no  refurre&ion,  “  then  they  who  are  fallen  afleep  in  Chrift  are  perifhed,  a^xovro 
,  “  are ‘loft.”  They  fuppofed  that  the  fin  of  Adam  would  have  feparated  the  foul  from  the  body,  and  excluded  the  former 

both  from  heaven  and  from  hell  ;  but  what  would  have  become  of  it  in  that  ftate  of  exclufion,  both  from  future  hap- 
pinefs  and  future  mifery,  we  do  not  remember  at  prefent  that  any  one  of  them  Ins  hazarded  a  conjecture.  See  Dr 
Weltis  Help  for  the  Right  Underfunding  -  of  the  Several  Divine  Laws  and  Covenants ;  and  biffiop  Bull’s  Harmonic a  Jpof 
tolica,  with  its  feveral  defences* 
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I-  i  of  A-  ture  was  fuffieient,  why  (hould  this  or  ginal  taint  infodl  men 
t!am,a?:d  rat^cr  tjian  tpe  ftns  of  their  immediate  parentfcf?” 
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itwei  man  U'C  ,  -v*. 

The  more  violent  Arininiaiis,  on  the  other  hand,  deny  tnat 
we  inherit  any  moral  taint  whatever  from  Adam,  or  that 
f  GUI's  Bo-  the  rational  powers  of  our  minds  are  naturally  weaker  than 
dy  -/I’m-  it;s  %vere.  Of  that  wonderful  degree  of  perfe&ion  which  is 
^  book  ufuall  attributed  to  the  firft  pair,  they  find  no  evidence 
ri  and  13. in  fcripture.  All  that  we  learn  ol  them,  fay  they,  is,  that 
n8  they  fell  from  a  Hate  of  exquifne  happinefs  by  yielding  to  a 
Wlullt  o-  temptation  lefs  powerful  by  far  than  fome  others  which 

t  r  „  ,  -  \  r _  cfitllv  r united. 


wnen  ne  renaeu  uic  iuuuiaw»..fl  -  lf 

Votitine,  when  }ie  refaftd  to  be  called  the  fon  of  Pharaoh  slaughter, 
■Seer 


wnen  ne  reiuitu  iu  —  r ,  '  t  i  n  A 

choofing  rather  toYuffer  affliction  With  the  people  ot  God 
than  to  enjoy  the  pleafures  of  fin  for  a  fealon,  eftee.n.i.g  the 
reproach  of  true  religion  greater  riches  than  the  treafures  of 
Egypt,  did  not  exhibit  proofs  of  regularity  of  paffions  -and 
appetites  equal  at  leaft  to  what  Adam  d.fplayed  in  the  gar- 
of  Eden.  When  the  three  young  men  mentioned  in 
the  book  of  Daniel  fubmitted  to  be  burnt  ahveon  a  fiery 
furnace  rather  than  wot  (hip  Nebuchadnezzar  s  poLen 
image  ;  when  Daniel  himfelf  refolved,  rather  than  Conceal 
the  worfflip  of  God  for  one  month  only  of  his  life,  to  be 
torn  in  pieces  by  hungry  lions ;  and,  to  come  nearer  to  our 
own  times,  when  numbers  of  men  and  women,  during  the 
■reign  of  Mary  Queen  of  England,  chofe  rather  to  te  burnt 
at  l  ftake  than  renounce  the  reformed  religion  and  embrace 
the  errors  of  popery-furely  all  thefe  perfons  exhibited  a 
virtue,  a  faith  in  God,  and  a  Heady  adherence  to  what  they 
believed  to  be  the  truth,  far  fuperior  to  what  Adam  displayed, 
when  his  wife  gave  him  of  the  foibidden  fruit,  and  he  did  eat.  , 
If  it  be  faid  that  thefe  perfons  were  fupported  uncer  their 
trials  by  the  graceof  God  ftrengtlrening  them,  the  fame  will 
be  faid  of  Adam.  He  was  undoubtedly  fuppbed  with  every 
aid  from  the  fpirit  of  grace  which  was  neceffary  to  enable 
him  to  fulfil  his  duty;  for  being  defigned  for  more  than  mere 
animal  life,  even  for  the  refined  enjoyments  of  heaven,  there 
is  every  reafon  to  believe,  as  we  have  already  obferved,  that 
he  was  put  under  the  guidance  of  the  Holy  Gholl,  to  train 
him  for  that  fupernatural  date  of  felicity.  I  hefe  communica¬ 
tions  of  the  fpirit  would  of  courfe  be  withdrawn  when  he 
forfeited  his  right  to  thofe  privileges,.  on  account  of  which 
they  were  orignally  vouclifaled  to  him  ;  but  that  any  po- 
fitive  malignity  or  taint  was  infufed  into  his  nature,  that  his 
mere  rational  powers  were  weakened,  or  Ins  appetites  in¬ 
flamed  by  the"  forbidden  fruit,  there  is  no  evidence  to  be 
found  in  fcripture,  or  in  the  known  conftitution  of  tilings. 
The  attributing  of  this  fuppofed  hereditary  taint  to  tlie 
noxious  qualities  of  the  forbidden  fruit,  isawhimficat  hypo, 
thefis,  which  receives  no  countenance  from  any  wel  authen- 
'*-9  ticated  fad  in  natural  lviftory.  After  the  numberlefs  fahe- 
And  deem  hoods  that  have  bcen  toU  0f  the  poifon  tree  of  Java  (  lee  Pot- 

illuftratfon  son  Tree),  fomething  more  would  lie  reqmfite  than  the 
rf  it  whim- common  evidence  of  a  lying  voyager  to  give  credit  to  the 
heal.  qualities  of  the  Indian  tree,  of  which  the  fruit  mllantly  turns 
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tlm  wifeft  man  into  an  idiot :  and  yet  for  this  Angular  (lory  ail 
our  ingenious  author  vouchfafes  not  even  that  evidence, 
flight  as  it  generally  is.  !  The  inference  cuatvn  from  the  ^ 
covenno- ufed  by  our  firft  parents  is  rontradifted  by  every 
thing  that  we  know  of  human  nature;  fotfurely  no  man,  infla¬ 
med  to  the  utmoft  With  the  fire  of  animal  love,  ever  turned  Ins 
eyes  from  a  naked  beauty  ready  and  eager  to  receive  him  to 
her  embrace.  Yet  this,  it  feems,  was  the  behaviour  of  Adam 
and  Eve  in  fitch  a  (late  !  According  to  our  author,  the  juice 
of  the  forbidden  fruit  had  rendered  their  carnal  appetites 
violent  and  independent  of  reafon;  according  to  the  (enpture, 
they  were  both  naked  ;  and  as  they  were  hufband  and  wife, 
there  was  no  law  prohibiting  them  from  gratifying  thele 
Hflamed  appetites.  In  luch  circumftances,  how  did  they 
condua  themfelves  1  One  would  naturally  imagine  that  they 
Immediately  retired  to  fome  (hady  grove,  and  pleated  them, 
felves  in  all  the  foft  dalliancies  of  wedded  love.  Their  con- 
tluft,  however,  was  very  different.  We  are  told,  that  “  they 
ffewed  ficr-leaves  together,  and  made  themfelves  aprons  to 
cover  their  nakednefs  And  this  tranfaftion  is  brought 
ms  a  proof  of  the  impetuofity  of  their  carnal  appetites  (r). 

The  truth  is,  that  the  carnal  appetite  appears  not  to  be 
naturally  more  violent  than  is  neceffary  to  anfwer  the  end 
for  which  it  was  implanted  in  the  human  conftitution. 
Among  favages  the  defires  of  animal  love  are  generally 
very  moderate;  and  even  in  fociety  they  have  not  often, 
unlefs  inflamed  by  the  luxurious  arts  of  civil  life,  great- 
€r  ftrength  than  is  reqnifite  to  make  mankind  attend  to  me 
continuation  of  their  fpecies.  In  the  decline  of  empires 
highly  polifhed,  where  the  difference  of  rank  and  opulence  is 
o-reat,  and  where  every  man  is  ambitions  of  emulating  the 
expence  of  his  Immediate  fupeilors,  early  marriages  are  pre- 
vented  by  the  inability  of  moll  people  to  provide  for  a  fami¬ 
ly  in  a  way  fuitable  to  what  each  is  pleafed  to  confider  as 
his  proper  ftation  ;  and  in  that  (late  of  things  the  violence  of 
animal  love  will  indeed  frequently  produce  great  irregular.- 
ties  But  for  that  (late  of  things,  as  it  was  not  intended 
by  the  Author  of  nature,  it  is  perhaps  unreafonable  to  iup- 
pofe  that  provifion  (hould  be  made  ;  and  yet  we  believe  it 
vvill  be  found,  upon  due  cotifideration,  that  if  the  dehies  of 
animal  love  were  lefs  violent  than  they  are,  the  general  con- 
fequences  would  be  more  pernicious  to  fociety  than  all  the 
irregularities  and  vices  which  thefe  defires  now  accidentally 
produce;  for  there  would  then  be  no  mtercourfe  between 
the  fexes  whatever  except  in  the  very  higlieft  flations  of  life. 
That  our  conftitution  is  attended  with  many  fenfual  appe- 
tites  and  paffions,  which,  if  fuffered  to  grow  exceffive  or  me- 
gular,  become  finful,  is  true;  and  that  there  is  great 
danger  of  their  becoming  exceffive  and  irregular  in  a  world 
fo  full  of  temptation  as  ours  is,  is  alfo  true  ;  but  there  is  no 
evidence  that  all  this  is  the  coniequence  of  Adam  s  fall,  and  > 
far  lefs  that  it  amounts  to  a  natural  propenjtty  to  (m.  t‘°rMl 
I  prefume  (fays  Dr  Taylor),  that  by  a  natural  propenfity  tsing 
meant  a  neceffary  inclination  to  fin,  or  that  we  arenece-hw 
farily  finful  from  the  original  bent  and  bias  of  our  natura  l 
But  this  muft  be  falfe  5  for  then  we  (hould  uotjYJ 


powers. 
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(r)  We  have  never  met  with  a  fatisfaftory  reafon  forjhe  expedn Jh;ch  hasten  affigned  by  Dr  De¬ 
lias  fometimes  occimed  as  an  account  o  tue  ma  }  profpeaPof  immediate  death  before  them,  have  110  rehtti  for  the 

lany.  Perfons  under  the  agonies  of  remone,  or  with  the  p  P  f  •  muft  have  been  jn  the  one  or  other  of  thefe 

pleafures  of  love  ;  and  as  our  firft  parents  upon  eating  th^foibidd  za  a  mean  ot  fubduing  an  appetite, 

oi  the  fexual  appetite. 
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,  V  be  finful  at  all,  becnufe  that  which  is  neceflary,  or  which  we 
“^cannot  help,  is  not  fin.  That  we  are  weak  and  liable  to 
temptation,  is  the  will  of  God  holy  and  good,  and  for  glori¬ 
ous  purpofes  to  ourfdves  ;  but  if  we  are  wicked,  it  muff 
be  through  our  own  fault,  and  cannot  proceed  from  any 
conftraint,  or  neceflity,  or  taint  in  our  constitution.” 

Thus  have  we  given  as  full  and  comprehenfive  a  view  as 
our  limits  will  permit  of  the  different  opinions  of  the  Calvinilts 
and  Arminians  refpediing  the  confequenccs  of  Adam’s  fall. 
If  we  have  dweltlonger  upon  the  fcheme  of  the  latter  than 
of  the  former,  it  is  becaufe  every  Arminian  argument  is  built 
upon  criticifm,  and  appeals  to  the  original  text  ;  whilfl  the 
T  Calvinifts  reft  their  faith  upon  the  plain  words  of  feripture 
The'lini- as  read  in  our  tranflation.  If  we  might  hazard  our  own 
onsSno.  opinion,  we  fhould  fay  that  the  truth  lies  between  them, 
.that  lt  has  been  found  by  the  moderate  men  of  both 
cThhU  parties,  who,  while  they  make  ufe  of  different  language,  feem 
an||mi-  to  us  to  have  the  fame  fentiments.  That  all  mankind  really 
riWed  finned  in  Adam,  and  arc  on  that  account  liable  to  moft 
\nd  grievous  torments  in  foul  and  body,  without  intermiftion, 
b  in  hell  fire  for  ever,  is  a  do&rine  which  cannot  be  reconciled 
i-to  our  natural  notions  of  God.  On  the  other  hand,  if  hu- 
diyo|  man  nature  was  not  fomehow  debafed  by  the  fall  of  our 
fir  ft  partents,  it  is  not  eafy  to  account  for  the  numberlefs 
phrafes  in  feripture  which  certainly  feem  to  fpeak  that 
language,  or  for  the  very  general  opinion  of  the  Pagan 
philofophers  and  poets  refpe&ing  the  golden  age  and  the 
degeneracy  of  man.  Cicero,  in  a  quotation  preferved  by 
St  Auguftine  from  a  work  that  is  now  loft,  has  thefe  re¬ 
markable  words,  “  Homo  non  ut  a  matre  fed  ut  a  noverca 
natura  editus  eft  in  vitam  corpore  nudo,  et  fragili,  et  in- 
firmo  ;  animo  autem  anxio  ad  moleftias,  humili  ad  timores, 
irolii  ad  labores,  prono  ad  libidines  ;  in  quQ  tavneti  tnejl  tanquam 
obrutus  quiilam  divinus  ignis  ingenu  et  mentis  f.”  Nor  do  we 
readily  perceive  what  fhould  induce  the  more  zealous  Armi- 
nians  to  oppofe  fo  vehemently  this  general  opinion  of  the 
Vi4ijiiam corruption  of  human  nature.  'Their  defire  to  vindicate 
the  juftice  and  goodnefs  of  God  does  them  honour  ;  but 
V,  ,Qnm  the  do&rine  of  inherent  corruption  militates  not  againft 
thefe  attributes ;  for  what  we  have  loft  in  the  firft  Adam 
has  been  amply  fupplied  to  us  in  the  fecond  j  and  we  know 
from  the  higheft  authority  that  the  duties  required  of  us 
r  are  »n  proportion  to  our  ability,  fince  we  are  told,  that 

“  «nto  whomfoever  much  is  given,  of  him  fhall  much  be  re¬ 
quired.” 
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Sect.  IV.  View  of  Theology  from  the  fall  of  Adam  to 
the  coming  of  Chrift . 

We  have  dwelt  long  on  the  original  ftate  of  man,  his  in¬ 
troduction  into  the  terreftrial  paradife,  the  privileges  to 
which  he  was  there  admitted,  his  forfeiture  of  thofe  privi¬ 
leges,  and  the  ftate  to  which  he  was  reduced  by  tranfgref- 
fing  the  law  of  his  Maker ;  but  the  importance  of  thefe 
events  renders  them  worthy  of  all  the  attention  that  we 
have  paid  to  them.  'They  paved  the  way  for  the  coming 
of  Chrift  and  the  preaching  of  the  gofpel  ;  and  unlefs  we 
thoroughly  underhand  the  origin  of  the  gofpel,  we  cannot 
have  an  adequate  conception  of  its  defign.  By  contrafting 
the  firft  with  the  fecond  Adam,  St  Paul  gives  us  clearly  to 
under  ft  and,  that  one  purpofe  for  which  Chrift  came  into  the 
world  and  fnffered  death  upon  the  crofs,  was  to  reftore  to 
mankind  that  life  which  they  had  loft  by  the  fall  of  their  ori¬ 
ginal  progenitor.  The  preaching  of  the  gofpel  therefore 
commenced  with  the  firft  hint  of  fuch  a  reftoration  ;  and 
the  promiie  given  to  Adam  and  Eve,  that  “  the  feed  of  the 
woman  fhould  bruife  the  head  of  the  lerpent,”  was  as  truly 
evangelical  as  thefe  words  of  the  apoftle,  by  which  we  are 
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taught,  that;  “  this  is  a  faithful  faying  and  worthy  of  all  ac-  Thf^ogy 
ceptation,  that  Chrift  Jefus  came  into  the  world  to  fave  fin- 
ners  The  former  text  taken  by  itfelf  is  indeed  oblcure,  dam°t0^the 
and  the  latter  is  explicit  ;  but  both  belong  to  the  fame  con  ing  of 
fyftem,  for  the  feriptures  contain  but  two  covenants  or  Chrift. 
difoenfations  of  God  to  man,  in  which  the  whole  race  is  in-  i 
chided.  *  1  Tim- 

Chriftianity  therefore  is  indeed  very  near  as  old  as  the  5  1^2 
creation  ;  but  its  principles  were  at  firft  obfeurely  revealed,  Chriftiani- 
and  afterwards  gradually  developed  under  different  forms  asjTf1^  be 
mankind  became  able  to  receive  them,  (fee  Prophecy,  n  commenced 
5,  &c).  All  that  appears  to  have  been  at  firft  revealed  to  with  the 
Adam  and  Eve  was,  that  by  fome  means  or  other  one  offall. 
their  pofterity  fhould  in  time  redeem  the  whole  race  from 
the  curfe  of  the  fall  ;  or  if  they  had  a  diftinft  view  of  the 
means  by  which  that  redemption  was  to  be  wrought,  it  was 
probably  communicated  to  them  at  the  inftitution  of  facri- 
fices,  (lee  Sacrifice).  This  promiie  of  a  future  deliverer 
ferved  to  comfort  them  under  their  heavy  fcntence  ;  and  the 
inftitution  of  lacrifices,  whilft  it  iropreffed  upon  their  minds 
lively  ideas  of  the  punifhment  due  to  their  tranfgreffion,  was 
admirably  calculated  to  prepare  both  them  and  their  poftc- 
rity  for  the  great  atonement  which,  in  due  time,  was  to  take 
away  the  fins  of  the  world.  133 

Our  firft  par  ents,  after  their  fall,  were  fo  far  from  being  Revelations 
left  to  fabricate  a  mode  of  worfhip  for  themfelves  by  thofe  m 

innate  powers  of  the  human  mind  of  which  we  daily  hear  agefo?  the 

fo  much  and  feel  fo  little,  that  God  was  gracioufly  pleafed world, 
to  manifeft  himfelf  to  their  fenfer,  and  vifibly  to  condud 
them  by  the  angel  of  his  prtfence  in  all  the  rites  and  duties 
of  religion.  This  is  evident  from  the  different  difeourfes 
which  he  held  with  Cain,  as  well  as  from  the  complaint  of 
that  murderer  of  being  hid  from  his  face,  and  from  its  being 
laid,  that  “  he  went  out  from  the  prefence  of  the  Lord  and 
dwelt  on  the  eaft  of  Eden.”  Nor  does  it  appear  that  God 
wholly  withdrew  his  vifible  prefence,  and  left  mankind  to 
their  own  inventions,  till  their  wickednefs  became  fo  very 
great  that  his  fpirit  could  no  longer  drive  with  them.  The 
infant  ftate  of  the  world  ftood  in  conftant  need  of  his  fu» 
pernatural  guidance  and  protection.  The  early  inhabitants 
of  this  globe  cannot  be  fuppofed  to  have  been  able,  with 
Mofes  *,  to  look  up  to  him  who  is  invi/ible^  and  perform  a*  Hcb. 
worfhip  purely  rational  and  fpiritual.  They  were"  all  tillers  ^3- 
of  the  ground,  or  keepers  of  cattle  ;  employed  in  cultivating 
and  repleniihing  this  new  world  ;  and,  through  the  curfe 
brought  upon  it  by  their  forefather,  forced,  with  him,  to 
eat  their  bread  “  in  the  fweat  of  their  brow.”  Man  in 
fuch  circumftances  could  have  little  leifure  for  fpeculation  ; 
nor  has  mere  fpeculation,  unlefs  furnifhed  with  principles 
from  another  fource,  ever  generated  in  the  human  mind 
adequate  notions  of  God’s  nature  or  providence,  or  of  the 
means  by  which  he  can  be  acceptably  worfhipped.  Fre¬ 
quent  manifeftations,  therefore,  of  his  prefence  would  be 
neceflary  to  keep  up  a  tolerable  fenfe  of  teligion  among 
them,  and  fecure  obedience  to  the  divine  inflitutions ;  and 
that  the  Almighty  did  not  exhibit  fuch  manifeftations,  can¬ 
not  be  inferred  from  the  filence  of  that  veiy  fhort  hiftory 
which  we  have  of  thofe  early  ages.  Adam  hfmielf  conti¬ 
nued  930  years  a  living  monument  of  the  juftice  and  mercy* 
of  God  ;  of  his  extreme  hatred  and  abhorrence  of  iin,  as  well 
as  of  his  love  and  long- buffering  towards  the  linner.  He 
was  very  fenfible  how  iin  had  entered  into  the  world,  and  he 
could  not  but  apprife  his  children  of  its  author.  He  would 
at  the  fame  time  inform  them  of  the  unity  of  God,  and 
his  dominion  over  the  evil  one  ;  of  the  means  by  which  he 
had  appointed  himfelf  to  be  worfliipped  ;  and  of  his  promiie 
of  future  deliverance  from  the  curfe  of  the  fall.  Such  in¬ 
formation  would  produce  a  tolerable  idea  of  the  Divine  Be- 
3  M  ing? 
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family  of  Seth,  who  foon  diftmguilhed  themfelves  from  the 
pofterity  of  Cain,  and  for  their  eminent  piety  were  honour¬ 
ed  with  the  appellation  of  the  fans  of  God.  Of  this  family 
fpran  '  a  perfon  fci  remarkable  for  virtue  and  devotion,  as  to 
be  exempted  -rom  Adam  s  fentence  and  the  common  lot  of 
his  fons  ;  for  alter  he  had  walked  with  God  300  years, 
and  prophecied  to  his  brethren,  he  was  tranflated  that  he 
fhould  not  fee  death.  Of  this  miraculous  event  there  can 
be  no  doubt  but  that  his  contemporaries  had  fome  vitible  de- 
mon  drat  ion ;  and  as  the  fate  of  Abel  was  an  argument  to  their 
reafon,  (o  the  tranflatiou  of  Enoch  was  a  proot^  to  their 
fenfes  of  another  date  of  life  after  the  prefent.  To  Adam 
liimfelf,  if  he  was  then  alive  (s),  it  mutt  have  been  a  lively 
and  affecting  intlance  of  what  he  might  have  enjoyed,  had 
he  kept  his  innocence ;  it  mud  have  been  a  comfortable 
earned  of  the  oromiled  viftory  over  the  evil  one  ;  and  have 
confirmed  his  hope,  that  when  the  head  of  the  ferpent 
fhould  be  completely  bruifed,  he  and  his  pofterity  would  be 
redored  to  the  favour  of  their  Maker,  and  behold  Ins  pre¬ 
fence  in  blefs  and  immortality.  .  . 

Notlnvith handing  this  watchful  care  of  God  over  his  fal¬ 
len  creature  man,  vice,  andprobably  idolatry,  fpread  through 
1  the  world  with  a  rapid  pace.  The  family  of  Seth  married 
into  that  of  Cain,  and  adopted  the  manners  or  their  new( 
relations.  Rapine  and  violence,  unbounded  luff  and  im¬ 
purity  of  everv  kind,  prevailed  umverfally  ;  and  when  tlio.e 
giants  in  wickednefs  had  filled  the  earth  with  tyranny,  in- 
fudice,  and  oppreffion  ;  when  the  whole  race  was  become 
entirely  carnal— God,  after  railing  up  another  prophet  to 
give  them  frequent  warnings  of  their  fate  lor  the  fpace  of 
,20  years,  was  at  length  obliged, _  in  mercy  to  themfelves  as 
well  as  to  the  fuccecding  generations  of  men,  to  cut  them 
off  by  a  general  deluge.  Sec  Deluge. 

Thus  did  God,  by  the  fpirit  of  prophecy,  which  is  by 
fome  fuppofed  to  have  been  hereditary  111  the  heads  of  fami¬ 
lies  ;  by  frequent  manifedations  of  his  own  prefence  ;  and 

by  uninterrupted  tiadition— make  ample  provihon  for  the 

inflrudtion  and  improvement  of  the  world  for  the  fir  ft  1 600 
years.  After  the  deluge  he  was  pleafed  to  converle  again 
with  Noah,  and  make  in  his  perton  a  new  and  extenfive  co¬ 
venant  with  mankind,  (fee  Prophecy,  n°  11.).  _  Of  his 
power,  jultice,  and  goodnefs  ;  of  his  fupreme  dominion  over 
the  earth  and  the  heavens  ;  of  his  abhorrence  of  fin,,  and 
liis  determination  not  to  let  it  go  unpunifhed— that  patriarch 
and  his  family  had  been  mod  awfully  convinced  ;  nor  could 
they  or  their  children,  for  fome  time,  want  any  other  argu- 
inent  to  enforce  obedience,  fear,  and  worfhip.  i  he  fons  of 
Noah  were  an  100  years  old  when  the  deluge  overwhelm- 
ed  the  earth  They  had  long  converled  with  their  anceitors 
of  the  old  world,  had  frequented  the  religious  affemblies, 
obferved  every  Sabbath  day,  and  been  mdriifted  by  thofe 
vho  had  feen  Adam.  It  is  therefore  rmpoffible  that  they 
could  be  ignorant  of  the  creation  of  the  world,  of  the  tall 
of  man,  or  of  the  promife  of  future  deliverance  from  the 
confluences  of  that  fall ;  or  that  they  could  offer  their 
lacrifices,  and  perform  the  other  rites  of  the  md.tuted 
worlhip,  without  looking  forward  with  the  eye  of  faith  to 
that  deliverance  feen,  perhaps  obfeurely,  through  their  typi- 

cal  oblations.  ,  r  t  .  c 

In  this  date  of  things,  with  the  awful  remembrance  of 
the  deluge  continually  prefent  to  their  minds,  religion  might 


for  fome  time  be  faddy  propagated  by  tradition  . _ 

by  degrees  mankind  corrupted  that  tradition  in  its  moil  ef-  the 
fentiai  parts ;  when,  indead  or  the  one  Supreme  God,  theydam“^- 
fet  up  fever al  orders  of  inferior  deities,  and  worfhipped  all  coming^ 
the  hod  of  heaven  ;  when,  at  the  fame  tmu  they  were  uni-  Chrift. 
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under  one  head,  and  forming  a  univerfal  empire  under 
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"  Idolatry, 


the  patronage  of  the  Sun  their  chief  divinity  (fee  Babel)  h 
God  favv  it  necefTary  to  difperfe  them  into  dillind  colonies-, however, 
by  caufing  inch  diicord  among  them  as  rendered  it  impof-the«ufCo| 
fible  for  any  One  fpecies  of  idolatry  to  be  at  once  umverfally ^^per. 

eitablifhed.  Babel, 

After  this  difperfion,  there  is  reafon  to  believe  that  par¬ 
ticular  revelations  were  vouchfafed  wherever  men  were  difpo- 
fed  to  regard  them.  Peleg  had  his  name  prophetically  gi¬ 
ven  him  Horn  the  diiperfon  which  was  to  happen  in  lus 
days  ;  and  not  only  his  father  Eber,  but  all  the  heads  of  fa- 
milies  mentioned  from  Noah  to  Abraham,  are  with  much 
plaufibility  fuppofed  to  have  had  the  fpirit  of  prophecy  on 
many  occafions.  Noah  was  undoubtedly  both  pried  and 
prophet ;  and  living  till  within  two  years  of  the  birth  of  A- 
braham,  or,  according  to  others,  till  that  patriarch  was  near 
60  years  old,  he  would  furely  be  able  to  keep  up  a  tole¬ 
rable  fenfe  of  true  religion  among  fuch  of  his  delcendants  as 
foiourned  within  the  'influence  of  his  doftrine  and  example^ 

His  religious  fon  Shem,  who  lived  till  after  the  birth  ot 
Ifaac,  could  not  but  preferve  in  tolerable  purity  the  faith  and 
worfhip  of  the  true  God  among  fuch  of  his  own  defeendants 
as  lived  in  his  neighbourhood. 

But  though  the  remains  of  true  religion  were  thus  pre- 
ferved  among  a  few  righteous  men,  idolatry,  with  its  mfe- 
parable  attendants,  unnatural  lufts  and  cruel  fuperftmon  (t), 
had  in  a  fltort  time  prevailed  fo  far  among  the  ions  of 
Noah,  that  God,  in  his  infinite  wifdorn,  law  it  expedient  not 
only  to  fhorten  the  lives  of  men,  but  alfo  to  withdraw  his 
prefence  from  the  generality,  who  had  thus  rendered  them- 
felves  unworthy  of  fuch  communications ;  and  to  i elect  a 
particular  family,  in  which  his  worlhip  might  be  preferred 
pure  amidft  the  various  corruptions  that  were  overfpread-  j,, 
ing  the  world.  With  this  view  Abraham  was  called  ;  and^e^jf 
after  many  remarkable  trials  of  his  faith  and  conftancy,  admit-  Abratan 
ted  to  a  particular  intimacy  and  friendfhip  with  his  Maker. wa*  I 
God  entered  into  a  peculiar  covenant  with  him,  engaging 
to  be  his  prefent  guide,  proteftor,  and  defender  ;  to  bclfow 
all  temporal  blefiings  upon  him  and  his  feed  ;  and  to  make 
fome  of  thofe  feed ‘the  inftruments  of  conveying  blefiings  ot 
a  hip-her  kind  to  all  the  nations  of  the  earth.  -jv 

It  wasdoubtlefs  for  his  lingular  piety  that  Abraham  wasTopremt 
fixed  upon  to  be  the  parent  of  that  people,  who  fhould  pre  the  «mj 
ferve  the  knowledge  of  the  unity  of  God  m  the  midlt  of  an 
idolatrous  and  polytheiftic  world;  but  we  are  not  to  ima-iatry# 
gine  that  it  was  for  his  fake  only  that  all  this  was  done,  or 
that  his  lefs  worthy  defeendants  were  by  the  equal  Lord  of 
all  treated  with  partial  fondnels  for  the  virtues  of  their  an- 
ceftor  ;  it  was  for  the  benefit  of  -mankind  in  general  that 
he  was  called  from  his  country,  and  from  his  father’s  lioufe, 
that  he  might  preferve  the  dodrine  of  the  Divine  unity  m 
his  own  family,  and  be  an  inflrument  in  the  hand  of  Provi¬ 
dence  (and  a  fit  one  he  was)  to  convey  the  fame  faith  to  the 
nations  around  him.  Accordingly,  we  find  him  difiinguifh- 
ed  among  the  neighbouring  princes,  and  kings  reproved  for 
his  fake  ;  who  being  made  acquainted  with  his  prophetic  cha¬ 
rter,  defire  his  intercefiion  with  God.  Hiftory  tells  us  of 
his  converfing  on  the  fubjed  of  religion  with  the  moft  learn- 

cd 
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(s)  According  to  the  Samaritan  chronology,  he  was  alive ;  according  to  the  Hebrew,  he  had  been  dead  57  years. 

(t)  See  the  effeds  of  idolatry  well  deferibed  in  the  Apocryphal  book  of  Wifdom,  chap.  xiv.  * 
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logy  ed  Egyptians,  who  appear  to  have  derived  from  him  or 
tl,e  fome  of  his  defcendante  the  rite  of  circumcifion,  and  to 
■*>  the  ^ave  ^een  ^or  a  while  ftopt  in  their  prog  refs  towards  the 
ng  of  lad  ftage  of  that  degrading  idolatry  which  afterwards  ren- 
rift.  dered  their  national  worfhip  the  opprobrium  of  the  whole 
earth,  (fee  Polytheism,  n9  28).  We  are  informed 
that  his  name  was  had  in  .the  greatefL  veneration  all  over 
the  Eaft  ;  that  the  Magians,  Sabians,  Perfians,  and  Indians, 
all  glory  in  him  as  the  great  reformer  of  their  refpc&ive  re- 
ligions :  and  to  us  it  appears  extremely  probable,  that  not 
only  the  Brachmans,  but  likewife  the  Hindoo  god  Brahma-*, 
„  derive  their  names  from  the  father  of  the  faithful.  As 
fe*^s  afid  he  was  let  into  the  various  counfels  of  the  Almighty,  and 
taught  to  reafon  and  reflect  upon  them ;  as  he  was  fully  ap- 
prifed  of  the  overthrow  of  Sodom  and  Gomorrah,  with  the 
particular  circumflances  of  that  miraculous  event ;  and  as 
he  had  frequent  revelations  of  the  promifed  Redeemer, 
whofe  day  he  longed  earneftly  to  fee,  and  feeing  it  was 
glad — -there  can  be  no  doubt  but  that  he  and  his  family 
took  care  to  propagate  thefe  important  doClrines  in  every 
nation  which  they  vifited  ;  for  the  only  reafon  which  we 
can  conceive  for  his  being  made  to  wander  from  place  to 
place  was,  that  different  people  might  be  induced  to  inquire 
after  his  profefiion,  his  religion,  and  his  hopes. 

But  though  the  Supreme  Being  was  pleafed  to  manifeft 
himfelf  in  a  more  frequent  and  familiar  manner  to  Abra¬ 
ham,  he  by  no  means  left  the  left  of  the  world  without  fu£ 
ficient  light.  Lot  proreffed  the  true  religion  in  the  midfl 
of  Sodom.  In  Canaan  we  meet  with  Melchizedeck,  king  and 
prielt  of  the  mod  high  God,  who  blefled  Abraham,  and  to 
whom  that  patriarch  himfelf  did  homage.  Abimelech  king 
Ocfional  of  Gerar  receiving  an  admonition  from  the  Lord,  immedi- 
t-Mitsons  at;eiy  pdjd  a'  due  regard  to  it ;  and  the  fame  fenfe  of  religion 
fn  and  virtue  defeended  to  his  fon.  Laban  and  Bethuel  ac¬ 
knowledged  the  Lord,  and  the  former  of  them  was  even 
favoured  with  a  vifion.  In  Arabia,  wc  find  Job  and  his 
three  friends,  all  men  of  high  rank,  entering  into  the  deeped 
difquifitions  in  theology  ;  agreeing  about  the  unity,  omni¬ 
potence,  and  fpirituality  of  God  ;  the  judice  of  his  provi¬ 
dence,  with  other  fundamental  articles  of  true  religion  ;  and 
mentioning  divine  inspiration  or  revelation  as  a  thing  not 
uncommon  in  their  age  and  country  *  ( u ).  Balaam  ap- 
1115,16,  pears  to  have  been  a  true  prophet. ;  and  as  he  was  unque- 
ftionably  a  man  of  bad  morals,  the  natural  inference  is, 
that  the  gift  of  prophecy  was  then,  as  afterwards,  bedowed 
on  individuals,  not  for  their  own  fakes,  but  for  the  fake  of 
the  public  ;  and  that,  as  in  “  every  nation,  he  who  feareth 
God  and  worketh  righteoufnefs  is  accepted  of  him  fo  in 
tliofe  early  ages  of  the  world,  when  mankind  were  but  chil¬ 
dren  in  religious  knowledge,  they  were  blefled  with  the 
light  of  divine  revelation  wherever  they  were  difpofed  to 
make  9.  proper  ufe  of  it. 

Very  few,  however,  appear  to  have  had  this  difpofition  ; 
Cofe  for  and  therefore  God  was  pleafed  to  adopt  Abraham  and  part 
:h  A-  of  his  poderity  as  the  race  from  which  the  great  Redeemer 
am  was  wa$  to  Ip  ring,  ter  train  them  up  by  degrees  in  fuitable  no¬ 
tions  of  their  Creator,  and  gradually  to  open  up  to  them, 
as  they  were  able  to  receive  it,  the  nature  of  that  diipcnfa- 
tion  under  which  “  all  the  nations  of  the  earth  were  to  be 
blefled  in  the  patriarch’s  feed,  (fee  Prophecy,  n°  13). 
For  this  purpofe,  he  held  frequent  correfpondence  with 
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them ;  and  to  (Lengthen  and  confirm  their  Faith,  to  fix  and  rheology 
preferve  their  dependence  on  the  one  God  of  heaven  and 
earth,  he  daily  gave  them  new  promifes,  each  more  magnih-clam  fo  fiJdJ 
cent  than  that  which  preceded  it.  He  blefled  Ifaac,  mira-  coming  of 
culoufly  increafed  his  iubftance,  and  foon  made  him  the  en- ,  f 

vy  of  the  neighbouring  princes.  He  foretold  the  condition  v 
of  his  two  fon's,  renewed  the  promife  made  to  Abraham, 
and  blefled  the  adopted  fon  Jacob,  with  whom  he  conde- 
feended  to  converfe  as  he  had  converfed  with  Abraham  and 
Ifaac  ;  renewing  to  him  the  great  promife  ;  bellowing  upon 
him  all  kinds  of  riches ;  and  imprefling  fuch  terror  upon  all 
the  cities  which  were  round  about  him  as  prevented  them 
from  hurting  either  him  or  his  family. 

All  this  was  indeed  little  enough  to  keep  alive  even  in 
the  mind  of  Jacob  a  tolerable  fenfe  of  duty  and  dependence 
on  his  Creator.  After  the  firft  vifion  he  is  furprifed,  and 
hefitates,  feeming  inclined  to  make  a  kind  of  ftipulation  with 
his  Maker.  “  If  (fays  he)  God  will  be  with  me,  and  will 
keep  me  in  this  way  that  I  go,  and  will  give  me  bread  to  eat, 
and  raiment  to  put  on,  fo  that  I  come  again  to  my  father’s 
houfe  in  peace,  then  (hall  the  Lord  be  my  God  ||.”  It  ap-  j|  Gen. 
pears  not  to  have  been  till  after  many  fuch  revelations,  blef-XXV111, 
fings,  and  deliverances,  and  being  reminded  .of  the  vow 
which  on  this  oceafion  he  had  vowed,  that  he  let  himfelf  in 
good  earned  to  reform  the  religion  of  his  own  family,  and 
to  drive  out  from  it  all  ftrange  gods*.  So  little  able,  in  *  Gen. 
that  age,  were  the  boailed  powers  of  the  human  mind  toxxxv* te 
preferve  in  the  world  juft  notions  of  the  unity  of  the  God¬ 
head,  that  we  fee  there  was  a  neceflity  for  very  frequent  re¬ 
velations,  to  prevent  even  the  beft  men  from  running  head¬ 
long  into  polytheiim  and  idolatry. 

Thus  was  God  obliged  to  treat  even  with  the  patriarchs 
themfclves,  by  way  of  politive  covenant  and  exprefs  com¬ 
pact  ;  to  promife  to  be  their  God  if  they  would  be  his  peo¬ 
ple  ;  to  give  them  a  portion  of  temporal  blefiings  as  intro¬ 
ductory  to  future  and  fpiritual  ones  ;  and  to  engage  them  in 
his  fervice  by  immediate  rewards,  till  they  could  be  led  on 
to  higher  views,  and  prepared  by  the  bringing  in  of  a  better 
hope  to  worfhip  him  in  fpirit  and  in  truth.  With  regard 
to  what  may  be  called  the  theory  of  religion,  mankind  were 
yet  fcarcely  got  out  of  their  childhood.  Some  extraordinary 
perfons  indeed  occafionally  appeared  in  different  countries, 
fuch  as  Enoch,  Noah,  Abraham,  and  Job,  with  many  others, 
who  had  a  more  enlarged  profped  of  things,  and  entertain¬ 
ed  more  worthy  fentiments  of  the  divine  difpenfations  and 
of  the  ultimate  end  of  man  ;  but  thefe  were  far  fuperior  to 
the  times  in  which  they  lived,  and  appear  to  have  been  pro¬ 
videntially  raifed  up  to  prevent  the  favage  date  and  favage 
idolatry  from  becoming  univerfal  among  men.  See  Sa¬ 
vage.  141 

The  worfhip  which  was  praCtifed  by  thofe  holy  men  The  patri- 
appears  to  have  confifted  principally  of  the  three  kinds  of^fha^wor’ 
facrifice  mentioned  elfewhere  (fee  Sacrifice)  ;  to  which r^e°ear]y 
were  doubtlefs  added  prayers  and  praifes,  with  the  more  va-  ages  per- 
luable  oblation  of  pure  hands  and  devout  hearts.  Such  of  formed  ia 
them  as  looked  forward  to  a  future  redemption,  and  had^ith 
any  tolerable  notion  of  the  means  by  which  it  was  to  be  ef¬ 
fected,  as  Abraham  certainly  had,  muft  have  been  fenfible 
that  the  blood  of  bulls  and  of  goats  could  never  take  away 
fin,  and  that  their  facrifices  were  therefore  valuable  only  when 
they  were  offered  in  faith  of  that  great  promile,  “  which  they, 

3  M  2  having 


(u)  There  are  great  difputes  among  the  learned  refpeCting  the  antiquity  and  the  author  of  the  book  of  Job,  and  whe¬ 
ther  it  be  a  hiftory  of  events,  or  a  pdem  which  has  its  foundation  in  hiitory.  All  fober  men,  however,  are  agreed,  that 
there  really  was  fuch  a  perfon  as  Job,  eminent  tor  patience  under  uncommon  fufferings ;  and  that  he  was  of  veiy  remote’ 
antiquity.  *  The  LXX.  give  us  the  names  of  his  father  and  mother,  and  fay  that  he  was  the  fifth  from  Abraham, 


O 


143 

Such  faith, 


THE 

Theory  having  fecn  it  afar  off,  were  perfuaded  of,  and  embraced  ; 

from  ’he  an^  conf eficd  that  they  were  itrangers  and  pilgrims  upon 
■rail  of  A*  1  , , 
dam  tothcear£“‘ 

con.im ?  of  That  fuch  perfons  looked  for  "  a  better  country,  even  a 

Chriit.  heavenly  one/’  in  a  future  ftate,  cannot  be  queftioned  ;  for 
they  knew  well  how  fin  and  death  had  entered  into  the 
world,  and  they  muft  have  underflood  the  promife  made  to 
their  original  progenitor,  and  lepeatedly  renewed  to  tliem- 
fclves,  to  include  in  it  a  deliverance  at  fome  period  from  eve¬ 
ry  confequence  of  the  fi rfl  tranfgrcfiion.  They  were  to  all 
intents  and  purpofes  Chriflians  as  well  as  we.  1  hey  in- 
Of  *4future^ee<*  place^  ^heir  confidence  in  a  Redeemer,  who  in  the  ful- 
Reieemei8  ;ne^s  °f  ^me  was  to  appear  upon  earth,  while  we  place  ours 
’in  a  Redeemer  that  has  been  already  manifefled  ;  they  ex- 
preffed  that  confidence  by  one  mode  of  worfhip,  we  exprefs 
it  by  another  ;  but  the  patriarchal  worfhip  had  the  fame  end 
in  view  with  the  Chriflian — the  attainment  of  everlafting  life 
in  heaven. 

The  generality  of  men,  however,  appear  not,  in  the  early 
however,  age  Qf  wfoch  we  ngw  write,  to  have  extended  their  views 
an  t  genera  *. key0n(j  the  prefent  life.  From  the  confufed  remains  of  an¬ 
cient  tradition,  they  acknowledged  indeed  fome  fupeiior 
power  or  powers,  to  whom  they  frequently  applied  for  di¬ 
rection  in  their  affairs  ;  but  in  all  probability  it  was  only  for 
dire&ion  in  temporal  affairs,  fuch  as  the  cultivation  of  the 
ground,  or  their  tranfa&ions  with  each  other.  In  the  then 
fiate  of  things,  when  no  part  of  the  world  was  overflocked 
with  inhabitants,  and  when  luxury  with  its  confequences 
were  everywhere  unknown,  virtue  and  vice  muft  have  pro¬ 
duced  their  natural  effects  ;  and  the  good  man  being  happy 
here,  and  the  wicked  man  miferable,  reafon  had  no  data  from 
which  to  infer  the  reality  of  a  future  fiate  of  rewards  and 
punifhments.  Thofe  who  were  blefied  with  the  light  of  re¬ 
velation  undoubtedly  looked  forward  to  that  fiate  with  a 
holy  joy  ;  but  the  reft  worfhipped  fuperior  powers  from 
worldly  motives.  How  many  of  thofe  powers  there  might 
be,  or  how  far  their  influence  might  reach,  they  knew  not. 
Uncertain  whether  there  be  one  Supreme  Governor  of  the 
whole  world,  or  many  co-ordinate  powers  prefiding  each 
over  a  particular  country,  climate,  or  place— gods  of  the 
hills  and  of  the  valleys,  as  they  were  afterwards  diiHnguifh- 
ed — they  thought  that  the  more  of  thefe  they  could  engage 
in  their  intereft  the  better.  Like  the  Samaritans  therefore, 
in  after  times,  they  fought,  wherever  they  came,  the  u  man¬ 
ner?  of  the  god  of  the  land,”  and  ferved  him,  together  with 
their  own  gods. 

Thus  was  the  world  ready  to  lofe  all  knowledge  of  the 
true  God  and  his  worfhip,  had  not  he  been  gracioufly  plea 
t^e  ^  to  interP°fe>  take  effectual  care  to  prefervethat  know- 
were1  made l£dge  in  one  nation,  from  which  it  might  be  conveyed  to  the 
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in  Egypt. 


reft  of  mankind  at  different  times,  and  in  greater  or  lefs  de¬ 
grees,  as.  they  fhould  be  capable  of  receiving  it.  To  this 
purpofe  he  made  way  for  the  removal  o r  Jacob  and  his  fa¬ 
mily  to  one  of  the  moll  improved  and  pohfhed  countries  of 
the  world  ;  and  introduced  them  into  it  in  a  manner  fo  advan¬ 
tageous,  as  to  give  them  an  opportunity  ot  imparting  much 
religious  knowledge  to  the  natives.  The  natives,  however, 
were  grofs  idolaters;  and  that  his  chofen  people  might  be 
as  far  as  poflible  from  the  contagion  of  their  example, 
he  placed  them  upon  the  borders  of  Egypt,  where,  though 
they  multiplied  exceedingly,  they  were  by  their  very  00 
^  Gen.xlvhcupation  j* ft  ill  kept  a  feparate  people,  and  muft  have  been 
33>  34*  rendered,  by  a  long  and  fevere  oppreffion,  in  a  great  degree 
aver fe  from  the  manners  and  religion  oi  their  neighbours. 
This  averfion,  however,  feems  to  have  gradually  become  lefs 
and  lefs  ;  and  before  they  were  miraculonfly  redeemed  from 
their  houfe  of  bondage,  they  had  certainly  loft  all  correct, 
actions  of  the  unity  of  God,  and  the  nature  ot  his  worfhip, 
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and  had  adopted  the  greater  part  of  the  fuperftitions  of  Tfeoiqgy 
their  talk- mailers.  Of  this  we  need  no  other  proof  than  J'nn‘ the 
what  is  implied  is  the  words  of  Mofes*,  when  he  laid  unto 
God,  “  Behold,  when  I  come  unto  the  children  of  Ifrael,  coming 
and  fay  unto  them,  the  God  of  your  fathers  hath  fent  me  Chrift, 
unto  you  ;  and  they  (hall  fay  unto  me,  What  is  his  name?  *  v— -j 
what  fhall  I  fay  unto  them  ?”  Had  not  the  deftined  lawgiver*  Xod,ft 
of  the  Hebrews  been  aware  that  his  countrymen  had  adop-  14s 
ted  a  plurality  of  gods,  this  difficulty  could  not  have  occur- 
red  to  him  ;  for  names  are  never  thought  of  but  to  diflinguifhC  b  0  lt* 
from  each  other  beings  of  the  fame  kind  ;  and  he  muft  have 
remembered,  that  in  Egypt,  where  the  multitude  of  gods 
was  marfhalled  into  various  claffes,  the  knowledge  of  their 
names  was  deemed  of  great  importance.  This  wc  learn 
likewife  from  Herodotus,  who  informs  us  *,  that  the  Pelaf-  *  j  ^ .. 
gi,  after  fettling  in  Greece,  thought  it  neceffary  to  confultCap. 
the  oracle  of  Dodona,  whether  it  would  be  proper  to  give 53. 
to  their  own  gods  the  names  of  the  Egyptian  divinities  ? 
and  that  the  oracle,  as  might  have  been  fuppofed,  affured 
them  that  it  would.  Indeed  the  Hebrews  during  their  re- 
fiderice  in  Egypt  had  acquired  fuch  an  attachment  to  the 
idolatrous  worfhip  of  the  country,  that  it  appears  never  to 
have  left  them  entirely  till  many  ages  afterwards,  when  they 
were  carried  captive  into  Babylon,  and  feverely  puniftied  for 
their  repeated  apoftacies  ;  and  fo  completely  \yere  they  in¬ 
fat  uated  by  thefe  fuperftitions  at  the  era  of  their  exodus, 
that,  as  the  prophet  Ezekiel  informs  us*,  they  rebelled  *  cb.  n, 
againft  God,  and  would  not  caft  away  their  abomina¬ 
tions,  or  forfake  the  idols  of  Egypt,  even  in  the  very  day 
that  the  hand  of  Omnipotence  was  lifted  up  to  bring  them 
forth  of  that  land  in  which  they  had  been  fo  long  and  fo 
cruelly  oppreffed.  In  fuch  a  ftate  of  things,  to  have  fuffer- 
ed  them  to  remain  longer  in  Egypt,  could  have  ferved  no 
good  purpofe  ;  and  therefore  to  fulfil  the  promife  which  he 
had  given  to  Abraham,  God  determined  to  deliver  them  out 
of  the  hand  of  the  Egyptians  by  means  which  fhould  con¬ 
vince  both  them  and  their  offspring  of  his  own  fupremacy 
over  heaven  and  earth. 

As  Moies  was  the  perfon  appointed  to  deliver  God’s  mef-  Mofesap- 
fage  to  Pharaoh,  and  to  demand  of  him  leave  for  the  Ifrael- pointed  to 
ites  to  go  three  days  journey  into  the  wildernefs  to  ferve^g 
the  God  of  their  fathers,  it  was  neceffary  that  he  fhould  be^t< 
endowed  with  the  power  of  making  miracles  to  evince  the6' 
reality  of  his  divine  miflion.  Without  a  conviction  that 
his  claims  were  well-founded,  neither  Pharaoh  nor  his  own 
countrymen  could  reafonably  have  been  expe&ed  to  liften  to 
the  propofals  of  a  man  who,  though  bleffed  in  his  youth 
with  a  princely  education,  had  come  direCtly  on  his  embaffy 
from  the  humble  employment  of  a  fhepherd,  which  he  had 
for  many  years  exerciled  in  the  country  of  Midian.  To 
prove  that  he  was  really  fent  by  God,  any  vifible  and  un¬ 
doubted  controul  of  the  laws  of  nature  would  have  been 
abundantly  fufficient ;  but  he  was  to  prove  not  only  this 
truth,  but  alfo  the  unity  of  the  Divine  nature  ;  and  the  mi¬ 
racles  which  he  was  directed  to  work  were  executions  of 
judgments  againft  the  very  gods  of  Egypt  *.  *  Exod.fi* 

When  Pharaoh  firft  turned  a  deaf  ear  to  his  requeft,  tho’  I2. 
enforced  by  the  converfion  of  a  rod  into  a  ferpent,  at  the 
command  of  Jehovah  he  fmote  with  the  fame  rod  upon  the 
waters  in  the  river,  which  were  inflantly  converted  intoyhe  pro¬ 
blood,  and  oecafioned  the  death  of  all  the  fifties  that  fwam  pri<>ty  of 
in  them.  To  any  people  this  miracle  would  have  been 
proof  of  Divine  agency  ;  but  it  was  in  a  particular  manner wrullght. 
calculated  to  open  the  eyes  of  the  blind  and  infatuated  E- 
gyprians,  who  eonfidercd  the  Nile  as  one  of  their  greaceft 
gods,  and  all  the  fifties  that  it  contained  a3  fubordinate  di- 
'  vinities.  They  called  that  noble  river  fometimes  Sirius , 
fome  time  s  O/tris ,  fometimes  Canobus  (fee  Canobus)^,  and 

not 
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frequently  (x)  .  and  adored  it  as  the  parent 

_ their  deities.  What  then  mufi  the  people  have  thought 

(ywhen  they  found  their  moil  revered  god,  at  the  command 
jjpf  a  fervant  of  Jehovah,  converted  into  blood,  and  all  his 
iri  t.  facred  offsprirg  into  {linking  carcafes  ?  To  conceive  their 
v-Heonfternation,  if  it  can  be  conceived,  the  reader  mull  re¬ 
member,  that  the  Egyptian  priefts  held  blood  ir.  the  utmoft 
ibhorrence,  as  a  thing  of  which  the  very  touch  would  deep- 
y  pollute  them,  and  require  immediate  and  folemn  expia¬ 
tion.  The  fame  facred  river  was  a  fecond  time  polluted, 
hen  it  fent  forth  frogs,  which  covered  all  the  land  of  £- 
ypt,  and  died  in  the  houfes,  in  the  villages,  and  in  the 
fields  ;  thus  rendering  it  impoffible  for  the  people  to  avoid 
die  touch  of  dead  bodies,  though  from  every  inch  contact 
hey  believed  themfelves  to  contract  an  impurity,  which,  in 
he  cafe  before  us,  mull  have  been  the  more  grievous,  that 
n  the  whole  country  there  was  not  left  a  pool  of  uninfected 
48  'water  to  walh  away  the  llain. 

"S  plague  infli&ed  upon  the  Egyptians  was,  the 

}|tjl^con verting  of  the  duft  of  the  land  into  lice,  upon  man  and 
hip.  jpon  bead,  throughout  the  whole  kingdom.  To  fee  the 
propriety  of  this  miracle  as  a  judgment  upon  their  idolatry, 
Jt/e  muit  recolleCt  their  utter  abhorrence  of  all  kinds  of  ver¬ 
min,  and  their  extreme  attention  to  external  purity  above 
’very  other  people  perhaps  that  has  hitherto  exifted  on  the 
ace  o!-  the  earth.  Upon  this  head  they  were  more  particu- 
arly  folicitous  when  about  to  enter  the  temples  of  their 
rods ;  for  Herodotus  informs  us,  that  their  priefts  wore  li- 
ien  raiment  only,  and  ftiaved  off  every  hair  from  their  heads 
md  bodies,  that  there  might  be  no  loufe  or  other  deteftable 
)bje&  upon  them  when  performing  their  duty  to  the  gods. 
This  plague  therefore,  while  it  laitcd,  made  it  impoffible  for 
hem  to  perform  their  idolatrous  worfhip,  without  giving 
uch  offence  to  their  deities  as  they  imagined  could  never 
pe  forgiven.  Hence  we  find,  that  on  the  production  of 
he  lice,  the  priefts  and  magicians  perceived  immediately 
*  Tom  what  hand  the  miracle  had  come,  and  exclaimed, 
i  This  is  the  finger  of  God!’’  The  fourth  plague  leems 
;o  have  been  likewife  acknowledged  to  be  the  finger  of 
3od,  if  not  by  the  magicians,  at  lead  by  Pharaoh  ;  for  in 
i  fit  of  terror  he  agreed  that  the  Ifraelites  fhould  go  and 
erve  the  Lord.  That  he  was  terrified  at  the  fwarms  of 
hes  which  infefted  the  whole  country,  except  the  land  of 
Jofhen,  will  excite  no  wonder,  when  it  is  known  that  the 
vorfhip  of  the  fly  originated  in  Egypt ;  whence  it  was  car¬ 
ded  by  the  Caphtorim  to  Paleftine  ;  by  the  Phoenicians  to 
Mdorb  Tyre,  and  Babylon ;  and  from  thefe  regions  to  other 
harts  of  the  world.  The  denunciation  of  this  plague  was 
ielivered  to  Pharaoh  early  in  the  morning,  when  he  was  on 
lie  banks  of  the  Nile,  probably  paying  his  accuftomed  de¬ 
motion  to  his  greatell  god  j  and  when  he  found  himlelf  and 
lis  people  tormented  by  a  fwatm  of  fubordinate  divinities, 
vho  executed  the  judgment  of  Jehovah  in  defiance  of  the 
)ower  of  the  fupreme  numen  of  Egypt,  he  mult  have  been 
Convinced,  had  any  candour  remained  in  his  mind,  that  the 
vhole  fyftem  of  his  fuperftition  was  a  mafs  of  abfurdities, 
md  that  his  gods  were  only  humble  inilruments  at  the  dif- 
aofal  of  a  Superior  Power.  He  was  not,  however,  convin¬ 
ced  ;  he  was  only  alarmed,  and  quickly  relapfed  into  his 
fronted  obftinacy.  The  fifth  plague  therefore,  the  murrain 
nnong  the  cattle,  brought  death  and  deftru&ion  upon  his 
j  noil  revered  gods  themfelves.  Neither  Ofiris,  nor  Ifis,  nor 
p-rnmon,^  nor  Pan,  had  power  to  fave  his  brute  representa¬ 
tives.  I  he  iacred  bull,  and  heifer*  andram,  and  goat,  were 
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carried  off  by  the  fame  malady  which  fwept  away  all  the  Theology 
other  herds  of  deities,  thefe  dll j}ercorei>  who  lived  on  grals  the 
and  hay.  The  impreflion  of  this  punifhment  muil  have^J^  ^"e 
been  awful  upon  the  minds  of  the  Egyptians,  but  perhaps  coming  of 
noc  equal  to  that  which  fucceeded  it.  ChriTfc. 

In  Egypt  there  were  feveral  altars  on  which  human  fa- ' 
crifices  were  offered  ;  and  from  the  defeription  of  the  per¬ 
forms  qualified  to  be  vidlims,  it  appears  that  thofc  unhappy 
beings  muff  have  been  foreigners,  as  they  were  required  to 
have  bright  hair  and  a  particular  complexion.  The  hair 
of  the  Ifraelites  was  much  brighter  than  that  of  the  Egyp¬ 
tians,  and  their  complexions  fairer;  and  therefore  there  can 
be  little  doubt  but  that,  during  their  refidence  in  Egypt,  they 
were  made  to  furnifh  the  vi&ims  demanded  by  the  bloody 
gods.  Thefe  vi&ims  being  burnt  alive  on  a  high  altar, 
and  thus  facrificed  for  the  good  of  the  nation,  their  afhes- 
were  gathered  together  by  the  priefts,  and  fcattered  up¬ 
wards  in  the  air,  that  a  bl effing  might  be  entailed  on  every 
place  to  which  an  atom  of  this  duft  fhould  be  wafted.  Mo¬ 
les  too,  by  the  dire&ion  of  the  true  God,  took  afhes  of 
the  furnace,  probably  of  one  of  thofe  very  furnaces  in  which, 
fome  of  his  countrymen  had  been  burnt,  and  fprinkling 
them  towards  heaven  in  the  fight  of  Pharaoh,  brought 
boils  and  blains  upon  all  the  people,  of  fo  malignant  a  na¬ 
ture,  that  the  magicians  and  the  other  minifters  of  the  medi¬ 
cal  gods,  with  which  Egypt  abounded  beyond  all  other  coun¬ 
tries,  could  not  themfelves  efcape  the  infe&ion. 

The  powers  of  darknefs  were  thus  foiled;  but  the  heart  of 
the  monarch  was  ftill  hardened.  Deftru&ion  was  therefore 
next  brought  upon  him  and  his  country  by  the  elements,  which 
were  among  the  earlieft  idol  deities  not  only  of  the  Egyptians* 
but  of  every  other  polytheiftic  nation.  “  The  Lord  rain¬ 
ed  hail  upon  the  land  of  Egypt ;  fo  that  there  was  hail,* 
and  fire  mingled  with  the  hail,  fuch  as  there  was  none  like 
it  in  all  the  land  of  Egypt  fince  it  became  a  nation.  And 
the  hail  fmote  throughout  all  the  land  of  Egypt  all  that  was 
in  the  field,  both  man  and  bead ;  and  the  hail  fmote  every 
heib  of  the  field,  and  broke  every  tree  of  the  field.”  This 
was  a  dreadful  calamity  in  rtfelf ;  and  the  horror  which  it 
excited  in  the  minds  of  the  people  muft  have  been  greatly 
aggravated  by  the  well-known  fad,  that  Egypt  is  bleffed 
with  a  fky  uncommonly  ferene  ;  that  in  the  greateft  part  of 
it  rain  has  never  been  feen  at  any  other  time  fince  the  crea¬ 
tion  of  the  world ;  and  that  a  flight  and  tranfieut  fhower  is 
the  utmoft  that  in  the  ordinary  courfe  of  nature  falls  any¬ 
where  throughout  the  country.  The  fraall  quantity  of  ve¬ 
getables  which  was  left  undeftroyed  by  the  fire  and  the  hail 
was  afterwards  devoured  by  locufts,  which  by  a  ftrong  eaft 
wfind  were  brought  in  fuch  numbers  from  Arabia,  where 
they  aoound  at  all  times,  that  they  covered  the  whole  face 
of  the  earth,  and  did  eat  every  herb  of  the  land,  and  all 
the  fruit  of  the  trees,  fo  that  there  remained  not  any  green- 
thing  in  the  trees  or  in  the  herbs  of  the  field  through  afl  the 
land  of  Egypt. 

The  ninth  plague  which  the  obftinacy  of  Pharoah  brought 
upon  his  country,  whilft  it  feverelypunifhed  the  Egyptians  for 
their  cruelty  to  the  Hebrews,  ftruck  at  the  very  foundation1 
of  all  idolatry.  We  have  elfewhere  fhown,  that  the  firft  ob- 
jeds  of  idolatrous  worfhip  were  the  contending*  powers  of 
light  and  darknefs  (fee  Polytheism)  j  and  that  the  bene¬ 
volent  principle,  or  the  power  of  light,  was  everywhere  be¬ 
lieved  to  maintain  a  conftant  fuperiority  over  the  power  of 
darknefs.  Such  was  the  faith  of  the  ancient  Perfians  ;  and* 
fuch,  as  a  very  learned  writer  has  lately  proved,  was  like-- 

wife»: 


(x)  Whence  came  the  Greek  word  the  ocean* 
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Tl-.eolojfjr  w;fe  tlifi  faith  of  the  earlier  Egyptians.  It  was  therefore 

t  «  a  1  •  *  '  a  .  i.  „  -S  i  /T\  f  tT  1  fl  1  ^  I 
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,m  the  with  wifclom  tiuly  divine,  that  God,  to  (how  the  vanity  of 
dam  to  the  their  imaginations,  brought  upon  thofe  votaries  of  light, 
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tion  with  that  far-famed  nation,  proceeded  to  inftruft  and  Th*0!,  ' 


exercife  the  Hebrews  for  many  years  in  the  wildernefe 
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coming  of  who  fancied  themfelves  the  offspring  of  the  fun,  a  preter- 
Chrift.  natural  darknefs,  which,  for  three  days,  all  the  powers  or 
their  fupreine  deity  and  his  fubordinate  agents  could  not 

tdifpel.  . 

The  tenth  and  lafl  plague  brought  upon  this  idolatrous 
-people  was  more  univerfally  and  1  eve  rely  felt  than  any  which 
had  preceded  it.  It  was  Iikewife,  in  fome  fenfe,  an  inftance 
.of  the  lex  talionis ,  which  requires  an  eye  for  an  eye,  and  a 
tooth  for  a  tooth,  &c.  Mofes  was  commanded,  at  his  tint 
interview  with  Pharaoh,  to  fay,  “  Thus  faith  the  Lord,  If- 
rael  is  my  fon,  even  my  fiift-born.  Let  my  fon  go  that  he 
*may  ferve  me  :  and  if  thou  refufe  to  let  him  go,  behold,  I 
-will  flay  thy  fon,  even  thy  firft-born.”  Before  this  threat 
was  put  in  execution,  every  attempt  was  made  to  foften  the 
hardened  heart  of  the  obftinate  tyrant.  The  waters  of  Ins 
facred  river  were  turned  into  blood,  and  all  the  fifhes  that  it 
contained  (lain  ;  frogs  were  brought  over  all  the  land  to  pol¬ 
lute  the  people  ;  the  minifters  of  religion  were  rendered  io 
impure  by  vermin,  that  they  could  not  difeharge  their  wont¬ 
ed  offices  ;  the  animals  mod  revered  as  gods,  or  emblems  of 
gods,  were  cut  off  by  a  murrain  ;  the  elements,  that  were 
everywhere  worfhipped  as  divinities,  carried  through  the 
land  a  devaluation,  which  was  completed  by  fwarms  of  lo- 
cufts;  the  afhes  from  the  facred  furnace,  which  were 
thought  to  convey  bleflings  whitherfoever  they  were  wafted, 
were  made  to  communicate  incurable  difeafes ;  a  thick  and 
preternatural  darknefs  was  fpread  over  the  kingdom,  m  de¬ 
fiance  of  the  power  of  the  great  Ofiris  ;  and  when  the  hearts 
of  the  people  and  their  fovereign  continued  fbll  obdurate, 
the  eldeft  Ion  in  each  family  was  {lain,  becaufe  they  refuied 
to  let  cro  I  fra  el,  God’s  firft-born.  From  this  univerfal  pefti- 
lence  the  Ifraelites  were  preferved  by  fprinkhng  the  door- 
pofts  of  their  houfes  with  the  blood  of  one  of  the  animals 
adored  in  Egypt;  a  fad  which,  as  it  could  not  be  unknown 
to  Pharaoh  or  his  fubjetls,  ought  to  have  convinced  that 
people  of  the  extreme  abfurdity  of  their  impious  fuperfti- 
tions.  This  effed  it  feems  not  to  have  had ;  but  the  death 
of  the  firft-born  produced  the  deliverance  of  the  Hebrews  ; 
for  when  it  was  found  that  there  was  not  a  houfe  where 
there  was  not  one  dead,  “  Pharaoh  called  for  Mofes  and 
Aaron  by  night,  and  faid,  Rife  up,  and  get  you  forth  from 
among  my  people,  both  you  and  the  children  ot  Ifrael ;  and 
blefs  me  alfo.  And  the  Egyptians  were  urgent  upon  the 
people,  that  they  might  fend  them  out  of  the  land  in  haite; 
for  they  faid,  We  be  all  dead  men  (y).”  The  wonted  ob- 
llinacy  of  the  monarch  indeed  very  foon  returned  ;  and  his 
fubieas,  forgetting  the  lofs  of  their  children,  joined  with 
him  in  a  vain  attempt  to  bring  back  to  bondage  the  very 
people  whom  they  had  been  thus  urgent  to  fend  out  of  the 
land  ;  but  their  attempt  was  defeated'  by  Jehovah,  and  all 
who  en  raged  in  it  drowned  in  the  Red  Sea.  , 

The  God  of  Iirael  having  thus  magnified  himfelf  over  the 
Egyptians  and  their  gods,  and  refeued  his  people  from  bon¬ 
dage  by  fuch  means  as  muft  not  only  have  ftruck  terror  and 
aftoniffiment  into  the  whole  land,  but  alfo  have  fpread  his 
name  through  all  the  countries  which  had  any  commumca- 


He  inculcated  upon  them  the  unity  of  the  Godhead  ;  gaved. 
them  flatutes  and  judgments  more  righteous  than  thofe  of  ^ 


tnem  lcaiutes  aau  uiun,  fon^ 

any  other  nation  ;  and  by  every  method  confiflent  with  the  Ch4 
freedom  of  moral  agency  guarded  them  againll  the  conta-'—vsj 
gion  of  idolatry  and  polytheifm.  He  fent  his  angel  before  *49 
them  to  keep  them  in  the  way,  took  upon  himfelf  the 
fice  of  their  fupreme  civil  governor,  and  by  his  prefence  di-thefoj 
redled  them  in  all  their  undertakings.  He  led  them  withitesfo^ 
repeated  figns  and  wonders  through  the  neighbouring  na  k 
tions,  continued  to  try  and  difeipline  them  till  they  were™*1 
tolerably  attached  to  his  government  and  eltablifhed  in  his 
worfhip,  and  introduced  them  into  the  Promifed  Land  when 
its  inhabitants  were  ripe  for  deftru&ion..  At  their. entrance 
into  it,  he  gave  them  a  fummary  repetition  of  their  former 
laws,  with  more  fuch  ordinances,  both  of  a  ceremonial  and 
moral  kind,  as  were  both  fuited  to  their  temper  and  cir- 
cumllances,  as  well  as  to  prefigure,  and  by  degrees  to 
prepare  them  for,  a  more  perfed  difpenfation  under  the 
Mefiiah. 

The  Jewifh  law  had  two  great  obje&s  In  view  ;  of  which  Gre^3^ 
the  fir  ft  was  to  preferve  among  them  the  knowledge  of  the^^, 
true  God,  a  rational  worftiip  fpringing  from  that  know- Jewilhki), 
ledge,  and  the  regular  pra&ice  of  moral  virtue  ;  and  the  fe- 
cond  was  to  fit  them  for  receiving  the  accomplifhment  of 
the  great  promife  made  to  their  anceftors,  by  means  analo¬ 
gous  to  thofe  which  a  fchoolmafter  employs  to  fit  his  pupils 
for  difeharging  the  duties  of  maturer  years.  Every  thing 
in  that  law  peculiar  to  itfelf,  its  various  ceremonies,  modes 
of  faciificing,  the  fan&ions  by  which  it  was  enforced,  and 
the  theocratic  government  by  which  it  was  adminiftered, 
had  a  dired  tendency  to  promote  one  or  other  of  thefe  ends ; 
and  keeping  thefe  ends  in  view,  even  the  minutell  laws,  at 
which  impious  ignorance  has  afFeded  to  make  itfelf  merry, 
will  be  difeovered  by  thofe  who  (hall  ftudy  the  whole  fyftem, 
and  are  at  the  fame  time  acquainted  with  the  genuis  of  an¬ 
cient  polytheifm,  to  have  been  enaded  with  the  mod  con- 
fummate  wifdom. 


It  is  not  eafy  for  us,  who  have  been  long  bleffed  with 
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the  light  of  revelation,  and  who  have  cultivated  our  minds 
by  the  ftudy  of  the  fciences,  to  conceive  the  propenfity  of 
all  nations,  in  that  early  age  of  the  world,  to  the  worfhip  of 
falfe  gods,  of  which  they  were  daily  adding  to  the  number. 
It  is  indeed  probable,  from  many  paffages  of  Scripture,  as 
well  as  from  profane  authors  of  the  greateft  antiquity,  that 
one  fupreme  numen  was  everywhere  acknowledged ;  but  he 
was  conlidered  as  an  extramundane  being,  too  highly  exalt¬ 
ed  to  concern  himfelf  with  the  affairs  of  this  world,  the  go¬ 
vernment  of  which,  it  was  believed,  he  had  delegated  to  va¬ 
rious  orders  of  fubordinate  deities.  Of  thofe  deities,  fome 
were  fuppofed  to  have  the  charge  of  one  nation  and  fome 
of  another.  Hence  it  is,  that  we  read  of  the  gods.of  Egypt, 
the  gods  of  the  Amorites,  and  the  gods  of  the  different  na¬ 
tions  round  about  Paleftine.  None  of  thofe  nations  denied 
the  exiftence  of  their  neighbour’s  gods  ;  but  all  agreed,  that 
while  the  Egyptians  were  the  peculiar  care  of  Ofiris  and 
Ifis,  the  Amorites  might  be  the  favourites  of  Moloch,  the 
Phoenicians  of  Cronus,  and  the  Philiftines  of  Dagon ;  and 

they 
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his  work,  g:  which  we  have  given  only  a  very  . 

we  acknowledge  our  obligations  to  the  late  Bifhop  Law’s  admirable  difcouiie  on 
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hey  had  no  obje&ion  occadonatty  to  join  with  each  other 
n  the  worfhip  of  their  refpe&ive  tutelary  deicies.  Nay,  it 
Was  thought  impiety  in  foreigners,  white  they  fojourned  in 
ftrange  country,  not  to  facrifice  to  the  gods  of  the  place, 
hus  Sophocles  makes  Antigone  fay  to  her  father,  that  a 
itranger  fhould  both  venerate  and  abhpr  thofe  things  which 
re  venerated  and  abhorred  in  the  city  where  he  refides  ; 
•and  another  author  *,  who,  though  comparatively  late,  drew 
uch  of  his  information  from  ancient  writings,  which  are 
ow  loft,  affures  us,  that  this  complaifance  proceeded  from 
he  belief  that  the  “  feveral  parts  of  the  world  were  from 
the  beginning  diftributed  to  feveral  powers,  of  which  each 
had  his  peculiar  allotment  and  refidence.” 

From  this  notion  of  local  divinities,  whofe  power  or  par¬ 
tial  fondnefs  was  confined  to  one  people,  the  Ifraelites,  a£ 
their  exodus  from  Egypt,  appear  not  to  have  been  free  (z). 
Hence  it  is,  that  when  the  true  God  firft  tells  them,  by 
their  leader  Mofes  *,  that  if  they  would  obey  ip's  voice  in¬ 
deed  and  keep  his  covenant,  then  they  fhould  be  a  pecu¬ 
liar.  treasure  to  )iim  above  all  people  :  to  prevent  them 
from  fuppofing  that’  he  fhared„the  earth  with  the  idols  of 
.the  heathen,  and  had  from  partial  fondnefs  chofen  them  for 
(his  portion,  he  immediately  adds,  for  all  the  earth  is 
mine.  By  this  addition  he  gave  them  plainly  to  under- 
fland  that  they  were  chofen  to  be  his  peculiar  treafure  for  * 
Ifomc  purpofe  of  general  importance  ;  and  the  very  firft  ar- 
nfr&nticle  of  the  covenant  which  they  were  to  keep  was,  that 
they  fhould  have  no  other  gods  but  him.  So  inveterate, 
e*  however,  was  the  principle  which  led  to  an  intercommunity 
of  the  objects  of  worfhip,  that  they  could  not  have  kept 
this  article  of  the  covenant  but  in  a  ftate  of  reparation  from 
>am’  the  reft  of  mankind  f  ;  and  that  reparation  could  neither 
I9'  have  been  effe&ed  nor  continued  without  the  vifible  provi¬ 
dence  of  the  Almighty  watching  over  them  as  his  peculiar 
treafure.  This  we  learn  from  Moles  himfelf,  who,  when 
1  interceding  for  the  people  after  their  idolatrous  worfhip  of 
the  golden  calf,  and  intreating  that  the  prefence  of  God 
,  would  ftill  accompany  them,  adds  thefe  words  §  :  “For 
“* wherein  fhall  it  be  known  here  that  I  and  thy  people  have 
found  grace  in  thy  fight?  Is  it  not  in  that  thou  goest 
with  us  ?  So  Hall  we  be  separated,  I  and  thy  people, 
from  alt  the  people  that  are  upon  the  face  of  the  earth.” 
Upon  this  reparation  every  thing  depended  ;  and  therefore 
I  to  render  it  the  more  fecure,  Jehovah,  who  in  compliance 
with  their  prejudices  had  already  affumed  the  appellation 
of  their  tutelary  God,  was  gracioufly  pleafed  to  become 
likewife  their  fupreme  Mag  titrate,  making  them  a  “  king¬ 
dom  of  priefts  and  a  holy  nation,”  and  delivering  to  them  a 
7:5 i  digefl  as  well  of  their  civil  as  oi  their  religious  laws. 

:ildr  ,  The  Almighty  thus  becoming  their  King,  the  govern- 
cnWl*  ment  of  the  Ifraelites  was  properly  a  theocracy,  in  which 
the  two  focieties,  civil  and  religious,  were  of  courfe  incor¬ 
porated.  They  had  indeed  after  their  fettlement  in  the 
Promifed  Land,  at  firft,  temporary  judges  occafionally  raifed 
up  ;  and  afterwards  permanent  magiftrates  called  kings,  to 


em¬ 
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lead  their  armies  in  war,  and  to  give  vigour  to  the  admini-  Theology 
fixation  of  juftice  in  peace:  but  neither  thofe  judges  nor 
thofe  kings  could  abrogate  a  fingle  law  of  the  original  codeJ(^m  t0  the 
or  make  the  fmalleft  addition  to  it  but-  by  the  fpirit  of  pro-  coming  o£ 
phecy.  They  cannot  therefore  be  coniidered  as  fupreme  Chnft. 
magiftrates,  by  whatever  title  they  may  have  been  known  ;  v 
for  they  were  to  go  out  and  'come  in  at  the  word  of  the 
priefts,  who  were  to  afk  counfel  for  them  of  the  Lord,  and- 
with  whom  they  were  even  affociated  in  all  judicial  proceed¬ 
ings,  as  welt  of  a  civil  as  of  a  fpiritual  nature  *.  Under  *  Ntim, 
any  other  than  a  theocratic  government  the  Hebrews  could 

not  have  been  kept  feparate  from  the  nations  around  them  g _ jL 

or  if  they  could,  that  feparation  would  not  have  anfwered 
the  great  purpofe  for  which  it  was  eftabliftied.  “  The  peo¬ 
ple,  on  their  leaving  Egypt,  Were  funk  into  the  loweft  prac¬ 
tices  of  idolatry.  To  recover  them  by  the  difeipline  of  a 
feparation,  it  was  neceffary  that  the  idea  of  God  and  his 
attributes  fhould  be  impreffed  upon  them  in  the  moft  fenfibh 
manner.  But  this  could  not  be  commodiouOy  done  under 
liis  ehara&er  of  God  of  the  univerfe  :  under  his  chara&er  of 
King  of  Ifrael,  it  well  might.  Hence  it  is,  that  we  find  hinv 
in  the  Old  Teftament  fo  frequently  reprefented  with  affec¬ 
tions  analogous  to  human  palfions.  The  civil  relation  iir 
which  he  flood  to  the  Tfraelites  rpade  fuch  a  reprefen tation 
natural  ;  the  groffnefs  of  their  conceptions  made  the  re¬ 
presentation  neceffary  ;  and  the^uarded  manner  in  which  it 
was  always  qualified  prevented  it  from  being  rnifehievous*.”  *  IVaAvr* 

)iv. 

.  w- 

enabled  upon  the  j ufteft  principles,  and  carried  into  effedt 
without  danger  of  error.  Nothing  lefs  indeed  than  penal 
laws  of  the  fevereft  kind  could  have  reftrained  the  violent 
propenfity  of  that  headftrong  people  to  worfhip,  together 
with  their  own  God,  the  gods  of  the  Heathen.  But  penal 
laws  enadled  by  human  authority  for  errors  in  religion  ar© 
manifeftly  unjuft ;  and  therefore  a  theocratic  governments 
feems  to  have  been  abfolutely  neceffaiy  to  obtain  the  end 
for  which  the  Ifraelites  were  feparated  from  the  turround- 
ing  nations. 

It  was  for  the  fame  purpofe  of  guarding  them  againft  ido-  And  of  the 
latry,  and  preventing  all  undue  communications  with  their r*tua* iawv 
Heathen  neighbours,  that  the  ritual  law  was  given,  after 
their  prefumptuous  rebellions  in  the  wildernefs.  Before  the 
bulinefs  of  the  golden  calf,,  and  their  frequent  attempts  to 
return  into  Egypt,  it  feems  not  to  have  been  the.  Divine  in¬ 
tention  to  lay  upon  them  a  yoke  of  ordinances  ;  but  to 
make  his  covenant  depend  entirely  upon  their  duty  piadli- 
fing  the  rite  of  circumcifion  ;  obferving  the  feftivats  inftitu-* 
ted  in  commemoration  of  their  deliverance-  from  bondage^.- 
and  other  fignal  fervices  vouchfafedfthem  *  and  keeping  inw 
violate  all  the  precepts  of  the  decalogue  (a),  which,  if  they- 
had  done,  they  fhould  have  even  lived  in  them  *\  But  af-*  flhJnr 
ter  their  repeated  apoftacies,  and  impious  wifhes  to  mix»£<?$r.  b.  iv* 
with  the  furrounding  nations, .  in  was  neceffary  to  fubje&fcc-  6- 

them* 


Hence  too  it  is,  that  under  the  Mofaic  dilpenlation,  ido  ton  s  L 
latry  was  a  crime  of  ftate,  punifhable  by  the  civil  magi 
ftrate.  It  was  indeed  high  treafon,  againft  which  laws  were 


(z)  It  is  not  indeed  evident  that  they  had  got  entirety  quit  of  this  abfurd  opinion  at  a  much  later  period.  Jephtha,> 
one  of  their  judges,  who,  though  half  paganized  (as  Warburton  ob(erves)  by  a  bad  education,  had  probably  as  correbh' 
notions  of  religion  as  an  ordinary  Ifraelite,  certainly  talked  to  the  king  of  Ammon  as- if  he  had  believed  the  different1 
nations  of  the  earth  to  be  under  the  immediate  protection  of  different  deities:  “  Wilt  not  thou  (fays  he),  poffefs  that 
which  Chemofk  thy  god  giveth  thee  to  poffefs?  So  whomfoevex  the  Lord  o u.r  God  fhall  drive  out  from  before  us^ 
them  will  we  poffefs.  (Judges  xi.  24). 

(a)  Of  thefe  precepts  we  think  it  not  neceffary,  in  an  abftrabt  fo  ffrort  as  this,  to  wafte  the  readers  time  with  a  for* 
mal  and  laboured  defence.  To  the  decalogue  no  objection  can  be  made  by  any  man  who  admits  the  obligations  of  na* 
tural  religion  ;  for,  except  the  obfervation  of  the  Sabbath-day,  it  enjoins  not  a  fingle  duty  which  does  not  by  the.  con* 
feflion  of  all  men  refult  from  our  relations,  to  God,  ourfelves,  and  our  iellow-creatures* 
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them  to  a  multifarious  ritual,  of  which  the  ceremonial  parts 
were  folcmn  and  fplendid,  fitted  to  engage  and  fix  the  at¬ 
tention  of  a  people  whofe  hearts  were  grots  ;  to  infpire  them 
with  awful  reverence,  and  to  withdraw  their  affe&ions  from 
the  pomp  and  pageantry  of  thofe  idle  (uperftitions  which 
they  had  fo  long  witneffed  in  the  land  of  Egypt.  To  keep 
them  warmly  attached  to  their  public  worfhip,  that  worfliip 
was  loaded  with  operofe  and  magnificent  rites,  and  fo  com- 
pletely  incorporated  with  their  civil  polity  as  to  make  the 
lame  things  at  once  duties  of  religion  and  a£ls  of  (late.  The 
fervice  of  God  was  indeed  fo  ordered  as  to  be  the  conftant 
bufinefs  as  well  as  entertainment  of  their  lives,  fupplying  the 
place  of  all  other  entertainments  ;  and  the  facrifices  which 
they  were  commanded  to  efter  on  the  molt  folcmn  occa- 
fions,  were  of  fuch  animals  as  the  Egyptians  and  other  Hea¬ 
thens  deemed  facred. 

Thus  a  heifer  without  blemlfh  was  in  Egypt  held  facred 
to  the  goddefs  Ilis,  and  a&ually  worfhipped  as  the  repre- 
fentative  of  that  divinity  ;  but  the  fame  kind  of  heifer  was 
by  the  ritual  law  of  the  Hebrews  commanded  to  be  burnt 
without  the  camp,  as  the  vileft  animal,  and  the  water  of  fe- 
paration  to  be  prepared  from  her  aflhes  ■f.  T.  he  goat  was  by 
the  Egyptians  held  in  great  veneration  as  emblematical  of 
their  ancient  god  Pan,  and  facrifices  of  the  molt  abominable 
kind  were  offered  to  the  impure  animal  (fee  Pan)  ;  but 
God,  by  his  fervant  Mofes,  enjoined  the  Ifraelites  to  offer 
goats  themfelves  as  facrifices  for  fin,  and  on  one  occafion  to 
difmifs  the  live  animal  loaded  with  maledidlions  into  the 
wildernefs  *.  The  Egyptians,  with  Angular  zeal,  worftiip- 
ped  a  calf  without  blemifh  as  the  fymbol  of  Apis,  or  the 
god  of  fertility  ;  and  it  appears  from  the  book  of  Exodus, 
that  the  Ifraelites  themfelves  had  been  infedled  with  that 
fuperftition.  They  were,  however,  fo  far  from  being  per¬ 
mitted  by  their  Divine  lawgiver  to  confider  that  animal  as 
in  any  refpedl  facred,  that  their  priefts  were  commanded  to 
offer  for  themfelves  a  young  calf  as  a  fin  offering  j|.  No 
animal  was  in  Egypt  held  in  greater  veneration  than  the 
rani,  the  fymbol  of  their  god  Ammon,  one  of  the  heavenly 
conftellations.  It  was  therefore  with  wifdom  truly  divine, 
that  Jehovah,  at  the  inflitution  of  the  paffover,  ordered  his 
people  to  kill  and  eat  a  young  ram  on.  the  very  day  that 
the  Egyptians  began  their  annual  folemnities  §  in  honour  of 
that  animal  as  one  of  their  greateft  gods  ;  and  that  he  en- 
joined  the  blood  of  this  divinity  to  be  fprinkled  as  a  fign 
upon  the  two  fide-polls  and  upper  door-poft  of  the  houfe  in 
which  he  was  eaten.  Surely  it  is  not  in  the  power  of  ima¬ 
gination  to  conceive  a  ritual  better  calculated  to  cure  the 
Ifraelites  of  their  propenfity  to  idol  worfhip,  or  to  keep 
them  feparate  from  the  people  who  had  firft  given  them  that 
propenfity,  than  one  which  enjoined  them  to  offer  in  facri- 
fice  the  very  creatures  which  their  fuperllitious  mailers  had 
worfhipped  as  gods.  “  Shall  we  (faid  Motes)  facrifice  the 
abominations  of  the  Egyptians  before  their  eyes,  and  will 
they  not  Hone  us  ?” 

But  it  was  not  againfl  Egyptian  idolatry  only  that  the 
ritual  law  was  framed  :  the  nations  of  Syria,  in  the  midfl 
-of  whom  the  Ifraelites  were  to  dwell,  were  addi&ed  to  ma¬ 
ny  cruel  and  abfurd  fuperftitions,  againfl  which  it  was  as  ne- 
ceffary  to  guard  the  people  of  God  as  againfl  the  brute - 
worfhip  of  Egypt.  We  need  not  inform  any  reader  of  the 
books  of  Mofes  that  thofe  nations  worfhipped  the  fun  and 
moon  and  all  the  hofl  of  heaven  ;  or  that  it  was  part  of  their 
religion  to  propitiate  their  offended  gods  by  occafionally  fa- 
crificincr  their  fons  and  their  daughters.  From  fuch  wor¬ 
fhip  and  fuch  facrifices  the  Ifraelites  were  prohibited  under 
the  feverefl  penalties  j  but  we  cannot  confider  that  prohibi¬ 
tion  as  making  part  of  the  ritual  law,  fince  it  relates  to  prac¬ 
tices  impious  and  immoral  in  themfelves,  and  therefore  de¬ 
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dared  to  be  abominations  to  the  Ford.  The  Phoenicians,  Theoi. 
however,  and  the  Canaanites,  entertained  an  opinion  that  t[J 
every  child  came  into  the  world  with  a  polluted  nature ,  andiilofd 
that  this  pollution  could  be  removed  only  by  a  lujlral fire,  cQ*j!^ 
Hence  they  took  their  new-born  infants,  and  with  particu-  Chifj 
lar  ceremonies  made  them  pafs  through  the  flame  of  a  pile 
facred  to  Baal  or  Moloch,  the  fymbols  of  their  great  god 
the  fun.  -  Sometimes  this  purgation  was  delayed  till  thelaWsr”j 
children  had  arrived  at  their  tenth  or  twelfth  year,  when  ting  J 
they  were  made  either  to  leap  through  the  flame,  or  run  fe.^drai, 
veral  times  backwards  and  forwards  between  two  contiguous  *3 ^ 
facred  fires  ;  and  this  luflration  was  fuppofed  to  free  them  §  ^ 
from  every  natural  pollution,  and  to  make  them  through 
life  the  peculiar  care  of  the  deity  in  whofe  honour  it  was 
performed  *.  The  true  God,  however,  who  would  have  no 
fellowfhip  with  idols,  forbade  all  fuch  purgations  among  his  lib.  ii^ 
people,  whether  done  by  fires  confecrated  to  himfelf  or  to  13. 
the  bloody  deities  of  the  Syrian  nations.  “  There  fhall  not 
be  found  (lays  he)  among  you  any  one  that  maketh  his  foil 
or  his  daughter  to  pafs  through  the  fire  f .”  -  f  Deut. 

There  are,  in  the  Jewifh  law,  few  precepts  more  fre-xv‘f  10. 
quently  repeated  than  that  which  prohibits  the  Teething  ofj^  ,ar* 
a  kid  in  its  mother’s  milk  |f ;  and  there  being  no  moral  fit-2j  ^ 
nefs  in  this  precept  when  confidered  abfolutely  and  without 


regard  to  the  circumflances  under  which  it  was  given, 


fidel  ignorance  has  frequently  thought  fit  to  make  it  thea6.D« 
fubjedl  of  profane  ridicule.  But  the  ridicule  will  be  for**^ 
borne  by  thofe  who  know  that,  among  the  nations  round 
Judea,  the  feafting  upon  a  kid  boiled  in  its  mother’s  milk  ^ 
was  an  effential  part  of  the  impious  and  magical  ceremonies  ( 
celebrated  in  honour  of  one  of  their  gods,  who  was  fup-  1 
pofed  to  have  been  fuckled  by  a  fh  e-goat.  Hence,  in  the 
Samaritan  Pentateuch,  the  text  runs  thus  ;  “  Thou  (halt  ’ 
not  feeth  a  kid  in  its  mother’s  milk  ;  lor  whoever  does 
fo,  is  as  one  who  facrifices  an  abominable  thing,  which  of¬ 
fends  the  God  of  Jacob  Another  precept,  apparently  [Sm 
of  very  little  importance,  is  given  in  the fe  words  :  “  Yc^*“,Q 
(hall  not  round  the  corners  of  your  heads,  neither  (halt  thou9’ 
mar  the  corners  of  thy  beard*.”  But  its  wildoin  is  feen  at  *  Levi 
once,  when  we  know  that  at  funerals  it  was  the  pradliec  of  xix.  27 
many  of  the  heathens,  in  that  early  period,  to  round  the  cor¬ 
ners  of  their  heads,  and  mar  their  beards,  that  by  throwing 
the  hairs  they  had  cut  off  upon  the  dead  body,  or  the  funeral 
pile,  they  might  propitiate  the  (hade  of  the  departed  hero; 
and  that  in  other  nations,  particularly  in  Phoenicia,  it  was 
cuflomary  to  cut  off  all  the  hair  of  their  heads  except  what 
grew  upon  the  crown,  whieh,  with  great  folemnity,  was 
confecratdd  either  to  the  fun  or  to  Saturn  J.  The  un-f  tyfj 
learned  Ch/iftian,  if  he  be  a  man  of  refledlion,  muff  read^j 
with  forne  degree  of  wonder  fuch  laws  as  thefe:  “  Thou  (halt 
not  fow  thy  vineyard  with  divers  feeds,  left  the  fruit  ot 
thy  feed  which  thou  haft  (own  and  the  fruits  of  thy  vine¬ 
yard  be  defiled.  I  hou  (halt  not  plow  with  an  ox  and  an 
afs  together.  Thou  (halt  not  wear  a  garment  of  divers 
forts,  or  of  woollen  and  linen  together  sf.”  But  his  wonder 
will  ceafe  when  he  knows  that  all  thefe  were  pradliees  fromxxii. 
which  the  Sabian  idolaters  of  the  eaft  expedled  the  greateft  9»I0I 
advantages.  Their  belief  in  magic  and  judicial  aftrology 
led  them  to  imagine,  that  by  fowing  different  kinds  of  corn 
among  their  vines  they  fhould  propitiate  the  gods  whieh 
were  afterwards  known  in  Rome  by  the  names  of  Baechus 
and  Ceres  ;  that,  by  yoking  animals  fo  heterogeneous  as 
the  ox  and  the  afs  in  the  fame  plough,  they  (hould  by  a 
charm  fecure  the  favour  of  the  deities  who  prelided  over  the 
affairs  of  hufbandry  ;  and  that  a  garment  compofed  ot  linen 
and  woollen,  worn  under  certain  conjun&ions  of  the  ftars, 
would  protedl  its  owner,  his  flocks,  his  herds,  and  his  field, 
from  all  malign  influences,  and  render  him  in  the  Kfeheft 
2  degree 
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r<;gy  dsotfec  brofperoun  through  the  whole  courfe  of  his  life  ;?. 


<  Ihfir, 
JjK,  cap 

50,  ,33* 
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fe  |f*e  But  magical  ceremonies/  of  which  the  very  effence  feema 
d»t.P  the  to  have  confifted  in  uniting  in  one  group  or  jumble  things 
ctr^of  never  brought  together  by  nature,  were  always  performed 
C-Iitt.  in  order  to  render  propitious  good  or  evil  demons  (lee  Ma* 
ore)  ;  and  therefore  fuch  ceremonies,  however  unimportant 
in  thCmfelves,  were  in  that  age  molt  wifely  prohibited  in 
the  Mofaic  law,  as  they  naturally  led  thofe  who  were  ad- 
dieted  to  them  to  the  worfhip  of  idols  and  impure  fpirits. 

It  the  whole  ritual  of  the  Jewifh  economy  be  examined 
in  this  manner,  every  precept  in  it  will  be  found  to  be  di¬ 
rected  again  ft  fome  idolatrous  pradlice  of  the  age  in  which 
it  was  given.  It  was  therefore  admirably  calculated  to 
keep  the  Ifraelites  a  feparate  people,  and  to  prevent  too 
dole  an  intercourse  between  them  and  their  Gentile  neigh¬ 
bours.  And  their  civil  inftitutes,  even  thofe  which  appear 
the  moil  trifling,  were  all  contrived  with  the  moll  Confurn- 
mate  wifdom  to  promote  the  fame  end.  The  diftfoaion 
made  by  their  law  between  clean  and  unclean  animals  (fee 
S-lavery,  n°  33.)  rendered  it  impofiible  for  them,  without 
a  breach  of  that  law,  to  eat  and  drink  with  their  idolatrous 
neighbours  ;  their  facred  and  civil  ceremonies  being  dire&ly 
levelled  againft  the  Egyptian,  Zabian,  and  Canaanitifh  fu- 
perftions,  had  a  tendency  to  generate  in  their  minds  a  keen 
contempt  of  thofe  fuperftitions ;  and  that  contempt  mull 

I  have  been  greatly  mcreafed  by  their  yearly,  monthly,  and 
daily  facrinces,  of  the  very  animals  which  their  Egyptian 
mailers  had  worfhipped  as  gods. 

That  thefe  laws  might  have  the  fuller  effedl  upon  minds 
grofs  and  carnal,  they  were  all  enforced  by  temporal  fanc- 
tions.  This  was  indeed  the  natural  and  even  neceftary  con- 
byUT0-  fequence  of  the  theocratic  government  eftablifhed  in  Ifrael ; 
tioni  *  for  ^en  G°d  condelcended  to  become  their  fupreme  civil 
inagiftrate,  he  of  courfe  engaged  to  execute,  either  imme¬ 
diately  by  himjelf,  or  by  the  medium  of  his  vicegerents  the 
judges  and  the  kings,  all  the  offices  included  in  fuch  ma- 
g  ill  racy.  Hence  it  is  that  Mofes  allured  them,  that  if  they 
would  hearken  to  God’s  judgments,  and  keep  them,  and  do 
them,  they  fhould  be  blefled  above  all  people ;  threatening 
them  at  the  fame  time  with  utter  deftrudion  if  they  fhould 
at  all  walk  after  other  gods,  and  ferve  them,  and  worfhip 
them  £.  Nor  were  thefe  temporal  rewards  and  punifhments 
held  out  only  to  the  nation  as  a  collective  body  ;  they  were 
promifed  and  threatened  to  every  individual  in  his  private 
capacity  as  the  certain  coniequences  of  his  obedience  or 
difobedience.  Every  particular  Hebrew  was  commanded 
to  honour  his  father  and  mother,  that  it  might  go  well 
with  him,  and  that  his  days  might  be  prolonged  ;  whilft  he 
who  curled  his  father  or  his  mother  was  furely  to  be  put 
to  death.  Againft  every  idolater,  and  even  againft  the 
wilful  tranfgreflor  of  the  ceremonial  law.  God  repeatedly 
declared  that  he  would  fet  his  face,  and  would  cut  off  that 
man  from  among  his  people  :  and  that  individuals,  as  well 
as  the  nation,  were  in  this  lire  actually  rewarded  and  pu- 
rifhed  according  to  their  deferts,  has  been  proved  by  bifhop 
,  -  Warburton  with  a  force  of  evidence  §  which  mnfl  cany 
v/jJ)ok  conviClion  to  every  mind  which  his  lordthip’s  rude  railings 
at  f°me  favourite  fyfttm  have  not  filled  with  prejudices 
againft  all  his  works.  Indeed  the  Mofaic  law,  taken  in  its 
literal  fenft,  holds  out  no  other  proipeCts  to  the  Ifraelites 
than  temporal  happinefs  •;  fuch  as,  health,  long  life,  peaee, 
plenty,  and  dominion,  if  they  fhould  keep  the  covenant  ;  and 
temporal  inifery,  viz.  difeafet-,  immature  death,  war,  famine, 
want,  fubje&ion,  and  captivity,  if  they  fhould  break  it. 

“  ^  (iays  Moles),  I  have  fet  before  thee  this  day  life  and 
good,  death  end  evil ;  in  that  I  command  thee  this  day  to 
ove  the  Lord  thy  God,  to  walk  in  his  ways,  and  to  keep 
ns  commandments,  and  his  ftatutes,  and  his  judgments,  that 
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thou  mayeft  live  and  multiply ;  and  the  Lo'rd  thy  God  Theology 
fliail  blefs  thee  in  the  land  whither  thou  goeft  to  poffefs  it.  /rnm/^c 
But  if  thine  heart  turn  away,  fo  that  thou  wilt  not  hear, 
but  fhalt  be  drfewn  away,  and  worfhip  other  gods,  and  ferve  coming  of 
them  ;  I  denounce  unto  you  this  day,  that  ye  (hail  furely  Chritt. 
perifli,  and  that  ye  ft  fall  not  prolong  your  days  upon  the  ~““’v 
land  whither  thou  paffeft  over  Jordan  to  pofteis  it.”  And 
elfewhere,  having  informed  them  that,  upon  their  apoftacy, 
their  land  fhould  be  rendered  like  Sodom  and  Gomorrah, 
he  adds,  that  all  men  fhould  know  the  rc&fon  of  fuch  bar- 
rennefs  being  brought  upon  it,  and  fhould  fay,  “  Becaufe 
they  have  for  Taken  the  covenant  of  the  Lord  God  of  their 
fathers,  which  he  'made  with  them  when  he  brought  them 
forth  out  of  the  land  of  Egypt,  the  anger  of  the  Lord 
was  kindled  againft  this  land,  to  bring  upon  it  all  the  curfes 
that  are  written  in  this  bookj.”  f  Deut. 

From  this  notorious  fadt,  which  hardly  any  man  of  let-xxx*  H—* 
ters  will  now  dare  to  deny,  fome  divines  have  concluded,  XXX1X* 
we  think  rafhly,  that  the  ancient  Ifraelites  had  no  hope25‘I57 
whatever  beyond  the  grave  ;  and  that  in  the  whole  Old  Whence  it 
1  eflament  there  is  not  a  (ingle  intimation  of  a  future  ftate.  been 
That  many  of  the  lowefl  vulgar,  who  could  neither  read  ^ 
nor  write,  were  in  tin's  ftate  of  darknefs,  may  be  true  ;  but  that  the 
it  is  impofiible  that  fuch  of  them  as  under  flood  the  book  of  ancient 
Genefis  could  be  ignorant  that  death  came  into  the  world  Hebrews 
by  the  tranfgrefiion  of  their  (irft  parents,  and  that  God  had*^en£e_ 
repeatedly  promifed  to  redeem  mankind  from  every  confe-yond  the 
quence  of  that  tranfgrefiion.  They  mull  like  wife  have  known  grave, 
that,  before  the  deluge,  Enoch  was  tranflated  into  heaven 
without  tailing  death  ;  that  afterwards  Elijah  had  the  fame 
exemption  from  the  common  lot  of  humanity  ;  and  that, 
as  God  is  no  relpe<£ler  of  perfons,  every  one  who  ferved 
him  with  the  zeal  and  fidelity  of  thefe  two  prophets  would, 
by  fome  means  or  other,  be  made  capable  of  enjoying  the 
fame  rewards.  I  he  God  of  Abraham,  Ifaac,  and  Jacob, 
was  not  the  God  of  the  dead,  but  of  the  living. 

In  the  earlieil  periods  of  their  commonwealth,  the  If¬ 
raelites  could,  indeed,  only  infer ,  from  different  paffages  of 
their  lacred  books,  that  there  would  be  a  general  refurrec- 
tion  of  the  dead,  and  a  future  ftate  of  rewards  and  punifh¬ 
ments  ;  but  from  the  writings  of  the  prophets  it  appears, 
that  before  the  Bahylomfh  captivity  that  dodlrine  mull  have 
been  very  generally  received.  We  fhall  not,  in  fupport  of 
our  opinion,  quote  the  famous  paffage  in  the  book  of  Job  § ,  j  cfop, 
becaufe  it  is  not  determined  at  what  period  that  beautiful xix.  veife 
and  fublime  poem  was  admitted  into  the  Jewifh  canon  ;  but2*’  &c* 
in  the  Pfalrns,  and  in  the  prophecies  of  Ifaiah,  Daniel,  and 
Ezekiel,  there  are  feveral  texts  which  feem  to  us  to  prove, 
incontrovertibly,  that,  at  the  time  when  thefe  infpired  books 
were  written,  every  Iiraelite  who  could  read  the  feriptures 
mufl  have  had  fome  hopes  of  a  refurre&ion  from  the  dead. 

We  fhall  confider  two  of  thefe  texts,  becaufe  they  have 
been  quoted  by  a  veiy  learned  and  valuable  writer  in  fup- 
poit  of  an  opinion  the  reverfe  of  ours. 

In  a  lublime  long,  compofed  with  a  view  to  incite  the  This^opi- 
people  to  confidence  in  God,  the  prophet  Ifaiah  has  thefe  nion  con- 
remarkable  words;  “Thy  dead  men  fhall  live;  together1^, 
with  my  dead  body  fhall  they  arife.  Awake  and  fing,  ye 
that  dwell  in  the  dull ;  for  thy  dew  is  as  the  dew  of  herbs, 
and  the  earth  fhall  caft  out  the  dead  +  ”  We  aaree  with  t  Ch^v. 
biftiop  Warburton  that  thefe  words  are  figurative,  and  thatxXvi> 
they  were  uttered  to  give  the  Ifraelites  confolation  in  very 
difaft rous  times.  The  purpofe  of  the  prophet  was  to  affine 
them,  that  though  their  Community  fhould,  in  Babylon,  be 
as  completely  diffolved  as  a  dead  body  reduced  to  dufl/vet 
God  would  rcflore  them  to  their  own  land,  and  raife  ’that 
community  again  to  life.  This  was  indeed  a  prophecy  only 
of  a  temporal  deliverance ;  but  as  it  is  exprtffed  in  terms 
3  N  relating 
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relating;  to  the  death  and  refurreftion  of  man,  the  doftrine  of 
a  rcfurreftion  muft  then  have  been  well  known,  and  generally 
received,  or  Inch  language  would  have  been  altogether  un¬ 
intelligible.  No  (fays  the  bifhop) ;  that  the  language  might 
be  intelligible,  it  was  only  necelfary  that  the  Ifraehtes  fhould 
have  diftinft  ideas  of  a  'refurreftion  from  the  dead,  with¬ 
out  knowing  that  the  natuial  body  is  indeed  to  rife  again; 
and  as  he  thinks  that  i'uch  metaphorical  expreffions  as  this 
would  have  the  greateft  force  where  the  doftrine  of  the  re- 
furreftion  was  unknown,  he  concludes  that  it  muft  have  been 
unknown  among  the  Ifraelites  in  the  days  of  Ifaiah  *. 

Had  there  been  no  (acred  books  among  the  Ifraelites 
before  this  prophecy  was  tittered,  his  lovdlhip’s  reafonmg 
would  have  been  at  leaft  plaufible,  if  not  conclude ;  but 
that  a  people  w.ho  knew  how  death  had  entered  into  the 
world  who  believed  that  they  were  by  fome  means  or  other 
to  be’  freed  from  its  fling,  who,  it  is  natural  to  fuppo.e, 
often  meditated  upon  the  bruilimr  of  the  ferper.t’s  head, 
and  the  nature  of  the  bleffing  which  all  nations  were  to 
derive  from  the  feed  o‘  Abraham,  fhould  form  diftinft  ideas 
of  a  refurreftion,  and  read  this  prophecy  without  believing 
that  the  natural  body  is  indeed  to  rife  again,  we  cannot  po  - 
f;bly  conceive.  The  very  fuppofition  is  one  of  his  lord- 
fhip’s  molt  irreconcileable  paradoxes;  and  it  is  a  paradox 
which  l  is  fyllem  did  not  require  him  to  iupport. 

The  prophet  Ezekiel,  when  the  Hate  of  things  was  molt 
defperate,  is  carried  by  the  Spirit  into  a  valley  full  of  dry 
bones,  and  hiked  this  quertion  ;  “  Son  of  man,  can  tliefe 
bones  live?”  To  vvhicli  he  anfwers  ;  “  O  Loid  God,  thou 
knoweft  +  an  aniwer  which  the  fame  learned  prelate 
thinks  the  prophet  could  not  have  made,  had  (he  been 
brought  uo  "in  the  knowledge  and  belief  of  a  refurreftion 
from'  the  dead.  Our  opinion  is  directly  the  reverfe  of  that 
of  his  lordfhip,  who  Items  to  have  miftaken  the  nature  of 
this  fcenical  reprefentation.  The  prophet  was.  not  allied 
|f  all  tl,e  dead  would  rife  at  the  lalt  day;  but  only  if  the 
particular  bones  then  prelented  to  him  could  live  at  that  time, 
and  while  other  bones  were  mouldering  111  corruption  :  and 
to  fuch  a  queflion  vve  cannot  conceive  any  anfwer  that  a 
man  brought  up  in  the  belief  of  a  general  refurreftion  could 
have  oiven,  but— “  O  Lord  God,  thou  knoweft.”  Had 
Ezikid  been  a  ftranger  to  the  doftrine  of  a  general  relur- 
reftion,  or  had  he  not  believed  that  doftrine,  he  would 
doubtlefs  have  anfwered  the  queflion  that  was  put  to  him 
in  the  negative  ;  but  convinced  that  ail  men  are  at  feme  pe¬ 
riod  to  rife  from  the  dead,  “  that  every  one  may  receive 
the  things  done  in  his  body,  according  to  that  he  hath 
done,  whether  it  be  good  or  bad,”  he  very  naturally  faid, 
that  God  alone  knew  whether  the  bones  then  exhibited 
to  him  in  the  valley  would  rife  before  the  general  refur- 
re&ion. 
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But  though  the  more  intelligent  and  righteous  Ifraelites  Tl'ednjj 
certainly  “all  died  in  faith,  and  not  having  received  the  ^ 
promiles,  but  having  feen  them  afar  off,  were  perlua  ed  dam  to  the 
them  nnd  embraced  them,  confeffing  that  they  were  dranrrers  coming 
and  piWims  on  earth,  who  deiired  a  better  country,  that 
is,  a  heavenly  onef,”  we  are  not  to  fuppofe  that  this  hca- 
venly  defire  arofe  from  any  thing  taught  in  the  law '  ofrhe^ 
Mofes.  That  law,  when  taken  by  ltielf,  as  unconnected  of  the  He 
with  prior  and  fubfequent  revelations,  makes  no  mention br^- 
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whatever  of  a  heavenly  inheritance,  which  St  Paul  azures 


.  -wever, 
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own 


ldLCVCI  ui  a  uv-awm;  . - . -  ,  ,  ,  V  n<  1 1] 

us  t  was  given  430.  years  before'  to  Abraham  by  a  promiletheir 
which  may  be  traced  back  to  the  firft  ray  of  comfort  vouch-  Uw. 
fafod  to  fallen  man  in  the  fentence  pafTed  on  the  oiivinalt  rleb.si, 
deceiver.  “  Wherefore  then  ferved  the  law  ?  It  was  added  ^ 


atccivGi.  »y.iwwu»w«.w... - -  -  ...  ,  r  GaLiii, 

(fays  the  apoille),  becaufe  of  tranfgreflions,  till  the  teed^  ^ 
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fhould  come  to  whom  the  prounfc  was  made.  1  he  trant- 
greffions'  here  alluded  to  were  polytheifm  and  idolatry, 
which,  with  their  never-failing  train  of  cruel  and  deteiiable 
vices,  had  overfpread  the  whole  world  ;  and  the  primary 
intention  of  the  law  was  to  Item  the  torrent  of  tliefe  cor¬ 
ruptions,  for  which  we  have  feen  it  was  admirably  calcu¬ 
lated;  and,  like  a  fchoolmafter,  to  inftruft  the  Ifraehtes  m 
the  unity  and  worlhip  of  Jehovah,  and  thus  by  degrees  bring 
them  to  Chrilt. 

But  though  it  is  apparent  that  a  future  ftate  of  rewards 
and  punifhments  made  no  part  of  the  Mofaic  difpenfation, 
yet  the  law  had  certainly  a  fpiritual  meaning  to  be  under¬ 
stood  when  the  folnefs  of  time  fhould  come.  Every  Chn- 
ftian  fees  a  linking  refemblance  between  the  facrifice  of  the 
pafchal  lamb,  which  delivered  the  Ifraelites  trom  the  de- 
ftroving  anuel  in  Egypt,  and  the  facrifice  of  the  Lamb  of 
God,  which  taketh  away  the  fin  of  the  world.  Indeed  the 
whole  ritual  of  facrifice  muft  have  ltd  the  more  intelligent 
of  them  to  faith  in  a  future  facrifice  ;  by  which,  while  the 
heel  of  the  feed  of  the  woman  fhould  be  biuifed,  the  head 
of  the  ferpent  fhould  be  completely  emitted  (fee  Sacri¬ 
fice)  ;  and  as  prophets  were  raifed  up  from  time  to  time, 
to  prepare  them  for  the  coming  of  the  Meffiah,  and  to 
toretel  the  nature  of  his  kingdom,  there  can  be  no  doubt 
but  that  thofe  infpired  teachers  would  lay  open  to  them,  as 
tar  as  was  expedient,  the  temporary  duration  of  the  Mofaic 
law,  and  convince  them  that  it  was  only  the  fhadow  of 
better  things  to  come.  Fiona  the  nature  of  their  ritual,  ife 
and  the  different  prophecies  vouchfafed  them,  which  be-^/^ 
came  more  and  more  explicit  as  the  time  approached  forty,.;d> 
their  aecomplifhment,  they  muft  finely  have  been  led  to 
expeft  redemption  from  the  enrfe  of  the  fall  by  the  iufftr- 
ings  of  their  Meffiah  ;  but  that  any  one  of  them  knew 
precifely  the  manner  in  which  they  were  to  be  redeemed, 
and  the  nature  of  that  religion  which  was  to  fuperfede  their 
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own,  is  wholly  incredible  (b)» 


Such  knowledge  would 


have 


,  .  .  ,  o  •  •  n  .  ,  •  fo  rlear  a  light  by  bifhop  Bull,  whom,  as  a  divine,  we  think  the  glory  of  the  church 

]  Infwho  hat  had  few  iuperiois  in  an!  church,  that  the  learned  reader  will  be  pleafed  to  have  hts  opinions 
of  England,  and  who  has  l  ^  *ew  hiper  o  ^  xternam  fperarent?  Rtfp.  Q_w  mel.ares  erant  et 

in  his  own  words.  A  ^  j,  ft  fcu  ^neralium  promiffionum  »i,  feu  temporaluim  bonorum  levi  *fo; 

perfpicaciores  in ,  pcpulo  fux>  m*elioris  quam  caduci  boni  aP?etentis,  confident  one  feu  Enocht 

lnat,T(5S"ffitEfe  raptus)  feu  Patriarcharum  traditione,  (quibus  Deus  muftis  ind.ci.s  fpem  foturo- 
exemp  (  9 .  \  nuorum  indicioium  genere  non  minimum  erat  et  illud,  quod  nrdti  eximie  bom  teire  ris 

rum  bonoium  fecera  ) ■  ,  ar<nlmenUun  late  exequitur  Scriptor  ad  H-ebrseos  cap.  IT.)  feu  alns  ratiombus  adduftos 

llCeTdiVrPDeum  prster  fpecialia' ifta  bona  ad  hanc  vitam  pertinentia,  et  legibus  Mofaicis  compnhenfa,  et.am  aha  poft 
credidi.  e,  Leum,  p  P  Tm0  ftaluendum  illud  omnino  eft,  ne  viros  fanftos  eximiofque  in  populo 

creil,tu,.  N«c  r,f«,  ,»od  ™  ™  S»d,n.  *.«► 

De  v  ^  slrioturis  mentio  fiat.  Nam  certum  eft,  Abrahamum  filium  promiffibms,  maftare  juffum  non  recufafle,  hac 

latiocinatione  fuftentatum,  Deum  potentia  tanta  prxditum  effe,  V1 “ ™  .^SrarHSoUdartrSKr, 
redivivum  reftituere  poffet.  Certum,  mquam,  illud  dt,  quia  divrnus  Autor  Epiltote  ad  blebrsoo  id  due  ^ 
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'jd  logy  have  made  them  impatient  under  the  yoke  of  ordinances 
jl  lhe  to  which  they  were  fubjedted  ;  for  after  the  Chriflian  faith 
came  *nto  ^  Mend°ur*  mankind  could  be  no  longer  under 
cSV0*  t^ie  tu^‘on  a  fchoolmafter  as  the  law,  which  “  had 

Cjlft.  only  a fhudo<w  of -good  things;  and  fo  far  from  their  reality, 
c-I~—  not  even  the  veiy  image  ot  them  j-*”  Through  thefe  fha- 
f  dows,  however,  the  Jews,  aided  by  the  clearer  light  of 

*' Jj  prophecy,  thou rh  ic  too  {hone  in  a  dark  place,  might  have 
feen  enough  of  God’s  plan  of  redemption  to  make  them  ac¬ 
knowledge  Jefus  of  Nazareth,  when  he  came  among  them 
working  miracles  of  mercy,  for  the  Meffiah  h^Jong  pro- 
mifed-*o  their  forefathers,  and  in  whom  it  was  repeatedly 
faid,  that  all  the  nations  of  the  earth  fhould  be  blefTed. 
While  fuch  care  was  taken  to  prepare  the  deicendants 
toffljpare  of  Abraham  for  the  coming  of  the  Prince  of  Peace,  we 
thl  >rld  muft  not  fuppofe  that  God  was  a  refpe&er  of  perfons,  and 
*§»•  that  the  reft  of  the  world  was  totally  negledied,  The  dif- 
fl0*  perfion  of  the  ten  tribes  certainly  contributed  to  fpread 
the  knowledge  of  the  true  God  among  the  eaftern  nations. 
The  fubfequeiit  captivity  of  the  tribes  of  Judah  and  Ben¬ 
jamin  mud  have  confirmed  that  knowledge  in  the  great  em¬ 
pires  of  Babylon  and  Perfia  ;  and  that  particular  providence 
of  God  which  afterwards  led  Ptolemy  Philadelphus  to  have 
the  Jewifh  fcriptures  tranflated  into  the  Greek  language, 
laid  the  divine  oracles  open  to  the  ftudy  of  every  accom- 
plifl red  fcholar.  At  laft,  when  the  arms  of  Rome  had  con. 
quered  the  civilized  world,  and  rendered  Judea  a  province 
of  the  empire  ;  when  Auguftus  had  given  peace  to  that 
empire,  and  men  were  at  leifure  to  cultivate  the  arts  and 
fciences  ;  when  the  different  feds  of  philofophers  had  by 
their  deputations  whetted  each  others  underftandings  fo 
that  none  of  them  was  difpofed  to  lubmit  to  an  impof- 
turc  ;  and  when  the  police  of  the  Roman  government  was 
fuch  that  intelligence  of  every  thing  important  was  quickly 
tranfmitted  from  the  moft  d  iff  ant  provinces  to  the  capital 
of  the  empire  ;  “  when  that  fulnefs  of  time  was  come, 
God  fent  forth  his  Son  made  of  a  woman,  made  under  the 
law,  to  redeem  them  that  were  under  the  law,  that  we 
might  receive  the  adoption  of  fons,”  and  be  reftored  to  that 
inheritance  of  which  the  forfeiture  introduced  the  feveral 
diipenfations  of  revealed  religion  into  the  world. 

Sect.  V.  View  of  'Theology,  more  peculiarly  Chrt - 
ft  an. 

Mankind  being  trained  by  various  difpenfations  of  pro¬ 
vidence  for  the  reception  of  that  feed  of  Abraham,  in  whom 
all  the  irations  of  the  earth  were  to  be  blefTed,  and  the  time 
fixed  by  the  Jewifh  prophets  for  his  coming  being  arrived,  “  a 
meffenger  was  lent  before  his  face  to  prepare  his  way  before 
him  by  preaching  the  baptilm  of  repentance  for  the  remiffion 
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of  fins.”  This  meffenger  was  John  the  Baptift,  a  very  ex-  TheoWy, 
traordinary  man,  and  the  greateft  of  all  the  prophets,  r  chri- 

birth  was  miraculous,  the  fcene  of  his  miniftry  the  wilder-  ia  ^*an< 
nefs,  his  manners  anftere,  and  his  preaching  upright,  with-  — v J 
out  refpedf  of  perfons.  He  frankly  told  his  audience  that 
he  was  not  the  Meffiah,  that,  the  Meffiah  would  foon  appear 
among  them,  that  “  he  was  mightier  than  himfelf,  and  that 
he  would  baptife  them  with  the  Holy  Gholt  and  with  fire.”  ^ 
Mightier  indeed  he  was ;  for  though  born  of  a  woman  chrifl:  the 
the  Meffiah  was  not  the  foil  of  a  human  father  ;  and  though  divine 
living  for  the  firft  thirty  years  of  his  life  in  obfcurity  and  VA>rd  in- 
poverty,  he  was  the  lineal  defcendant  of  David,  and  heir  tocanlate* 
the  throne  of  Ii’rael.  But  the  dignity  of  his  human  delcent, 
great  as  it  was,  vanifhes  from  co:  fideration  when  compared 
with  the  glory  which  he  had  with  llis  Father  before  the 
world  was.  The  Jewifh  difpenfation  was  given  by  the  mi¬ 
niftry  of  Mofes,  and  illuflrated  by,/ubfequent  revelations 
vouchfafed  to  the  prophets  ;  the  immediate  author  of  the 
Chriflian  religion  is  the  or  fecond  perfon  of  the  blefTed 
Trinity,  of  whom  St  John  declares,  that  u  he  was  in  the 
beginning  with  God,  and  was  God  ;  that  all  things  were 
made  by  him  ;  and  that  without  him  was  not  any  thing 
made  that  was  made.”  We  have  already  proved  that  in 
the  one  Godhead  there  is  a  Trinity  of  perfons  ;  and  that 
the  os  is  one  of  the  three,  is  apparent  from  thefe  words 
of  the  apoflle,  and  from  many  other  paffages  of  (acred 
fcripture.  Thus  he  is  called  the  Lord  of  hofts  himfelf ;  the 
JirJl  and  the  lajl ,  befdes  whom  there  is  no  God  ;  the  mojl  high 
God ;  God  bleffed  for  ever  ;  the  mighty  God ,  the  everhjling 
Father ,  Jehovah  our  righteoufnefs  ;  and  the  only  wife  God  our 
Saviour  (c).  This  great  Being,  as  the  fame  apoflle  affures 
us,  was  made  fiefh,  and  dwelt  among  men  ;  not  that  the 
divine  nature  was  01*  could  be  changed  into  humanity,  for 
God  is  immutable,  the  fame  Almighty  and  incomprehen- 
iible  Spirit  yefterday,  to-day,  and  forever  ;  but  the  word  or 
fccond  perfon  in  the  godhead,  affnming  a  human  foul  and 
body  into  a  perfonal  union  with  Jiimfelf,  dwelt  upon  earth 
as  a  man,  veiling  lift  divinity  under  mortal  fiefh.  Hence  he 
is  faid  elfewhere  to  have  been  “  mauifefted  in  the  fiefh,” 
ard  ct  to  have  taken  upon  him  the  nature  of  man  phrafes 
of  the  fame  import  with  that  which  aflerts  “  the  Word  to 
have  been  made  fiefh.”  ^ 

This  incarnation  of  the  Son  of  God  is  perhaps  the  greateft  Objt  dHons 
myftery  of  the  Chriilian  faith,  and  that  to  which  ancient the  m- 
and  modern  heretics  have  urged  the  moft  platiiible  object  f1"^1011 
tions.  The  dodtrine  of  the  Trinity  is  indeed  equally  in-wor(i 
comprehenfible  ;  but  the  nature  of  God  and  the  mode  of 
his  fubfiftence,  as  revealed  in  fcripture,  no  man,  who  thinks, 
can  be  fnrprifed  that  he  does  not  comprehend ;  for  a  reve¬ 
lation  which  fhonld  teach  nothing  myfteiious  on  fuch  a  fnb- 
jedl  would  be  as  incredible  and  as  ufelefs  as  another  which 
3  N  2  contained 


cap.  11.  19.  Hujns  tamen  vere  admirand#  fidei,  atque  Evangelic#  fupparis,  in  hiftoria  Abrahami  nec  volam,  nec  vefti- 
gium  reperias.  Pr#terea  floruerunt  fingulis  faeculis  in  populo  Judaico  Viri  Dei  ac  Prophet#  cselitus  edodli,  quos,  inter 
tot  arcana  ipfis  patefadta,  mylticum  hunc  legis  fenfum  penitus  ignoraffe,  nihilque  de  futiira  vita  intellexiffe,  nemo  pru- 
dens  fufpicabitur.  Cum  autem  nefas  fit  vel  cogitaffe,  Viios  optimos  fapientiam,  qua  ipfi  pollebant,  aliis  invidiffe,  cre- 
dendum  omnino  eft,  eos,  ficubt  idoneos  invenerint  Auditores ,  evolviffe  iis  obtedta  in  lege  myfleria,  fingulifqne  tan turn.  ape- 
ruiffe,  quantum  captus  ip  orum  et  utilitatis  ratio  ferebat.  In  publicis  autem  concionibus  Prophet#  ac  Sapientes  ita 
ioquebantar,  ut  nec  in  contemptum  adduccrent  arcana  fandlioiis  difciplin#,  et  tamen  Auditorem  attentum  ad  invefti- 
gandi  iollicftudinem  excitarent.  Atque  hinc  natum  arbitratur  maximus  Grotius  difcrimen  antiquitus  inter  Jud#os  cele- 
bratum,  fcrlpt#  legis,  et  legis  oralis,  quam  et  ribnp  i.  e.  **s«Socrn  feu  Traditlcnem  vocant ;  utramque  dicentes  a  Mofe 
profedlam  :  non  quod  res  all#  fuerint  in  traditione  quam  in  lege  fcripta ;  fed  quod  ea  qu#  in  lege  icripta  occultius  con- 
tinebantnr,  ftudiofis  indagatoribus  enodaret  accuratior  interpretatio.  Harmonia  Apojhlica ,  Differt.  poll.  cap.  10. 

(c)  Ifaiah  viii.  13,  14.  compared  with  1  Peter  ii.  7,  8  ;  Ifaiah  vi.  5.  compared  with  John  xii.  41.;  Ifaiah  xliv.  6.  com¬ 
pared  with  Revelation  xxii.  13. ;  Pfalm  lxxviii.  36.  compared  with  1  Corinthians  x.  9.  Romans  ix.  5.  Ifaiah  ix.  6.  Jere-^ 
miah  xxiii.  6.  Jude. 
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contained  notin'*#-  but  myji&ry .  The  difficulty  refpeAing 
the  inonrnatioR,  \*hich  forces  it  felt  upon  the  mind,  i»  not 
how  two  natures  lo  different  as  the  divine  and  human  can 
.  be  fo  intimately  united  as  to  become  one  per  {'on  ;  tor  this 
union  in  itlelf  is  not  more  inconceivable  than  that  of  the 
foul  and  body  in  0:1c  man  :  but  that  which  at  firft  is  apt 
to  flagger  the  faith  of  the  reflecting  Chnftian  is  the  infi¬ 
nite  diilance  between  the  two  natures  in  Chrift,  and  die 
comparatively  imall  importance  of  the  objeA,  for  the  attain¬ 
ment  of  which  the  eternal  Son  of  God  is  laid  to  have  taken 
upon  him  onr  nature. 

Upon  mature  reflection,  however,  much  ot  this  difficulty 
will  vanifh  to  him  who  confiders  the  ways  of  Providence,  and 
attends  to  the  meaning  of  the  words  in  which  this  myftery 
is  taught.  The  importance  of  the  object  for  which  the 
v/ORD  condefeended  to  be  made  flefh,  we  cannot  adequately 
know.  The  pracles  of  truth  indeed  inform  ns,  that  Chrift 
Jefus  came  into  the  world  to  iave  tinners ;  but  there  are 
paffages  fcattered  through  the  New  Teftament  *  which  in¬ 
dicate,  not  ol)  feu  rely,  that  the  influence  of  his  lufferings  ex¬ 
tends  to  other  worlds  befides  this  :  and  if  fo,  who  can  take 
upon  him  to  fay,  that  the  quantity  of  good  which  they 
may  have  produced  was  not  of  fufficient  importance  to  move 
even  to  this  coiidelcenfion  a  being  who  is  emphatically 
if y led  love  ? 

But  let  11s  fuppofe  that  every  thing  which  he  did  and  taught 
and  fuffered  was  intended  only  for  the  benefit  of-  man,  we 
fhall,  in  the  daily  adminiftration  of  providence,  find  other  in- 
flances  of  the  divine  condefcenlion  ;  which,  though  they 
cannot  be  compared  with  the  incarnation  of  the  fecond  per- 
fon  in  the  blefled  Trinity,  are  yet  fufficient  to  reconcile  o^r 
underfla ridings  to  that  myft.eiy  when  revealed  to  us  by  the 
Spirit  of  God.  That  in  Ckri ft  there  fhould  have  dwelt  on 
earth  “  all  the  fiilnefs  of  the  Godhead  bodily  ||,”  is  indeed 
a  truth  by  which  the  devout  mind  is  overwhelmed  with 
aftonifhment  ;  but  it  is  little  lefs  aftoniftiing  that  the  omni¬ 
potent  Creator  fhould  be  intimately  prefent  at  every  in  Rant 
of  time  to  the  mearieft  of  lhs  creatures,  “  upholding  all 
things,  the  vik  ft  reptile  as  well  as  the  moil  glorious  angel, 
by  the  word  of  his  power  J.”  Yet  it  ;s  a  truth  felf-evi- 
dent,  that  without  this  conftant  prefence  of  the  Creator, 
nothing  which  had  a  beginning  could  continue  one  moment 
in  being  ;  that  the  vifible  univerfe  would  not  only  crumble 
into  chaos,  but  vanifh  'into  nothing  ;  and  that  the  fouls  of 
men,  and  even  the  moft  exalted  ipirits  of  creation,  would 
inftantly  lofe  that  exiftence,  which,  as  it  was  not  of  itfelf, 
and  is  not  neceffary,  muft  depend  wholly  on  the  will  o*  him 
from  whom  it  was  originally  derived.  See  Metaphysics, 
n°  272 — 276,  and  Providence,  n°  3. 

In  what  particular  way  God  is  prefent  to  liis  works,  we 
cannot  know.  He  is  not  diffufed  through  the  univerfe  like 
the  anima  munch  of  the  ancient  Platonitts,  or  that  modem 
idol  termed  the  fuliftratum  of /pace  (Metaphysics,  nJ  309, 
310.);  but  that  he  is  in  power  as  intimately  prefent  now 
to  every  atom  of  matter  as  when  he  firft  brought  it  into 
exiftence,  is  equally  the  diAate  of  found  philofophy  ana  of 
divine  revelation  ;  tor  “  in  him  we  live  and  move  and  have 
our  being  and  power  without  fubftance  is  inconceivable. 
If  then  the  divine  nature  be  not  debafed,  if  it  cannot  be 
debafed  by  being  conftantly  prefent  with  the  vjleft  reptile 
on  which  we  tread,  why  fhould  our  minds  recoil  from  the 
idea  of  a  ft  ill  clpfer  union  between  the  fecond  perfon  of  the 
ever  bleffed  Tiinity  and  the  body  and  foul  of  Jefus  Chrift  ? 
The  one  union  is  indeed  different  from  the  other,  but  we 
are  in  truth,  equally  ignorant  of  the  nature  of  both.  Reg¬ 
ion  and  revelation  affure  us  that  God  muft  be  prefent  to 
his  works  to  preferve  them  in  exiftence  ;  and  revelation  in¬ 
forms  us  farther,  that  one  of  the  perfons  in  the  Godhead 
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affumed  human  nature  into  a  perfonal  union  with  him felf,  Iheoi)^ 
to  redeem  myriads  of  rational  creatures  from  the  miferablc®^ 
conftquences  of  their  own  folly  and  wickednefs.  .  The  im- 
portance  of  this  objeA  is  fuch,  that,  for  the  attainment  of 
it,  we  may  eafily  conceive  that  he  who  condefcends  to  be 
potentially  prelent  with  the  worms  of  the  earth  and  the 
grafs  of  the  field,  would  condelcend  Rill  farther  to  be  per¬ 
sonally  prefent  with  the  fpotlefs  ioul  and  body  of  a  man. 

Jefus  Chrift  lived  indeed  a  life  of  poverty  and  {'uttering 
upon  eaith,  but  his  divine  nature  was  not  afiecled  by  his 
fuffe rings.  At  the  very  time  when,  as  a  man,  he  had  not  a 
place  where  to  lay  his  bead;  as  God,  he  was  in  heaven  as  well 
as  upon  earth  dwelling  in  light  inacceffible  ;  and  while,  John ift, 
as  a  man,  he  was  increaiing  in  wifdom  and  ftature,  his  di-1^* 
vini ty  was  the  fulnels  of  him  who  fillcth  all  in  all,  and  from 
whom  nothing  can  be  hid. 

Perhaps  the  very  improper  appellation  of  mother  of  God, 
which  at  an  early  peiiod  of  the  church  was  given  to  the 
Virgin  Mary,  may  have  been  one  caufc  of  the  reluAance 
with  which  the  incarnation  has  been  admitted  ;  for  as  we 
have  elfe where  obferved  (fee  Nestoiuus),  fuch  lan mage, 
in  the  proper  fenfe  of  the  words,  implies  what  thofe,  by 
whom  it  is  nfed,  cannot  poffibly  believe  to  be  true  ;  but  it 
is  not  the  language  of  feripture.  VVe  are  there  taught,  that 
“  Chrift  being  in  the  form  of  God,  thought  it  no  robbery 
to  be  equal  with  God  ;  but  made  himklr  of  no  reputation, 
and  took  upon  him  the  form  of  a  iervant,  and  was  made  in 
the  likenefs  of  man  f  that  “  God  lent  forth  his.  Son  made f  Philip,  fc 
of  a  woman,  made  under  the  law,  to  redeem  them  that6,  7- 
were  under  the  law,  that  we  might  receive  the  adoption  of 
fons  ||  and  that  “  the  word  who  was  in  the  beginning  ||  Gal.iv* 
with  God,  and  was  God,  by  whom  all  things  were  made,  4,  > 
was  made  flefh,  and  dwelt  among  men  (who  beheld  his 
glory,  the  glory  as  of  the  only  begotten  of  the  Father),  full 
of  grace  and  truth  %  :”  but  we  are  nowhere  taught  that, J  John  k 
as  God,  he  had  a  mother !  It  was  indeed  the  doArine  of 
the  primitive  church  ||,  that  the  very  principle  of  perfonality  H  Horfa't 
and  individual  exigence  in  Mary’s  fon,  was  union  with  the^^ 
uncreated  word  ;  and  this  doctrine  is  thought  to  imply  thc^ 
miraculous  conception,  which  is  recorded  in  the  plaineft  ,65 
terms  by  two  of  the  evangelifts  ;  for  he  was  conceived  by  His  divine 
the  Holy  Ghoft  and  born  of  a  virgin  §  ;  but,  as  God,  he nature  be¬ 
ll  ad  been  begotten  from  all  eternity  of  the  Father,  and  wfhcFa.hefc 
order  of  nature  was  prior  to  the  Holy  Ghoft.  This  is  evi-  j  $t 
dent  from  the  appellation  of  °  Wt  given  to  him  by  St  John;  Math.  i. 
fertile  term  being  nfed  in  that  age,  both  by  the  jewifhj^ 
Rabbies  and  the  heathen  philofopheis,  to  denote  the  fecond  ^ 
divine  fubfiftence,  which  they  confidered  as- an  eternal  and 
neceffary  emanation  from  the  firft,  fomet-imes  called  y  * 
and  fometimes  «  "  *,  and  the  apoftle  giving  no  intimation 
of  his  ufing  the  word  in  any  uncommon  feiife,  we  mult 
neceffarily  t- include,  that  lie  meant  to  inform  11s  that  the  di¬ 
vinity  of  Chrift  is  of  eternal,  generation.  That  the  term. 

was  ufed  in  this  fenfe  by  the  later  PiatonHls,  and  lit 
all  probability  by  Plato  himfelf,  we  have  fufficiently  (hewn 
in  another  place  (fee  Platonism)  ;  and  that  a  iimilar  mode 
of  expreffion  prevailed  among  the  Jews  in  the  time  of  St 
John,  is  apparent  from  the  Chaldee  paraphrafe ;  which,  in 
the  1 1  oth  pi  aim,  inftead  of  the  words  “the  Lord  fa  id  unto 
my  Lord,” Fas,  “the  Lord  faid  unto  his  word.”  Again, 
where  we  are  told  in  the  Hebrew  that  Jehovah  faid  to 
Abraham $,  “  I  am  thy  fhield  and  thy  exceeding  great  re- §  Gen.  it, 
ward,”  we  read  in  the  Chaldee,  “my  word  is  thy  fhield,1* 
and  thy  exceeding  great  reward.”  Where  it  is  faid,  “your 
new  moons  and  your  appointed  feafts  my  foul  hateth  ,  *  aia 
the  paraphraft  bath.it,  “  my  word  hateth  •”  and  where  itJ4‘ 
is  faid,  that  “  Ifrael  fhall  be  faved  in  the  Lord  with  an.j 
eve  Railing  falvation  f>”  in  the  U  me  paraphrafe  it  is, 
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\y>  rael -  fhall  be  faved  by  the  wore>  of  the  Lord  with  everlaft- 
u  j°g  falvation.”  But  there  is  a  paffage  in  the  Jerusalem 
Targum  which  puts  it  beyond  a  doubt,  that  by  the  ^yos. 
the  Jews  underflood  a  divine  perfon  begotten  of  his  Father 
before  all  worlds  ;  for  commenting  on  Genefis  iri.  22.  the 
authors  of  that  work,  thus  exprefs  themfelvcs  :  ii  The  word 
of  the  Lord  faid,  behold  Adam,  whom  I  created,  is  the  only 
begotten  upon  earth,  as  I  am  the  only  begotten  in 
heaven:”  in  conformity  with  which,  Philo  introduces  £ 
hf  the  Logos  fpeaking  thus  of  himfelf ;  yxp  ovU  <xyt*v*hs  a-c 

6"C  autivhy.-m'wUsac  vpuc,  /  am  neither  unbegctten ,  God, 

nor  begotten  after  the  fame  manner  as  you  are* 

From  thiife  quotations  we  may  jaftiy  conclude,  that  the 
Kicene  fathers  expreffed  them  Lives  properly  when  they  de- 
dared  that  the  only  begotten  <>on  of  God  was  begotten  of 
his  Father  before  all  worlds,  and,  is  God  of  God  ;  for  if 
i’jl  John  had  believed  the  >oy.q  or  v/ord  to  be  nnbegotten, 
contrary  to  the  1  elief  of  all  who  made  ufe  of  the  phrafe 
at  the  tune  when  he  wrote,  lie  would  Purely  have  expreffed 
fiis  defeent  fiom  the  generally  received  opinion.  This  how- 
ever  he  is  fo  far  from  doing,  that  he  gives  the  amplefl  con¬ 
firmation  of  that  opinion,  by  declaring,  that  u  he  beheld 
the  glory  of  the  word  incarnate  as  the  glory  of  the  only 
begotten  of  the  Father  for  this  declaration  is  true  only 
of  the  divinity  of  C-hri ft,  his  human  nature  not  being  be¬ 
gotten  of  the  Father,  but  conceived  by  the  IToly  Ghoft 
of  the  V  irgin  Mary.  Hence  our  bleiled  Lord  affures  us, 
that  «as  the  Father  hath  life  in  himself,  fo  hath  he 
given  the  Son  to  have  life  in  himfelf that  “  the  Son 
can  do  nothing  of  him  f  If  but  what  he  feeth  the  Father 
do  || ;”  and  that  “  he  knew  the  Father,  becaufe  lie  was 
from  him  and  fent  by  him  +.”  We  mull  therefore  agree 
hnr  with  bifhop  Fear  foil-  (d),  that  “  though  the  Father  and 
Son  are  both  truly  God,  and  therefore  equal  in  refpetft  of 
;  nature,  yet  the  one  is  greater  than  the  other,  as  being  the 
;  fountain  of  the  Godhead.  The  Father  is  God,  but  not  of 
‘  Gvd ;  Light,  but  not  of  Light. '  Chrift  is  God,  but  of  God; 
Light,  but  oj  Light.  There  is  no  difference  or  inequality 
in  the  nature  or  thence,  becaufe  the  fame  in  both  ;  but  the 
Father  of  our  Lord  Jefus  Chrift  hath  that  effence  of  him- 
fell,  from  npne  ;  Chrift  hath  the  fame  effence,  not  of  him- 
fp\  felf,  but  from  him.” 


T°|l  4  ^  he  great  purpofe  for  which  this  divine  perfon  was  fent 
•U  w  int°  tbe  wor,<i’«  and  born  of  a  woman,  was  to  bruife  the 
infr  of  tbe  f«rpenc  and  reftore  mankind  to  the  inheritance 
woris  which  had  been  forfeited  by  Adam's  tianfgreftion.  Every 
ojipenfatioii  of  Providence  from  the  fall  had  been  prepara¬ 
tory  to  t.his  refioration.  Prophets  had  been  mailed  from 
time  to  time  to  preferve  in  the  early  ages  of  the  world  the 
knowledge  and  worfhip  of  the  true  God:  the  children  of 
Abraham,  as*  we  have  ften,  had  been  feparated  from  the 
turrounding  nations  for  the  fame  purpofe  ;  and  by  the  d if- 
pet ftoH. of  the  ten,  tribes,  the  captivity  of  the  other  two  in 
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Babylon,  and  the  tranHation  of  the  Hebrew  feriptures  into  Theology* 
the  Greek  language,  much  of  the  knowledge  which  liadmcTe  PecT 
been  revealed  to  the  Ifraelites  was  gradually  diffui'ed  overtiar^a^n* 
the  eaiiern  world.  t  » 

But  while  the  Jews  were  thus  rendered  the  inftmments 
of  enlightening  the  heathen  nations  of  antiquity,  their  in- 
tercourfe  with  thofe  nations  made  them  almoft  unavoidably 
acquainted  with  the  philofophy  which  was  cultivated  among 
the  Chaldeans,  the  Perfians,  and  the  Egyptian  Greeks 
and  ingrafting  many  of  the  opinions  derived  from  thofe 
ichools  upon  the  dodrines  of  Mofes  and  the  prophets,  they 
corrupted  their  own  religion  while  they*  improved  that  of  I(^g 
their  neighbours.  Plence,  by  the  time  that  Chrift  came  Corruption 
among  them,  they  had  made  the  word  of  God  of  none  of  the  Jews 
effedl  through  a  number  of  idle  fancies  which  thev  inculca-at  tbe  f*T‘e 
ted  on  the  people  as  the  traditions  of  the  elders;  and  as  they^Jj?  t0* 
had.  attached  themfelvcs  to  different  matters  in  philofophy, 
their  unauthoriled  opinions  were  of  courfe  different  accord¬ 
ing  to  the  different  fources  whence  they  were  drawn.  The 
peculiar  tenets  ot  the  Essen es  feem  to  have  been  a  fpecies 
of  myflic  Platonifm.  "The  Pharisees  are  thought  to  have 
derived  their  origin  from  a  Jewifh  philoiophei  of  the  Pe- 
ripatetic  lchool  ;  and  the  refemblance  between  the  do6lrines> 
of  the  Sadducees  and  the  philoiophy  of  Epicurus  has 
efcaped  no  man's  obfervation. 

1  hough  thefe  feds  maintained  mutual  communion  in 
public  worfhip,  they  abhored  each  other's  diftirigiiifhiiig  te¬ 
nets  ;  and  their  eternal  vvranglings  had  well  nigh  banifheeb 
fiom  them  every  fentiment  of  true  religion.  They  agreed, 
however,  in  the  general  expectation  of  the  Meffiah  pro- 
mifed  to  their  fathers ;  but,  unhappily  for  themfelves,  ex- 
peded  him  as  a  great  and  temporal  prince.  To  this  mif- 
take  feveral  circumftances  contributed  :  iome  of  their  pro- 
phets.had  foretold  his  coming  in  lofty  terms,  borrowed  from 
the  ritual  law,  and  t Be  fplendour  of  earthly  monaichs.  The 
neceflity  of  catting  this  veil  over  thofe  living  oracles  we  have 
fhewn  in  another  place  (fee  Prophecy,  ii°  37.).  At  the 
time  when  the  predidions  were  made,  the  Mofai'c  fyftem 
had  not  run  out  half  its  courfe,  and  was  therefore  not  to 
be  expofed  to  popular  contempt  by  an  information  that  it 
was  only  the  harfli  rudiment  of  one-more  eafy  and  perfect. 

To  prevent,  however,  all  midakes  in  the  candid  and  im- 
pai  tial,  wuen  the  Meftiah  fhould  arrive  with-  the  credentials 
of  miraculous  powers,  other  prophets  had  deferibed  him  in 
the  cleareft  terms  as  having  no  form  nor  comelinefs,  as  a 
ffeep  dumb  before  his  fhearers,  and  a3  a  lamb  brought  to 
the  fl.itightcr ;  but  the  Jews  had  fuffered  fo  much  from  the 
Chaldeans,  the  Greeks,  and  other  nations  by  whom  they 
had  been  conquered,  and  were  then  fufferiag  fo  much  from, 
their  matters  the  Romans,  that  their  carnal  minds  could 
think  of  no  deliverance  greater  than  that  which  ftiould  re  feu  c 
their  nation  from  every  foreign  yoke. 

What  men  eameftly  wifh  to  be  true,  they  very  readily, 

believe,,. 


M)  ^  cbe?  leaLve  *  recommend  to  our  readers  this  author’s  excellent  cxpofition  of  the  rpoftle’s  creed  as  a  work 
which  wi.l  render  them  great  alEftance  r.V  acquiring  juft  notions  o£  the  fundamental  articles  of  the  Chriftian  faith.  They 
forme  n*.  tb,Dk’  antidote  agarnft  the  poifan  of  modern  Unitarians  and  modern  Tritheifts  ;  of  whom  thi 

former  tea^t  that  Jefus  Chrift  was  a  mere  man,  the  for.  of  Jofeph  as  well  as  of  Mary  ;  while  the  latter  running  to  the 
other  extreme,  maintain,  that,  with  rdped  to  his  divinity,  he  is  in  no  fen  ft  fubordinate  to  the  Father  but  mWi*- 
havebeett  the  bather,  the  Son,  or  the  Holy  Ghoft,  according  to  the  good  pleafure  of  the  eternal  three  We  We 

She  k  WPotTtTrOVe  u‘SfTmty’  8nd  *ew,‘e  eternal  generation  5  bnt  m  fuch  a  Ihort  compend  as  we  mi, It 
TefAm/ntT  '  1  ^  w®>th  while  to  prove  h»  miraculous  conception.  That  miracle  is  plainly  affcrted  in  the  New 
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Theology,  believe.  Hence  that  people,  lofing  fight  of  the  yoke  under 
mo’  e  pecu-  yvliicli  they  and  the  whole  human  race  were  brought  by 
1 !aruianhri' tlie  fall  of  Adam,  miftaking  the  fenfe  of  the  bleffimr  promifed 

t  -v _ 1 all  nations  through  the  feed  ot  Abraham,  and  devoting 

their  whole  attention  to  the  mod  magnificent  descriptions 
of  the  Meffiah’s  kingdom,  expected  in  him  a  prince  who 
ffiould  conquer  the  Romans,  and  eftablifh  on  earth  a  uni- 
verfal  monarchy,  of  which  jerufalem  was  to  be  the  metro- 
169  polis. 

The  oh-  .  A s  our  Saviour  came  for  a  very  different  purpofe,  the 

je6ts  of  his  0f.'  \x\s  j^Jlfjon  was  to  rectify  the  notions  of  his 

preac  errjng  countrymen,  in  order  to  fit  them  for  the  deliverance 
which  they  were  to  obtain  through  Rim.  Accordingly, 
when  he  entered  upon  his  office  as  a  preacher  of  righteouf- 
nefs,  he  embraced  every  opportunity  of  inveighing  with  be¬ 
coming  firmnefs  againft  the  falie  do&rines  taught  as  tradi¬ 
tions  of  the  elders  ;  and  by  h:s  knowledge  of  the  fecrets  of 
all  hearts,  he  expofed  the  vile  hypocriiy  of  thofe  who  made 
a  qr*in  of  godlinefs.  The  Jews  had  been  led,  by  their  repa¬ 
ration  from  the  reft  of  the  world,  to  confider  themiclves  as 
the  peculiar  favourites  of  Jehovah  ;  and  the  confequence 
was,  that,  contrary  to  the  fpirit  of  their  own  law,  and  the 
explicit  doctrines  of  fome  of  their  prophets,  they  looked 
upon  all  other  nations  with  abhorrence,  as  upon  people 
phyhcally  impure.  Thefe  prejudices  the  blefted  Jefus  la¬ 
boured  to  eradicate.  Having  de fired  a  lawyer,  by  whom 
he  was  tempted,  to  read  that  part  of  the  law  of  Moles  which 
commanded  the  Ifraelites  to  love  their  neighbours  as  them- 
felves,  he  compelled  him,  by  means  of  a  parabolical  account 
of  a  compaffionate  Samaritan,  to  acknowledge,  that  under 
the  denomination  of  neighbour  the  divine  lawgiver  had  com- 
||  St  Lube  prebended  all  mankind  as  the  objects  love  H.  i  he  im- 
x .25  ~c  *  ’  *  1  ''  r  1  1  ’  A'  1  ■ 
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lofs  of  an  eye  or  a  tooth  himfelf ;  but  this  mode  of  punifiv  lh 
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ment,  which  infli£led  blemijh  for  b/enujh ,  though  fuited  to^ 
the  hardnefs  o:  Jewifh'  hearts,  being  inconfiftent  with  the 
mild  fpirit  of  Chriftianity,  was  abolifhed  by  our  blefted 
Lord,  who  leverelv  prohibited  the  indulgence  of  revenue, 
and  commanded  his  followers  to  love  even  their  enenves. 
Perjury  has  in  every  civilized  nation  been  juftly  conliciered 
as  a  crime  of  the  higheft  atrocity,  and  the  Mofaic  law  doom¬ 
ed  the  falfe  witnefs  to  bear  the  pimifhment,  whatever  it 
might  be,  which  he  intended  by  fwearing  falfely  to  bring 
upon  his  brother  ;  but  the  Author  of  the  Chriftian  religion 
forbade  not  only  falfe  fwearing,  but  fwearing  at  all,  except 
on  folcmn  occulions,  and  when  an  oath  ffiould  be  required  by 
legcl  authority.  See  Oath. 

Ry  thus  re  florin  g  the  law  to  its  original  purity,  and  in  in 
many  cafes  extending  its  fenfe,  the  blefted  Jefus  executed heM 
the  office  of  a  Prophet  to  the  loft  fheep  of  the  houfe  of!f® 


i 

n  fii 


nich 


Ifrael  ;  but  had  he  not  been  morf  than  an  ordinal  y  prophec, 
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"3^’  portance  in  which  Mofes  held  the  ritual  law,  and  to  which, 
as  the  means  of  prefer ving  its  votaries  from  the  contagion 
of  idolatry,  it  was  juftly  intitled,  had  led  the  Jews  to  con- 
fidcr  every  ceremony  of  it  as  of  intrinfic  value  and  perpe- 
petual  obligation:  but  Jefus  brought  to  their  recolle&ion 
God’s  declared  preference  of  mercy  to  facrifice  ;  ffiewed 
them  that  the  weightier  matters  of  the  law,  judgment,  mer¬ 
cy,  and  faith,  claimed  their  regard  in  the  firft  place,  and  its 
ceremonial  obfervances  only  in  the  fecond  ;  and  taught 
them,  in  conformity  with  the  predictions  of  their  own  pro- 
^  Jeremiah  phets  f ,  that  the  hour  was  about  to  come  when  the  wor- 
3L  0f  God  ffiould  not  be  confined  to  Jerufalem,  but  that 

&C  «  true  worfhippers  ffiould  everywhere  worflup  the  lather  in 

i  John  iv.  fpirit  and  in  truth.  .  .  n 

Zj—27.  It  being  the  defign  of  Chnft’s  coming  into  the  world  to 
break  down  the  middle  wall  of  partition  between  the  Jews 
and  Gentiles,  and  to  introduce  a  new  difpenfation  of  religion 
which  ffiould  unite  all  mankind  as  brethren  in  the  worffiip 
of  the  true  God,  and  fit  them  for  the  enjoyment  of  heaven  ; 
he  did  not  content  himfelf  with  merely  reilorin  j  the  moral 
part  of  the  Mofaic  law  to  its  primitive  purity,  difencumber- 
ed  of  the  corrupt  gloftes  of  the  Scribes  and  Phardees,  but 
added  to  it  many  refined  and  fpiritual  precepts,  which,  till 
they  were  taught  by  him,  had  never  occurred  either  to  Jew 
or  Gentile.  1  he  Hebrew  lawgiver  had  prohibited  murder 
tinder  the  penalty  of  death  ;  but  Chrift  extended  the  prohibi¬ 
tion  to  caufelefs  angei,  and  to  contemptuous  treatment  of 
our  brethren,  commanding  his  followers,  as  they  valued  their 
everlafting  falvation,  to  forgive  their  enemies,  and  to  love  all 
mankind.  Adultery  was  forbidden  by  the  law  of  Moles  as 
a  crime  of  the  deepeft  dye  ;  but  Jefus  faid  to  his  difciples, 
that  whofoever  looketh  on  a  woman  to  luft  after  her,  ha  h 
committed  adultery  with  her  already  in  his  heart,”  and  is 
of  courfe  liable  to  the  Divine  vengeance.  The  lex  talwnis 
was  in  force  among  the  Jews,  fo  that  the  man  who  had  de¬ 
prived  his  neighbour  of  an  eye  or  a  tooth,  was  to  iuffer  the 


he  could  not  have  abrogated  the  moft  trivial  ceremony  of 
it,  nor  even  extended  the  fenfe  of  any  of  its  moral  precepts ; 
for  their  gieat  lawgiver  had  told  them,  that  u  the  Lord  their 
God  would  raife  up  unto  them  but  one  Prophet,  like'  unto 
him,  to  whom  they  ffiould  hearken  J.”  1  hat  Prophet  was  1 

by  themfelves  underftood  to  be  the  Mcffiah,  whom  they  ex-x 
pe&ed  to  tell  them  all  things.  It  was  ncceftary  therefore 
that  Jefus,  as  he  taught  fome  new  doctrines,  and  plainly  in¬ 
dicated  that  greater  changes  would  foon  be  introduced,  fhould 
vindicate  his  claim  to  that  exalted  character  which  alone  could 
authoriie ‘him  to  propofe  innovations.  'This  he  did  in  the 
ample  ft  manner,  by  fulfilling  prophecies  and  working  mira¬ 
cles  (fee  Miracle  and  Prophecy)  ;  fo  that  the  unpreju¬ 
diced  part  of  the  people  readily  acknowledged  him  to  be  of 
a  truth  “  that  prophet  which  ffiould  come  into  the  world — 
the  Son  of  God,  and  the  King  of  Ifrael.”  He  did  not, 
however,  make  arty'  change  in  the  national  worffiip,  or  af- 
fnme  to  himfelf  the  fmalleft  civil  authority. .  He  had  fub- 
mitted  to  the  rite  of  circtimcifion,  and  flri&ly  performed^ 
every  duty,  ceremonial  as  well  as  moral,  which  that  cove-1  B 
nant  made  incumbent  upon  other  Jews ;  thus  fulfilling  all 
righteo uf nefs.  Though  the  religion  which  he  came  to  pro- 
pegate  was  in  many  refpe&s  contrary  to  the  ritual  law,  it 
could  not  be  eftablifhed,  or  that  law  abrogated,  but  in  con- 
fequence  of  his  death,  which  the  fyftera  of  facrifices  was  ap¬ 
pointed  to  prefigure  ;  and  as  his  kingdom,  which  was  not 
of  this  world,  could  not  commence  till  after  his  refurreCtion, 
he  yielded  during  the  whole  courfc  of  his  life  a  cheerful  obe¬ 
dience  to  the  civil  pnagiftrate,  and  wrought  a  miracle  to  ob¬ 
tain  money  to  pay  the  tribute  that  was  exa&ed  of  him.  Be¬ 
ing  thus  circumftaneed,  he  chofe  from  the  loweft  and  leaft 
corrupted  of  the  people  certain  followers,  whom  he  treated 
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with  the  moft  endearing  familiarity  for  three  years. 


commiffioned  at  his  departure  to  promulgate  fuch  doftrines 
as,  confiftently  with  the  order  of  the  divine  difpenlatior.s, 
lie  could  not  perfonally  preach  himfelf.  With  thefe  men, 
during  the  courfe  of  his*  minillry  on  earth,  he  went  about 
continually  doing  good,  healing  the  Tick,  calling  out  devils, 
raifing  the  dead,  reproving  vice,  preaching  righteoufnefs, 
and  inftruding  his  countrymen,  by  the  moft  perftft  example 
which  was  ever  exhibited  in  the  world,  of  whatfoever  things 
are  true,  or  honeft,  or  juft,  or  pure,  or  lovely,  or  of  good 
report.  The  Scribes  and  Pharifees,  however,  finding  bur 
not  that  conqueror  whom  they  vainly  cxpe&ed,  becoming 
envious  of  his  reputation  among  the  people,  and  being  fillet 
with  rancour  againft  him  for  dete&ing  their  hypocritica 
arts,  delivered  him  up  to  the  Roman  governor,  who,  thou g l 
convinced  of  his  innocence,  yielded  to  the  popular  cla 
monr,  and  crucified  him  between  two  thieves,  as  an  enemj 
to  Casiar.  T  , 
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IjjXJiogy,  Juft  before  lie  expired,  he  faid,  It  is  fimfhed,  Intimating 
tolWroCU'  that  the  purpofe  was  now  fulfilled  for  which  he  had  come 
jja  ^hri*into  the  world,  and  which,  as  he  had  formerly  told  his  dii- 
J  .  ciples,  ft  was  not  to  be  minitiered  unto  but  to  minitier,  and 
to  give  his  life  a  ranfom  for  many  ||.”  For  his  blood,  as 
i.ix.  he  affuved  them  at  the  inilitution  of  the  Eucharift,  14  wa3 
—  to  be  Ched  for  the  remiflion  of  tins.”  That  Chrift  died  vo- 
lun,  luntariiy  for  us,  the  juft  for  the  unjuft,  and  that  44  there 
cied^is  none  other  name  under  heaven  given  among  men  where¬ 
by  we  muft  be  faved  ;”  is  the  uniform  doctrine  of  the  pro¬ 
phets  who  foretold  his  corning,  q f  John  the  Baptift  who 
was  his  immediate  harbinger,  and  of  the  apoftles  and  evan- 
gelifts  who  preached  the  gofpel  after  his  afcenfion  into  hea¬ 
ven.  Thus  Ifaialt  fays  of  the  Mefliah  f ,  that  44  he  was 
wounded  for  our  tranfgreflions,  and  bruited  for  our  iniqui¬ 
ties  ;  that  the  chaftifement  of  our  peace  was  upon  him,  and 
that  with  his  ftripes  we  are  healed  ;  that  we  had  all  like 
fheep  gone  aftray,  turning  every  one  to  his  own  way,  and 
that  the  Lord  laid  on  him  the  iniquity  of  us  all ;  that  he 
was  cut  off  out  of  the  land  of  the  living,  and  ftricken  for 
the  tranfgreflion  of  God’s  people  ;  that  his  foul  or  life  was 
made  an  offering  for  fin  ;  and  that  lie  bore  the  fin  of  many, 
and  made  interceffion  for  the  tranfgreflors.”  The  Baptift, 
44  when,  he  faw  Jefus  coming  unto  him,  faid  to  the  people. 
Behold  the  Lamb  of  God,  which  taketh  away  the  fin  of  the 
world  plainly  intimating  that  his  death  was  to  be  a  facri- 
fiee,  finee  it  it  was  only  as  a  facrifice  that  the  Jews  could 
form  any  conception  of  a  lamb  taking  away  fin.  The 
epiftles  of  St  Paul  are  fo  full  of  the  doctrine- of  Chrilt’s  fatis- 
faclion,  that  it  is  needlefs  from  his  writings  to  quote  parti¬ 
cular  texts  in  proof  of  it.  He  tells  the  Romans,  that  Jefus 
Chrift  was  fet  forth  to  be  a  propitiation  through  faith  in 
his  blood  ;  that  he  was  delivered  for  our  offences,  and  44  rai¬ 
led  again  for  our  juftiftcation  ;  that  he  died  for  the  ungodly; 
and  that  God  commendeth  his  love  towards  ns,  in  that 
while  we  tfere  yet  finners  Chrift  died  lor  us.”  He  affures 
the  Corinthians  that  Chrift  died  lor  all ;  that  they  who  live 
fhotild  not  henceforth  live  unto  themfelves,  but  to  him  who 
died  for  them  and  rofe  again  ;  and  that  God  made  him  to 
be  lin  for  ns  who  knew  no  fin,  that  we  mi  ght  be  made  the 
righleouinefs  of  God  in  him.”  He  informs  the  Galatians, 
that  Chriit  44  gave  himfeli  for  our  fins,  that  he  might  deli¬ 
ver  us  from  this  prefent  evil  world,  according  to  the  will  of 
God  and  our  bather;  and  that  lie  redeemed  us  from  the 
curfe  of  the  law,  being  made  a  curie  for  us.”  St  Peter  and 
St  John  talk  the  very  fame  language  ;  the  former  teaching 
us,  that  4i  Chrift  Inhered  for  us,  and  bare  our  fins  in  his 
t0c  j  >eter  own  body  on  the  tree  f  ;  the  latter,  that  the  blood  of  Jefus 
I’ y  ili.  and  Chrift  clcanleth  us  from  all  fin,  arid  that  he  is  the  propiti 
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our’s  only,  but  alfo  for 
That  he  came  into  the 
world  for  the  purpoie  of  lulfering,  appears  from  his  own 
words :  for  44  no  man  (faid  he  § )  taketh  my  life  from  me, 
but  1  lay  it  down  of  rayfelf  :  1  have  power  to  lay  it  down, 
and  I  have  power  to  take  it  again.  This  commandment 
have  I  received  from  my  Father.”  And  that  he  volunta¬ 
rily  laid  it  down  for  mankind,  is  evident  from  his  calling 
hiinfelf  the  Good  Shepherd,  and  adding,  that  “  the  Good 
Shepherd  giveth  his  life  for  the  fheep*.” 

That  Chrift  died  for  the  benefit  of  the  human  race,  is  a 
truth  io  apparent  from  thefe  texts,  and  from  many  others 
which  might  be  quoted,  that  no  man  prof  effing  Ghriftianity 
has  hitherto  called  it  in  queftion.  Very  different  opinions 
^  ure  have  been  formed  indeed  concerning  the  nature  and  extent 
e  gl  °/  ^at  benefit,  and  the  means  by  which  it  is  applied  ;  but 
reap.  the  paflion  and  death  of  the  blefled  Jefus  were  eflential 
U  Parts  his  miniftry  on  earth,  has  never  been  controverted, 
ti  unlefs  perhaps  by  thofe  modern  Unitarians  who  have  cor. 
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reified  the  errors  of  the  apoftles  and  evangelifts,  and  with  Theology, 
whofe  writings  we  a.cknowledge  oiirfelves  to  be  very  little 
acquainted.  That  on  the  crofs  he  made  fatisfa&ion  to  his’iaifoan#  u" 

Father  for  the  fins  of  the  world,  is  the  general  belief  of - . * 

Chrift ians  ;  but  prefumptuous  men,  aiming  at  being  wife 
beyond  what  is  written,  have  ftarted  a  thou  land  idle  queftions- 
concerning  the  neceffity  of  fuch  fatisfadlion,  and  the  manner 
in  which  it  was  made.  Some  limiting  the  power  and  mer¬ 
cy  of  the  Omnipotent,  have  dared  to  affirm  that  God  could 
not  have  pardoned  man  without  receiving  full  fatisfac- 
tion  for  his  offences  ;  that  nothing  but  the  fhedding  of 
the  blood  of  Chrift  could  make  that  fatisfa&ion  ;  that  his 
death  was  indeed  fufficier.t  to  atone  for  a  thoutand  worlds  ; 
that,  however,  he  did  not  die  for  all  mankii  !,  but  only  for 
a  chofen  few,  ordained  to  eternal  life  by  a  feeret  decree  be¬ 
fore  the  foundation  of  the  world  ;  and  that  the  reft  of  the 
race  are  paffed  by,  and  doomed  to  eternal  perdition,  for  the 
glory  of  God’s  juftice.  Others,  convinced  by  every  thing 
around  them  that  the  Creator  and  Governor  of  the  univerie 
is  a  being  of  infinite  benevolence,  whofe  only  end  in  giving 
life  muft  have  been  to  communicate  hapoinefs,  have  contend¬ 
ed,  that  no  atonement  whatever  could  be  neceflary  to  obtain  ✓ 
from  him  the  forgivenefs  of  fin  upon  lincere  repentance  ; 
that  it  is  contrary  to  all  our  notions  of  juftice  to  punifh  the 
, innocent  for  the  guilty;  and  that  therefore  the  death  of 
Chrift,  though  an  eflential  part  of  his  miniftry,  could  not  be 
neceflary,  but  at  the  moil  expedient. 

We  enter  not  into  thefe  impious  debates.  The  Scrip¬ 
tures  have  nowhere  faid  what  God  could  or  could  not  do  ; 
and  on  this  fubjedl  we  can  know  nothing  but  what  they 
have  taught  us.  That  44  we  a»*e  reconciled  to  God  by  the 
death  of  his  Son,”  is  the  principal  dodlrine  of  the  New  Te- 
ftamt-nt ;  and  without  preluming  to  limit  the  power,  the 
mercy,  or  the  wifdom,  of  him  who  created  and  fuftains  the 
univerfe,  we  fhall  endeavour  to  fliow  that  it  is  a  doctrine 
worthy  of  ail  acceptation.  In  doing  this,  we  fhall  ftate  im¬ 
partially  the  opinions  which  men  really  pious  have  held  re- 
fpe&ing  the  form  or  manner  in  which  Chrift  by  his  death 
made  fatisfa&ion  to  God  for  the  fins  of  the  world  ;  and  we 
hope  that  our  readers,  difregarding  what  may  he*  prejudices 
in  us,  will  embrace  that  opinion  which  fhall  appear  to 
them  moft  confonant  to  the  general  fenfe  of  famed  Scrip¬ 
ture.  .  174 

The  ftri&eft  adherents  to  the  theological  fyftem  of  Cal-  ^phyons 
vin,  interpreting  literally  fuch  texts  of  Scripture  as  ipeak^^Ca^ 
of  his  being  made  Jin  for  us,  of  his  bearing  our  Jins  in  his  own 
body  on  the  tree ,  and  of  the  Lord’s  laying  on  h  m  the  iniquity 
of  us  ally  contend,  that  the  fins  of  the  eletft  were  lifted  off 
from  them  and  laid  upon  Chrift  by  imputation,  much  in  the 
fame  way  as  they  think  the  lin  of  Adam  is  imputed  to  his 
pofterity.  44  By  bearing  the  fins  of  his  people  (fays  Dr 
Gill  *).,  he  took  them  off  from  them,  and  took  them  upon  *  Body  of 
himfelf,  bearing  or  carrying  them  as  a  man  bears  or  carries  Divinity, 
a  burden  on  his  (boulders.  There  was  no  fin-  n  him  inhe-^oi* 
rently,  for  if  there  had,  he  would  not  have  been  a  fit  perion 
to  make  fatis'tadftion  for  it  ;  but  lin  was  put  upon  him  by  his  §  4, 

Divine  Father,  as  the  fins  of  the  Ifraelitcs  were  put  upon 
the  fcape-goar  by  Aaron.  No  creature  (continues  he) 
could  have  done  this  ;  but  the  Lord  hath  laid  on. him,  or 
made  to  meet  on  him,  the  iniquity  of  us  all,  not  a  Angle  ini¬ 
quity,  but  a  whole  mafs  and  lump  of  fins  collected  together, 
and  laid  as  a  common  burden  upon  him  ;.  even  the  fins  of  all 
the  ele<ft  of  God.  This  plirafe  of  laying  fin  on  Chrift  is 
expreflive  of  the  imputation  of  it  to  him  ;  for  it  was  the  will 
of  God  not  to  impute  the  tranfgreflions  of  his  ele<£I  to  them¬ 
felves,  but  to  Chrift,  which  was  done  by  an  adt  or  his  own  ^ 
for  he  hath  made  him  to  be  fin  for  us  ;  that  is,  by  imputation, 
in  which  way  we  are  made  the  righteoufnefs  of  God  iivhim; 

that. 
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‘that  lacing  imputed  to  ns  by  him  as  our  fins  were  to  C  hr  ill. 
The  fenfe  (fays  our  author)  is,  a  charge  of  fin  was  brought 
againft  him  as  the  fure ty  of  his  people.  He  was  numbered 
with  the  tranfgrefTors  ;  tor  bearing  the  fins  ot  many,  he  was 
reckoned  as  if  he  had  been  a  {inner  himfelf,  fin  being  impu¬ 
ted  to  him  ;  and  was  dealt  with  as  fuch.  Sin  being  found 
upon  him  by  imputation ,  a  demand  of  fatisfaftion  for  fin  was 
made,  ?nd  he  anfwCred  it  to  the  full.  All  this  was  with  his 
Own  confeht.  He  agreed  to  have  fin  laid  upon  him,  and  im¬ 
puted  to  him,  and  a  charge  of  it  brought  again  ft.  him,*  to 
which  he  engaged  to  be  rdporifible  ;  yea,  lie  himfelf  took 
the  fins  of  his  people  upon  him  ;  fo  the  evangelift  Mat* 
thew  has  it,  ‘  Himfelf  took  our  infirmities,  and  bore  our 
ficknefieef  ?  As  he  took  the  nature  of  men,  fo  he  took 
their  fins,  which  made  his  flefh  to  have  the  liketiefs  of  fitful 
fifih,  though  it  really  was  not  finful.  What  Chrift  bore  be¬ 
ing  laid  upon  him,  and  imputed  to  him,  were  jins  of  all 
forts,  origin?.l  and  aftual  ;  fins  of  every  kind,  open  and  fe- 
cret,  of  heart,  lip,  and  life  ;  all  afts  of  fin  committed  by  his 
people,  for  he  has  redeemed  them  from  all  their  iniquities  ; 
and  God,  for  Ch rift's  fake,  forgives  all  trcfpaffes,  his  blood 
cleanfes  from  all  fin,  and  his  righteoufnefs  juiliries  from  all  ; 
all  being  imputed  to  him  as  that  is  to  them.  Bearing  fin 
fuppofes  it  to  be  a  burden  ;  and  indeed  it  is  a  burden  too 
heavy  to  bear  by  a  fenfible  finner  (e).  When  fin  is  char¬ 
ged  home  upon  the  confidence,  and  a  faint  groans,  being 
burdened  with  it,  what  mufl  that  burden  be,  and  how  hea¬ 
vy  the  load  which  Chrifl  bore,  coniiftiug  of  all  the  fins  of 
all  the  eleft  from  the  beginning  of  the  world  to  the  end  of 
it  ?  and  yet  he  funk  not,  but  flood  up  under  it ;  failed  not, 
nor  was  he  difeouraged,  being  the  mighty  God,  and  the 
Man  of  God’s  right-hand,  made  ftrong  for  himfelf.” 

To  the  Arminians  or  Remonflrants,  this  doftrine  of  the 
imputation  of  the  fins  <*>f  men  to  the  Son  of  God  appears 
23  abfurd  as  the  fimilar  doftrine  of  the  imputation  of  the  fin 
of  AdanTto  his  unborn  poflerity  ;  and  it  is  certainly  attend¬ 
ed  with  confequences  which  have  alarmed  ferious  Chriflians 
of  other  denominations. 

Were  it  poffible  in  the  nature  of  things,  fay6  the  A  rm!- 
Ilian,  to  transfer  the  guilt  of  one  perfon  to  another,  and  to 
lay  it  upon  him  as  a  burden,  it  could  not  be  done  without 
violating  thofe  laws  of  equity  which  are  eflablifhed  in  the 
feripture  and  engraven  on  the  human  heart.  But  this  is  not 
poffible.  To  talk  of  lifting  lumps  of  fin  or  transferring 
them  like  burdens  from  the  guilty  to  the  innocent,  is  to 
utter  jargon,  fays  he,  which  has  no  meaning  ;  and  we  might 
with  as  much  propriety  fpeak  of  lifting  a  fcarlet  colour  from 
a  piece  of  cloth  and  laying  it  on  the  found  of  a  trumpet,  as 
of  literally  lifting  the  fins  of  the  eleft  from  them  and  laying 
,  them  on  Chrift.  Guilt  is  feated  in  the  mind  ;  and  no  man 
can  become  a  finner  but  by  an  aft  of  volition.  If  Chrift 
therefore  really  took  upon  him  the  fins  of  his  people,  he 
muft  have  deliberately  formed  a  wifh  to  have  aftuaily  com¬ 
mitted  all  thofe  fins ;  but  fuch  a  wifh,  though  it  would  have 
made  him  inherently  guilty,  and  therefore  incapable  of  fatis- 
fyin-g  for  fin,  could  not  have  cancelled  deeds  that  were  done 
before  he  was  born,  ot*  have  made  thofe  innocent  who  had 
really  been  finner3.  A  deed  once  done  cannot  be  undone  ; 
a  volition  which  has  been  formed  cannot  be  annihilated.  By 
fincere  repentance,  the  habitual  difpolitions  are  indeed  chan¬ 
ged,  and  thofe  who  have  been  Tinners  become  objefts  of  mercy; 
tout  no  power  can  recal  the  hours  that  are  paft,  or  make 
thofe  aftions  which  have  been  perfortned  to  have  been  not 
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performed.  To  remove  guilt  from  the  firmer  and  lay  it  The(t,, 
upon  the  innocent  may  therefore  be  fafely  pronounced  im-j?°:eK 
poflible  even  for  Omnipotence  itfelf,  for  it  implies  that  a 
thing  may  be  and  not  be  at  the  fame  inftant  of  time ;  and  — 
the  doftrine  which  teaches  that  this  removal  was  made  from 
the  cleft  to  Chrift,  is  an  imagination  of  yefterday,  which  has 
no  countenance  from  feripture,  and  is  contrary  to  the  efta- 
bli fined  conftitution  of  things  Thofe  who  imagine  that  guilt 
may  be  propagated  from  father  to  fon,  have  fomething  like 
an  argument  to  urge  for  the  imputation  of  Adam's  fin  to 
his  nnmberlefs  pofterity  ;  for  all  the  rnen  and  women  who 
have  by  ordinary  generation  been  introduced  into  the  world, 
have  undoubtedly  derived  their  nature  from  the  primeval 
pair.  But  Chrift  did  not  derive  his  nature  from  the  elect, 
that  their  fins  fhould  be  communicated  to  him  ;  nor,  as  he 
was  miraculoufly  conceived  by  the  Holy  Ghoft,  can  we  at¬ 
tribute  to  him  any  degree  of  that  taint  which  is  fuppofed 
to  have  been  conveyed  from  Adam  to  all  the  other  genera¬ 
tions  of  men.  i?J 

Nothing  more,  therefore,  can  be  meant  by  “  Chrift's  be-^'^J 
trig  made  fin  for  us,”  and  “  bearing  our  fins  in  his  own 
body  on  the  tree,”  or  by  God's  “  laying  upon  him  the  in- txpiaiKi 
iquity  of  us  all,”  than  that  by  his  fufferings  we  are  freed 
from  the  punifhment  of  our  fins  ;  it  being  in  feripture  a  com¬ 
mon  figure  of  fpeech,  as  even  Dr  Gill  has  fome where  ac¬ 
knowledged,  to  denote  by  the  word  /m  the  confequences  of  fin. 

That  this  figure  is  ufed  in  thofe  texts  from  which  he  in¬ 
fers  that  Chrift  took  the  fins  of  the  cleft  upon  himfelf,  is 
evident  from  the  verfe  which  he  quotes  from  the  gofpel  of 
St  Matthew  ;  in  which  it  is  faid,  that  “  himfelf  took  our 
infirmities  and  bore  our  fickneffes.”  The  ficknefles  and  in¬ 
firmities  there  alluded  to  are  theleprofy,  thepalfy,  the  fever, 
and  demoniacal  poffeflions  :  but  when  our  bleffed  Lord  cured 
thefe  difeafes,  furely  he  did  not  by  his  omnipotent  word 
lift  them  off  from  the  patients  and  take  them  on  himfelf, 
fo  as  aftuaily  to  become  a  leper,  a  paralytic,  and  a  demo¬ 
niac,  or  even  to  be  reckoned  as  fuch  either  by  the  multitude, 
or  by  the  pridls  whofe  duty  it  was  to  take  cognizance  of 
every  legal  uncleannefs  *.  And  if  bis  inveterate  enemies*  Levi: 
did  not  impute  to  him  the  leprofy  when  he  removed  that ^hi. 
plague  from  others,  why  fhould  it  be  fuppofed  that  his  own 
Father,  to  whom  he  was  at  all  times  weil-pleafing,  imputed 
to  him  thofe  fins  of  which,  by  his  fufferings,  he  removed 
the  punifhment  from  thofe  who  were  guilty  ?  To  impute  to 
a  perfon  any  aftion,  whether  virtuous  or  vicious,  which  he 
did  not  perform,  can  proceed  only  from  ignorance,  or  malice, 
or  partiality  ;  but  God  is  no  refpefter  of  perfons,  and  fiom 
ignorance  and  malice  he  is  removed  to  an  infinite  diftance. 

It  is  indeed  an  undoubted  truth,  that  “  the  Lord  Jefus,  by 
his  perfect  obedience  and  facrifice  of  himfelf,  which  he 
through  the  eternal  fpirit  once  offered  up  unto  God,  hath 
fully  iatisfied  the  juftice  of  his  Father;  and  purchafed  not 
only  reconciliation,  but  an  everlafting  inheritance  in  the 
kingdom  of  heaven  for  all  thofe  whom  the  Father  hath 
given  him  f  ;”  but  that  he  aftuaily  took  upon  himfelf  thcKfA 
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fins  of  mankind,  or  that  thofe  fins  Were  imputed  to  him  hyc/^’ 
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God,  who  punifhed  him  as  a  perfon  whom  he  confidered  as^  ^ 
guilty,  is  a  doftrine  equally  injurious  to  the  juftice  of  the 
Father  and  to  the  immaculate  purity  of  the  Son. 

The  ear ne fine !s  with  which  this  doftrine  was  inculeatedDey^ 
by  fome  of  the  earlieft  reformers,  and  the  impofiibility  of 
mitting  it,  which  every  reflecting  and  unprejudiced  mindt0  make 

muft  feel,  was  probably  one  of  the  caufes  which  drove  So-micm* 
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(e)  By  the  phrafe  a  fienjible Jin'ntr ,  the  learned  author  means  a  finner  who  is  not  paft  feeling,  but  has  a  confcience  alive 
to  the  fenfe  of  remorfe. 
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ppy.  emus  and  his  followers  to  the  other!  extreme  of  denying  ChrifTs 
Je^l'  fatisfaition  altogether,  and  confideting  his  death  as  nothing 
y  more  than  that  of  an  ordinary  martyr,  permitted  for  the 
purpofe  of  attefting  the  truth  ofhis  dodtrine,  and  paving  the 
way  for  his  refurre&ion,  to  confirm  the  great jpromife  of  im¬ 
mortality.  According  to  thefe  men,  forgivenefs  is  freely 
difpenfed  to  thofe  who  repent,  by  the  effential  goodnefs  of 
God,  without  regard  to  the  merit  orfuffeiings  of  any  other 
being ;  and  the  gofpcl  is  faid  to  fave  from  fin,  becaufe  it  is 
the  moll  perfect  leffon  of  righteoufnefs.  The  great  objec¬ 
tion  of  Crellim  to  the  dodtrine  of  the  fatisfa&ion  is,  that  it  is 
a  hinderance  to  piety;  for  if  Chrifl  has  paid  the  whole  debt, 
he  thinks  that  we  mufl  hsve  nothing  to  do,  as  nothing  more 
can  be  required  of  us.  And  if  it  were  indeed  true  that  our 
fins  are  imputed  to  Chrifl,  and  his  righteoufnefs  imputed  to 
us,  this  objection  would  be  infur  mountable  ;  for  God  could 
notjuftly  exadt  a  double  punifhment  for  the  fame  fin,  or  inflidl 
mifery  upon  thofe  to  whom  he  imputes  perfect  righteouf¬ 
nefs.  But  as  to  this  imaginary  transferring  of  virtues  and 
vices  from  one  peifon  to  another,  the  Chrillian  feriptures 
give  no  countenance  ;  fo  they  nowhere  call  the  death  of 
Chrifl:  a  futisfaftion  for  the  fins  ©f  men.  The  term  has  indeed 
been  long  in  ufe  among  divines,  and  when  properly  explain¬ 
ed  it  may  be  retained  without  any  danger  ;  but  in  treating 
of  this  fubjedl,  it  would  perhaps  be  more  prudent  to  reftridl 
ourfelves  to  the  ufe  of  feripture  language,  as  the  word  fatis - 
faction  carries  in  it  the  ideas  of  a  debt  paid  and  accepted  ; 
whereas  it  is  faid  by  St  Paul,  that  “  eternal  life  is  the  gift 
of  God  thr©ugh  Jelus  Chrifl  our  Lord ;  and  that  we  are 
juflified  freely  by  his  grace  through  the  redemption  that  is  in 
Jefus  Chrifl,  whom  God  hath  fet  forth  to  be  a  propitiation 
through  faith  in  his  blood.,, 

To  clear  up  this  matter,  and  attain  adequate  notions  of 
redemption  and  juflification,  it  will  be  necefTary  to-' look 
back  to  the  fall  of  our  firft  parents ;  for  the  great  purpofe 
for  which  Chrifl  was  promifed,  and  for  which  he  came  into 
the  world,  was,  by  bruifing  the  head  of  the  ferpent,  to  re- 
flore  mankind  to  the  inheritance  which  they  had  loft 
through  the  tranfgreflion  of  Adam.  This  is  apparent  not 
only  from  the  original  promife  made  to  the  woman,  but  alfo 
from  different  paffages  in  the  epillles  of  St  Paul,  who  ex- 
prefsly  calls  Chrifl.  the  fecond  Adam,  and  fays,  that,  “  as 
by  the  offence  of  one,  judgment  came  upon  all  men  to  con¬ 
demnation  ;  even  fo  by  the  righteoufnefs  of  one,  the  free- 
gift  came  upon  all  men  unto  juflification  of  life  ;”  that  “  as 
by  one  man’s  difobedience  many  were  made  finners,  fo  by 
the  obedience  of  one  fliall  many  be  made  righteous and 
that,  “  as  in  Adam  all  die,  even  fo  in  Chrifl:  fhall  all  be 
made  alive.”  Hence  it  was  that  John  the  Baptift,  when 
fClnver.he  faw  Jefus  coming  to  him,  faid  to  his  difciples  f ,  “  Be- 
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hold  the  Lamb  of  God  which  taketh  away,  not  the  Jins , 
but  the  fin  of  the  world,”  evidently  alluding  to  Adam’s 
fin  and  its  confequences,  fince  no  other  fin  was  ever  com- 

finitted  of  which  the  confequences  extend  to  the  whole 
world. 

This  being  the  cafe,  it  is  undeniable,  that  w  hatever  we  loft 
-in  the  firft  Adam  is  reflored  to  us  by  the  fecond;  and 
therefore  they  who  believe  that  the  punifhment  denounced 
againfl  eating  the  forbidden  fruit  was  death  corporal,  fpiri- 
ritualy  and  eternal ,  mufl  believe  that  we  are  redeemed  from  all 
thefe  by  Chrifl  ;  who  having  “  appeared  once  in  the  end 
of  the  world  to  put  awayfinby  the  facrifice  ofhimfeff,  died 
for  us,  that  whether  we  wake  or  fleep  we  fhould  live  to¬ 
gether  with  him  If  the  image  of  God  in  which  man 
*6.  i  ‘htff.  was  created  was  loft  by  the  breach  of  the  firft  covenant,  it  is 
more  than  refloied  to  us  “  by  the  Mediator  of  a  better 
Covenant,  which  is  eflablifhed  upon  better  promifes if 
by  the  fin  of  Adam  we  were  utterly  indifpokd^  difabled, 
Vol.  XVIII.  Part  II. 


LOGY.  473 

and  made  oppofite  to  all  that  is  fplritually  good,  and  wholly  Theology, 
inclined  to  all  evil,  andvthat  continually,  we  are  freed  from™°*e 
that  dreadful  curfe  by  “  our  Saviour  Jefus  Clirift,  who  gave  u  ifjan# 
himfelf  for  us,  that  he  might  redeem  us  from  all  incuity,  and  - — « * 
purify  to  himfelf  a  peculiar  people  zealous  of  good  worksf  ;”f  Titus  iu 
and  if  for  our  {hare  in  the  firft  tranfgreffion  we  be  juflly  lb  li¬ 
able  to  all  puniihrnents  in  this  world  and  in  that  which  is  to 
come,  the  apoftle  allures  us,  that  “  when  we  wrere  enemies 
we  were  reconciled  to  God  by  the  death  of  his  Son,  becaufe 
that  God  was  in  Chrifl  reconciling  the  world  to  himfelf, 
not  imputing  their  trefpaffes  unto  them  J.”  As  Jefus  isfRom.v* 

“  the  Lamb  fiain  in  the  divine  decree  from  the  foundation  I0-  a  (-or* 
of  the  world,” % thefe  beneficial  confequences  of  his  death  v‘ 
have  been  extended  by  a  retrofpe&ive  view  to  all  in  every 
age  whofe  names  are  written  in  the  book  of  life,  though  it 
is  abfurd  to  fuppofe  that  he  literally  took  their  fins  upon 
him,  and  impious  to  imagine  that  he  fuffered  under  the  im¬ 
putation  of  fin. 

Such  is  the  general  dodlrine  of  redemption,  as  it  is  taught  Moderate 
by  the  more  moderate  Calvinifts  and  more  moderate  Remon-Cabiniftg 
flrants  ;  for  moderate  Chriflians  of  all  denominations,  though  an<l 
they  exprefs  themfelves  differently,  have  nearly  the  fame  ^°f1 
views  of  the  fundamental  articles  of  their  common  faith,  opinion. 

It  mu(l  not,  however,  be  concealed,  that  many  divines  of 
great  learning  and  piety,  though  removed  to  an  infinite  di- 
fiance  from  the  fcliool  of  Socinus,  contend  ftrenuoufly 
againfl  the  do&rine  of  vicarious  atonement  for  a&ual  trani- 
grelfions  of  the  moral  law.  Thefe  are  the  more  zealous 
Arminians,  who  deny  that  we  inherit  any  moral  taint  or  in¬ 
tellectual  vveaknefs  from  our  firft  parents,  whom  they  be¬ 
lieve  never  to  have  been  in  a  (late  of  greater  perfection  than 
many  of  their  poftcrity  who  are  called  degenerate.  Accord-  Tgo 
ing  to  them,  we  loft  nothing  by  the  fall  of  Adam  but  our  Dodlrine  of 
title  to  eternal  life  or  perpetual  exiftence,  together  with  the  more 
thofe  graces  of  the  Holy  Spirit  which  were  bellowed  under  ze.a^P113 
the  firft  covenant  to  train  mankind  for  the  fociety  of  hea-mimans’ 
ven  ;  and  as  eternal  lire  and  fupernatural  grace  conftitiited 
one  free-gift,  not  due  to  the  nature  of  man,  or  indeed  of 
any  created  being,  they  might,  when  forfeited,  be  reflored 
by  any  means  or  upon  any  condition  which  fhould  feem  ex¬ 
pedient  to  the  all-wife  Donor.  Thefe  means,  and  that  con¬ 
dition,  human  reafon  cannot  indeed  difeover  ;  but  it  feems 
very  fit  that  they  fhould  be  different  from  the  means  by 
which  moral  agents  under  the  law  of  nature  can  fccure  t© 
themfelves  the  favour  of  their  Creator,  or  recover  it  when 
occaiionally  loft.  The  former  depends  on  arbitrary  will 
and  pleaiure,  or  at  leaft  upon  no  other  principles  difeover  - 
able  by  us;  while  the' latter  arifeth  out  of  the  eflablifhed 
and  well-known  confiitution  of  things.  Thus  moral  virtue# 
comprehending  piety,  was  the  condition  of  that  favour  and 
prote&ion  which  the  creature  man,  in  his  original  Hate, 
could  claim  from  his  Maker  ;  but  obedience  to  a  pofitive 
command  was  the  condition  of  the  free  gift  of  immortality 
conferred  upon  A  dam  on  his  introdudlion  into  paradife.  The 
claim  arifing  from  the  relation  between  the  creature  and  the 
Creator  is  indiffoluble,  becaufe  that  relation  cannot  be  dif- 
folved  :  fo  that  the  man  who,  by  a  tranfgreflion  of  the 
moral  law,  or  of  any  part  of  that  fvftem  which  is  called  the 
religion  of  nature ,  lias  forfeited  the  favour  of  God,  may  rea* 
fonably  hope  to  recover  it  by  fmcere  repentance  and  a  re¬ 
turn  to  his  duty :  and  nothing  but  fucli  repentance  and  re¬ 
formation  can  recover  it  ;  becaufe,  in  a  moral  agent,  nothing 
can  be  agreeable  to  God  but  moral  difpolUions,  which  can¬ 
not  be  transferred  from  one  perfon  to  another,  and  for  the 
want  of  which  nothing  can  atone.  Our  virtues  are  not  re¬ 
quired  nor  our  vices  prohibited,  as  if  the  one  could  profit 
and  the  other  injure  him  who  created  us;  for  u  is  it  any 
lieafure  to  the  Almighty  that  we  arc  righteous?  or  is  it 

3  O  gain 
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Theology,  gain  to  him  that  we  make  our  ways  perfeft  ?  Will  here- 
more  pecu-pfove  us  for  jear  of  us?”  No  !  He  commands  us  to  be 
liarftianhri" ^rtuous,  and  forbids  ns  to  be  vicious,  only  beeaufe  virtue  is 
e. _ . .  >  neeeflfary  to  our  own  happinefs,  and  vice  productive  of  ever- 

lafting  mifery,  <  r  . 

Were  an  immoral  man  to  be  introduced  into  the  loeiety 
of  angels  and  juft  men  made  perfe&,  he  wo-uld  not  experi¬ 
ence  in  that  foeiety  what  we  are  taught  to  expe&  from  the 
joys  of  heaven  ;  becaiife  to  fuch  joys  his  Required  difpoii- 
lions  would  be  wholly  repugnant.  Nor  could  the  fuffennos  of 
any  perfon  whatever,  or  the  Imputation  of  any  extrinhc  nghte- 
oufnefs,  make  that  mind  which  had  long  been  immerfed  in 
the  profTeft  fenluality  relifh  the  intellectual  and  re:  ned  en¬ 
joyments  of  heaven  ;  or  the  man  who  had  been  the  habitual 
Have  of  envy,  malice,  and  duplieity,  a  fit  inhabitant  of  that 
plaee  where  all  are  a&uated  by  mutual  love.  On  the  other 
hand,  fay  the  divines  whofe  doCcrine  we  are  now  detailing, 

It  is  impoflibk  to  fuppofe  that  the  Father  of  mercies,  who 
knows  whereof  we  are  made,  fhottld  have  doomed  to  eternal 
raUery  any  moral  agent  who  had  laboured  thiough  life  to 
ferve  him  in  fincerity  and  in  truth  ;  or  that  any  atonement 
could  be  neeefTary  to  redeem  from  the  pains  of  hell  the  man 
whofe  pious  and  virtuous  ditpofitions  have  through  pern- 
tence  and  prayer  beeome  failed  to  the  foeiety  oi  heaven. 
Uiifinniri'T  perfection  never  was  nor  ever  could  be  expected 
in  man.  °He  is  brought  into  the  world  free  indeed  from 
vice,  but  equally  deltitute  of  virtue  ;  and  the  great  bufineis 
CP  his  life  is  to  guard  his  mind  trom  being  polluted  by  the 
former,  and  to  acquire  difpofitions  habitually  leading  to  the 
praftiee  of  the  latter.  Till  thele  habits  be  fairly  formed, 
it  feems  impoffible  that  he  fhould  not  fometimes  deviate  from 
the  paths  of  reftitude,  and  thereby  incur  a  temporary  for¬ 
feiture  of  the  divine  favour  ;  but  the  very  conftitution  of  Ins 
mind,  and  the  purpofe  for  whieh  he  is  placed  in  a  ftate  ot 
probation,  fhow  that  the  divine  favour  thus _  forfeited  can 
be  recovered  only  by  repentance  and  reformation. 

Widely  different,  however,  is  the  cafe  with  lefpefct  to  the 
forfeiture  and  recovery  of  a  free  gift,  to  which  man  has  no 
natural  claim.  When  the  condition  is  broken  on  which 
iSi  fueh  a  gift  was  bellowed,  repentanee  can  be  of  no  avail  ; 
lvfto  re-ftit  muft  be  either  irrecoverably  loft,  or  reftored  by  the  mere 
good  pleafure  of  the  giver.  Immortality  or  perpetual  exis¬ 
tence  is  a  gift  which  upon  certain  terms  was  freely  beftowed 
upon  the  human  race,  and  forfeited  by  the  uanfgreffion  of 
their  firft  parent  violating  thofe  terms.  It  was  reftored  by 
the  free  grace  of  God,  who  was  pleafed  to  ordain,  that 
«  fince  by  man  came  death,  by  man  Ihould  alio  come  the 
refurreftion  of  the  dead  ;  for  as  in  Adam  all  die,  even  fo  in 
Clirift  (hall  all  be  made  alive.  “  Hence  the  apoftle,  writing 
to  the  Romans  of  the  benefits  of  being  the  children  of  God, 
and  ioint  lieirs  with  Chrift,  fummeth  up  thofe  benefits  with 
the  refill redlion  from  the  dead.”  For  the  creature,  ,.e. 
*Rom.viii. mankind,  was  made  fubjeft  (fays  he  *  )  to  vanity  or  death, 
not  willingly,  but  by  reafon  of  him  who  hath  lubjefted  the 
fame  in  hope  :  beeaufe  the  creature  itfelf  alfo  (hall  be  de .- 
vered  from  the  bondage  of  corruption  into  the  glorious  h- 
bertv  of  the  children  of  God.  For  we  know  that  the 
whole  creation  groaneth,  and  travaileth  in  pain  together 
until  now :  and  not  only  they*  but  ourfelves  alfo,  who  have 
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the  firft  fruits  of  the  fpirit,  even  we  outfelves,  groan  within  Theology, 
ourfelves,  waiting  for  the  adoption,  viz.  the  redemption  of  w™*  g* 

body  ( f).  That  this  redemption  of  our  body  is  the  con- 

lequence  of  the  facrif.ce  of  Clirift,  is  taught  m  the  mod  ex- - ^ 

plicit  terms  in  the  epiftle  to  the  Hebrews  ;  of  which  the  in- 
fpired  author  informs  us,  that  “  forafmuch  as  the  children  are 
pa,  takers  of  flelh  and  blood,  lie  alfo  himfelf  like  wife  took  part 
of  the  lame ;  that  through  death  he  might  deftroy  him  that 
had  the  power  of  death,  that  is  the  devil  ;  and  deliver 
them,  who  through  fear  of  death  were  all  their  life-time 
fubieft  to  bondage  %”  A  vicarious  atonement  made  with  (  Heb.  ii, 
this  view,  the  divines,  whofe  theory  we  are  now  confider- M.ij. 
ing,  acknowledge  to  be  perfectly  rational  and  conliftent  with 
the  It  rift  eft  juftice.  “  The  law  of  nature  (fay  they  $)  al-  IVart,,. 
lows  not  of  vicarious  atonements;  but  ordains  that  the”"'"'*, 
man  who  tranfgreffeth  lhall  himfelf  hear  the  pundhment  ofJJ 
his  iniquity  ;  a  punifhment  which  no  man  deferves  lor  th e  Confident. 
faults  of  another,  unlefs  he  be  partaker  of  the  guilt  by jom-rtj.  mu, 
ing  in  the  tranfgreffion.”  And  in  proof  of  this  their  opinion,^/ 
they  appeal  to  the  words  of  God  himfelf,  declaring  to  Moles,  parf 
—  “  Whofoever  hath  finned  againll  me,  him  will  I  blot  out 
of  my  hook  Rut  when  the  free  gift  of  immortality  was  *  Exoi 

loft,  it  was  with  great  wifdom,  fay  they,  that  God  rtftoredxxxu.  ji¬ 
lt  through  a  Mediator  who  Ihould  make  atonement  by  his  34- 
blood  for  the  breach  of  the  firft  covenant ;  fince  fueh  a  me- 
diatiou'implies  that  the  gift  reftored  is  merely  ot  grace,  to 
the  attainment  of  which  man  eould  no  further  co-operate 
than  by  his  hopes  and  wifhes.  .  iSt 

To  this  view  of  redemption,  and  indeed  to  every  view  of  Anobjte 
it  which  we  have  yet  taken,  an  objeaion  forces  itfelf  upont-.on. 
the  mind.  Throughout  the  New  Teftament  life  and 
immortality  are  confidered  as  a  mss  gift,  and  called  lo  in 
exprefs  words  by  St  Paul*.  To  the  fcheme  under  confi-*  Rora,,. 
deration  it  is  efiential  to  confider  them  as  fueh  ;  and  yet  we  ij. 
know  that  a  large  price  was  paid  for  them,  as  St  I  aul  like- 
wife  acknowledges,  when  he  twice  tells  the  Corinthians  that 
they  were  bought  with  a  price  §.  ^  §  r  Car-v,. 

«  To  clear  up  this  matter  (fays  bifhop  Waiburton),  and  it-  vav 
to  reconcile  the  apoftle  W  himfelf,  who  certainly  was  not 
defeftive  either  in  natural  fenfe  or  artificial  logic,  let  us  once 
again  remind  the  reader,  that  life  ar.d  immortality  beftowed 
on  Adam  in  paradite  was  a  free  gift,  as  appears  from  tnc 
hiftory  of  his  creation.  As  a  free  gift,  it  was  taken  ^3ckby 
the  Donor  when  Adam  fell ;  to  which  refumption  our  origi¬ 
nal  natural  rights  are  not  fubjea,  finee  natural  religion 
teacheth,  that  fincere  repentancealonew.il  reinftate  us  in 
the  pofleffion  of  thofe  rights  which  our  crimes  had  fufpend- 
ed  So  that  when  this  free  gift,  forfeited  by  the  firjl  Adam* 
was  reeove.ed  by  th efecond,  its  nature  continuing  the  fame, 
it  muft  ft. 11  remain  a  free  gift-3,  gift  to  which  man,  by  and 
at  liis  creation,  had  no  claim  ;  a  gift  winch  natural  religion 
did  not  bellow.  But  if  milled  by  meafunng  this  revealed 
my  fiery  of  human  redemption  by  the  fcant  idea  of  human 
trail  fall  ions,  where  a  free  gift  and  pu, -chafed  ben.fi  are  com¬ 
monly  oppofed  to  one  another,  yet  even  here  we  may  be 
able  to  fet  ourfelves  right,  fince,  with  regard  to  man,  the 
character  of  a  free  gift  remains  to  immortality  refired,  For 
the  price  paid  by  forfeited  man  was  not  paid  by  him,  bin 
bv  a  Redeemer  of  divine  extraction,  who  was  pleafed,  by  par- 
'  ticipating 


(f)  That  by  the  words  creature  and  creation  the  apoftle  here  means^aft  Cannof  be  fhaken ; 

the  reader  will  find  proved  by  Dr  Whitby,  in  his  note  on  t  e  p  ace,  wi  vailed  in  pain  together  under  the  apprehen- 

and  that  the  whole  creation,  the  Gentiles  as  tllC  doubtful  whether  death  be  a  good  or  an  evil;  and 

by  h.  prophet  to  let  hi.  hoote  .»  other  M  he  flrould  hie  »h  «. 

live. 
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Tw£Y*  tlclptvdng  of  man’s  natarc,  to  {land  In  his  (lead.  Hence  the 
m0»jcu'  facred  writers  feeing,  in  this  cafe,  the  perfed  agreement  be- 
ha  ifhri“  tween  a  free  gift  and  a  purchased  possession,  call  it  fome- 
'  times  by  the  one  and  fometimes  by  the  other  name 
*~M  W'  A  reftoration  to  life  and  immortality  from  that  ftate  of 
E)oX>  ch.  unconfoioufnefs  or  extin&ion  as  living  agents,  to  which  all 
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mankind  were  doomed  in  conffiquence  of  the  fall  ol  Adam, 
is  that  great  falvation  which  we  have  obtained  through  the 
blood  of  our  Redeemer ;  and  according  to  the  theologians 
whofe  theory  we  are  now  confidering,  it  was  the  only  thing 
in  the  divine  intention  when  the  promife  was  given  to  the 
firll  mother  that  the  feed  of  the  woman  {hould  bruile  the 
head  of  the  ferpent.  But  though  they  contend  thus  earneftly 
that  the  death  of  Chrift  does  not  operate  diredly  as  an  atone¬ 
ment  for  the  adual  fias-of  men,  they  admit  that  it  does  fo  in - 
directly  and  by  neceffary  confequence,  (Ince  it  gives  opportuni¬ 
ties  for  repentance  and  newnefs  of  life,  which  under  the  firll 
covenant  they  did  not  enjoy.  Had  a  man  under  that  cove¬ 
nant  tranfgreffed  any  moral  precept,  he  would  of  courfe  have 
forfeited  the  favour  of  his  God,  and  either  been  fubjt&ed 
to  punilhment  or  to  a  long  courfe  of  repentance  ;  but  flip- 
poling  the  efficacy  of  repentance  under  the  law  of  nature  to 
be  what  they  fuppofe  it  to  be,  he  might  before  it  was  per¬ 
fected  have  loll  his  exillence  by  the  eating  of  the  forbidden 
fruit ;  and  thus  his  penitence  or  punifhment  have  ended  in 
cverlalting  death.  This  can  never  be  the  ilTue  of  things 
under  the  new  covenant,  which,  by  the  death  of  Chrift,  fe- 
cures  immortality  to  man,  and  gives  to  him  opportunities, 
as  long  as  he  fhall  be  in  a  ftate  of  probation,  of  recovering 
the  divine  favour  when  forfeited,  whether  by  a  moral  tranf- 
greffion  or  a  temporary  violation  of  the  peculiar  condition 
of  the  covenant.  Hence  they  admit  the  truth  of  the 
aiaoftle’s  do&rine,  that  we  aie  gainers  by  the  fall  of  Adam 
and  the  redemption  wrought  by  Chrift  ;  which  will  appear 
when  we  come  to  confider  their  notions  of  Chriftian  j unifi¬ 
cation.  In  the  mean  time  it  may  be  proper  to  obferve,  that 
they  confider  it  as  no  fmall  confirmation  of  their  opinion, 
that  it  tends  to  put  an  end  to  the  long  agitated  difputes 
concerning  the  extent  of  redemption,  and  to  reconcile  paffages 
of  feripture  which,  on  the  commonly  received  theories 
both  of  Calvinifts  and  Arminians,  feem  to  be  at  variance 
with  each  other. 

^  It  is  well  known  to  be  one  of  the  fundamental  do&rines  of 
to  ti  Cab  the  Caiviiiiftic  ichool,  that  “  none  are  redeemed  by  Chrift, 
effectually  called,  juftified,  adopted,  fan&ifkd,  and  faved, 
Chit  died  kut  the  ele&  only  f  and  if  the  notions  of  redemption, 


tf.t 
din" 


or  the  which,  in  the  end’  of  the  laft  century,  were  very  generally 


Idfe/ton  embraced,  be  admitted  as  juft,  it  will  not  be  eaty  to  over- 
c f  ithof  turn  the  arguments  by  which  that  do&rine  is  fupported. 
thjkureb  Such  of  them  as  are  connected  with  the  great  queftion  of 
ch '  Ti"  t^e<^^on  an^  reprobation,  and  enter  into  the  decilion  of  it, 
'**  ^  ‘  we  have  Hated  in  another  place  (fee  Predestination,  n° 
14)  ;  but  it  is  farther  argued  J,  that  the  doCtrine  of  ttniver - 


JEfof  Dlfal  redemption  refleCts  on  the  wifdom,  the  juftice,  and  the 
w  ,vol.  power  of  God,  and  robs  him  of  his  glory 
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men  due  to  them,  if  any  one  of  thofemfen  fhall  be  afterwards 
puniihed  everlaftingly.  If  Chrift  has  already  paid  the  debts  ^hri- 
of  the  whole  world,  it  cannot  be  juft  to  call  a  (ingle  inhabi-  ftiui. 
tant  of  the  world  into  the  prifon  of  hell,  there  to  be  de- 
tained  till  he  (hall  again  have  paid  the  uttermoft  farthing. 

<<  The  Lord’s  hand  is  not  fhoitened  that  it  cannot  fave 
for  he  is  and  always  will  be  the  fame  Almighty  power  that 
he  was  from  eternity  ;  but  if  by  the  divine  decree  Chrill 
died  for  all  men,  and  yet  all  men  fhall  not  be  faved,  it  would 
appear  that  man  is  mightier  than  his  Maker  !  I  he  ultimate 
end  of  God  in  the  redemption  of  man  is  admitted  to  have 
been  his  own  glory  ;  but  if  any  individual  of  the  human 
race,  who  was  redeemed  by  Chrill,  fhait  not  be  faved,  God 
will  fo  far  lofe  his  end,  and  be  deprived  of  his  glory.  For, 
if  this  were  the  cafe,  where  would  be  the  glory  of  God  the 
Father  in  forming  a  fcheme  which,  with  iefped  to  multi¬ 
tudes,  does  not  fucceed  ?  and  where  would  be  the  glory  of 
the  Son  of  God,  the  Redeemer,  in  working  out  the  redemp¬ 
tion  of  men  who  are  yet  not  to  be  faved  by  him  ?  and  where 
would  be  the  glory  of  the  fpirit  of  God,  if  redemption  were 
not  by  him  effectually  applied  to  every  individual  for  whom 
it  was  wrought  ?  By  fuch  arguments  as  thefe  do  the  Cal¬ 
vinifts  oppofe  the  fcheme  of  univeral  redemption,  and  con¬ 
tend  that  Chrift  died  only  for  the  elect ,  or  iuch  as  fhall  be 
placed  on  his  right  hand  at  the  day  of  judgment.  This  ^ 

notion  of  a  limited  redemption,  as  they  think  it  more  worthy 
of  the  fovereignty  of  God,  they  believe  to  be  taught  by  our 


The  feriptures  affure  us  that  all  men  fhall  not  be  faved  ; 
but  how  can  this  be,  it  Chrift  died  lor  all,  and  the  feheme 
of  falvation  by  his  death  was  formed  by  infinite  wifdom  ? 
The  Arminians  indeed  fay,  that  thofc  who  fail  of  falvation, 
fail  through  their  own  fault  in  not  performing  the  conditions 
required  of  then  t  but  God  either  knew  or  knew  not  that 
fuch  men  would  not  perform  thole  conditions.  If  he  knew 
it  not,  his  knowledge  is  limited ;  if  he  did  know  it,  where 
was  Ins  wifdom  in  providing  a  fcheme  of  redemption  for 
men  to  whom  he  was  aware  that  it  would  be  of  no  bene¬ 
fit?  4<  God,  vre  are  told,  is  righteous  in  all  his  ways  and 
holy  in  all  his  works but  there  is  no  rigliteoufnefs  in 
making  Chrift  bear  the  fins  of  all  men,  and  fuller  the  pumflv- 
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Saviour  himfclf,  when  he  faith  “  All  that  the  Father .  john  ^ 
giveth  me  fhall  come  to  me  ;  and  him  that  cometh  to  me,  1 37—40. 
will  in  nowife  call  out.  For  I  came  down  from  heaven,  not 
to  do  mine  own  will,  but  the  will  of  hun  that  fent  me. 

And  this  is  the  Father’s  will  who  hath  fent  me,  that  of  all 
which  he  hath  given  me  I  (hould  lofe  nothing,  but  (hould 
raife  it  up  again  at  the  laft  day.”  .  #  #  z 35 

The  Arminians,  on  the  other  hand,  contend,  that  it  is  un- According 
pious  to  limit  the  effe&s  of  Chrift’s  death  to  a  chofen  few,  to  the  Ar- 
fince  it  appears  from  feripture,  that  by  the  decree  and  iri- ™cd  f!r  uft 
tention  of  his  Father  he  tailed  death  for  every  man,  that  all,  n^n.  °  * 
without  exception,  might  through  him  obtain  remiffion  of 
their  fins.  'Thus  our  Lord  himfelf  told  Nicodemus  f,  that|  John  in. 
“  as  Mofes  lifted  up  the  ferpent  in  the  wilder nefs,  even  fo  14—18. 
mull  the  Son  of  Man  be  lifted  up;  that  whofoeyer  believeth  in 
him,  {hould  not  perifh,  but  have  everlafting  life.  For  God 
fo  loved  the  world,  that  he  gave  his  only  begotten  Soil,  that 
whofoever  believeth  in  him  (hould  not  perifh,  but  have  ever¬ 
lafting  life.  For  God  fent  not  his  Son  into  the  world  to  con¬ 
demn  the  world,  but  that  the  world  through  him  might  be 
faved.”  In  perfect  conformity  with  the  do&rine  of  his  di¬ 
vine  Mafter,  St  Paul  teaches  that  “  Chrift  died  for  all ;  t  *_Cor.  v. 
that  God  was  in  Chrift  reconciling  the  world  to,  himfelf,  not  *4^°.. 
imputing  their  trefpaffes  unto  them  that  “  he  will  have^;  *H'b< 
all  men  to  be  faved,  and  to  come  unto  the  knowledge  of  theii.  9. 
truth  ;”  that  “  Chrift  gave  himfelf  a  ranfom  for  all;”  and 
that  u  Jefus  was  made  a  little  lower  than  the  angels,  that 
by  the  grace  of  God  he  (hould  tafte  death  for  every  man” 

The  very  fame  thin,*  is  taught  by  St  Peter  and  St  John, 
when  the  former  fays  §,  that  “  the  Lord  is  not  willing  that  §  a  Peter 
any  (hould  perifh,  but  that  all  (hould  come  to  repentance  m-  9- 
and  the  latter  .|j,  that  “  Jefus  Chrift  the  righteous  is  the  ||  T  John  ii. 
propitiation  for  ©ur  iins  ;  and  not  for  our’s  only,  but  fora. 
the  whole  world” 


Upon  thefe  texts,  without  any  commentary,  the  Armi¬ 
nians  are  willing  to  reft  their  do&rine  of  univerfal  redemp-  *Limborch's 
tion  ;  though  they  think  that  a  very  ilrong  additional  argu - 
ment  for  its  truth  arifes  from  the  numberlefs  abfurdities 
which  flow  from  the  contrary  opinion.  Thus,  fay  they  *,  J0^4/cb.- 
the  apoftles  were  commanded  by  our  Saviour  f  to  “  go  in-  ^ 
to  all  the  world  and  preach  the  gofpel  to  every  creature”  f >St  Mark 
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Theology,  and  all  who  hear  It  preached  are  required  to  believe  it :  but 
rii°re  pecu-  no  manj  as  tjie  Calvinifts  themfelves  confefs,  can  believe  the 
aIftian.  n"g°^pL'i  as  a  Chriftian,  without  believing  that  Chrift  died  for 
V— — him  ;  and  therefore,  if  it  be  true  that  Chi i£i  died  only  for 
the  eledty  a  great  part  of  mankind  are  required  to  believe  a 
lie,  and  a  falfity  is  made  the  objeft  of  divine  faith  1  Again, 
if  C  hr  til:  did  not  die  for  all,  then  no  man  can  be  fure  that  he 
is  bound  to  believe  in  Chrift  when  preached  to  him  ;  nor 
can  any  man  be  juflly  condemned  for  infidelity:  which  is  not 
only  abfnrd  in  hfelf,  but  dire&ly  contrary  to  what  we  are 
*  St  John  taught  by  our  bleffcd  Lord,  who  affutes  us  *,  that  unbelief  is 
hi.  18, 19,  the  caufe  of  condemnation.  Laflly,  if  Chrift  died  not  for 
and  36.  an (  t^en  jg  ccrtain  that  lie  cannot  claim  dominion  over  all 
in  cotifequence  of  his  death  and  refurredion  ;  but  St  Paul  fays 
^  Rom.  xiv.exprefsly  f  j  that  “  to  this  end  Clirift  both  died ,  and  rofe ,  and 
9.  revived ^  that  he  might  be  the  Lord  both  of  the  dead  and 

living.”  The  Arminians  acknowledge,  that  though  Chrift 
died  for  all,  there  are  many  who  will  not  be  faved  ;  for,  fay 
J  Weltis  they  J,  the  death  of  Chrift  did  not  literally  pay  the  debts 
Laws  incurred  by  banners,  but  only  obtained  for  them  the  graci- 
nanu°Vf r  0113  covenant  gofpel,  by  which  all  who  believe  in  him, 

s.  ch!.  3.  and  ft  nee  rely  endeavour  to  work  out  their  owa  falvation 
with  fear  and  trembling,  are  entitled  to  forgivenefs  of  lins 
lS  and  eternal  life. 

Difficulties  Such  is  the  ftate  °f  tiiJs  controverfy  as  it  was  agitated 
remo  ved  by  between  the  Calvinifts  and  Arminians  of  the  lafl  century  ; 
the  modern  but  the  prefent  leaders  of  this  latter  icliool  are  of  opinion, 
Arminians.  tjiat  jt  rever  could  have  been  ftarted,  had  not  both  parties 
miftaken  the  purpofe  for  which  Chrift  died.  It  is  not  con¬ 
ceivable,  fay  they,  that  any  thing  for  which  the  eternal  Son 
of  God  took  upon  him  human  nature,  and  in  that  nature 
buffered  a  cruel  and  ignominious  death,  {hall  not  be  fully 
accompli  (lied  ;  and  therefore,  if  in  the  divine  intention  he 
died  to  make  atonement  for  the  fins  of  man  adlual  as  well 
as  original,  we  muft  of  neceflity  conclude  that  thofe  for 
whom"  he  died  fliall  certainly  be  faved.  Yet  we  learn  from 
feripture  that  many  fhall  go  away  into  everlafting  punifh- 
ment,  though  the  fame  feripture  repeatedly  allures  us  that 
Clirift  gave  his  life  a  ranfom  for  a//,  and  that  he  is  the  pro¬ 
pitiation  for  the  whole  world .  To  reconcile  thefe  different 
paffages  of  feripture  is  irapofilble,  if  we  fuppofe  that  lie  laid 
down  his  life  to  atone  for  the  adual  tianfgrefiions  of  men  ; 
but  if  the  diredl  purpofe  of  the  Godhead  in  forming  this 
ftupendous  plan  of  redemption  was,  that  the  death  of  Chrift 
jfhould  be  the  ranfom  of  all  from  the  grave  or  utter  extinc¬ 
tion,  every  difficulty  is  removed ;  for  we  know  that  all,  the 
wicked  as  well  as  the  righteous,  fliall  through  him  be  raffed 
to  life  at  the  laft  day.  That  this  was  the  purpofe  for  which 
he  died,  they  think  apparent  from  the  very  words  quoted 
by  the  Calvinifts  to  prove  that  redemption  was  not  nniverfal ; 
for  he  declares  that  it  was  his  Father’s  will,  “  that  of  all 
which  had  been  given  him  he  fhould  lofe  nothing/’  not 
that  he  fhould  fave  it  all  from  future  pnnifhment ,  but  only 
that  he  «  fhould  raife  it  up  at  the  laft  day.”  When  St 
John  calls  him  a  propitiation  for  our  (ins,  which,  as  we  have 
been,  the  divines  whole  do&rine  we  are  now  flaring  hold  him 
to  be  indire&lv,  he  does  not- add,  as  in  our  tranflation,  for  the 
Jins  of  the  whole  world,  but  mpioiovTov  xoc-.uou,  for  the  whole 
world,  which,  by  his  death,  he  redeemed  frern  that  vanity 
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and  corruption  under  which,  according  to  St  Paul,  it  had  Thcologyi 
groaned  from  the  fall  till  the  preaching  of  the  gofpel.  Hence  :forc 
it  is  that  our  blefted  Lord  calls  himfelf  “  the  refnrredion  iarpT^ri* 
and  the  life,”  and  always  promifes  to  thofe  who  fhould  -  ' 
believe  in  him  that  though  they  were  dead,  yet  fhould  they  ! 

live,  and  that  he  would  ra<fe  them  up  at  the  laft  day. 

Among  thefe  various  opinions  reipecting  the  deftination 
of  the  death  of  Chrift,  it  belongs  not  to  11s  to  decide.  The 
berious  reader,  divefting  himlelf  of  prejudice  in  iavour  of  the 
fyftem  in  which  he  has  been  educated,  will  fearch  the  {cap¬ 
tures,  and  adopt  the  theory  which  he  fhall  find  moil  expli¬ 
citly  taught  in  that  facred  volume ;  but  as  in  every  iyilem 
it  is  admitted,  that  one  purpoft  for  which  Chrift  died  was  to  j$g 
redeem  mankind  from  the  .eveilafiing  power  of  the  grave, One  pur. 
and  bring  to  light  life  and  immortality,  it  is  of  the  utmoft^f  Jor  , 

importance  to  know  whether  that  purpofe  has  been  fully died" 
attained.  Death  we  fee  ftill  triumphing  over  all  the  gene-WU£t0 
rations  of  men  ;  and  as  the  feriptures  give  us  no  hopes  offriigto 
being  refeued  from  its  dominion  but  through  the  medium 
of  a  refurredlion,  fome  ieniible  evidence  feems  neceflary 
evince  that  a  general  refurre&ion  fhall  actually  take  place. 

This  we  are  promifed  as  one  great  benefit  purchased  tor  us 
by  the  fufferings  of  Clirift  facrificed  on  the  crobs.  And’ 
fmee  the  price  has  been  paid> and  paid  thus  vifib/yy  the  na¬ 
ture  of  the  covenant  requires  that  the  benefit  fhould  be  a3- 
vfib/y  enjoyed  by  the  perion  whofe  fufferings  obtained  it  for 
Ins  brethren.  u  If  the  Redeemer  himfelf  had  not  been  feen 
to  enjoy  the  fruits  of  the  redemption  procured,  what  hopes 
could  have  remained  for  the  reft  of  mankind  ?  Would  not 
the  natural  conclufien  have  been,  that  the  expedient  of  re- 
demption,  by  the  death  and  facrifice  of  Jefus,  had  proved  in¬ 
effectual  ?”  This  is  the  conclufion  which  St  Paul  himfelf 
draws:  “  If  Chrift  be  not  rifen  (fays  he  *),  then  is  our*  1  Cor. 
preaching  vain,  and  your  faith  is  alfo  vain  ;  ye  are  yet  irixv,Ii““23« 
your  fins.  Then  they  alfo,  who  are  fallen  afleep  in  Chrift, 
are  perifhed — cc*ukov1o-~ are  loft,  as  if  they  had  never  exift- 
ed.  But  now  (adds  he)  is  Chrift  rifen  from  the  dead,  and 
become  the  iirft  fruits  of  them  that  flept .  For  fince  by  man 
came  death ,  by  man  came  alfo  the  refurredion  of  the  dead  ; 

For  as  in  Adam  all  die ,  even  fo  in  Chrift  fhall  all  be  made 
alive” — So  neeeflkrily  conne&ed,  in  the  opinion  of  the 
apoftle,  is  the  refurre£iion  of  Chrift  with  the  very  effe nee  of 
Chriftianity  f. 

Though  we  have  in  another  place  (fee  Resurrection, 
n°  50.)  flated  fuch  arguments'  for  the  truth  of  this  funda-  region. 
mental  ai  tide  of  our  common  faith,  as  muft  carry  convic¬ 
tion  to  every  mind  capable  of  eftimating  the  force  of  evi* 
deuce  ;  yet  as  attempts  are  daily  made,  fometimes  openly 
and  fometimes  with  the  moft  infidiou3  art,  to  propagate  in 
this  nation  the  French  do&rine  concerning  the  eternal  fleep 
of  death  (g),  we  truft  that  we  fhall  not  trefpafs  on  the 
ferious  reader’s  patience  if  we  here  refume  the  fubjett,  and 
endeavour  to  ftiow  that  it  was  abfolutely  impoflible  for  the 
apoflles  to  perfuade  the  woild,  or  to  think  ot  perfuading  the 
world*  that  their  Mailer  rofe  from  the  dead,  if  his  refurrec- 
tion  was  not  real. 

In  the  article  Miracle  we  have  faid,  that  u  the  very*Vo!.X!l 
refolution  of  the  apoflles  to  propagate  the  belief  of  falfe  mi-p. 
racks  in  fupport  of  fuch  a  religion  as  that  which  is  taught 

in 


(g)  Once  we  intended  (fee  Vol.  XVI.  page  140.  note  a)  to  notice  in  this  place  fome  of  the  moft  recent  of  thofe 
attempts,  and  to  expofe  them  to  that  indignation  with  which,  we  trufl,  the  good  fenfe  of  ©ur  countrymen  fhall  alway  treat 
fuch  fophillical  reafonings  as  have  no  other  objedft  than  to  diminifh  the  bum  of  human  happinefs.  On  maturer  refiedlion* 
however*,  it  feems  more  expedient  to  ftate  one  decifive  argument  for  the  refurrc£ticn  ot  Clirift,  which  may  be  fafely 
oppofed  to  any  new  fophifms  of  our  minute  philofophers,  when  thofe  which  are  at  prefent  in  fafhion  fhall  have  funk 
through  their  own  weaknefs  into  oblivion,  or  quietly  retired  with  their  authors  to  that  place  \(  Where.  Tmdal  di&ates  ani 
Silenus  Lores,”  Dunciad, 
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in  the  New  Teftament,  is  itfelf  as  great  a  miracle  as  human 
imagination  can  eafily  conceive.”  We  (hall  illuftpate  this 
pofition  by  the  refurre&ioii  of  Jefus,  which  we  are  to  fnp- 
pofe  the  apoftles  reviving  to  publiih  as  an  un  quell  ion  able 
f?tt,  whilft  they  were  conicious  that  they  themlelves  hole 
the  body  from  the  fepftlcbre,  and  faw  it  in  their  cuftody 
under  the  dominion  of  death.  On  fuch  an  enterprife  they 
could  not  enter  without  much  deliberation;  and  we  may 
conceive  him,  to  whom  the  thought  of  propagating  this  fable 
firft  occurred,  addreffing  his  companions  in  fome  fuch  terms: 
as  the  following  : — 

rui  <4  The  Mailer  whom  we  ferved  is  now  no  more,  and  the 
*  ref-  magnificent  hopes  which  we  had  formed  with  refpect  to  him 
onB  and  to  ourfelves  are  blafted  by  his  death,  The  time  which 
l  raC£‘ he  fixed  lor  his  rtfurre<?cion  is  paffed ;  and  it  is  felly  to 
cherilh  any  expe&ation  of  that  event,  as  we  fee  his  body 
which  we  Hole  a  prey  to  corruption.  We  mull  therefore 
either  feparate  and  return  to  our  former  prortffions,  the 
obi  cun  tv  of  which  will  fereen  us  from  the  difgrace  ol  having 
been  deceived  ;  or,  remaining  united,  take  the  generous  refo- 
lution  of  fupporting  our  glory,  by  faying  to  every  body?that 
our  Mailer  is  rifen  from  "the  dead,  and  is  the  true  Mefliah 
expe&ed  by  our  nation,  and  foretold  by  the  prophets.  ri  o 
return  to  our  profeffions  would  be  cowardly  and  mean  ;  to 
propagate  the  llory  of  the  reiurre&ion  will  be  attended  with 
infinite  difficulty  and  danger  ;  but  to  defpife  danger  and  to 
conquer  difficulties,  is  worthy  of  great  fouls  fuch  as  ours  ; 
and  therefore  1  take  it  for  granted  that  this  is  the  part  which 
you  have  all  relolved  to  a£l. 

u  To  fucceed  in  our  glorious  enterprife,  it  will  be  abfolute- 


y  neeeffary  to  admit  iuto  our  moll  fecret  counfels,  not  only 
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the  feventy  diiciples  whom  our  Lord  fent  before  him,  in 
pairs,  into  every  city  and  place  winch  he  vifited  #,  but  alfo 
that  crowd  of  women  %  who  followed  him  from  Galilee,  were 
prefent  at  his  crucifixion,  and  vifited  his  fepnlchre  ;  for  all 
ciiethefe  perfons  are  fo  intimately  acquainted  with  every  circum- 
5o  fiance  of  his  life  and  death,  that  they  have  it  in  their  power 
xiv:  completely  to  defeat  our  projeft  in  fpite  of  our  utmoil  art ; 

‘  and  that  power,  it  cannot  be  doubted,  they  will  exert,  unlefs 
[  admitted  to  fhare  with  us  the  glory  of  deceiving  the  world. 

The  talk  which  they  and  we  have  to  perform  is  no  ordinary 
I  one;  for  we  mull  all  fpeak  the  fame  things,  and  things 
,  which  each  of  us  knows  to  be  falie.  Yet  we  mufl  advance 
them  with  aw  air  fo  intrepid  as  to  remove  fufpicion,  and  be 
able  to  bury  in  profound  feerecy  the  refolutions  which  in 
concert  we  take  to-day. 

No  truth  can  be  io  deeply  impreffed  upon  our  minds  as 
that  our  Mailer  continues  under  the  dominion  oi  death  ;  and 
we  all  know  that  truth  Hands  fo  ready  at  the  door  of  the 
lips,  that  the  greatefl  liar  among  us  has  hitherto  uttered  a 
thoufand  truths  for  one  taliehood  (h)  ;  but  henceforth,  on 
this  mod  interelling  fubjeft,  we  mufl  never  let  a  (ingle 
truth  efcape  us  either  in  our  mod  unguarded  moments  or 
when  put  to  the  torture  ;  for  all  will  be  loftr  if  any  one  per- 
fon  in  whom  we  may  place  confidence  (hall  reveal  to  our 
enemies  what  diould  be  known  to  ourfelves  alone.  It  is 
therefore  neceffary  to  forefee  all  that  is  capable  of  extorting 
-fecrets  fiom  fuch  perfons  as  are  not  like  us  proof  againil 
every  thing*  We  flia.ll  be  expofed  to.  much  bad  treatment, 
to  prifons,  to  fevere  examinations,  to  death  itielf,  and  even 
to  the  inod  cruel  and  lingering  kinds  of  death, Tufficient  to 
fhake  any  but  the  mod  invincible  refolutions.  All  this 
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fhouid  be  forefeen,  and  mud  be  defpifed  by  cvery  pcrfonMogy, 

among  us,  man  and  womsn  !  iiarl  chri- 

“  But  I  mud  forewarn  you,  that  under  the  greateft  tortures  aian. 
we  are  not  to  hope  for  the  fmailefl  iupport  from  the  tefti- 
mony  of  a  good  conference  and  the  profped  of  a  future  re¬ 
ward  ;  for  the  very  cruelkfl  of  eur  Offerings  will  arife  from 
the  remorfe  of  con feie nee r  unlefs  we  fortify  ourfelves  againd 
it  by  the  mod  determined  refolutkm..  Others  have  indeed 
been  wonderfully  fupported  under  violent  and  tedious  Of¬ 
ferings,  by  the  internal  perfuafion  that  they  Offered  for 
truth  and  right e oil Oefs  fake  ;  but  as  we-  are  called  upon  to 
give  new  proofs  of  courage  by  Offering  for  what  we  know 
to  be  an  impious  falsehood,  every  ltfle&ion  which  tended  to 
fupport  them  will  torment  us,  and  tempt  us,  in  the  mod 
forcible  manner,  to  betray  our  caufe.  From  him,  for  whom 
we  are  to  Offer  and  be  facrificed,  wc  have  nothing  to  ex¬ 
pert  ;  for  fince  he  could  neither  refeue  hinafelf  from  the 
violence  of  his  enemies,  nor  fulfil  his  promife  of  nfing  from 
the  dead,  it  would  be  madnefi,  to  Oppofe  that  he  will  de¬ 
liver  us  from  our  perfecutors,  or  afford  us  the  fmailefl  con- 
iblation  when  finking  under  the  cmelleft  tortures  which  ma¬ 
licious  ingenuity  can  invent.  He  was  a  deceiver,  and  has 
deceived  us.*  He  promifed,  a  few  hours  before  he  was 
taken,  that  he  would  rife  from  the  dead  and  go  before  us 
into  Galilee;  but  God  has  ordered  things  otherwife  ;  and  as 
he  is  fupreme  Lord,  we  are  not  to  found  his  judgments,  or 
even  to  think  too  much  of  them, 

“  You  feem  aftonifhed  at  this  cotmfel  l  It  is  new  indeed, 
but  neceffary ;  and  neceffary  to  fuch  a  degree,  that  all  our 
defigns  will  prove  abortive  if  we  fuffer  the  fear  God  to 
get  poffeffion  of  our  minds,  and  make  us  timid  and  pufilla- 
liimous  in  the  tedimony  which  we  are  determined  to  give 
again  ft  him,  by  maintaining  that  he  taifed  from  the  dead  a 
man  whom  he  has  without  doubt  condemned  as  an  ufurper 
of  the  glory  which  was  not  his  due.  Such  affertions  is* 
favour  of  falfehood  will  no  doubt  cod  us  fome  thing  in  the 
beginning  ;  but  we  mud  endeavour  to  make  ourfelves  as  ea- 
fy  as  we  can,  by  imprinting  ftrongly  on  our  minds  how  glo¬ 
rious  and  difinterefted  it  will  be  to  differ  without  hope  ei¬ 
ther  from  God  or  man,  and  even  with  the.  certainty  of  be¬ 
ing  pumfhed  both  by  God  and  man,  not  only  in  this  life, 
but  eternally  in  the  next,  if  there  be  another.  For  let  me 
not  attempt  to  conceal  from  yrou,  that  prefent  and  future 
mifery  mud  be  our  inevitable  portion  y  and  that  we  mud 
therefore  became  inaccefkble  to  fear,  even  to  fuch  fear  as 
religion  itfelf  ought  to  infpire,  or  return  ignobly  to  our 
nets  and  boats  ;  there  is  abfolutely  no  other  alternative.  He 
whom  we  lament  has  not  only  affumed  openly  the  charac¬ 
ter  of  the  Mefliah,  but  has  dared  even  to  call  himfelf  the 
Son  of  God  ;  and  though  we  have  feen  him  ready  to  be 
honed  for  tbtfe  pretenfions,  and  cannot  doubt  but  that  God 
was  highly  provoked  at  them,  v/e  mud,  in  defiance  of  the 
divine  vengeance,  undertake  to  make  them  good,  or  at  lead 
caiiie  him  to  be  worfhipped  as  the  Son  of  God  ;  whom  to 
our  own  knowledge  God  has  exprefsly  difavowed.  This 
might  frighten  timid  and  vulgar  fouls  ;  but  we  mud  have 
none  fuch  among  ns.  All  the  men  and  women  of  our  com¬ 
pany  mud  be  capable  of  braving  Omnipotence,  and  of  de¬ 
riving  new  vigour  and  refolution  from,  the  proipedt  of  unin-  " 
terrupted  mifery. 

“  Let  us  now  confider  how  this,  great  defign  is  to  he  carried 
into  execution  .;  for  it  would  be- the  excefs  of  folly,  to  enter 

upon 


for  no  man  can  fpeak  an  intelli- 


: 


(h)  To  the  mod  illiterate  fifherman  of  Galilee  this  mud  have  been  known  as  a  faS  . 

gible  fentence  without  uttering  a  truth  or  a  falfehood,  and  furely  every  man  fpeaks  a  thoufand  leniences  for  one  m  winch 
he  cither  utters  or  intends  to  utter  a  falfehood.  How  he  rauft  necefiarily  do  fo,  we  have  Ihown  in  another  place 
Metaphysics,  rY  135, -&c« 


S&s 
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Th-doyy,  upon  It  without  preparing  the  means  of  fucceff.  Fir  it  of 
T7  Chri'all>  we  wili  ^raw  UP  toget^lt;r  a  hi  [lory  of  the  pretended 
JvlIfHan  rU apparitions  of  oar  common  Mailer.  Thofe  who  have  the 
Inventions  {hail  be  employed  in  it ;  the  reil  of  us  (hall  re* 
vife  and  correct  the  work ;  and  all  mud  ftrongly  Imprint  on 
their  memories  the  pretended  fails  and  difeoveries  which 
(hail  be  agreed  upon  ;  becaufe  we  mud  never  think  of  re¬ 
tracing,  and  the  lead  contradiCion  in  our  evidence  would 
be  of  fatal  co niequence  (i).  To  this  labour  we  mud  join 
another,  which  requires  more  knowledge  of  the  Scriptures 
than  we  po fiefs  ;  but  we  will  fupply  our  deficiencies  by  ftu- 
dy.  Our  rulers,  and  indeed  our  countrymen  in  general,  ex¬ 
pect  that  the  Mefiiah  fhall  bo  a  great  and  invincible  hero  ; 
that  he  fhall  deliver  his  country  from  the  dominion  of  the 
Homans  ;  that  he  fhall  conquer  all  nations,  and  eftablifh  on 
earth  an  univerfal  monarchy,  of  which  Jerufalem  is  to  be  the 
capital.  As  fuch  (they  fay)  he  is  foretold  by  the  prophets; 
but  the  perfon  whom  we  mean  to  impofe  upon  them  a*  the 
Mefiiah,  exprefsly  di [claimed  all  worldly  greatnefs,  and  made 
the'fufferings  of  himfelt  and  his  followers  one  ted  of  the 
truth  of  his  pretenfions  to  the  charaCer  which  he  affumed. 
Some  of  the  mod  fubtile  among  us  therefore  mud  carefully 
examine  the  books  of  Mofes,  the  Pfalms,  and  the  Prophets, 
and  wred  all  the  prophecies  of  the  true  Mefiiah  in  favour  of 
him  whom  we  know  to  be  an  impodor.  The  enterprise, 
as  it  is  direCly  oppofed,  \not  only  by  truth,  but  alfo  by  all 
the  prejudices  and  hopes  of  the  nation,  is  indeed  bold  : 
•but  what  is  the  whole  of  our  defign  but  the  excefs  of  bold- 
mefs  ? 
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“  We  have  hitherto  believed  that  the  religion  of  our  fore. 
fathers  is  true,  and  was  given  by  God  to  Mofes.  It  is  cer.  niQr« 
tainly  the  mod  ancient,  the  mod  authorized,  the  pureft  -1 * * * * * * * * * il* 

ligion  in  the  world  ;  and  the  only  one  founded  on  divine  re- 
velation,  or  that  boails  of  fuch  a  foundation.  But  if  we  are  ^ 
to  preach  to  the  w  hole  world,  that  our  Matter,  whom  we 
know  to  be  an  impodor,  is  the  true  and  only  Mefiiah ;  and 
if  we  aie  to  apply  to  him  prophecies  which  have  another 
object,  we  mull  necefiarily  defpife  this  mod  ancient  religion, 
which  our  fathers  and  we  have  hitherto  deemed  divine  and 
incontrovertible  ;  and  this  is  the  ultimate  point  to  which  it 
has  been  my  aim  to  bring  you.  I  defire  not  that  you  (hould 
con  lent  immediately,  for  to  abandon  one’s  religion  is  a  thing 
which  fiiould  not  be  done  without  maturely  weighing  the 
confequences  ;  but  what  I  defire  is,  that  you  will  diligently 
compare  all  the  parts  of  the  plan  which  I  have  fuggefted  to 
you,*  examine  their  ftriCt  and  neceflary  union,  and  fatisfy 
yourfelves  completely,  that  we  mud  adopt  the  whole  or  re¬ 
ject  the  whole  ;  for  it  is  obvious  that  modifications  and  ex¬ 
ceptions  are  here  abfolutely  impoflible. 

“  I  hope  you  will  not  deliberate  long  on  my  propofal  5 
for  we  fhall  have  much  to  do  after  your  refolution  is  form¬ 
ed,  and  the  time  in  which  I  propofe  to  concert  and  finifh 
the  whole  fcheme  is  very  (hort.  We  have  but  the  interval 
betwixt  the  prefent  moment  and  the  feaft  of  Pentecod  in 
which  to  prepare  the  order  of  falie  apparitions,  and  fix  it 
in  the  memories  of  our  numerous  coadjutors,  male  and  fe¬ 
male  ;  to  dudy  in  the  Scripture  all  that  relates  to  the  Mef¬ 
iiah  ;  to  form  the  plan  and  adjult  the  parts  of  a  new  reli- 


(1)  Deidical  writers  have  laboured  ftrenuoufiy,  though  in  vain,  to  find  fuch  contradictions  in  the  different  accounts 
of  the  circumflances  attending  the  refurre&ion  as  may  diferedit  the  evidence  of  the  evangelifts  to  the  principal  faCt. — 
This  gave  occafion  to  Mr  Wed’s  admirable  Obfervations  on  the  Refurretlion  ;  and  were  there  any  candour  or  modefty 
among  our  minute  philofophers,  the  appearance  of  that  book  would  have  filenced  them  for  ever.  This,  however,  it 
lias  not  done.  The  old  cavils  have,  without  the  lead  notice  of  Mr  Wed,  been  again  brought  forward  by  Thomas 
Taine,  and  again  obviated  by  the  Tifiiop  of  Landaff  in  his  maderly  Apology,  for  the  Bible.  “  If  the  writers  of  the  Go- 
fpels  (fays  Paine)  had  gone  into  any  court  of  judice  to  prove  an  alibi  (for  it  is  of  the  nature  of  an  alibi  that  is  here  at¬ 
tempted  to  be  proved,  namely,  the  abferice  of  a  dead  body  by  fupernatural  means),  and  had  given  their  evidence  in  the 
fame  contradictory  manner  as  it  is  be  re  given,  they  would  have  been  in  danger  of  having  their  ears  cropt  for  perjury,  and 
would  have  judly  deferred  it.”  In  reply  to  this  impious  farcafm,  the  right  reverend  apologift  thus  addrefies  its  author: 
“  As  we  cannot  have"  this  viva  voce  examination  of  all  the  witneffes,  let  us  call  up  and  quedion  the  evangelids  as  witneffes 
to  a  fupernatural  alibi. — Did  you  find  the  fepulchre  of  Jefus  empty  ?  One  of  us  actually  faw  it  empty,  and  the  red  heard 
from  eye-wit neffes  that  it  was  empty. — Did  you,  or  any  of  the  followers  of  Jefus,  take  av/ay  the  dead  body  from  the  ie- 
pulchre  ?  All  anfwer,  No. — Did  the  foldiers,  or  the  Jews,  take  away  the  body  ?  No. — How  are  you  certain  of  that  ?  Be¬ 
caufe  we  faw  the  body  when  it  was  dead,  and  we  faw  it  afterwards  when  it  was  alive.  —  How  do  you  know  that  what 
you  faw  was  the  body  of  Jefus  ?  We  had  been  long  and  intimately  acquainted  with  Jefus,  and  knew  his  perfon  perie&ly. 
—Were  you  not  affrighted,  and  midook  a  fpirit  for  a  body  ?  No  ;  the  body  had  flefh  and  bones  ;  we  are  hire  that  it 
was  the  very  body  which  hung  upon  the  crofs,  for  we  faw  the  wound  in  the  fide,  and  the  print  of  the  nails  in  the  hands 
and  feet. — And  all  this  you  are  ready  to  fwear  ?  We  are  ;  and  we  are  ready  to  die  alio,  fooner  than  we  will  deny  any 
part  of  it. — This  is  the  teftimony  which  all  the  evangelids  would  give,  in  whatever  court  of  judice  they  were  examined  ; 
and  this,  I  apprehend,  would  fufficiently  edablifii  the  alibi  of  the  dead  body  from  the  fepulchre  by  fupernatural  means.” 

“  The  book  of  Matthew  (fays  Paine)  continues  its  account,  that  at  “the  end  of  the  Sabbath,  as  it  began  to  dawn,  to¬ 
wards  the  fird  day  of  the  week,  came  Alary  Alagdalene  and  the  other  Mary  to  iee  the  fepulchre.  Mark  fays  it  was 
fun-rifing,  and  John  fays  it  was  dark.  Luke  fays  it  was  Mary  Magdalene,  and  Joanna,  and  Mary  the  mother  of  James, 
and  other  women,  that  came  to  the  fepulchre.  And  John  fays  that  Mary  Magdalene  came  alone.  So  well  do  they  agree 
about  their  fird  evidence  !  they  all  apoear,  however,  to  have  known  mod  about  Mary  Magdalene  ;  (he  was  a  woman  of  a 
large  acquaintance  ;  and  it  was  not  an  ill  conjecture  that  fhe  might  be  upon  -the  11/oli.”. 

This  (replies  the  Bifiiop)  is  a  long  paragraph,  and  I  will  anfwer  it  didindfly  :  Fird,  There  is  no  difagreement  of 

evidence  with  refpedt  to  the  time  when  the  women  went  to  the  fepulcnre  ;  all  the  evangelids  agree  as  to  the  day  on 

which  they  went ;  and  as  to  the  time  of  the  day,  it  was  early  in  the  morning  :  what  court  of  judice  in  the  world  would 

let  afide  this  evidence  as  inefficient  to  fubdantiate  the  taCl  or  the  womens  having  gone  to  the  fepulchre,  becaufe  the 

witneffes  differed  as  to  the  degree  of  twilight  which  lighted  them  on  their  way  ?  Secondly,  There  is  no  difagreement  of 

evidence  with  refpe&  to  the  perlons  who  went  to  the  fepulchre.  John  dates  that  Mary  Magdalene  went  U)  the  fepul¬ 

chre  ;  but  he  does  not  date,  os  you  make  him  Jlate ,  that  Mary  Magdalene  went  alone  ;  fhe  might,  for  any  thing  you  have 

proved  or  can  prove  to  the  contrary,  have  been  accompanied  by  all  the  women  mentioned  by  Luke.  Is  it  an  unufual 

thing  to  didim>uifh  by  name  a  principal  perfon  going  oa  a  viilt  or  an  embaffy,  without  mentioning  his  fubordinate  atten- 
®  J  6  dants  l 
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3,JLron  •  to  efface  in  our  mind  all  traces  and  ideas  of  the  an. 
Pffcient  one  ;  and  to  fortify  ourfelves  again  ft  our  prejudices, 
cHour  fears,  and  our  worldly  interests  :  for  we  muft  get  quit 
an  "of  all  thefe,  fince  we  are  going  molt  gcneroufly  to  renounce 
r^all  the  goods  of  this  life,  and  all  the  hopes  of  the  next. — 
iWlnt  makes  me  cfioole  the  feaft  of  Pentecoft  for  our  firft 
public  appearance  in  our  new  capacity,  is  the  great  con- 
courfe  of  people  from  all  nations  which  will  be  then  at  Je- 
rutalem  ;  for  it  will  be  a  favourable  opportunity  to  preach 
to  them  the  refurre&ion  of  him  whom  our  rulers  have  cru¬ 
cified,  and  by  their  means  to  fpread  the  news  quickly  over 
the  whole  world.  We  are  ignorant  indeed  of  foreign 
tongues,  and  we  are  without  interpreters  ;  but  our  pretence 
will  fuffice.  Some  will  comprehend  by  figns  what  we  would 
fay  to  them,  and  others,  who  hear  and  underftand  our  lan¬ 
guage,  will  affift  them.  We  cannot,  it  is  true,  work  a  mi¬ 
racle  ;  but  was  there  ever  fuch  a  miracle  thought  of  as  our 
timing  to  refill  all  that  is  mighty  and  refpedtable  in  our  na¬ 
tion  ?  There  would  perhaps  be  more  prudence  in  not  ap¬ 
pearing  altogether ;  and  as  we  have  nothing  extraordinary  or 
divine  to  command  refpedt,  nor  any  protedlion  to  hope  from 
j  God  or  man,  in  not  expofin*  ourfelves  in  a  body  on  the 
'  firft  day  of  our  enterprize ;  but  in  a  defign  like  ours,  fin- 
f  gular  in  its  whole  nature,  and  contrary  to  common  rules, 
©f  what  ufe  would  prudence  be  ?  I  am  fare  that  with  our 
Galilean  pronunciation,  and  with  the  goodly  appearance 
that  we  fhall  make  in  our  fifties  mens  garments,  we  fhaH 
perfuade  a  multitude  of  people.  Nay,  fo  confident  am  I  of 
our  fuccefs,  that  I  include  in  my  defign  not  only  Judea  but 
all  the  nations  upon  earth.  Nor  fhall  I  be  difeouraged  by 
the  diverfity  of  religions,  manners,  and  tongues,  which  pie- 
vail  in  the  world  ;  be  affrighted  by  the  hoftile  power  of  all 
mankind  ;  or  have  my  zeal  in  the  leaft  abated  for  him  who 
hath  deceived  us,  by  the  improbability  of  being  able  to 
make  the  Gentiles,  who  know  nothing  of  the  Scriptures  or 
the  Meffiah,  adore  as  the  Son  of  God  the  man  whom  the 
Jews  have  crucified  as  an  impoftor. 

“  In  the  mean  time,  it  will  be  proper  to  accuflom  our. 

!  j(  felves  to  the  moft  inhuman  fpe&acles,  in  order  to  arrive  by 
degrees  at  fuch  a  hardnefs  of  heart  as  nothing  can  be  flip- 
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pofed  to  move.  You  may  depend  upon  it,  that  we  fhall  fee  Theology, 
multitudes  of  people,  feduced  by  our  difeourfes,  profcribed,j|^^ 
banifhed,  thrown  into  dark,  prifons,  torn  in  pieces  by  en-  ^an> 
gineS'of  torture,  condemned  to  wild  beafts,  to  the  fire,  and  — y— ^ 
to  the  mofl  fhameful  and  infnpportable  punifhments,.  for 
preaching  with  us  the  refurrcction  of  Jelus.  Now,  as  we  arc 
all  by  nature  inclined  to  compaffion,  we  might  be  tempted 
to  relieve  them  from  fuch  exquifite  mifery,  fince  we  could 
effectually  do  it  by  a  fingle  word ;  but  this  word,  which 
would  difeover  the  whole  myftery,  muft  never  flip  from  our 
mouths.  There  muft  not  be  fo  much  as  one  figh  or  one 
groan  to  betray  us.  Inftead  of  unfeafonably  reproaching 
ourfelves  with  our  impofturf  by  which  we  deceived  them, 
we  muft  applaud  ourfelves  for  their  fedudtion  ;  we  muft  place 
our  own  joy  in.  their  wretchednefs ;  and  we  muft  not  be 
afraid  to  honour,  and  caufe  them  to, be  honoured,  as  illnftii- 
ous  witneffes  of  the  truth,  though  we  know  them  to  be  on¬ 
ly  martyrs  to  our  hypocrify,  and  to  their  own  facility  in  be¬ 
lieving  falfe hood  */ 7  *  Seethe 

This  is  a  faithful  view  of  the  outlines  of  that  plan  which  Principles 
muft  have  been  formed  by  the  apoftles,  if  they  intended  todc-^^^T^ 
ceive  the  world  with  relpedt  to  the  refnrre&ion  of  their  Ma  Jtr  (inflated  by* 
fter.  It  is  of  no  coniequence  to  the  argument  whether  it  Mr  Lallj •• 
grow  gradually  out  of  the  joint  deliberations  of  the  whole 
body,  or  was  completely  digefted,  as  we  have  fuppofed,  by 
one  of  the  number,  and  implicitly  adopted  by  the  reft :  it 
is  enough  that  every  circumftanee  which  we  have  mention¬ 
ed  muft  have  occurred  to  them,  and  that  every  refolutiou  v 
muft  have  been  unanimoufiy  adopted  which  we  have  made 
to  flow  from  the  month  ot  this  daring  orator.  But  furely 
the  bare  recital  of  fuch  an  oration  is.  fufticieiit  to  (how  the 
impoffibility  of  carrying  into  effect  fo  abfurd,  fo  horrible, 
and  fo  impious  a  meafure  —  a  meafure  diametrically  oppo- 
fite  to  all  the  principles  and  motives  of  human  actions. 

Archbifhop  King  has  fuppofed  *,  that  the  human  will  is*  Origin  of 
ajaculty  diftindt  from  the  underftanding  and  the  appetites ;^/7> ^ 
that  activity  is  effential  to  it  ;  and  that  previous  to  an  elec*^^*  ^ 
tion  formed,  it  is  equally  indifferent  to  all  objedls.  He  thence  3.  and 
infers,  that  a  man  may  choofe,  and  even  take  delight  in,  4. 
what  is  not  naturally  agreeable  to  any  of  his  appetites  ;  be¬ 
cause 


dants  ?  Thirdly,  In  oppofition  to  your  infinuation,  that  Mary  Magdalene  was  a  common  woman,  I  with  it  to  be  confi- 
dered  whether  there  is  any  fcriptural  authority  for  that  imputation  ;  and  whether  there  be  or  not,  I  muft  contend,  that 
a  repentant  and  reformed  woman  ought  not  to  be  efteemed  an  improper  witneis  of  a  fa£t.  The  conje&ure  which  you 
adopt  concerning  her  is  nothing  lets  than  an  illiberal,  indecent,  unfounded  calumny,  no,t  excuiable  in  the  mouth  of  a  li¬ 
bertine,  and  intolerable  in  yenr’s. 

“  The  book  of  Matthew  (continues  Paine)  goes  on  to  fay  :  4  An ft  behold  there  was  an  earthquake,  for  the  ar.gel  of 
the  Lord  defeended  from  heaven,  and  came  and  rolled  back  the  ftone  from  the  door,  and  fat  upon' it ;  —  but  the  other 
books  fay  nothing  about  any  earthquake/ — What  then  ?  does  their  lilence  prove  that  there  was  none  ‘  Nor  about  the 
angel  rolling  back  the  ftone  and  fitting  upon  it/ — What  then  ?  does  their  filence-  prove  that  the  ftone  was  not  rolled  back 
by  an  angel,  and  that  he  did  not  fit  upon  it  ‘  And  according  to  their  accounts  there  was  no  angel  fitting  there/* — This 
conclufion  (fays  his  Lordlhip)  I  muft  deny  ;  their  accounts  do  not  fay  there  was  no  angel  fitting  there  at  the  time 
that  Matthew  fays  he  fat  upon  the  ftone.  They  do  not  deny,  the  fa&,  they  limply  omit  the  mention  of  it ;  and  they  all 
take  notice  that  the  women,  when  they  arrived  at  the  fepulchre,  found  the  ftone  rolled  away  :  hence  it  is  evident 'that  the 
ftone  was  rolled  away  before  the  women  arrived  at  the  fepulchre.;  and  the  ether  evangdifts,  giving  an  account  of  what 
Happened  to  the  women  when  they  reached  the  fepulchre,  have  merely  omitted  giving  an  account  of  a  t  ran  faction  previous 
t©  their  arrival.  Where  is  the.  contradidion  What  fpaee  of  time  intervened  between  the  rolling  away  the  ftone  and 
the  arrival  of  the  women  at  the  fepulchre,  is  nowhere  mentioned  ;  but  it  certainly  \va3  long  enough  for  the  ami  el  to  hav^: 
changed  his  polition  ;  from  fitting  on  the  outfide  he  might  have  entered  into  the  fepulchre  ;  and  another  angel  might  have 
made  hb  appearance,  or,  from  the  firft,  there  might  have  been  two,  one  on  the  outfide  rolling  away  the  ftone,  and  the 
other  within.  Luke,  you  tell  us,  ‘  fays  there  were  two,  and  they  were  both  [lauding  ;  and  John  lays  there  were  two? 
and  b<4th  fitting/  —  It  is  impoffible,  I  grant,  even  for  an  angel  to  be  fitting  and  Handing  at  the  fame  inflant  of  time  ;  but ;• 
Luke  and  John  do  not  fpeak  of  the  fame  inflant,  nor  of  the  fame  appearance. — Luke  fpeaks  of  the  appearance  to  all  the; 
•women;  and  John  of  the  appearance  to-Mary  Magdalene  alone,  who  tarried  weeping  at  the  fepulchre  after  Peter  and 
John  had  left  it.  But  I  forbear  making  any  more  minute  remarks  on  It  ill  minuter  objections,  all  of  which  arc 

grounded  on  this  miftake _ that  the  angels  were  feen  at  one  particular  time,  in  one  particular  place*  and>  by  the  fames: 

individuals/’ 
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Theology,  caiife  when  the  choice  lVma^e,  t  relation  is  formed  between 
Si-  <  ^hri"  t^ie  "  ^  anc*  l^c  °kje&  choice,  which,  from  being  Origi- 
lA'ftian!  F1  nally  indifferent,  now  becomes  a  favourite  objeft.  But  nei- 
ther  his  Grace,  nor  any  other  afferter  of  human  liberty,  has 
ever  affirmed  or  fuppofed,  that  any  man  or  body  of  men 
could  deliberately  choofe  evil  for  its  onvn  fake ,  or  enter  zea. 
loufiy  upon  a  tedious  and  difficult  enterprise,  from  which 
no  good  could  pofftbly  artfe>  and  from  which  unmixed  mifery 
-Was  clearly  fore  fen  as  the  necejfary  refult  of  every  fep  of  the 
progrefs .  Such,  however,  mull  have  been  the  choice  and 
the  condudl  of  the  appflles,  when  they  refolved  to  preach  a 
new  religion  founded  on  the  refurre&ion  of  Jefus,  if  they 
did  not  certainly  know  that  Jefus  had  rifen  from  the  dead. 
And  thi3  condu&  mufl  have  been  adopted,  and  in  oppofition 
to  every  motive  which  can  influence  the  human  mind;  have 
been  perfevered  in  by  a  great  number  of  men  and  women, 
without  the  {mailed  contradiction  having  ever  appeared  in 
,  the  various  teftimonies,  which  at  different  times,  and  under 
the  cruelleft  tortures,  they  all  gave  to  a  variety  of  circum* 
fiances,  of  which  not  one  bad  its  foundation  in  truth.  He 
who  can  admit  this  fuppofition,  will  not  furely  objeCl  to  the 
incredibility  of  miracles.  The  Tefurreftion  of  a  man  from 
the  dead  is  an  event  fo  different  indeed  from  the  common 
courfe  of  things,  that  nothing  but  the  moll  complete  evi¬ 
dence  can  make  it  an  obje&  of  rational  belief ;  but  as  the 
refurredlion  of  Jefus  has  always  been  faid  to  have  had  God 
for  its  Author,  it  is  an  effedd  which  does  not  exceed  the 
'  power  of  the  caufe  affigned,  and  is  therefore  an  event  pof- 
fible  in  itfelf  and  capable  of  proof.  It  is  a  deviation  from 
the  laws  of  nature,  but  it  is  not  contradi&ory  to  any  one  of 


thofe  laws. 

That  a  great  number  of  men  and  women  (hould  delibe¬ 
rately  form  a  plan  of  ruin  and  mifery  to  themfelves,  with¬ 
out  a  proibecf  of  the  fmallefl  advantage  either  in  this  world 
or  in  the  next,  is  as  different  from  the  common  courfe  of 
things  as  the  refurre&ion  from  the  dead  ;  and  therefore  in 
itfelf  at  leaft  as  great  a  miracle  :  but  that  they  fhould  per- 
fift  in  profecuting  this  plan  in  the  midft  of  torments  ;  that 
they  fhould  fpread  themfelves  over  the  whole  world,  and 
everywhere  publifh  a  number  of  falfehoods,  without  any 
one  of  them  contradi&ing  the  reft  ;  that  truth  fhould  never 
efcape  them  either  in  an  unguarded  moment,  or  when  ling¬ 
ering  on  the  rack,  and  yet  that  all  their  lies  fhould  be  in 
perfedl  agreement  with  each  other;  that  they  fhould  every 
one  of  them  court  fufferings  for  a  perfon  whom  they  knew 
to  be  an  importer  ;  that  not  one  of  the  number— not  even 
a  fingle  woman — fhould  have  fo  much  companion  for  a  fel¬ 
low-creature,  as  to  refeue  him  from  the  flames  by  confeffing 
a  truth  which  could  injure  nobody  —  not  even  the  fuffering 
deceivers  themfelves  — all  this  is  not  only  different  from  the 
common  courfe  of  things,  but  directly  contrary  to  the  moll 
known  laws  of  nature,  and  is  therefore  not  miraculous,  but 
may  be  pronounced  impoftible.  Yet  this  impoffibiliiy  we 
mufl  admit,  or  acknowledge,  that  as  {i  Chriit  died  for  our 
fins,  according  to  the  Scriptures,  and  was  buried;  fo  he  rofe 
again  the  third  day  according  to  the  Scriptures  ;  that  he 
was  feen  of  Cephas,  then  of  the  twelve  ;  after  that  of  above 
£ve  hundred  brethren  at  once  ;  after  that  of  James  ;  then  of 
all  the  apo flies  ;  and  that  he  was  laft  of  all  feen  of  St 
Paul*,"  who  was  converted  by  the  vihon  to  preach  the 
faith  which  till  then  he  had  pe’-fecuted. 

Thus  are  we  allured,  that  “  thofe  who  have  fallen  afleep 
in  Chrill  are  not  loft,  Jince  he  is  rifen  from  the  dead,  and 
are  affined  fcecciriC  the  ftrft  fruits^of  them  that  flept.  For  fince  by  man 
;hw4'n"ca,r.e  death,  by  man  came  alio  the  refurreaioa  ol  the  dead. 

For  as  in  Adam  all  die,  even  io  m  Cl) nil  ihan  all  be  made 
alive.  But  every  man  in  his  own  order :  Chrill  the  firft- 
fruits,  afterwards  they  that  are  thrift’s  at  his  coming ;  for 
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all  that  are  in  the  graves  (hall  hear  his  voice,  atid  fhall  come  ThCc;* 
forth  ;  they  that  have  done  good  unto  the  relurredlion 
life,  and  they  that  have  done  evil  to  the  refurreclion  of  dam-^arlyC: 
nation 

Our  bleffed  Lord  having  converfed  familiarly  with  the^Tc^ 
eleven  apoftles  for  forty  days  after  his  fefurredlioil,  inflruc-xv- 
ting  them  in  the  things  pertaining  to  the  kingdom  of  God }aiid 


having  extended  their  authority  as  his  minillers,  by  giving 


them  a  commiffion  to  teach  all  nations,  and  make  them  his 
difciples,  by  baptizing  them  in  the  name  of  the  Father,  and 
of  the  Son,  and  of  the  Holy  Ghoft ;  and  having  promifed 
them  power  from  on  high  to  enable  them  to  di (charge  the 
duties  of  fo  laborious  an  office — led  them  out  as  far  as  Be¬ 
thany,  that  they  might  be  witneffes  of  his  afcenfion  into 
heaven.  u  When  they  therefore  were  come  together,  they 
afked  of  him,  faying,  Lord,  wilt  thou  at  this  time  reftore 
again  the  kingdom  to  Ifrael  l  And  he  faid,  it  is  not  for  you 
to  know  the  times  and  the  feafons,  which  the  Father  hath 
put  in  his  own  power.  But  ye  fhall  receive  power  after  that 
the  Holy  Ghoft  is  come  upon  you  ;  and  yc  fhall  be  witneffes 
unto  me,  both  in  Jerufalem,  and  in  all  Judea,  and  in  Sama¬ 
ria,  and  unto  the  uttermoil  parts  of  the  earth.  But  tarry  ye 
in  the  city  of  Jerufalem,  until  ye  be  endued  with  power  from 
on  high  ;  and  he  lift  up  his  hands  and  bleffed  them  ;  and  it 
came  to  pafs  while  he  bleffed  them,  he  was  parted  from  them, 
and  a  cloud  received  him  out  of  their  fight.  And  while 
they  looked  ftedfaftly  towards  heaven,  as  he  went  up,  be¬ 
hold,  two  men  ftood  by  them  in  white  apparel  ;  who  alfo 
faid,  ye  men  of  Galilee,  why  ftand  ye  gazing  up  into  hea¬ 
ven  ?  This  fame  Jefus,  who  is  taken  up  from  you  into  hea¬ 
ven,  fhall  fo  come,  in  like  manner  as  ye  have  feen  him  go 
into  heaven.  And  they  worfhipped  him,  and  leturaed  to 
Jerufalem  with  great  joy  #  »§StIi 

That  our  bleffed  Lord  afeended  into  heaven,  will  hardly xxiv, 49. 
be  denied  in  the  prefent  age  by  any  one  who  admits  that  he 53- 
rofe  from  the  dead.  The  afcenfion  was  indeed  the  natural 
confequence  of  the  refnrie&ion  ;  for  we  cannot  fuppofethat  *I9, 
a  man  would  be  called  back  from  the  grave  to  live  for  ever  Proofs  0 
in  a  world  where  all  other  men  fall  in  fucceffion  a  prey  to  ChrifVs 
death.  The  purpofe  for  which  he  died  was  to  recover  force“ 
the  defendants  of  Adam  every  privilege  which  they  had 
forfeited  through  his  tranfgreffion  ;  and  if,  as  has  been  ge¬ 
nerally  believed,  mankind  were  by  the  terms  of  the  firft  co¬ 
venant  to  enjoy  eternal  life  in  heaven,  fome  proof  was  necef- 
fary  that  Chrill  by  his  death  and  refurre&ion  had  opened 
the  kingdom  of  heaven  to  all  faithful  obfervers  of  the  terms 
of  the  feccnd.  Hence  it  was  prophefled  §  of  the  Meffiah, ,  ly 
in  whom  all  the  nations  of  the  earth  were  to  be  bleffed,  thatjS,ai 
“  he  fhould  afeend  on  high,  lead  captivity  captive,  and  fit Micahi 
on  the  right  hand  of  God  until  his  enemies  fhould  be  made1 3v 
his  footHool.”  It  was  therefore  of  the  greateft  importar.ee 
to  the  apoftles  to  have  fufficient  proof  of  their  Mailer’s  ex¬ 
altation  to  the  right  hand  of  the  Majelly  on  high  ;  for  other- 
wife  they  could  neither  have  looked  for  an  entrance  into  heaven 
themfelves,  by  a  new  and  living  way,  as  the  author  of  the 
epiftle  to  the  Hebrews  expreftts  it,  nor  have  preached  Jelus 
as  the  Meffiah  promifed  to  their  fathers,  fince  they  could 
not  have  known  that  ip  him  thefe  prophecies  were  fulfilled. 

But  the  proot  vouch!  afed  them  was  the  moft  complete  that 
the  natuie  of  the  thing  would  bear.  The  fpectators  of  the 
afcenfion  were  many;  for,  according  to  the  jiiftory  of  St 
Luke*,  thofe  who  returned  from  the  Mount  of  Olives  to*  aSs 
Jerufalem,  and  prepared  themfelves  for  the  coming  of  then— 
Holy  Ghoft,  were  in  number  about  fix  fcore  ;  and  to  fucli 
a  cloud  of  witneffes  the  evangelilt  would  not  have  appealed, 
had  not  the  fadt  he  was  recording  been  very  generally 
known.  Yet  thefe  were  perhaps  but  part  of  the  witneffes; 
for  fmee  Chrill  had  told  to  his  diiciples  that  he  was  to  af¬ 
eend 
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c end  to  Vug  Father  and  their  Father,  to  his  God  and  their 
Ged,  and  that  he  was  goingf  to  prepare  a  place  for  them, 
that  where  he  is  there  they  might  be  likewife  ;  we  can  hard¬ 
ly  doubt  but  that  all  who  believed  in  him  as  the  Redeemer 
of  the  world  would  take  care  to  be  prefent,  not  only  to 
view  their  Mailer’s  triumph  over  all  his  enemies,  but  alfo 
to  have  a  fight  of  that  glory  which  awaited  themfelves.  It 
v/as  on  this  occafion  probably  that  he  was  feen  alter  his  re- 
furre&ion  by  above  live  hundred  brethren  at  once,  of  whom 
the  greater  part  were  alive  at  the  writing  of  St  Paul’s  firft 
epiltle  to  the  Corinthians. 

But  though  fuch  multitudes  of  people  faw  Jefus  lifted  up 
from  the  mount,  and  gradually  vanifh  out  of  their  fight, 
fome  other  evidence  feemed  neceflary  to  certify  them  of  the 
place  to  winch  he  had  gone.  Two  angels  therefore  ap¬ 
pear,  and  atteft  what  human  eyes  could  not  fee,  but  what 
was  indeed  the  confequence  of  what  they  had  feen.  They 
atteft  that  Chrift  had  afeended  to  heaven,  not  to  defeend 
again  till  the  lalt  day  ;  and  furely,  with  refped  to  this  point, 
the  citizens  of  heaven  were  the  moll  unexceptionable  wit- 
nefles.  We  mud  therefore  acknowledge  and  confefs,  againd 
all  the  wild  herefies  of  old  (k),  that  Jefns  Chrill  the  Son  of 
God,  who  died  and  rofe  again,  did  with  the  fame  body  and 
foul  with  which  he  had  lived  upon  earth  afeend  up  “  into 
heaven,  there  to  appear  in  the  prefence  of  God  for  us 
Having  in  the  outward  tabernacle  of  this  world  once  offer¬ 
ed  up  himfelf  a  pure  and  perfed  facrifice  for  the  expiation 
of  our  fins,  he  entered  within  the  veil  into  the  moll  holy 
place,  there  to  prefent  his  blood  before  God  himfelf,  in  or¬ 
der  to  obtain  mercy  for  us,  and  redore  us  to  the  Divine  fa¬ 
vour.  So  that,  “  if  any  man  fin,  we  have  an  advocate  with 
the  Father,  Jefus  Chrid  the  righteous,  who  is  the  propitia¬ 
tion  lor  our  fins,  and  not  for  ours  only,  but  alfo  for  the 
fins  of  the  whole  world  ;  and  he  is  able  to  fave  to  the  utter- 
moll  thofe  that  come  to  God  by  him,  feeing  he  ever  liveth 
to  make  intercefiion  for  us.”  ' u  Seeing  then  that  we  have 
a  great  high-pried,  who  is  palfed  into  the  heavens,  Jefus  the 
Son  of  God,  we  may  through  him  come  boldly  unto  the 
throne  of  grace,  that  we  may  obtain  mercy,  and  find  grace 
to  help  in  time  of  need.” 

Blit  it  is  not  the  office  of  a  pried  only  that  our  Lord 
difeharges  in  heaven  ;  he  is  reprefented  as  fitting  on  the 
right  hand  of  God,  to  denote  that  regal  authority  with 
which  he  is  now  veiled  ;  “  angels,  and  authorities,  and 
powers,  being  made  fubjed  to  him  J.”  Hence  it  is,  that 
after  his  refurredion,  he  faid  of  himfelf  f,  “  all  power  is 
given  unto  me  in  heaven  and  in  earth  for,  as  St  Paul  in¬ 
forms  us  J,  “  becaufe  he  humbled  himfelf  and  became  obe¬ 
dient  unto  death,  even  the  death  of  the  crofs,  therefore 
God  hath  highly  exalted  him,  and  given  him  a  name  which 
is  above  every  name  ;  that  at  the  name  of  Jefns  every  knee 
fhould  bow,  of  things  in  heaven,  and  things  in  earth,  and 
things  under  the  earth.”  And  this  fubmilfion  is  due  to 
him,  becaufe  “  God  raifed  him  from  the  dead,  and  fet  him 
at  his  own  right  hand  in  the  heavenly  places,  far  above  all 
principalities  and  powers,  and  might,  and  dominion,  and 
every  name  that  is  named,  not  only  in  this  world,  but  alfo 
in  that  which  is  to  come  ;  and  hath  put  all  things  under 
his  feet,  and  gave  him  to  be  head  over  all  things  to  the 
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church*.”  As  God,  Chrift  poffeffej  a  kingdom,  which,  Theology, 
as  it  had  not  a  beginning,  can  never  have  an  end  ;  but  thejP’j® 
dominion,  of  which  the  apoftle  is  here  treating,  was  con-  14  £jan, 

ferred  upon  him  as  the  mediator  of  the  new  covenant,  and  ' - 

will  no  longer  continue  than  till  his  enemies  fhall  be  ftib-  *  Eph. 
dued  ;  for  we  are  told,  that  “  he  mull  reign  till  he  hath  ** 
put  all  enemies  under  his  feet ;  and  that  the  laft  enemy 
which  fhall  he  deflroyed  ,is  death.”  u  He  will  ranfom  Ins 
fubjecls  from  the  power  of  the  grave;  he  will  redeem  them 
from  death.  O  death,  he  will  be  thy  plague  ;  O  grave,  he 
will  be  thy  deftra&ion  J.”  The  trumpet  fh all  found,  the  f  Hofea 
graves  fhall  be  opened,  all  the  fons  and  daughters  of  A_xiam  XU1’ 
fhall  return  to  life,  and  death  fhall  be  fwallowed  up  in  vic¬ 
tory.  “  Then  cometh  the  end,  when  the  office  of  mediator 
ceafing,  he  fhall  have  delivered  up  the  kingdom  to  God, 
even  the  Father,  when  he  fhall  have  put  down  all  rule  and 
all  authority  and  power.  For  when  all  things  fhall  be  fub- 
dued  unto  him,  then  fhall  the  Son  alfo  himfelf  be  fubjed 
unto  him  that  put  all  things  under  him,  that  God  may  be 
all  in  all  ||.”  lj  r  ^or* 

The  fir  ft  confpicuous  proof  which  our  bleffed  Lord  gavels’  *4 
of  being  veiled  with  fupreme  power,  and  made  head  over  194 
all  things  to  the  church,  was  on  the  day  of  Pentccofl.  Hefcent  of 
He  had  told  the  apofiles  that  he  would  pray  the  Father  t0 
give  them  another  comforter,  who  fhould  abide  with  them the°apo.a 
for  ever,  even  the  Spirit  of  truth,  which  fhould  teach  them  files, 
all  things,  and  bring  all  things  to  their  remembrance  which 
he  had  faid  Unto  them.  He  had  allured  them,  that  it  was 
expedient  for  them  that  he  himfelf  fhould  go  away  ;  “  for 
if  I  go  not  away  (faid  he  J),  the  Comforter  will  not  comet  J(hn  z\i? 
unto  you  ;  but  if  I  depart,  I  will  lend  him  unto  you.”  At^‘ 
his  laft  interview  with  them,  juft  before  his  afcenfion,  he 
had  defired  them  to  tarry  at  Jerufalem  till  they  fhould  be 
endued  with  power  from  on  high,  before  they  entered 
upon  their  great  work  of  converting  the  nations.  Thefe 
promifes  were  amply  fulfilled ;  for  “  when  the  day  of  Pen- 
tecofl  was  fully  come,  they  were  all  with  one  accord  in 
one  place.  And  fuddenly  there  came  a  found  from  hea¬ 
ven  as  of  a  rufhino  mighty  wind,  and  it  filled  all  the  lioufe 
where  they  were  fitting.  And  there  appeared  unto  them 
cloven  tongues,  like  as  of  fire,  and  it  fat  upon  each  of  them. 

And  they  were  all  filled  with  the  Holy  Ghoft,  and  be^an 
to  fpeak  with  other  tongues,  as  the  Spirit  gave  them  ut¬ 
terance.  And  there  were  dwelling  at  Jerulalem  Jews,  de¬ 
vout  men,  out  of  every  nation  under  heaven.  Now  when 
this  was  noifed  abroad,  the  multitude  came  together,  and 
were  confounded,  becaufe  that  every  man  heard  them  fpeak 
in  his  own  language.  And  they  were  all  amazed,  and  mar¬ 
velled,  faying  one  to  another*  Behold,  are  not  all  thefe 
who  fpeak  Galileans  ?  And  how  hear  v/e  every  man  in  our 
own  tongue,  wherein  we  were  born  ?  Parthians,  and  Medes, 
and  Elanites,  and  the  dwellers  in  Mefopotamia,  and  in  Ju¬ 
dea,  and  Cappadocia,  in  Pontus  and  Afia,  Phrygia  and 
Pamphylia,  in  Egypt  and  in  the  parts  of  Libya  about 
Cyrenc,  and  ftrangers  of  Home,  Jews  and  profelytes,  Cretes 
and  Arabians — we  do  hear  them  fpeak  in  our  tongues  the 
wonderful  works  of  God.  And  they  were  all  amazed,  and 
were  in  doubt,  faying  one  to  another,  What  ineanetli  this*  ? 9  *  Adis  «» 
That  thofe  who  heard  the  apoftles  fpeak  fo  many  dif- 1  J3’ 

3  P  ferent 


(k)  There  was  one  Apelles  in  the  primitive  church,  who  was  condemned  as  a  heretic  for  teaching  that  Chrift’s  body 
,  was  diffolved  in  the  air,  and  that  he  afeended  to  heaven  without  it.  The  opinions  of  this  man  and  his  followers  are  da¬ 
ted  at  large  and  confuted  by  Tertullian,  Gregory  Nazianzen,  and  Epiphanius  ;  and  the  reader  who  thinks  fuch  ridicu- 
1  lous  notions  worthy  of  his  notice,  will  find  enough  faid  of  them  in  the  Notes  to  the  fixth  article  of  Pearfon’s  Exoofi- 
tion  of  the  Creed.  Perhaps  it  may  be  from  a  hint  communicated  in  thefe  Notes,  that  our  great  modern  couetfor 
of  the  evangelifts  has  difcovered,  if  it  be  indeed  true  that  he  pretends  to  have  eifeovered,  that  Telus  Chrift  is  flili 
upon  earth* 


4S2  T  H  E  O 

Tluology,  fercnt  languages  were  amazed,  is  what  we  fhould  naturally 

»  t  pm  r  r  1  ,  .1  r?_„i  •  _ i  _ _ _  _ 
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In  reply  to  this  obj  eXion,  it  has  been  well  observed  f ,  T :.enflRy| 


more  vecu  fLIpp0fe  •  but  that  a  fingle  individual  among  them  remained  that  it  fuppofes  what  is  called  the  purity,  elegance,  and  j! 
hariy  Chu- . . • i  •  .  f —  . .u„  ,,:r*  * - fn Mi* mi* tv.  nf  Imminw.  tn  he  fomethino’  natural  and  eflential 
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unconvinced,  is  aitonifhing  :  for  the  gift  of  tongues  on  the 
day  of  Pentecod  is  011c  of  the  moil  palpable  miracles  that 
was  ever  wrought.  It  is  likewite  one  ot  the  belt  authen¬ 
ticated  miracles  ;  for  the  book  entitled  the  Ails  of  the  Apof- 
ties  was  written  not  more  than  30  years  alter  the  event 
took  place  (fee  Scripture,  n°  1 68.)  ;  and  it  is  not  con¬ 
ceivable  that,  within  fo  fliort  a  period,  St  Luke,  or  any 
man  of  common  fenfe,  would  have  appealed  for  the  tiuth 
of  what  he  recorded  to  fo  many  inveterate  enemies  of  the 
Chriilian  name,  had  he  not  been  aware  that  the  miracu¬ 
lous  gilt  of  tongues  was  a  faX  incontrovertible.  We  all 
know  how  defirous  the  Jewifh  rulers  were  to  ftop  the  pro- 
grefs  of  the  faith,  by  whatever  means,  whether  of  fraud 
or  force  ;  but  if  this  miracle  w  as  not  really  performed,  they 
had  now  an  opportunity  of  doing  it*  efFeXually  by  means 
to  which  truth  and  honour  would  give  theh  approbation. 
Thoufands  mufl  have  been  alive  in  the  city  or  jerufalcm 
who  were  men  and  women  at  the  time  when  the  apoitles 
were  laid  to  have  been  thus  fuddenly  infpired  with  the 
tongues  of  the  Partisans,  Medes,  and  Elanites,  &c.  ;  and 
as  thefe  foreigners  were  themfelves  either  Jews  by  defeent, 
or  at  lead  profclytes  to  the  Jewifh  religion,  furely  the-clr.ef- 
priefts  would  have  found  multitudes  ready,  both  at  home 
and  abroad,  to  contradiX  this  confident  appeal  of  St  Luke’s, 
if  contradiction  had  been  poflible.  We  read  however  of 
110  objection  whatever  being  made  to  this  miracle.  Some 
of  the  audience,  indeed,  when  the  apoitles  addrelkd  people 
of  fo  many  nations  in  all  their  refpeXive  languages,  not 
underftanding  what  wasfaid,  and  taking  it  for  jargon  which 
had  no  meaning,  concluded,  not  unnaturally,  that  the 
fpeakers  were  full  of  new  wine,  and  mocked  them  for  being 
drunk  fo  early  in  the  day  ;  but  this  is  a  cireumitance  which, 
fo  far  from  rendering  the  miracle  doubtful,  adds  much  to 
the  credit  of  the  hiltorian,  as  it  would  hardly  have  occur¬ 
red  to  the  writer  of  a  narrative  wholly  falfe,  and  would 
certainly  not  have  been  mentioned,  had  he  known  that  the 
apollles  really  attempted  to  impofe  upon  the  multitude  un¬ 
meaning  founds  lor  foreign  languages. 

As  it  is  thus  certain  that  the  apollles  were  miraculoufly 
furnifned  with  the  gift  of  tongues,  fo  the  elegance  and 
propriety  of  that  miracle  to  attcil  the  real  defeent  of  the 
Spirit  of  truth,  who  was  to  teach  them  all  things,  and  en¬ 
due  them  with  power  iiom  on  high  to  convert  the  nations, 
can  never  be  enough  admired  by  the  pious  Chriilian  ;  for 
words  being  the  vehicle  of  knowledge,  an  ability  to  Ipeak 
the  different  languages  of  the  earth  was  abfolutely  necef- 
fary  to  enable  thofe  who  had  been  originally  fifnermen  to 
go  into  all  the  world  and  preach  the  gofpel  to  every  crea 
Pr  MM-  ture.  Yet  there  have  been  writers  J,  .who,  thougl 
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to  call  in  queftion  the  reality  of  the  gift  of  tongues  on  the 
day  of  Pentecod,  have  contended,  that  it  was  a  gitt  u  not 
lalling,  but  inflan  tan  eons  and  trarifitory  ;  not  bellowed  upon 
them  for  the  eonllant  work  of  the  minidry,  but  as  an  oc- 
calional.  fign  only,  that  the  perfon  endowed  with  it  was  a 
c  ho  fen  mintfter  of  the  gofpel ;  which  lign,  according  to 
them,  ceafed  and  totally  vanifhed  as  foon  as  it  had  fei  ved 
that  particular  purpofe.”  I  he  chief  argument  upon  which 
this  opinion  is  attempted  to  be  built,  is  drawn  from  the 
feripture  Greek,  which  is  laid  to  be  “  utterly  rude  and 
barbarous,  and  abounding  with  every  fault  which  can  pof- 
fibly  deform  a  language  ;  whereas  we  fhould  naturally  ex- 
peX  to  find  an  infpired  language  pure,  clear,  noble,  and 
alFeXing,  even  beyond  the  force  of  common  fpeecli  ;  fince 
*  Mi -d.e-  can  come  from  God  but  what  is  perfect  in  its  kind. 

In  fhort,  we  fhould  expeX,  fays  the  oljeXer,  the  purity  of 
Plato  and  the  eloquence  of  Cicero 
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fublimity,*of  language,  to  be  fomething  natural  and  eflential 
to  human  fpeech,  and  inherent  in  the  conditution  of  things.  ar‘^ 
“  But  the  matter  is  far  otherwiie.  Thele  qualities  are  ac-f  wariuu 
cidental  and  arbitrary,  and  depend  on  cuilom  and  falhion  ; tl,n  s  IV 
modes  of  humanity  as  various  as  the  differing  climes  o 
the  earth;  and  as  incondant  as  the  tempers,  genius,  and  ' j 
clrcumitances,  of  its  inhabitants.  For  what  is  purity ,  but  Antwerp 
the  ufe  of  fuch  terms  and  their  combinations  as  the  caprice 
of  a  writer  ot  fpeaker  ot  authority  hath  preferred  to  their 
equals?  what  is  elegance,  but  fuch  a  turn  of  idiom  as  a 
fafhionable  fancy  hath  brought  into  credit  ?  and  what  13 
fub  limit y,  but  the  application  of  fuch  images  as  arbitrary 
and  cafual  connexions,  rather  than  their  own  native  gran¬ 
deur,  have  dignified  and  ennobled  ?  The  confequence  of  this 
is,  that  the  mode  of  compofition  which  is  a  model  of  per¬ 
fection  to  one  nation  or  people,  has  always  appeared  either 
extravagant  or  mean  to  another.  Afiatic  and  Indian  elo¬ 
quence  was  elleemed  hyperbolical  and  unnatural  by  the 
Greeks  and  Romans,  and  is  fo  elleemed  byr  us  ;  whilil  the 
Greek  and  Roman  eloquence  in  its  turn  appeared  c  >ld  and 
iniipid  to  the  warm  inhabitants  of  the  eafl ;  and  ours  would 
appear  perhaps  kill  colder.  But  the  New  Teftament  was 
ddigned  for  the  rule  of  life  to  all  mankind.  Such  a  rule 
required  inspiration  ;  and  infpiration,  fay  the  objeCters.  im¬ 
plies  the  mod  perfeX  eloquence.  What  human  model  then 
was  the  Holy  Ghofl  to  follow  ?  for  a  human  model  it  mud 
have  been,  becaufe  there  was  no  other  ;  and  if  there  had, 
no  other  would  have  anfwered  the  purpofe,  which  was  to 
make  a  due  imprefiion  on  the  mind  and  affeXions.  Should 
the  eadern  eloquence  have  been  employed?  But  it  would 
have  been  too  fwelling  and  animated  for  the  wed.  Should 
the  weflern  ?  This  would  have  been  too  dill  and  inaXive 
for  the  ead.  Or  fnppofe  us  only  iolieitous  for  what  we 
bell  uiiderftand  ;  which  fpecies  of  this  latter  genus  fhould 
the  facred  writers  have  preferred  ?  rl  he  diffolute  foftnefs  of 
the  Afiatic  Greeks,  or  the  dry  concifenefs  ot  the  Spartans  ?, 

The  flowing  exuberances  of  Attic  eloquence,  or  the  grave 
feverity  of  the  Roman  ? 

“But  are  there  not  fome  general  principles  of  eloquence 
in  common  to  all  the  fpecies?  I  here  are.  Why  then  fhould 
riot  thefe  have  been  employed  to  credit  the  apoflolic  infpira¬ 
tion  ?  Becaufe  the  end  even  of  thefe  (replies  our  author)  b 
to  millead  reafon,  and  inflame  the  pafiions  ;  which  being 
abhorrent  to  the  truth  and  purity  of  our  holy  religion,  were 
veiy  fitly  lejeXed  by  the  infpired  penman.  B elides,  it 
might  ealily  be  known  to  have  been  the  purpofe  of  Provi-  4 
dence,  though  fuch  purpofe  had  not  been  exprefsly  decla¬ 
red,  that  the  gofpel  fhould  bear  all  poflible  marks  of  its 
divine  original,  as  well  in  the  courfe  of  its  progrefs  as  in 
the  circumdances  of  its  promulgation.  To  this  end,  the 
human  inflruments  of  its  conveyance  were  mean  and  illite¬ 
rate,  and  chofen  from  among  the  lowed  of  the  people,  that 
when  the  world  faw  it  felt  converted  by  the  foofhnefs  of 
preaching ,  as  the  only  learned  apodle  thinks  fit  to  call  it, 
unbel  evers  might  have  no  pretence  to  aferibe  its  fucceis  to, 
the  parts,  or  ftations,  or  authority,  of  the  preachers.  Now 
had  the  language  infpired  into  thefe  illiterate  men  beea 
the  eloquence  of  Plato  ’or  Tully,  Providence  would  have 
appeared  to  counteraX  its  own  meafures,  and  to  defeat  the 
purpofe  bed  calculated  to  advance  its  glory.  But  God  is 
wife,  though  man  is  a  fool.  The  courfe  of  Providence  was 
uniform  and  eonllant  :  It  not  only  chofe  the  weaked  ifldruj 
inents,  but  carefully  kept  out  of  their  hands  that  powerful 
weapon  of  v/ords  which  their  adverfaries  might  lo  eafily 
have  wreded  to  the  difhonour  of  the  gofpel.  Common 
fenfe  tells  us>  that  the  ftyle  ot  an  univerfal  law  fhould  re¬ 
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fcy#  tain  what  is  common  to  all  languages,  and  negleft  what  is 
u‘  peculiar  to  each.  It  fhould  retain  nothing  but  clearness 
ri*and  precision,  by  which  the  mind  and  fentiments  of  the 
writer  are  intelligibly  conveyed  to  the  reader.  This  quality, 
is  effential,  invariably  the  fame,  and  independent  of  cuftom 
and  falhion.  It  is  the  confeqtience  of  fyntax,  the  ve^y  thing 
in  language  which  is  leaf!  pofitive,  as  being  formed  on  the 
principles  of  philofophy  and  logic  :  whereas  all  befides,  from 
the  very  power  of  the  elements  and  fignification  of  the  terms 
to  the  tropes  and  figures  in  compofition,  are  arbitrary  ;  and, 
as  deviating  fr®m  thefe  principles,  frequently  vicious.  But 
this  quality  of  clearnefs  and  precifion  eminently  diftinguifhes 
the  writings  of  the  New  Tefiament  ;  infomuch  that  it  may 
be  eafiiy  fhown,  that  whatever  difficulties  occur  in  the  fa- 
cred  books  do  not  aiife  from  any  imperfect  information 
caufed  by  this  local  or  nominal  barbarity  of  flyle;  but  either 
from  the  fublime  or  obfeure  nature  of  the  things  treated 
of,  or  from  the  intentional  concifenefs  of  the  writers  ;  who, 
in  the  cafual  mention  of  any  thing  not  effential  to  the  dif- 
penfation,  always  obferve  a  ftudied  brevity.” 

After  much  ingenious  and  found  reafoning  on  the  nature 
of  language  in  general,  our  author  concludes,  that  the  style 
of  the  New  Teflament,  even  on  the  fnppolition  of  the  truth 
of  what  has  been  faid  to  its  diferedit,  is  fo  far  from  proving 
the  language  not  to  be  divinely  infpired,  that  it  bears  one 
certain  mark  of  that  original.  “  Every  language  confilts 
of  two  diditift  parts,  the  fingle  terms,  and  the  phrafes  and 
idioms.  Suppole  now  a  foreign  language  to  be  inftanta- 
neoufly  introduced  into  the  minds  of  illiterate  men  like  the 
apoftles;  the  iinpreffion  mull  be  made  either  by  fixing  in 
the  memory  the  terms  and  fingle  words  only  with  their  figni- ' 
fication,  as,  for  inftance,  Greek  words  correfponding  to  fuch 
or  fuch  Syriac  or  Htbiew  words  ;  or  elle,  together  with 
that  fimple  imprefiiou,  by  enriching  the  mind  with  all  the 
plivafes  and  idioms  o"  the  language  fo  infpired.  But  to 
enrich  the  mind  with  the  peculiar  phrafes  and  idiom  of  a 
foreign  language,  would  require  a  pievious  impreffion  to  be 
made  of  the  manners,  notions,  falhions,  and  opinions,  of  the 
people  to  whom  that  language  is  native  ;  becaufe  the  idiom 
and  phrafes  arife  front  and  are  dependent  on  thefe  manners. 
But  this  would  be  a  wafte  of  miracles  without  fufficient 
caufe  or  occaiion  ;  for  the  Syriac  or  Hebrew  idiom,  to 
wliich  the  Jews  were  or  themfelves  enabled  to  adapt  the 
Greek  or  any  other  words,  abundantly  ferved  the  uferiil 
purpofes  of  the  gift  of  tongues,  which  all  centered  in  thofe 
tongues,  being  fo  fpoken  and  written  as  to  be  clearly 
understood.  Hence  it  follows,  that  if  the  ftyle  of  the 
New  Teftament  were  indeed  derived  from  that  language 
which  was  miraculoufly  impreffed  upon  the  apoftles  on  the 
day  of  Pentecoff,  it  muft  be  juft  fnch  a  one  as  in  reality 
we  find  it  to  be  ;  that  is,  it  muft  confift  of  Greek  words  in 
the  Syriac  or  Hebrew  idiom.” 

The  immediate  author  of  this  gift,  fo  neceffary  to  the 
propagation  of  the  gofpel,  was  the  Spir  t  of  truth,  or  the 
Comfoiter,  who  is  the  Holy  Ghoft  and  the  third  perion 
in  the  blefled  Trinity .  1  hat  theie  are  three  perfons  in  the 

one  Godhead,  has  been  fhewn  at  large  in  a  former  fedion 
of  this  article  ;  and  that  the  Holy  Ghoft  is  one  of  theie 
three,  might  be  fafely  concluded  from  the  form  of  baptifm 
inftituted  by  Chrift  himfelf.  But  as  more  ptaufible  objec- 
tions  have  been  urged  againft  his  divinity  than  any  that  we 
have  met  with  a?ainft  the  divinity  of  Chrift,  it  may  not 
be  improper  to  confider  thefe  before  we  proceed  to  give 
an  account  of  the  graces  which  he  imparted  to  the  in  rant 
church,  and  of  the  apoftles  preaching  under  his  influence. 
By  the  Arians  the  Holy  Ghoft  is  conhdered  as  a  creature  ; 
by  the  Socinians  and  modern  Unitarians,  as  they  call  them- 
felves,  the  words  Holy  Qhojl  are  fuppofed  to  exprefs,  not  a 
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perfon  or  fpiritual  fubfiftencf,  but  merely  an  energy  or  ope-  Th« 'logyf\ 
ration,  a  quality  or  power,  of  the  Father,  wliom  alone  they  . 

acknowledge  to  be  God.  If  this  dodriue  can  be  confuted,  £ym 
the  Arian  hypothefis  will  fall  to  the  ground  of  itfelf  ;  for  — y— -* 
it  is  not  conceivable  that  any  infpired  teacher  fhould  command 
his  followers  to  be  baptized  in  the  name  of  the  felf-exillent 
God  and  two  creatures.  _  200 

It  is  ad  fitted  by  the  Socinians  themfelves,  that  in  the  Ohje&ions. 
feriptures  many  things  are  fpoken  of  the  Holy  Ghoft  which 
can  be  properly  predicated  only  of  a  perfon  ;  but  the  in¬ 
ference  drawn  from  this  conceffton  they  endeavour  to  in¬ 
validate  by  obferving,  that  in  feripture  there  are  like  wife 
expreflions  in  wliich  things  are  predicated  of  abftrad ‘virtues, 
which  can  be  literally  true  only  of  fnch  perfons  as  pradife* 
thefe  virtues.  Thus  when  St  Paul  fays  *,  that  “  charity  *  r  Cor. 
fuffereth  long  and  is  kind,  charity  envieth  not,  charity  xui»  4—3.* 
vaunteth  not  itfelf,  is  not  puffed  up,  &c.”  we  cannot  fup- 
pofe  his  meaning  to  be,  that  thefe  actions  are  performed  by 
charity  in  the  abftrad,  but  that  every  charitable  petfpn,  in' 
confequence  of  that  one  Chriftian  grace,  fuffereth  long  and 
is  kind,  envieth  not,  vaunteth  not  himitlf,  and  is  not  pufled! 

Up,  &c.  In  like  manner,  fay  they,  perfonal  adions  are  at¬ 
tributed  to  the  Holy  Ghoft,  which  itielf  i*  no  perfon,  but 
only  the  virtue,  power,  or  efficacy,  of  God  the  Father  ; 
becaufe  God  the  Father,  who  is  a  perfon,  performs  fuch 
adions  by  that  power,  virtue,  or  efficacy,  in  himfelr.  which 
is  denominated  the  Holy  Ghoft.  1  hus  when  we  read  J  f  Adis  x. 
that  “the  Spirit  faid  unto  Peter,  Behold  three  men  feek‘9>2x-  - 
thee;  arife  therefore  and  get  thee  down,  and  go  with  them, 
doubting  nothing,  for  I  have  lent  them  we  muft  nnder- 
ftand  that  God  the  Father  was  the  perfon  who  fpoke  theie 
words  and  fent  the  three  men  ;  but  becaufe  he  did  fo  by 
that  virtue  in  him  which  is  called  the  Spirit ,  therefore  the 
Spirit  is  faid  to  have  fpoken  the  words  and  fent  the  men. 

Again,  when  “the  Holy  Ghoft  faid  ||  to  thofe  at  Antioch J. 

Separate  me  Barnabas  and  Saul  for  the  work  vvhereunto  I 
have  called  them  ;  *  we  are  to  conceive  that  it  was  God  the 
Father  who  commanded  the  two  apoftles  to  be  feparated 
for  the  work  to  which  he  had  called  them ;  but  becaufe  he 
had  done  all  this  by  that  power  within  him  which  is  called 
the  Holy  Ghoft,  therefore  his  words  and  a&ions  are  attri¬ 
buted  to  the  Holy  Ghoft,  juft  as  long-tuffeiing  in  men  is 
attributed  to  charity.  ioi 

This  realoning  has  a  plaufible  appearance,  and  would  be  Anfwcred. 
of  much  force  were  all  the  actions  which  in  feripture  are 
attributed  to  the  Holy  Ghoft  of  fuch  a  nature  as  that  they 
could  be  fuppofed  to  have  proceeded  from  the  perion  of 
God  the  Father  in  confequenee  of  any  particular  power 
or  virtue  in  him  ;  but  this  is  far  trom being  the  cafe.  rIhus 
“  the  Spirit  is  faid  f  to  make  interceffion  for  us but  with  f  Rom. 
whom  can  we  fuppofe  God  the  Father,,,  the  fountain  of  di-^u* 
vinity,  to  intercede  ?  Our  Saviour  allured  If  his  difciples,  j  st  J ^>Iirfc 
that  the  Father  would,  in  his  name,  fend  to  them  the  Holy  xiv;  x6\ 
Ghoft,  who  is  the  Comforter;  that  he  would,  himfelf  lendxv.  26. 
the  Comfoiter  unto  them  from  the  Father  ;  that  the  Com-^1*  *3> 
forter,  fhould  not  Ipeak  of  himfelf,  but  fpeak  cmly  what  he 
fhould  hear  ;  and  that  he  fhould,  receive  of  Chrift’s,  and 
{hew  it  unto  them.  But  we  cannot,  without  blafphemy 
and  abfmdity,  fuppofe  that  the  Father  would,  in  the  name 
of  Chrift,  fend  himielf ;  that  the  Son  would  fend  the  Fa¬ 
ther  from  the  Father;  that  the  Father  would  not  fpeak 
of  himfelf,  but  fpeak  only  what  he  heard  ;  or  that  either- 
the  Father  in  perfon,  or  a  quality  of  the  Father,  fhould 
receive  any  thing  of  Chrift  to  fhew  unto  the  apoftles.  , 

The  fagacity  of  Socinus  perceived  the  force  of  fuch- ob¬ 
jections  as  thefe  to  his  notion  of  the  Holy  Gholl,  being 
nothing  more  than  the  power  of  the  Father  perfon i fled  ; 
and  therefore  he  invented  another  profopopeia  to  ferve  his 
3  P  2  purpofc 
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may  be  confidered  either  as  a  property  or  power  in  God, 
or  as  the  things  on  which  that  power  is  working.  When 
taken  in  the  former  fenfe,  the  Spirit,  where  any  perfonal 
attribute  is  given  to  it,  means  God  the  Father  ;  when  taken 
in  the  latter  fenfe,  it  means  the  man  on  whom  the  power 
of  the  Father  is  working  ;  who,  as  long  as  he  is  affe&ed 
by  that  power,  is  therefore  called  the  Spirit  of  God  ;”  and 
he  quotes,  we  think  moil  abfurdly,  the  tenth  verfe  of  the 
fecond  chapter  of  the  firft  epiltle  to  the  Corinthians,  as  a 
text  in  which  by  the  Spirit  is  meant  an  infpired  man  who 
could  fearch  all  things,  yea,  even  the  deep  things  of 
God. 

How  his  modern  followers,  who  deny  the  plenary  infpi- 
ration  even  of  Chrift,  will  relifh  fuch  a  degree  of  infpiration 
as  this,  which  raiies  mere  man  to  a  temporary  equality 
with  God,  we  know  not  ;  but  leaving  them  to  fettle  the 
difpute  with  their  mafler  as  they  bed  can,  we  (hall  produce 
one  or  two  paffages  in  which  perfonal  attributes  are  given 
to  the  Spirit  of  God,  when  it  is  impoffible  to  conceive  that 
Spirit  either  as  a  powder  inherent  in  the  Divine  Father,  or 
a3  the  perfon  on  whom  that  power  is  opeiatihg.  We  need 
not  bring  new  texts  into  view,  as  fome  of  thofe  already 
quoted  will  ferve  our  purpofe.  When  our  Saviour  pro- 
mifes  that  the  Holy  Ghoft ,  the  Comforter ,  the  Spirit  of  truths 
fhould  be  fent  by  the  Father  and  the  Son  to  the  apoflles, 
we  have  feen,  that  by  this  Spirit  he  could  not  mean  the 
Father  cr  a  property  of  the  Father  ;  neither  could  he  pof- 
jibly  mean  the  apoftles  themfelves,  unlels  we  are  to  fuppofe 
that  the  Father  and  the  Son  fent  St  Peter  to  St  Peter,  and 
that  St  Peter,  fo  fent,  came  to  St  Peter  !  Again,  when  Chrift 
faith  of  the  Holy  Ghoft,  “  he  fhall  receive  of  mine,  and  fhall 
fhew  it  unto  you,”  he  could  not,  for  the  reafon  already 
affigned,  mean  by  the  Holy  Ghoft  the  Father  or  the  power 
of  the  Father  ;  and  furely  his  meaning  was  not,  that  the 
apoflles,  under  the  influence  of  the  power  of  the  Father, 
fhould  receive  fomething  and  fhew  it  each  to  himfelf  i  The 
Holy  Ghoft  therefore  is  unqueftionably  a  perfon  ;  for  tho’ 
there  are  many  paffages  of  feripture  in  which  the  gifts  of 
the  Holy  Ghoft  are  called  the  Holy  Ghoft ,  they  are  fo  cal¬ 
led  by  a  very  common  figure  of  fpeecb,  in  which  the  effect 
receives  the  name  of  its  caufe:  and  fince  this  perfon  is  joined 
with  the  Father  and  the  Son  in  the  formula  of  Chriftian 
J  A&s  v.  baptifm  ;  fince  they  who  lied  to  the  Holy  Ghoft  are  fa  id  f 
4*  to  have  lied  unto  G  d  ;  fince  blafphemy  againft  him  is  a 

more  heinous  offence  than  the  fame  fin  againft  even  the  Fa. 
?«M,ark  i!*ther  or  the  Son  J;  and  fince  it  was  by  the  operation  of  the 
Holy  Ghoft  that  Jefus  Chrift  was  conceived  of  the  Virgin 
Mary,  and  even  on  that  account  f  called  the  Son  of  God — 
it  follows  undeniably,  that  the  Holy  Ghoft  is  God,  of  the 
fame  fubflance  with  the  Father  and  Son. 

It  was  this  divine  Spirit  which,  on  the  day  of  Pentecoft, 
infpired  the  apoftks  with  the  knowledge  of  different  lan¬ 
guages ;  and  as  thefe  weie  given  only  to  enable  them  to 
preach  the  gofpel  to  every  creature,  it  can  admit  of  no 
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doubt  but  that  he,  who  fo  amply  provided  the  means  of  Theol^, 
preaching,  would  take  care  that  the  gofpel  fhould  be  preached  more 
in  purity.  Our  Saviour  had  told  his  apoflles  that  the  Com-lia'!?  ^ 
forter  would  guide  them  into  all  the  truth  («*  *«.***  m» 
axnSuav^  and  bring  all  things  to  their  remembrance,  whatfoever 
he  had  faid  unto  them;  but  if  they  had  not  comprehended 
the  meaning  of  what  he  faid,  the  bare  remembrance  of  hia 
fayings  would  have  been  of  little  importance.  That  before 
this  miraculous  fhedding  abroad  of  the  Spirit  they  had  but 
a  very  imperfect  knowledge  of  his  doctrines,  and  of  the 
purpofe  for  which  he  had  come  into  the  world,  is  apparent 
from  that  unfeafonable  queflion  which  they  put  to  him 
when  affembled  to  witnefs  his  glorious  afeenfion  ;  <c  Lord, 
wilt  thou  at  this  time  reftore  again  the  kingdom  to  Ifrael?” 

Their  minds  flill  cherifhed  with  fondnefs  the  vain  pro-Xbeir 
fpe£l  of  temporal  power;  but  after  the  day  of  Pentecoft  great  need 
they  were  dire&ed  to  nobler  obje£ls.  From  the  fame  Spirit 
they  received  diverfities  of  gifts  befides  that  of  language*; ftru<^°n* 
for  we  are  affured  by  St  Paul  *,  when  fpeaking  of  the  early  *  1 
converts  to  Chriftianity  in  general,  that  “  to  one  was  given  Xli* 
by  the  Spirit  the  word  of  wisdom;  to  another  the  word 
of  knowledge  by  the  fame  Spirit ;  to  another  faith  by 
the  fame  Spirit ;  to  another  the  gifts  of  healing  by  the 
fame  Spirit  ;  to  another  the  working  of  miracles  ;  to 
another  prophecy;  to  another  discerning  of  Spirits  ; 
to  another  divers  kinds  of  tongues  ;  to  another  the  in¬ 
terpretation  of  tongues:”  and  thefe  gifts,  which  were 
feverally  divided  either  among  private  Chrillians  or  among 
the  inferior  orders  of  minifters  in  the  church,  we  have  rea¬ 
fon  to  believe  were  all  bellowed  in  a  greater  or  lefs  degree 
upon  each  of  the  apoflles. 

Men  thus  endowed  were  well  qualified  to  declare  unto 
the  world  all  the  council  of  God.  By  the  word  of  wifdom 
they  communicated  to  the  Gentile  nations  a  pure  fyftem 
of  what  is  called  natural  religion  ;  turning  them  from  the 
vanity  of  idols  to  the  worfhip  of  the  living  God  :  by  the 
word  of  knowledge^  they  preached  the  great  dodirines  of 
revelation  both  to  Jews  and  Gentiles,  file  wing  them  that 
there  is  none  other  name  under  heaven  given  unto  men 
whereby  they  may  be  faved  than  the  name  of  Jefus  Chrift  (l); 
and  by  their  gifts  of  healing  and  of  miracles ,  &c.  they  were 
enabled  to  prove  unanfvverably  that  their  dodirines  were 
divine.  They  taught  everywhere  the  unity  of  God,  the 
creation  of  the  world,  the  fall  of  man,  the  neccffity  of  re¬ 
demption,  the  divinity  of  the  Redeemer,  his  facrifice  on  the 
crofs  to  reftore  mankind  to  their  forfeited  immortality,  and 
the  terms  of  the  new  covenant  into  which  they  had  through, 
him  been  gracioufly  admitted  by  God. 

Such  a  view  as  our  limits  would  admit  of  we  have  given, 
of  all  thefe  dodirines,  except  that  which  refpedls  the  terms 
of  the  gofpel  covenant  ;  but  thefe  being  explicitly  dated 
only  by  St  Paul  and  St  James,  we  could  not  till  now  inve- 
ftigate  them,  without  violating  the  hiftorieal  order  into 
which,  for  the  fake  of  perfpicuity,  we  have  digefled  the  fc- 
veral  parts  of  this  ihort  fyftem.  Our  Saviour  himfelf  has 
indeed  taught  with  great  plainnefsthe  necefiity  of  faith  and 
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(l):  It  is  not  perhaps  eafy  to  determine  what  is* here  meant  by  the  word,  of  wisdom  and  the  word  of  knowledge, 
as  diftinguifhed  from  each  other.  By  the  former  <*>*'«*),  bifiiop  Warburton  underftands- all  the  great  principles  of 

natural  religion.  “  The  ancients  (fays  he)  ufed  the  word  in  this  peculiar  feme  ;  it  is  uied  in  the  fame  feme  by 
St  Paul  in  Col.  iv.  5.  ;  and  we  can  hardly  give  it  any  <>ther  in  the  place  before  us,  where  we  fee  the  word  of  wiidom 
diftin.Tmffied  fr0m  the  word  knowledge  yvvo-tu?),  which  evidently  means  all  the  great  principles  of  revelation  5 

the  term  n  being  as  peculiarly  applied  by  Chriftian  writers  to  revealed  religion  as  is  by  the  Gentiles  to  the  natu¬ 
ral.  St  Paul  ufes  the  word  in  this  fenfe  in  2-  Cor.  xi.  6.  where  he  lays,  ***  ou  TV  yyutrit ;  and  St 

Peter  in  his  firft  epiftle,  chap.  iii.  verfe  7.  Hence  thofe  early  heretics,  who  fo  much  deformed  the  fimplicity  and  purity 
of  the  Chriftian  faith  by  vifionary  pretences  to  fuperior  knowledge  of  revelation,,  took  from*  tki&  word  the-  name  oj[ 
Gnoftics.,>  See  War  burton's  Sermon  on  the  Office  and  Operation  of  the  Holy  Ghoft. 
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baptifm  to  the  falvation  of  thole  who  have  an  opportunity 
if  hearing  the  gofpel  preached  with  power  (fee  Bap¬ 
tism)  ;  and  in  his  fermon  on  the  mount,  which  is  fuch  a 
an  ^efture  of  ethics  founded  on  religion  a9  the  Son  of  God  on- 
y  could  have  delivered,  we  learn,  that  u  uniefs  our  riglite- 
bufnefs  fhall  exceed  the  righteoufnefs  of  the  Scribes  and 
bharifees,  we  fhall  in  no  cafe  enter  into  the  kingdom  of 
heaven  ;  that  not  every  one  who  faith  unto  Chrift,  Lord, 
Lord,  fnall  enter  into  the  kingdom  of  heaven,  but  he  who 
doth  tire  will  of  his  Father  who  is  in  heaven  ;  and  that  ma¬ 
ny  will  fay  to  him  at  the  day  of  judgment,  Lord,  Lord,  have 
jwe  not  prophefied  in  thy  name  ?  and  in  thy  name  done  ma¬ 
ny  wonderful  works  ?”  which  could  not  be  done  without 
faith ;  **  to  whom  he  will,  notwithftanding,  fay,  Depart  from 
fme,  ye  that  work  iniquity  J.”  St  Paul,  howeveY,  leems  to 
k  v  ^attribute  our  juflification  to  the  bare  a£l  of  believing;  for  he 
,J*  ^repeatedly  affures  us,  “  that  a  man  is  juflified  by  faith  with¬ 
out  the  deeds  of  the  law;”  while  St  James,  on  the  other 
diand,  affirms,  “  that  by  works  a  man  is  juflified,  and  not  by 
faith  only.” 

'  This  apparent  difference  in  the  language  of  the  two 
apoflles,  for  we  hope  to  fhow  that  it  is  only  apparent,  has 
Jproduced  among  divines  opinions  really  different  refpe<5ling 
the  jufiifcation  of  Chriflians  ;  and  the  principal  of  thefe 
opinions  it  is  our  duty  to  flate.  But  previous  to  this,  it 
will  be  ncceffary  to  afcertain  the  meaning  of  the  word  jujti- 
faation  ;  for  we  are  forry  to  fay,  that  for  want  of  accurate 
definitions,  many  theological  controverfies  are  nothing  bet¬ 
ter  than  empty  logomachies  ;  and  perhaps  againft  no  contro- 
verfy  can  this  charge  be  brought  with  greater  truth  than 
againft  that  which,  in  the  end  of  the  laft  century  and  in  the 
beginning  of  the  prefent,  was  fo  violently  agitated  concern¬ 
ing  the  cauftSy  the  injlruments ,  and  the  conditions ,  of  juflifica- 
;tion. 

Between  pardon  of  fin  and  jujlification  there  is  fo  clofe  a 
L‘^caPconuedlion,  that  many  writers  feem  to  conllder  the  terms  as 
fynonymous,  and  to  infer,  that  he  who  is  pardoned  is  ipfo 
Jatto  juflified.  That  every  Chriftian,  who  fhall  be  pardoned 
at  the  judgment  of  the  great  day,  will  likewife  be  juflified, 
is  indeed  tiue  ;  but  in  propriety  of  fpeechy  jti/iijication  is  a 
w©rd  of  very  different  import  from  pardon ,  and  will  entitle 
the  Chriftian  to  what  mere  pardon  could  not  lead  him  to 
cxpeCl.  An  innocent  perfon,  when  falfely  accufed  and  ac¬ 
quitted,  is  jujlified  but  not  pardoned  ;  and  a  criminal  may  be 
pardoned ,  though  he  cannot  be  jujlified  or  declared  innocent, 
f  A  man  whofe  fins  are  pardoned  is  free  from  punifhment ; 
but  the  juflified  Chriftian  is  entitled  to  everlafling  life,  hap- 
piiiefs,  and  glory.  If  we  were  only  pardoned  through1 
Chrift,  we  fhould  indeed  efcape  the  pains  of  hell,  but  could 
have  no  claim  to  the  enjoyments  of  heaven ;  for  thele,  being 
more  than  the  moft  perfe£l  human  virtue  can  merit,  muft 
be,  what  in  the  Scriptures  they  are  always  faid  to  be,  “  the 
gift  oi  God  through  Jefus  Chrift  our  Lord.”  Hence  it 
is  that  St  Paul,  diftinguifhing,  as  we  have  done  upon  his  au¬ 
thority,  between  mere  remiffion  of  fins  and  juflification  of 
'maT^  life,  declares  that  “  Jefus  our  Lord  was  delivered  for  our 
^  offences,  and  raifed  again  for  our  jtjJIJicationd9 

I  lie  word  juflification,  as  ufed  both  by  St  Paul  and  St 
James,  has  been  very  generally  coniidered  as  a  forenfic  term 
exprtfiing  the  fentence  of  a  judge.  The  moft  eminent  re¬ 
formed  divines  of  all  denominations  *,  and  even  many  of  the 
Romauifts  themfelves,  have  ftrenuoufiy  contended,  that  this 
is  its  genuine  fenfe,  when  it  is*  diftinguifhed  from  mere  re- 
million  of  fms,  regeneration,  and  famftifi  cation  ;  and  if  fty 
it  will  lignify  God's  pronouncing  a  peifon  jujl,  either  as  be¬ 
ing  perfeflly  blnmclefs,  or  as  having  fulfilled- certain  condi¬ 
tions  required  0:  him  in  the  Chriftian  covenant.  But  that 
“  there  is  not  a  juft  inam  upon-  earth,,  who  doth  good  and 
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finneth  not,”  is  made  known  to  us  by  the  moft  complete  Theory, 
evidence  poffible,  the  joint  dilates  of  our  own  conferences 
and  of  divine  revelation  ;  and  therefore  whofoever  is  pro-  £;an- 
nouneed  juft  by  the  Judge  of  all  the  earth,  muft  be  fo,  ei-  — — J 
ther  becaufe,  though  not  abfolutely  blamelefs,  he  has  per¬ 
formed  the  conditions  required  of  him  in  the  covenant  of 
grace,  or  becaufe  Chrift  has  fulfilled  all  righteoufnefs  in  his 
ftead.  20$ 

If  this  be  the  Scripture  notion  of  juflification,  it  muft  be  ft  is  a  fo 
wholly  the  a<ft  of  God,  and  cannot  be  the  effe<ft  either  ofren^,c 
®ur  faith  or  of  our  virtue.  Accordingly,  we  are  faid  byterm* 
the  apoftle  to  be  juflified  freely  by  his  grace  through  the 
redemption  that  is  in  Jefus  Chrift  ;  whom  God  hath  ftt  forth 
to  be  a  propitiation  through  faith  in  his  blood  j%  Theadlf  Rom.  iiuf 
of  juflification  therefore  proceeds  from  the  divine  philan-2** 
thropy,  and  cannot  be  performed  by  the  inflrumentality  of 
faith  ;  for  it  is  not  God,  but  man,  who  believes;  and  man  is 
not  the  juflifier  of  himfelf.  To  talk  of  any  kind  of  injlru - 
fnent  of  juflification  befides  the  propitiation  fet  forth  by 
Go4.,  is  indeed  to  make  ufe  of  very  improper  language  : 

“  Omnis  can  fa  inftrumentalis  (fays  Bifhop  Bull  J),  fuo  mo-f  Harmonics 
do  in  effect um  influit,  eique  effeCli  produ&io  proprie  attri- dipojlolioa9< 
bui  poteft.  Jam  vero,  cum  juftificatio  nihil  aliud  fit  quamC3P’ 
gratiofus  Dei  a&us,  quo  peccata  noftra  nobis  condonet,  ac 
nos  ad  falutem  acceptet,  valde  abfurdum  effet  dicere,  vel  fi- 
dem,  vel  opera  noftra,  vel  quidvis  aliud  noftri  aut  remitters 
peccata  noftra,  aut  perfonas  noflras  acceptare  i  quod  tamen* 
ii  inftrumentalis  caufa  juflificationis  fidesfit,  plane  dicendun* 
eftet.” 

In  this  fentiment  of  the  illuftrious  Bifhop  of  St  David’s, 
fome  of  the  moft  eminent  divines  both  amoqg,  the  Calviniftf 
and  Armenians  agree  ;  and  indeed  it  is  not  eafy  to  he  con¬ 
ceived  how  any  man  can  entertain  a  different  fenticneniy 
when  confidering  juflification  in  its  proper  fenfe.  Many^ 
however,  have  chofen  to  treat  of  juflification  not  only  in  the 
adlive  fenfe,  as  it  is  the  adl  of  God,  for  all  admit  that  it  is 
he  who  juftifies ;  but  likewife  in  a  pafiive  fenfe,  as  it  means1 
our  privilege  or  pojfejfton  holder,  of  him,  when  we  are  faid  to 
be  juflified  by  his  grace.  In  this  view  of  the  fubje<ft  they 
may  talk,  with  fufficient  propriety,  of  an  inftrument  of  ju-* 
flification,  not  as  the  mean  by  which  it  is  conveyed,  but  as 
the  medium  through  which  it  is  received  by  the  true  Chri- 
flian.  And  hence  it  follows,  that  the  Dodlors  Waterland  and1 
War  burton,  of  whom  the  former  was  not  a  thorough  Cal- 
vinift,  and  the  latter  was  a  profeffed  Arininian,  flrenuoufly 
maintain  the  do&rine  of  the  Weflminfter  Confeffion,  that 
“'faith  receiving  and  refting  on  Chrift  is  the  alone  inftru¬ 
ment  of  juflification  ;  though  if  cannot  be  alone  in  the  per- 
fon  juflified,  but  muft  ever  be  accompanied  with  all  other 
laving  graces,  and  be  a  faith  which  worketh  by  l&ve.” 

But  not  with  (landing  this  agreement  between'  the  leaders 
of  the  rival  fedls,  they  have  found  abundant  matter  of  con- 
troverfy  refpe&ing  faith  and  works,  in  deckling  the  p;re?t 
queftion,  “  Whether,  when  God  juftifies  man,  he  confideig 
him  as  abfolutely  righteous  on  account  of  Ghrift’s  righte¬ 
oufnefs  performed  in  his  ftead;  or  only  as  juft,  b'ecaufe  he 
has  fulfilled  the  conditions  of  the  covenant  of  grace,  which 
does  not  require  of  him  perfcdl  righteoufnefs?”  The  former 
is  the  do&rine  of  the  more  rigid  Calvinifls,  the  latter  that  of 
the  Arminians  or  Remonftrants. 

“  A  notion  (fays  Dr  Gill  J)  obtained  fome  yeaa’s  aqfo,-f  Ecdy  cf  * 
that  a  relaxation  of  the  law-  and  the  feverities  of  it  has  been 'Dimn)ty9 
obtained  by  Chrift;  and  a  new  law,  a  remedial  law,  a  law  ofv"^ 
milder  terms,  been  introduced  by  him,  which  is  the  gofpel;^ 
the  terms  of  which  are,  faith,  repentance,  .and  new  obedi-  g  *  * 
ence  ;  and  though  thefe  be  imperfedl,  yet,  being  fmcere,  they^  * 
are  accepted  by  God  in  the  room  of  a  perfed  righteoufnefs* 

But  every  article  of  this  fcheme  (continuer  he)  ie  wrong ; 
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Theology,  for ‘the  law  is  not  relaxed,  nor  any  of  its  feverities  abated  ; 
r;el^Chri{t  came  not  to  deftroy,  but  to  fulfil  it  ;  and  therefore 
it  requires  the  fame  holy,  juft,  and  good  things,  as  ever. 
Nor  is  the  gofpel  a  new  law.  There  is  nothing  in  it  (he 
fays)  which  looks  like  a  law  ;  for  it  has  no  commands  in  it, 
but  all  promifes,  being  a  pure  declaration  of  grace  and  fal- 
vation  by  Chrift  ;  nor  are  faith,  repentance,  and  new  obe¬ 
dience,  required  by  it  as  conditions  of  man’s  acceptance 
with  God.  Faith  and  repentance  are  gofpel  doctrines,  and 
parts  of  the  gofpel  miniftry  ;  they  are  graces,  and  not  terms 
required  to  be  performed  by  men  of  themfclves,  Faith  is 
the  gift  of  God,  and  repentance  is  a  grant  from  him.  It  is 
not  true  (continues  our  author)  that  God  will  accept  of  an 
imperfed  righteoufnefs  in  the  room  o  a  perfcdl  one  ;  nor 
can  ally  thing  more  highly  relied  upon  the  juft  ice  and 
truth  of  God,  who  is  the  judge  of  all  the  earth,  than  to 
fuppofe  that  he  can  ever  account  that  as  a  righteouinefs 
which  is  not  one.” 

Having  thus  proved  by  arguments  which  were  almoft 
in  the  fame  words  ftated  long  before  by  B’ftiop  Beveridge 
that  the  gofpel  is  no  relaxation  of  the  law,  he  proceeds  to 
_  Noughts  of  (jown  p‘s  own  notions  of  juftification,  of  which  (he  fays) 
“  the  foie  matter,  or  that  for  the  fake  of  which  a  finner  is 
juftified  before  God,  is  the  righteoufnefs  of  Chrift — that 
which  he  did  and  fuffered  on  earth,  in  our  nature,  in  our 
Head,  and  as  our  reprefentative.  This  is  commonly  called 
his  adive  and  paflive  obedience;  and  when  the  purity  and 
holinefs  of  his  own  nature  was  added  to  it,  the  whole 
made  up  the  ft*cau/uat  too  vouov,  the  righteoufnefs  of  the  law, 
which  was  fulfilled  by  him  as  the  head  and  reprefentative  of 
his  people  *  ;  for  whatever  the  law  required  is  neceflary  to  a 


$  See  his 

Private 


Religion. 


#  Rom. 
vki.  4. 


#  Rom 
4- 


fmneFs*  juftification  before  God,  and  it  required  of  finners 
more  than  it  did  of  man  in  innocence.  Man  was  created 
with  a  pure  and  holy  nature,  conformable  to  the  pure  and 
holy  law  of  God  ;  and  it  was  incumbent  on  him  to  continue 
fo,  and  to  yield  in  it  perfed  and  linlefs  obedience;  in  the  fai¬ 
lure  whereof  he  was  threatened  with  death.  Man  did  fail  ; 
by  which  his  nature  was  vitiated  and  corrupted,  and  his  obe¬ 
dience  became  faulty  and  imperfect.  He  thereiore  became 
liable  to  the  penalty  of  the  law,  and  Hill  perfect  obedience 
was  required  of  him.  To  the  juftification  of  a  finner  there¬ 
fore  is  required  the  moft  complete  obedience,  adive  and  paf- 
five  ;  or,  in  other  words,  purity  of  nature,  perred  obedi¬ 
ence,  and  the  fufferings  of  death  ;  all  which  meet  in  Chrift, 
the  reprefentative  of  his  people,  in  whom  they  are  jollified. 
There  are  indeed  fome  divines  (continues  our  author)  who 
exclude  the  adive  obedience  of  Chi  ill  from  being  any  part 
of  the  righteoufnefs  by  which  men  are  juftilied.  They  al¬ 
low  it  to  have  been  a  condition  requiiite  in  him  as  a  Media¬ 
tor,  qualifying  him  for  his  office  ;  but  deny  that  it  is  the 
matter  of  juftification,  or  reckoned  for  righteouinefs  to 
man.  But  without  the  adive  obedience  o'  Clffiil  the  law 
would  not  be  fatisfied  ;  the  language  of  which  is.  Do  and 
live  ;  and  unlefs  its  precepts  be  obeyed,  as  well  as  its  pe¬ 
nalty  endured,  it  cannot  be  fatisfied  ;  and  unlefs  it  be  lath- 
lied,  there  can  be  no  juftification.  If  therefore  men  are  ju¬ 
stified  by  the  righteoufnefs  of  Chrift,  it  muft  te  by  his  ac¬ 
tive  obedience  imputed  and  made  over  to  them,  fo  as  to  be¬ 
come  theii’s,  even  as  David  defer  ibeth  the  bUJJednejs  of  the 
,  man  unto  whom  God  impuleth  right  eoujnejs  without  work *  *. 
i  hat  this  is  really  the  way  in  which  men  are  juftified,  our 
author  thinks  evident,  becaufe  they  muft  be  juftified  either 
by  an  inherent  or  by  an  imputed  righteouinefs  ;  but  they 
cannot  be  juftified  by  their  ow  n  inherent  righteoufnefs,  for 
that  is  impa  eft,  and  therefore  net  juftuying  Hence  the 
apoftle  ‘ . counts  all  things  but  dung,  that  he  may  wm  Chrift: 
and  be  found  in  him  ;  not  having  his  own  righteouinefs, 
*riudi  is  oi  the  law,  but  that  which  ia  through  the  jaitb  of 
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Chrift  y  the  righteoufnefs  which  is  of  God  by  Faith  But  Th- J 
by  fuch  a  righteoufnefs  as  this  a  man  cannot  be  juftified 
any  other  way  than  by  an  imputation  ot  it  to  him.  Whence [l*\  ^ 
it  folio v/s,  that  4  as  by  one  man's  dif obedience  many  were  mode  Si^r“ 
finner  s  by  imputation,  fo  by  the  obedience  of  one Jhall  many  be\  1%;,, 
made  righteous,  by  having  that  obedience  placed  to  their  ac-lM,^ 
count.  ” 

As  this  author  properly  confiders  juftification  as  the  aft 
of  God,  he  does  not  approve  of  the  language  in  which  faith 
is  called  the  lnllrument  either  of  conferring  or  receiving  it. 

“  Faith  { fays  he*)  is  merely  the  evidence  of  juftification*  ^ . 
to  the  perfon  juftified  ;  for  ‘  faith  is  the  evidence  of  things 
not  feend  The  righteoufnefs  of  God,  of  the  God  manv,)1<i- 
and  Mediator  Jefns  Chrift,  is  revealed  from  faith  to  faith  in^J0^ 
the  everlafting  gofpel  $  ;  and  therefore  muft  be  before  it  is|^01a- 
revealed,  and  before  the  faith  to  which  it  is  revealed.  Faith  17, 
is  that  grace  whereby  a  foul,  having  feen  its  guilt  and  its 
want  of  righteoufnefs,  beholds  in  the  light  of  the  Divine 
Spirit  a  complete  riohteoufnefs  in  Chrift,  renounces  its 
own,  lays  hold  on  that,  puts  it  on  as  a  garment,  rejoices  in 
it,  and  glories  of  it  ;  the  Spirit  of  God  witneffing  to  his  fpi- 
rit  that  he  is  a  juftified  perfon  :  and  fo  he  is  evidently  and 
declaratively  ‘juftified  in  the  name  of  the'Lord  Jctus,  and 
by  the  Spirit  of  our  God  f’.  Faith  adds  nothing  to  the f  1  Cor.ii 
eft},  only  to  the  line  effe  of  juftification ;  which  is  a  complete  n. 
ad  in  the  eternal  mind  of  God,  Without  the  being  or  con- 
fi  derat  ion  of  faith,  or  any  forefight  of  it.  In  the  account 
of  God,  a  man  is  as  much  juftified  be- ore  his  faith  as  after 
it  ;  and  after  he  does  believe,  his  juftification  depends  not 
on  his  ads  of  faith,  for  though  we  believe  not ,  yet  God  abides 
faithful  to  his  covenant- engagements  with  his  Son,  by  whofe 
furety (hip- righteoufnefs  the  eled  are  juftified  ;  but  by  faith 
men  have  a  comfortable  fenfe,  perception,  and  apprehenfion, 

'of  their  juftification,  and  enjoy  that  peace  of  foul  which  re- 
fults  from  it.  It  is  by  that  only,  under  the  teftimony  of  the 
Divine  Spirit,  that  they  know  their  ir.tereft  in  it,  and  can 
claim  it,  and  fo  have  the  comfort  of  it.” 

Though  this  language  differs  from  that  of  the  Weftmin- 
fter  Confeflion,  the  author  fee  ms  not  to  teach  a  different 
dodrine  ;  for  if  faith  be  that  grace  by  which  a  foul  re¬ 
nounces  ite  own  righteoufnefs,  and  lays  hold  of  Chrift’s, 
which  it  puts  on  as  a  garment,  it  muft  be  that  very  tiling 
which  the  compilers  ot  the  Confeflion  meant  by  their^defir.i- 
tion  of  faith  receiving  and  refting  on  Chrift  and  his  righte- 
oufnets,  when  they  called  it  “  the  alone  inlirument  of  jufti¬ 
fication.  99  Accordingly  our  author  elfev/here  *  teaches,* 
that  “  true  faith  in  feniible  finners  affents  to  Chrift  and  em-  fruiid 


braces  him,  not  merely  as  a  Saviour  of  man  in  general,  but^^1 
as  a  fpecial  fuitable  Saviour  for  them  in  particular.  It  pro-^.^, 
ceeds  upon  Ch rift’s  being  revealed  in  them  as  well  as  to 
them,  by  the  fpirit  of  wifdom  and  revelation,  in  the” know¬ 
ledge  ot  him  as  a  Saviour  that  becomes  them.  It  comes 
not  merely  through  external  teachings  by  the  hearing  oi  the 
word  from  men  ;  lor  no  man,  faith  our  bleffed  Lord,  can 
come  to  me  except  the  Father  draw  him  ;  but  fuch  fouls  as 
are  thus  drawn,  having  heard  and  learned  ot  the  Father,  be¬ 
lieve  not  only  in  the  dodrine  of  Chrift,  but  alfo  in  himjelf, 
trufting  in  him  alone  for  everlafting  life  and  falvatioti.”  207 

Were  it  not  that  this  author,  in  every  thing  that  he  And  ^ 
writes,  has  an  eye  to  the  dodrine  of  eledion  and  reproba-®^* 
tion,  which  he  ferews  up  to  a  greater  height  than  almoft 
any  other  divine  with  whofe  works  we  are  acquainted,  he 
would  differ  little  in  his  notions  of  juftification  from  the 
more  moderate  Aiminians.  “  Juftification  (lays  Limboich) 
is  the  mercifuj  and  gracious  act  of  God,  whereby  he  fully 
ablolves  ‘torn  all  guilt  the  truly  penitent  and  belie\firg  foul, 
through  and  4or  the  lake  of'Chiiit  apprehended  by  a  true 
faith ;  01  gratuitoully  Kants  lias  upon  the  account  of  laith 


terland,  who  can  hardly  be  confidered  as  a  Calvinift,  Teems 
to  contend  for  the  imputation  of  that  righteoufnefs  to  the 
f:nner,  as  well  as  for  faith  being  the  instrument  by  which  it 
is  received.  / 

“  It  cannot  be  for  nothing  (fays  that  able  writer  *)  that 
St  Paul  To  often  and  fo  emphatically  fpeaks  of  man’s  being 
juftified  by  faith,  or  through  faith  in  ChrilPs  blood  ;  and 
that  he  particularly  notes  it  of  Abraham,  that  he  believed, 
and  that  his  faith  was  counted  t®  him  for  jollification,  when 
he  might  as  ealily  have  laid  that  Abraham,  to  whom  the 
j  gofpel  was  preached,  was  juftified  by  pofpel  faith  and  obe¬ 
dience,  had  he  thought  faith  and  obedience  equally  inftru- 
ments  of  juftification.  Befidcs,  it  is  on  all  hands  allowed, 
that  though  St  Paul  did  not  dire&ly  oppofe  faith  to  evan¬ 
gelical  works,  yet  he  comprehended  the  works  of  the  moral 
th  tA  law  under  thole  which  he  excluded  from  the  office  of  jufti- 
fymg,  in  his  fenfe  of  the  word  juftification.  Pie  even  ufed  fuch 
arguments  as  extended  to  all  kinds  of  works*,  for  Abraham’s 
works  were  excluded,  tho’  they  were  undoubtedly  evangelical. 
To  prove  that  he  interprets  the  apoftle’s  doctrine  fairly, 
our  author  quotes,  from  the  genuine  epiltle  of  Clemens  of 
Rome,  a  paffage,  in  which  it  appears  beyond  a  doubt 
that  this  fellow-labourer  of  St  Paul  fo  underltood  the  doc¬ 
trine  of  jultifying  faith  as  to  oppofe  it  even  to  evangelical 
works,  however  exalted.  It  is  true  (continues  our  author), 
Clemens  elfe  where,  and  St  Paul  almolt  everywhere,  inlifts 
uoon  true  holinefs  of  heart  and  obedience  of  lire  as  indiipen- 
fablc  conditions  of  falvation  or'jnftification  ;  and  o^  that,  one 
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,  In  Jefus  Chrift,  and  gracioufly  imputes  that  faith  for  righ- 
■  teoufnefs.”  Plere  indeed  the  imputation  of  ChriiPs  righ- 
teouinefs  is  exprefsly  denied  ;  but  our  countryman  Dr  Wa- 
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any  confederate  or  impartial  Chtiftmn.  None  of  our  works  Theology* 
are  good  enough  to  Hand  by  themfelves  before  him  who  i*3 Harly  ohri- 
of  purer  eyes  than  to  behold  iniquity.  Chrift  only  is  pure  {ban. 
enough  for  it  at  fir  It  hand,  and  they  that  are  ChriiPs  at  fe-  v— — y—--J 
cond  hand  in  and  through  him.  Now  becaufe  it  is  by 
faith  that  we  thus  interpofe,  as  it  were,  Chrift  between  God 
and  us,  in  order  to  gain  acceptance  by  him  ;  therefore  faith 
is  emphatically  the  iuftrument  whereby  we  receive  the  grant 
of  juftification.  Obedience  is  equally  a  condition  or  quali¬ 
fication,  but  not  an  inftrument,  not  being  that  a6t  of  the 
mind  whereby  we  look  up  to  God  and  Chrift,  and  whereby 
we  embrace  the  promifes.”  .  .  *09 

But  though  our  author  contends  that  faith  is  the  inftru-  Fftfob  aacj 
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v.'ould  think,  there  could  be  no  qucllion  among-  men  of  any 


judgment  or  probity.  But  the  queltion  about  conditions  is 
very  diliinbt  from  the  other  queltion  about  inftruments  ;  and 
therefore  both  parts  may  be  true,  viz.  that  faith  and  obedi¬ 
ence  are  equally  conditions,  and  equally  indiipenfable  where 
opportunities  permit  ;  and  yet  faith  over  and  above  is  em¬ 
phatically  the  inftrument  both  of  receiving  and  holding  ju¬ 
ftification,  or  a  title  to  falvation. 

“  To  explain  this  matter  more  diftinftly,  let  it  be  re¬ 
membered,  that  God  may  be  confidered  either  as  a  party 
contracting  with  man  011  very  gracious  terms,  or  as  a  Judge 
to  pronounce  fentence  on  him.  Man  can  enter  into  the  co* 
venant,  fuppofing  him  adult,  only  by  aftenting  to  it,  and  ac¬ 
cepting  it,  to  have  and  to  hold  it  on  Inch  kind  of  tenure  as 
God  propoles  :  that  is  to  fay,  upon  a  lelf-denying  tenure, 
confidering  himfelf  as  &  guilty  man  Handing  in  need  of  par¬ 
don,  and  of  borrowed  merits,  and  at  length  refting  upon 
meicy.  So  here,  the  previous  queltion  is,  Whether  a  per- 
fon  fhall  content  to  hold  a  privilege  upon  this  fubmiftive  kind 
of  tenure  or  not  ?  Such  affent  or  content,  if  lie  comes  into 
it,  is  the  very  thing  which  St  Paul  and  St  Clemens  call 
K|  faith .  And  this  previous  and  general  queltion  is  the  que- 
ftion  which  both  of  them  deteimine  agaiult  any  proud  clai¬ 
mants  who  would  hold  by  a  more  felt-admiring  tenure. 

“  Or  if  we  next  confider  God  as  fitting  in  judgment,  and 
man  before  the  tribunal  going  to  plead  his  cauie  ;  here  the 
queltion  is,  What  kind  of  plea  lhall  a  man  refolve  to  truft 
his  falvation  upon  ?  Shall  he  Hand  upon  his  innocence,  and 
reft  upon  ItriCt  law  ?  or  lhall  he  plead  guilty,  and  reft  in  an 
act  of  grace  ?  If  he  choofes  the  former,  lie  is  proud,  and  fine 
to  be  caft  ;  if  lie  choofes  the  latter,  he  is  fa'e  lo  far  in 
throwing  himfelf  upon  an  aCt  of.grace.  Now  this  queltion. 
alio,  which  St  Paul  has  decided,  is  previous  to  the  queltion, 
What  conditions  even  the  adt  or  grace  itfelf  finally  infills 
upon  ?  A  queltion  which  St  James  in  particular,  and  the  ge¬ 
neral  tenure  of  the  whole  Scripture,  lias  abundantly  la-tisfi- 
ed ;  and  which  could  never  have  been  made  a  queltion  by 
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ment  of  juftification,  he  docs  not*  like  the  Anthiomians,?^^1^® 
teach  that  it  will  fave  men  without  works.  “  fhe  covenant  tions< 
of  grace  (fays  he)  has  conditions  annexed  to  it  of  great  im¬ 
portance,  for  without  them  no  inftruments  can  avail.  Thefe 
are  faith  and  obedience,  as  St  James  hath  particularly  main¬ 
tained.  St  Paul  had  before  determined  the  general  and 
previous  queltion  refpedting  the  plea  by  which  we  ought  to 
abide  ;  and  when  fome  libertines,  as  is  probable,  had  per¬ 
verted  his  do&rine  of  faith  and  grace,  St  James  {bowed 
that  the  very  faith  which  refts  in  a  covenant  of  grace  im¬ 
plies  a  cordial  fubmiffion  to  the  conditions  of  that  cove¬ 
nant,  otherwife  it  would  be  nothing  but  an  empty  ceremo¬ 
ny.  The  perfect  agreement  between  St  Paul  and  St  James 
in  the  article  of  juftification ,  appears  very  clear  and  certain; 

St  Paul  declares,  that  in  order  to  come  at  juftification,  it  is 
necelfary  to  Hand  upon  grace,  not  upon  merit ;  which  St 
James  does  not  deny,  but  rather  confirms,  in  what  he  fays 
of  the  perfect  law  of  liberty  (James  i,  2  ik  12).  St  Paul 
makes  faith  the  inftrument  of  receiving  that  grace  ;  which 
St  James  does  not  difpute,  but  approves  by  what  he  fays  of 
Abraham  (ii.  23.) ;  only  he  maintains  alto,  that,  in  the  con- 
ditionate  fenfe,  juftification  depends  equally  uoon  faith  and 
good  works  ;  which  St  Paul  alfo  teaches  and  inculcates  in 
effect,  or,  in  other  words,  through  all  his  writings.  If  St 
Paul  had  had  precifely  the  fame  queltion  before  him  which  Sc 
James  happened  to  have,  he  would  have  decided  juft  as  St 
James  did  ;  and  if  St  James  had  had  precifely  the  lame  qiic- 
ftion  before  him  which  St  Paul  had,  he  would  have  deter¬ 
mined  juft  as  St  Paul  did.  Their  principles  were  exactly 
the  fame,  but  the  queltions  were  diverfe  ;  and  they  had  dif¬ 
ferent  adverfaries  to  deal  with,  and  oppofite  extremes  to  en¬ 
counter,  which  is  a  common  cafe. 

“  It  may  be  noted,  that  that  faith  which  is  here  called  a 
condition ,  is  of  much  wider  c  unpafs  than  that  particular  kind 
of  faith  which  is  preciiely  the  inftrument  or  juftification. 

For  faith  as  a  condition  means  the  whole  complex  of  Chri- 
ftian  belief,  as  exprefied  in  the  creeds  ;  while  faith  as  an  in¬ 
ftrument  means  only  the  laying  hold  on  grace,  and  refting 
in  Chrift  s  mei its  in  oppofition  to  our  own  defervings  t 
though  this  alfo,  if  it  is  a  vital  ar.d  operative  principle  (and 
if  it  is  not,  it  is  nothing  worth  fo  muit  of  courfe  draw  after 
it  an  hearty  fubmiffion  to,  and  obfer vance  ot,  all  the  neceffa- 
ry  conditions  of  that  covenant  of  grace  wherein  we  repofer 
our  whole  truft  and  confidence.  So  that  St  Paul  miglrt  well* 
fay,  “  Do  we  then  make  void  the  law  (the  moral  law ) 
through  faith  ?  God  forbid  :  Yea,  we  cftabiifh  the  law  Rom,,  in* 

We  exempt  no  man  from  religious  duties;  which  are  duties 31* 

Hill,  though  they  do:  not  merit  nor  are  practicable  to.  fuch* 
a  degree  as  to  be  above  the  need  of  pardon  :  they  are  ne- 
ceftary  conditions,  in.  their  meafure  of  juftification  r .though* 
not  fufficient  in  themfelves  to  juftrfy,  nor  perfect  cnou  di  to* 

Hand  before  God  or  to  abide  trial therefore  Ch rift’s  merits 
muft  be  taken  in  to  fupply  their  defects  :  and  fo  our  refting 
in  Chrift’ s  atonement  by  an  humble  feD  denying  faith  h 
ov.r  lull  retort,  our  anchor  of  falvation  both  fare  and  ited*- 
x  fe-ftji 
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THRO 

Theology,  faftt  after  we  have  otherwise  done  our  utmoR  towards  the 
more  necu-  fn^u[ng  Q{  q0,vb  facred  laws,  towards  the  performing  of 
n~  &H  the  conditions  required. 

l— ■  “  That  good  works,  internal  and  external,  are  according  as 

opportunities  offer  and  circumftances  permit,  conditions  pro¬ 
perly  To  called,  is  clear  from  the  whole  tenor  of  Scripture,  as 
hath  been  often  and  abundantly  proved  by  our  own  divines 
(m),  and  is  admitted  by  the  moft  judicious  among  the  fo¬ 
reign  Reformed  (n).  Yet  fome  have  been  very  fcrnpulous 
as  to  this  innocent  name,  even  while  they  allow  the  abiolute 
necefiity  of  good  works  as  indifpenfable  qualifications  for  fu¬ 
ture  bleffednefs.  Why  not  conditions  therefore  as  well  as 
qualifications  ?  Perhaps  becaufe  that  name  might  appear  to 
ftrike  at  abfolute  predeftination,  or  unconditional  ele&ion  ; 
and  there  may  lie  the  fcruple  :  otherwife  the'difierence  ap- 
pears  to  lie  rather  in  words  than  in  things. 

“  Some  will  have  them  called  not  conditions,  but  fruits  or 
confequents' c£  j unification.  If  they  mean  by  j unification  the 
fame  as  the  grace  of  the  Holy  Spirit,  and  the  firft  grace  of 
faith  fpringing  from  it,  they  fay  true  ;  and  then  there  is  no-* 
thing  more  in  it  than  an  improper  ufe  of  the  word  juftfca- 
tion ,  except  that  from  abufe  of  words  very  frequently  arifes 
fome  corruption  of  do&rine.  If  they  mean  only,  that  out¬ 
ward  a£$  of  right eoufnefs  are  fruits  of  inward  habits  or  dif- 
pofitions ;  that  alfo  is  undoubtedly  true ;  but  that  is  no  rea- 
fon  why  internal  a&s,  virtues,  graces  f  good  works  of  the 
mind),  fbould  not  be  called  conditions  of  j unification  ;  or 
why  the  outward  a£ls  fbould  not  be  juflly  thought  condi¬ 
tions  of  preferving  it.  But  if  they  mean  that  juRification  is 
ordinarily  given  to  adults,  without  any  preparative  or  pre¬ 
vious  conditions  of  faith  and  repentance,  that  indeed  is  very 
new  dodlrine  and  dangerous,  and  opens  a  wide  door  to  car¬ 
nal  feciirity  and  to  all  ungodlinefs.” 

Such  is  the  do&rineof  Chriflian  juRification  as  it  has  been 
taught  by  the  followers  of  Calvin,  and  by  fome  of  the  moll 
eminent  Arminians  who  flourifhed  in  the  end  of  the  lafi  and 
beginning  of  the  prefent  century.  They  appear  not,  from 
this  view  of  their  opnions,  to  differ  fo  widely  as  fome  of 
them  have  wiflied  the  world  to  believe.  It  is  evident  that 
Dr  Waterland,  though  he  rejedls  fome  of  the  diftinguifiiing 
210  tenets  of  Calvinifm,  lays  greater  Rrefs  upon  faith  in  his 
Objections  fcheme  of  juffification  than  Dr  Gill  hirr.felf ;  and  that  they 
of  the  both  confider  it  as  the  injb  ument  by  which  the  adult  Cliri- 
^ian  receive  the  imputed  righteoufnefs  of  ChriR-  The 
minians  to  greater  part  of  modern  Arminians.  however,  exclaim  againfl 
this  flate-  the  imputation  of  Chrifi’s  righteoufnefs,  as  a  doriririe  talfe  in 
ment  of  the  Jtfelf,  and  fraught  with  the  moR  pernicious  confequencts  ; 
do<5trine.  anc*  tbey  would  be  ready  to  tell  Dr  Gill,  in  his  own  woids, 
that  of  his  fcheme  every  article  is  wrong.  It  is  not  true 
(fay  they)  that  God  exa&sof  man,  or  ever  did  exa&  of  him, 
an  obedience  abfolutely  perfect  ;  for  under  every  difpenfa- 
tion  man  was  in  a  ftatc  of  difcipline,  and  had  habits  of  vir¬ 
tue  and  piety  to  a.cquire ;  and  it  is  probable  that  his  pro- 
grefs  in  piety,  virtue,  and  wifdom,  will  continue  for  ever,  as 
none  but  Ood  is  per  fed  and  flationary,  and  incapable  of  de¬ 
viating  from  the  line  of  reditnde.  MoR  of  them,  after  Ri- 
fhop  Bull,  diflike  the  ufe  of  fuch  unfcriptural  phrales  as  the 
tnjlrument  of  jujljjicotlon ,  applied  either  to  faith  or  to  works  ; 
and  think,  that  by  confidering  God  as  the  foie  juftifier  of 
man,  upon  certain  conditions,  they  can  more  precifely  afeer- 
tain  the  dillind  provinces  of  faith  and  obedience  in  the 
fcheme  of  juRification,  than  either  their  brethren  of  the  old 
fchool  of  Arminius,  or  their  rivals  of  the  fchool  of  Calvin. 
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By  the  very  coriRjtulicm  of  man,  fi&iy  ml  virtue  are  Thco^ 
duties  which,  if  he  do  not  fincerely  perlorm,  he  muftoP0iepe 
courfe  forfeit  the  favour  of  his  Maker;  but  the  moR  peol,arl/,  Cl 
fed  performance  o  This  natural  duties  would  not  entitle  him 
to  a  fupcrnatuial  and  eternal  reward.  Eternal  life  is  the  7i7 
gift  of  God  through  Jeftis  ChriR  ;  and  it  is  furely  reafonable^6^ 
that  we  fhould  acknowledge  it  to  be  fo,  and  not  claim 
a  deot  due  to  our  merits.  I  he  pious  and  virtuous  man  has 
a  natural  claim  to  more  happinefs  than  mifery  during  the 
period  of  his  exiltence,  a  claim  founded  on  the  attributes  of 
that  God  who  called  him  into  being ;  but  he  has  no  natural 
claim  to  a  future  life,  and  Rill  lets  to  a  perpetuity  of  exig¬ 
ence.  This  is  a  truth  not  more  clearly  taught  in  the  holy 
feripture  than  confonant  to  the  founded  philofophy  :  and 
yet,  by  not  attending  to  it,  have  St  Paul  and  St  James  been 
fet  at  variance,  and  the  moR  oppofite  dodrines  taught  re- 
fpeding  the  juRification  of  ChriRians. 

Becaufe  faith  in  ChriR  cannot  entitle  a  wicked  man  to 
eternal  happmefs ,  one  clafs  of  divines  feem  to  infer  that  fuch 
faith  is  not  neceffary  to  ChriRian  ju/lflcation,  and  that  “  his 
faith  cannot  be  wrong  whofc  life  is  in  the  right.”  They 
proceed  uppn  the  fuppofition  that  man  is  naturally  immor¬ 
tal  ;  that  piety  and  virtue  are  entitled  to  reward  ;  and  that 
therefore  the  pious  and  virtuous  man  whatever  be  his  be¬ 
lief,  muft  undoubtedly  inherit  an  eternal  reward.  But  this 
is  very  fallacious  reafoning.  That  piety  and  virtue  are 
through  the  divine  juRice  and  benevolence  entitled  to  re¬ 
ward,  is  indeed  a  truth  incontrovertible  ;  but  that  man  who 
is  of  yefterday  is  naturally  immortal ;  that  a  being  who  be¬ 
gan  to  exiR  by  the  mere  good  will  of  his  Maker,  has  in  hirn- 
felf  a  principle  of  perpetual  exiRcnce  Independent  of  that 
will  —  is  a  dired  contradidion.  Whatever  began  to  be,  can 
be  continued  in  being  only  by  the  power,  and  according  to 
the  pleafnre,  of  the  infinite  Creator  ;  but.  it  pleated  the 
Creator  of  his  free  grace  at  firR  to  promife  mankind  eternal 
life,  on  the  Tingle  condition  of  their  firR  father’s  obferving 
one  pofitive  precept.  That  precept  was  violated,  and  the 
free  gift  loR  :  but  the  covenant  was  renewed  in  ChriR,  who 
“  by  his  death  hath  abolifhed  death,  and  by  his  refurrtdiou 
hath  brought  to  light  life  and  immortality.”  The  eondi-  21 
tion  annexed  to  the  gift  thus  refiored  was  faith  ;  for  being  Fa,ta 
juRified  by  faith  §,  we  have  peace  with  God  through  our ^ C: 
Lord  Jefus  ChriR  ;  by  whom  alfo  we  have  accefs  by  faith 
into  this  grace  wherein  we  Rand,  and  rejoice  in  the  hope  of  cation 
theGi  ory  of  God.”  Faith  therefore  in  the  Son  of  Godcu*‘a^ 
and  Saviour  of  the  world,  is  not  only  a  condition,  but  the 
condition,  of  that  juRification  which  is  peculiarly  ChriRian  %% 
for  fince  ChriR,  without  any  co  operation  of  ours,  hath 
purchafed  for  11s  the  free  gift  of  eternal  life,  we  fhall  be 
guilty  of  the  groffeR  ingratitude  to  our  Divine  Benefa&or, 
and  impioufiv  claim  an  independence  on  God,  if  we  look 
upon  that  gift  either  as  a  right  inherent  in  our  nature,  or  as 
a  debt  due  to  our  meritorious  deeds.  1T: 

But  though  faith  be  the  condition  of  ChriRian  juRifica-^J^ 
tion,  as  that  implies  the  inheritance  of  eternal  life ,  there  areeternaj 
other  conditions  to  be  performed  before  a  man  can  be  put  in happii 
poffeffion  of  eternal feluity ,  By  a  law  long  prior  to  the  pro¬ 
mulgation  of  the  gofpel — a  law  interwoven  with  our  very 
being — no  man  can  enjoy  the  favour  of  his  Maker,  who 
does  not  make  it  his  conltant  endeavour  “  to  do  juflly,  to 
love  mercy,  and  to  walk  humbly  with  his  God.”  This  law 
was  in  force  before  man  fell ;  it  continues  to  be  in  force  now 
that  he  is  redeemed  ;  and  it  will  not  be  abrogated  even  at 

„  that 


(m)  Bull.  Op.  Latin,  p.  412,  414,  415,  430,  434,  514,  516,  544,  ^83,  645,  668.  EJit.ult. — Stillingfleet’s  Works, 
sol.  III.  p.  367,  380,  393,  398. — Tillotfon’s  Pofthumous  Sermons,  vol.  II.  p.  484,48*7. 

{■’)  Voffius  de  Bonis  Operilus,  Thef.  x.  p.  370.— Op.  tom.  VI.  Frid.  Spanbem.Jil .  Op.  tom.  III.  p.  141,  159. 
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Lology,  that  period  when  faith  fhall  give  place  to  vifion,  and  hope 
i-ire  l-ccu-t0  enjoyment.  By  the  grace  of  the  Chriftian  covenant,  all 
1  .y  are  ren(3ered  immortal  in  confequence  of  the  death 

/  and  refurreftioii  of  Chriil,  who  is  the  Lamb  (lain,  in  the  di- 
214  vine  decree,  from  the  foundation  of  the  world  ;  but  to  ob- 
dif-  tain  immortal  happinefs, .  they  rr.ull  obferve  the  conditions 
1  "Vof1”  b°th  of  natural  and  of  revealed  religion,  which  are  repen- 
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tance  from  dead  works,  and  faith  in  Chriil  the  Redeemer. 
The  former  is  that  condition  upon  which  alone  we  can  re¬ 
tain  the  Divine  favour,  and  of  courfe  enjoy  either  pre¬ 
lent  or  future  happinefs ;  the  latter  is  a  molt  equitable  ac¬ 
knowledgment  required  of  us,  that  perpetual  confcious 
exillence  is  neither  a  right  inherent  in  our  nature,  nor  a 
debt  due  to  our  virtuous  obedience,  but  merely  the  gift  of 
God  through  Jefus  Chriil  our  Lord. 

“  To  make  the  di  Hindi  provinces  of  faith  and  works  in 
the  bufmefs  of  j  unification  clear,  let  us  fuppofe  (fays  bifhop 
Warbuiton  f),  that,  at  the  publication  of  the  gofpel,  all  to 
4JW  Leg.  w^om  tjje  giud  tidings  of  immortality  were  offered  on  the 
condition  of fa'th  in  Jefus  had  been  moral  or  virtuous  men, 
and  on  that  account  entitled  (as  natural  religion  teacheth) 
to  the  favour  of  God  and  an  abundant  reward  ;  is  it  not 
felf-evident,  that  faith  alone,  exclufive  of  the  condition 
of  good  works,  would,  in  that  cafe,  have  been  the  very 
thing  which  ju fifed  or.  entitled  them  to  life  everlafing  P 
But  are  good  works,  therefore,  of  no  ufe  in  the  Chriilian 
fyltem  ?  So  far  from  it,  that  thofe  only  who  ferve  God  in 
fmcerity  and  in  truth  are  capable  of  the  jullification  which 
faith  alone  embraces ;  for,  to  illuftrate  this  matter  by  a  fa¬ 
miliar  inftance,  fuppofe  a  Britifh  monarch  to  bellow,  in  free 
gift ,  a  certain  portion  of  his  own  domains ,  to  which  immor¬ 
tality  may  well  be  compared,  upon  fuch  of  his  fubjedls  as 
fhould  perform  a  certain  fervice  to  which  they  were  not 
obliged  by  the  laws  of  the  kingdom  ;  it  is  evident  that  the 
performance  of  this  laft  fervice  only  would  be  the  thing 
which  entitled  them  to  the  free  gift.  Yet  it  is  obvious  that 
obedience  to  the  laws,  which  gave  them  a  claim  to  protec¬ 
tion  as  fubjedts,  in  the  enjoyment  of  their  own  property 
(to  which  the  reward  offered  by  natural  religion  may  be 
compared},  would  be  a  previous  and  neceffary  qualification 
to  their  enjoyment  of  their  new  poffeflion  ;  fince  it  is  abfurd 
to  fuppofe  that  fuch  a  gift  could  be  intended  for  rebels  and 
traitors,  or  indeed  for  any  but  good  and  faithful  fervants  of 
their  king  and  country.”  Well  therefore  might  the  apollle 
reprove  the  ignorance  or  licentiouinefs  of  certain  of  his  con¬ 
verts  at  Rome,  in  his  quellion — “Do  v/e  then  make  void 
the  law  through  faith  ?  God  forbid  !  yea,  we  establish 
the  law  obedience  to  it  being  the  previous  qualification 
cf  all  who  are  entitled  to  the  fruits  of  j unifying  faith — life 

AND  IMMORTALITY. 

FI  ad  proper  attention  been  paid  to  this  diftindlicn,  which 
St  Paul  everywhere  makes  between  fuch  duties  as  are  com¬ 
mon  to  all  religions  that  are  true,  and  thole  which  are  pe¬ 
culiar  to  the  Chriilian  revelation,  many  ufelefs  controversies 
might  have  been  avoided  reipedling  the  inftrument  of  jufti- 
fication  and  the  conditions  of  the  Chriilian  covenant.  By 
not  attending  to  it,  the  divines  of  one  Ichool,  who  perceive 
that  the  mere  belief  of  any  truth  whatever  cannot  entitle  a 
man  to  eternal  felicity,  have  almoil  dropt  faith  from  their 
tyftcm  of  Chrillianity,  and  taught  moral  duties  like  Pagan 
philofophers  ;  w  hi  111  another  party,  who  err  ahnoll  as  far  in 
their  interpretations  of  fciipture,  finding  eternal  Ifte  repre- 
fented  as  the  gift  of  God ,  and  faith  in  Chi  ill  as  the*  inilru- 
ment  or  means  by  which  that  gilt  mu  it  be  accepted,  have 
expunged  from  their  iyliem  the  neceflity  of  good  works, 
forgetting  lurdy  that  wicked  believers,  like  believing  devils, 
may  be  doomed  to  an  eternity  of  torments.  But  the  fum 
of  Chiiitianily,  as  we  are  taught  bv  the  beloved  diicipie,  is 
Vol.  XV ill.  Part  II. 
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comprehended  in  this  one  commandment  of  God,  *•  that  we 

fhould  believe  on  the  name  of  hi-s  Son  Jefus  Chriil,  and  love  chri- 

one  another  as  he  gave  us  commandment.”  In  perftdl  bar-  (Han. 

mony  with  him,  the  great  apollle  of  the  Gentiles,  from  ' - v - J 

whole  miftaken  words  much  empty  noiie  has  been  railed 

about  this  quellion,  allures  us  §,  that  44  in  Chrift  Jefus  no  5  Gal.  v.  6. 

thing  can  avail  to  our  eternal  happinefs  but  faith  which 

worketh  by  love  5”  and  he  informs  Titus  ][,  that  it  44  is  [I  hi. 

a  true  faying,  and  what  he  wills  to  be  conftantly  affirmed, 

that  they  who  have  believed  in  God  be  careful  to  maintain 

good  works.” 

Indeed  no  man  can  have  complete  faith  in  Chrift,  who 
believes  not  the  promifes  of  the  gofpel ;  but  all  thole  pro- 
mifes,  except  the  fingle  one  of  a  refurredlion  from  the  dead 
to  perpetual  confcious  exillence,  are  made  to  us  upon  the  ex- 
preis  condition  that  we  obey  the  law  of  the  golpel  ;  44  for 
God  will  render  to  every  man  according  to  his  deeds  :  to 
them  that  are  contentious  and  do  not  obey  the  truth,  but 
obey  unrighteonfnefs,  indignation  and  wrath  ;  tribulation 
and  anguifh  upon  every  foul  of  man  that  doth  evil,  of  the 
Jew  firll  and  alfo  of  the  Gentile  ;  but  glory,  honour,  and 
peace  to  every  man  that  worketh  good,  to  the  Jew  firll  and 
alio  to  the  Gentile  *  Rom.  ii. 

Such  are.  the  notions  of  jollification  entertained  by  thofe  8,  9. 
who  in  the  prefent  age  have  been  coniidered  as  the  leaders  f  j.  JVarbur - 
of  the  fe&  of  Armimans.  How  far  they  are  juft,  the  reader  ton  and 
mull  decide  for  himfelf,  as  our  bufmefs  is  little  more  than  Law'  &c* 
to  collect  into  one  point  of  view  the  fcattered  opinions  of 
others  ;  but  under  every  view  of  this  dotlrine  which  we 
have  taken,  the  Chriftian  covenant  appears  much  more  gra¬ 
cious  than  that  into  which  Adam  was  admitted  in  paradife  ; 
fince  it  affords  room  for  repentance,  even  to  that  man,  who 
may  be  fo  unhappy  as  to  be  withdrawn  for  a  time  into 
apoftacy  from  the  terms  of  the  covenant.  Whether  ^'ph^Chri- 
death  of  Clirift  therefore  was  a  diretl  atonement  for  the  (Han  cove- 
aclual  fins  of  men,  or  only  operated  as  fuch  indirefi/y  by  pro-nant  more 
curing  for  them  repeated  opportunities  of  repentance,  it  is  yrarious 
an  undoubted  truth,  that  44  if  through  the  offence  of  one 
many  be  dead,  much  more  the  grace  of  God,  and  the  gift 
by  grace,  which  is  by  one  man,  Jefus  Clirift,  hath  abounded 
unto  many.  And  not  as  it  was  by  one  that  finned,  fo  is  the  . 
gift :  for  the  judgment  was  of  one  offence  to  condemnation , 
but  the  free  gift  is  of  many  offence  to  jiff  cation  |j.”  (|  Rom.  v. 

Thus  graciouffy  has  the  divine  goodnefs  difpiayed  itfclf*6jl7* 
in  the  reftoration  of  our  loft  inheritance.  But  it  ftopt  not 
heie.  The  fame  bountiful  Lord  of  life,  for  its  further  fe- 
curity,  imparts  to  every  true  believer  the  flrength  and  light 
of  his  holy  fpirit  to  fupport  faith  in  working  out  our  own 
falvation.  Our  bleffed  Saviour,  44  who  gave  himfelf  for  us, 
that  he  might  redeem  us  not  only  from  death,  but  likewife 
from  all  iniquity,  and  purify  to  himfelf  a  peculiar  people 
zealous ’of  good  works  J,”  promifed,  before  he  left  this  $  Titus  ii. 
world,  to  fend  to  his  followers  the  Holy  Glioil  or  Comfor-14. 
ter  to  abide  with  them  for  ever,  to  guide  them  into  all 
truth,  to  bring  all  things  to  their  remembrance  whatsoever 
he  had  faid  unto  them,  and;  as  we  learn  from  other  paflages 
of  feripture,  to  44  work  in  them  both  to  will  and  to  do  of 
his  good  pleasure. ”  How  amply  this  promife  w  as  fulfilled 
to  the  apoftles,  we  have  already  feen  ;  but  we  are  not  to 
fuppofe  that  it  was  reftr  idled  to  them.  As  man  is  deli gned  chrifiians 
fora  lupernatural  Hate  in  heaven,  he  Hands  in  need  of  fuper-  LndUfied 
natural  direction  to  guide  him  to  that  Hate.  “  No  maid,)'t^Hdy 
(lays  our  Saviour)  can  come  to  me  except  the  Father  draw^1  vvho 
him  ;  for  as  no  man  knoweth  the  things  of  a  man  fave  the 
fpirit  of  a  man  which  is  in  him,  even  io  none  knoweth  the 
things  of  God  but  the  Spirit  or  God.”  This  omnifeient  Spi¬ 
rit  indeed  44  fearcheih  all  things,  yea  even  the  deep  things  of 
God,”  and  revealeth  them  to  the  ions  ot  men,  to  enlighten 
3  Q_  their 
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/tTielr  under  (landings  and  purify  their  hearts.  The  grace  which 
rhe  (beds  abroad  is  either  external  and  general,  or  internal 
and  particular.  The  former  has  been  extended  to  the 
whole  church  of  God  under  the  patriarchal,  Mofaic, .  and 
Chriftian  difpenfations,  in  fuch  a  revelation  of  the  divine 
will  as  was  fufficicnt  to  inftrud  men  unto  eternal  life,  whe¬ 
ther  they  had  a  clear  view  or  not  of  that  ftupendous  plan 
of  redemption,  by  which  the  kingdom  oi  heaven  was  open¬ 
ed  to  them  after  the  forfeiture  of  the  terrestrial  paradife  5 
for  there  have  been  “  holy  prophets  ever  iince  the  world 
began  ;  and  prophecy  came  not  at  any  time  by  the  will  of 
man,  but  holy  men  01  God  ipake  as  they  were  moved  by 
the  Holy  Ghoft  Hence  it  is  that  all  feripture  was 

given  by  infpiration  of  God  to  teach  113  every  thing  which 
it  is  neceffery  for  us  to  know  and  believe  ;  and  the  ferip¬ 
ture  is  that  work  of  the  fpirit  which  is  extended  to  the  uni* 
verfal  church. 

But  fhe  fame  fpirit  which  thus  generally  reveals  the  objea 
of  faith  to  the  church,  does  likewiie  particularly  illuminate 
the  nunds  of  individual  believers,  working  m  them  an  afTent 
to  that  which  is  taught  them  from  the  written  word.  It 
was  thus  that  “  the  Lord  opened  the  heart  of  Lydia  f, 
that  (he  attended  to  the  things  which  were  fpokeu  of  H-ul  ; 
it  is  thus  that  “  the  word  p /cached  doth  not  profit  it  it  be 
not  mixed  with  faith  in  them  who  hear  it  £  ;  and  it  is 
thus  that  “God  deals  to  every  man  the  meaiure  of  faith  H  i” 
for  “  by  grace  are  wc  faved  through  faith,  which  is  not  of 
.ourfelves  ;  it  is  the  gift  of  God£.”  This  illumination  of 
the  Spirit  was  conveyed  to  the  apoftks  “  in  a  found  from 
heaven  as  of  a  ruffling  mighty  wind,”  becauie  it  was  meant 
to  teftify  to  the  world  that  they  were  chofen  minifters  of 
the  gofpel ;  but  the  ordinary  Chriflian  receives  it  “  in  the 
Bill  (mall  voice,”  becauie  it  is  conveyed  to  him  only  to 
“  open  his  undemanding  that  he  may  underftand  the  ferip  • 
tures.” 

Another  operation  of  the  Spirit  on  the  minds  of  believers 
is  that  which  in  feripture  is  called  Regeneration  ;  for 
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appeal  to  John  iii.  3,  5.  Ephef.  v.  25,  2 6.  and  r  Cor.  vi.  Theokgy, 
iV.  in  which  great  ft  refs  is  certainly  Lid  upon  the  wafhing  Pj«: 
of  water,  aswelias  upon  fan6lification  by  the  word.  (un."* 

A  third  office  of  the  Holy  Spirit  is  to  lead,  dire 61,  and 
govern  us  through  all  the  periods  of  our  lives.  Without  *20 


fuch  a  leader  and  guide,  the  temptations  with  which  we  are£^-C! 
furrounded  would  certainly  overcome  us,  and  we  (hould  faint throusl* 

1  of  .  b 


long  before  we  arrive  at  the  end  of  our  journey.  By  the  hie, 
very  conftitution  ot  our  nature  we  a**e  fubje6led  in  fome  de¬ 


gree  to  the  influence  of  fenfe,  of  which  the  objedts  are  pre- 
fent,  whiift  the  enjoyments  of  heaven  are  future,  and  feen,  as 
at  a  diitance,  only  by  the  eye  of  faith  ;  but  “  the  law  of  the. 
Spirit  of  life,  in  Chrift  Jefus,  hath  macky  us  free  from  the 
law  of  fin  ar.d  death  for  God  worketli  in  us  both  to  will 
ar.d  to  do  of  his  good  pleafure  ;  and  as  many  as  are  thus  led 
by  the  fpirit  of  God,  they  are  the  Tons  of  God ;  and  while 
they  walk  in  the  Spoil,  they  do  not  fulfil  the  lulls  of  the 
flefh  ”  Without  the  aid  of  the  fame  Spirit,  we  could  not  even 
make  our  prayers  acceptable  ;  for  hnce  “  our  confidence  in 
God  is,  that  he  hearcth  us  only  when  we  afk  any  thing  ac¬ 
cording  to  his  will  ;  and  lince  we  know  not  what  we  fhouhl 
t>ray  for  as  we  ought,  the  Spirit  itfelf  maketh  the  intercefliou 


for  us  with  groaniu./s  which  cannot  be  uttered 


A  fouith  operation  of  the  Holy  Ghoft,  as  he  is  the  fane -36, 
tifier  of  Chriitians,  is  to  join  them  to  Chrift,  and  make 
them  members  of  that  one  body  ot  which  he  is  the  head. 

“  For  by  one  Spirit  are  we  all  baptized  into  one  body  J  j 
and  as  the  body  is  one  and  hath  many  members,  and  all  the  xii 


members  of  that  one  body  being  many  are  one  bocjy,  fo  aho 
is  Chrift.”  “  Hereby  we  know  that  God  abideth  in  us,l 
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by  the  Spirit  which  lie  hath  given  us and  as,  in  the  or- 


y  tut.  ‘y  *•*“''•*  ** -  - o  ^ 

dmary  courfe  of  h is  dealings  with  Chriftians,  this  Spirit  is 
fir  ft  given  in  baptifin,  fo  is  it  continued  to  the  faithful  by 
the  inflrnmentaiity  ot  the  Lord’s  flipper.  I  hat  ordinance 
we  have  elfewhere  (fee  Supper  of  iht  Lord)  proved  to  be  a 
federal  rite  ;  and  furely  no  time  can  be  fuppofed  fo  highly 


fan&if  ed  for  the  leception  ot  the  graces  of  the  Holy  Spirit, 


*  Titus  2. 

5.6. 


“  accordiuTto  his*  mercy*  God  faveth  us  by  the  wafliing  of  as  that  in  which  we  renew  our  federal  union  with  our  Lord 
regeneration  and  renewing  of  the  Holy  Ghoft  *,  which  he  and  Matter  m  the  communion  of  his  body  and  blood, 
h  .  .iii-  t  r.  —  r  >>  Jr  lg  like  wife  the  office  of  the  Holy  Ghoft  to  give  us  an 
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ftieds  on  us  abundantly  through  Jefus  Chrift  our  Lord.’ 
To  thofe  who  believe  that  we  derive  from  Adam  a  corrupt¬ 
ed  nature,  this  particular  grace  muft  appear  fo  abfolutely 
neceflary,  that  without  it  we  could  have  110  relifn  for  heaven 
or  heavenly  things.  “  The  natural  man  (wc  are  told)  re- 
ceiveth  not  the  things  of.  the  fpirit  of  God  ;  for  they  are 
foolifhnefs  to  him  ;  neither  can  he  know  them,  becaufe  they 
are  fpiritually  difeerned.”  Indeed  whatever  be  the  powers 
of  our  moral  faculties,  when  compared  with  thefe  of  our  firft 
father,  it  is  fo  long  before  they  be  completely  developed,  that 
wc  (hould  infallibly  be  loft,  if  we  were  not  bleffed  by  a  fu- 
pernatural  guide,  when  reafon  is  incapable  of  dire&ing  our 
conduft.  Onr  pafiions  and  appetites  are  in  their  full 
{Length  before  experience  has  furnifhed  the  mind  with  ma¬ 
terials,  by  means  of  which  motives  may  be  weighed  ;  and 
therefore  it  would  be  impoffible,  during  the  giddy  period  of 
youth,  to  keep  them  in  due  fubjedlion,  or  to  prevent  vicious 
habits  from  being  formed,  were  we  not  influenced  by  divine 
.rrace.  So  true  is  it,  that  “  except  a  man  be  born  again  of 
water  and  of  the  Holy  Ghoft,  he  cannot  enter  into  the  king¬ 
dom  of  God!”  This  change  in  our  difpofitions,  from  an 
immoderate  attachment  to  earth  to  a  relifh  for  the  things  of 
heaven,  is  in  icnpture  called  *  a  renewing  of  our  minds,  a 
new  creation,  a  new  man  in  oppofition  to  our  natural  dif- 
pofition,  which  is  called  “  the  old  man,  corrupted  accord¬ 
ing  to  the  deceitful  lufts.”  The  ancient  fathers  of  the 
church,  as  well  as  fome  very  eminent  modern  divines  f,  ge¬ 
nerally  {peak  of  baptifm  as  the  inftrument  in  God’s  hand  of 
man’s  regeneration  ;  and  for  the  truth  of  their  opinion  they 


earned  of  our  ever  lading  inheritance,  to  create  in  us  a  fenfe 
ot  the  paternal  love  of  God,  and  thereby  to  adore  us  ot  the 
adoption  ot  fons.  “As  many  as  are  led  by  the  Spirit  of 
God,  they  are  the  sons  of  God;  and  becauie we  are  fons, 
God  hath  lent  forth  the  lpirit  of  his  Son  into  our  heart*.  For 
we  have  not  received  the  fpirit  of  bondage  again  to  tear  ; 
but  we  have  received  the  Spirit  of  adoption,  whereby  we 
cry  Abba  Father  ;  the  Spirit  itfelf  bearing  witneL  with  our 
fpirit,  that  we  are  the  children  of  God 
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As  the  gifts  of  grace  are  generally  annexed  to  means 


to 


f  Gal.  it. 


Rom.  viii 


the  proper  u(e  of  the  word  and  facraments,  it  is  a  nxui  ot-^^. 
fice  oi  the  fame  Spirit  to  fan&ify  fuch  pet  fons  as  are  reg  u- 
larly  fet  apart  for  the  work  of  the  miniftry,  and  ordained 
to  offer  up  the  public  prayers  of  the  people  ;  to  ble£>  them  ^ 
in  the  name  of  God  ;  to  teach  the  doctrines  of  the  gofpel  ;  Anj  jan<f 
to  admimfter  the  facraments  inftituted  by  Chrift  ;  and  to the  a, 
perform  ail  things  neceffaty  “for  the  perfecting  of  the  min- (ha- 
faints,  for  the  work  of  the  miniftry,  for  the  edifying  of  the^soft 
body  of  Chrift  The  fame  Spirit  which  illuminated  theo£ 
apoftles,  and  endowed  them  with  power  from  above  to  per-pgj. 
form  perfonally  their  apoftolic  fwndtions,  fitted  them  alfo^  ^  ^ 

for  fending  others,  as  they  wrere  fent  by  their  Divine  Ma-Ia>  1 
fter  ;  and  tor  eftablifiimg  fuch  a  conftitution  of  the  church 
as  was  bell  adapted  for  pre'.erving  Chriftians  in  the  unity 
of  the  Spirit  and  bond  ot  peace.  They  committed  a  (land¬ 
ing  power  to  a  fucceflive  miniftry  to  be  conveyed  down 
to  the  end  of  the  world ;  and  thofe  who  are  vefted  with 
that  power  are  obliged  to  take  heed  unto  themleives,  and 
4  * 
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rhcul  ^y»  to  all  the  flock  over  "which  the  Holy  Ghost  hath  made 
jiore  piC11'thcm  overfeers,  to  feed  the  church  of  God,  and  to  contend 
I'frly  chn*earnetlly  lor  the  faith  which  was  once  delivered  unto  the 
^  J^:1‘  feints  'I*.”  See  Episcopacy,  Independents,  Presbyte- 
a6K  xx.  ri  ans,  Pope,  and  Quakers, 

iS.  an  1  By  thefe,  and  the  like  means,  doth  the  Spirit  of  God 
|ude  ver.  far(q.jfy  the  fons  of  men  ;  and  in  confequence  of  this  fanclifi- 
cation  proceeding  immediately  from  his  office,  he  is  called 
the  Holy  Spirit  and  the  Comforter.  This  is  fuch  a 
provifion  u  lor  renewing  us  in  the  fpirit  of  our  minds,  and 
enabling  us  to  put  on  "the  new  mail,  which,  after  God,  is 
created ’in  righteoufnefs  and  true  holinefs,,,  as,  when  made 
known  by  revelation  appears  to  have  been  expedient,  may 
be  conceived  to  huye  been  even  neceffaiv,  and,  though  rea-^ 
a23  fon  could  hardly  have  hoped  for  it,  is  conti  adi&ed  by  none  ot 
Jontrover-  our  natural  notions  either  of  God  or  of  man.  Many,  however, 
jtsocca-  are  t]ie  con trovt riies  to  which  it  has  given  rife  in  the  church 
yonedh/  0f  God  ;  fome  contending  that  it  is  given  only  unto  the 
xiue  °C  eleCl,  upon  whom  it  ooerates  with  refilllels  efficacy  ;  others 
affirming  that  it  is  offered  to  all,  but  in  fnch  a  manner  as 
that,  by  the  abufe  of  their  free  will,  it  may  be  “  refilled, 
grieved,  and  quenched  and  iorr.e  few,  (till  intoxicated  with 
the  pride  of  Pel ag  1  us,  think  it  is  not  neceffiiry,  and  of 
courfe  is  not  bellowed. 

The  queftions  concerning  eledlon ,  the  efficn-y  of  grace,  and 
the  final  perfeverance  of  the  J  i'wts ,  we  have  Hated  ellewnere, , 
and  given  a  fummary  view  of  the  arguments  by  which  the 
contending  parties  maintain  their  reipcCtive  opinions  (fee 
Predestination);  and  the  texts  of  Scripture  which  we 
have  jull  quoted,  under  the  different  heads  of  ian&Iication, 

-  Difcuflcd  fhow  lufficiently  that  the  opinion  of  Pelagius  is  direClly  con- 
|  dfewhere.  trary  to  the  do&rine  of  the  apoflles.  It  may  not  be  im¬ 
proper  to  inquiie  whether  it  be  as  agreeable  to  realon  and 
experience  as  its  proud  patrons  feem  to  imagine. 

If  it  be  unreafonable  to  expe&  any  affiftance  from  the 
Spirit  of  God  in  carrying  on  the  work  of  our  own  lalva- 
tion,  how  came  l’o  many  of  the  wifeft  and  hell  of  men  in  all 
ages  to  believe,  that  lie  who  fincerely  endeavours  to  dif- 
ciiarge  his  duty  is  fupported  in  that  endeavour  by  affiftance 
from  heaven  ?  That  fuch  was  the  popular  belief  of  the  ear¬ 
ly  Greeks,  is  evident  from  the  poems  of  Homer  ;  in  which 
we  everywhere  hnd  fome  god  calming  the  paffions  of  the 
heroes,  altering  their  determinations  when  improper,  and  in- 
fpiring  them  with  wifdom.  Nor  was  this  the  fentiment  of  the 
poets  &only.  Socrates,  it  is  well  known,  profeffed  to  believe 
that  his  own  conduCl  was  under  the  direction  of  a  fuperior 
fpirit,  which  he  called  a  daemon ;  and  Plutarch,  as  we  find 
w  him  quoted  by  Wollallon,  fpcaks  of  the  gods  adding  men, 
Opinions  of  by  44  exciting  the  powers  or  faculties  of  the  loul  ;  by  lug- 
the  hea-  gelling  fecret  principles,  imaginations,  or  thoughts  ;  or,  on 
£ns--  the  contrary,  by  diverting  or  flopping  them.”  Of  the 
^  fame  opinion  mull  Cicero  have  been,  when  he  laid,  44  flabit 
illud  quidem,  quod  locum  hunc  coi  tinet,  de  quo  agimus, 
efte  Deos,  et  eorum  providentia  mundum  adminiftrari,  eof* 
demque  confulere  rebus  humanis,  nec  folum  univerfis ,  verutn 
*  D*  etiam  singulis  for  it  is  not  conceivable  that  a  particular 
iki.fcff.  c?.n  be  admiriftered  without  the  influence  of  the 

Deity  on  the  minds  of  men.  That  the  poets  and  philofo- 
phers  of  the  heathen  world  derived  thefe  notions  from  pri¬ 
meval  tradition,  cannot,  we  think,  be  queftioned  ;  but  if 
they  were  abfurd  in  themielves,  or  apparently  contradictory 
to  the  laws  of  nature,  they  would  not  furely  have  been  fo 
univerfally  embraced  ;  for  it  will  hardly  be  denied,  that  So¬ 
crates  and  Cicero  were  men  of  as  great  natural  lagacity  as 
Pelagius  or  any  of  his  followers.  It  is  indeed  fo  tar  from 
being  incredible  that  the  Father  of  fpirits  occafionally  di- 
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reCts  the  thoughts  and  anions  of  men,  that  we  beh eve  there 
are  very  few  who  have  made  obfervations  upon  Uieinfelves^^ 
and  their  own  affairs,  who  have  not  found,  upon  reflection,  friars, 
many  in  fiances  in  which  their  uftial  judgment  and  itnle  of 
things  were  over-ruled,  they  knew  not  bow  or  why  ;  and 
that  the  actions  which  they  performed  in  thofe  circum dances 
have  had  conlequtnces  very  1  e markable  in  their  general  hi- 
ftory.  See  Providence,  n°  18,  19. 

This  beinu  the  cafe,  why  Ihould  the  pride  ofChriilians  make 
them  hefitate  to  admit,  upon  theauthority  of  divine  revelation, 
what  Socrates,  and  Plutarch,  and  Cicero,  and  all  the  virtuous 
and  wife  men  of  antiquity,  admitted  in  effedl,  upon  no  bet¬ 
ter  evidence  than  that  of  oral  tradition,  fupported  by  their 
own  meditations  on  their  own  thoughts,  and  the  principles 
of  their  own  conduCl  ?  Is  it  that  they  fee  not  fuch  benefi¬ 
cial  effects  of  Chriflianity  as  to  induce  them  to  believe  the 
profeflors  of  that  religion  to  be  indeed  “  chofen  to  falvation 
through  the  fandification  of  the  Spirit  ||  ^  Let  them  1  Theff.  i£ 

lludy  the  practical  precepts  of  the  goipel,  confider  the  con- 3* 
fequences  wdnch  they  have  had  on  the  peace  and  happinefs 
of  fociety,  and  compare  the  general  conduct  of  Chriftsans 
with  that  of  the  Jews,  Pagans,  and  Mahometans  (fee  Re¬ 
ligion),  and  they  will  donbtlefs  find  reafon  to  slter  their 
opinion;  and  let  thole  who  embrace  the  truth,  remember, 
that  as  they  are  the  temple  of  God,  if  the  Spirit  of  God 
dwell  in  them,  44  it  is  their  indifpenfable  duty  to  cleanfe 
themielves  from  all  filthlneis  of  the  ftefh  and  fpirit ;  to  fol¬ 
low  peace  with  all  men,  and  holinefs,  without  which  no 
man  (hall  fee  the  Lord  ;  and  to  woik  out  their  own  falva¬ 
tion  with  fear  and  trembling,  fince  it  is  God  who  worketh 
in  them  both  to  will  and  to  do  of  his  good  pleafured  326 

From  this  fhort  view  of  the  feveral  diiper.fatioris  of  re-Thcgofpet 
vealed  religion,  it  is  evident  that  the  gofpel  is  not  only  the  the  latl  re¬ 
bell  but  the  lafl  gift  of  the  kind  which  man  has.to  expeavelatlon# 
from  his  Maker ;  that  the  fcheme  of  revelation  is  comple¬ 
ted  ;  and  that  the  pretences  of  Maliomct  and  of  more  mo* 
dern  enthufiafts  to  divine  ir.fpiration  are  not  only  falfe,  but 
fraught  with  contradictions.  All  thefe  men  admit  the  di¬ 
vine  origin  of  the  Mofaic  and  Chriltian  religions ;  but  it 
appears  "from  the  feriptures,  in  which  thofe  religions  are 
taught,  that  the  fyltem  of  revealed  truths  which  conilitute 
the  Patriarchal,  Mofaic,  and  Chriftian  revelations,  commen¬ 
ced  with  the  fall  ot  man,  and  that  it  muft  therefore  neceffarily 
end  with  his  re  Horatio  p  to  life  and  immortality  by  the  fa- 
crifice  of  Chrift  upon  the  crofs.  A  new  revelation  there¬ 
fore  like  that  of  Mahomet  cannot  be  admitted  without  re¬ 
jecting  the  whole  Bible,  though  the  impodor  himfelf  every¬ 
where  acknowledges  the  infpiration  of  Abraham,  of  Mofes, 
and  of  Chrift,  Nor  is  greater  regard  due  to  the  claims  of 
Chrillian  enthufiafts.  Such  of  thefe  men  as  pretend  to  have 
been  in  heaven  f ,  and  thence  to  have  brought  fpiiitual  dif- *  *°'^*f** 
coveries  to  the  earth,  have  either  forgotten  or  never  under- ^  n<j 
Hood,  that  in  the  feriptures  of  the  Old  and  New  Tefla-others’ 
ments  the  great  feene  of  Providence  appears  to  be  clofed 
in  the  full  completion  of  its  one  regular,  entire,  and  eter¬ 
nal  purpofe  ;  that  St  Paul  has  pronounced  ±  a  curfe  upon  t  Gal.  1-  8, 
any  man  or  angel  from  heaven  who  (hall  preach  another  gof¬ 
pel  than  what  has  been  already  preached  by  the  apottles  and 
evangelifts  ;  that  in  their  writings  we  are  taught  every  thing 
which  it  is  our  duty  to  believe  ot  to  pra&ife  in  order  to  our 
own  falvation  ;  and  that  we  have  the  promife  of  our  blefled 
Lord  himfelf,  that  the  Spirit  of  truth- ihail  remain  with  11s 
to  guide  us  into  all  neceffiiry  truth,  till  that  great  day  when 
he  (hall  come  again  to  judge  the  world  in  righteoufnefs,  and 
tender  to  every  man  according  to  his  works. 

3  Qj2  THE- 
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THE 


THEOPHRASTA,  in  botany  ;  a  genus  of  plants  be-  To  this  clafs  belonged  Paraeeltus,  Robert  Fludd,  Jacob  Therapeu- 
longing  to  the  clafs  of  pentandrui  and  order  of  mnnogynw. 


nu. 


Pie 


Etf  fid's 
l  iijh.ry  of 
J  l  llojophy . 


The  corolla  is  campanalated,  with  diviiions  and  fegments 
obtufe  ;  the  capsule  unilocular,  globular,  very  large,  and 
many  feeded.  There  is  only  one  fpecies,  the  americana. 

T PI EOPHRAaSTUS,  the  philofopher,  was  born  about 
371  years  before  Chrift,  and  was  Piece  (lively  the  difeiple 
of  Plato  and  of  Ariflotle.  Pie  fucceeded  Ariflotle  in 
the  Peripatetic  fchool,  and  conduced  the  charge  with  fiic.h 
high  reputation  that  he  had  about  2coo  (eholars.  Pie  is 
highly  celebrated  for  his  induftry,  learning,  and  eloquence  ; 
and  for  his  generolity  and  public  JLoirit.  Pie  is  laid  to  have 
twice  freed  h’s  eountry  from  the  oppreffion  o'  tyrants, 
contributed  liberally  towards  defraying  the  expence  atte 
ing  the  public  meetings  of  philof  pliers  ;  which  were  held, 
not  for  the  fake  <  f  (hew,  but  for  learned  and  in  renious  con- 
verfation.  In  the  public  fehools  he  commonly  appeared, 
as  Arillotle  had  done,  in  an  elegant  drefs,  and  was  very 
attentive  to  the  graces  of  elocution.  Pie  lived  to  the  ad¬ 
vanced  age  of  85:  Some  fay  of  107.  Towards  the  elofe 
of  his  life,  he  grew  exceedingly  infirm,  and  was  earried  to 
the  fchool  on  a  couch.  Pie  expreffed  great  regret  on  ac¬ 
count  of  the  (hort net’s  of  life  ;  and  complained  that  nature 
had  given  long  li  e  to  flags  and  crows,  to  whom  it  is  of  fo 
little  value,  and  had  denied  it  to  man,  who,  in  a  longer 
duration,  might  have  been  able  to  attain  the  fummit  of 
(cience  ;  but  now,  as  foon  as  he  arrives  within  fight  of  it, 
is  taken  away.  His  lad  advice  to  his  difciples  was,  that, 
(nice  it  is  the  lot  of  man  to  die  as  foon  as  he  begins  to  live, 
they  would  take  more  pains  to  enjoy  life  as  it  paffes,  than 
to  aequire  poflhnmous  fame.  PIis  funeral  was  attended  by 
a  large  body  of  Athenians.  lie  wrote  many  valuable  works, 
of  which  all  that  remain  are,  feveral  treatifes  on  the  Natural 
Hi  (lory'  of  Plants  and  Fodils  ;  Of  Winds,  Of  Fire,  &c.  a 
rhetorical  work  intitled  ((  Characters,”  and  a  few  Metaphy- 
iical  Fragments.  ^  ‘ 

To  Theophraftus  we  are  indebted  for  preferring  the  works 
of  Ariflotle.  See  Aristotle. 

THEOPOMPUS,  a  celebrated  Greek  orator  and  hif- 
torian,  was  born  in  the  idand  Chios,  and  flourilhed  in  the 
reign  of  Alexander  the  Great.  He  was  one  of  the  rnoft 
famous  ef  all  the  difciples  of  Ifocrates,  and  won  the  prize 
from  all  the  panegynds  whom  Artemifia  invited  to  praife 
Maufolus.  Pie  wrote  feveral  works,  which  are  lod. 

THEOREM,  a  proportion  which  terminates  in  theory, 
and  which  conddcrs  the  properties  of  things  already  made 
or  done  ;  or  it  is  a  fpeculative  propofition  deduced  horn 
comparing  together  feveral  definitions.  A  theorem  is  fome- 
thirg  to  be  proved,  and  a  problem  foinething  to  be  done. 

THEORETIC,  fomething  relating  to  theory,  or  that 
terminates  in  [peculation. 

THEORY,  in  general,  denotes  any  do&rine  whieh  ter¬ 
minates  in  f&eculation,  without  confidering  the  pra&ical 
ufes  or  application  thereof. 

THEOSOPHISTS,  a  fed  of  men  who  pretend  to  de¬ 
rive  all  their  knowledge  from  divine  illumination.  They 
boad  that,  by  means  of  this  celedial  light,  they  are  not 
only  admitted  to  the  intimate  knowledge  of  God  and  of  all 


Boehmen,  Van  Helmont,  Peter  Poiret,  and  the  Roficrucians. 

They  are  alfo  called  Firs- Philofopher  1 ,  which  fee. 

THERAPEUTiE,  a  term  applied  to  thofe  that  are 
wholly  in  the  fervice  of  religion.  This  general  term  has 
been  applied  to  particular  ft&s  of  men,  concerning  whom 
thei’e  have  been  great  diiputes  among  the  learned. 

THERAPEUTICS,  that  part  of  medicine  which  ac¬ 
quaints  us  with  the  rules  that  are  to  be  obferved,  and  the 
medicines  to  be  employed,  in  the  cure  oi  difeafes. 

THERIACA  andromachi,  a  compound  medicine 
made  in  the  form  of  an  ele&uary.  See  Pharmacy,  n°  605. 

THERM/E,  hot  baths  or  bagnios.  Luxury  and  extra¬ 
vagance  were  in  nothing  carried  to  fueh  heights  as  in  the 
thermae  of  the  Roman  emperors.  Ammian  complains,  that 
they  were  built  to  fuch  an  extent  as  to  equal  whole  pro¬ 
vinces  ;  from  which  Yak-fins  would  abate,  by  reading  fi/nna 
in  dead  of  provinces.  And  yet  after  all,  the  remains  of 
fo  me  Hill  (landing  are  fufficieut  tdlimonies.  for  Ammhn’s 
cen dire  ;  and  the  accounts  tranfmitted  of  their  ornaments 
and  furniture,  fuch  as  being  laid  with  precious  done?.  (Se¬ 
neca),  fet  round  with  feats  of  i'oiJd  filver  (Pliny),  with- pipes 
and  ciHerus  of  the  fame  mclal  (Statius),  add  to,  rather 
than  take  from,  the  cenfure.  The  mod  remarkable  bagnios 
were  »hofe  of  Diocletian  and  Caracal  la  at  Rome,  great  part 
of  v.Vich  remains  at  this  day  ;  the  lofty  arches,  (lately  pil¬ 
lars,  variety  of  foreign  marble,  curious  vaulting  of  the  ioofs, 
great  number  of  fpaeious  apartments,  all  attract  the  euiio- 
fity  of  the  traveller.  They  had  alfo  their  Cummer  and  win¬ 
ter  baths. 

'THERMOMETER,  an  indrunient  for  mcafuring  the 
degree  of  heat  or  cold  in  any  body. 

The  thermometer  was  invented  about  the  beginning  ofln\c  tion 
the  17th  century;  but,  like  many  other  ufeful  invent  ions, ,,f  he  ther 
it  has  been  found  impofilble  to  afeertain  to  whom  the  ho1^1^* 
nour  of  it  belongs  Toerhaave  *  aferibes  it  to  Cornelius 
Drebbel  of  Alcmar,  his  own  countryman.  Fnlgenzio  f  at-  *  Chm.  i 
tributes  it  to  his  mailer  Paul  Saipi,  the  great  oracle  of  the  P-^VJ^E 
Venetian  republic;  and  Viviani  gives  the  honour  of  it  to  r/(  ^  * 
GalilseojJ.  But  ail  thefe  are  podhumous  claims.  SanftorioJ  l^m] 
claims  this  honour  to  hiinfeh  ;  and  his  affertion  is  corrobo-  $  // it.  Ga 
rated  by  Bordli  §  and  Malpighi  *  of  the  Florentine  aca"/'/(T‘ 6?’ 
demy,  whofe  partiality  is  not  to  be  fnfpedted  in  favour  “ 
of  a  member  of  the  Patavinian  ichool.  #  736 — 

Perhaps  the  bed  way  to  reconcile  thefe  different  claims  $  1) *  Mot, 
would  be,  to  fuppofe  that  the  thermometer  was  really  in- 
vented  by  different  perfons  about  the  fame  time.  We  know 
that  there  are  certain  periods  in  the  prog  refs  of  the  arts^^p^ 
when  the  dream  of  human  genius  runs  in  the  fame  direc¬ 
tion,  and  moves  towards  the  fame  object.  1  hat  part  of 
the  current  which  reaches  the  objed  fiift  may  poffefs  the 
title;  but  the  other  paits  follow  fo  rapidly  and  arrive  fo 
foon  after,  that  it  is  impofilble  for  a  lpe&ator  to  decide 
which  is  fird  in  point  of  time.  .  * 

The  fird  form  of  this  inftrument  for  meafuring  the  de- The  air 
grees  of  heat  and  cold,  was  the  air-thermometer.  It  is  a  r  her  mom 
well  known  fad  that  air  expands  with  heat  fo  as  to  oecupy 
more  fpaee  than  it  does  when  cold,  and  that  it  is  condenled  K 


divine  truth,  but  have  accefs  to  the  mod  fublime  fecrets  of  by  cold  io  as  to  occupy  lefs  fpaee  than  when  warmed,  and 


nature.  They  aferibe  it  to  the  fingular  manifedation  of 
divine  benevolence,  that  they  are  able  to  make  fueh  a  uie 
of  the  element  of  fire,  in  the  chemical  art,  as  enables  them 
to  difeover  the  effential  principles  of  bodies,  and  to  difclofe 
dupendous  myderies  in  the  phyfical  world.  They  even  pre¬ 
tend  to  an  acquaintance  with  thofe  celedial  beings  which  form 
the  medium  of  interconrfe  between  God  and  man,  and  to 
a  power  of  obtaining  from  them,  by  the  aid  of  magic,  a  Uro¬ 
logy,  and  other  fimilar  arts,  various  kinds  of  information 
and  afiidance. 


that  this  expanfion  and  condenfation  is  greater  or  lefa  ac¬ 
cording  to  the  decree  of  heat  or  cold  applied.  The  prin¬ 
ciple  then  on  whieh  the  air-thermometer  was  conilruded 
is  very  fimple.  The  air  was  confined  in  a  tube  by  means 
of  fome  coloured  liquor;  the  liquor  ioie  or  fell  according 
as  the  air  became  expanded  or  condenfed.  What  the  fird 
form  of  the  tube  was,  cannot  now  perhaps  be  well  known ; 
but  the  following  defeription  of  the  air- thermometer  will 
fully  explain  its  nature. 

The  air  thermometer  confids  of  a  glafs  tube  BE,  con-  Plate  V\ 

nc&cdi'g*  1. 
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a  large  glafs  ball  A,  and  at  the  jutted  to  the  great  funttiine  heats  of  Florence,  which  are  Thermo- 


.icdb. 


#  | 
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neCkd  at  one  end  with 

other  end  immerfed  in  an  open  vetted,  or  terminating  in  a 
ball  DE,  with  a  narrow  orifice  at  D  ;  which  vettfel,  or  ball, 
contains  any  coloured  liquor  that  will  not  eafily  freeze. 
Aquafortis  tinged  of  a  fine  blue  colour  with  a  folution  of  vi¬ 
triol  or  copper,  or  fpirit  of  wine  tinged  with  cochineal,  will 
anfwer  this  purpofe.  But  the  ball  A  mutt  be  firtt  mode¬ 
rately  warmed,  fo  that  a  part  of  the  air  contained  in  it  may 
be  expelled  through  the  orifice  1)  ;  and  then  the  liquor 
pretted  by  the  weight  of  the  atmofphere  will  enter  the  ball 
j)E,  ?.rd  rile,  for  example,  to  the  middle  of  the  tube  at 
C,  at  a  mean  temperature  of  the  weather;  and  iu  this  ttate 
the  liquor  by  its  weight,  and  the  air  included  in  the  ball 
A,  &c.  by  its  elatticity,  will  counterbalance  the  weight  of 
the  atmofphere.  As  the  fnrrounding  air  becomes  warmer, 
the  air  in  the  ball  and  upper  part  of  the  tube,  expanding 
by  heat,  will  drive  the  liquor  into  the  lower  hall,  and  con- 
foqueittly  its  furl  ace  will  defeend  ;  on  the  contrary,  as  the 
ambient  air  becomes  colder,  that  ir.  the  ball  is  condenfed, 
and  the  liquor  prefed  by  the  weight  of  the  atmofphere  will 
afeend :  fo  that  the  liquor  in  the  tube  will  afeend  or  defeend 
more  or  Id's  according  to  the  ttate  of  the  air  contiguous  to 
the  inttrument.  To  the  tube  is  affixed  a  fcale  of  the  fame 
length,  divided  upwards  and  downwards  from  the  middle  C 
into  ico  equal  parts,  by  means  <r  which  the  afeent  and 
defeent  o"  the  liquor  in  the  tube,  and  confequently  the  va¬ 
riations  in  the  cold  or  heat  of  the  r.tmofpheie,  may  be  ob- 
ferved. 

This  inttrument  was  extremely  defective  ;  for  the  air  in 
the  tube  was  not  only  atfetted  by  the  heat  and  cold  of  the 
atmoipliere,  but  alfo  by  its  weight. 

The  air  being  found  improper  for  meafuring  with  accu¬ 
racy  the  variations  of  heat  and  cold  according  to  the  fo«m 
of  the  thermometer  which  was  firtt  adopted,  another  fluid 
was  propofed  about  the  middle  of  the  17th  century  by  the 
Florentine  r.cadtmy,  'This  fluid  was  fpirit  of  wine,  or  al¬ 
cohol,  as  k  is  now  generally  named.  The  alcohol  being 
coloured,  was  ineloftd  in  a  very  fine  cylindrical  glafs  tube 
prtvioufly  exhautted  of  its  air,  having  a  hollow  ball  at  one 
end  A.  and  hermetically  foaled  at  the  other  end  1).  1  he 

ball  and  tube  me  filled  with  rectified  fpirit  of  wine  to  a 
convenient  height,  as  to  C,  when  the  weather  is  of  a  mean 
teinperatme,  which  may  be  done  by  inverting  the  tube  into 
a  vettel  of  iiagnart  coloured  fpirit,  under  a  receiver  of  the 
air-pump,  or  in  any  other  way.  When  the  thermometer  is 
properly  filled,  the  end  D  is  heated  red  hot  by  a  lamp,  and 
then  hermetically  foaled,  leaving  the  included  air  of  about  f 
of  its  natural  denfity,  to  prevent  the  air  which  is  in  the  ipirit 
from  dividing  it  in  its  expanfion.  To  the  tube  is  applied  a- 
icale,  divided  from  the  middle,  into  ico  equal  parts,  up* 
wauls  and  downwards. 

As  fpirit  of  wine  is  capable  of  a  very  ccnfiderable  degree 
of  rz  refaction  and.  cond  attrition  by  heat  and  cold,  when  the 
heat  of  the  atmofphere  increafcs  the  fpirit  dilates,  and  con- 
iequcntly  r if e s  in  the  tube  ;  and  when  the  heat  decreafes, 
the  fpirit  defeends,  and  the  degree  or  quantity  of  the  motion 
is  drown  by  a  fcale. 

The  fpirit  ol  wine  thermometer  was  not  hibjcCt  to  force 
of  tire  inconveniences  which  attended  the  air  thermometer. 
In  particular,  it  was  not  affefted  by  variations  in  the  weight 
of  the  atmofphere  :  accordingly  it  foon  came  into  general 
ule  among  philofophers.  It  was,  at  an  early  period,  intro¬ 
duced  into  Britain  by  Mr  Boyle.  To  this  inttrument,  as 
then  ufod,  there  are,  however,  many  objections.  The  li- 
quor  was  of  different  degrees  of  ttrength,  and  therefore  dif¬ 
ferent  tubes  filled  with  it,  when  expbford  to  the  fame  degree  of 
heat,  would  not  coriefpond.  There  was  alfo  another  defeCt: 
1  he  fcale  which  was  admitted  to  the  thermometer  did  not 
commence  at  any  fixed  point,  The  highett  term  was  ad- 


too  variable  and  undetermined;  and  frequently  the  work-  v 
man  formed  the  fcale  according  to  his  own  fancy.  While 


the  thermometer  laboured  under  inch  disadvantages  it  could 
not  be  of  general  ule.  ^ 

To  obtain  fome  fixed  unalterable  point  by  which  a  deter- different 
mined  fcale  might  be  difeovered,  to  which  all  thermometers  fixed  points 
might  be  accurately  adjufted,  was  the  iubjcCt  which  next  propofelby 
drew  the  attention  of  philofophers.  Mr  Boyle,  who  fee  ms 
at  an  early  period  to  have  ttudied  this  fubjeCt  with  much1 
anxiety,  propofed  the  freezing  of  the  eflential  oil  of  annifeeda 
as  a  convenient  point  for  graduating  thermometers  ;  but 
this  opinion  he  foon  laid  p.fide.  Hr  Halley  next  propofed 
that  thermometers  fhould  be  graduated  in  a  deep  pit  under 
ground,  where  the  temperature  both  in  winter  and  fummer 
is  pretty  uniform  ;  and  that  the  point  to  which  the  fpirit  of 
wine  fhould  rife  in  fuch  a  fubterraneous  place  fhould  be  the 
point  from  which  the  feale  fhould  commence.  But  this 
propofal  was  evidently  attended  with  fuch  inconveniences  that 
it  was  loon  abandoned.  He  made  experiments  on  the  boil¬ 
ing  point  of  water,  of  mercury,  and  of  fpirit  of  wine  ;  and 
be  leans  rather  to  give  a  preference  to  the  fpirit  of  wine*.* 


He  objected  to  the  freezing  of  water  as  a  fixed  point,  b e-Tranf*  Ahr.. 


caufe  he  thought  that  it  admitted  ccnfiderable  latitude.  11  34* 

It  feems  to  have  been  referved  to  the  all-conquering  ge-R*r 
nius  of  Sir  Iiaac  Newton  to  determine  this  important  point,  Newton** 
on  which  the  accuracy  and  value  of  the  thermometer  de-oil  thermo- 
pends.  Fie  chofe,  as  fixed,  thofe  points  at  which  water  meter* 
freezes  and  boils  ;  the  very  points  which  the  experiments  of 
iueeecding  philofophers.  have  determined  to  be  the  moft  fix-  ' 
ed  and  convenient.  Senfible  of  the  difad  vantages  of  fpirit  of 
wine,  he  tried  another  liquor  which  was  homogeneous 
enough,  capable  of  a  confiderable  rarefaction,  about  1 5 
times  treater  than  foirit  of  wine.  Tin’s  was  linfeed  oil. 

O  *  t 

It  has  not  been  obforved  to  freeze  even  in  very  great  colds, 
r.nd  it  bears  a  heat  about  four  times  that  of  water  before  it 
boils.  With  tliefe  advantages  it  was  made  ufe  of  by  Sir 
Iiaac  Newton,  who  difeovered  by  it  the  comparative  de^ 
gree  of  heat  tor  boiling  water,  melting  wax,  boiling  fpirit 
of  wine,  and  melting  tin  ;  beyond  which  it  does  not  appear 
that  tins  thermometer  was  applied.  The  method  he  ufed 
ior  adjuftiug  the  icale  of  this  oil  thermometer  was  as  Fol¬ 
lows  :  Supposing  the  bulb,  when  immerged  in  thawing 
fnow,  to  contain  10,000  parts,  he  found  the  oil  expand  by 


the  heat  of  the  human  body  fo  as  to  take  up  -^th  mo"e 


fpace,  or  10,256  fuch  parts  ;  and  by  the  heat  of  water  boil¬ 
ing  ftrcngly  10,725  ;  and  by  the  heat  of  melting  tin  1 1,516. 

So  that  reckoning  the  freezing  point  as  a  common  limit  be¬ 
tween  heat  and  cold,  he  began  his  fcale  there,  marking  it 
o,  and  the  heat  of  the  human  body  he  made  1  2°  ;  and  confe- 
quently,  the  degrees  of  heat  being  proportional  to  the  de- nr> 
grees  of  rarefaCtion,  or  256  ;  725  :  :  12:33,  this  number  34  *0 
will  exprefs  the  heat  of  boiling  water;  and  by  the  fame  Vol.  iv.  part- 
rule,  72  that  of  melting  tin  J.  This  theimcmeter  was  con- 2. 
ttrv.cled  in  1701.  8 

'To  the  application  of  oil  as  a  xncaflire  of  heat  and  cold,  Its  imper- 
there  are  intuperable  objections.  It  is  fo  vifeid,  that  it  ad- foChons. 
heres  too  ftrongly  to  the  fides  of  the  tube.  On  this  ac¬ 
count  it  afeends  and  defeends  tooflbwly  in  cafe  of  a  hidden 
heat  or  cold.  In  a  hidden  cold,  fo  great  a  portion  remains 
adhering  to  the  Tides  of  the  tube  after  the  rett  has  fubfided, 
that  the  fin  face  appears  lower  than  the  correiponding  tem¬ 
perature  of  the  air  requires.  An  oil  thermometer  is  there - 
tcre  not  a  pixqier  meafurc:  of  heat  and  cold. 

All  the  thermometers  hitherto  propofed  were  liable  to4,  9 

,  \i  \  r  7  ,  w  Reaumur* 

many  inconveniences,  and  could  not  be  conuderec:  as  exact fp^it 

ftandards  for  pointing  out  the  various  degrees  of  tempera- wine  iher- 
ture.  This  led  Reaumur  to  attempt  a  new  one,  an  ac-momcler* 
count  of  which  was  publifhed  in  the  year  1730  in  the  Me¬ 
moirs 


JVf  ,:rtitie*s 
JF  ffjys  on 
the  Conflriic 
tivn  of  rblr 
winders. 


THE 

rnolrs  of  the  Academy  of  Sciences.  This  thermometer  was 
made  with  fpirit  of  wine.  He  took  a  large  ball  and  tube, 
the  dimenfnsms  arrd  capacities  of  which  we-e  known  ;  he  then 
graduated  the  tube,  fo  that  the  fpace  from  one  divifion  to 
another  might  contain  icooth  part  of  the  liquor;  the  li¬ 
quor  containing  icoo  parts  when  it  hood  at  the  freezing 
point.  He  adjufted  the  thermometer  to  the  freezing  point 
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That  we  may  judge  the  more  accurately  of  the  propria, 
ty  of  employing  mercury,  we  will  compare  its  dualities  n5#T 


Ly  ui  mercury,  we  will  compare  its  qualities 

with  thofe  of  the  fluids  already  mentioned,  air,  alcohol, 
and  oil.  #  n  j 

Air  is  the  mod:  expanfible  fluid,  hut  it  does  not  receive  Properties 
.1  i r. . .*  ,i_„of iir . aLl 


nor  part  with  its  heat  fo  quickly  as  mercury.  Alcohol  does 
pot  expand  much  by  heat. 


point,  lie  atiiuued  the  thermometer  to  uie  ncc£iuh  1  r  ,  '  ,  . 

by  an  artificial congelation  of  water:  then  putting  the  ball  bear  a  much  greater  h-a.  than  175 

d>  an  ariincwi  c  8  .  -  ,  when  highly  reftified  it  can  bear  a 


In  its  ordinary  ftate  it  docs  not^jj^'H 


of  T  ahrenheit  ;  but 


to 

Its  defers. 


XI 

Mercurial 

thermome¬ 

ters. 


*  Phil. 
Tranf.  vol. 
jcvii.  or 
Mr.  vol.  11 


of  his  thermometer  and  part  of  the  tube  into  boiling  water, 
he  obferved  whether  it  rofe  80  divifions :  if  it  exceede 
thefe,  he  changed  his  liquor,  and  by  adding  water  lowered  it, 
till  upon  trial  it  fhould  juft  rife  8 o  divifions  ;  or  if  the  liquor, 
beincr  too  low,  fell  fliort  of  cSo  divifions,  he  raifed  it  by  a 
W  re&ified  fpirit  to  it.  The  liquor  thus  prepared  foiled 
his  purpofe,  and  ferved  for  making  a  thermometer  of  any 
fize,  whole  fcale  would  agree  with  his  flandard. 

This  thermometer  was  far  from  being  perfe&.  As  the 
bulbs  were  three  or  four  inches  in  diameter,  the  fur  round¬ 
ing  ice  would  be  melted  before  its  temperature  could  be 
propagated  to  the  whole  fpirbs  in  the  bulb,  and  consequent¬ 
ly  the  freezing  point  would  be  marked  higher  than  it  fhould 
be.  Dr  Martine  accordingly  found,  that  inftead  of  coinci¬ 
ding  with  the  3 2d  degree  of  Fahrenheit,  it  correfponded  with 
the  34th,  or  a  point  a  little  above  it.  Reaumur  commit¬ 
ted  a  miflake  alfo  refpeaing  the  boiling  point  ;  for  he 
thought  that  the  fpirit  ot  wine,  whether  weak  or  ftrong, 
when  immerged  in-boiling  water,  received  the  fame  degree 
of  heat  with  the  boding  water.  But  it  is  well  known  that 
highly  rectified  feint  of  wine  cannot  be  heated  much  be¬ 
yond  the  175th  degree  of  Fahrenheit,  while  boiling  water 
raifes  the  quickfilver  37  degrees  higher.  There  is  another 
thermometer  that  goes  by  the  name  of  Rcautnur’s,  which 
fhall  be  afterwards  deferibed. 

At  length  a  different  fluid  was  propofed,  by  which  ther¬ 
mometers  could  be  made  free  from  moft  of  the  deie&s  lm 
tlierto  mentioned.  This  fluid  was  mercury,  and  feems  firit 
to  have  occurred  to  Dr  Halley  in  the  lafl  century  ;  but 
was  not  adopted  by  him  on  account  of  its  having  a  fmaller 
degree  of  ex panfibility  than  the  other  fluids  ufed  at  that 
time  *.  Boerhaave  fays  that  the  mercurial  thermometer 


UC&I  tl  ill ue. li  *4  1  vuvv-i  4  J>  - - 7 

when  highly  rectified  it  can  bear  a  greater  degree  of  cold 
than  any  other  liquor  hitherto  employed  as  a  meafure  of 
temperature.  At  Hudfon’s  Bay,  Mr  Macnab,  by  a  mix¬ 
ture  of  vitriolic  acid  and  frow,  made  it  to  defeend  to  69  be- 
^ow  o  of  Fahrenheit.  There  is  an  inconvenience,  however, 
attending  the  life  of  this  liquor it  is  not  pofijble  to  get  it 
always  of  the  fame  degree  of  ilrength.  As  to  oil,  its  ex- 
panfion  is  about  1  5  times  greater  than  that  of  alcohol ;  it  fu- 
ilains  a  heat  of  6 00°,  and  its  freezing  point  is  fo  low  that 
it  has  not  been  determined  ;  but  its  viicofity  renders  it  ute- 

lefs.  #  1 

Mercury  is  far  fuperior  to  alcohol  and  oil,  and  is  much  more  Thera* 
manageable  than  air.  I.  As  far  as  the  experiments  already 
made  can  determine,  it  is  of  all  the  fluids  hitherto  employed 
tn  the  conflrudtion  of  thermometers,  that  which  meafures 
moil  exadtiy  equal  differences  of  heat  by  equal  differences  of 
its  bulk  :  its  dilatations  are  in  fa&  very  nearly  proportional  to 
the  augmentations  of  heat  applied  t*>  it  (a).  2.  Of  all  liquids 
it  is  the  moft  cafily  freed  from  air.  3.  It  is  fitted  to  mea-j^  "J 


‘3 


fure  high  degrees  of  heat  and  cold.  It  fuilair.s  a  heat  of^ 


1  Ul  t  I  v  \  J  -*■  Jj 

6oo°  of  Fahrenheit’s  fcale,  and  dees  not  congeal  till  it  fall 
39  or  40  degrees  below  o.  4.  It  is  the  moft  .fenfible  of  any 
fluid  to  heat  and  cold,  even  air  not  excepted,  f  Sir  Benja-j^  j 
min  Thompfon,  now  Count  Rumford,  found  that  mercuiy  7/Wj 
was  heated  from  the  freezing  to  the  boiling  point  in  58  fe-17^. 
conds,  v*hi!e  water  took  two  minutes  13  feconds,  and  com¬ 
mon  air  10  minutes  and  17  feconds.  5.  Mercury  is  a  ho¬ 
mogeneous  fluid,  and  every  portion  of  it  is  equally  dilated 
or  contracted  by  equal  variations  of  heat.  Any  one  ther¬ 
mometer  made  of  pure  mercury  is,  catcris  paribus ,  poflef- 
fed  of  the  fame  properties  with  every  other  thermometer 


time*  Boerhaave  fays  that  the  mercurial  tnermomeuir  made  of  pure  mercury.  Its  power  of  expanhon  tsmdeed 
was  f.rft  conftrufted  hy  Olaus  Roemer  ;  but  the  honour  of  about  fix  times  kfs  than  that  of  fpmt  of wine,  but  it  »  great 
^  invention  is  generally  given  to  Fahrenheit  of  Amfter-  enough  to  aniwer  moil  ot  the  purpoies  for  which  a  thermo- 

dam  who  prefented  an  account  of  it  to  the  ’Royal  Society  meter  is  wanted.  ‘i 

dam,  wno  prei  qp^e  fixed  points  which  are  now  umverfally  choien  for  Fixed 

of  London  in  1724*  adiuftinpF0*1^ 


f 


fAX  We  have  affirmed  that  the  expanfions  of  the  bulk  of  quickfilver  bv  heat  are  nearly  (for  they  are  not  ftriftly 
fo)  in  a  regular  arithmetical  progreffion,  according  to  the  quantity  of  heat  it  is  expofed  to  ;  and  fncl.  leenis  to  be  the  calc 
according  to  the  Table  publifhed  by  Mr  de  Luc,  at  page  309.  of  his  hr  A  volume  on  the  Modi  heat  ions  of  the  At-^| 
molphere.  The  following  extra#  of  this  table  (hows  thefe  variations  :  and  the  fir  ft  and  fecond  differences  are  added,  in  Mm 
order  to  render  thefe  irregularities  more  fenfible.  They  are  fucli  as  can  hardly  be  conceived  from  the  nature  of  any  lub-vol. 
fiance,  without  the  influence  of  extraneous  and  accidental  caufes,  which  may  have  efcaped  the  attention  of  the  obierver ; 
neither  have  they  been  found  exa&ly  true  by  Dr  Crawford.  Mr  de  Luc  luppoies  the  whole  heat  from  melting  ice  to 
„ .  J  1  ^  n  _  _ r.... r\ F  \x’birV»  Vip  pYnrefles  the  abiolute  ouan- 


Reaumur’s 

Thermometer. 

Fahrenheit’s 

Thermometer. 

Quantities 
of  heat. 

Firfl 

differences. 

3  80  ....  . 

7° . 

9>44 

’16 

60  .  . 

9,60 

*10 

5° . 

9>7° 

* 16 

40  ...  . 

9,86 

>22 

3°  .  .  .  . 

10,08 

’l  2 

20  ...  . 

10,20 

’l8 

10  ...  . 

10,38 

>5^ 

0  .  .  .  . 

10,74 

Second 

differences. 


-j-  ,06 

—  ,06 

—  >c6 i 

+ 

—  ,06 

—  #18 
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ij^e  jo-  p.djuRing  thermometers  to  a  fcale,  and  to  one  another,  are 
me  the  boiling  and  freezing  water  points.  The  boiling  water 
point,  it  is  well  known,  is  not  an  invariable  point,  but  va¬ 
ries  fome  degrees  according  to  the  weight  and  temperature 
of  the  atmofphere.  In  an  exhaufted  receiver,  water  will 
boil  with  a  heat  of  98°  or  ioo°  ;  whereas  in  Papin’s  dige- 
fter  it  will  acquire  a  heat  of  412.  Hence  it  appears  that 
water  will  boil  at  a  lower  point,  according  to  its  height  in 
the  atmofphere,  or  to  the  weight  of  the  column  of  aii  which 
prefies  upon  it.  In  order  to  enfure  uniformity  therefore  in 
the  conftrudlion  of  thermometers,  it  is  now  agreed  that  the 
bulb  of  the  tube  be  plunged  in  the  water  when  it  boils  vio¬ 
lently,  the  barometer  Handing  at  30  Englifh  inches  (which 
is  its  mean  height  round  London),  and  the  temperature  of  the 
atmofphere  550.  A  thermometer  made  in  this  way,  with  its 
botling  point  at  21 2°,  is  called  by  Dr  Horfley  Bird's  Fah¬ 
renheit,  becaufe  Mr  Bird  was  the  firii  perfon  who  attended 
to  the  Hate  of  the  barometer  in  eonRru&iiig  thermometers. 
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Pci 
/aft  ir 


Phil; 
rranJ  r 
?75  1 
778. 


Barometer. 

Equation. 

Difference. 

31*0 

+  i-57 

0*78 

3°*5 

40-0 

29‘5 

+  °1 9 
6*oo 
—  o‘8o 

°*79 

o*8o 

0*82 

29*0 

28-5 

28*0 

•  —  1  *6  2 

—  2*45 

““  3*3 1 

0*83 

0*85 

o*86 

27*5 

—  4*16 

o*88 

27*0 

—  5*°  4 

The  numbers  in  the  firR  column  of  this  table  exprefs 
heights  of  the  quickfilver  in  the  barometer  in  Englifh  inches 
and  decimal  parts  :  the  lecond  column  fhows  the  equation 
to  be  applied,  according  to  the  fign  prefixed,  to  ^12  of 
Bird’s  Fahrenheit,  to  find  the  true  boiling  point  for  every 
fuch  Hate  of  the  barometer.  The  boiling  point  for  all  in¬ 
termediate  Hates  of  the  barometer  may  be  had  with  luffici- 
ent  accuracy,  by  taking  proportional  parts,  by  means  of  the 


third  column  of  differences  of  the  equations.  See  PhiL 
T ratify \  lxiy.  art.  30.  ;  alfo  Dr  Mafkelyne’s  Paper ,  vol.  lxiv. 
art.  20. 

In  the  following  table  we  have  the  refult  of  i  5  different 
obfer  vat  ions  made  by 
with  the  refult  of  M.  de  Luc's  rules. 


Sir  George  Schuckburgh  compared 


As  artifts  may  be  often  obliged  to  adjuR.  thermometers 


under  very  different  preffures  of  the  atmofphere,  philoiophers 
he- have  been  at  pains  to  difeover  a  general  rule  which  might 
be  applied  on  all  occahons.  M.  de  Luc,  in  his  Recherchss 
fur  les  Mod .  de  l' Atmofphere  from  a  feries  of  experiments, 
has  given  an  equation  for  the  allowance  on  account  of  this 
difference,  in  Paris  meafure,  which  has  been  verified  by  Sir 
George  Schuckburgh  X  ,  slfo  Dr  Horfley,  Dr  Mafkelyne, 
and  Sir  George  Schuckburgh,  have  adapted  the  equation 
and  rules  to  Englifh  meafures,  and  have  reduced  the  allow¬ 
ances  into  tables  for  the  ufe  of  the  artiit.  Dr  Horfley’s 
rule,  deduced  from  De  Luc’s,  is  this  : 

99 

- 102.  *  —  92*804  z=  h . 


Height  of  the) 
Birometen  e- 
luced  to  di 
fame  tern  pe»a- 
oi.  e  of  50° 

Mean  boil-! 
ing  Point1 
by  Oofer- 
vation. 

Boiling  Poim 
by  De  Luc’- 
Ru*es. 

Height 
;f  Bare. 

:  necer. 

Boiling 
Point  by 
Dhferva 
ion. 

Boiling 

Pi  4nt  by 
Dc  Luc’s 
Rules. 

Inch. 

0 

0 

Inch. 

0 

0 1 

26,498 

207,07 

208,54 

30,008 

213,22 

213,47 

27,241 

208,64 

208,84 

33,207 

213,58 

21 3>79 

z7>954  . 

239,87 

210,03 

30.489 

214,15 

214,23 

z8>377 

210,50 

2IO,8l 

30,763 

214.37 

2  4,66 

28,699 

2U,27 

211,34 

3°>847 

2  1 4,  53 

*■  I4>79 

28,898 

211,53 

2  i  1,67 

3  -  >95  7 

214,9- 

2^4,96 

28,999 

2  I  1,63 

211,85 

• 

29>447 

21 2»5  5 

212,74 

29,805 

212,95 

21 V5 

17 

Sir  Geoige 
Sehuck- 
burgk’s  ob- 
far  vat  ions 
compared 
with  De 
Luc’s  rules. 


Sir  George  Schuckburgh  has  alfo  fubjoined  the  following 
general  table  for  the  ufe  of  artiils  in  conHrudfing  the  ther¬ 
mometer,  both  according  to  his  own  observations  and  thofe 
of  M.  de  Luc.  'W 
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where  h  denotes  the  height  of  a  thermometer  plunged  in 
boiling  water, 'above  the  point  of  melting  ice,  in  degrees  of 
Bird’s  Fahrenheit,  and  z  the  height  of  the  barometer  in 
ictlis  of  an  inch.  From  this  rule  he  has  computed  the  fol¬ 
lowing  table,  for  finding  the  heights,  to  which  a  good  Bird’s 
Fahrenheit  will  rile  when  plunged  in  boiling  water,  in  all  , 
Hates  of  the  barometer,  from  27  to  3 1  Englifh  inches ; 
which  will  ferve,  among  other  ufes,  to  direcl  inRrument- 
makers  in  making  a  true  allowance  for  the  effebf  of  the  va¬ 
riation  of  the  barometer,  if  they  Hiould  be  obliged  to  linilh 
a  thermometer  at  a  time  when  the  barometer  is  above  or 
below  30  inches  ;  though  it  is  belt  to  fix  the  boiling  point 
when  the  barometer  is  at  that  height. 

Equation  of  the  Boiling  Point. 


Height  of  the 
ii  iromUer. 


2  6,0 

26.5 

27.0 

27>5 
2  8,0 

28.5 
29,0 

29.5 
3 - 

3°»5 

3Lo 


D  rredt  of  th 
boiling  point. 

Difference 

Corredt  accord  • 
to  M.  dc  l^UC 

t 

Difference. 

C 

0 

—  7,°9 

—  6,18 

—  S>*7 

—  4>37 

—  3.48 

—  2.5  9 

—  1.72 

—  0,85 
0,00 
0,85 

+  L69 

,91 
>9 1 
,9° 

,89 

,89 

.*7 

’,87 

,85 

—  6,83 

—  5  >93 

—  5>°4 

—  4>1(5 
~  3>3l 

—  2,45 

—  1,62 

—  0,80 
0,00 

+  0.79 

+ 1,57 

,90 

,89 

,88 

.87 

,86 

,82 

,SO 

.85 

,84 

,79 

.78 

The  Royal  Society,  fully  apprized  of  the  importance  of 
adjufting  the  fixed  points  of  thermometers,  appointed  a 
committee  of  feven  gentlemen  to  confider  of  the  befl  me¬ 
thod  for  this  purpofe  ;  and  their  report  is  publifhed  in  the 
Phil.  Tranf  vol.  Ixvii.  part  ii.  ait.  37. 

They  obferved,  that  though  the  boiling  point  be  placed 
fo  much  higher  on  fome  of  the  thermometers  now  made  than 
on  others,  yet  this  does  not  produce  any  confiderable  error  in 
the  obiervations  of  the  weather,  at  leaft  in  this  climate;  for 
an  error  of  in  the  poiition  of  the  boiling  point,  wall 
make  an  error  only  of  half  a  degree  in  the  pofition  of  92°, 
and  of  not  more  than  a  quarter  of  a  degree  in  the  point  of 
62°.  It  is  only  in,  nice  experiments,  or  in  trying  the  heat 
of  hot  liquors,  that  this  error  in  the  boiling  point  can  be  of 
much  importance. 

In  adjufling  the  freezing  as  well  as  the  boiling  point,  the 
quickfilver  in  the  tube  ought  to  be  kept  of  the  fame  heat  as 
that  in  the  ball.  When,  the  freezing  point  is  placed  at  a 
confiderable  diRance  from  the  ball,  the  pounded  ice  fhouid 
be  piled  to  fuch  a  height  above  the  ball,  that  the  error 
which  can  arile  from  the  quickfilver  in  the  remaining  part  of 
the  tube  not  being  heated  equally  with  that  in  the  ball,  fhall 
be  very  fmall,  or  the  obferved  point  muR  be  corrected  on 
that  account  according  to  the  following  table ; 
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Table  for 
cr>'  retailing 
the  freez¬ 
ing  yoint. 


Heat  of  the 
Air. 

Correction. 

42° 

,00087 

52 

,00174 

62 

,0026 1 

72 

,00348 

82 

.00433 

The  correftion  in  this  table  is  exprefied  in  advantages  gained^  we  allow,  by  adopting  the  freezing 

<*f  the  dillance  between  the  freezing  point  and  the  ‘u  face  ot  g  *  S  loweft  degree  of  cold  to  which 
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point,  to  which  thermometers  made  in  different  places  may  Them 
eafily  be  adjufted.  If  poffible  too,  it  ought  to  be  a  point  at 
which  a  natural  well-known  body  receives  fotnc  remarkable  r 
change  irour  the  effects  of  heat  or  cold.  Fahrenheit  be- 
pan  his  fcale  at  the  point  at  which  fnow  and  fait  congeal. 
Kirwan  propofes  the  freezing  point  of  mercury.  Sir  Ifaac 
Newton,  Hales,  and  Reaumur  adopted  the  I reezing  point 
of  water.  The  objection  to  Fahrenheit's  lowed  point  is, 
that  it  commences  at  an  artificial  cold  never  known  in. na¬ 
ture,  and  to  which  we  cannot  refer  our  feelings,  for  it  is 
what  few  can  ever  experience.  There  would  be  feveral 
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the  ice  :  e.g.  if  the  freezing  point  {lands  feven  inches  above 
the  furface  of  the  ice,  and  the  heat  of  the  room  is  62,  the 
point  of  32*  Ihould  be  placed  7  X  00261,  or  ,018  of  an 
inch  lower  than  the  obferved  point.  A  diagonal  fcale 
will  facilitate  this  corre&ion. 

The  committee  obferve,  that  in  trying  the  heat  of  liquors, 
care  Ihould  be  taken  that  the  quickfilver  in  the  tube  ot  the 
thermometer  be  heated  to  the  fame  degree  as  that  in  the 
ball ;  or  if  this  cannot  be  done  conveniently,  the  obferved 
heat  Ihould  be  corrected  on  that  account  ;  for  the  manner 


point  of  mercury.'  It  is  the  lowed  degree  of  cold  to  which 
mercury  can  be  applied  as  a  meafure  ;  and  it  would  lender 
umrecefhiry  the  u(e  of  the  iigas  plus  and  minus,,  and  the 
extenfion  of  the  fcale  below  o.  But  we  object  to  it,  that  it 
is  not  a  point  well  known;  for  few,  comparatively  fpeaking, 
who  ufe  thermometers,  can  have  an  opportunity  of  feeing 
mercury  congealed.  As  to  the  other  advantage  to  be 
gained  by  adopting  the  freezing  point  of  mercury,  namely, 
the  abolition  of  negative  numbers,  we  do  not  think  it  would 
counterbalance  the  advantage  to  be  enjoyed  by  uling  a  well- 


imc  1Ar;  1.,l"“lv\.“i  r,"  "T.nutefi  fnr  tU3  nuroofe,  we  known  point.  Betides,  it  may  be  afked,  Is  there  not  a  pro 

the  muft01reir^oC  iidr  excelltt  report  in  the  Phil.  I  rani,  vol.  priety  in  tiling  negative  numbers  to  exprels  the  degree  of 
mult  rei.r  to  tnur  exc  .  cob^  which  is  a  negative  thing  ?  Heat  and  cold  we  can  only 

judge  of  by  our  feelings:  the  point  then  at  which  the  fcale 
ihould  commence,  ought  to  be  a  point  which  can  form  to  U3 
a  Aandard  of  heat  and  cold  ;  a  point  familiar  to  us  from  be- 
remarkable  that  occurs  in  nature,  and 
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With  regard  to  the  choice  of  tubes,  they  ought  to  be  ex* 
adly  cylindrical.  But  though  the  diameter  ihould  vary  a 
‘19  eafy  to  manage  that  matter  in  the  manner  pro- 
pofedby  the  Abbe  Noliet  ||,  by  making  a  fmall  portion  ot 
the  quickfilver,  e.  g.  as  much  as  fills  up  an  inch  or  lmlt  an 
inch,  Aide  backward  and  forward  in  the  tube  ;  and  thus 
to  And  the  proportions  of  all  its  inequalities,  and  from 
thence  to  adjuft  the  divifions  to  a  fcale  or  the  moil  perfect 
equality.  The  capillary  tubes  are  preferable  to  others,  be- 
canfe  they  require  fmaller  bulbs,  and  they  arc  alfo  more  fen- 
fihle,  and  lefs  brittle.  The  moll  convenient  lize  for  com* 
mon  experiments  has  the  internal  diameter  about  the  40th 
or  50 tli  of  an  inch,  about  9  inches  long,  and  made  ot  thin 
glafs,  that  the  rife  and  fall  of  the  mercury  may  be  better 

The  next  thing  to  be  confidered,  is  of  what  number  of 
degrees  or  divifions  the  fcale  ought  to  conlift,  and  from 
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grecsinto  what  pQ;nt  ;t  ou^ht  to  commence.  As  the  number  ot  the 


the  feales  which 


ded, 


^V  omrht  divifions  of  the  fcale  is  an  arbitrary  matter, 
jobedivi.  have  been  employed  differ  much  from  one  another  m  this 
circumftance.  Fahrenheit  has  made  180  degrees  between 
the  freezing  and  boiling  water  point.  Amonton’s  made  73, 
and  Sir  Ifaac  Newton  only  34.  There  is,  however,  one 
general  maxim,  which  ought  to  be  obferved  :  That  fuch  an 
arithmetical  number  jhould  be  chofen  as  can  eafily  be  diviaed  and 
fubdivided ,  and  that  the  number  of  divifions  jhould  be fo  great 
' that  thtiejhall feldom  be  occafion  for  fractions.  The  number 
80  chofen  by  Reaumur  anfwers  extremely  well  in  this  re- 
fpeft,  becaufe  it  can  be  divided  by  feveral  figures  without 
leaving  a  remainder  ;  but  it  is  too  fmall  a  number  :  the  con- 
fequence  of  which  is,  that  the  degrees  are  placed  at  too  great 
h  diftance  from  one  another,  and  fractions  mull  therefore  be 
often  employed.  We  think,  therefore,  that  160  would  have 
been  amove  convenient  number.  Fahrenheit's  number  180  is 
large  enough,  but  when  divided  its  quotient  foon  oecomes 
an  odd  number. 

As  to  the  point  at  which  the  fcale  ought  to  commence, 
uoirt  tiie  various  ooinions  have  been  entertained.  If  we  knew  the 
fca’e  <wht  beginning  or  Lowed  degree  of  heat,  all  philoiophers  womd 


precifion  refer  to  in  our  minds  on  all  occafions. 
freezing  point  of  water  chofen  by  Sir  Ifaac  Newton,  which 
of  all  the  general  changes  produced  in  nature  by  cold  is 
the  mod  remarkable.  It  is  therefore  the  mod  convenient 
point  for  the  thermometers  to  be  ufed  in  the  temperate  and 
frigid  zones  ;  we  may  fay  over  the  globe,  for  even  111 
the  hotted  countries  of  the  ton  id  zone  many  of  the  moun¬ 
tains  are  perpetually  coveied  with  fnow. 

Having  now  explained  the  principles  of  the  thermometer 
as  fully  as  appears  neceffary,  in  order  to  make  it  properly^ 
underdood,  we  will  now  fubjoin  an  account  of  thofe  thermo- ralj 
meters  which  are  at  prelcnt  in  moll  general  nle.  Tliefe  are 
Fahrenheit's,  De  rifle’s,  Reaumur’s,  and  Celiius's.  Fahren¬ 
heit's  is  ufed  in  Britain,  De  ITfle’s  in  Ruflia,  Reaumur's  in 
France,  and  Celiius’s  in  Sweden.  They  are  all  mercurial 
thermometers*  #  p  I 

Fahrenheit's  thermometer  confifts  of  a  (lender  cylindrical  Fa 
tube  and  a  fmall  longitudinal  bulb.  To  the  fide  of  the  tubej^ 
is  annexed  a  fcale  which  Fahrenheit  divided  into  600  parts, 
beginning  with  that  of  the  fevere  cold  which  he  had  obfer¬ 
ved  in  Iceland  in  1709,  or  that  produced  by  furrounding  the 
bulb  of  the  thermometer  with  a  mixture  of  inow  or  be?.teu 
ice  and  fal‘ ammoniac  or  fea  fait.  This  he  apprehended  to 
be  the  greated  degree  of  cold,  and  accordingly  he  marked 
it,  as  the  beginning  of  his  fcale,  with  o ;  the  point  at 
which  mercury  begins  to  boil,  he  conceived  to  fhow  the 
greated  device  of  heat,  and  this  he  made  the  limit  of  his 
fcale.  The  didance  between  thefe  two  points  he  divided 


into  600  equal  parts  or  degrees  ;  and  by  trials,  he  fo 


found 


to  com¬ 
mence. 


agree,  that  the  lowed  point  of  the  thermometer  ought  . to  be 


fixed  there;  but  we  know  neither  the  lowed  nor  the  Inghelt 
degrees  of  heat ;  we  obferve  only  the  intermediate  parts. 
AH  that  we  can  do,  then*  is  to  begin  it  at  force  invariable 
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in lvi  —  r  ;?  ’  { 

that  the  mercury  dood  at  32  of  thefe  divifions,  when  wa¬ 
ter  juft,  begins  to  freeze,  or  fnow  or  ice  juft  begins  to 
thaw  ;  it  was  therefore  called  the  degree  of  the  freez¬ 
ing  point  When  the  tube  was  immerfed  in  boiling  wa¬ 
ter  the  mercury  rofe  to  212,  which  therefore  is  the  boiling 
point,  and  is  juft  180  degrees  above  the  former  or  freezing 
point.  But  the  prefent  method  of  making  the  fcale  of 
thefe  thermometers,  which  is  the  lort  in  moll  common  ufe, 
is  iirft  to  immerse  the  bulb  of  the  thermometer  in  ice  or 

fnow 
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'hermfl-  fnow  juft  beginning  to  thaw,  and  mark  the  place  where  the 
mettr.  mercury  (lands  with  a  32  ;  then  immerge  it  in  boiling  water, 
and  again  mark  the  place  where  the  mercury  (lands  in  the 
tube,  which  mark  with  the  num.  212,  exceeding  the  former 
by  180;  dividing  therefore  the  intermediate  fpace  into 
j  80  equal  parts,  will  give  the  fcale  of  the  thermometer, 
and  which  may  afterwards  be  continued  upwards  and  down¬ 
wards  at  pleafure. 

Other  thermometers  of  a  fimilar  conftru&ion  have  been 
accommodated  to  common  ufe,  having  but  a  portion  of  the 
above  fcale.  They  have  been  made  of  a  fmall  fize  and 
portable  form,  and  adapted  with  appendages  to  particular 
purpofes  ;  and  the  tube  with  its  annexed  fcale  has  often 
been  enclofcd  in  another  thicker  glafs  tube,  alfo  hermeti¬ 
cally  fealed,  to  preferve  the  thermometer  from  injury.  And 
0  all  thefe  are  called  Fahrenheit’ s  thermometers. 

•  rifle’s  In  1733,  M.  De  Plfle^of  Peterfbnrgh  conftru&ed  a  mer- 
^rmwme-  curial  thermometer  on  the  principles  of  Reaumur’s  fpirit 
thermometer.  In  his  thermometer,  the  whole  bulk  of 
quickfilver,  when  immerged  in  boiling  water,  is  conceived 
to  be  divided  into  100,000  parts  ;  and  from  this  one  fixed 
point  the  various  degrees  of  heat,  either  above  or  below  it, 
are  marked  in  thefe  parts  on  the  tube  or  fcale,  by  the  va¬ 
rious  expanfion  or  contra&ion  of  the  quickfilver,  in  all  ima¬ 
ginable  varieties  of  heat. — Dr  Martine  apprehends  it  would 
have  been  better  if  De  l’lfle  had  made  the  integer  100,000 
parts,  or  fixed  point,  at  freezing  water,  and  from  thence 
computed  the  dilatations  or  condenfations  of  the  quickfilver 
in  thole  parts;  as  all  the  common  obfervations  of  the  weather, 
&c.  would  have  been  expreffed  by  numbers  increafing  as 
the  heat  increafed,  inflead  of  decreafing,  or  counting  the 
contrary  way.  However,  in  practice  it  will  not  be  very 
cafy  to  determine  exa&ly  all  the  divifions  from  the  altera¬ 
tion  of  the  bulk  of  the  contained  fluid.  And  belidcs,  as 
glafs  itfelf  is  dilated  by  heat,  though  in  a  lefs  proportion 
than  quickfilver,  it  is  only  the  excefs  of  the  dilatation  of  the 
contained  fluid  above  that  of  the  glafs  that  is  obferved  ;  and 
therefore  if  different  kinds  of  glafs  be  differently  affe&ed  by 
a  given  degree  of  heat,  this  will  make  a  feeming  difference 
in  the  dilatations  of  the  quickfilver  in  the  thermometers 
conftru&cd  in  the  Newtonian  method,  either  by  Reaumur's 
rules  or  De  l’lfle’s.  Accordingly  it  has  been  found,  that 
the  quickfilver  in  De  lTfle’s  thermometers  has  flood  at  dif¬ 
ferent  degrees  of  the  fcale  when  immerged  in  thawing  fnow : 
having  flood  in  fome  at  154^,  while  in  others  it  has  been  at 
156°  or  even  158°. 

The  thermometer  prefently  ufed  in  France  is  called  Reau¬ 
mur’s;  but  it  is  very  different  from  the  one  originally  invent¬ 
ed  by  Reaumur  in  1730,  and  deferibed  in  the  Memoirs  of 
the  Academy  of  Sciences.  The  one  invented  by  Reaumur 
was  filled  with  fpirit  of  wine  ;  and  tho’  its  fcale  was  divided 
by  the  author  into  80  parts,  of  which  o  was  the  freezing 
point  and  80  the  boiling  water  point,  yet  in  fa&  80  was 
only  the  boiling  point  of  the  fpirit  of  wine  that  he  employ¬ 
ed,  which,  as  Dr  Martine  computes,  correfponded  with  180 
of  Fahrenheit.  But  the  thermometer  now  in  ufe  in  France 
is  filled  with  mercury  ;  and  the  boiling  water  point,  which  is 
at  80,  corresponds  with  the  2i?th  degree  of  Fahrenheit. 
Thefcalc  indeed  commences  at  the  freezing  point,  as  the  old 
one  did.  The  new  thermometer  ought  more  properly  to  be 
called  De  Luc’s  thermometer ,  for  it  was  fir  ft  made  by  De 
Due ;  and  is  in  fa&  as  different  from  Reaumur’s  as  it  is  from 
Sir  Ifaac  Newton’s.  When  De  Luc  had  fixed  the  fcale, 
and  finifhed  an  account  of  it,  he  ihowed  the  manufeript  to 
M.  De  la  Condamine.  Condarnine  advifed  him  to  change 
the  number  80 ;  remarking,  that  inch  was  the  inattention 
of  phyficians,  that  they  would  probably  confound  it  with 
Reaumur’s.  De  Luc’s  modeflv,  as  well  as  a  predilection 
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for  the  number  So,  founded,  as  he  thought,  on  philofophical  Thermo- 
reafons,  made  him  decline  following.  tln3  advice.  But  he  lne-er'  f 
found  by  experience  that  the  prediction  of  Condamine  was 
too  well  founded.  #  # 

The  thermometer  of  Celfius,  which  is  ufed  in  Sweden,  Celfius  s 
has  a  fcale  of  100  degrees  from  the  freezing  to  the  boiling 
water  point.  #  29 

Thefe  are  the  principal  thermometers  now  ufed  in  Europe  ;How  to 
and  the  temperatures  indicated  by  any  of  them  may  be  redu-  compare 
ced  into  the  correfponding  degrees  on  any  of  the  others  by^  ^ 
means  of  the  following  fimple  canons  ;  in  which  R  figm- 
fies  the  degrees  on  the  fcale  of  Reaumur,  F  thofe  of  Fah¬ 
renheit,  and  S  thofe  of  the  Swedifh  thermometer. 

1 .  To  convert  the  degrees  of  Reaumur  into  thofe  of  Fah- 

•  RX9  T7 

renheit ;  - +  32  =:  F. 

4  #  # 

2.  To  convert  the  degrees  of  Fahrenheit  into  thofe  of 

F  —  32  X4 

Reaumur  ;  - ~ - =  R* 


3* 
heit ; 


To  convert  the  Swedifh  degrees  into  thofe  of  Fahren. 

^9  ,  _  ^  t?  Lvvot/ier's 

+  32—  I.  Elements  of 

^  T7 
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4.  To  convert  Fahrenheit’s  into  Swedifh  ; 


#F — 32X5_C  C&emijtry. 


5.  To  convert  Swedifh  degrees  into  thofe  of  Reaumur  ; 

S-^i=R. 

^  .  .  R  X  e 

6.  To  convert  Reaumur’s  degrees  into  Swedifh;  - — 

4 

=  S. 

To  fuch  readers  as  are  unacquainted  with  the  algebraic 
exprefiion  of  arithmetical  formulae,  it  will  be  fufficient  to  ex- 
prefs  one  or  two  of  thefe  in  words  to  explain  their  ufe. — 

1.  Multiply  the  degree  of  Reaumur  by  9,  divide  the  pro¬ 
duct  by  4,  and  to  the  quotient  add  32,  the  fum  expreffes 
the  degree  on  the  fcale  of  Fahrenheit.— 2.  From  the  degree 
of  Fahrenheit  fubtradt  32,  multiply  the  remainder  by  4, 
and  divide  the  produ&  by  9,  the  quotient  is  the  degree  ac¬ 
cording  to  the  fcale  of  Reaumur,  &c. 

As  many  other  thermometers  have  been  ufed  befides 
thefe,  and  confequently  obfervations  taken  by  them,  it  is  of 
importance  to  have  them  placed  in  fiich  a  point  of  view  that 
they  may  be  eafily  compared  with  any  of  thefe  four  now  in 
general  ufe.  We  therefore  give  them  in  Plate  DV II.  m 
the  fame  order  as  they  were  arranged  by  Dr  Martine  in  his 
valuable  Effay  on  the  Conftru&ion  and  Graduation  of  Ther¬ 
mometers,  and  at  the  fame  time  adding  thofe  of  Celfius  and 
De  Luc.  We  call  it  by  the  name  of  De  Luc  for  the  fake 
of  diftinguifhing  it  from  Reaumur’s  fpirit  of  wine  thermo¬ 
meter,  which  may  be  fecn  in  the  fame  Plate. 

It  is  unneceffary  to  deferibe  any  of  thefe  more  minutely, 
as  they  are  no  longer  uied.  Thofe  who  wifh  to  read  a  more 
particular  account  of  them  may  confult  Dr  Martine  s  Ef- 
iays.  .  ...  30 

As  in  meteorological  obfervations  it  is  neceffary  to  attend  Account 
to  the  greateft  l  ife  and  fall  of  the  thermometer,  attempts  of  Celfrcgi- 
have  been  made  to  eonflrud  a  thermometer  which  might ^ 
regifter  the  greateft  degree  of  heat,  or  greateft  degree  oftcrs> 
cold,  which  took  place  during  the  abfcnce  of  the  obferver.  In  3r 
1757  Lord  Charles  Cavendifii'preiented  to  the  Royal  So- Lord 
cicty  of  London  a  thermometer  in  two  different  forms  ;  the^^.^^ 
one  contrived  to  mark  the  greateft  degree  of  heat,  and  the  thermonie- 
other  the  greateft  degree  of  cold.  .  #  ter. 

The  fir  ft,  confifts  of  a  glafs  tube  AB,  with  a  cylindrical  plate 
bulb  B  at  the  lower  end,  and  capillary  at  the  top,  over  nvi. 
which  there  is  fixed  a  glats  ball  C.  The  bulb  and  part  of  Fig-  3. 
the  tube  are  filled  with  mercury,  the  top  of  which  (hows  the 
3  R  degrees 
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Thermo-  decrees  of  heat  as  ufual.  The  upper  part  the  tube  above  the  Index  In  the  right  hand  tube  rifes  and  marks  the  great-  TUrmo* 


the  mercury  Is  filled  with  fpirit  of  wine  ;  the  ball  C  Is  ah 
fo  filled  with  the  fame  liquor  almoft  to  the  top  of  the  capillary 
tube.  When  the  mercury  rifes  the  fpirit  of  wine  is  alfo 
raifed,  and  falls  into  the  ball  C,  which  is  fo  made  that  the 
liquor  cannot  return  into  the  tube  when  the  mercury  finks  ; 
consequently  the  height  of  the  fpirit  of  wine  in  the  ball j 
added  to  that  in  the  tube,  will  give  the  greateft  degree  of 
heat  to  which  the  thermometer  has  pointed  fince  lalt'bbfer- 
vat  ion.  When  a  new  obfervation  is  to  be  made,  the  inftru- 
inent  mud  be  inclined  till  the  liquor  in  the  ball  cover  the 
end  of  the  capillary  tube. 

In  this  thermometer  it  is  evident  that  the  mercury  mull 
affe&ed  by  the  weight  and  elafticity  of  the  fpirit  of  wine, 
and  therefore  it  will  not  correfpord  to  any  of  the  common 
xnercuri?.l  thermometers. 

The  thermometer  for  ih  owing  the  greateft  degree  of  cold 
is  reprefented  in  fig.  4.  by  the  crooked  tube  ABCD.  This 
inftrument  is  tilled  with  fpirit  of  wine,  with  the  addition  of 
as  much  mercury  as  is  fufficient  to  fill  both  legs  of  the  fy- 
phon,  and  about  a  fourth  or  fifth  part  of  the  hollow  ball 
C.  We  are  not  told  what  the  proportion  of  mercury  was 
to  that  of  fpirit  of  wine.  The  degrees  of  heat  are  fhown 
by  the  rife  or  fall  of  the  mercury  in  the  leg  AB.  The  ther¬ 
mometer  marks  the  greatefl  fall  by  means  of  the  hollow  ball 


meter. 


eft  heat.  <  .  ^  .  _ 

In  1790  a  paper  was  given  into  the  Royal  Society  of  ^ 
Edinburgh,  describing  two  thermometers,  newly  invented, Rmher. 
by  Dr  John  Rutherford  of  Middle  Bailifh  ;  the  one  for  re- ford’s  ther. 
giftering  the  higheft  and  the  other  for  regifterin*  the  low-morneter. 
eft  degree  of  heat  to  which  the  thermometer  has  riien  or 
fallen  during  the  abfence  of  the  obfervex.  An  ^account  of 
them  may  be  found  in  the  third  volume  of  the  Tranfa&ions 

of  the  Society.  34 

A  new  felf-regiftering  thermometer  has  more  lately  been  Mr  Keith’s 
invented  by  Mr  Keith  of  Ravelftone,  which  we  confider 
the  molt  ingenious,  fimple,  and  perfeft,  of  any  which  has 
hitherto  appeared.  Its  limplicity  is  fo  great,  that  it 
requires  only  a  very  fhort  defeription  to  make  it  intelli¬ 
gible. 

AB  is  a  thin  glafs  tube  about  14  inches  long  and  Jths  of  Fig.  7, 
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an  inch  caliber,  clofe  or  hermetically  fealed  at  top. 
lower  end,  which  is  open,  there  is  joined  the  crooked  glafs 
tube  BE,  feven  inches  long,  and  TVhs  of  an  inch  caliber, 
and  open  at  top.  The  tube  AB  is  filled  with  the  ftrongeft 
fpirit  of  wine,  and  the  tube  BE  with  mercury.  This  is 
properly  a  fpirit  of  wine  thermometer,  and  the  mercury  is 
ufed  merely  to  fuppoit  a  piece  of  ivory  or  glafs,  to  which 
is  affixed  a  wore  for  raffing  one  index  or  depreffing  another* 


C.  When  the  mercury  in  the  longer  leg  finks  by  cold,  that  according  as  the  mercury  rifes  or  falls.  E  is  a  (mail  com 
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m  the  fhorter  will  rile  and  run  ovei  into  the  ball  C,  from 
which  it  cannot  return  when  the  mercury  fubfides  in  the 
fhorter  and  rifes  in  the  longer  leg.  The  upper  part  of  the 
ffiort er  leg  will  therefore  be  filled  with  a  column  of  fpi- 
rits  of  a  length  proportional  to  the  increafe  of  heat ;  the 
bottom  or  lower  fur  face  of  which,  by  means  of  a  proper 
fcale,  will  fhow  how  much  the  mercury  has  been  lower  than 
it  is  ;  which  being  fubtra&ed  from  the-prefent  height  will 
give  the  lowed  point  to  which  the  mercury  has  fallen.  That 
the  thermometer  may  be  fitted  for  a  new  obfervation,  the 
mercury  mud  be  made  to  run  back  from  the  ball  into  the 
fhorter  leg,  by  inclining  the  tube  and  heating  the  ball. 

In  1782  Mr  Six  propofed  another  felf-regiftering  ther¬ 
mometer.  It  is  properly  a  fpirit  of  wine  thermometer, 
though  mercury  is  alfo  employed  for  fupporting  an  index. 
ab  is'a  thin  tube  of  glafs  16  inches  long,  and  ^ths  of  an 
inch  caliber  :  ede  and  f g  h  are  fmaller  tubes  about  T^th  of 
an  inch  caliber.  Thefe  three  tubes  are  filled  with  highly  rec¬ 
tified  fpirit  of  wine,  except  the  fpace  between  d  and  g, 
which  is  filled  with  mercury.  As  the  fpirit  of  wine  con¬ 
tracts  or  expands  in  the.  middle  tube,  the  mercury  falls  or 
rifes  in  the  outfide  tubes.  An  index,  fuch  as  that  repre- 
fented  in  fig.  6.  is  placed  on  the  furface,  within  each  of 
thefe  tubes,  fo  light  as  to  float  upon  it.  k  is  a  fmall  glafs 
tube  |ths  of  an  inch  long,  hermetically  fealed  at  each  end, 
and  inclofing  a  piece  of  fteel  wire  nearly  of  its  own  length. 
At  each  end  /,  m,  of  this  fmall  tube,  a  fhort  tube  of  black 
glafs  is  fixed,  of  fuch  a  diameter  as  to  pafs  freely  lip  and 
down  within  either  of  the  outfide  tubes  of  the  thermometer 
c  e  or  fh.  From  the  upper  end  of  the  index  is  drawn  a 
fpring  of  glafs  to  the  finenefs  of  a  hair,  and  about  4tbs  of 
an  inch  long  ;  which  being  placed  a  little  oblique,  preffes 
lightly  againft  the  inner  furface  of  the  tube,  and  prevents 
the  index  from  defeending  when  the  mercury  defcends. 
Thefe  indexes  being  inferted  one  into  each  of  the  outfide 
tubes,  it  is  eafy  to  underftand  how  they  point  out  the  great- 
eft  heat  or  cold  that  has  happened  in  the  obferver’s  abfence. 

When  the  fpirit  of  wine  in  the  middle  tube  expands,  it  pref- 

------- 


fes  down  the  mercury  in  the  tube  h  fy  and  confequently 
raifes  it  in  the  tube  ec  ;  confequently  the  index  on  the  left 


hand  tube  is  left  behind  and  marks  the  greateft  cold,  and 


cal  piece  of  ivory  or  glafs,  of  fuch  a  weight  as  to  float  on 
the  furface  of  the  mercury.  To  the  float  is  joined  a  wire 
called  the  Jtoat-wh'C)  which  reaches  upwards  to  hi,  where  it 
terminates  in  a  knee  bent  at  right  angles.  *1  he  float -wire* 
by  means  of  an  eye  at  a ,  moves  eafily  along  the  fmall  harp* 
fichord  wire  GK.  EL  are  two  indexes  made  of  thin  blac^i 
oiled  filk,  which  Aide  upwards  or  downwards  with  a  force 
not  more  than  two  grains.  The  one  placed  above  the  knee 
points  out  the  greateft  rife,  and  the  one  placed  below  it 
points  out  the  greateft  fall,  of  the  thermometer. 

When  the  inftrument  is  to  be  prepared  for  an  obfervation, 
both  indexes  are  to  be  brought  clofe  to  the  knee  H.  It  is 
evident,  that  when  the  mercury  rifes,  the  float  and  float  wirc^ 
which  can  be  moved  with  the  fmalleft  foice,  will  be  puflied 
upwards  till  the  mercury  become  flationary.  As  the  knee 
of  the  float-wire  moves  upwards  it  will  cany  along  with  it 
the  upper  index  E.  When  the  mercury  again  fubfider*  it 
leaves  the  index  at  the  higheft  point  to  which  it;  was  railed, 
for  it  will  not  defeend  by  rts  own  weight :  As  the  meicuiy 
falls  the  ftoat-w’ire  does  the  fame  ;  it  therefore  brings  along 
with  it  the  lower  index  L,  and  continues  to  deprefs  jt  till  it 
again  become  flationary  or  afeend  in  the  tube  ;  in  which  cafe 
it  leaves  the  lower  index  behind  it  as  it  had  formerly  left  the 
upper.  The  fcale  to  which  the  indexes  point  is  placed  pa¬ 
rallel  to  the  (lender  harpfichord  wrire.  It  may  be  feen  more 
diftin&ly  in  fig.  8.  That  the  icale  and  indexes  may  not  be 
injured  by  the  wind  and  rain,  a  cylindrical  glafs  cover,  dole 
at  top,  and  made  fo  a3  to  exactly  fit  the  part  FG,  is  placed 
over  it. 

The  ingenious  inventor  has  another  improvement  in  con¬ 
templation,  which,  if  upon  trial  it  be  found  to  anfwer,  will 
make  this  thermometer  as  perfect  as  can  be  defired,  provi¬ 
ded  there  do  not  arife  fome  errors  from  the  variable  prcffiire 
of  the  atmofphere.  He  propofes  to  adopt  clock- woik  to 
this  thermometer,  in  fuch  a  way  as  to  regifter  with  the  ut- 
moil  precifion  the  degrees  of  heat  and  cold  for  every  month, 
day,  and  minute  in  the  year.  The  principles  on  which  tlnJ 
clockwork  is  to  be  formed  we  (hall  forber.r  to  defenbe, 
hoping  that  the  author  himfelf,  after  his  experiment  has  met 
with  the  fuccefs  which  we  ardently  wifli,  will  favour  the 
world  with  his  own  account  of  it. 
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The  fame  Ingenious  gentleman  has  invented  a  felf-regifter- 
ing  barometer,  upon  the  fame  principles  with  his  felf-regi- 
ftering  thermometer.  We  have  had  the  pleaiiire  of  feeing 
both;  and  are  convinced  that  they  will  fully  gratify  the 
wifhes  of  all  who  are  engaged  in  meteorological  ftudies.  He 
is  alfo  in  expectation  of  being  foon  able  to  produce  an  air- 
thermometer  free  from  the  defeats  of  thofe  which  were 
formerly  made,  as  he  has  found  out  a  way  of  preventing 
it  from  being  affe&ed  by  the  preffure  of  the  atmofphere. 

M.  De  Luc  has  defcribed  tht  beft  method  of  conflrudl- 
ing  a  thermometer,  fit  for  determining  the  temperature  of 
the  air,  in  the  menfuration  of  heights  by  the  barometer. 
He  has  alfo  fhown  how  to  divide  the  fcale  of  a  thermometer, 
fo  as  to  adapt  it  for  agronomical  purpofes  in  the  obfervation 
of  refractions.  s 

Mr  Cavailo,  in  1781,  propofed  the  confirmation  of  a 
thermometric?.l  barometer,  which,  by  means  of  boiling  wa¬ 
ter,  might  indicate  the  various  gravity  of  the  atmofphere, 
or  the  height  of  the  barometer.  But  as  he  does  not  fay 
that  the  inflrument  has  been  tried  with  the  defired  fuccefs, 
we  forbear  to  deferibe  it.  Thofe  who  wifh  to  know  his 
ideas  refpeCting  it  may  confult  the  Philofophical  Tranfac- 
tions,  vol.  Ixxi.  p,  524. 

The  thermometers  hitherto  defcribed  are  very  limited  in 
their  extent;  they  indeed  point  out  to  us  the  loweft  degrees 
of  heat  which  are  commonly  obferved  even  in  cold  climates, 
but  they  by  no  means  reach  to  thofe  degrees  of  heat  which 
are  very  familiar  to  us.  The  mercurial  thermometer  extends 
no  farther  than  to  600  of  Fahrenheit’s  fcale,  the  heat  of  boil¬ 
ing  mercury  ;  but  we  are  fure  that  the  heat  of  folid  bodies, 
when  heated  to  ignition,  or  till  they  emit  light,  far  exceeds 
'the  heat  of  boiling  mercury. 

In  order  to  remedy  this  defed,  Sir  Ifaac  Newton,  whofe 
genius  overcame  thofe  obflacles  which  ordinary  minds  could 
not  approach,  attempted  by  an  ingenious  experiment  to  ex¬ 
tend  the  fcale  to  any  degree  required.  Having  heated  a 
"mafs  of  iron  red-hot,  and  expofed  it  to  the  cold  air,  he  ob¬ 
ferved  the  time  which  elapfed  till  it  became  cold,  or  of  the 
fame  temperature  with  the  air ;  and  when  the  heat  fo  far 
decreafed  that  he  could  apply  fome  known  meafnre  (as  a 
thermometer)  to  it,  he  obferved  the  degrees  of  heat  loft  in 
given  times  ;  and  thence  drew  the  general  conclufion,  that 
the  quantities  of  heat  loft  in  given  fmall  fpaces  are  al¬ 
ways  proportional  to  the  heat  remaining  in  the  body, 
reckoning  the  heat  to  be  the  excefs  by  which  it  is  warmer 
than  the  ambient  air.  So  that  taking  the  number  of  mi¬ 
nutes  which  it  took  to  cool  after  it  came  to  a  determined 
point  in  an  arithmetical  proqreftion,  the  decrements  of  the 
'heat  of  the  iron  would  be  continually  proportional.  Ha¬ 
ving  by  this  proportion  found  out  the  decrements  of  heat 
in  a  given  time  after  it  came  to  a  known  point,  it  was 
eafy,  by  carrying  upwards  the  fame  proportion  to  the  be¬ 
ginning  of  its  cooling,  to  determine  the  greateft  heat  which 
the  body  had  acquired.  This  proportion  of  Sir  Ifaac’s 
was  found  by  Dr  Martine  to  be  fomewhat  inaccurate.  The 
heat  of  a  cooling  body  does  not  decreafe  exactly  in  propor¬ 
tion  to  that  which  the  body  retains.  As  the  refult  of  many 
obfervations,  he  found  that  two  kinds  of  proportion  took 
place,  an  arithmetical  as  well  as  the  geometrical  propor¬ 
tion  which  Sir  Ifaac  Newton  had  adopted  ;  namely,  that 
the  decrements  of  heat  were  partly  proportional  to  the 
times  (that  is,  that  quantities  of  heat  are  loft  in  equal 
times),  as  well  as  partly  in  proportion  to  the  rremaining 
heat  ;  and  that  if  thefe  two  are  added  together  the  rule  will 
be  fufficiently  accurate.  By  the  geometrical  proportion 
which  Sir  Ifaac  Newton  adopted  he  difeovered  the  heat  of 
metals  red-hot  or  in  fufiou. 
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This  method,  fo  fuccefsfully  purfued  by  Sir  Ifaac,  was  Thermo- 
fufficient  to  form  a  fcale  of  high  degrees  heat,  but  was  ,  mtter*  t 
not  convenient  for  practical  pur  poles.  Accordingly  the  ^ 
ingenious  Mr  Jofiah  Wedgwood,  who  is  well  known  for  Mr  " 
his  great  improvement  in  the  art  of  pottery,  applied  himfelf  W&lg- 
in  order  to  difeover  a  thermometer  which  might  be 
managed.  After  many  experiments  recorded  in  the  Phi-ter  £(1r 
lofophical  Tranfa£tions,  but  which  it  is  unneceffary  to  detail  measuring 
in  this  place,  he  has  invented  a  thermometer  which  marks  high  de- 
with  much  precifion  the  different  degrees  of  ignition  from^rees 
a  dull  red  heat  vifible  in  the  dark  to  the  heat  of  an  air-  a 
furnace.  This  thermometer  is  extremely  fimple.  It  con- 
fifts  of  two  rulers  fixed  upon  a  fmooth  flat  plate,  a  little 
farther  afunder  at  the  one  end  than  at  the  other,  leaving  an 
open  longitudinal  fpace  between  them.  Small  pieces  of  alum 
and  clay  mixed  together  are  made  ©f  fuch  a  fize  as  juft  to  en¬ 
ter  at  the  wide  end  ;  they  are  then  heated  in  the  fire  along 
with  the  body  whofe  heat  we  wifh  to  determine.  The  fire,  ac¬ 
cording  to  the  degree  of  heat  it  contains,  diminifhes  or  con¬ 
tracts  the  earthy  body,  fo  that  when  applied  to  the  wide  end 
of  the  gage,  it  will  Aide  011  towards  the  narrow  end,  lefs  or 
more  according  to  the  degree  of  heat  to  which  it  has  been 
expofed.  _  _  40 

That  this  inftrument  may  be  perfectly  underflood,  we  Defcribed. 
have  given  a  reprefentation  of  it  in  Plate  DVI.  fig.  9. 

ABCD  is  a  fmooth  flat  plate ;  and  EF  and  GH  two 
rulers  or  flat  pieces,  a  quarter  of  an  ineh  thick,  fixed  flat 
upon  the  plate,  with  the  fides  that  are  towards  one  another 
made  perfe&ly  true,  a  little  farther  afunder  at  one  end  EG 
than  at  the  other  end  FH  ;  thus  they  include  between  them 
a  long  converging  canal,  whieh  is  divided  on  one  fide  into  a 
number  of  fmall  equal  parts,  and  which  may  be  confidered  as 
performing  the  offices  both  of  the  tube  and  fcale  of  the  com¬ 
mon  thermometer.  It  is  obvious,  that  if  a  body,  fo  ad-  J>h\hfQu!A- 
jufted  as  to  fit  exaClly  at  the  wider  end  of  this  canal,  be  after- cal  Tranf- 
wards  diminifhed  in  its  bulk  by  fire,  as  the  thermometer- 
pieces  are,  it  will  then  pafs  further  in  the  canal,  and  more^Xi*v# 
and  more  fo  according  as  the  diminution  is  greater  ;  and 
converfely,  that  if  a  body,  fo  adjufted  as  to  pafs  on  to  the 
narrow  end,  be  afterwards  expanded  by  fire,  as  is  the  cafe 
with  metals,  and  applied  in  that  expanded  ftate  to  the  fcale, 
it  will  not  pafs  fo  far ;  and  that  the  divifions  on  the  fide  will 
be  the  meafures  of  the  expanfions  of  the  one,  as  of  the  con¬ 
tractions  of  the  other,  reckoning  in  both  cafes  from  that 
point  to  which  the  body  was  adjufted  at  fuft. 

1  is  the  body  whofe  alteration  of  bulk  is  thus  to  be  mea- 
fured.  This  is  to  be  gently  pufhed  or  Aid  along  towards  the 
end  FH,  till  it  is  flopped  by  the  converging  fides  of  the 
canal. 

Mr  Wedgwood  at  firft  ufed  clay  for  his  thermometer  pieces;  Thermo- 
but  he  foon  found  it  impoflible  to  procure  freAi  fupplies  of  the  ter  pieces, 
fame  quality.  He  therefore  had  recourfe  to  an  artificial  prepa-0^  wha* 
ration.  As  the  earth  of  alum  is  the  pure  argillaceous  earth  tocom^G  e 
which  all  clays  owe  their  property  of  dimimfhir.g  in  the  fire, 
he  mixed  fome  of  this  earth  with  the  clay,  and  found  it  to 
anfwer  his  whiles  completely,  both  in  procuring  the  necef- 
fary  degree  of  diminution  and  of  incrcafing  its  unvitrefeibi- 
lity.  The  only  way  of  afcertainiiig  the  proportion  of  alum 
earth  to  be  added  is  by  repeated  trials.  Mr  Wedgwood 
found  that  10  hundred  weight  of  the  porcelain  clay  of  Corn¬ 
wall  required  all  the  earth  that  was  afforded  by  five  hundred 
weight  of  alum.  But  as  the  clay  or  alum  differs  in  quali¬ 
ty,  the  proportion  will  alfo  differ.  There  can  now,  how¬ 
ever,  be  no  difficulty  in  making  thermometers  of  this  kind,  as 
common  clay  anfwers  the  purpofe  very  well,  and  alum-earth 
can  eafily  be  procured.  Thofe  who  wifh  to  fee  a  more  par¬ 
ticular  account  of  this  fubjedt  may  perufe  Mr  Wedgwood’s 
3  R  2  papers 
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papers  in  the  Philofophicai  Tranfadlions  for  1782, 
and  1786.  .  a 

As  Mr  Wedgwood’s  thermometer  begins,  at  the  loweit 
decree  of  ignition,  and  Fahrenheit’s  goes  no  higher  than  the 
boiling  point  of  mercury,  Mr  Wedgwood  continued  to  fill 
up  the  interval  of  the  fcale  by  ufing  a  piece  of  filver  inftead 
of  his  common  thermometer  pieces  ;  and  in  this  way  he  has 
found  out  that  130  degrees  of  Fahrenheit  are.  equal  to  one 
of  his.  Fie  has  accordingly,  by  obferving  this  proportion, 
continued  Fahrenheit’s  fcale  to  the  top  of  his  own,  We 
are  now  therefore  enabled  to  give  a  feale  of  heat  (rom  the 
higheft  decree  of  heat  produced  by  an  air-furnace  to  the 
greateft  degree  of  cold  hitherto  known,  which  was  pro¬ 
duced  at  Hudfon’s  Bay  in  December  1784  by  a  mixture  of 
vitriolic  acid  and  fnow.  Of  the  remarkable  degrees  between 
theie  extreme  points  we  fhall  now  lay  before  our  readers  a 
fcale. 

Fahrenheit’s  Wedgwood’s 


4* 

Scale  of 
heat. 


renheit’s 

Thermo* 

fcale, 

pyhs 

II 

7 

Thefeus. 

0  to  4 

-  7 

—34 

—  39 

or  43 

-69 

fcale. 

fcale. 

Extremity  of  Wedgewood’s  fcale 

32277° 

240° 

Greateft  heat  of  his  imall  air-furnace 

21877 

160 

Caft  iron  melts 

>7977 

13° 

Greateft  heat  of  ajeommon  fmith’s  forge 

1 7327 

125 

Welding  heat  of  iron,  greateft 

>3427 

95 

leaft 

12777 

90 

Fine  gold  melts 

5237 

32 

Fine  filver  melts 

47 1 7 

28 

Swedifti  eopper  melts 

4587 

27 

Brafs  melts 

38o7 

21 

Heat  by  which  his  enamel  colours  are 
burnt  on 

1857 

6 

Red-heat  fully  vifible  in  day-light 

1077 

0 

Red-heat  fully  vifible  in  the  dark 

947 

1 

Mercury  boils,  alfo  lintfeed  and  other 

exprefled  oils 

600 

Oil  of  turpentine  boils 

560 

Sulphuric  acid  boils 

54  6 

Lead  melts  ... 

540 

Bifmuth  melts 

460 

Tin  melts 

408 

Sulphur  melts 

244 

Nitrous  acid  boils 

242 

Cows  milk  boils 

21 3 

"Water  Boils 

212 

Human  urine  boils 

206 

Brandy  boils 

190 

Alcohol  boils 

1 74, 

Serum  of  blood  and  white  of  eggs  harden  136 

Bees  wax  melts 

142 

Heat  of  the  air  near  Senegal  fometimes 

1 1 1 

Hens  hatch  eggs  about 

108 

Heat  of  birds  from 

103  to 

1 1 1 

Heat  of  domeftic  quadrupeds  from 

IOO  to 

ro  3 

Heat  of  the  human  body 

92  to 

99 

Heat  of  a  fwarm  of  bees 

97 

Heat  of  the  ocean  under  the  equator 

80 

Butter  melt3 

74 

Vitriolic  acid  of  the  fpecific  gravity  of  1780 

freezes  at 


Oil  of  olives  begins  to  congeal 
Heat  of  hedgehogs  and  marmots  in  a  torpid 
Rate  - 

Water  freezes  and  fnow  melts 
Milk  freezes 

IJrine  and  common  vinegar  freezes 
Human  blood  freezes 
Strong  wines  freeze  -  - 


45 

43 

1 

39i 

32 

3° 

28 

25 

20 


A  mixture  of  one  part  of  alcohol  and  three 
parts  of  water  freezes 
A  mixture  of  fnow  and  tall  freezes 
Brandy,  or  a  mixture  of  equal  parts  of  aleohol 
and  wrater,  freezes 

Spirit  of  wine  in  Reaumur’s  thermometer 
froze  at  Torneo 
Mercury  freezes 

Cold  produced  by  Mr  Macnab  at  Hudfon’s 
Bay  by  a  mixture  of  vitriolic  acid  and 
fnow  - 

THERMOPYLAE,  (anc.  geog.)  ;  a  narrow  pafs  or 
defile,  between  the  wafh  of  the  Sirius  Maliacus ;  on  the 
eaft  and  deep  mountains,  reaching  to  Oeta,  made  dreadful 
by  unpayable  woods ;  on  the  weft,  leading  from  Theffaly 
to  Locris  and  Boeotia.  Thefe  mountains  divide  Greece  in 
the  middle,  in  the  fame  manner  as  the  Apennine  does  Italy; 
forming  one  continued  ridge  from  Leucate  on  the  weft  to  the 
fea  on  the  eaft,  with  thickets  and  rocks  interfperfed  ;  that 
perfons  even  prepared  for  travelling,  much  lefs  an  army  en¬ 
cumbered  with  baggage,  cannot  eafily  find  a  commodious 
paffage.  In  the  valley  verging  towards  the  Sinus  Maliacus, 
the  road  is  only  fixty  paces  broad ;  the  only  military  way 
for  an  army  to  pafs,  if  not  ob Unified  by  an  enemy  ;  and 
therefore  the  place  is  called  PyU ,  and  by  others,  on  ac¬ 
count  of  its  hot  water,  Thermopylae  Ennobled  by  the  brave 
Hand  made  by  Leonidas  and  three  hundred  Spartans  againft 
the  whole  army  of  Periia ;  and  by  the  bold  refolution  of 
blind  Euthycus,  choofing  rather  to  fall  there  in  fight,  than 
return  to  Sparta,  and  elcape  the  common  danger.  Famous 
alfo  for  the  Amphyfliones,  the  common  council  or  ftates 
general  of  Greece,  affembling  there  twice  a  year^fpring 
and  autumn.  For  an  aceount  of  the  battle  of  Thermopylae 
at  which  Leonidas  with  a  handful  of  men  engaged  the  Per- 
lian  army,  fee  Sparta. 

THESE  A,  in  antiquity,  feafts  celebrated  by  the  Athe¬ 
nians  in  honour  of  Thefetis,  confifting  of  fports  and  games, 
with  mirth  and  banquets  ;  fuch  as  were  poor  and  unable 
to  contribute  to  them  were  entertained  at  the  public  ex¬ 
pence. 

THESEUS,  a  famous  hero  of  antiquity  ranked  among 
the  demi-gods,  whole  hiftory  is  fabulous.  He  was  the  re¬ 
puted  fon  of  AEgeus  king  of  AthensA  He  threw  Sciron,  a 
cruel  robber,  down  a  precipice  ;  faftened  Procruftes  tyrant 
of  Attica  to  a  bending  pine,  whieh  being  let  loofe  tore  him 
afunder  ;  killed  the  Minotaur  kept  in  the  labyrinth  by  king 
Minos,  in  Crete  ;  and  by  the  afliftance  of  that  prince’s 
daughter,  Ariadne,  who  gave  him  a  clue,  efcaped  out  of 
that  labyrinth,  and  failed  with  his  deliverer  to  the  ifie  of 
Naxos,  where  he  had  the  ingratitude  to  leave  her. 

Thefeus  afterwards  overcame  the  Centaurs,  fubdued  the 
Thebans,  and  defeated  the  Amazons.  He  aftifted  his  friend 
Pirithous  in  his  expedition  to  the  infernal  regions  to  carry 
off  Proferpine  ;  but  was  imprifoned  by  Pluto,  till  he  was 
releafed  by  Hercules.  He  is  alfo  faid  to  have  eftablifhed 
the  Iftnmean  games,  in  honour  of  Neptune  ;  to  have  united 
the  twelve  citie*  of  Attica  \  and  to  have  founded  a  re¬ 
public  there,  1236  B.  C.  Some  time  after,  taking  a 
voyage  into  Epirus,  he  was  feized  by  Aidonius  king  of  the 
Moloffians  ;  meanwhile  Meneftheus  rendered  himfelf  mafter 
of  Athens.  But  at  length  Thefeus  being  releafed  from 
prifon,  retired  to  Seyros,  where  king  Lycomedes  caufed 
him  to  be  thrown  from  the  top  of  a  rock.  Thefeus  had  fe- 
veral  wives ;  the  firft  of  whom  was  Helena  the  daughter 
of  Tyndarus ;  thefecond,  Hypolita  queen  of  the  Amazons; 
£ad  the  laft,  Phedra  filler  to  Ariadne,  who  punched  him 
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THE  [5  or  ]  T  H  I 


for  his  infidelity  to  her  filler,  by  her  inceduous  paflion  for 
his  fon  Hippolitus. 

THESIS,  a  general  pofition  which  a  perfon  advances, 
and  offers  to  maintain.  In  taking  degrees  in  univerfities,  the 
candidates  are  generally  obliged  to  write  a  thefis,  which  they 
mull  afterwards  defend, 

THES1UM,  base  fluellin,  in  botany  ;  a  genus  of 
plants  belonging  to  the  clafs  of  pentandria ,  and  order  of  mo~ 
nogynia.  The  calyx  is  monophyllous,  with  the  (lamina  in- 
ferted  into  it  :  there  is  only  one  feed,  which  is  inferior. 
There  are  17  fpecies  ;  one  of  which  is  a  Britifh  plant,  the 
linophyllum  or  bailard  toad- flax.  It  has  a  foiiaceous  panicle 
with  linear  leaves,  and  flowers  in  June  and  July. 

THESPIS,  a  famous  Greek  tragic  poet,  and  the  fird 
reprefenter  of  tragedy  at  Athens.  He  carried  his  troop 
from  village  to  village  in  a  waggon,  from  which  they  per¬ 
formed  their  pieces.  Alceftis  was  the  firfl  tragedy  they 
performed  at  Athens,  53 6  B.  C.  See  Theatre. 

Thessalian  Chair ,  fo  called  from  Thefialy,  where  chairs 
of  this  figure  were  moil  in  ufe  ;  it  is  recommended  by  Hip¬ 
pocrates  *  in  place  of  a  machine  for  reducing  a  recent 
luxation  of  the  fhoulder  bone.  The  back  of  this  chair  is 
perpendicular  to  the  feat,  as  Galen  tell$  us  ;  by  which  con- 
itru&ion  it  is  didinguifhed  and  accommodated  to  the  ope¬ 
ration. 

THESSALY,  a  country  of  Greece,  whofe  boundaries 
have  been  different  at  different  periods.  Properly  fpcaking, 
Thellaly  was  bounded  on  the  fouth  by  the  fou them  parts 
of  Greece,  or  Graecia  Propria  ;  eaft,  by 'the  Aegean  north, 
by  Macedonia  and  Mygdonia  ;  and  well,  by  Illyricum  and 
Epirus.  It  was  generally  divided  into  four  feparate  pro¬ 
vinces,  Theffaliotis,  Pelafgiotis,  Ifliseotis,  and  Phthiotis,  to 
which  fome  add  Magneiia.  It  has  been  feverally  called 
JEmonia ,  Pelafgicum ,  Argos ,  Hellas,  Argeia,  Dryopis ,  PeJafgia , 
Pyrrhxa,  &c.  The  name  of  Thefialy  is  derived  from  Thef- 
fahis,  one  of  its  monatchs,  Thefialy  is  famous  for  a  deluge 
which  happened  there  in  the  age  of  Deucalion.  Its  moun¬ 
tains  and  cities  are  alfo  celebrated,  Inch  as  Olympus,  Pelion, 
OfTa,  LariiTa,  See.  The  Argonauts  were  partly  natives  of 
Thefialy.  The  inhabitants  of  the  country  palled  for  a 
treacherous  nation,  fo  that  falfe  money  was  called  Theffalian 
coin,  and  a  perfidious  adion  a  Theffalian  deceit.  Thefialy 
was  originally  governed  by  kings,  till  it  became  fnbjed  to 
the  Macedonian  monarchs.  The  cavalry  was  univerfally 
efleemed,  and  the  people  were  fuperilitious  and  addicted  to 
the  fludy  of  magic  and  incantations.  See  Lucan .  6.  v.  43 8y 
See,  ;  Dionyf.  9  ;  Curt.  3.  c.  2  ;  JElian,  V.  H.  3.  c.  1  ; 
Pavf.  4.  c.  36.  1.  10.  c.  1  ;  Mela.  2.  c.  3  ;  Ji ijlin  7.  c.  6  ; 
Diod.  4, 

Thefialy  is  now  called  Janna ,  a  province  of  European 
Turkey,  bounded  by  Macedonia  on  the  north,  by  the  Archi¬ 
pelago  on  the  eafl,  by  Achaia  or  Livadia  on  the  fouth,  and 
by  Epirus  on  the  well. 

THETIS,  in  Pagan  mythology,  the  wife  of  Oceanus, 
and  the  mother  of  Nereus  and  Doris,  who  were  married  to 
each  other;  and  from  this  marriage  fprung  the  nymphs  of 
the  earth  and  fea.  Among  the  fea  nymphs  there  was  one 
named  Thills  the  Younger,  who  excelled  all  the  red  in  beauty, 
and  for  whom  Jupiter  conceived  iuch  a  pafiion,  that  he  re- 
folved  to  efpouie  her  :  but  being  informed  by  the  Dedimes 
that  fhe  would  bring  forth  a  fon  who  would  rife  above  his 
father,  he  married  her  to  Peleus.  To  their  nuptials  all  the 
gods  and  goddefles  were  invited  except  Diicord,  who,  to 
be  revenged  for  this  contempt,  threw  a.  golden  apple  into 
the  afiemblv,  on  which  was  engraven,  For  the  fairejl.  Ju¬ 
no,  Pallas,  and  Venus,  difputed  for  this  apple;  but  Paris 
being  chofen  to  decide  the  difference,  adjudged  it  to  Venus, 
irom  this  marriage  of  Thetis  and  Peleus  fprung  Achilles, 


THEURGY,  a  name  which  the  ancients  gave  Theurgy v 

to  that  iacrcd  part  of  magic  which  we  fometimes  call  white 
magic,'  or  the  white  art.  Y'A.1 

The  word  is  formed  from  u  God,”  and  f<  workj’L 

q.  d .  the  art  of  doing  divine  things,  or  things  which  God 
alone  can  do  :  or  the  power  of  working  extraordinary  and 
fupernatural  things,  by  invoking  the  names  of  God,  faints, 
angels,  &c.  Accordingly,  thoie  who  have  written  of  ma¬ 
gic  in  general,  divide  it  into  three  parts:  the  firfl  where¬ 
of  is  called  theurgy,  as  operating  by  divine  or  celedial  means; 
the  lecor.d,  natural  magic,  performed  by  the  powers  of  na¬ 
ture  ;  and  the  third,  comprehending  necromancy ,  forcery , 
and  witchcraft  or  magic ,  performed  by  the  afliflance  or  de¬ 
mons  or  departed  men.  See  Magic. 

THIBET.  SeeTiEEx. 

THIGH,  in  anatomy.  See  Anatomy,  n©  58. 

THINKING,  a  general  name  for  any  adl  or  operation 
of  the  mind.  See  Metaphysics. 

THIRL  AGE.  See  Law,  n°  clxx.  12 — 18. 

THIRST,  an  uneafy  fenfation  arifing  from  a  deficiency 
of  the  faliva  to  moiflen  the  inward  parts-  of  the  mouth. 

Hence  arifes  a  flrong  defire  for  drink  ;  and  third  is  a  fynip- 
tom  generally  attending  fevers  of  all  kinds.- — -Third  is  bed 
allayed  by  acids  ;  water  kept  a  while  in  the  mouth,  then 
fpit  out,  and  repeated  as  required  ;  a  bit  of  bread  chewed 
with  a  little  water,  which  latter  may'  be  gradually  fwallow- 
ed  ;  if  the  perfon  is  very  hot,  brandy  is  the  bed  for  holding 
in  the  mouth,  but  fhould  be  fpit  out  again  :  except  in  fe¬ 
vers,  large  draughts  of  cold  water  are  hurtful. 

P  ref  creation  againfl  Hunger  and  Thirst.  See  Hun¬ 
ger. 

THISTLE,  a  well  known  weed  in  corn-fields.  In 
Britain  there  are  eight  fpecies  of  thidles  according  to  the 
vulgar  arrangement ;  the  carduus  lanceolatus  or  fpear-thidle, 
the  nutans  or  mufk-thidle,  the  paluftris  or  marfh -thidle, 
the  marianus.  or  milk-thidle,  acanthoides  or  wclted-thiflle, 
crifpus  or  curled-thidle,  onopordum  aeanthium  or  cot¬ 
ton  thidle,  ferraiula  arvenlis  or  corn-thifile.  All  thefe,  ex¬ 
cept  the  lad,  are  annual  or  biennial,  and  therefore  may 
be  eafily  deflroyed  by  cutting  them  down  before  their 
feed  ripens;  but  the  ferratula  arvenlis  is  perennial,  con¬ 
tinues  in  the  earth  increafing  and  throwing  up  new  fhoots 
every  year.  Mr  Curtis  afeertained  the  annual  increafe  of 
its  root,  by  planting  in  a  garden  a  piece  ou  tlie  root  two 
inches  long  and  about  the  thicknefsof  a  goofe’s  quill,  and  a 
fmall  head  of  leaves.-  By  the  2d  of  November  the  root: 
had  extended  itfelf  eight  feet,  and  when  dug  and  walked  it 
weighed  four  pounds. 

As  to  the  ufes  of  the  thidle,  they  are  not  well  known. 

The  corn-thiflle  is  eaten  by  the  afs,  and  formerly  was  pull¬ 
ed  with  great  care  by  thefarmers  in  fome^  parts  of  Scotland 
a^-food  for  their  horfes.  For  a  botanical  defeription  of  the 
different  kinds  of  thidle,  fee  Carduus,  Cactus,  Dxpsaus,  , 

O  N  O  P  O  RD  TJ  M,  SERRATULA,  SoNCHUS. 

Order  of  the  Thistle,  or  of  St  Andrew,  a  military  order 
of  knighthood  in  Scotland,  the  rife  and  infill ution  of  which 
is  varioufly  related  by  different  authors.  Lefiev  bifiuop  iff 
Rofs  reports,  that  the  night  before  the  battle  H tween 
Athclflan  king  of  Northumberland  and  Hungus  king  of 
the  Fids,  a  bright  crols,  in  form  of  that  whereon  St 
Andrew  (the  tutelar  faint  of  Scotland)  differed  martyrdom, 
appeared  to  Hungus  ;  who  having  gained  the  vidory,  ever 
after  bore  the  figure  of  that  crols  on  his  banners.  Others 
affert,  that  Achaius  king  of  Scotland  fidl  inilituted  this 
order,  after  having  made  the  famous  league  offenfive  and 
derenfive  witli  Charlemagne  king  of  France.  But  although 
the  thidle  had  been  acknowledged  as  the  fymbol  of  the 
kingdom  of  Scotland  from  the  reign  of  Achaius,  yet 
6  fomo 
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fome  refer  the  beginning  of  this  order  to  Charles  VTI.  of 
France.  Others  place  the  foundation  of  it  as  low  as  the 
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^  The  chief  and  principal  enfijrn  is  a  gold  collar  compofed 
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■  gold,  having  pendent  thereto  the  image  ot  St  Andrew 
with  his  crofs,  and  the  rnotto,  Nemo  me  impune  laces- 
set.  “No  body  '(hall  provoke  me  with  impunity.” . 

The  ordinary- or  common  enfign  worn  by  the  knights  is 
a  (lar  of  four  filver  points,  and  over  them  a  green  circle, 
bordered  and  lettered  with  gold,  containing .  the  laid 
,  motto,  and  in  the  centre  is  a  tlnRle  ;  all  which  is  em- 
-broidered  on  their  left  bread,  and  worn  with  the  collar, 
with  a  green  riband  over  the  left  fhoulder,  and  brought 
under  the  right  arm  ;  pendent  thereto  is  the  image  of 
St  Andrew,  with  his  crofs,  in  a  purple  robe,  within  an  oval 
•  of  gold  enamelled  vert,  with  the  former  motto  ;  but  fome- 
times  they  wear,  encirled  in  the  fame  manner,  a  thiltle 
crowned. 

About  the  .time  of  the  Reformation,  this  or;.er  was 
droppe4,  till  James  II.  of  Great  Britain  refumed  it,  by  crea¬ 
ting  eight  knights.  rI  lie  Revolution  unfettled  it  again  , 
and  it  lay  neglected,  till  queen  Anne,  in  i7°3’  re^°red  it  to 
the  primitive  defign,  of  twelve  knights  of  St  Andrew. 

THI.APSI,  BASTARD-CRESS,  or  mUhridatt-muJlard,  m 
botany  :  A  genus  of  plants  belonging  to  the  clafs  of  te- 
tr adynamia,  and  order  o\ fikculofa  ;  and  in  the  natural  fyftem 
ranging  under  the  39th  order,  Sillquofa.  The  pod  is  emar- 
g mated,  obcordate,  and  polyfpermous ;  the  valves  are  boat- 
fhaped  and  marginato-carinated.  There  are  1 2  fpecies  •,  of 
which  fix  only  are  natives  of  Britain,  the  arvenfe,  hirium , 
campejlre,  monlanum,  perfohatum,  and  lurja  pajlarh. 

X.  The  arvenfe,  ttcacle-muftard  or  penny-crefs,  has  orbi- 
culate  pods,  and  leaves  oblong,  fmooth,  and  fcalloped.  It 
fmells  like  garlic,  and  has  a  white  flower.  2.  The  hirtum, 
or  rserennial  mithrldate.  muftard,  has  roundilh  hairy  pods; 
the*  cauline  leaves  are  fagittate  and  villous.  3.  ‘1  he  cam- 
pejlre,  or  mithridate-multard,  has  roundilh  pods,  fagittate 
leaves,  dentated  and  hairy.  4.  Montanum,  or  mountain  mi- 
thridate  muftard,  has  obcordate  pods,  fmooth  leaves;  the 
radical  leaves  fomewhat  flefliy,  obovate  and  entire ;  the  cau¬ 
line  embracing  the  ftalk,  and  the  corolla  being  larger  than 
the  calyx.  S-  The  perfoliatum,  or  perfoliate  treacle-mullard, 
has  obcordate  pods ;  the  cauline  leaves  are  fmooth  and  fub- 
dentate  ;  the  petals  of  the  length  of  the  calyx,  and  the 
ftalk  branchy.  6.  The  bur/a  pajoris,  or  ftiepherd’s  purfe, 
has  obcordate  pods ;  the  radical  leaves  are  pinnatifid. 

The  feeds  of  fome  of  thefe  fpecies  have  an  acrid  bitmg 
tafte,  approaching  to  that  of  the  common  muftaid;  with 
which  they  agree  ’ nearly  in  their  pharmaceutic  properties. 
They  are  *rare!v  made  ufe  of  any  otlierwife  than  as  ingre¬ 
dients  in  the  cc'mpofitions  whofe  names  they  bear  ;  though 
fome  recommend  them  in  different  diforders,  preferably  to 
the  common  muftard. 

THOLOUSE.  See  Toulouse. 

THOMjEANS,  Tiiomists.  See  Christians  cf  St 
Thomas.  ’ 

THOMAS  Aquinas.  See  Aquinas. 

Si  Thomas's  Day ,  a  feilival  of  the  ChriRian  church,  ob¬ 
served  on  December  21.  in  commemoration  of  St  Thomas 
the  apcRle. 

St  T ho ams  of  Canterbury's  Day ,  a  feltival  of  the  lio- 
mifh  church,  xbferved  on  December  29.  in  memory  of  Tha- 
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mas  Becket  archbifhop  of  Canterbury,  who  was  murdered,  Tf*( 
or,  as  the  Romanifts  fay,  martyred,  in  the  reign  of  king  Tho1 
Henry  II. 

Thomas  the  Reymour ,  called  alfo  Thomas  Lermont ,  and 
Thomas  of  Erceldon*  waa  born  at  Erceldon,  a  village  near 
Melrofe  in  Tweedale,  in  what  year  is  uncertain  ;  but  lie 
was  an  old  man  when  Edward  I.  was  carrying  on  war 
in  Scotland. 

The  chara&er  of  Lermont  as  a  prophet,  and  which  was 
common  to  him  with  Linus,  Orpheus,  and  other  early  poed 
in  many  countries,  arofe,  if  we  may  believe  Mackenyie  in  his 
Lives  of  Scottiih  Writers,  from  his  having  conferences  with 
Eliza,  a  nun  and  prophetefs  at  Haddington.  Lermont  put 
her  predictions  into  verfe,  and  thus  came  in  for  his  (hare  of 
the  prophetic  fpirit.  None  of  thefe  ancient  prophecies  now PJR^ 
remain  ;  but  the  following,  which  pretends  to  be  one  ofl  ' 


Scott 


them,  is  given  from  a  mamifeript  of  the  time  of  Edward  I.  poet, 
or  II.  The  co^ntefs  of  Dunbar  is  the  lady  famous  for  the 
defence  of  her  caflle  aga'-uil  the  Englifh.  Her  proper  title 
was  Countefs  of  March  ;  but  it  was  common  in  thefe  times 
to  Ryle  a  nobleman  from  his  chief  refidence.  Thus  Gilbert 
Strorgbow,  earl  of  Pembroke,  is  called  Earl  of  Striguil, 
from  his  refidence  at  Striguil  caflle,  near  Chepftow,  Mon- 
moutbfhire,  &c. 


La  Count ffe  de  Donbar  demande  a  Thomas  de  EJfedoune , 
quant  la  guere  d'Efcoce prendreit  fyn .  E  yl  V a  repoundy ,  et  dyt . 

When  man  as  mad  a  kyng  of  a  capped  mon. 

When  mon  is  levere  other  mons  thyng  than  is  owen. 

'  When  londe  tliouys  foreft,  and  foreft  ys  felde. 

When  hares  kendles  othe  herfton. 

When  Wyt  and  Wille  werres  togedere. 

When  mon  -makes  Rabies  of  kyrkes  5  and  Reles  caRles 
wyth  Ryes.  * 

When  Rokefbourh  nys  no  burgh ;  ant  market  is  at  For- 
vvyleye. 

When  the  aide  is  gan,  and  the  newe  is  come  that  doue 
noht. 

When  Bambourne  ys  donged  with  dede  men. 

When  men  ledes  men  in  ropes  to  buyen  ant  to  fellen. 

When  a  quarter  of  whaty  whete  is  chaunged  for  a  colt 
of  ten  markes. 

When  prude  prikes,  ant  pees  is  leyd  in  prifoun. 

When  a  Scot  ne  may  hym  hude  afe  hare  in  forme,  that 
the  Englyfh  ne  fhal  hym  fynde. 

When  ryht  ant  wrong  aitente  the  togedere. 

When  laddes  weddeth  lovedies. 

When  Scottes  flen  fo  faite,  that  for  faute  of  /hip,  hy 
drouneth  hemfelve. 

When  Rial  this  be  -? 

Nouther  in  tlrine  tyme,  ne  in  myne. 

Ah  comen,  ant  gone, 

Withinne  twenty  wynter  ant  on. 

In  fad,  the  prophecies  of  Lermont  appear  to  have  been 
merely  traditional ;  nay,  it  feems  doubtful  if  he  ever  pre¬ 
tended  to  fuch  folly,  notwithRanding  Mackcnyie’3  Rory  @f 
Eliza.  The  reverence  of  the  people  for  a  learned  and  re- 
fpeCtable  character  feems  to  have  been  the  foie  foundation 
of  Thomas’s  claim  to  prophecy.  But,  in  the  1 6th  cen¬ 
tury,  prophecies  were  made,  and  aferibed  to  him,  as  well 
as  others  given  to  Bede,  Merlin,  & c.  (a).  They  were 
printed  at  Edinburgh,  1615,  reprinted  1680,  and  1 742. 
THOMISM.  See  Aquinas. 

THOMSON 


(a)  Sibilla  and  BaniRer  Arglicns  are  mentioned  in  the  time  of  Edward  IV.  (MSS  Cot.  Dom.  A.  IX.)  A  long 
Latin  prophecy  of  Bridlington  is  there  given.  Waldbave  and  Eltraine  feem  alfo  Englifh  prophets.  In  the  whole  co- 
therefore,  Thomas  is  the  only  Scottiih  one. 


THOMSON  (James),  an  excellent  Britifh  poet,  the  foil 
of  a  Scotch  divine,  was  born  in  the  fhire  of  Roxburgh  in 
1700,  and  was  educated  in  the  univerfity  of  Edinburgh 
with  a  view  to  the  miniftrv.  But  his  genius  inclining  him 
to  the  ftudy  of  poetry,  which  lie  foon  found  would  be  in¬ 
compatible  with  that  of  theology,  or  at  lead  might  prevent 
his  being  provided  for  in  that  way  in  his  own  country,  he 
rctinquilhed  his  views  of  engaging  in  the  facred  function, 
and  repaired  to  London  in  confequence  of  fome  encourage* 
ment  which  he  had  received  from  a  lady  of  quality  there,  a 
friend  of  his  mother. 

The  reception  he  met  with  wherever  lie  was  introduced, 
emboldened  him  to  rifle  the  publication  of  his  excellent 
poem  on  Winter. — This  piece  was  publifhed  in  1726;  and 
from  the  imiverfal  applanfe  it  met  with,  Mr  Thomfon's 
acquaintance  was  courted  by  people  of  the  fird  tade  and 
fsihion.  But  the  chief  advantage  which  it  procured  him 
was  the  acquaintance  of  Dr  Bundle,  afterward  Lilhop  of 
Derry,  who  introduced  him  to  the  late  lord  chancellor  Tab 
hot  ;  and  fome  years  after,  when  the  elded  fon  of  that  no¬ 
bleman  was  to  make  his  tour  on  the  continent,  Mr  Tliomfon 
was  chofen  as  a  proper  companion  for  him.  The expecta¬ 
tions  which  bis  Winter  had  raifed,  were  fully  fatisfied  by  the 
fucceflive  publications  of  the  other  feafons  ;  of  Summer,  in 
the  year  17275  of  Spring,  in  the  following  year  ;  and  of 
Autumn,  in  a  quarto  edition  of  his  works,  in  1730.  Be- 
j?de  the  Seatons,  and  his  tragedy  of  Soplionifba,  written  and 
acted  with  applaufe  in  the  year  1729,  he  had,  in  1727, 
published  his  poem  to  the  memory  of  Sir  Ifaac  Newton, 
with  an  account  of  his  chief  dilcoveries  ;  in  which  he  was 
aflifted  by  his  friend  Mr  Gray,  a  gentleman  well  verfed  in 
the  Newtonian  philosophy.  That  fame  year  the  refentment 
of  our  merchants,  for  the  interruption  ot  their  trade  by  the 
Spaniards  in  America,  running  very  high,  Mr  Thomfon 
zealonfly  took  part  in  it,  and  wrote  his  Britannia,  to  roufe 
the  nation  to  revenge. 

With  the  Honourable  Charles  Talbot,  our  author  vifited 
moft  of  the  courts  in  Europe,  and  returned  with  his  view's 
greatly  enlarged  ;  not  only  of  exterior  nature  and  tho  works 
of  art,  but  of  human  life  and  manners,  and  of  the  confti- 
tution  and  policy  of  the  feveral  dates,  their  connections, 
and  their  religious  inftitutions.  How  particular  and  judi¬ 
cious  his  obfervations  were,  we  fee  in  his  poem  on  Liberty, 
begun  foon  after  his  return  to  England.  We  fee  at  the 
fame  time  to  what  a  high  pitch  his  care  of  his  country  was 
raifed,  by  the  comparifons  he  had  all  along  been  making 
of  our  happy  government  with  thofe  of  other  nations.  To 
infpirehis  fellow-fubjedls  with  the  like  fentiments,  and  (how 
them  by  what  means  the  precious  freedom  we  enjoy  may  be 
preferved,  and  how  it  may  be  abufed  01  loft,  he  employed 
two  years  in  compofing  that  noble  work,  upon  which  he 
valued  himfelf  more  than  upon  all  his  other  writings.  On 
his  return  to  England  with  Mr  Talbot  (who  foon  after 
!  died),  the  chancellor  made  him  his  fecretary  of  briefs  ;  a 
place  of  little  attendance,  fuiting  his  retired  indolent  way 
of  life,  and  equal  to  all  his  wants.  From  this  office  he  was 
removed,  when  death,  not  long  after,  deprived  him  of  his 
noble  patron.  He  then  found  himfelf  reduced  to  a  flate  of 
precarious  dependence.  In  this  fttuation,  having  created 
lome  few  debts,  and  his  creditors  finding  that  he  had  no 
longer  any  certain  fupport,  became  inexorable  ;  and  imagi¬ 
ned  by  confinement  to  force  that  from  his  friends,  which 
h;s  modefty  would  not  permit  him  to  afk.  One  of  thefe 
occafions  furnifhed  Quin,  the  celebrated  adlor,  with  an  op^ 
portunity  of  difplaying  the  natural  goodnefs  of  his  heart, 
and  the  difintereftednefs  of  his  friendfliip.  Hearing  that 
i  liomfon  was  confined 'in  a  fpunging  houfe  for  a  debt  of 
about  70 1.  lie  repaired  to  the  pla;e  ;  ajH,  having  inquiied 


for  him,  was  introduced  to  the  bard.  Thomfon  was  a  good 
deal  dilconcerted  at  feeing  Quin,  as  he  had  always  taken 
pains  to  conceal  his  wants  ;  and  the  more  fo,  as  Qnin  told 
him  he  was  come  to  fup  with  him.  His  anxiety  upon  this 
head  was  however  removed,  upon  Quin’s  informing  him, 
that,  as  he  fuppofed  it  would  have  been  inconvenient  to 
have  had  the  Hrpper  dreffed  in  the  place  they  were  in,  he 
had  ordered  it  from  an  adjacent  tavern  ;  and,  as  a  prelude, 
half  a  dozen  of  claret  was  introduced.  Supper  being  over, 
and  the  bottle  circulating  pretty  brilkly,  Quin  Laid,  “  It  is 
time  now  we  fhould  balance  accounts.”  This  aftoniffied 
Thornton,  who  imagined  he  had  fome  demand  upon  h;m ;  but- 
Quin  perceiving  it,  continued,  “  Mr  Thomfon,  the  pleafure 
1  have  had  in  peruiing  your  works  I  cannot  edimate  at  lefs 
than  a  hundred  pounds,  and  I  infill  upon  now  acquitting 
the  debt.”  On  faying  this,  lie  put  down  a  note  of  that 
value,  and  took  his  leave,  without  waiting  for  a  reply. 

The  profits  arifing  from  his  works  were  not  inconfider- 
able  ;  his  tragedy  of  Agamemnon,  a  fled  in  1738,  yielded 
a  good  fum.  But  his  chief  dependence  was  upon  the 
prince  of  AVales,  who  fettled  on  him  a  handfome  allowance, 
and  honoured  him  with  many  maiks  of  particular  favour. 
Notwithstanding  this,  however,  he  was  refufed  a  licence  for 
his  tragedy  of  Edward  and  Eleanora,  which  he  had  pre¬ 
pared  for  the  llage  in  the  year  1736,  for  fome  political  rea- 
fons.  Mr  Thomfon’s  next  performance  was  the  Mafque  of 
Alfred,  written  in  the  year  t  7 40  jointly  with  Mr  Mallet, 
by  the  command  of  the  prince  of  Wales,  for  the  entertain, 
ment  of  his  royal  Lighnefs’s  court  at  Clifden,  his  fummer 
refidence. 

Mr  Thomfon’s  poem,  entitled  the  Caflle  of  Indolence, 
was  his  lad  work  publifhed  by  hirnfelf ;  his  tragedy  of  Co- 
riolanus  being  only  prepared  for  the  theatre,  when  a  fatal 
accident  robbed  the  world  of  one  of  the  bed  of  men  and 
bed  of  poets.  He  would  commonly  walk  the  didance  be¬ 
tween  London  and  Richmond  (where  lie  lived)  with  any 
acquaintance  that  offered,  with  whom  he  might  chat  and 
red  himfelf,  or  perhaps  dine  by  the  way.  One  fummer 
evening  being  alone  in  his  walk  from  town  to  Hammcrfmith, 
he  had  over- heated  himfelf,  and  in  that  condition  impru¬ 
dently  took  a  boat  to  carry  him  to  Kew ;  appiehending  no 
bad  confequence  from  the  chill  air  on  the  river,  which  his 
walk  to  his  liouie,  towards  the  upper  end  of  Kew-lane,  had 
always  liitheito  prevented.  But  now  the  cold  had  fo  feized 
him,  that  the  next  day  he  was  in  a  high  fever.  This, 
however,  by  the  ufe  of  proper  medicines,  was  removed, 
fo  that  he  was  thought  out  of  danger ;  till  the  fine  weather 
having  tempted  him  to  expofe  himfelf  once  more  to  the  even¬ 
ing  dews,  his  fever  returned  with  violence,  and  with  fuch 
fymptems  as  left  no  hopes  of  a  cure.  His  death  happened 
on  the  27th  of  Augud  1748. 

Mr  Thomfon  had  improved  his  tade  upon  the- fined  ori¬ 
ginals,  ancient  and  modern.  The  autumn  was  his  favourite 
feafon  for  poetical  compofitfon,  and  the  deep  iilo.ee  of  the 
night  he  commonly  chofe  for  his  dudies.*  The  amufement 
of  his  leifure-hours  were  civil  and  natural  hiftory,  voyages, 
and  the  bed  relations  of  travellers,  -  Though  lie  performed 
on  no  indrument,  he  was  paffionately  fond  of  mufic,  and 
would  fometimes  Kden  a  lull  hour  at  his -window  to  the 
nightingales  in  Richmond  gardens;  nor  was  his  tade  lefs 
exquifite.  in  the  arts  of  painting,  fculpture,  and  architec¬ 
ture.  As  for  the  more  diftinguiflung  qualities  of  hb  mind 
and  heart,  they  bed  appear  in  his  writings.  There  his  de¬ 
votion  to  the  Supreme  Being,  his  love  of  mankind,,  of  his 
country,  and  friends,  fhine  out.  in  every  page  ;  his  tender 
nefs  of  heart  was  fo  unbounded,  that  it  took  in  even  t fie 
brute  creation.  It  is  not  known,  that  through  his  whole 
life  he  ever  gave  any  perfon  a  moment’s  pain,  cither  by  liis 

writings 
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Thornhill 
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.  political  of  Thornhill  made  ample  amends  for  the  inefficiency  of  hii  Th^ 

writings  or  othenvifc.  He  took  no  part  in  t  P  ;„ft,llftnr.  and  i,v  an  happy  application  ot  Ins  talents  he 

fquabbles  of  his  time,  and  was  therefore  receded  and  e 
.  undlRurbed  by  both  Tides.  Thefe  amiable  virtues  did  ot 
fail  of  their  due  reward;  the  applante  of  toe  public  attended 
all  his  productions,  and  his  friends  loved  him  with  an  eii- 

thuftaflic  ardour.  „  x  ,  ...  .  ,  ,  . 

‘‘As  a  writer  (fays  Dr  Johnfon),  he  is  intitled.  t 
nraife  of  the  higheil  kind;  his  mode  ot  thinking,  and  ot 
1  i  His  blank  veri 


^fohnfins 
■J Arses 
J-’ocis . 


and  of 

expreffing  his  thoughts,  is  original.  His  blank  verfe  is  no 
more  the  blank  verfe  of  Milton,  or  of  any  other  poet,  than 
the  rh vines  of  Prior  are  the  rhymes  of  Cowley.  His  num¬ 
bers,  his  panics,  his  diftion,  are  of  his  own  growth,  with¬ 
out  ttanferiotion,  without  imitation.  He  thinks  in  a  pe¬ 
culiar  train, 'and  he  thinks  always  as  a  man  of»enl“; 
looks  round  on  Nature  and  on  life  with  the  eye  which  Nature 


IOOK.3  rouilu  Ulli^cllUKOim  '  .n 

bellows  only  on  a  poet;  the  eye  that  diftmguiilies,  in  every 

'  •  t  .I.  ,  r,  urhi/*n  ima  . 


inftrudlor,  and  by  an  happy  application  ot  his  talents  he  „ 
made  fo  great  a  progrefs,  that  he  gradually  rofe  to  the  high- 

eft  reputation.  ,  .„  .  .  ,  ,,  .  , 

His  genius  was  well  adapted  to  hiftorical  and  allegorical 
compofitions  ;  he  poffefied  a  fertile  and  fine  invention  ;  and 
he  fketched  his  thoughts  with  great  eafe,  freedom,  and  fpi- 
lit.  I-Ie  excelled  alfo  equally  in  portrait,  perfpeftive,  and 
rrchitefture  ;  {hewed  an  excellent  tafte  for  delign,  and  had  a 
free  and  firm  pencil.  Had  he  beenjo  fortunate  as  to  have 
fludied  at  Rome  and  Venice,  to  acquire  greater  correct nefs 
at  the  one,  and  a  more  exaft  knowledge  of  the  perfection 
of  colouring  at  the  other,  no  artift  among  the  moderns 
might  perhaps  have  been  his  fuperior.  Neverthelefs,  he 
Yeas'  fo  eminent  in  many  parts  of  his  profeflion,  that  he  moil 


beitows  oruy  on  a  .  ~  p  ,  .  ,  • 

thimr  rcorelented  to  its  view,  whatever  there  is  on  which  mw 
o-ination  can  delight  to  be  detained,  and  with  a  mind  that  at 
once  comprehends  the  vaft,  and  attends  to  the  mmvne. 
The  reader  of  the  Seafons  wonders  that  he  never  faw  before 
what  Thornton  (hews  him,  and  that  he  never  yet  has  tclt 

what  Thomfon  impreifes  ”  _  ,  v  r 

His  teiiamentary  executors  were  the  lord  Lyttelton,  whole 
care  of  our  poet’s  fortune  and  f-ie  ceafed  not  with  his  life ; 


v  as  lu  LiuHti-iit  j  r  —  r  ,  .  _ 

for  ever  be  ranked  among  the  beft  painters  of  his  tune  ;  and 
his  performances  in  the  dome  of  St  Paul’s  church  at  Lon¬ 
don,  in  the  hofpital  at  Greenwich,  and  at  Hampton-court, 
are  fuch  public  proofs  of  his  merit  a3  will  convey  his  name 
to  pofterity  with  great  honour. 

This  painter  lived  in  general  efteem  ;  he  enriched  himtelt 
by  the  excellence  of  his  works  ;  was  appointed  ftate-paintei^ 
to  Queen  Anne,  from  whom  he  received  the  honour  of 
knighthood  ;  had  the  fingular  fatisfaftion  to  repnrchafe  his 


care  of  our  poet’s  fortune  and  fame  ceaied  not  witn  n  me ;  *  mnch  diftin  ilhed  as  to  be  elec 

,„a  Mr  Mitcliell,  a  gentleman  [“I'of.Ve  "1™,  of  parliament.8  He  died  in 

conftancy  of  lus  private  friendlhip,  ,  THOROUGH-was,  in  botany.  See  Bupleurum. 

fpirit  as  a  public  minifter.  By  their  unite  ere  >  THOTH  or  Theut,  (called  by  the  Phoenicians  Taaut, 

phan  play  of  Coriolanus  was  brought  on  the  ftage  to  the  btfl  /ff  l  and  by  the  Romans  Mercury), 

advantage  ;  from  the  profits  of  which,  and  the  faleofma-  by  the  talcnt8j  and  one  of  the 

«**•.«* Si^srrna.  kL-* »**. 

whom,  after  his  death,  he  deified  ;  and  he  was  himfelf  del 


mi 


Uici  cntiwvo,  cj.  g  , 

to  his  lifters.  His  remains  were  depofited  in  the  church 
of  Richmond,  under  a  plain  ftone,  without  any  lnfcnption. 


ot  wienmona,  unuci  a  piam  . -7  y  j  s  a 

A  handfome  monument  was  erefted  to  him  in  Weitminfter 
abbey  in  the  year  1762,  the  charge  of  which  was  defrayed 
by  the  profits  arifing  from  a  fplendid  edition  01  all  his  works 
in  ato ;  Mr  Millar  the  bookfeller,  who  had  purchafed  all 
Mr  Thomfon’s  copies,  giving  up  his  property  on  this  grate¬ 
ful  occaiion.  A  monument  has  alio  been  erefted  to  lum 


fied  by  his  countrymen  the  Egyptians,  for  the  benefits  that 
he  had  rendered  to  the  human  race.  See  Mercury,  My¬ 
thology,  irt  34,  and  Polytheism,  n  18. 

THOUGHT,  a  general  name  for  all  the  idea3  confe- 
quent  on  the  operations  of  the  mind,  and  even  on  the  opera¬ 
tions  themfelves.  See  Metaphysics. 

Thought,  in  compofition.  See  Oratory,  Part  I.  and  ft. 
THOUINIA,  in  botany  ;  a  genus  of  plants  belonging 


Xfcnry's.  H< 
ft  ary  of 


at  the  place  of  his  birth. 

THOR,  the  eldeft  and  braved  of  the  fons  of  ^  'and  Jrder"  of  rnonogynia.  The' co 

Frea,  was,  after  his  parents,  the  greateft  g  ,  11  •  auadripetalous  ;  the  calyx  quadripartite,  and  the  an 

'.and  Danes  while  they  continued  heathens.  They  believed,  rolla  is  quaanpetaious  ,  y  At. - ^  _ 


Creah  Bri~ 
tiin%  vol.  ii 

part  4. 


.ana  i^anes  wane  :  .  T*  i 

that  Thor  reigned  over  all  the  aerial  regions,  which  com 
pofed  his  immenfe  palace,  confiding  of  540  halls ;  tliat  hc 
launched  the  thunder,  pointed  the  lightening,  and  d.refted 
the  meteors,  winds,  and  ftorms.  To  .him  they  addreffed 
their  prayers  for  favourable  winds,  refreihing  rams,  and 
fruitful  feafons ;  and  to  him  the  fifth  day  of  the  week, 
which  ftill  bears  his  name,  was  confecrated. 

THORAX.  See  Anatomy. 

White  or  /Anr  THORN.  See  Crataegus. 

Thorn,  a  town  of  Poland,  in  Regal  Pruffia,  and  111  the 
palatinate  of  Culm.  It  was  formerly  a  Hanfeatic  town,  and 
flill  enjoys  great  privileges;  is  large  and  well  fortified  ;  but 
irt  of  the  fortifications,  and  a  great  number  of  houfes, .were 


TAelzonary 
of  Painters . 


ruined  by  the  Swedes  in  1703/  It  is  feated  on  the  Viftula, 
and  contains  ic,GOO  inhabitants.  E.  Long.  18.  42.  N. 
Lat.  53.6. 

THORNBACK,  in  ichthyology.  See  Kaia. 

THORNHILL  (Sir  James),  an  eminent  Eriglifh  paint¬ 
er,  was  born  in  Dorfetfiiire  in  1676,  of  an  ancient  family  ; 
but  was  eonftrained  to  apply  to  fome  profeflion  by  the :  di- 
flrefles  of  his  father,  who  had  been  reduced  to  the  ncccflity 
of  fellin  g  his  family- eftate.  His  inclination  dire&ed  him  to  the 
art  of  painting ;  and  on  his  arrival  at  London  he"  applied  to 
his  uncle,  the  famous  Dr  Sydenham,  who  enabled  him  to 
proceed  in  the  lludy  of  the  art  under  the  diredhion  of  a 
painter  who  was  not  very  eminent.  However,  the  genius 


there  fettle,  ‘There  is  only  one  fpecies  difeovered,  the  nu- 

^THRACE,  a  country  very  frequently  mentioned  by  the 
Greek  and  Latin  writers,  deriving  its  name,  according  to 
Jofephus,  from  Tiras  one  of  the  foils  of  Japhet.  It  was 
bounded  on  the  north  by  mount  Hremus;  on  the  fonth,  by 
the  iEgean  Sea  •,  on  the  weft,  by  Macedon  and  the  river 
Strymon  ;  and  on  the  eaft,  by  the  Euxine  Sea,  the  Hclle- 
fpont,  and  the  Propontis. — The  Thracian  Chcrfonefus  is  a 
peniniula  inclofed  on  the  fouth  by  the  TEgean  Sea,  on  the 
weft  by  the  gulf  of  Melas,  and  on.  the  eaft  by  the  Helle- 
fpont  ;  being' joined  on  the  north  to  the  continent  by  a  neck 
o'-  land  about  37  furlongs  broad.  The  inland  parts  ot 
Thrace  are  very  cold  and  barren,  the  fnow  lying  on  the 
mountains  the  greateft  part  of  the  year;  but  the  maritime 
provinces  are  produftive  of  all  forts  of  gram  and  neceflaries 
for  life  ;  and  withal  fo  pleafant,  that  Mela  compares  them 
to  the  moil  fruitful  and  agreeable  countries  ot  Alia. 

The  ancient  Thracians  were  deemed  a  brave  and  warlike 
nation,  but  of  a  cruel  and  favage  temper ;  being,  accord¬ 
ing  to  the  Greek  writers,  itrangers  to  all  humanity  and 
good- nature.  Tt  was  to  the  Thracians,  however,  that  the 
Greeks  were  chiefly  indebted  for  the  polite  arts  that  flounfhea 
among  them  ;  for  Orphscus,  Linus,  Mufaus,  Thamyris,  and 
Eumolpns,  all  ’Thracians,  were  the  firft,  as  Euftathius  in¬ 
forms  us,  who  charmed  the  inhabitants  of  Greece  with  their 

eloquence 
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hrafliinp;.  eloquence  and  melody,  and  perfuaded  them  to  exchange 
their  fiercenefs  for  a  fociable  life  and  peaceful  manners  ;  nay, 
great  part  of  Greece  was  anciently  peopled  by  Thracians. 
Tereus,  a  Thracian,  governed  at  Daulis  in  Phocis,  where 
the  tragical  (lory  of  Philomela  and  Progne  was  a&ed. 
From  thence  a  body  of  Thiacians  pafled  over  to  Euboea, 
and  po defied  themfclves  of  that  ifiand.  Of  the  fame  nation 
were  the  Aones,  Tembices,  and  Hyanthians,  who  made 
themfelves  mailers  of  Boeotia ;  and  great  part  of  Attica  it- 
felf  was  inhabited  by  Thracians,  under  the  command  of  the 
celebrated  Eumolpus.  It  is  not  therefore  without  the  ut- 
moil  ingratitude  and  injuftice  that  the  Greeks  ilyle  them 
Barbarians ,  fince  to  them  chiefly  they  were  indebted  both 
for  the  peopling  and  polifhing  of  their  country. 

Thrace  was  anciently  divided  into  a  number  of  petty 
ftates,  which  were  firil  fubdued  by  Philip  of  Macedon.  On 
the  decline  of  the  Macedonian  empire,  the  country  fell  un¬ 
der  the  power  of  the  Romans.  It  continued  under  fubjec- 
tion  to  them  till  the  irruption  of  the  Turks,  in  whofe  hands 
it  ftill  lemains. 

THRASHING,  in  agriculture,  the  operation  by  which 
corn  is  feparated  from  the  flraw.  This  operation  is  per¬ 
formed  in  a  variety  of  ways,  fomelimes  by  the  feet  of  ani¬ 
mals,  fometimes  by  a  flail,  and  fometimes  by  a  machine. 

The  moil  ancient  method  of  feparating  the  corn  from  the 
ftraw  was  by  the  hoofs  of  cattle  or  horfes.  This  was  prac* 
tifed  by  the  Ifraelites,  as  we  find  from  the  books  ot  Motes ; 
it  was  alfo  common  among  the  Greeks  and  Romans*. 
Flails  and  thrafhing  machines  were  alfo  not  uncommon 
among  the  e  nations  f.  The  flail  which  was  ufed  by  the 
Romans,  called  baculus ,  fujlis>  or  pertica9  was  probably  no¬ 
thing  more  than  a  cudgel  or  pole.  The  thrafhing  machine, 
which  was  called  tribu/a  or  tribulum ,  and  fometimes  traha , 
was  a  kind  of  fledge  made  of  boards  joined  together,  and 
loaded  with  ftone  or  iron.  Horfes  were  yoked  to  this  ma¬ 
chine,  arid  a  man  was  feated  upon  it  to  drive  them  over  the 
fheaves  of  corn. 

Different  methods  are  employed  in  different  countries  for 
feparating  the  corn  from  the  flalk.  In  the  greateft  part  of 
France  the  flail  is  ufed  ;  but  in  the  fouthern  diftri&s  it  is 
generally  performed  by  the  feet  of  animals  :  animals  are  alfo 
ufed  for  the  fame  purpofe  in  Spain,  in  Italy,  in  the  Morea,  in 
the  Canaries,  in  China,  and  in  the  vicinity  of  Canton,  where 
the  flail  is  alfo  fometimes  ufed.  It  appears  that  in  hot  cli¬ 
mates  the  grains  do  not  adhere  fo  firmly  to  the  flalk  as  in 
cold  countries,  and  therefore  may  be  more  eafily  feparated. 
This  will  explain  the  reafon  why  animals  are  fo  frequently 
employed  in  hot  countries  for  treading  out  the  corn  ;  where- 
.as  in  cold  climates  we  know  they  are  feldom  tried,  and  have 
no  reafon  to  fuppofe  that  they  would  arrfwer  the  purpofe.  In 
the  Ifle  of  France  in  Africa,  rice  and  wheat  are  thrafhed 
with  poles,  and  maize  with  flicks  ;  for  it  has  not  been  pof- 
fible  to  teach  the  negroes  the  ufe  of  the  flail. 

The  animals  ufed  for  treading  out  corn  are,  oxen,  cow3, 
horfes,  mules,  and  even  affes  when  the  quantity  is  not  great. 
The  operation  is  performed  in  this  manner  :  The  fheaves,  af¬ 
ter  being  opened,  are  fpread  in  fuch  a  manner  that  the  ears 
of  the  corn  are  laid  as  much  uppermoft  as  pofiible,  and  a  man, 
ftanding  in  the  centre,  holds  the  halters  of  the  cattle,  which 
are  made  to  trot  round  as  in  a  manege  ;  whilfl  other  men 
with  forks  fhake  the  ftraw  up  from  time  to  time,  and  the 
cattle  are  trotted  over  it  again  and  again  till  they  have  beat¬ 
en  out  all  the  grain.  This  method  is  expeditious  enough  ; 
but  befides  bruifing  a  confiderable  quantity  of  corn,  it  requires 
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thrafhing  corn  than  the  feet  of  animals,  for  it  feparates  the  Thrali 
grain  from  the  ftraw  and  hufks  both  more  effectually  and 
more  expeditioufly  ;  yet  it  is  liable  to  many  objections.  It  is 
a  very  laborious  employment,  too  fevere  indeed  even  for  a 
flrong  man  ;  and  as  it  is  ufually  the  intereft  of  the  thrafher 
rather  to  ihrafh  much  than  to  thrafh  clean,  a  good  deal  of 
corn  will  generally  be  left  upon  the  ftraw.  It  is  therefore 
an  object  of  great  importance  m  hufbandry  to  procure  a  pro¬ 
per  machine  for  feparating  the  corn  from  the  flraw. 

The  firft  thralhing  machine  attempted  in  modern  times* 
of  which  we  have  received  any  account,  was  invented  in  E- 
dinburgh  by  Mr  Michael  Menzies  about  the  year  1732. 

It  confifted  of  a  number  of  inftruments  like  flails,  fixed  in 
a  moveable  beam,  and  inclined  to  it  at  an  angle  of  ten  de¬ 
grees.  On  each  fide  of  the  beam  in  which  the  flails  were 
fixed,  floors  or  benches  were  placed  for  fpreading  the  fheave* 
on.  The  flails  were  moved  backwaids  and  Forwards  upon 
the  benches  by  means  of  a  crank  fixed  on  the  end  of  an  axle, 
which  made  about  30  revolutions  in  a  minute. 

The  fecond  thrafhing  machine  was  invented  by  Mr  Mi- 
chael  Stirling,  a  farmer  in  the  parifh  of  Dunblane,  Perth- 
fhire.  Of  this  difeovery  we  have  received  a  very  accurate 
and  authentic  account  from  his  fon,  the  Reverend  Mr  Robert 
Stirling  minifter  of  Crieff. 

It  is  an  old  proverb,  that  neceffity  is  the  mother  of  inven¬ 
tion.  This  was  verified  on  the  prefent  occafion.  Befides 
his  ordinary  domeftic  fervants,  Mr  M.  Stirling  had  occafion 
fometimes  to  hire  an  additional  number  to  thraih  out  his 
grain,  and  frequently  found  it  difficult  to  procure  fo  many 
as  he  needed.  This  naturally  led  him  to  refledt  whether 
the  operation  of  thrafhin .r  could  not  eafily  b^  performed  by 
machinery.  Accordingly,  fo  early  as  the  year  1753,  under 
the  pretence  of  joining  in  the  amufementsof  his  children,  he 
formed  in  miniature  a  water  mill,  in  which  two  iron  fprings* 
made  to  rife  and  fall  alternately,  reprefented  the  motion  of 
two  flails,  by  which  a  few  {talks  of  corn  put  under  them 
might  be  fpeedily  thrafhed.  This  plan  he  executed  on  a 
fcale  fufficiently  large  w  thin  two  years  after,  making  the 
fpt  ings  about  ten  feet  long,  each  of  which  had  one  end  firmly 
ferewed  into  a  folid  plank,  and  the  other  terminated  in  a 
round  batoon  of  folid  iron,  two  feet  long  and  above  an  inch 
in  diameter.  Under  thefe  the  fheaves  were  conveyed  gradual¬ 
ly  forward  in  a  narrow  channel  or  trough,  by  paffing  between 
two  indented  horizontal  cylinders,  fimilar  to  thofe  now  ufed 
in  mofl  of  the  thrafhing  mills  in  that  part  of  the  country, 
and  called  feeders.  In  this  manner  the  thrafhing  was  exe¬ 
cuted  completely,  and  with  confiderable  rapidity  ;  but  as  the 
operation  was  performed  on  a  low  floor,  and  no  method  con¬ 
trived  for  carrying  off  the  flraw,  the  accumulation  of  it  pro¬ 
duced  fuch  confufion,  and  the  removal  of  it  was  attended  with 
fuch  danger,  that  this  fcheme  was  very  foon  entirely  aban¬ 
doned.  The  mortification  arifing  from  difappointment,  and 
efpecially  the  icoffs  of  his  neighbours,  for  what  was  univer- 
fally  accounted  an  abfurd  and  ridiculous  attempt,  lerved  on¬ 
ly  to  f-limulate  the  exertions  of  the  inventor  to  accomplifli 
his  defigns  on  another  plan. 

Laying  afide  therefore  the  iron  fprings  with  the  feeders, 
and  all  the  apparatus  adapted  to  them,  he  retained  only  an 
outer  or  water  wheel,  with  an  inner  or  cog  wheel  moving  on 
the  fame  axle  ;  to  this  inner  wheel,  which  had  48  teeth  or 
cogs,  he  applied  a  vertical  trundle  or  pinion,  with  feven 
notches,  the  axle  of  which  pafled  through  a  floor  above  the 
wheel,  and  having  its  upper  pivot  fecured  in  a  beam  fix 
feet  above  that  floor.  At  the  diflance  of  three  feet  three 


*  great  many  cattle,  and  injures  the  legs  of  the  horfes  and  inches  above  the  floor  two  ftraight  pieces  of  fquared  wood, 
mules,  which  are  preferred  before  cows  and  oxen  for  this  each  four  feet  long,  pafted  through  the  axle  of  the  trundle 

at  right  angles,  forming  four  arms,  to  be  moved  round  ho¬ 
rizontally.  To  the  extremities  of  thefe  anus  were  fixed 
3  $  four 


work. 


1  he  flail  is  undoubtedly  a  much  better  inflrument  for 
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s,  each  20  inches  long, 


Thrafhing.  four  iron  plates,  c«o..  —  —;o’  y  •  , 

* - - - at  the  end  next  the  arms,  but  tapering  towards  a  point 

at  the  other  end.  This  large  horizontal  fly,  conftitutmg 
four  thralhers,  was  inclofed  within  a  woocen  cylin  ri- 
cal  box  three  and  an  half  feet  high  and  eight  in  diameter. 

On  the  top  of  the  box  was  an  opening  or  port  (two  or  three 

■ports  were  made  at  firft,  but  one  was  found  fufficient)  eight 
inches  wide,  and  extending  from  the  circumference  a  foot 
and  an  half  towards  its  centre,  through  which  the  corn 
fheaves  defeended,  being  firft  opened  and  laid  one  by  one 
on  a  board  with  two  ledges  gently  declining  towards  the 
port;  on  which  board  they  were  moderately  prefled  down 
with  a  boy’s  hand,  to  prevent  them  from  being  too  haftily 
drawn  in  by  the  repeated  ftrokes  of  the  thralhers.  Within  the 
box  was  an  inclined  plane,  along  which  the  ftraw  and  grain 
fell  down  into  a  wide  wire  riddle  two  feet  fquare,  placed 
immediately  under  a  hole  of  nearly  the  fame  fize.  ihe 
riddle  received  a  jerk  at  every  revolution  of  the  fpindle  fiom 
a  knob  placed  on  the  tide  of  it,  and  was  inftantly  thrult  back- 
ward  by  a  fmall  fpring  preffing  it  in  the  oppoiite  diredtion. 
The  fhort  ftraw,  with  the  *?rain  and  chaff  which  palled 
through  the  wide  riddle,  fell  immediately  into  an  oblong 
ftrait  riddle,  which  hung  with  one  end  raifed  and  the  other 
depreffed,  and  was  moved  by  a  contrivance  equally  fimple 
as  the  other  ;  and  having  no  ledge  at  the  lower  end,  the 
long  chaff  which  could  not  pafs  through  the  riddle  dropped 
from  thence  to  the  ground  ;  while  the  grain  and  molt  of 
the  chaff  falling  through  the  riddle  into  a  pair  of  common 
barn-fanners  that  flood  under  it  on  the  ground  floor,  the 
ftrong  grain,  the  weak,  and  the  chaff,  were  all  feparated 
with  great  exadnefs.  The  fanners  were  moved  by  a  rope 
©r  band  running  circuitoufly  in  a  (hallow  niche  cut  on  the 
circumference  of  the  cog-wheel.  The  ftraw  collected  gra¬ 
dually  in  the  bottom  of  the  box  over  the  wide  riddle,  and 
through  an  opening  two  and  an  hair  feet  wide,  and  as  much 
-  in  height,  left  in  that  fide  of  the  box  neared  the  Drink  ot 

the  imper  floor,  was  drawn  down  to  the  ground  with  a 
rake  by  the  perfon  or  perfons  employed  to  form  it  into 

fheaves  or  rolls.  .  ,  1C  . 

Such  was  the  thrafhing  mill  invented  by  Mr  Michael  Stir¬ 
ling,  which,  after  various  alterations  and  improvements, 
he  completed  in  the  form  now  defevibed,  A.  Eh  17 57-  Ey 
'  experiment  it  was  found  that  four  bolls  of  oats,  Linlithgow 
meafure,  could  be  thrafhed  by  it  in  25  minutes.  From  that 
period  he  never  ufed  a  common  flail  in  thrafhing,  except  for 
humbling  or  bearding  barley.  In  every  other  kind  of  grain 
he  performed  the  whole  operation  of  thrafhing  with  the  mill; 
and  continued  always  to  ufe  it.  till  1772,  when  he  retired 
from  bufinefs,  and  his  thrafhing  mill  became  the  property 
■of  his  fecond  fon,  who  continues  to  ufe  it  with  equal  advan- 
taire  and  fatisfadion.  Several  machines  were  couftrnfted 
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on  the  fame  plan,  particularly  one  near  -Stirling,  under  Mr 
Stirling’s  direction,  for  MrMoirof  Leckie,  in  1765,  which, 
we  underftand,  lias  been  ufed  ever  fince,  and  gives  complete 
fatisfa&ion  to  the  proprietor.  There  was  another  e reded 
in  1  778  by  Mr  Thomas  Keir  (in  the  parifh  of  Mutliil  and 
county  of  Perth),  who  has  contrived  a  method  of  bearding 
■barky  with  it:  and  by  the  addition  of  a  fmall  fpindle  with 
fhort  -arms  contiguous  to  the  front  of  the  box,  and  moved  by  a 
band  common  to  it  and  the  great  fpindle  to  which  it  is  pa¬ 
rallel,  the  ftraw  is  fhaken  and  whirled  out  of  the  box  to  the 
ground.  That  this  machine  did  not  come  immediately  into 
general  ufe,  was  owing  partly  to  the  fmalineE  of  the  farms 
in  that  part  of  the  country,  whole  crops  could  ealily  be 
thrafhed  by  the  few  hands  neceffanly  retained  on  them  for 
other  purpofes  ;  and  chiefly  to  an  apprehenfion  that  the 
machine  could  only  be  moved  by  water  ;  an  appiehenfion 
which  experience  pioves  to  be  entirely  groundless.  Ehe 
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and  eirdit  broad"  machine  however,  was,  ingenious,  and  did  great  credit  to  1  lirafhing. 
‘  •  jhe  worthy  inventot,  and  certainly  deferved  a  better  fate  '  J 

than  it  was  deftined  to  undergo. 

A  third  threlhing  mill  was  invented  in  1772,  by  two  per¬ 
fons  nearly  about  the  fame  time,  and  upon  the  fame  pnn- 
cioles.  The  inventors  were,  Mr  Alderton  who  lived  near 
Alnwick,  and  Mr  Smart  at  Wark  in  Northumberland.  The 
operation  was  performed  by  rubbing.  The  (heaves  were 
carried  round  between  an  indented  drum  of  about  fix  (eet 
diameter,  and  a  number  of  indented  rollers  arranged  round 
the  circumference  of  the  drum,  and  attached  to  it  by  mean* 
of  fprings  ;  fo  that  while  the  drum  revolved,  the  fluted 
rollers  rubbed  the  corn  off  from  the  ftraw  by  rubbing  again  it 
the  (lutings  of  the  drum.  But  as  a  confiderable  quantity  of 
the  grain  was  bruifed  in  paffing  between  the  rollers,  the 

machine  was  foon  laid  afide.  ,  ,  ., , 

In  1776  an  attempt  was  made  by  Mr  Andrew  Meikle, 
an  ingenious  millwright  in  the  parifh  of  rymngham,  Bait 
Lothian,  to  conftruft  a  new  machine  upon  the  principles 
which  had  been  adopted  by  Mr  Menzies  already  mentioned. 

This  confifted  in  making  joints  in  the  flails,  which  Mr 
Menzies  had  formed  without  any.  But  this  machine,  alter 
much  labour  and  expence,  was  foon  laid  afide,  on  account 
of  the  difficulty  of  keeping  it  in  repair,  and  the  fmall  quan¬ 
tity  of  work  performed,  which  did  not  exceed  one  bol  or 
fix  Winchefter  bulhels  of  barley  per  hour.  . 

Some  time  after  this,  Mr  Francis  Kinloch,  then  junior  ot 
Gilmerton,  having  vifited  the  machine  invented  m  Nor¬ 
thumberland,  attempted  ail  improvement  upon  it.  He  m- 
cloied  the  drum  in  a  fluted  cover  ;  and  inftead  of  making  the 
drum  itfelf  fluted,  he  fixed  upon  the  outfide  of  it  four  fluted 
pieces  of  wood,  which  by  means  of  fprings  could  be  railed  a 
little  above  the  circumference  of  the  drum,  fo  as  to  prels 
againft  the  fluted  covering,  and  thus  rub  off  the  eais  of  corn 
as  the  fheaves  paffed  round  between  the  drum  and  the  fluted 
covering.  But  not  finding  this  machine  to  anfwer  his  exp.ee- 
tation  (for  it  bruifed  the  grain  in  the  fame  manner  as  the 
Northumberland  machine  did),  he  fent  it  to  Mr  Meikle* 
that  he  might,  if  poffible,  rectify  its  errors. 

Mr  Meikle,  who  had  long  dire&ed  his  thoughts  to  this 
fubieft,  applied  himfelf  with  much  ardour  and  perfeverance 
to  the  imorovement  and  correction  of  this  machine  ;  and  af- 
ter  fpending  a  good  deal  of  time  upon  it,  found  it  was  con- 
flrufted  upon  principles  fo  erroneous,  that  to  improve  it  was. 
impracticable. 

At  length,  however,  Mr  Meikle’s  own  genius  invented  a 
model,  different  in  principle  from  the  machines  which  had 
already  been  conftruCted.  This  model  was  made  in  the  year 
178c  ;  and  in  the  following  year  the  flrft  thrafhing  machine 
on  the  fame  principles  was  erefted  in  the  neighbourhood  of 
Alloa,  in  the  county  of  .Stirling,  by  Mr  George  Meikle  the 


fon  of  the  inventor.  This  machine  anfwered  completely 
the  wifhes  of  Mr  Stein,  the  gentleman  (or  whom  it  was 
erefted,  who  gave  the  moft  ample  teftimony  ot  his  fatis  ac¬ 
tion  both  to  the  inventor  and  to  the  public.  The  fame  or 
this  difeovery  foon  fpread  over  the  whole  country,  and  a 
great  many  farmers  immediately  applied  to  Mr  Meikle,  de- 
firino  to  have  thraftiing  mills  erected  on  their  farms.  1  he 
difeovery,  it  appeared,  would  be  profitable,  awl  it  was  rea- 
fonable  that  the' inventor  fliould  enjoy  the  profits  of  lus  in¬ 
vention.  He  accordingly  applied  for  a  patent  ;  which, 
after  confiderable  expence,  aiifimr  from  the  oppofition  ot 
fome  perfons,  who  claimed  a  (hare  in  the  dilcovery,  was 
granted. Thefe  machines  are  now  becoming  very  common 
in  many  parts  of  Scotland,  and  are  increafing  very  conhder- 
ablv  in  number  every  year  over  all  the  united  kingdom.  _ 
We  will  new  endeavour  to  deferibe  this  machine  in  its 

moft  improved  date  i  which  is  fo  hmple,  that  with  the  affift- 
r  ance 
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Throng,  juice  of  a  plate,  exhibiting  the  plan  of  elevation,  n°  i.  the 

/ - 'ground  plan,  nQ  2.  and  the  3d  fhowing  its  effential  parts  in 

a  diftin&  manner,  wc  hope  it  will  be  eafily  underflood 
J)^Id  ky  all  our  tenders  who  have  not  had  an  opportunity 
of  feeing  it.  The  power  employed  for  turning  that  part 
of  the  machine  which  feparates  the  corn  from  the  draw 
is  produced  by  four  wheels  (when  moved  by  horfes),  the 
teeth  of  which  move  in  one  another  and  turn  the  drum,  on 
which  four  fcutchers  are  fixed.  The  (heaves  are  introduced 
between  two  fluted  rollers,  which  hold  them  firm,  and  draw 
them  in  gradually,  while  the  fcutchers  ftrike  off  the  grain 
from  the  draw  as  it  paffes  through.  This  will  fuffice  for  a 
general  idea  of  this  machine.  We  will  now  be  more  parti¬ 
cular. 

The  large  fpur- wheel  A,  n°  1.  and  2.  which  ha?  276  cogs,  is 
horizontal,  and  moves  the  pinion  B,  which  has  14  teeth.  T  he 
pinion  B  moves  the  crown-wheel  C,  which  has  84  teeth  ;  the 
wheel  C  moves  a  fecond  pinion  D,  which  has  1 6  teeth  ;  and 
the  pinion  D  moves  the  drum  HIKL.  The  drum  is  a  hol¬ 
low  cylinder  three  feet  and  an  half  diameter,  and  placed  ho¬ 
rizontally  ;  on  the  outfide  of  which  the  fcutchers  are  fixed 
By  ftrong  ferew  bolts.  The  fcutchers  confifl  of  four  pieces 
of  wood,  faced  on  one  fide  with  a  thin  plate  of  iron,  placed 
at  an  equal  diftance  from  each  other,  and  at  right  angles  to 
the  axis  of  the  drum. 

The  (heaves  are  fpread  on  an  inclined  board  F,  n°  3.  from 
which  they  are  introduced  between  two  fluted  rollers  GG 
made  of  cad  iron,  about  three  inches  and  an  half  in  diame¬ 
ter,  and  making  about  35  revolutions  in  a  minute.  As 
thefe  rollers  are  only  about  three  quarters  of  an  inch  diftant 
from  the  tcutchers  or  leaves  of  the  drum  HIKL,  they 
ferve  to  hold  the  (heaves  fad,  while  the  fcutchers  a ,  b9  c9  d9 
moving  with  prodigious  velocity,  feparate  the  grain  com¬ 
pletely  from  the  draw,  and  at  the  fame  time  throw  out  both 
grain  and  draw  upon  the  concave  rack  M,  lying  horizon¬ 
tally  with  (lender  parallel  ribs,  fo  that  the  corn  paffes  through 
them  into  a  hopper  N  placed  below.  From  the  hopper  it 
paffes  through  a  harp  or  riddle  O  into  a  pair  of  fanners  P, 
from  which,  in  the  mod  improved  machines,  it  comes  out 
clean  and  fit  for  the  market.  The  draw,  after  being  thrown 
by  the  fcutchers  ay  b9  c ,  d9  into  the  rack,  is  removed  from 
it  by  a  rake  QRST  into  a  place  contiguous  V.  The  rake 
confiffs  of  four  thin  pieces  of  wood  or  leaves  ;  on  the  end 
of  each  of  thefe  leaves  is  ranged  a  row  of  teeth  e9f9g9  h  five 
inches  long.  The  rake  moves  in  a  circular  manner  in  the 
concave  rack,  while  the  teeth  catch  hold  of  the  draw,  and 
throw  it  out  of  the  rack.  'Thefe  are  all  the  effential  parts 
of  the  machine  ;  the  red  maybe  eafily  underdood  by  the  re¬ 
ferences  to  the  Plate.  W  is  the  horfe  courfe,  n°  1,  which  is 
27  feet  diameter.  X  is  the  pillar  for  fupporting  the  beams 
on  which  the  axle  of  the  fpur-wheel  is  fixed.  YYY  are 
three  fpindles  for  moving  the  two  fluted  rollers,  the  rake, 
and  fanners.  To  the  defeription  now  given  we  have  only 
to  add,  that  the  drum  has  a  covering  of  wood  Z  at  a  fmall 
didasce  above  it,  for  the  purpofe  of  keeping  the  fneaves 
clofc  to  the  fcutchers. 

The  advantages  of  this  machine  are  many.  As  the  drum 
makes  300  revolutions  in  a  minute,  the  four  fcutchers  to¬ 
gether  make  1  200  flrokes  in  the  lame  fpace  of  time.  From 
fuch  power  and  velocity,  it  is  evident  that  much  work  mud 
be  performed.  When  the  horles  go  at  the  rate  of  two  and 
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one-third  milej  per  hour,  from  three  to  fix  bolls  will  be  ThrafMng' 
thrafhed  ;  but  as  the  quantity  thrafhed  will  be  lefs  when  the  H 

draw  is  long  than  when  it  is  fhort,  we  (hall  take  the  ave-  rea/  f 

rage  at  four  bolls.  One  gentleman,  whofe  veracity  and  ac¬ 
curacy  we  can  depend  on,  allures  us,  that  his  mill  thrafhed 
63  bolls  in  a  day;  by  which,  we  fuppofe,  he  meant  10  hours. 

To  prove  the  fuperior  advantage  of  this  machine  to  the  com¬ 
mon  method  of  thra/hing  with  flails,  a  gentleman  ordered 
two  equal  quantities  of  oats  to  be  thrafhed  by  the  mill  and 
by  flails.  When  the  coin  was  cleaned  and  meafured.  he  ob¬ 
tained  T-^th  more  from  the  (heaves  thrafhed  by  the  mill  than 
from  thole  thrafhed  by  the  flail.  We  are  alfo  informed 
by  another  gentleman  who  has  ftudied  this  machine  with  much 
attention,  and  calculated  its  advantages  with  care,  that,  in¬ 
dependently  of  having  the  corn  much  cleaner  feparated 
from  the  draw  than  is  ufually  done  by  flails,  there  is  a  faviug 
of  30  or  40  per  cent,  in  the  expence  of  tliralhing. 

The  number  of  perfons  requifite  for  attending  the  mill 
when  working  is  fix :  One  perfon  drives  the  horfes ;  a  fe¬ 
cond  hands  the  (heaves  to  a  third,  who  unties  them,  while 
a  fourth  fpreads  them  on  the  inclined  boards  and  preffes 
them  gently  between  the  rollers;  a  fifth  perfon  is  neceffary 
to  riddle  the  corn  as  it  falls  from  the  fanners,  and  a  fixth  to> 
remove  the  firav  (a). 

This  machine  can  be  moved  equally  well  by  water,  wind, 
or  horfes.  Mr  Meikle  has  made  fuch  improvements  on  the 
wind-mill  as  to  render  it  much  more  manageable  and  conve¬ 
nient  than  formerly  ;  and  we  are  informed  many  wind  mill* 
are  now  ere&ing  in  different  parts  of  the  country.  As  to 
the  comparative  expen.ee  of  thefe  different  machines,  the 
ere&ion  of  the  horfe  machine  is  lead ;  but  then  the  expence 
of  employing  horfes  mud  be  taken  into  con  fide  rat  ion.  One 
of  this  kind  may  be  ere&ed  for.  L.  70.  A  water  mill  will 
cod  L.  10  more  on  account  of  the  expence  of  the  water¬ 
wheel.  A  wind-mill  will  cod  from  L.  200  to  L.  300 
Sterling. 

THRAVE  of  CoRNy  an  exprefiion  denoting  24  (heaves, 
or  four  fhocks  of  fix  (heaves  to  the  (hock  ;  though  iirfome 
countries  they  only  reckon  1 2  (heaves  to  the  thrave. 

TITRASYBULUS,  a  renowned  Athenian  general  and 
patriot,  the  deliverer  of  his  country  from  the  yoke  of  the 
30  tyrants,  lived  about  294  B.  C  *.  $  <«ee 

THRASYMENUS  lacus  (anc.  geog.),  a  lake  of  Etru-^,  n°  199 
ria,  near  Perufia,  and  not  far  from  the  Tiber,  fatal  to  the — ±74* 
Romans  in  the  Punic  war.  Now  II  Logo  de  Perugia  on  the 
Eccleliaftical  State. 

THREAD,  a  fmall  line  made  up  of  a  number  of  fine 
fibres  of  any  vegetable  or  animal  fubdance,  fuch  as  flax, 
cotton,  or  (ilk  ;  from  which  it  takes  its  name  of  linen,  cot¬ 
ton,  or  filk  thread. 

Dyeing  Thread  Bloch .  Linen  and  cotton  thread  may 
be  dyed  of  a  durable  and  deep  black  by  folution  of  iron  in 
four  beer,  in  which  the  linen  is  to  be  deeped  for  fome  time, 
and  afterwards  boiled  in  madder.  See  the  article  Dyeing, 

87. 

Thread  may  be  eafily  bleached  by  the  oxygenated  muria¬ 
tic  acid  difeovered  by  Mr  Scheele  This  acid  whitens 
cloth  remarkably  well,  but  it  is  dill  more  advantageous  for 
bleaching  thread.  M.  Welter  has  formed  at  Lifle,  with 
two  partners,  an  edabli(hment  for  bleaching  thread  with 
great  iuccefs,  and  he  has  already  begun  fome  others.  He 
3  S  2  has 
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(a)  We  add,  on  the  authority  of  an  experienced  farmer,  that  of  the  fix  perfons  neceffary  to  attend  the  thrafhing  ma¬ 
chine,  only  two  can  in  judice  be  charged  to  the  account  ot  the  machine  ;  namely,  the  perfon  who  manages  the  horfes,  and 
the  one  who  feeds  the  machine  :  For  in  the  ufual  mode  ot  thrafhing  by  the  flail,  it  requires  the  fame  number  of  periona 
as  the  thrafhiirg  machine  does  to  clear  an  equal  quantity  of  corn  from  the  chaff  in  the  fame  timet 
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its  furfaces :  when  the  liquor  is  much 
itill  fit  to  be  ufed  for  the  bleaching  of 


Threaten-  has  found  that  loorn  leys  and  as  many  immerfions  are 
in.f  required  for  fame  forts  of  thread  ;  and  that  the  thread  may 
be  furrounded  with  the  liquor,  it  is  neceffary  to  place  it, 
quite  loofely,  in  a  bafket,  which  permits  the  liquor  to 
penetrate  to  all 
weakened,  it-  is 

cotton.  .  rir 

Thofe  who  wifh  more  information  upon  the  powerful  et- 
fe&s  of  the  oxygenated  muriatic  acid  in  bleaching,  as  well 
as  on  the  cheapeft  method  of  preparing  it,  may  confnlt  a  Pa¬ 
per  written  by  M.  Berthollet,  and  published  in  the  Ann  ales 
de  Chimie ,  a  tranflation  of  which  is  given  in  the  Repert.  of 

Arts ,  vol.  i.  _  •  i  r  j 

THREATENING  letters.  Knowingly  to  fend  any 

letter  without  a  name,  or  with  a  fictitious  name,  demanding 
money,  or  any  other  valuable  thing,  or  threatening  (with¬ 
out  any  demand)  to  kill  or  fire  the  houfe  of  any  perfon,  is 
made  felony  without  benefit  of  clergy.  And  fending  let¬ 
ters,  threatening  to  accufe  any  perfon  of  a  crime  punifhable 
with  death,  tranfportation,  pillory,  or  other  infamous  pu- 
niffiment,  with  a  view  to  extort  from  him  any  money  or 
other  valuable  chattels,  is  punifhable  by  Ratute  3c  Geo.  II. 
c.  24.  at  the  difcretion  of  the  court,  with  fine,  imprifon- 
ment,  pillory  whipping,  or  tranfportation  for  feven  years. 
THRESHING.  See  Thrashing. 

THRIFT,  in  botany.  See  StatiCE. 

THRINAX,  small  Jamaica  fan-palm,  in  botany ; 
a  genus  of  plants  belonging  to  the  natural  clafs  oi  palm*, 
and  order  of  f  abel/if oli* .  The  calyx  is  fexdentate  ;  there 
is  no  corolla  ;  there  are  fix  ftamina  ;  the  ftigma  is  emargi- 
nate,  and  the  berry  monofpermous.  This  plant  was  brought 
from  Jamaica  to  Kew  garden  by  Dr  William  Wright. 

THRIPS,  a  genus  of  infeds  belonging  to  the  order  of 
hemiptera.  The  roftrum  is  obfcure,  or  fo  fmall  as  to  be 
fcarce  perceptible.  The  antennas  are  filiform,  and  as  long 
as  the  thorax.  L  he  body  is  {lender,  and  of  equal  thicknefs 
in  its  whole  length.  The  abdomen  is  reflexible,  or  bent  up¬ 
wards.  The  four  wings  are  extended,  incumbent  upon  the 
back  of  the  infect,  narrow  in  proportion  to  their  length, 
and  crofs  one  another  at  fome  diftance  from  their  bafe. 
The  tarii  of  the  feet  are  compofed  of  only  two  articulations. 

There  are  eleven  fpecies  mentioned  by  Gmelin ;  of  which 
three  are  natives  of  Britain  5  the  phyfapus,  juneperina,  and 

fafciata.  .  r  .  _  .  . 

THROAT,  the  anterior  part  of  an  animal,  between  the 

head  and  the  fhoulders. 

THROAT-wort.  See  Campanula. 

THRONE,  a  royal  feat  or  chair  of  Rate,  enriched  with 
ornaments  of  archi‘e<ture  and  fculpture,  railed  on  one  or 
more  Reps,  and  covered  with  a  kind  of  canopy.  Such  are 
the  thrones  in  the  rooms  of  audience  of  kings  and  other  fo- 
vereigns. 

THROSTLE,  in  ornithology.  See  Turdus. 
THRUSH,  in  ornithology.  See  Turdus. 

Thrush,  or  Aphtha.  See  Medicine,  n°  233. 

THRY  ALLIS,  in  botany  ;  a  genus  of  plants  belonging 
ta  the  clafs  of  decendriiy  and  order  of  monogyma ;  and  in 
the  natural  fyilem  ranging  under  the  38th  order,  Tricocca. 
The  calyx  is  quinquepartite  ;  there  are  five  petals,  and  the 
capfule  is  tricoccous.  There  is  only  one  fpecies  known,  the 

Irafdierijis . 

THUANUS  (Jacobus  AuguRus),  youngeR  fon  of  the 
prefident  de  Thou,  was  lamous  for  the  depth  and  erudition 
of  his  works.  He  was  born  in  1 553  >  and  having  finiffied 
his  ftudies  and  travels,  was  made  prefident  a-Mortier,  and 
took  poffcffion  thereof  in  1595.  He  was  employed  in  fe- 
vsrai  important  offices  of  Rate,  and  in  reforming  the  uai- 


verfity  of  Paris  ;  which  he  difeharged  with  fo  much  pru-  Tbutydi. 
dence,  that  he  was  eReemed  the  Cato  of  his  age,  and  the  ' C8, 
o-rnament  of  France.  He  wrote  the  hiRory  of  his  own  time 
in  Latin,  from  the  year  1543  to  1608,  in  138  books;  a 
work,  both  for  fubject  and  Ryle,  worthy  o'  the  ancients-  He 
alfo  left  memoirs  of  his  own  life,  befides  poems ;  and  died  at 
Paris,  1617. 

THUCYDIDES,  a  celebrated  Greek  hiRorian,  was 
born  at  Athens  471  B.  C.  He  was  the  fon  of  Olorus,  and 
grandfon  of  Miltiades,  who  is  thought  to  have  been  defend¬ 
ed  from  Miltiades  the  famous  Athenian  general,  and  to  have 
married  the  king  of  Thrace’s  daughter.  He  was  educated 
in  a  manner  fuitable  to  his  quality,  that  is,  in  the  Rudy 
of  philo fophy  and  eloquence.  His  maRer  in  the  former 
was  Anaxagoras,  in  the  latter  Antiphon  ;  one,  by  his  de- 
feription  in  the  ei  rhth  book  or  his  HiRory,  for  power  of 
fpeecli  almoR  a  miracle,  and  feared  by  the  people  on  that  ac¬ 
count.  Suidas  and  Photius  relate,  that  when  Herodotus 
recited  his  hiRory  in  public,  a  fafhion  in  ufe  then  and  many 
ages  after,  Thucydides  felt  fo  great  a  Ring  of  emulation, 
that  it  drew  tears  from  him  ;  infomuch  that  Herodotus 
himfelf  took  notice  of  it,  and  congratulated  his  father  on 
having  a  fon  who  fhowed  fo  wonderful  an  affection  to  the 
Mufes.  Herodotus  was  then  29  years  of  age,  Thucydides 
about  16. 

When  the  Peloponefian  war  began  to  break  out,  Thu¬ 
cydides  conjectured  truly,  that  it  would  prove  a  fubje£I 
worthy  of  his  labour  ;  and  it  no  fooner  commenced  than  he 
began  to  keep  a  journal.  This  explains  the  reafon  why  he 
has  attended  more  to  chronological  order  than  to  unity  of 
defign.  During  the  fame  war  he  was  commiffiaued  by  his 
countrymen  to  relieve  Amphipolis  ;  but  the  quick  march  of 
Brafidas  the  Lacedaemonian  general  defeated  his  operations; 
and  Thucydides,  unfuccefsful  in  his  expedition,  was  ba- 
niffied  from  Athens.  This  happened  in  the  eighth  year  of 
this  celebrated  war  ;  and  in  the  place  of  his  banifhment  the 
general  began  to  write  an  impartial  hiRory  of  the  impor-  LemprUrP 
tant  events  which  had  happened  during  his  adminiRration,  Dt3*<>na?y 
and  which  Rill  continued  to  agitate  the  feveral  Rates  of 
Greece.  This  famous  hiRory  is  continued  only  to  the  21R 
year  of  the  war,  and  the  remaining  part  of  the  time  till  the 
demolition  of  the  walls  of  Athens  was  deferibed  by  the  pen 
of  Theopompus  and  Xenophon.  Thucydides  wrote  in  the 
Attic  dialect,  as  being  poffeffed  of  moR  vigour,  purity,  ele¬ 
gance,  and  energy.  He  [pared  neither  time  nor  money  to 
procure  authentic  materials;  and  the  Athenians,  as  well  as  their 
enemies,  furniffied  him  with  many  valuable  communications,, 
which  contributed  to  throw  great  light  on  the  different 
tranfa&ions  of  the  war.  His  hiRoryhasbeen  divided  into  eight 
books;  the  laR  of  which  is  imperfect,  and  fuppofed  to  have 
been  written  by  his  daughter. 

The  hiRorian  of  Halicarnaffus  has  often  been  compared 
with  the  fon  of  Olorus,  but  each  has  his  peculiar  excellence. 
Sweetnefs  of  Ryle,  grace  and  elegance  of  expreflion,  may 
be  called  the  characteriRics  of  the  forper;  while  Thucydides 
Rands  unequalled  for  the  fire  of  his  descriptions,  the  concife- 
nels,  and  at  the  fame  time  the  Rrong  and  energetic  manner 
of  his  narratives.  His  relations  are  authentic,  as  he  himfelf 
was  interefied  in  the  events  he  mentions  ;  his  impartiality  is 
undubitable,  as  he  nowhere  betrays  the  leaR  refentment 
againfi  his  countrymen,  and  the  factious  partizans  of  Cleon,, 
who  had  banifhed  him  trom  Athens.  The  hiRory  of  Thu¬ 
cydides  was  fo  admired  by  DemoRhenes,  that  he  transcribed* 
it  eight  different  times,  and  read  it  with  iuch  attention,  that 
he  could  almoR  repeat  it  by  heart.  Thucydides  died  at 
Athens,  where  he  had  been  recalled  trout  his  exile  about  41 1 
years  before  ChriR* 
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T  H  U  [  509'  ]  THU 

The  beft  edition  of  Thucydides  is  that  of  Oxford,  pub-  and  bilocular.  There  is  only  one  fpecies  known,  the  capen -  Thunder.^ 
lifhed  in  1696,  folio,  and  that  of  Duker,  publilhed  at  Am-  Jit .  * 

flerdam  in  1 73 15  f  >lio.  THUNDER,  the  noife  occafioned  by  the  explofion  of 

THUJA,  the  arbor  vit^e,  in  botany  :  A  genus  of  plants  a  flafh  of  lightning  echoed  back  from  the  inequalities  on  the 
belonging  to  the  clafs  of  monodelphia ,  and  order  of  moncecia;  furface  o^  the  earth,  in  like  manner  as  the  noife  o(  a  cannon 

J  ^  is  echoed,  and  in  particular  circumftances  forms  a  rolling 


and  in  the  natural  fyftem  ranging  under  the  51ft  order,  Co¬ 
nifer#.  There  are  four  fpecies  known  ;  the  orientals,  oc- 
cider.tahs,  apylla,  and  dolabrata  ;  of  which  the  two  firft  are 
moft  remarkable. 

The  occidental! or  common  arbor  vitae,  grows  naturally 
In  Canada,  Siberia,  and  other  northern  countries.  In  fome 
of  the  English  gardens  a  tew  of  tliefe  trees  are  to  be  met 
with  of  a  large  Aze  :  it  has  a  ftrong  woody  trunk,  which 
rifes  to  the  height  of  40  feet  or  more.  The  baik,  while 
young,  is  fmooth,  and  of  a  dark  brown  colour ;  but  as  the 
trees  advance,  the  bark  becomes  cracked,  and  lefs  fmooth. 
The  branches  are  produced  irregularly  on  every  fide,  Hand¬ 
ing  almoft  horizontal,  and  the  young  flender  (hoots  fre¬ 
quently  hang  downward,  thinly  garnilhed  with  leaves;  fo 
that  when  the  trees  are  grown  large  they  make  but  an  in- 
different  appearance.  The  young  branches  are  flat,  and 
their  finall  leaves  lie  imbricated  over  each  other  like  the 
(bales  o  a  fifh  ;  the  flowers  are  produced  from  the  fide  of 
the  young  branches  pretty  near  to  the  foot-ftalk  ;  the  male 
flowers  grow  in  oblong  catkins,  and  between  theft  the  te- 
male  flowers  are  colie&ed  in  form  of  cones.  When  the 
former  have  fhed  their  farina,  they  foon  after  drop  off ;  but 
the  female  flowers  are  fucceeded  by  oblong  cones,  having 
obtufe  fmooth  fcales,  containing  one  or  two  oblong  feeds. 
The  leaves  of  this  tree  have  a  rank  oily  fcent  when  bruifed. 

2.  The  orientalise  or  China  arbor  vitse,  grows  naturally  in 
the  northern  parts  of  China,  where  it  rifes  to  a  confiderable 
height  ;  but  this  has  not  been  long  enough  in  Europe  to 
have  any  trees  of  large  fize.  The  feeds  ot  this  fort  were 
flrft  fent  to  Paris  by  fome  of  the  mifllonaries  ;  and  there  are 
fome  of  the  trees  growing  in  the  gardens  of  the  curious 
there,  which  are  more  than  20  feet  high.  The  branches 
of  this  fort  grow  clofer  together,  and  are  much  better 
adorned  with  leaves,  which  are  of  a  brighter  green  colour, 
fo  make  a  much  better  appearance  than  the  other,  and  be¬ 
ing  very  hardy,  it  is  efleemed  preferable  to  mod  of  the  ever¬ 
green  trees  with  fmall  leaves,  for  ornament  in  gardens.  The 
branches  of  this  tree  crofs  each  other  at  right  angles  :  the 
leaves  are  flat ;  but  the  Angle  diviflons  of  the  leaves  are  flen¬ 
der,  and  the  fcales  are  fmaller  and  lie  clofer  over  each  other 
than  thofe  of  the  firft  fort.  The  cone*  are  alfo  much  larger, 
and  of  a  beautiful  grey  colour  ;  their  fcales  end  in  acute  re* 
flexed  points. 

Thele  trees  are  propagated  by  feeds,  layers,  or  cut* 
tings. 

THULE,  or  Thylas,  (anc.  geog),  an  ifland  in  the 
moft  northern  parts  of  the  German  Ocean.  Its  fituation 
was  never  accurately  afcertained  by  the  ancients,  hence  its 
prefent  name  is  unknown  by  modern  hiftorians.  Some  fup- 
pofe  that  it  is  the  ifland  now  called  Iceland,  or  part  of 
Greenland,  and  others  that  it  was  Foula.  See  Foula. 

THUMB,  in  anatomy,  one  of  the  extremities  of  the 
band. 

TnuMB-Cap,  an  ifland  in  the  South  Sea,  lies  about  feven 
leagues  north-weft  of  Lagoon-ifland  ;  it  is  a  low,  woody 
ifland,  of  a  circular  form,  and  not  much  above  a  mile  in 
compafs  There  was  no  appearance  of  inhabitants ;  the 
land  was  covered  with  verduie  or  many  hues. 

THUMMIM.  See  UribI* 

THUNBERGIA,  in  botany  5.  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  duiynamta,  and  order  of  angiofpermia. 
The  calvx  is  double;  the  exterior  one  is  diphyllous,  and  the 
interior  one  multipartite.  The  capfule  globoie,  beaked, 


lengthened  found. 

Although  thunder ,  properly  fpeaking,  is  only  a  mere 
found,  capable  of  producing  very  little  effect,  yet  the 
word  i;  generally  fuppofed  to  include  the  phenomena  of 
lightning  alfo  ;  and  eledlrified  clouds  are  by  univerfal  con- 
fent  called  thunder- clouds,  and  the  explofions  of  many  flafhes 
of  lightning  proceeding  from  them  are  generally  called  thun * 
der-Jlorms,  Though  the  phenomena  of  lightning,  therefore, 
have  been  at  a  great  length  explained  and  accounted  for  un¬ 
der  the  articles  Electricity  and  Lightning,  and  though 
the  immediate  caufe  of  ele&rical  explofions  from  clouds  is 
explained  under  the  article  Rain  ;  yet  the  ultimate  caufe 
remains  (till  to  be  (hown,  and  properly  belongs  to  the  pre¬ 
fent  article. 

It  is  univerfally  allowed,  that  the  variation  of  the  elec¬ 
tricity  in  different  parts  of  the  atmofphere  is  the  caufe  of 
thunder.  Under  the  article  Electricity,  it  has  beer* 
(hown  why  lightning  explodes  after  the  thunder- clouds  are 
charged.  Under  the  article  Lightning,  it  is  (hown  why 
that  meteor  puts  on  the  various  forms  in  which  we  fee  it* 
why  it  fometimes  (irikes  houfes  or  animals,  and  fosnetime* 
not,  See.  ;  and  under  the  article  Rain,  why  the  atmofphere- 
in  iome  cafes  parts  with  the  vapours  which  at  other  times  it 
fo  obftinately  retains.  It  remains  therefore  only  to  men¬ 
tion  the  theory  by  which  fome  philofophers  explain  the 
reafon  why  rains  are  fometimes  attended  with  thunder, 
and  fometimes  not ;  which,  to  thofe  who  attentively  perufe 
the  articles  above-mentioned,  may  be  done  in  few  words. 

In  this  part  of  Great  Britain,  and  for  a  confiderable  way 
along  the  eaftern  coaft,  although  thunder  may  happen  at 
any  time  of  the  year,  yet  the  month  of  July  is  that  in  which, 
it  may  almoft  certainly  be  expected.  Its  duration  is  of 
very  uncertain  continuance  ;  fometimes  only  a  few  peals  will 
be  heard  at  any  particular  place  during  the  whole  feafon  j 
at  other  times  the  ftoim  will  return  at  the  interval  of  three 
or  four  days  for  a  month.  Ax  weeks*  or  even  longer  5 
not  that  we  have  violent  thunder  in  this  country  dire&ly 
vertical  in  any  one  place  fo  frequently  in  any  year,  but  in 
many  feafons  it  will  be  perceptible  that  thunder- clouds  are 
formed  in  the  neighbourhood  even  at  thefe  (hort  intervals. 
Hence  it  appears,  that  during  this  particular  period  there, 
muff  be  fome  natural  caufe  operating  for  the  prockt&ion  of 
this  phenomenon,  which  does  not  take  place  at  other  times* 
This  cannot  be  the  mere  heat  of  the  weather,  for  we  have 
often  a  long  trad  of  hot  weather  without  any  thunder  ;  and 
befides,  though  not  common,  thunder  is  fometimes  heard  in 
the  winter  alfo.  As  therefore  the  heat  of  the  weather  is 
common  to  the  whole  fummer,  whether  there  be  thunder  err 
not,  we  muft  look  for  the  caufes  of  it  in  thofe  phenomena, 
whatever  they  are,  which  are  peculiar  to  the  months  of 
July,  Auguft,  and  the  beginning  of  September.  Now  it 
is  generally  obferved,  in  the  trad  of  country  of  which  we 
now  fpeak,  that  from  the  month  of  April  an  eaft  or  fouth- 
eaft  wind  generally  takes  place,,  and  continues  with  little  in¬ 
terruption  till  towards  the  end  of  June.  At  that  time, 
fometimes  fooner  and  fometimes  later,  a  wefterly  wind  takes 
place  ;  but  as  the  caufes  producing  the  eaft  wind  are  not  re¬ 
moved,  the  latter  oppofes  the  weft  wind  with  its  whole  force* 
At  the  place  of  meeting,  there  is  naturally  a  mod  vehement- 
preffure  of  the  atmofphere,  and  fridion  of  its  parts  againft 
one  another ;  a  calm  enfues,  and  the  vapours  brought  by 
both  winds  begin  to  colled*  and  form  dark  clouds,, which 
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can  have  Utile  motion  either  way,  becaufe  they  are  prefled 
alrnoft  equally  on  all  Tides.  For  the  moil  part,  however, 
the  weft  wind  prevails,  and  what  little  motion  the  clouds 
have  is  towards  the  eaft  :  whence  the  common  remark  in 
this  country,  that  “  thunder-clouds  move  againft  the  wind.” 
But  this  is  by  no  means  univerfally  true  :  for  if  the  weft 
■wind  happens  to  be  excited  by  any  temporary  caufe  before 
its  natural  period  when  it  fhould  take  place,  the  eaft  wind 
will  very  frequently  get  the  better  of  it ;  and  the  clouds, 
even  although  thunder  is  produced,  will  move  weftward. 
Yet  in  either  cafe  the  motion  is  fo  flow,  that  the  moft  fuper- 
ficial  obfervers  cannot  help  taking  notice  of  a  confidcrable 
reliftance  in  the  atmofphere. 

That  when  two  ftreams  of  air  are  thus  driven  againft  each 
other,  the  fpace  where  they  meet  muft  become  highly  elec¬ 
trified,  is  as  plain  as  that  an  ele&ric  globe  muft  be  excited 
when  fri diion  is  applied.  It  is  true,  as  the  iubftances  here 
to  be  excited  are  both  eledlrics  per  fe>  it  may  be  obje&ed, 
that  no  ele&ricity  could  be  produced  ;  for  we  cannot  excite 
one  ele&ric  by  rubbing  it  with  another.  Yet  it  is  obferved, 
that  glafs  may  be  ele&rified  by  blowing  ftrongly  upon  it, 
or  by  the  exploflon  of  cannon  ;  and  even  when  glafs  is 
ltrongly  preffed  upon  glafs,  both  pieces  become  ele&rified 
zs  foon  as  they  are  feparated.  When  glafs  is  rubbed  upon 
glafs,  no  attra&ion  nor  repulflon  can  be  perceived,  nor  is 
any  flgn  of  ele&ricity  obferved  on  bodies  brought  near  to 
it  ;  yet  a  very  bright  ele&ric  light  always  appears  on  the 
glaffes,  and  a  phofphoreal  fmell  is  felt ;  which  fhows,  that 
though  the  elt&ricity  does  not  fly  out  through  the  air  in  the 
ufual  way,  yet  the  fluid  within  the  glafs  is  agitated ;  and 
there  is  little  reafon  to  doubt  that  any  conducing  body  in- 
clofed  within  the  fubftance  of  the  glafs  would  be  ele&rified 
alfo.  The  vapours  therefoie,  which  are  the  conducing  fub- 
ftances  in  the  atmofphere,  become  immediately  eleCtrified  in 
confequence  of  the  preffure  above-mentioned,  and  all  the 
phenomena  deferibed  under  the  various  articles  already  re¬ 
ferred  to  take  place. 

In  like  manner,  by  the  ftruggle  of  two  other  winds  as 
well  as  thofe  of  the  eaft  and  weft,  may  a  thunder- florm  be 
produced  ;  but  it  is  always  neceffary  that  the  refiftance  of 
the  air  to  the  motion  of  the  clouds  fhould  be  very  great, 
and  nearly  equal  all  round.  For  if  the  vapour  fhould.  get 
off  to  a  fide,  no  thunder  would  take  place  ;  the  eledlricity 
would  then  be  carried  off  as  faft  as  it  was  collected,  and 
rain  would  only  be  the  confequence,  by  reafon  of  the  elec¬ 
trified  vapours  parting  with  their  latent  heat,  as  is  explain¬ 
ed  under  the  article  Rain.  In  fa£l,  we  very  often  obterve, 
that  in  the  time  of  ram  the  clouds  evidently  move  acrofs 
the  wind,  and  the  nearer  their  motion  is  to  a  diredl  oppofi- 
tion,  the  heavier  will  the  rain  be  ;  while,  on  the  other  hand, 
if  they  move  brifkly  before  the  wind,  let  the  dire&ion  be 
what  it  will,  the  atmofphere  foon  clears  up. 

That  rattling  in  the  noife  of  thunder  which  makes  it  Teem 
as  if  it  palled  thro*  arches,  or  were  varioufly  broken,  is  pro¬ 
bably  owing  to  the  found  being  excited  among  clouds  hang¬ 
ing  over  one  another,  and  the  agitated  air  paflinp  irregular¬ 
ly  between  them  The  exploflon,  if  high  in  the  air,  and 
remote  (rom  us,  will  do  no  mifehief ;  but  when  near,  it  may 
deftroy  trees,  animals,  &c.  hi  proximity  or  fmall  diftance 
may  be  eftimated  nearly  by  the  interval  of  time  between 
feeing  the  flafh  of  lightnin  r  and  hearing  the  report  of  the 
thunder,  eftimating  the  diftance  after  the  rate  of  i  14  feet 
per  fecond  of  time,  or  thiee  two  third  feconds  to  the 
mile.  Dr  Wallis  obferves  that  commonly  the  difference 
between  the  two  is  about  feven  feconds.  which,  at  the  late 
above  mentioned,  gives  the  i: lance  aim  ft  two  miles.  But 
fomeiimes  it  comes  in  a  fecond  or  two,  winch  argues  the 
exploflon  very  near  us,  and  even  among  us.  And  in  luch 


cafes,  the  Do&or  allures  us,  he  has  fometimes  foretold  the  Thu^ 
mifehiefs  that  happened.  (  .  bolt 

The  noife  of  thunder  and  the  flame  of  lightning  are  ea-  n  il 
fily  made  by  art.  If  a  mixture  of  oil  or  fpirit  of  vitriol  be  irl° 
made  with  water,  and  fome  filings  of  fteel  added  to  it,  there 
will  immediately  arife  a  thick  fmoke  or  vapour  out  of  the 
mouth  of  the  veffel  j  and  if  a  lighted  candle  be  applied  to 
this,  it  will  take  fire,  and  the  flame  will  immediately  defeend 
into  the  veffel,  which  will  be  burft  to  pieces  with  a  noife  like 
that  of  a  cannon, 

This  is  io  far  analogous  to  thunder  and  lightning,  that  a 
great  exploflon  and  fire  are  occafioncd  by  it ;  but  in  this  they 
differ,  that  this  matter  when  once  fired  is  deftroyed,  andean 
give  no  more  explofions  ;  whereas,  in  the  heavens,  one  clap 
of  thunder  ufually  follows  another,  and  there  is  a  continued 
fucceflion  of  them  for  a  longr  time.  Mr  Homberg  explain, 
ed  this  by  the  lightnefs  of  the  air  above  us  in  companion  of 
that  near,  which  therefore  would  not  fuffer  all  the  matter 
fo  kindled  to  be  diffipated  at  once,  but  keeps  it  for  feveral 
returns. 

Relpe&ing  the  phenomena  of  thunder,  we  hdvemanyob- 
fervations  to  communicate  ;  fome  of  which,  we  flatter  our. 
felves,  are  new,  and  all  of  them  valuable  ;  but  our  bounds 
obliges  us,  though  with  great  relu&ance,  to  pafs  them 
over. 

THUNDERBOLT.  When  lightning  a&s  with  ex. 
traordinary  violence,  and  breaks  or  {hatters  any  thing,  it  is 
called  a  thunderbolt ,  which  the  vulgar,  to  fit  it  for  fuch  ef. 
fedls,  fuppofe  to  be  a  hard  body,  and  even  a  ftone.  Bat 
that  we  need  not  have  reconrfe  to  a  hard  iolid  body  to  ac¬ 
count  for  the  effects  commonly  attributed  to  the  thunder¬ 
bolt,  will  be  evident  to  any  one  who  confiders  thole  of  the 
pulvis  fulminans  and  of  gunpowder  ;  but  more  efpecially 
the  aftonifhing  powers  of  eledlricity,  when  only  colle&ed 
and  employed  by  human  art,  and  much  more  when  diredled 
and  exerciled  in  the  courfe  of  nature. 

When  we  conflder  the  known  effedts  of  eleftrical  explo¬ 
fions,  and  thofe  produced  by  lightning,  we  fhall  be  at  no 
lofs  to  account  for  the  extraordinary  operations  vulgarly  a- 
feribed  to  thunderbolts.  As  ftoncs  and  bricks  ftruck  by 
lightning  are  often  found  in  a  vitrified  ftate,  we  may  rea- 
fonably  fuppofe,  with  Beccaria,  that  fome  ftones  in  the 
earth  having  been  ftruck  in  this  manner,  gave  occaflon  to 
the  vulgar  opinion  of  the  thunderbolt. 

THVHT>EK.-Houfe.  See  Electricity,  p.  474. 

THURINGIA,  a  divifion  of  the  circle  of  Upper  Saxo¬ 
ny  in  Germany.  It  is  a  fruitful  tradl,  abounding  in  corn, 
efpecially  wheat  ;  in  black  cattle,  fheep,  and  horfes.  It  is 
about  73  miles  in  length,  and  as  much  in  breadth.  It 
contains  47  towns,  14  borou  hs,  betwixt  7^0  and  800  viU 
lages,  300  noble  eftates,  7  fuperintendencies.  and  5  under- 
confiftories.  Thuringia,  the  country  of  the  ancient  1  hu- 
ringi,  or  Catti,  a  branch  of  the  Vandals,  mentioned  by  Ta¬ 
citus,  was  formerly  a  kingdom,  afterwards  a  county,  then  a 
landgravate,  and  was  governed  by  its  own  princes  for  many 
ages,  till  1  1  4,  when  it  devolved  to  the  marquis  of  Miinia, 
and,  with  that  country,  afterwards  to  the  duke  of  Saxony. 
But  the  modern  Thuringia  is  only  a  part  of  the  ancient, 
nay,  but  a  part  of  the  ancient  South  Thuringia,  which  com¬ 
prehends  befides,  a  large  fhare  of  the  modern  Franconia, 
Heffe,  Src.  On  the  extinction  o?  the  male  line  of  the  an¬ 
cient  landgraves  in  1247,  it  came  to  the  margraves  of  Meif- 
fen,  anceftors  to  the  prefent  ele&oral  family.  The  tleftor 
has  no  voice  in  the  diet,  on  account  o!  his  fhare  in  the  land- 
gravate  or  circle  of  Thuringia  Erfurt  is  the  capital 

THURLOE  (John!,  an  Engtifh  flattfman  under  Oli¬ 
ver  Crura  vvell,  was  b  rn  at  Abuts  Roding  in  Effex  in  1  616, 
of  which  uanfh  his  father  was  redor,  and  was  educated  to 
r  the 
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1648  he  was  made  receiver  or  Iaft,  becaufe  they  were  defcended  from  the  Perfians.  La¬ 


the  ftudy  of  the  law,  In 

clerk  of  the  curfitor  fines  ;  and  though  his  attachments  were 
entirely  on  the  fide  of  the  parliament,  he  declares  himfelf 
totally  unconcerned  in  all  counfels  relative  to  the  death  of 
the  king  :  however,  on  that  event,  and  on  the  eftablifhment 
of  the  commonwealth,  he  was  diverted  from  prolecuting  his 
employments  in  the  law  by  engaging  in  public  bufinefs. 
When  Cromwell  affumed  the  prote&orlhip,  he  became  fe- 
cretary  of  date ;  in  1655,  he  had  the  care  and  charge  both 
of  foreign  and  inland  poftaee  committed  to  hirn  by  the 
protector;  and  was  afterward  fworn  one  of  his  privy-coun¬ 
cil,  according  to  “  The  humble  petition  and  advice.”  He 
was  continued  in  the  fame  capacities  under  Richard  Crom¬ 
well,  and  until  meafures  were  taken  for  the  Relloration  ; 
when  he  made  an  offer  of  his  fervices  to  that  end,  which, 
however,  were  not  accepted.  May  15th  1660,  he  was  com¬ 
mitted  to  the  cuftody  of  the  ferjeant  at  arms  on  a  charge  of 
high  treafon  ;  but  being  foon  releafed,  he  retired  to  Great 
Milton  in  Oxfordfhire  :  and  though  he  was  afterward  often 
folicited  by  Charles  II.  to  engage  in  the  adminiftration  of 
public  bufinefs,  he  thought  proper  to  decline  the  offers.  He 
died  in  1668  ;  and  was  a  man  of  an  amiable  private  charac¬ 
ter,  who  in  the  higheft  of  his  power  exercifed  all  pofiible 
moderation  towards  perfons  of  every  party.  The  moll  au¬ 
thentic  teftimony  of  his  abilities  is  that  vail  collection  of 
ftate-papers,  feven  volumes  folio,  now  in  the  hands  of  the 
public  ;  which  place  the  affairs  of  Great  Britain,  and  of 
Europe  in  general,  during  that  remarkable  period  in  the 
cleared  light. 

THURSDAY,  the  fifth  day  of  the  Chriftian  week,  hut 
the  fixth  of  that  of  the  Jews. 

THUS,  Frankincense,  a  folid  brittle  refin,  brought  to 
us  in  little  globes  or  maffes,  of  a  brownifh  or  yellowifh  co¬ 
lour  on  the  outfide,  internally  whitilh  or  variegated  with 
whitifh  fpecks.  It  is  fuppofed  to  be  the  produce  of  the 
pine  that  yields  the  common  turpentine,  and  to  concrete 
upon  the  fur  face  of  the  terebinthinate  juice  foon  after  it  lias 
iffued  from  the  tree.  See  Incense. 

THUYA.  See  Thuja. 

THYMUS,  Thyme,  in  botany  :  A  genus  of  plants  be¬ 
longing  to  the  clafs  of  dulynamia,  and  order  of  gymnofperm  'ia\ 
and  in  the  natural  fyflem  ranging  under  the  42d  order,  Ver- 
ticilhitx.  The  calyx  is  bilabiate,  and  its  throat  clofed  with 
foft  hairs.  Theie  are  1  1  ipecies  ;  of  which  two  only  are 
natives  of  Britain,  the  ferpyllum  and  aclnas. 

1.  The  ferpyllum,  or  mother  of  thyme,  has  pale  red  flowers 
growing  on  round  heads,  terminal ;  the  flalks  are  procum¬ 
bent,  and  the  leaves  plane,  obtufe,  and  ciliated  at  the  bafe. 
2.  The  aclnas ,  or  wild  bafil,  has  flowers  growing  in  whirls 
on  fingle  footflalks  ;  the  flalks  are  ereCl  and  branched  ;  the 
leaves  acute  and  ferrate d.  The  thymus  vulgaris ,  or  garden 
thyme,  is  a  native  of  France,  Spain,  and  Italy. — The  at¬ 
tachment  of  bees  to  this  and  other  aromatic  plants  is  well 
known.  In  the  experiments  made  at  Upfal,  {beep  and  goats 
were  obferved  to  eat  it,  and  fwine  to  refufe  it. 

Thymus,  in  anatomy.  See  Anatomy,  n9  114. 

THYRSUS,  in  antiquity,  the  fceptre  which  the  poets 
put  into  the  hand  of  Bacchus,  and  wherewith  they  furnifhed 
the  menades  in  their  Bacchanalia. 

Thyrsus,  in  botany,  a  mode  of  flowering  refembling 
the  cone  of  a  pine.  It  is,  fays  Linnaeus,  a  panicle  con¬ 
tracted  into  an  oval  or  egg-fhaped  form.  1  he  lower  foot¬ 
flalks,  which  are  longer,  extend  horizontally,  whiHl  the 
upper  ones  are  fhorter  and  mount  vertically.  Like  and 
butter-bur  turnifh  examples. 

FIARA,  an  ornament  or  habit  wherewith  the  ancient 
Bei  fians  covered  their  hea  l  ;  and  with  which  the  Arme¬ 
nians  and  kings  of  Pontus  arc  reprefented  on  medals  \  theie 


tin  authors  call  it  indifferently  tiara  and  cidaris .  Strabo 
fays,  the  tiara  was  in  form  of  a  tower ;  and  the  fcholiafl  on  ^ 
Ariftophanes’s  comedy,  Ax°/5V,}>>  a£l  1.  feene  2.  affirms,  that 
it  was  adorned  with  peacock’s  feathers. 

Tiara  is  alfo  the  name  of  the  pope’s  triple  crown.  The 
tiara  and  keys  are  the  badges  of  the  papal  dignity  ;  the 
tiara  of  his  civil  rank,  and  the  keys  of  his  jurildiCtion  :  for 
as  foon  as  the  pope  is  dead,  his  arms  are  reprefented  with 
the  tiara  alone,  without  the  keys.  The  ancient  tiara  was 
a  round  high  cap.  John  XXII L.  firfl  encompaffed  it  with 
a  crown.  Boniface  VIII.  added  a  fecond  crown  ;  and  Be¬ 
nedict  XII.  a  third. 

TIARELLA,  in  botany  :  A  genus  of  plants  belonging 
to  the  clafs  of  decandria ,  and  order  of  digynia  ;  and  in  the 
natural  fyftem  ranging  under  the  13th  order,  Succulent 
The  calyx  is  quinqnepartite ;  the  corolla  pentapetalous,  and 
inlerted  into  the  calyx  ;  the  petals  are  entire ;  the  capfule 
is  unilocular  and  bivalve,  the  one  valve  being  lefs  than  the 
other.  There  are  two  fpecies,  the  cordifolia  and  trifoliata . 

TIBER,  a  great  river  of  Italy,  which  runs  through  the 
pope’s  territories,  palling  by  Perugia  and  Orvietto  ;  and 
having  vifited  Rome,  falls  into  the  Tufcau  fea  at  Oftia,  fifteea 
miles  below  that  city. 

TIBET,  called  by  the  Tartars  Barantola ,  Bootan^  or 
Tangoot ,  and  by  the  Chinefe  Tfang,  is  fituated  between  26® 
and  39^  north  latitude  ;  and,  according  to  Abbe  Crofter* 
is  reckoned  to  be^  640  leagues  from  eaft  to  weft,  and  650 
from  north  to  fouth.  It  is  bounded  on  the  north  by  the 
country  of  the  Mongols  and  the  defert  of  Kobi ;  on  the 
eaft  by  China  ;  on  the  weft  by  Hindoftan,  and  on  the  fouth 
by  the  fame  country  and  the  kingdom  of  Ava.  In  the 
valleys  lying  between  the  lower  mountains  are  many  tribes- 
of  Indian  people  ;  and  a  difpute  happening  between  the 
heirs  of  one  of  the  rajahs  or  petty  princes,  one  party  called 
to  their  aftiftance  the  Boutaners,  and  the  other  the  Britifh., 
The  latter  prevailed  ;  and  the  fame  of  Britifh  valour  being 
carried  to  the  court  of  Tibet,  the  Teefhoo  Lama,  who  ruled 
the  ftate  under  the  Delai-Lama,  at  that  time  in  his  mino¬ 
rity,  fent  a  deputation  to  Bengal,  defiring  peace  tor  the 
prince  who  had  been  engaged  in  war  with  the  Britifh.  'This 
was  readily  granted  by  the  governor ;  and  Mr  Bogle  was< 
fent  ambaffador  to  the  court  of  Tibet,  where  he  refided 
feveral  months  ;  and  after  an  abfence  of  a  year  and  a  quar¬ 
ter,  returned  to  Calcutta.  The  account  of  this  gentleman’s 
expedition  hath  not  been  publifhed  by  himfelf ;  but  from 
Mr  Stewart’s  letter  to  Sir  John  Pringle,  publifhed  in  the 
Philofophical  Tranfa&ions,  vol.  67.  we  learn  the  iollovving; 
particulars,  collected  from  his  papers. 

“  Mr  Bogle  divides  the  territories  of  the  Delai  Lama 
into  two  different  parts.  That  which  lies  immediately  con¬ 
tiguous  to  Bengal,  and  which  is  called  by  the  inhabitants- 
Docpoy  he  diflinguifhes  by  the  name  of  Bootan  ;  and  the 
other,  which  extends  to  the  northward  as  far  as  the  fron¬ 
tiers  of  Tartary,  called  by  the  natives  Pu ,  he  ftyles  : Tibet ... 
Bootan  is  ruled  by  the  Dah  Terriah,  or  Deb  Rajah.  It 
is  a  country  of  deep  and  inacceffible  mountains,  whole  fum- 
mits  are  clowned  with  eternal  (now;  they  are  inte  ieCted 
with  deep  valleys,  through  which  pour  numbtrleis  torrents 
that  inereaie  in  their  courfe,  anti  at  laft,  gaining  the  plains*-, 
lofe  thernlelves  in  the  great  rivers  of  Bengal.  Theie  moun¬ 
tains  are  covered  down  their  fides  with  forefta  of  {lately 
trees  of  various  forts  ;  fome  (Inch  as  pines,  &e:)  which  are 
known  in  Europe;  others, fuch  as  are  peculiar  to  the  coun¬ 
try  and  climate.  The  valleys  and  iides  of  the  hills  which’ 
admit  ot  cultivation  are  not  unfruitful,  hut  produce  cropa- 
of  wheat,  barley,  avid  rice.  The  inhabitants  are  a  iloufc 
and  wailike  people,  of  a  copper  complexion,  in  ftze  rather 
1  abov-3 
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above  tbe  middle  European  dature,  hafty  and  quarrelfome 
in  their  temper,  and  addi&ed  to  the  ufe  of  fpirituous  liquors; 
but  honed  in  their  dealings,  robberyby  violence  being  al- 
mod  unknown  amongr  them.  The  chief  city  is  Taffey  Sed- 
dein  fituated  on  the  Patchoo.  Tibet  begins  properly  from 
the  top  of  the  great  ridge  of  the  Caucafus,  and  extends 
from  thence  in  breadth  to  the  confines  of  Great  Taitary, 
and  perhaps  to  fome  of  the  dominions  of  the  Ruffian  em¬ 
pire.  The  woods,  which  everywhere  cover  the  mountains 
in  Boutan,  are  here  totally  unknown  ;  and,  except  a  few 
draggling  trees  near  the  villages,  nothing  of  the  fort  to  be 
feen.  The  climate  is  extremely  fevere  and  rude.  At  Cham- 
nanning,  where  he  wintered,  although  it  be  in  latitude  31 0 
39',  only  8'  to  the  northward  of  Calcutta,  he  often  found 
the  thermometer  in  his  room  at  290  by  Fahrenheit’s  fcale  ; 
and  in  the  middle  of  April  the  Handing  waters  were  all 
frozen,  and  heavy  (bowers  of  fnow  perpetually  fell.  This, 
no  doubt,  mud  be  owing  to  the  great  elevation  of  the 
country,  and  to  the  vad  frozen  fpace  over  which  the  north 
wind  blows  uninterruptedly  from  the  pole,  through  the  vad 
deferts  of  Siberia  and  Tartary,  till  it  is  dopped  by  this  for¬ 
midable  wall. 

“  The  Tibetians  are  of  a  fmaller  fize  than  their  fouthern 
neighbours,  and  of  a  lefs  robud  make.  Their  complexions 
are  alfo  fairer,  and  many  of  them  have  even  a  ruddinefs  in 
their  countenances  unknown  in  the  other  climates  of  the 
cad.  Thofe  whom  Mr  Bogle  faw  at  Calcutta  appeared  to 
have  quite  the  Tartar  face.  They  are  of  a  mild  and  cheer¬ 
ful  temper ;  the  higher  ranks  are  polite  and  entertaining  in 
conversation,  in  which  they  never  mix  either  drained  com¬ 
pliments  or  flattery.  The  common  people,  both  in  Bootan 
and  Tibet,  are  clothed  in  coarfe  woollen  duffs  of  their  own 
manufacture,  lined  with  fuch  fkins  as  they  can  procure:  but 
the  better  orders  of  men  are  dreffed  in  European  cloth,  or 
China  filk,  lined  with  the  fined  Siberian  furs.  I  he  ufe  of 
linen  is  totally  unknown  among  them.  'The  chief  food  of 
the  inhabitants  is  the  milk  of  their  cattle,  prepared  into 
cheefe,  butter,  or  mixed  with  the  flour  of  a  coarfe  barley  or 
of  peafe,  the  only  grain  which  their  foil  produces  ;  and  even 
thefe  articles  are  in  a  fcanty  proportion  :  but  they  are  rur- 
nifhed  with  rice  and  wheat  from  Bengal  and  other  countries 
In  their  neighbourhood.  They  alfo  are  fupplied  with  fiffi 
from  the  rivers  in  their  own  and  the  neighbouring  provinces, 
falted  and  fent  into  the  anterior  parts.  They  have  no  want 
of  animal  food  from  the  cattle,  fheep,  and  hogs,  which  are 
raifed  on  their  hills  ;  and  are  not  deftitute  of  game.  They 
have  a  fingular  method  ot  preparing  their  mutton,  by  ex- 
pofing  the  carcafe  entire,  after  the  bowels  are  taken  out,  to 
the  fun  and  bleak  northern  winds  which  blow  in  the  months 
of  Auguft  and  September,  without  trod,  and  fo  dry  up 
the  juices  and  parch  the  fkin,  that  the  meat  will  keep  un¬ 
corrupted  for  the  year  round.  This  they  generally  eat 
raw,  without  any  other  preparation. 

“  The  religion  and  political  conditution  of  this  country, 
which  are  intimately  blended  together,  would  make  a  con¬ 
siderable  chapter  in  its  hidory.  It  fuffices  to  fay,  that  at 
prefent,  and  ever  fince  the  expulfion  of  the  Eluth  'Tartars, 
the  kingdom  of  Tibet  is  regarded  as  depending  on  the  em¬ 
pire  of  China,  which  they  call  Cathay  ;  and  there  actually 
refide  two  mandarines,  with  a  garrifon  or  a  thoufand  Chi- 
nefe,  at  Lahaffa  the  capital,  to  fupport  the  government ; 
but  their  power  does  not  extend  far  :  and  in  fad  the  La¬ 
ma,  whofe  empire  is  founded  on  the  fured  grounds,  perfon- 
al  affe&ion  and  religious  reverence,  governs  every  thing 
internally  with  unbounded  authority.  Every  body  knows 
that  the  Delai  Lama  is  the  great  obje<d  of  adoration  for 
the  various  tribes  of  heathen  Tartars,  who  roam  through 
the  vad  trad  of  continent  which  ftretches  from  the  banks 


of  the  Volga  to  Correa  on  the  fea  of  Japan,  the  mod  Til* 
extenfive  religious  dominion,  perhaps,  on  the  face  of  the  — v 
globe.  See  Lama. 

“  It  is  an  old  notion,  that  the  religion  of  Tibet  is  a  cor. 
rupted  Chridianity  :  and  even  Father  Difederii,  a  Jefuit 
(but  not  of  the  Chinefe  miffion)  who  viiited  the  country 
about  the  beginning  of  this  century,  thinks  he  can  refolve 
all  their  myfteries  into  ours  ;  and  afferts,  with  a  truly  myfti. 
cal  penetration,  that  they  have  certainly  a  good  notion  of 
the  Trinity,  fince  in  their  addrefs  to  the  Deity,  they  fay 
as  often  konciok-oik  in  the  plural  as  honcioh  in  the  fingular, 
and  with  their  rofaries  pronounce  thefe  words,  om>  ha,  hum. 
The  truth  is,  that  the  religion  of  Tibet,  from  whatever 
fource  it  fprung,  is  pure  and  fimple  in  its  fource,  conveying 
very  exalted  notions  of  the  Deity,  with  no  conlemptible 
fydem  of  morality  :  but  in  its  progrefs  it  has  been  greatly- 
altered  and  corrupted  by  the  inventions  of  worldly  men ; 
a  fate  we  can  hardly  regret  in  a  fydem  of  error,  fince  w z 
know  that  that  of  truth  has  been  fubj'ed  to  the  fame.  Po- 
ly gamy,  at  lead  in  the  fenfe  we  commonly  receive  the  word, 
is  not  in  pradice  among  them ;  but  it  exiffs  in  a  manner 
dill  more  repugnant  to  European  ideas ;  for  there  is  a  pin. 
rality  of  hujfbands,  which  is  firmly  edablilhed  and  highly  re- 
fpeded  there.  In  a  country  where  the  means  fublifting 
a  family  are  not  eafily  found,  it  feems  not  impolitic  to  al¬ 
low  a  fet  of  brothers  to  agree  in  raifing  one,  which  is  to  be 
maintained  by  their  joint  efforts.  In  fhort,  it  is  ufual  in 
Tibet  lor  the  brothers  in  the  family  to  have  a  wife  In  com¬ 
mon,  and  they  generally  live  in  great  harmony  and  comfort 
with  her;  not  but  fometimes  little  diffenfions  will  arife  (as 
may  happen  in  families  condituted  upon  different  principles), 
an  indance  of  which  Mr  Bogle  mentions  in  the  cafe  of  a 
moced  and  virtuous  lady,  the  wife  of  half  a  dozen  of  the 
Teelhoo  Lama’s  nephews,  who  complained  to  the  uncle 
that  the  two  younged  of  her  hufbands  did  not  furnifh  that 
fhare  of  love  and  benevolence  to  the  common  dock  which 
duty  and  religion  required  of  them.  In  fhort,  however 
ftrange  this  cuftom  may  appeat  to  us,  it  is  an  undoubted  fad 
that  it  prevails  in  Tibet. 

“  The  manner  of  bedowing  their  dead  is  alfo  fingular: 
they  neither  put  them  in  the  ground  like  the  Europeans, 
nor  burn  them  like  the  Hindoos  ;  but  expofe  them  on  the 
bleak  pinnacle  of  iome  neighbouring  mountain,  to  be  de¬ 
voured  by  wild  beads  and  birds  of  prey,  or  wafted  away 
by  time  and  the  viciffitudes  of  the  weather  in  which  they  lie, 
The  mangled  carcafes  and  bleached  bones  lie  fcattered  about; 
and  amidft  this  feene  of  horror,  fome  miferable  old  wretch, 
man  or  woman,  loft  to  all  feelings  but  thofe  of  fuperftition, 
generally  fets  up  an  abode,  to  perform  the  difmal  office  of 
receiving  the  bodies,  affigning  each  a  place,  and  gathering 
up  the  remains  when  too  widely  difperfed.” 

To  the  account  of  Tibet  which  we  have  given  from  the 
communications  of  Mr  Bogle,  we  may  add  the  information 
which  we  have  obtained  from  a  later  traveller,  Mr  Saunders**^ 
fnrgeon  at  Boglepoer  in  Bengal,  who  made  a  journey  into^ 
Tibet  in  the  year  1783.  His  obfeivatibns  chiefly  refpe&j^ 
the  natural  productions  and  difeafes  of  the  country. 

The  plants  which  Mr  Saunders  found  were  almoft  all 
European  plants,  a  great  number  of  them  being  natives  of 
Britain.  From  the  appearance  of  the  hills  he  concludes 
that  they  muft  contain  many  ores  of  metal  and  pyrites. 
There  are  inexhauftible  quantities  of  Tincal  (fee  that  arti¬ 
cle),  and  rock  (alt  is  plentiful  ;  gold-duft  is  found  in  great 
quantities  in  the  beds  of  rivers,  and  fometimes  in  large  maffes, 
lumps,  and  irregular  veins ;  lead,  cinnabar  containing  a 
large  proportion  of  quickfilver,  copper,  and  iron,  he  thinks, 
might  eafily  be  procured.  But  the  inhabitants  of  Tibet 
have  no  better  fuel  than  the  dung  of  animals.  A  coal 
2  mine 
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3>;(  mini*  would  lie  q  valuable  difeovery,  Wy  are  told,  that  in 
fome  parts  of  China  bordering  on  Tibet  coal  is  found  and 
ufed  as  fuel. 

It  is  remarkable  that  the  fame  difeafe  prevails  at  the  foot 
of  the  mountains  of  Tibet  as  in  Switzerland  at  the  foot  of 

nthe  Alps,  a  glandular  fwelling  in  the  throat  commonly  call¬ 
ed  goitre.  This  difeafe  lias  been  aicribed  to  the  ufe  of  Ww 
water,  which  flows  down  in  dreams  from  the  mountains  in 
both  countries.  But  in  many  countries  where  fnow-water 
is  abundant  it  does  not  prevail,  and  in  other  places  far  remote 
from  fnow  it  is  not  unfrcquent,  as  in  Sumatra.  Mr  Saun¬ 
ders  thinks  that  it  arifes  from  the  air  peculiar  to  the  vicinity 
,  of  certain  mountains ;  and  finding  the  vegetable  produaions 
of  the  mountains  of  Tibet  the  fame  with  thofe  of  the  Alps, 
that  they  alfo  may  have  their  influence.  An  analyfls  of  the 
water  where  this  difeafe  prevails  might  throw  fome  light  on 
the  fubjea.  Vfe  have  heard  it  attributed  to  the  impregna¬ 
tion  of  water  with  tufa.  This  very  extraordinary  difeafe  has 
been  little  attended  to,  from  obvious  reafons  ;  it  is  unaccom¬ 
panied  with  pain,  fcldom  fatal,  and  generally  confined  to 
the  poorer  fort  of  people.  The  tumor  is  unfi-dnlv,  and 
grows  to  a  troublefome  fize,  being  often  as  large  as' a  per- 
fon's  head.  It  is  certainly  not  exaggerating  to  fay,  that 
one  in  fix  of  the  Rungpore  dillrid,  and  country  of  Bootan, 
has  the  difeafe. 

As  thofe  who  labour  moft,  and  are  the  lead  protected 
from  the  changes  of  weather,  are  mo#  fubjea  to  the  difeafe, 
we  univerfally  find  it  in  Bootan  more  common  with  the  wo¬ 
men  than  men.  It  generally  appears  in  Bootan  at  the  ao-e 
of  thirteen  or  fourteen,  and  in  Bengal  at  the  are  of 
eleven  or  twelve  ;  fo  that  in  both  countries  the  difeafe 
{hows  itfelf  about  the  age  of  puberty,  I  do  not  believe 
this  difeafe  has  ever  been  removed,  though  a  mercurial 
conrfe  feemed  to  check  its  progrefs.  but  did  not  prevent  its 
advance  after  intermitting  the  ufe  of  mercury,  An  atten¬ 
tion  to  the  primary  caufe  will  fir#  lead  to  a  proper  method 
ol  treating  the  difeafe  ;  a  change  of  fituation  for  a  fhort 
while,  at  that  particular  period  when  it  appears,  might  be 
the  means  of  preventing  it. 

^he  venereal  difeafe  is  not  uncommon  in  Tibet  ;  and  what 
win  perhaps  furprize  the  phyfician,  the  inhabitants  are  ac¬ 
quainted  with  the  elFedfs  of  mercury,  and  with  a  method  of 
preparing  it  fo  as  to  render  it  a  fafe  and  efficacious  remedy. 
They  know  how  to  deprive  it  of  its  metallic  form  by  mix¬ 
ing  it  with  alum,  nitre,  and  vermilion,  and  expofing  it  to 
a  certain  degree  of  heat,  which  they  judge  of  by  weighing 
the  fuel.  (  00 

The  language  fpoken  in  Tibet  1*3  different  from  that  of 
the  ^  Tartars.  The  aftronomers  are  acquainted  with  the 
motion  of  the  heavenly  bodies,  and  able  to  calculate  eclipfess 
but  the  lamas  are  generally  ignorant;  tew  of  them  can  read, 
much  left  underhand  their  ancient  books. 

IIBULLUS  (Aulug  Albius),  a  Homan  knight,  and  a 
celebrated  Latin  poet,  was  born  at  Rome  43  B"  C.  He 
was  the  friend  of  Horace,  Ovid,  Macer,  arid  other  great 
men  in  the  reign  of  Auguftus.  He  accompanied  Meffala 
Torviii us  in  his  expedition  again#  the  ifland  of  Corcyra  : 
but  falling  fick,  and  being  unable  to  iupport  the  fatigues  of 
war  on  account  of  the  weakr.efs  of  his  conftitution,  he 
quitted  the  profeffion  of  arms,  and  returned  to  Rome,  where 
he  died  before  the  year  1 7  ;  when  Ovid  (hawed  his  grief 
or  his  death  by  writing  a  fine  elegy  upon  him.  Tibullus 
wrote  four  books  of  elegies,  which  are  Hill  extant ;  they  are 
Written  in  a  tender  and  agreeable  flyle,  arid  in  very  ele¬ 
gant  Latin,  Muret  and  jofeph  Scaliger  have  written 
earned  and  curious  commentaries  on  the  works  of  this 
poet.  lhe  be#  edition  of  Tibullus  is  that  of  Janus 
ronckhufius,  pubhihed  at  Am#erdam  in  in 08,  in  one 
V  ol.  XV III.  Part  II. 
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volume  quarto,  We  have  an  Engliffi  poetical  verlion  by 
Mr  Grainger, 

IT  BUR,  (anc.  geog.)  a  town  of  Latium,  pleafantlv 
htuated  on  the  Anio.  Here  Horace  had  his  villa  anrl 
houfe  ;  and  here  he  wifhed  to  end  his  days.  Here  Adrian 
built  an  extraordinary  villa  called  Tiburtinn ,  iuferibed  with 
the  names  of  the  provinces  and  of  the  mo#  confiderable 
places,  (Spartian)  ;  near  which  Zenobia  had  a  houfe  called 
Zenobia ,  (  Trebellius,  Poilfo).  Hither  Auguftus  often  re¬ 
treated  on  account  of  its  faluhrity,  (Suetonius):  for  which 
it  is  greatly  commended,  (Martial).  Anciently,  when  the 
Romans  had  far  extended  their  territory,  it  was  the  utino# 
place  of  baniffiment,  (Ovid).  It  had  a  temple  of  Hercules  ; 
and  therefore  called  Herculeum,  In  the  temple  was  a  li¬ 
brary,  (A.  Gellius).  Now  ’Tivoli  in  the  Campagna  di  Ro¬ 
ma  on  the  Teverone. 

TICINUS,  (anc.  geog.)  a  river  in  Infubria,  riling  in 
mount  Adula,  traverfing  the  Lacus  Verbanus  fouthwards, 
and  falling  into  the  Po  near  Ticinum.  Between  this  river 
and  the  Po  Hannibal  gained  his  fir#  vidlory  over  the  Romans 
under  P.  Scipio,  The  general  himfelf  efcaped  with  the 
utmoli  difficulty,  and  that  by  the  bravery  of  his  fon  the 
fir#  Scipio  Africanus,  Now  the  ‘7 ‘efinoy  rifing  in  mount 
Godard,  running  fouth  through  the  Lago  Maesriore  and 
Milan,  by  Pavia,  into  the  Po. 

TICK,  in  zoology.  See  Acarus. 

TIC  KELL  (Thomas),  an  excellent  Engliffi  poet,  was 
the,  fon  of  the  Reverend  Richard  Tickell,  and  w^as  born  in 
1 686,  at  Bridekirk  in  Cumberland.  He  was  educated  at 
Queen’s  college,  Oxford,  of  which  he  was  made  fellow  ;  and 
while  he  continued  at  that  univerfity,  he  addreffed  to  Mr  Addi- 
fon  a  complimentary  copy  of  verfes  on  his  Opera  of  Rofamond, 
which  introduced  him  to  an  acquaintance  with  that  gentle¬ 
man,  who  difeovering  his  merit,  became  his  fmeere  friend. 
On  Mr  Addifon’s  being  made  fecretary  of  ft  ate,  he  appoint¬ 
ed  Mr  Tickell  his  under-fecretary  ;  and  on  his  being  obliged 
to  refign  that  office  on  account  of  his  ill  health,  he  recom¬ 
mended  hirn  fo  effe&ually  to  Mr  Craggs  his  fucceffor,  that 
he  was  continued  in  his  po#  till  that  gentleman’s  death.  In 
1724  Mr  Tickell  was  appointed  fecretary  to  the  lords 
juft  ices  m  Ireland,  and  enjoyed  that  place  as  long  as  he 
lived.  lie  wrote  fome  poems,  which,  when  feparately 
publiffied,  met  with  a  favourable  reception,  and  paffed 
through  feveral  editions :  they  are  now  printed  in  the  fe- 
cond  volume  of  The  Minor  Poets.  After  Mr  Addifon’s 
death  Mr  Tickell  had  the  care  of  the  edition  of  his  works 
printed  in  4  vols  4to ;  to  which  he  prefixed  an  account  of 
Mr  Addifon’s  life,  and  a  poem  on  his  death.  Mr  Tickell 
died  in  the  year  1740. 

TJCKERA,  a  confiderable  article  of  merchandife  in 
Fezzan  in  Africa ;  it  is  valued  by  travellers  as  a  portable 
and  highly  falubrious  food.  It  is  a  preparation  of  pounded 
dates,  and  the  meal  of  Indian  corn,  formed  into  a  pafte,  and 
highly  dried  in  an  oven. 

TTCKSEED,  Sun-flower.  See  Coreopsis. 
TICUNAS.  See  Poison,  p.  2 66. 

TIDE,  is  a  word  which  expreftes  that  rifing  and  falling 
of  the  waters  which  are  obferved  on  all  maritime  coafts. 

There  is  a  certain  depth  of  the  waters  of  the  ocean  which 
would  obtain  if  all  were  at  reft  :  but  obfervation  (hows 
that  they  are  continually  varying  from  this  level,  and  that 
fome  of  thefe  variations  are  regular  and  periodical. 

ft  is  obferved,  that  on  the  ffiores  of  the  ocean,  and 
in  bays,  creeks,  and  harbours,  which  communicate  freely  with 
the  ocean,  the  waters  rife  up  above  this  mean  height  twice 
a  day,  and  as  often  fink  below  it,  forming  what  is  called  a 
flood,  and  an  ebb,  a  high  and  a  low  water.  The 
whole  interval  between  high  and  low  water  is  ealled  a  tide  5 
3  ^  the 
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2 d,  It  is  obferved,  that  this  rife  and  fall  of  the  waters  is 
variable  in  quantity.  At  Plymouth,  for  inltance,  it  is  fome. 
times  2 1  feet  between  the  created  and  lead  depth  or  the 
water  in  one  day,  and  fometimes  only  12  feet. 

‘  Thefe  different  heights  of  tide  are  obferved  to  fucceed 
each  other  in  a  regular  feries,  dinainifhtiig  from  the  greatett 
to  the  lead,  and  then  increafing  from  the  hall  to  the  irreat- 
ed.  The  greateft  is  called  a  spring  tide,  and  the  leatt  is 

called  a  neap  tide.  ,  .  ,  „ 

id,  This  feries  is  completed  in  about  15  days.  I- 
careful  obfervation  (hows  that  two  feriefes  .  are  completed 
in  the  exafl  time  of  a  lunation.  For  the  fpring  tide  in  any 
place  is  obferved  to  happen  precisely  at  a  certain  interval  ot 
time  (generally  between  two  and  three  days)  after  new  or 
full  moon,  and  the  neap  tide  at  a  certain  interval  a  Ter 
half  moon  ;  or,  more  accurately  fpeaking,  it  is  ooferved  that 
the  fpring  tide  always  happens  when  the  moon  has  not  a 
certain  number  of  degrees  eaftward  of  the  line  of  conjunc¬ 
tion  and  oppofition,  and  the  neap  tide  happens  when  die  is  a 
certain  number  of  degrees  from  her  firft  or  lall  quadrature. 
Thus  the  whole  feries  of  tides  appears  to  be  regulated  by 

the  moon.  , 

dth,  It  is  obferved  that  high  water  happen^  at  new  and 
full  moon  when  the  moon  has  a  certain  determined  pofition 
with  refped  to  the  meridian  of  the  place  of  obfervation, 
preceding  or  following  the  moon’s  louthing  a  certain  inter¬ 
val  of  time ;  which  is  conftant  with  iefpe£i  to  that  place,  but 
very  different  in  different  places. 

ctb,  The  time  of  high  water  in.  any  place  appears  to.  be 
regulated  by  the  moon  ;  for  the  interval  between  the  time 
of  high  water  and  the  moon’s  fouthing  never  changes  above 
three  quarters  of  an  hour,  whereas  the  interval  between  the 
time  of  high  water  and  noon  changes  fix  hours  in  the  courle 
of  a  fortnight. 

6th,  The  interval  between  two  fucceed  mg  high  waters  is 
variable.  It  is  lead  of  all  about  new  and  full  moon,  and 
created  when,  the  moon  is  in  her  quadratures.  As  two  high 
waters  happen  every  day,  we  may  call  the  double  of  their 
interval  a  tide  day,  as  we  call  the  diurnal  revolution  of  the 
moon  a  lunar  day .  The  tide  day  is  fhorted  about  new  and 
full  moon,  being  then  about  24h  37'  ;  about  the  time  o ^  the 
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,i  ,t,e  U  Charvbdla,  which  fifes  and  retires  thrice  in  every  day'.  Kero- 

0  don-8  and  Diodorus  Siculus  fpeak  more  diftmdlly  ot  die  tides 
in  the  Red  Sea.  Pytheas  of  Marfeilles  is  the  tirll  who  fays 
any  thin"  of  their  caufe.  Accordant  to  Strabo  he  had  been 
in  Britain,  where  he  mu  ft  have  obferved  the  tides  of  the 
ocean.  Plutarch  fays  exprefsly  that  Pytheas  afenbed  them 
to  the  moon.  It  is  fomewhat  wonderhrl  that  Ariftotle  lays 
fo  Httle  about  the  tides.  The  army  of  Alexander,  his  pu¬ 
pil  were  ftanled  at  their  firft  appearance  to  them  near  the 
Perfian  Gulch  ;  and  we  (horrid  have  thought  that  Anftotle 
would  be  well  informed  o*  all  that  had  been  obferved  there. 
But  there  are  only  three  paffages  concerning  them  m  all 
Ariftotle’s  writings,  and  they  are  very  trivial.  In  one  place 
lie  [peak's  of  great  tides  obferved  in  the  north  of  Europe; 
in  another,  he  mentions  their  having  been  aferibed  by  fume 
to  the  moon;  and  in  a  third,  he  fays,  that  the  tide  in  a 
crrQz t  fea  exceeds  that  in  a  fmall  one.  t 

The  Greeks  had  little  opportunity  of  obferving  the  tides. 
The  conquefts  and  the  commerce  of  the  Romans  gave  them 
more  acquaintance  with  them.  Cafar  fpeaks  of  them  in 
the  4th  book  of  his  Gallic  War.  Strabo,  after  Polidomin, 
claffes  the  phenomena  into  daily,  monthly,  and  annual.  He 
obfevves,  that  the  fea.  rifes  as  the  moon  gets  near  the  meri- 
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whether  above  or  below  the  horizon,  and  falls  agai/i 


as 


(he  rifes  or  falls  ;  alio,  that  the  tides  increafe  at  the  time  of 
new  and  full  moon,  and  are  greateft  at  the  fummer  folftice. 
Pliny  explains  the  phenomena  at  fome  length;  and  lays,  that 
both  the  fun  and  moon  are  tlieir  caufe,  dragging  the  wa¬ 
ters  along  with  them  (B.  II.  c.  9l)-  Se“eL'a 
III.  28.)  fpeaks  of  the  tides  with  corre&nefs  ;  and  Macro- 
bills  (Somn.  Scifi.  I.  6.)  gives  a  very  accurate  defcription 
of  their  motions. 

It  is  impoffible  that  fuch  phenomena  Ihould  not  exer- 
cife  human  curioiity  as  to  their  caufe.  Plutarch  (Phmt. 
Phil.  III.  17),  Galileo  (Syjl.  Mund.  Dial.  4.),  Riccroh 
in  his  Almagejl,  ii.  p.  374.  and  Oaltendi,  ii.  p.  27  have 
colleAed  mod  of  the  notions  of  their  predecellors  on  the 


fubjeft  ;  but  they  are  of  fo  little  importance,  that  they 


do 


lull  lliuuii,  -  ~~~ —  r  bj  \  .  r 

moon’s  quadratures  it  is  25^  27'.  Theie  values  are  taken  from 


moon  suuduiftiuitj  ic  t.7  j  ’  -  , 

a  mean  of  many  obfervatijns  made  at  Larbadoes  by  Dr 
Mafkelyne. 

7//?,  The  tides  in  fimilar  cir.cumftances  are  greatett  when 
the  moon  is  at  her  fmalleft  didance  from  the  earth,  or  in  her  ^  ,  ,  . 

perigee,  and,  gradually  diminifhing,  are  fmalleft  when  (lie  is  gravitation 

in  her  aoogee.  ,  vlew  0 

8 th.  The  fame  remark  is  made  with  refpeftto  the  iun  s 


not  defeive  our  notice.  Keoler  fpeaks  more  like  a  plulofo- 
pher  (Be  Stella  Marth,  and  Epil.  AJlron.  p.  555).  He 
lays  that  all  bodies  attract  each  other,  and  that  the  waters  of 
the  ocean  would  all  go  to  the  moon  were  they  not  retained 
by  the  attraction  of  the  earth  ;  and  then  goes  on  to  explain 
their  elevation  under  the  moon  and  on  the  oppolite  fide,  be- 
caule  the  earth  is  lefs  attraaed  by  the  moon  than  the  nearer 
waters,  but  more  than  the  waters  which  are  moie  remote. 

The  honour  of  a  complete  explanation  of  the  tides  was 
refe lived  for  Sir  Ifaac  Newton.  He  laid  hold  of  this  clafs 
of  phenomena  as  the  moft  inconteftable  proof  of  umverfal 
gravitation,  and  has  given  a  moft  beautiful  and  fynoptical 
view  of  the  whole  fubjeft ;  contenting  himfdt,  however, 
with  merely  exhibiting  the  chief  coniequences  of  the  gene- 


Tbp  fame  remark  is  made  witn  reipect  to  tne  iun  s  wiui  muuj  .  .  .  .  1  •  ,  , 

,„d  ,h«  a*. « obt,„od  «»™g  *.  »i.«  * 


ter  months  of  Europe. 

9tb,  The  tides  in  any  part  of  the  ocean  increafe  as  the 
moon,  by  changing  her  declination,  approaches  the  zenith 
of  that  place. 

io th,  The  tides  which  happen  while,  the  moon  is  above 
the  horizon  are  greater  than  the  tides  of  the  fame  day  when 
the  moon  is  below  the  horizon. 

Such  are  the  regular  phenomena  of  the  tides.  I  hey 
are  important  to  alf commercial  nations,  and  have  therefore 
been  much  attended  to.  It  is  or  the  tides,  in  all  probability, 
that  the  Bible  fpeaks,  when  God  is  laid  to  fet  bounds  to 
the  fea,  and  to  fay  «  this  far  (hall  it  go,  and  no  farther.” 

Homer  is  the  earlieft  profane  author,  who  fpeaks  ot  the 
tides.  Infeed  it  is  not  very  clear  that  it  is  of  them  that  he 
fpeaks  (in  the  XHthbook  of  the  Odyffey)  when  he  fpeaks  of 


lar  ad  dr  els.  But  the  wide  fteps  taken  by  this  great  philo- 
fopher  in  his  invefli nation  leave  ordinary  readers  frequently 
at  fault :  many  of  his  affumptions  require  the  greatett  ma¬ 
thematical  knowledge  to  fatisfy  us  of  their  truth.  The 
academy  of  Paris  therefore  propofed  to  illuftrate  this  among 
other  parts  of  the  principles  of  natural  philofophy,  and 
oublifhed  the  theory  of  the  tides  as  a  prize  problem,  d  his 
produced  three  excellent  diffe nations,  by  M’Laurin,  Dan. 
Bernoulli,  and  Euler.  Aided  by  thefe,  and  chiefly  by  the 
fecond,  we  (hall  here  give  a  phyfical  theory,  and  accommo¬ 
date  it  to  the  purpofes  of  navigation  by  giving  the  rules  or 
calculation.  We  have  demonft  rated  in  our  dictations  on 
the  phyfical  principles  of  the  celeflial  motions,  that  it  is  an 
unexcepted  !?.&,  that  every  particle  of  matter  in  the  folar 
fyftemis  adually  defkded  toward  every  other  particle;  and 
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that  the  defleftlon  of  a  particle  of  matter  toward  any  di* 
Itant  fohere  is  proportional  to  the  quantity  of  matter  in  that 
fohere  direftly,  and  to  the  fquarc  of  the  diHance  of  the 
particle  from  the  centre  of  that  fphere  inverfely :  and  having 
found  that  the  heavinefs  of  a  piece  of  tei refit ial  matter  is 
nothing  but  the  fuppofed  opponent  to  the  force  which  we 
exert  in  carrying  tide  piece  of  matter,  we  conceive  it  as 
po(reffiiH>  a  property,  that  is,  diffinguiffiing  quality,  mani- 
feflcd  by  its  being  gravis  or  heavy.  This  is  heavinefs,  gra- 
vitas,  gravity  ;  and  the  manifeffation  of  this  quality,  or  the 
event  in  which  it  is  feen,  whether  it  be  dire&ly  falling,  or 
deflecting  in  a  parabolic  curve,  or  ffretching  a  coiled  fpriiig, 
or  breaking  a  rope,  or  fnnply  prefTing  on  its  fupport,  is  gra- 
vitatio,  gravitation;  and  the,  body  is  faid  to  gravitate. 
When  all  obffacles  are  removed  lrom  the  body,  as  when  we 
cut  the  firing  by  which  a  Hone  is  hung,  it  moves  dircCtly 
downwards,  tendit  ad  te  ram.  Si  difcindatur  funis ,  tender  et 
lapis  ad  tcrram .  Bum  vero  funis  integer  perjlet ,  lapis  ter - 
ram  verfts  niti  cenfetur .  By  fome  metaphyfical  procefs, 
which  itris  needlefs  at  prefent  co  trace,  this  nfus  aid  motum 
has  been  called  a  tendency  in  our  language.  Indeed  the 
word  has  now  come  to  lignify  the  energy  of  any  aCtive  qua¬ 
lity  in  thofe  cafes  where  its  iimpleil  and  moil  immediate 
muni  citation  is  prevented  by  fome  obftacle.  The  Hone  is 
now  faid  to  tend  toward  the  earth,  though  it  does  not  ac¬ 
tually  approach  it,  being  withheld  by  the  Hring.  The 
ffretching  the  Hring  in  a  direction  perpendicular  to  the 
horizon  is  conceived  as  a  full  manifeffation  of  this  tendency. 
This  tendency,  this  irtergy  of  its  heavinefs,  is  tlierefore 
named  by  the  word  which  dillmguifhes  the  quality  j  and  it 
is  called  gra  vitation ,  and  it  is  faid  to  gravitate. 

But  Sir  Ifaac  Newton  discovered  that  this  deflection  of 
a  heavy  body  differs  in  no  reipeft  from  that  general  Reflec¬ 
tion  obferved  in  all  the  bodies  of  the  f  ilar  fyffem.  For  16 
feet,  which  is  the  deflection  of  a  Hone  in  one  fecond,  has 
the  very  lame  proportion  to  of  art  inch,  which  is  the  fi- 
miiltaneous  deflection  of  the  moon,  that  the  fquare  of  the 
moon’s  diHance  from  the  centre  of  the  earth  has  to  the 
fquare  ol  the  Hone’s  diHance  from  it,  namely,  that  ot  3600 

tO  !  . 

Thus  we  are  enabled  to  compare  all  the  effe&s  of  the  mu¬ 
tual  tendencies  of  the  heavenly  bodies  with  the  tendency  of 
gravity,  whofe  effects  and  mcafures  are  familiar  to  us. 

If  the  earth  were  a  fphere  covered  to  a  great  depth  with 
water,  the  water  would  form  a  concentric  fpherical  fhcll  ; 
lor  the  gravitation  of  every  particle  of  its  lurface  would 
then  be  directed  to  the  centre,  and  would  be  equal.  The 
curvature  of  its  furface  therefore  would  be  every  where  the 
fame,  that  is,  it  would  be  the  uniform  curvature  of  a  Iphet  e. 

It  has  been  (iemonllrated  in  former  articles,  after  bir 
Kaac  Newton,  that  the  gravitation  of  a  particle  C  (fig*  1  •) 
to  the  centre  O,  is  to  that  of  a  particle  E  at  the  furfac  j  as 
as  CO  to  EO.  In  like  manner  the  gravitation  of  0  is  to 
that  of  p  as  0  O  to  p  O.  If  therefore  EO  and  O  p  are  two 
communicating  canals,  of  equal  lengths,  the  water  in  both 
would  be  in  equihbrio,  becaufe  each  column  would  exert  the 
fame  total  preffure  at  O.  But  if  the  gravitation  of  eacli 
particle  in  p  O  be  dnninifhed  by  a  certain  proportion,  fuch 
as  1 0-5-th  of  its  whole  weight,  it  is  plain  that  the  total  pref 
fure  o^  the  column  p  O  will  be  -f^th  part  lefs  than  that  of 
the  column  EO.  Therefore  they  will  no  longer  be  in 
eqmlibrio.  The  weight  of  the  column  EO  will  prevail ;  and 
it  a  hollow’  tower  P/>  be  built  at  the  mouth  of  the  pit  p  0, 
the  water  will  fink  in  EO  and  rife  in  O  />,  till  both  are 
again  111  equilibrio,  exerting  equal  total  preffures  at  O.  Or 
we  may  prevent  the  finking  at  E  by  pouring  in  more  water 
into  the  tower  P p.  The  fame  thing  mull  happen  in  the 
canal  f  c  perpendicular  to  EO,  if  the  gravitation  of  every 
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particle  be  diminifhed  by  aforcea&ing  in  the  dire&ion  CF,  Ti 
and  proportional  to  the  diHance  of  the  particle  from  C,  and  ~~~ 
Inch,  that  when  c  C  is  equal  to  0  O,  the  force  adting  on  c  is 
equal  to  the  force  adting  on  0.  In  order  that  the  former 
equilibrium  may  be  reHorcd  affer  this  diminution  of  the 
gravitation  of  the  column  /  C,  it  is  plain  that  more  water 
muH  be  poured  into  the  oblique  tower  F/.  .  All  this  is 
evident  when  we  confider  the  matter  hydroffatically.  The 
gravitation  of  the  particle  c  may  be  reprefented  by  0  O  ; 
bnt  the  diminution  of  the  preffure  oceaiioaed  by  this  at  Q 
is  reprefented  by  Cf. 

Hence  we  can  colledl  this  much,  that  the  whole  diminu¬ 
tion  of  preffure  at  C  is  to  the  whole  diminution  of  preffure 
at  O  as  the  fum  of  all  the  lines  t  C  to  the  fum  of  ail  the 
lines  oO,  that  is,  as  / C2  to  p  O\  But  the  weight  of  the 
i mail  quantity  of  water  added  in  each  tower  is  dunmiflied  1a 
the  fame  proportion  ;  therefore  the  quantity  added  at  Fj 
mult  be  to  the  quantity  added  at  V p  as/C  to  p  O.  There¬ 
fore  we  muff  have  F  f :  P p  —J  C  :  p  O,  and  the  points  E, 

F,  P,  muff  be  in  the  circumference  of  an  ellipfe,  of  which 
PO  and  EO  are  the  tranfverfe  and  conjugate  femiaxes. 

What  we  have  here  fuppofed  concerning  the  diminution 
of  gravity  in  tliefe  canals  is  a  thing  which  really  obtains  in 
nature.  It  was  demonffrated,  when  treating  of  the  Preces¬ 
sion  of  thp  Equinoxes ,  that  if  the  fun  or  moon  lie  in  the  di¬ 
rection  OP,  at  a  very  great  diHance,  there  refults  from  the 
unequal  gravitation  of  the  different  particles  of  the  earth  a 
diminution  of  the  gravity  of  each  particle  ;  which  diminution 
is  in  a  direction  parallel  to  OP,  and  proportional  to  the  di- 
ffance  of  the  particle  from  a  plane  palling  through  the 
centre  of  the  earth  at  right  angles  to  the  line  OP. 

Thus  it  happens  that  the  waters  of  the  ocean  have  their 
equilibrium  diilurbed  by  the  unequal  gravitation  of  their 
different  particles  to  the  fun  or  to  the  moon  ;  and  this  equi¬ 
librium  cannot  be  reffored  till  the  waters  Come  in  from  all 
hands,  and  rife  up  around  the  line  joining  the  centres  pf  the 
earth  and  of  the  luminary.  The  fpherical  ocean  muff  ac¬ 
quire  the  form  of  a  prolate  fpheroid  generated,  by  the  revo¬ 
lution  or  an  ellipfe  round  its  tranfverfe  axis.  1  he  waters 
will  be  high  ell  in  that  place  which  has  the  luminary  in  its 
zenith,  and  in  the  antipodes  to  that  place  ;  and  they  will  be 
moff  depreffed  in  all  thofe  places  which  have  the  luminary 
in  their  horizon.  P  and  P'  will  be  the  poles,  and  EOQ_ 
will  be  the  equator  of  this  prolate  ipheroid. 

Mr  Ferguion,  in  his  Affronomy,  affigns  another  caufe  of 
this  arrangement,  viz.  the  difference  of  the  centrifugal  forces 
of  the  different  particles  of  water,  while  the  earth  is  turn¬ 
ing  round  the  common  centre  of  gravity  of  the  earth  and 
moon.  This,  however,  is  a  miffake.  It  would  be  juft  if 
the  earth  and  moon  were  attached  to  the  ends  of  a  rod,  and 
the  earth  kept  always  the  lame  face  toward  the  moon. 

It  is  evident  that  the  accumulation  at  P  and  P',  and  the 
depreffion  at  the  equator,  muff  augment  and  dimini  h  in  the 
fame  proportion  with  the  diffurbing  force.  It  is  alfo  evi¬ 
dent  that  its  abfolute  quantity  may  be  difeovered  by  our 
knowledge  of  the  proportion  of  the  diffurbing  force  to  the 
torce  of  gravity. — Now  this  proportion  is  known  ;  for  the 
proportion  of  the  gravitation  ot  the  earth’s  centre  to  tlie 
fun  or  moon,  to  theiorceof  gravity  at  the  earth’s  furface,  is 
known  ;  and  the  proportion  of  the  gravitation  of  the  earth’s 
centre  to  the  luminary,  to  the  difference  of  the  gravitations 
of  the  centre  and  of  the  lurface,  is  alio  known,  being  very 
nearly  the  oroportion  of  the  diffancC  of  the  luminary  to 
twice  the  radius  of  the  earth. 

Although  this  reaionmg,  by  which  we  have  afcertained 
the  elliptical  form  of  the  watery  ipheroid,  be  fufficier.tly 
convincing,  it  is  very  imperfect,  being  accommodated  to  one 
condition  only  of  equilibrium,  viz.  the  equilibrium  of  the 
3  T  2  canals 
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canals  f  c  and  c  o ,  There  are  feveral  other  conditions  equal¬ 
ly  neceffary  to  which  this  lax  reafoning  will  not  apply* 
inch  as  the  direction  of  the  whole  remaining  gravitation  in 
any  point  F.  This  muft  be  perpendicular  to  the  furface, 
&c.  &c.  Nor  will  this  mode  of  investigation  ascertain  the 
eccentricity  of  the  fpheroid  without  a  moil  intricate  pro¬ 
cess.  We  muft  therefore  take  the  fubjed  more  generally, 
and  fhovv  the  proportion  and  diredions  of  gravity  in  every 
point  of  the  fpheroid.  We  need  not,  however,  again  de- 
monflrate  that  the  gravitation  of  a  particle  placed  any 
where  without  a  perfed  fpherical  fhell,  or  a  fphere  confift- 
ing  of  concentric  fpherical  fhells,  either  of  uniform  denlity, 
or  of  denfities  varying  according  to  fome  fundion  of  the 
radius,  is  the  fame  as  if  the  whole  matter  of  the  fhell  or 
fphere  were  colleded  in  the  centre.  This  has  been  demon- 
ft  rated  in  the  article  Astronomy.  We  need  only  remind 
the  reader  of  fome  conlequences  of  this  theorem  which  are 
of  continual  ufe  in  the  prefent  inveftigation. 

ijtf,  The  gravitation  to  a  fphere  is  proportional  to  its 
quantity  of  matter  diredly,  and  to  the  fouare  of  the  diftance 
of  its  centre  from  the  gravitating  particle  inversely. 

2 d9  If  the  fpheres  be  homogeneous  and  of  the  lame  den- 
fity,  the  gravitations  of  particles  placed  on  their  furfaces,  or 
at  diftances  which  are  proportional  to  their  diameters,  are  as 
the  ladii  ;  for  the  quantities  of  matter  are  as  the  cubes  of 
the  radii,  and  the  attradions  are  inverfely  as  the  fquares  of 

r3 

the  radii ;  and  therefore  the  whole  gravitations  are  as~,or 


ed  a3  confiding  of  a  number  of  thin  rings  generated  by  the 
revolution  of  A  a.  The  ring  generated  by  A  a  is  equal  to  u 
a  parallelogram  wbofc  bafe  is  the  circumference  deferibed 
by  A  and  whofe  height  is  A  a.  Therefore  let  c  be  the 
circumference  of  a  circle  whofe  radius  is  i.  The  ring  will 
be  A  a  X  c  X  AG.  But  becaufe  waN  is  an  arch  of  an 
ellipfe,  we  have  M  m  :  A  a  ztz  MO  :  AG  =  r  :  AG,  and 
AG  e 

AazMwX ,  =  y  AG.  Therefore  the  fuiface  of  this 
ring  is  =:  c  —AG1. 

We  have  fuppofed  the  fpheroid  to  be  very  nearly  fpheri¬ 
cal,  that  is,  e  exceedingly  fmall  in  compavifon  of  r.  This 
being  the  cafe,  all  the  particles  in  A  a ,  and  confequently 
all  the  particles  in  the  ring  generated  by  the  revolution  of 
A  a,  will  attrad  the  remote  particle  P  with  the  fame  force 
that  A  does  very  nearly,  W e  may  fay  the  fame  thing  of 
the  whole  matter  of  the  ring  generated  by  the  revolution  of 
AB  ba.  This  attradion  is  exerted  in  the  direction  PA 
by  each  individual  particle.  But  every  adion  of  a  particle 
A  is  accompanied  by  the  adion  of  a  particle  A'  in  the  di* 
redion  PA'.  Thefe  two  compofe  an  attradion  in  the  di* 
redion  PO.  The  whole  attiadion  in  the  diredions  fimilar 
c  A  CJ2 

to  PA  is  =  f  X  ~~pArX  for  meafurea  the 

number  of  parallel  plates  of  which  the  folid  ring  is  compofed. 

e 

This  being  decompofed  in  the  diredion  PG  is  c  X~  X 


as  r. 

3 d9  A  particle  placed  within  a  fphere  has  no  tendency  to 
the  matter  of  the  (hell  which  lies  without  it,  becaufe  its  ten¬ 
dency  to  any  part  is  balanced  by  an  oppofite  tendency  to 
the  oppofite  part.  Therefore, 

4 th9  A  particle  placed  any  where  within  a  homogeneous 
fphere  gravitates  to  its  centre  with  a  force  proportional  to 
its  diftance  from  it. 

It  is  a  much  more  difficult  problem  to  determine  the  gra¬ 
vitation  of  particles  to  a  fpheroid.  To  do  this  in  general 
terms,  and  for  every  fituation  of  the  particle,  would  require 
a  train  of  proportions  which  our  limits  will  by  no  means 
admit  ;  we  muft  content  ourfelves  with  as  much  as  is  necef- 
fary  for  merely  afeertafning  the  ratio  of  the  axes.  This 
will  be  obtained  by  knowing  the  latio  of  the  gravitation  at 
the  pole  to  that  at  the  equator.  Therefore 

Let  N/«S^N  (fig.  2)  be  a  fedion  through  the  axis  of 
an  oblate  homogeneous  fpheroid,  which  differs  very  little 
from  a  fphere.  NS  is  the  axis,  m  q  is  the  equatorial  dia¬ 
meter,  O  is  the  centre,  and  NMSQJs  the  fedion  of  the  in- 
feribed  fphere.  Let  P  be  a  particle  fituated  at  any  di¬ 
ftance  without  the  fphere  in  it3  axis  produced  \  it  is  re¬ 
quired  to  determind  the  gravitation  of  this  particle  to  the 
whole  matter  of  the  fpheroid  l 

Draw  two  lines  PAC,  PBD,  very  near  to  each  other, 
cutting  off  two  fmall  arches  AB,  CD  ;  draw  GAa,  HB£, 
IC  c9  KD  d9  perpendicular  to  the  axis  ;  aifo  draw  OE  and 
AI*  perpendicular  to  PAC,  and  OF  perpendicular  to  PD, 
cutting  PC  in /.  Join  OA. 

Let  O  A,  the  radius  of  the  inferibed  fphere,  be  r,  and 
OP  the  diftance  of  the  gravitating  particle  be  d>  and  M  m9 
the  elevation  of  the  equator  of  the  fpheroid  r  or  the  elliptic!- 
ty,  be  e .  Alfo  make  AE  =  x,  and  OE  =  y,  =  yV< — 

Then  AE — BF  ==  «  and  F /  =zy,  —  — 

Suppofe  the  whole  figure  to  turn  round  the  axis  OP. 
The  little  fpace  AB  b  a  will  generate  a  ring  of  the  redun¬ 
dant  matter  ;  fo  will  CD  dc.  This  ring  may  be  confider* 


AG2 .  PG 


PAi 


X  GH.  But 


AG1  OE1 


PA2  —  PO2 


.  PG  _ 

and  pl  = 


Therefore  the  attradion  of  the  ring,  eftimated  in 


PE 
PO* 

.  _  .  e  OE2 .  PE  ^TT 

the  diredion  PO,  is  ~c  X  ~X  * — pQ^ — X  GH. 

Farther,  by  the  nature  of  the  circle,  we  have  HG  :  AB 
=  AG  :  AO ;  alfo  AB  :  BL  =  AO  :  OE.  But  PA  ; 

AG  X  PO 

AG  =  PO  :  OE,  and  OE  =  - — .  Therefore 

AG  PO 

AB  :BL=r  AO  : ,  =  AO  .  PA  :  PO  .  AG 

Alfo  BL : LA  =  EO :  EA, 

And  LA  :  F/=  PA  :  Py,  =  ultimately  PA  :  PE.  There¬ 
fore,  by  equal/ty,  HG  :¥/=:  AG  .  AO  .  PA  .  EO  .  PA: 
AO  .  PO  .  AG  EA  .  PE. 

Or  HG  ;  FV  —  EO  .  PA2 :  PO  .  E  A  .  PE. 

EG.  PA2 

And  HG  _  F/X  PQ  pE  £A- 

Now  fubftitute  this  value  of  HG  in,  the  formula  expref- 

.  € 

fing  the  attradion  of  the  ring.  This  changes  it  to  c  y  X 

GE1 .  PE  w  OE  .  PA1  OE3.PA\ 

PO3  X  PO  .  PE  .  EA  X  F^’  or<r  r  X  PO4 .  EA  X 
F /.  InTike  manner,  the  attradion  of  the  ring  generated: 

,  .  e  OE3 .  PC2  ^  ^ 

by  the  revolution  of  CD  dc  is  c  —  X pQ4~~EA  ^  ^ /• 

e  "  OE3 

Therefore  the  attradion  of  both  is  =:  c  “X  F fX pQ4~£"4 


X  PA2  +  PC2,  =r— XF/^—  X  PA2  +  PC2*  But 
PA2  +  PC2  =  2  PE2  +  2  EA2*,  =  2  PE*  +  2  x2.  There- 

3 

fore  the  attradion  is  2  c  PE2  *2 •  But  F / 

•  x  •  v3  x  .  y3 

SS  J,=-  * .  Therefore  F/  *-=  -  K X  p,  =  ? 

J  J 


We.  ; 

W"*'' 


2cr7Xf 


T  1  D  [5^7 

*  •  Therefore  the  attraction  of  the  two  rings  is 
r’XPE«+«»x*.  But  PE 


T  I  D 


1  .  .  .  . 

ce*  and  the  gravitation  at  the  equator  ia  *crJr-^-ce. 


PO2— • 


OE2,  d%  —  (r*  —  x7)  — -  d*  —  r2  +  x\  Therefore  the 
attraction  of  the  two  rings  is 


2fr7Xrl 


X</2- 


1+2/y,= 


=  2  C~~j  X 
rd 4 


V/2*  — 


*4  .v  +  2  r2 
* 


2x4*  =  2r 


d4 


Xf’^x+3rVx-f*X  - </2  **  * -  2  W4  x. 

#  attraction  of  the  whole  fhell  of  redundant  matter 
will  be  had  by  taking  the  fluent  of  this  formula,  which  is 
3  r*  *3  .  2  x 

3  T 

e 


2  c 


^x(‘ 


2  cl1  x  -f- 


—  r4  x 


')■ 


and  then  make  xzzr.  This  gives  2  c 


•  d4 


(d2r*  +  rs - 


?  —  4  d1  r3  — f  r5),  which  is  ==  2  c  (f  d2  r3 — j-r5), 
_\cer7  4  r4 

'  S  d* 


3  d* 


To  this  add  the  attraction  of  the  in- 


fcribed  fphere,  which  is  4  ■  - 
of  the  whole  fpheroid 


c  r3 


and  we  have  the  attraction 


c  r° 

—  2 - -  1  4- 

~  j-i  r 


—  TJi~t‘T  tP  T'  J 4 

Cor.  1.  If  the  particle  P  is  fituated  precifely  in  N,  the 
pole  of  the  fpheroid,  the  attraction  of  the  fpheroid,  is  4 
cr  +  tT  c  e. 

If  the  fpheroid  is  not  oblate,  but  oblong,  and  if  the 
greater  femiaxis  be  r,  and  the  depreffion  at  the  equator  be 
r,  the  analyfis  is  the  fame,  taking  e  negatively.  Therefore 
the  attraction  for  a  particle  in  the  pole,  or  the  gravitation 
of  a  particle  in  the  pole,  is  \  cr  —  c  e. 

But  if  the  polar  lemiaxis  be  r  -j-e,  and  the  equatorial  ra¬ 
dius  be  r,  io  that  this  oblong  fpheroid  has  the  fame  axis 
with  the  former  oblate  one,  the  gravitation  of  a  particle  in 
the  pole  is  4  c  r  -f-  T2T  c  e. 

m  Lor.  2.  If  a  number  of  parallel  planes  arc  drawn  perpen¬ 
dicular  to  the  equator  of  an  oblong  fpheroid,  whofe  longer 
femiaxis  is  r-f-e,  and  equatorial  radius  r,  they  will  di¬ 
vide  the  fpheroid  into  a  number  of  fimilar  ellipfes  ;  and 
lince  the  ellipfe  through  the  axis  has  r  +  e  and  r  for  its 
two  femiaxes,  and  the  radius  of  a  circle  of  equal  area  with 
this  elipfe  is  a  mean  proportional  between  r  and  r- f-<?,  and 
therefore  very  nearly  ~  r  -j-  4*  when  e  is  very  fmall  in  com¬ 
panion  of  r,  a  particle  on  the  equator  of  the  oblong  fphe¬ 
roid  will  be  as  much  attracted  by  thefe  circles  of  equal  areas, 
with  their  correfponding  ellipfes,  as  by  the  ellipfes.  Now 
the  attraction  at  the  pole  of  an  oblate  fpheroid  was  4  c  r-J-t 
4  c  Therefore  putting  4  e  in  place  of  e,  the  attra&ion 
on  the  equator  of  the  oblong  fpheroid  will  be  equal  to  y  cr 
+  tV  c  c* 

Thus  we  have  afeertained  the  gravitations  of  a  particle 
fituated  in  the  pole,  and  of  one  fituated  in  the  equator,  of  a 
homogeneous  oblong  fpheroid.  This  will  enable  us  to  folve 
the  following  problem  : 

If  the  particles  of  a  homogeneous  oblong  fluid  fpheroid 
attract  each  other  with  a  force  mverfely  as  the  fquares  of 
their  diflances,  and  if  they  are  attracted  by  a  very  diftant 
body  by  the  lame  law,  and  if  the  ratio  of  the  equatorial  gra¬ 
vity  to  this  external  force  be  given  ;  to  find  what  mult  be 
the  proportion  of  the  femiaxis,  fo  that  all  may  be  in  equilti 
brio,  and  the  fpheroid  preferve  its  form  ? 

Let  r  be  the  equatorial  radius,  and  ;--J-  e  be  the  polar  fe- 
nuaxis.  Then  the  gravitation  at  the  pole  m  is  \  c  r  -f-  -2r 


-  O  --  -  --  --  — »  v-i - -  3  *  '  ‘  I  )  k 

Now  by  the  gravitation  towards  the  diftant  body  placed  in 
the  direction  of  the  polar  axis,  the  polar  gravitation  i3  di¬ 
minished,  and  the  equatorial  gravitation  is  increafed  ;  and 
the  increafe  of  the  equatorial  gravitation  is  to  the  diminu- 
tion  of  the  polar  gravitation  as  NO  to  2mO.  Therefore 
if  the  whole  attraction  of  the  oblong  fpheroid  for  a  particle 
on  its  equator  be  to  the  force  which  the  diftant  body  exerts 
there,  as  G  to  P,  and  if  the  fpheroid  is  very  nearly  lphe- 
rical,  the  abfolute  weight  at  the  equator  will  be  4 

c  e  +  y  c  r  £7".  And  the  abfolute  weight  at  the  pole  will 
2  P 

be  y  c  r  -f-  4j~ c  e  t  c  r  -q-*  Their  difference  is  T2T  c  e  -f* 
P 
G. 

Now  if  we  fuppofe  this  fpheroid  to  be  compofed  of  fimi¬ 
lar  concentric  fhelis,  all  the  forces  will  decreaie  in  the  fame 
ratio. ^  Therefore  the  weight  of  a  particle  in  a  column 
reaching  from  the  equator  to  the  centre  will  be  to  the 
weight  of  a  fimilarly  fituated  particle  of  a  column  reaching 
from  the  pole  to  the  centre,  as  the  weight  of  a  particle  at 
the  equator  to  the  weight  of  a  particle  at  the  pole.  But 
the  whole  weights  of  the  two  columns  muft  be  equal,  that 
they  may  balance  each  other  at  the  centre.  Their  lengths 
muft  therefore  be  reciprocally  as  the  weights  of  fimilarly  fi¬ 
tuated  particles  ;  that  is,  the  polar  femiaxis  muft  be  to  the 
equatorial  radiii3,  as  the  weight  of  a  particle  at  the  equator 
to  the  weight  of  a  particle  at  the  pole.  Therefore  we  muft 
P  p 

have  TTce-^zcr-Q:^cr  +  r\ce  —  $crjr-  =  e:r. 
p 

Hence  we  derive  2r  j  =  T8rf>  or  4  G  ;  1 5  P  =2  r  :  c* 

This  determines  the  form  of  the  fluid  fpheroid  when  the  ra¬ 
tio  «f  G  to  P  is  given. 

It  is  well  known  that  the  gravitation  of  the  moon  to  the 
earth  is  to  the  diflurbing  force  of  the  fun  as  178,725  to  1  very 
nearly.  The  lunar  gravitation  is  increafed  as  fhe  approaches 
the  earth  in  the  reciprocal  duplicate  ratio  of  the  diftances. 
The  diiturbing  force  of  the  fun  diminifhes  in  the  fimple  ra¬ 
tio  of  the  diftances ;  therefore  the  weight  of  a  body  on  the 
furface  of  the  earth  is  to  the  diiturbing  force  of  the  fun  on 
the  fame  body,  in  a  ratio  compounded  of  the  ratio  of 
178,725  to  1,  the  ratio  of  3600  to  1,  and  the  ratio  of  60 
to  1  j  that  is,  in  the  ratio  of  38604600  to  1.  If  the  mean 
radius  of  the  earth  be  20934500  feet,  the  difference  of  the 
axis,  or  the  elevation  of  the  pole  of  the  watery  fpheroid  pro¬ 
duced  by  the  gravitation  to  the  fun,  will  be  y  X 
feet,  or  very  nearly  244  inches.  This  is  the  tide  produced 
by  the  fun  on  a  homogeneous  fluid  fphere. 

It  is  plain,  that  if  the  earth  confifis  of  a  folid  nucleus  of 
the  fame  denfity  with,  the  water*,  the  form  of  the  fclar  tide 
will  be  the  fame.  But  if  the  denfity  of  the  nucleus  be  dif¬ 
ferent,  the  form  of  the  tide  will  be  different,  and  will  de¬ 
pend  both  on  the  denfity  and  on  the  ngure  of  the  nucleus- 
If  the  nucleus  be  of  the  fame  form  as  the  furrounding 
fluid,  the  whole  will  ftill  maintain  its  form  with  the  fame 
proportion  of  the  axis.  If  the  nucleus  be  fpherical,  its  ac¬ 
tion  on  the  furrounding  fluid  will  be  the  fame  as  if  all  the 
matter  of  the  nucleus  by  which  it  exceeds  an  equal  buik  of 
the  fluid  were  collected  at  the  centre.  In  this  cafe,  the 
ocean  cannot  maintain  the  lame  form  for  the  aCtion  of  this 
cential  body  being  proportional  to  the  fquare  of  the  diflance 
mverfely,  will  augment  the  gravity  of  the  equatorial  fluid 
more  than  it  augments  that  of  the  circumpolar  fluid  ;  and 
the  ocean,  which  was  in  equilibrio  (by  fuppofition),  muft 
now  become  more  protuberant  at  the  poles.  It  may,  how- 
3  even, 


Tide. 


Tub. 


ID  [  5^  3 

,  an  elliptical  form,  when  it  has  ac-  Therefore  OT  !  TR 


ever,  be  again  balanced  in  an  elliptical  form,  when  it  has  sc¬ 
ented  a  juft  proportion  of  the  axes  1  he  procefs  for  de¬ 
termining  this  is  tedious,  but  precifely  fimilar  to  the  p 

CC<ff  tlie  der.fity  of  the  nucleus  exceed  that  of  the  fluid  about 

we  (hall  have  r  :  e  =  G  :  3  P»  Is  ^  the  f°rm 

which  has  been  determined  for  the  earth,  by  the  menfura- 
tion  of  degrees  of  the  meridian,  and  by  the  vioralion  ot  pei  - 
dulums.  The  curious  reaJer  will  do  well  to  confult  t 
excellent  differ  rations  by  Clairaut  and  Bofcovich  on  the 
Figure  of  the  Earth,  where  this  curious  problem  is  treated 
inlhe  molt  complete  manner.  Mr  Bernoulli,  in  hxs  dila¬ 
tation  on  the  Tides,  has  committed  a  great  miftake  in  this 
particular.  On  the  other  hand,  if  the  nucleus  be  e.s »  denfc 
than  the  waters,  or  if  there  be  a  great  central  hollow,  the 
elevation  produced  by  the  tun  will  exceed  2|t  inches. 

It  is  needleis  to  examine  this  any  faither.  We  m 
colleaed  enough  for  explaining  the  chief  a&edions  of  the 

UdIt  is  known  that  the  earth  is  not  a  fphere,  but  fvvelled 
out  at  the  equator  by  the  diurnal, rotation.  But  thc]Chang 
of  form  is  fo  very  fmall  in  proportion  to  the  wuole  bu.k,  tha 
it  cannot  fenf.bly  affeft  the  change  of  form  afterwards  indu¬ 
ced  by  tlie  fun  on  the  waters  of  the  ocean.  Bor  the  dif- 
turbing  force  of  the  fun  would  produce  a  certain  protuue- 
rauce  on  a  fluid  fphere  ;  and  this  protuberance  depe^s 
the  ratio  of  the  diftnrbing  force  to  the  force  ot  gravity  at 
the  furface  of  this  fphere.  If  the  gravity  be  changed  in 
any  proportion,  the  protuberance  will  change  m  the  feme 
proportion.  Therefore  if  the  body  be  a  ipliero.d,  the 
protuberance  produced  at  any  point  by  the  fun  will 
fnqreafe  or  dimimlh  in  the  fame  proportion  that  the  gra¬ 
vity  at  this  point  has  been  changed  by  the  change  of 
foim.  Now  the  change  of  gravity,  even  at  the  pole  of  th 
teirellrial  fpheroid,  is  extremely  fmall  in  companion  with 


T  I  D 

:'L  V:TZ.  But  in  the  ellipfe  OQ, 

OI  OT  :  TR  =  Q .q:  TV.  Therefore  OT*  s  TR*  ~0q : 

Q  q  •  TR2  ^  Q?  X  coh 
TZ,  and  1  Z  —  qt 

Q__q  X  cof.*  Z. 


Tid? 


=  Qj?: 


that  t  Z 


the  whole  gravity.  Therefore  the  change  produced  on  the 
ipheroid  will  not  fenfibly  differ  from  that  proouced  on  the 
fphere  ;  and  the  elevations  of  the  waters  above  the  lur  .ace, 
which  they  would  have  affumed  independent  ef  the  fun  s  ac¬ 
tion,  will  be  the  fame  on  the  ipneroid  as  on  the  fpheie. 
B'or  the  fame  reafon,  the  moon  will  change  the  fur.ace  al¬ 
ready  changed  by  the  lun,  in  the  fame  manner  as  {he  would 
have  changed  the  furface  of  the  undifturbed  ocean.  1  here- 
fore  the  change  produced  by  both  thefe  luminaries  in  any 
place  will  be  the  fame  when  afting  together  as  when  afting 
feparately;  and  it  will  be  equal  to  the  fum,  or  the  differ¬ 
ence  of  their  fepa- ate  changes,  according  as  thefe  would  have 
been  in  the  fame  or  in  oppoftte  diredions.  _ 

Let  us  now  confider  the  moll  lntereftimr  crrcumftances 
of  the  form  of  an  elliptical  tide,  which  differs  very  little 

^Tet  'F'(Z  2.)  be  a  point  in  the  furface  of  the  inferibed 
fphere,  and  let  Z  exprefs  the  angular  diftance  TOQhom 
the  longer  axis  of  the  fnrrounding  Ipheroid  S  mis  q-  Let 
TR,  TW  be  perpendicular  to  the  equatorial  diameter  and 
to  the  axis,  fo  that  they  ate  the  cofine  anti  the  hue  of  TOQ_ 
to  the  radius  TO  or  QO.  Let  S'  q  N'.be  a  left, on  of  the 
circumfcribed  fphere.  Draw  0  T  cutting  the  fpheroid  in 
Z  and  the  circumfcubed  fphere  in  /.  Alfo  let  s  on  be  a 
fedion  of  a  fphere  which  has  the  fame  capacity  with  the 
fpheroid,  and  let  it  cut  the  tadius  in  r.  Then, 

1  i.  The  elevation  TZ  of  the  point  Z  of  the  fpheroid 
above  the  inferibed  fphere  is  =-Q?X  cof.2  Z,  and  the  deprei- 
fon  t  Z  below  the  circumfcribed  fphere  is  —  Q <J  X  line  Z. 
Produce  RT  till  it  meet  the  lurtace  of  the  fpheroid  in  \  . 
The  minute  triangle  VIZ  may  be  conf.dered  as  a  reftili- 
oeal,  right-angled  at  Z,  and  therefore  flmtlar  to  OiX. 


And  in  the  very  fame  manner  it  may  be  fhovvn 

zz  Q_»  X  fin  2  Z.  .  . 

2  The  elevation  of  the  point  T  above  another  point  I  , 
whofe  angular  diftance  TOT'  from  the  point  T  is  9c%  is 
-  Q  q  X  cof.2Z  —  fin.2  Z.  Call  the  angle  QO  R  Z- 
Then~T'  Z  --  Q __q  X  cot.1  Z',  and  TZ  —  1,7. ,  —  Q_?X 

cof.2  Z _ cof?  ZhT  But  the  arch  QT'  is  the  complement 

of  QT,  and  therefore  cof.2Z'  —  find  Z.  Thertlote  1  Z 

T,  Z  —  Q  oXcof,»Z  -  tin.-  Z.  . 

-  Q  o  -  4  O  q.  For  the  inferibed  fphere.  is  to  the 
fpheroid  as  OQjd  O  q.  But  the  inferibed  fphere  is  to  the 
inhere  x  o  n  as  OQUo  O  s Therefore  bccaufe  the  fphere 
s  o  n  is  equal  to  the  fpheroid  S  q  N,  we  have  OQj  O  q  — 
OQ  i  •  O  o  \  and  O  o  is  the  fir  ft  of  two  mean  proportionals 
between  OQand  O  q.  But  Q jq  is  very  fmall  in  compart- 
fon  with  OQ.  Therefore  Qo  is  very  nearly  4  ot  Of. 

Since  son  is  the  fphere  of  equal  capacity,  it  is  the-  rorm 
of  the  undifturbed  ocean.  The  bell  way  therefore  ot  eon- 
ceivino-  the  changes  of  form  produced  by  the  inn  or  moon, 
or  by  both  together,  is  to  confider  the  elevations  or  deprei* 
fions  which  they  produce  above  or  below  tins  lurface.  1  here- 

^01  4'  The  elevation  r  Z  of  the  point  Z  above  the  equicapa- 
cious  fphere  is  evidently  =  Qt/  X  c6f.2  Z  —  y  Qj/*  ;  * 
fo  the  depreflion  r  Z'  of  the  point  Z'  is  =  Q J  X  fin.  'Z 

Ei'ther  of  thefe  formula  wall  anfwer  for  either  the 
elevation  above,  or  the  depreflion  below,  the  natural  ocean  : 
For  if  cof.2  Z  is  lefs  than  -j ,  the  elevation  given  by  the  for¬ 
mula  will  be  negative  ;  that  is,  the  point -is  below  tiie  natu¬ 
ral  furface.  In  like  manner,  when  iin.2  Z  is  leis  than  T, 
the  deorefGon  is  negative,  and  the  point  is  above  the  iuiq 
face.  But  if  cof.2  Z  be  =  y,  or  fin*  Z  be  —  4>  the  P01"1 
is  in  the  natural  furface.  This  marks  the  place  w  here  the 
fpheroid  and  the  equal  fphere  interleft  each  other,  vi?^  m 
F,  the  arch  P  o  being  5^°  ^4'  very  nearly,  and  lb-: 

^^laet  S  reprefent  the  whole  elevation  -of  tne  pole  of  the 
fokr  tide  above  its  equator,  or  the  difference  between  high 
and  low  water  produced  by  the  fun  ;  and  let  M  repietent 
the  whole  elevation  produced  by  the  moon.  Let*' and  y 
reprefent  the  zenith  diftances  of  the  fun  and  moon  with  re- 
fpe£t  to  any  point  whatever  on  the  ocean.  I  hen  x  anu  y 
will  be  the  arches  intercepted  between  that  point  and  the 
furamits  of  the  folar  and  L:.uu*  tides.  ’1  hen  the  elevation 
produced  by  both  luminaries  in  that  plane  is  cot.  x 
4-  b  +  M  *  cof-V  —  t  M  ;  or,  more  conciiely,  b  •  coL*  + 
M  •  cof.1  y  —  -f  S  4-  M,  and  the  depreflion  is  S  *  fin.*  x  + 
M  '  fln  7  y  —  \  S  4*  M. 


Let  the  fun  and  moon  be  in  the  fame  point  of  the  hea- 
vens  The  folar  and  lunar  tides  will  have  the  lame  axis; 
the  cofines  of  *  and  j  will  each  be  i,  andthe  elevation  at 

the  compound  pole  will  be  S  +  M  —  I  S  -|-  M  — 4  S.+l  L 
The  depreflion  at  any  point  90°  from  this  pole  will  be 

•  S  -t-  M,  and  the  whole  tide  is  S  +  M. 

Let  the  moon  be  in  quadrature,  as  in  a  (hg.  3).  in' 
appearance  at  x  will  be  known,  by  confidenng  that  in  this 
place  the  cofine  of  x  is  1 ,  and  the  cofine  of  jr  is  cx  1  here- 
fore  the  elevation  at  x  =  S  —  -j-  S.+  M,  =-jS  T 

The  depreflion  at  a  =  S  —  4  S  -f  M  =  y 
The  difference  or  whole  tide  = '  ' b  —  ^ 


rr 


In  like  manner,  the  whole  elevation  at  a  above  the  infcribed 
"  fphere  is  M  —  S. 

Hence  we  fee  that  the  whole  tide,  when  the  moon  is  in 
quadrature,  is  the  difference  of  S  and  M.  We  alfo  fee, 
that  if  M  exceeds  S,  the  water  will  be  hi  /her  at  a  than  at 
s.  Now  it  is  a  matter  of  obfervation,  that  in  the  quadra¬ 
tures  it  is  high  water  under  the  moon,  and  low  water  under 
the  fun.  It  is  alio  a  matter  of  obfervation,  that  in  the  'ree 
ocean,  the  ebb  tide,  or  the  water  at  j,  immediately  under 
the  fun,  is  below  the  natural  furface  of  the  ocean.  Hence 
we  mull  conclude,  that  \  S  is  lefs  than  4  M,  or  that  M  is 
more  than  double  of  S.  This  agrees  with  the  phenomena 
of  nutation  and  preceflion,  which  feem  to  make  S  .=  j- 

U  M. 

In  all  other  pofitions  of  the  fun  and  moon,  the  place  of 
high  water  will  be  different.  It  is  high  water  where  the 
fum  of  the  elevations  produced  by  both  luminaries  above  the 
natural  ocean  is  greatcfl  ;  and  the  place  of  low  water  13 
where  the  depreffeon  below  the  natural  ocean  is  greateft. 
Thererore,  in  order  that  it  maybe  high  water,  we  mull  have 
S  •  cof.2  jc+M’  cof.2  v  —  4-  S  +  M  a  maximum  ;  or,  ne- 

.  S  +  M 

gle&ing  the  conflant  quantity  - -  ,  we  mud  have 

S  '  cof.2  x  4*  M  *  cof.2y  a  maximum. 

In  like  manner,  to  have  low  water  in  a  place  where  the 
zenith  dillances  of  the  fun  and  moon  are  v  and  <w,  we  mull 
have  S  ‘  fin.2  v  4-  M  fin.2  w  a  maximum. 

Lemma  I.  If  we  confidei  the  fines  and  cofines  of  anodes 
as  numeral  fractions  ot  the  radius  I,  then  we  have  cof.  Z 
—  cof.2  Z,  and  iin.2  Z  =  4  —  i  cof.2  Z. 


J  r  t  , 

the  fine  of  the  double  of  any  arch  is  the  fame  witn  the  line  ^ 
of  the  double  of  its  complement.  Therefore  if  low  water 
be  really  didant  90°  from  high  water,  we  fhall  have  fin.  2  x  ; 
fin.  2  j  —  fin.  2  v  :  fin.  2  <w.  But  if  it  is  at  any  %ther  place, 
the  fines  cannot  have  this  proportion. 

Now  let  s  be  the  point  of  the  earth’s  furface  which  has 
the  fun  in  the  zenith,  and  m  the  point  which  has  the  moon 
in  the  zenith.  Let  h  be  any  other  point.  ^  Draw  O  h 
cutting  the  femlcircle  OML  in  H.  Make  CM  to  CS  as 
the  dillurbing  force  of  the.  moon  to  that  ot  the  fun  ;  and 
draw  St;  parallel,  and  St,  Mr  perpendicular  to  HH . 
Join  MH  and  MB'.  The  angle  HC.i  is  double  of  the 
angle  HO/,  and  MCH  is  double  of  MH'H,  or  of  its  equal 
MOH.  Bee  an  fe  H  MH  is  a  femlcircle,  HM  is  perpendi¬ 
cular  to  MO.  Therefore  i;  HH'  be  confidered  as  radius, 
HM  is  the  fine,  and  H  M  is  the  cofine  of  MH  H.  And 


Tile. 


Let  a  ms  (fig.  3.)  be  a  quadrant  of  a  circle  of  which  O 
is  the  centre,  and  Os  is  the  radius.  On  Oj  deferibe  the 


Draw  jM,  and  pro- 


femicirck  OMS,  cutting  O  m  in  M. 
duce  it  till  it  cut  the  quadrant  in  n .  Alfo  draw  MC  to 
the  centre  of  the  femlcircle,  and  MD  and  n  d  perpendicular 

to  O  s.  , 

It  is  plain  that  s  M  is  perpendicular  to  OM  \  and  it  O  s 
be  radium,  s  M  is  the  fine  of  the  angle  j  OM,  which  we  may 
call  Z  ;  OM  is  its  cofme  :  and  becaufe  0  j:  OM  — OM  : 
O  D,  and  O  x  :  OD  ==  O  x  2  :  OM2,  and  O  0  may  reprefent 
cof.2  Z-  Now  O D  =  OC  4-  CD.  If  O  x  =  1 ,  then  OC 
—  .}.  CD  -  CM  *  cof.  MC D,  ==  CM  *  cof.  2  MOD,  == 
*  •  cof.  2  Z.  Therefore  cot.  2  Z  nr  \  +  4  cof.  2  Z. 

In  like  manner,  becaufe  O  s  :  s  M  —  s  M  :  s  D,  s  D  is 
fin  *Z.  This  is  evidently  —  4  —  1  cof.  2Z. 

Lemma  2.  Cof.2  Z  —  fin.2  Z  -  cof.  2  Z,  For,  becaufe 
s  M  is  perpendicular  to  OM,  the  arch  s  n  is  double  of  the 
arch  s  m,  and  becaufe  MD  is  parallel  to  n  d,  s  y  is  —  1  J  D, 
and  dO  -2z  liti.2  Z  'Therefore  O  d  — ^cof.'  Z  —  fin.2Z. 
But  O  d  is  the  cofine  of  n  x,  =  cof.  2  Z,  and  cof.  Z 

fin.2  Z  - cof.  2  Z,  .  i  ,  . 

By  the  fir  ft  Lemma  we  fee,  that  m  order  that  there  mry 


be  high  water  at  any  place,  when  the  zenith^  dillances  of 


the  fun  and  moon  are  *  and  j,  we  mult  have  S  *  col.  2  *  -j- 

M  •  cof.  2y  a  maximum.  >  , 

'That  this  may  be  the  cafe,  the  fluxion  or  this  formula 
mult  be  ~  o.  Now  we  know  that  the  fluxions  of  the  co¬ 
fines  of  two  a-ches  are  as  the  fines  of  thofe  arches  Therefore 
we  mult  have  S  *  fin  2xjM*  lin.  2y  -  o,  or  S  Min.  2  * 

— _ M  *  lin.  2  y,  which  gives  us  fin.  2  x  :  lin.  2 y  —  x  1  :  b. 

In  like  manner,  the  place  of  low  water  requires  fin.  2  v  s 
fin.  2  *itf  =  M  :  S* 


Vnd  C  /  is  SC  ' 


C  r  is  ~  MC  *  cof.  2 y,  =  M  "  cof.  %y. 
cof.  2  x.  Therefore  t  r  or  S'  *0  is  —  S  *  cof.  2  tf.  +  M  •  cof. 

2  y.  Therefore  t  r  or  S  v  will  exprefs  the  vvliole  difference 
of  elevation  between  h  and  the  points  that  are  90  degrees 
from  it  on  either  fide  (by  Lemma  2.)  ;  and  b  h  be  the  place 
of  high  water,  it  will  exprefs  the  whole  tide,  becaufe  the 
hio-h  and  low  waters  were  fhown  to  be  90-  afunder.  But 
when  h  is  the  place  of  high  water,  S  v  is  a  maximum.  Be¬ 
caufe  the  place  of  the  moon,  and  therefore  the  point  TI,  is- 
given,  S  v  will  he  a  maximum  when  it  coincides  with  SM, 
and  CH  is  parallel  to  SM. 

This  fnggelled  to  us  the  following  new,  and  not  inele¬ 
gant,  folution  of  the  problem  for  determining  the  place  of 
high  water. 

‘Let  sQoqs  (fig.  4.  and  9.)  he  a  feftion  of  the  terra¬ 
queous  globe,  by  a  plane  pa  fling  through  the  lun  and  moon, 
and  let  5  be  its  centre.  Let  s  be  the  point  which  is  imme¬ 
diately  under  the  fun,  and  m  the  place  immediately  under 
the  moon.  Bifeft  O  j  in  C,  and  deferibe  round  C  the  circle 
OM  /  LO,  cutting  Q  m  in  M.  Take  C  s  to  reprefent  the 
dillurbing  force  of  the  moor.,  and  maite  C  s  to  CS  as.  the 
force  of  the  moon  to  that  of  the  fun  '  fuppofing  this  ratio  to 
be  known).  Join-  MS,  and  draw  CH  parallel  to  it.  Draw 
OH  b9  and  /  O L  lr  perpendicular  to  it.  And  lallly,  draw 
Cl  perpendicular  to  SM.  Then  we  fay  that  m  and  its  op- 
pofite  m  are  the  places  ol  high  water,  l  and  /  aie  the  places^ 
of  low  water,  MS  is  the  height  of  the  tide,  and  ivT,  Si. 
are  the  portions  ot  this  tide  produced  by  the  moon  and 
fun 

For  it  is  plain,  that  in  this  cafe  the  line  S  v  of  the  la  ft 
propofition  coincides  with  MS,  and  is  a  maximum.  We 
xr.av  alfo  obfeive,  that  r  CS  "  hn.  :  lin.  ShlC,  — « 

fin.’  KCS  :  hn.  MCH,  =  fin.  2  h  O  s  :  fin.  2  b  O  m,  —fin. 
2  *  :  iin  2 y,  or  M  :  S  ^  fin.  2  x  :  fin.  2  y,  agreeably  to  what 
was  required  for  the  maximum. 

It  is  alio  evident,  that  MI  —  MC  ^cof.  Civil,  ”  hi*  cof. 
2  y,  and  SI  SC  *  cof.  ISC,  —  S  *  cof.  2  x  ;  and  therefore 
MS  is  the  difference  or  elevation  between  h  and  the  points 
/  and  /',  which  are  oo°  from  it,  and  is  therefore  the  place  of 
lbw  water  ;  that  is/ MS  is  the  whole  tide. 

The  elevation  of  every  other  point  may  be  determined  m 
the  fame  way,  and  thus  may  the  form  of  the  fpheroid  be 
completely  determined. 

If  we  fuppofe  the  figure  to  reprefent  a  fe&ion  through 
the  earth V  equator  (which  is  the  cafe  when  the  fun  and 
moon  are.  in  the  equator),  and  farther  fuppofe  the  two  lu- 


niuuii  die.  m  nn-  '-*•**■  *  / >  -  - -  .r  x  1 

.  wj.  ,  .  r  minaries  to  be  in  conjunction,  the  ocean  is  an  obxong  ipjie- 

From  this  lalt  circumflance  we  learn,  that  the  place  ot  wlwfe  ax;3  ;3  ;n  ti,e  fine  of  the  fyaigies,  and  whofe 

low  water  is  o,  removed  90°  from  the  place  ot  high  water  ;  ator  cc;nc;jc3  with  the  fix  hour  circle.  But  if  the  moon 
whereas  we  might  have  expefted,  that  the  ‘Pgr0'd  W0U  ^  ;n  any  ot[,er  point  of  the  equator,  the  figure  of  the  ocean 
have  been  moft  protuberant  on  that  fide  on  which  the  moon  ^  bg  y  complicated.  It  will  not  be  any  figure  of  re- 
is :  For  the  fines  of  2  v  and  of  2  w  have  the  fame  ProP°r-  wiut;on  .  becaufe  neither  its  equator  (or  molt  deprefled; 
tion  with  the  fines  of  2  x  and  of  2  >  Now  we  know  that  ’  part),, 


Tide-  part),  nor  ita  meridians,  are  circles*  The  moft  depreffed 
’^v™*  part  of  its  equator  will  be  in  that  fe&ion  through  the  axis 
which  is  perpendicular  to  the  plane  in  which  the  luminaries 
■are  htuateff.  And  this  greateft  deprefiion,  and  its*fhorteft 
equatorial  diameter,  will  be  conftant,  while  its  other  dimen¬ 
sions  vary  with  the  moon’s  place.  We  need  not  inquire 
more  minutely  into  its  form  ;  and  it  is  fufficient  to  know, 
that  all  the  fe&ions  perpendicular  to  the  plane  paffing  thro’ 
the  fun  and  moon  are  ellipfes. 

This  con  ft  r  lift  ion  will  afford  us  a  very  fimple,  and,  we 
hope,  a  very  perfpicuous  explanation  of  the  chief  phenome¬ 
na,  of  the  tides  The  well  informed  reader  will  be  plealed 
with  oblerving  its  coincidence  with  the  algebraic  fohition  of 
the  problem  given  by  Daniel  Bernoulli,  in  his  excellent  dif- 
fertation  on  the  Tides,  which  ft.ared  with  M‘Laurin  and 
Luler  the  prize  given  by  the  Academy  of  Sciences  at  Paris, 
and  with  the  cafe  and  perfpicnity  with  which  the  pheno¬ 
mena  are  deducible  from  it,  being  in  fome  fort  exhibited  to 
the  eye. 

In  our  application,  we  fhall  begin  with  the  fimpleft  cafes, 
and  gradually  introduce  the  complicating  circumftances 
which  accommodate  the  theory  to  the  true  ftate  of  things. 

We  begin,  therefore,  by  fuppobng  the  earth  coveied,  to 
a  proper  depth,  with  water,  forming  an  ocean  concentric 
with  its  folid  nucleus. 

In  the  next  place,  we  fuppofe  that  this  ocean  adopts  in 
an  inftant  the  form  which  is  confiftent  with  the  equilibrium 
of  gravity  and  the  difturbing  forces. 

Thirdly ,  We  fuppote  the  fun  Ration  ary,  and  the  moon 
to  move  eaftward  from  him  above  1 2\°  every  day. 

Fourthly ,  We  fuppofe  that  the  folid  nucleus  turns  round 
its  proper  axis  to  the  eaftward,  making  a  rotation  in  24  fo- 
lar  hours.  Thus  any  place  of  obfervatipri  will  fuccefUvely 
experience  all  the  different  depths  of  water. 

Thus  we  fhall  obtain  a  certain  Succession  of  pheno¬ 
mena,  precifely  limilar  to  the  fucceffion  obferved  in  nature, 
with  this  foie  difference,  that  they  do  not  correfpond  to 
the  contemporaneous  lituations  of  the  fun  and  moon.  When 
we  fhall  have  accounted  for  this  difference,  we  fhall  pre- 
fume  to  think  that  we  have  given  a  juft  theory  of  the 
tides. 

We  begin  with  the  fimpleft  cafe,  fuppofing  the  fun  and 
moon  to  be  always  in  the  equator.  Let  the  feries  begin 
with  the  fun  and  moon  in  conjun&ion  in  the  line  O  s .  In 
this  cafe  the  points  j,  m ,  and  h  coincide,  and  we  have  high 
water  at  1 2  o’clock  noon  and  midnight. 

While  the  moon  moves  from  s  to  Q^O  m  cuts  the  upper 
femicircle  in  M  ;  and  therefore  CH,  which  is  always  paral¬ 
lel  to  MS,  lies  between  MC  and  C  s.  Therefore  h  is  be¬ 
tween  m  and  j,  and  we  have  high  water  after  12  o’clock, 
but  before  the  moon’s  fouthing.  The  fame  thing  happens 
while  the  moon  moves  from  0  to  q,  during  her  third  quar¬ 
ter. 

But  while  the  moon  moves  from  her  firft  quadrature  in 
<^to  oppofition  in  0  (as  in  fig.  5.),  the  line  m  O  drawn 
from  the  moon’s  place,  cuts  the  lower  femicircle  in  M  and 
CH,  parallel  to  SM,  again  lies  between  M  and  j*,  and  there¬ 
fore  h  lies  between  m  and  0 .  The  place  of  high  water  is 
to  the  eaftward  of  the  moon,  and  we  have  high  water  after 
the  moon’s  fouthing.  The  fame  thing  happens  while  the 
the  moon  is  moving  from  her  laft  quadrature  in  q  to  the 
next  fyzigy.  In  fhort,  the  point  H  is  always  between  M 
and  r,  and  the  place  of  high  water  is  always  between  the 
moon  and  the  nearejl  fyzigy.  The  place  of  high  water 
overtakes  the  moon  in  each  quadrature,  and  is  overtaken  by 
the  moon  in  each  fyzigy.  Therefore  during  the  firft  and 
third  quarters,  the  place  of  high  water  gradually  falls  be¬ 
hind  the  moon  for  fome  time,  and  then  gains  upon  her 
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again,  fo  as  to  overtake  her  in  the  next  quadrature.  But 
during  the  fecond  and  fourth  quarters,  the  place  of  high 
water  advances  before  the  moon  to  a  certain  diftance,  and 
then  the  moon  gains  upon  it,  and  overtakes  it  in  the  next 

fyzigy. 

If  therefore  we  fuppofe  the  moon  to  advance  uniformly 
along  the  equator,  the  place  of  high  water  moves  unequally, 
ft o weft  in  the  times  of  new  and  full  moon,  and  fwifteft  in  the 
time  of  the  quadratures.  'There  muft  be  fome  intermediate 
lituations  where  the  pla.ee  of  high  water  neither  gains  nor 
lofes  upon  the  moon,  but  moves  with  the  fame  velocity. 

The  rate  of  motion  of  the  point  h  may  be  determined  as 
follows  :  Draw  C  /,  S  ny  making  very  finall  and  equal  angles 
with  HC  and  MS.  Draw  n  C,  and  about  S,  with  the  di- 
ftance  S  «,  deferibe  thex  arch  71  v,  which  may  b«  confidered 
as  a  ftraight  line  perpendicular  to.  n  S,  or  to  MS. 

Then,  becaufe  SM  and  S  n  are  parallel  to  CH  and  C  ?, 
the  points  n  and  1  are  contemporaneous  fituations  of  M  and 
H,  and  the  arches  n  M,  i  H,  are  in  the  ratio  of  the  angular 
motions  of  m  and  k.  Alfo,  becaufe  n  v  and  n  M  are  perpen¬ 
dicular  to  n  S  and  n  C,  the  angle  v  n  M  is  equal  to  the  angle 
S  n  C,  or  SMC.  Alfo,  becaufe  the  angles  nv  M  and  MIC 
are  right  angles,  and  the  angles  vn  M,  CMI,  are  alfo  equal, 
the  triangles  v  n  M,  CMI,  are  fimilar.  Therefore 
nM:nv-  MC  :  MI.  And 
n  v  :  iH  =  n  S  ;  i  C,  or  MS  :  MC  ;  therefore 
n  M  :  i  H  =r  MS  ;  MI.  Therefore  the  angular  mo¬ 
tion  of  the  moon  is  to  the  angular  motion  of  the  place  oi 
high  water  as  MS  to  MI. 

Therefore,  when  M'S  is  perpendicular  to  SC,  and  the 
point  I  coincides  with  S,  the  motion  of  high  water  is  equal 
to  that  of  the  moon.  But  when  M'S  is  peipendicular  SC, 
ITC  is  alfo  perpendicular  to  C  s,  and  the  angle  hf  O  s  is 
44  ,  and  the  high  water  is  in  the  o&ant.  While  the  moon 
paffes  from  s  to  or  the  high  water  from  j  to  h ,  the 
point  I  falls  between  M  and  S,  and  the  motion  or  high  wa¬ 
ter  is  flower  than  ihat  of  the  moon.  The  contrary  obtains 
while  the  moon  moves  from  m  to  C>,  or  the  high  water  from 
the  odtant  to  the  quadrature. 

It  is  evident,  that  the  motion  of  h  in  the  third  quarter  ot 
the  lunation,  that  is,  in  paffing  from  0  to  <7,  is  fimilar  to  its 
motion  from  s  to  Alfo,  that  its  motion  from  Q^to  0 

muft  retard  by  the  lame  degrees  as  it  accelerated  in  paffing 
from  s  to  Q,  and  that  its  motion  in  the  laft  quarter  from 
q  to  s  is  firmlar  to  its  motion  from  Q_to  0. 

At  new  and  full  moon  the  point  I  coincides  with  C,  and 
the  point  M  coincides  with  s.  Therefore  the  motion  of 
the  high  water  at  full  and  change  is  to  the  motion  of  the 
moon  as  j-  C  to  s  S.  But  when  the  moon  is  in  quadrature, 
I  coincides  with  C,  and  M  with  0 ,  Therefore  the  motion 
of  the  moon  is  to  that  of  high  water  as  OS  to  OC  or  s  C. 
Therefore  the  motion  of  high  water  .at  full  and  change  is  to 
its  motion  in  the  quadratures  as  OS  to  S  j*,  or  as  the  dif¬ 
ference  of  the  difturbing  forces  to  their  fum.  The  motion 
of  the  tide  is  therefore  flowed  in  the  fyzigics  and  fwifteft  in 
the  quadratures ;  yet  even  in  the  fyzigies  it  paffes  the  fun 
along  with  the  moon,  but  more  flowly. 

Let  the  interval  between  the  morning  tide  of  one  day 
and  that  of  the  next  day  be  called  a  tide-day.  This  is  al¬ 
ways  greater  than  a  folar  day,  or  24  hours,  becaufe  the  place 
of  high  water  is  moving  fatten  to  the  eaftward  than  the  fun. 
It  is  lefs  than  a  lunar  day,  or  24b.  50',  while  the  high  water 
paffes  from  the  fecond  to  the  third  o&ant,  or  from  the  fourth 
to  the  firft.  It  is  equal  to  a  lunar  day  when  high  water  is 
in  the  octants,  and  it  exceeds  a  lunar  day  while  high  water 
paffes  from  the  firft  to  the  fecond  o&aut,  or  from  the  third 
to  the  fourth. 

The  difference  between  a  folar  day  and  a  tide  day  ia 

called, 


1 


< 
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Me.  called  the  priming  or  the  retardation  of  the  tides.  This 
1  is  evidently  equal  to  the  time  of  the  earth’s  defcribing  in 
its  rotation  an  angle  equal  to  the  motion  of  the  high  water 
in  a  day  from  the  fun.  The  fmallefl  of  thefe  retardations 
is  to  the  great  eft  as  the  difference  of  the  difturbing  forces 
to  their  fum.  Of  all  the  phenomena  of  the  tides,  this  feems 
liable  to  the  feweft  and  mod  inconfiderable  derangements 
from  local  and  accidental  circumftances.  It  therefore  af¬ 
fords  the  belt  means  for  determining  the  proportion  of  the 
difturbing  forces.  By  a  companion  of  a  great  number  of 
obfervations  made  by  Dr  Mafkelyne  at  St  Helena  and  at 
Barbadoes  (places  fituated  in  the  open  fea),  it  appears  that 
the.fhorteft  tide-day  is  24I1.  37',  and  the  longed  is  25  h.  27'. 
This  gives  M  —  S  :  M  +  S  =  37  :  87,  and  S  :  M  ~  2  : 
4,96  ;  which  differs  only  1  part  in  1 24  from  the  propor¬ 
tion  of  2  to  5,  which  Daniel  Bernoulli  colledled  from  a  va¬ 
riety  of  different  obfervations.  We  {hall  therefore  adopt 
the  proportion  of  2  to  5  as  abundantly  exadl.  It  alfo  agrees 
txa&ly  with  the  phenomena  of  the  nutation  of  the  earth’s 
axis  and  the  preceflion  of  the  equinoxes  ;  and  the  aftrono- 
mers  affedl  to  have  deduced  this  proportion  from  thefe  phe¬ 
nomena.  But  an  intelligent  reader  of  their  writings  will  per¬ 
ceive  more  fineffe  than  juftice  in  this  affertion.  The  nuta¬ 
tion  and  preceflion  do  not  afford  phenomena  of  which  we 
can  affign  the  fhare  to  each  luminary  with  fuifieient  preci- 
fion  for  determining  the  proportion  of  their  difturbing 
forces ;  and  it  is  by  means  or  many  arbitrary  combinations, 
and  without  neceffity,  that  D’Alembert  lias  made  out  this 
ratio.  We  cannot  help  being  of  opinion,  that  D’Alembert 
has  accommodated  his  diflribution  of  the  phenomena  to  this 
ratio  of  2  to  5,  which  Daniel  Bernoulli  (the  bed  philofo- 
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W e  now  fee  the  reafon  why 

- The  fvvelling  tides  obey  the  moon. 

The  time  of  high  water,  when  the  fun  and  moon  are  in 
the  equator,  is  never  more  than  47  minutes  different  from 
that  of  the  moon’s  foutliing  (+  or  —  a  certain  fixed  quan¬ 
tity,  to  be  determined  once  for  all  by  obfervation.) 

It  is  now  an  eafy  matter  to  determine  the  hour  of  high 
water  correfponding  to  any  pofition  of  the  fun  and  moon  in 
the  equator.  Suppofe  that  on  the  noon  of  a  certain  day 
the  moon’s  diftance  from  the  fun  is  m  s.  1  he  conftru<£lion 
of  this  problem  gives  us  s  Z>,  and  the  length  of  the  tide  day. 
Call  this  T.  Then  fay  360°  :n»  =  T  :  t ,  and  t  is  the  hour 
of  high  water. 

Or,  if  we  ehoofe  to  refer  the  time  of  high  water  to  the 
moon’s  fouthing,  we  muft  find  the  value  of  m  h  at  the  time 
of  the  moon’s  fouthing,  and  the  difference  d  between  the 
tide  day  and  a  mean  lunar  day  L,  and  fay  360  :  m  h  ~  d  : 
the  time  of  high  water  before  the  moon’s  fouthing  in  the 
fjrft  and  third  quarters,  but  after  it  in  the  feeond  and  fourth, 
ihe  following  table  by  Daniel  .Bernoulli  exhibits  thefe 
times  for  every  10th  degree  of  the  moon’s  elongation  from 
the  fun.  The  firft  or  leading' column  is  the  moon’s  elon¬ 
gation  from  the  fun  or  from  the  point  of  oppofition.  The 
feeond  column  is  the  minutes  of  time  between  the  moon’s 
fouthing  and  the  place  of  high  water.  The  marks  —  and 
+  diftinguifn  whether  the  high  water  is  before  or  after  the 
moon’s  fouthing.  The  third  column  is  the  hour  and  mi¬ 
nute  of  high  water.  But  we  muft  remark,  that  the  firft; 
column  exhibits  the  elongation,  not  on  the  noon  of  any  day* 

^  _  - -  x—  -  .  r -  but  at  the  very  time  of  high  water.  The  two  remaining 

pher  arid  the  moft  candid  man  of  that  illuflrious  family  of  columns  exprefs  the  heights  of  the  tides  and  their  daily  va- 
mathematicians)  had,  with  fo  much  fagacity  and  juftnels  of  nations, 
inference,  deduced  from  the  phenomena  of  the  tides.  D’A¬ 
lembert  could  not  but  fee  the  value  of  this  inference  ;  but 
he  wanted  to  fhovv  his  own  addrefs  in  deducing  it  propria 
marte  forfooth  from  the  nutation  and  preceflion.  His  pro¬ 
cedure  in  this  refembles  that  of  his  no  lefs  vain  countryman 
De  la  Place,  who  affe&s  to  be  highly  pleafed  with  finding 
that  Mr  Bode’s  difeovery  that  Meyer  had  feen  the  Geor- 
gium  Sidus  in  1  756,  perfe&ly  agreed  with  the  theory  of  its 
motions  which  he  (De  la  Place)  had  deduced  from  his  own 
do&rines.  Any  well  informed  mathematician  will  fee,  that 
De  la  Place’s  data  afforded  no  fuch  precifion  ;  and  the 
book  on  the  Elliptical  Motions  of  the  Planets,  to  which  he 
alludes,  contains  no  grounds  for  his  inference.  This  obfer- 
vation  we  owe  to  the  author  of  a  paper  on  that  fubjefl  in 
the  Tranfacftions  of  the  Royal  Society  of  Edinburgh. 

We  hope  that  our  readers  will  excufe  this  occafior.al  ob- 
fervation,  by  which  we  wifh  to  do  juftice  to  the  merit  of 
a  modeft  man,  and  one  of  the  greatefl:  philofophers  of  his 
time.  Onr  only  claim  in  the  prefent  diflertation  is  the  ma¬ 
king  his  excellent  performance  on  the  tides  accefltble  to 
an  Englifh  reader  riot  much  verfant  in  mathematical  refearch- 
es  ;  and  we  are  forry  that  our  limits  do  not  admit  any  thing 
more  than  a  fketch  of  it.  But  to  proceed, 

A  {Turning  2  :  5  as  die  ratio  of  SC  to  CM',  we  have  the 
angle  CM'S  =.  230  34'  nearly,  and  nl  0  //  =  1  1047'  ;  and 
this  is  the  greatefl  difference  between  the  moon’s  place  and 
the  place  of  high  water.  And  when  this  obtains,  the  moon’s 
elongation  m'  0  s  is  56°  47’  from  the  neareft  fyzigy.  Hence 
it  follows,  that  while  the  moon  moves  nninformly  from  36° 

47'  weft  elongation  to  56°  47'  call,  or  from'1230  13'  eaft 
to  1230  13'  weft,  the  tide  day  is  fhorter  than  the  lunar  day; 
and  while  fhe  moves  from  56°  47'  eaft  to  123°  13',  or  from 

1 2 3°  J3  weft  to  36°  47',  tlie  tide-day  is  longer  than  the  lu- 
siar-day. 
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The  height  of  high  water  above  the  low  water  confti- 
tutes  what  is  ufually  called  the  tide.  This  is  the  intereft- 
ing  circumiiance  in  practice.  Many  circumftances  render  it 
almofl  impoffible  to  fay  what  is  the  elevation  of  high  water 
above  the  natural  furface  of  the  ocean.  In  many  places  the 
fnrface  at  low  water  is  above  the  natural  furface  of  the 
ocean.  This  is  the  cafe  in  rivers  at  a  great  diftance  from 
3  U  their 


♦ 


TMe. 
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T  1  1  .•!„  k,.  adhered  to  the  algebraic  method.  Unfor- 

their  mouths.  This  may  appear  aMurd, and  is  certainly  not  prefent  him  with  the  eafieft  formula  for 

-  very  paradoxical  ;  but  it  is  a  faft  eftablifhed  on  the  mo.  .  y  But  the  geometrical  conAruftion  which  we  have 

unexceptionable  authority.  One  'cftance  fell  unde  our  P  f  feveral  formldas  which  are  exceedingly  Ample, 

own  observation.  The  low  water  mark  at  fjmng .tide  m  fe  ^  #  ieady  mode  of  calculation. 

theha^ourofAll^waahmnd^accu^  - -  ~ 


three  feet  higher  than  the  top  of  the  done  pier  at  Leith, 
which  is  feveral  feet  above  the  high  water  mark  of  this  har¬ 
bour  A  little  attention  to  the  motion  of  running  wate  s 
will  explain  this  completely.  Whatever  checks  the  motion 
of  water  in  a  canal  mud  raife  its  furface.  Water  in  a  canal 
runs  only  in  coufequence  of  the  declivity  of  this  furface 
fSee  River).  Therefore  a  flood  tide  coming  to 

tV.  nf  n  river  checks  the  current  of  its  waters,  and  they 

“„li  r.h.  »»,h.  TO,  ckect,  .h,  a««  f  nljer 

no  and  therefore  the  waters  accumulate  there  alfo  ;  and  this 
checking  of  the  dream,  and  confequent  riling  of  the  waters, 
is  gradually  communicated  up  the  river  to  a  pat  ddtancc. 
The  water  rifes  everywhere,  though  its  furface 
flope.  In  the  mean  time,  the  flood  tide  at  the  mouth  pad 
by,  and  an  ebb  fucceeds.  This  mud  accelerate  even  1 
ordinary  courfe  of  the  river.  It  will  more  remarkably  acce¬ 
lerate  the  river  now  niifed  above  its  ordinary'  level,  becaufe 
the  declivity  at  the  mouth  will  be  fo  much  greater.  1  here- 
fore  the  waters  near  the  mouth,  by  accelerating,  will  flnk 
in  their  channel,  and  increafe  the  declivity  of  the  canal  be¬ 
yond  them.  Tills  will  accelerate  the  waters  beyond  them  ; 
and  thus  a  dream  more  rapid  than  ordinary  will  be  produ¬ 
ced  along  the  whole  river,  and  the  waters  will  fink  below 
their  ordinary  level.  Thus  there  will  Be  an  ebb  below  the 
ordinary  fur'ace’as  well  as  a  flood  above  it,  however  Hoping 

th  Hentfe  U  follows,  that  we  cannot  tell  what  is  the  natural 
furface  of  the  ocean  by  any  obier  vat  ions  made  in  a  nver, 
even  though  near  its  mouth.  Yet  even  in  rivers  we  a\e 
regular  tides,  fufcjeaed  to  all  the  varieties  deduced  from 

^WeXve  feen  that  the  tide  is  always  proportional  to  MS. 

It  is  ereated  therefore  when  the  moon  is  in  conjundion  or 
’  JtTon  being  then  Sr,  the  fum  of  the  feparate  tides 
produced  by  the  fun  and  moon.  It  gradually  decreafes  as 


A  afford  a  very  icaay  mouc  m  -  . 

The  fundamental  problems  are  to  determine  the  angle 
sOh  or  mOh,  having  »Oi  given;  and  to  determine 

MLet  the  given  angle  m  O  r  be  called  <2 ;  and,  to  avoid 
the  ambiguity  of  algebraic  figns,  let  it  always  be  reck- 

„„ri  tan  the  nc««a  tp\p.  k^m'^*** 
have  u  equal  to  the  fum  of  «  «ndjr.  Alfo  make^-. 

S2  X  fin.2  2  a  - -  ^  reprefents  the  g-jjjj 

which 


M2  4-  S2  -4-  2  M  X  b  X  cof.  2  a 
lvi  -r  o  -r*  S  X  fin.  2  a 

of  fig-  4-  or  fin.2  2 y,  and  make  p  =  ivi-^bX cof. 


2  a 


is  the  expiefflon  of  ^  of  that  figure,  or  of  tan.  2 y. 


Then 


we  (ball  have, _ 

i.S.my  -J - - - 

2y  -  Butfin.V=^-^cof.  2 y=- 

v'T  —7* 


For  we  (hall  have  cod 


and  fin.y 


=7— 


2.  Tan.  y  =r 


For  becaufe  p  is  —  tun. 


i  +  y  i  +  p  . — 

lyy  l  +  pi  is  the  fecant  of  2  y,  and  i  +  V  i  +  p 
=  p  :  tan.y 


Thefe  proceffes  for  obtaining  y  d.reaiy  are  abundantly 
Ample.  But  it  will  be  much  more  expeditious  and  ealy  to- 
content  ourfelves  with  obtaining  2y  by  means  of  the  va  u 

of  its  tangent,  viz.  0r>  we  find  *  by 


M  +  s  •  cof.  2  a 


M  (/  C  c 

means  of  the  fimilar  value  of  its  tangent  —{  of  fig 


There  is  dill  an  eafier  method  of  finding  both  2  x  and  2 y, 
nrnduced  by  the  inn  ana  moon,  .ll  i-i auu«i*;  ~  f  11 

the  moon  approaches  to  quadrature  ;  and  when  fhe  is  at  Q_  as  follow  s.  _  g  _  tan.  a  .  tan.  j.  Then  b  is  the 

„  Q'n  the  difference  of  the  feparate  tides.  Sup-  ^  as  a  is  their  fum.  For  this  analogy 

tfdemly  gives  the^tangent  of  half  the  difference  of  he 

angles  CSM  and  CMS  of  fig.  4-  °/  °f  *  *  and  ,2>.  .  * 

-  ■  - ,  which  is  half  the  fum  of  2  .v  +  2  y,  add  b,  and  we 


“TT.  X- tt;  K«of  thefeparate  tides.  Sup 
polu</ S  j  divided  into  icoo  equal  parts,  the  length  of  Mb 
l  expreffed  in  thefe  parts  in  the  fourth  column  of  the  fore¬ 
going  table,  and  their  differences  are  expreffed  m  the  h.th 

e0\Venmay  here  obferve,  that  the  variations  of  the  tides  in 
equal  fmall  times  are  proportional  to  the  fine  o.  twice  the 
didance  of  the  place  of  high  water  from  the  moon.  Tor 
iince  M  n  is  a  conflant  quantity,  on  the  fuppofition  of  the 
moon’s  uniform  motion,  M  v  is  proportional  to  the  variation 
of  MS.  Now  M  »  :  Mu  =  MC  :  Cl  =  I  :  fin.  t  y,  and 
M  n  and  MC  are  conflant  quantities.  . 

Thus  we  have  fee,,  with  what  eafe  the  geometrical  con- 
ftruftion  of  this  problem  not  only  explains  all  the  intend¬ 
ing-  circumdances  of  the  tides,  but  alfo  points  them  out,  al- 
mofl  without  employing  the  judgment,  and  exhibits  to  the 
eye  the  gradual  progrefs  of  each  phenomenon.  In  thefe  re- 
fpefts  it  has  great  advantages  over  the  very  e.egant  algebraic 
analyfis  of  Mr  Bernoulli.  In  that  procefs  we  advance  ak 
n-od  without  ideas,  and  obtain  our  folntior.s  as  detached 
faffs,  without  perceiving  their  regular  dries.  Tins  is  the 
ufual  pre-eminence  of  geometrical  analyfis  ;  and  we  regret 
that  Mr  Bernoulli,  who  was  eminent  in  this  branch,  did  not 
rather  employ  it.  We  doubt  not  but  that  he  would  have 
fnown  dill  more  clearly  the  conneftion  and  gradual  F"gre|s 
of  every  particular.  His  aim,  however,  being  to  mdnidt 
th  fe  who  were  to  calculate  tables  of  the  different  affections 


foie  to  a,  - - 

_ a  4*  “ 

have  2  x-  =  a  +  by  or  x - - 


and  y  = 


By  either  of  thefe  methods  a  table  may  be  readily  com- 
Cited  of  the  value  of  x  or  y  for  every  value  of  a. 

P  But  we  mud  recoiled!  that  the  values  of  b  and  M  are  by 
no  means  conflant,  but  vaiy  in  the  inveife  triplicate  rat  o  of 

the  earth’s  diflance  from  the  fun  and  moon.;  and  the  at  o 
of  -  to  c  obtains  only  when  thefe  luminaries  are  at  th m 
i»  from  ike  e„l.  The  tnc«  e=™ 
to  the  perigean  medium  and  apogean  diftaact® 
i°w.  Sun  Moon. 

Apogean  -  -  1>9°I  4^5^ 

Medium  -  -  2  9 

Perigean  -  *  2,I°^Ttr  fqm 

Hence  we  fee  that  the  ratio  of  S  to  M  may  vary  i  ^ 

T  OQ]  .  r  Q2C  to  2.105  :  4,258,  that  is,  nearly  from  •  3 
1,901  -  5’7  5  ,  2  .  .  '[  he  folar  force  does  not 

t0  Vnrchr  and  may  be  retained  as  eonilant  without  any 
'^IVerro/  *  Put  the  change  of  the  moon’s  force  has  great 
Kb Tic  bSe.  both  S  to  them  time  and  their  ,ua, 

tity.  3.  U 
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I.  In  refpedl  of  their  Time. 

I.  The  tide  day  following  a  fpring  tide  is  24I1.  27'  when 
the  moon  is  in  perigee,  but  24 h.  33'  when  (lie  is  in  a* 

15',  and  25  h. 


pogee. 

2.  The  tide  day  following  neap  tide  is  25  b 
in  thefe  two  fituations  of  the  moon. 


4° 

3.-  The  great^ft  interv?d  of  time  between  high  water  and 
the  moan’s  fouthing  is  39'  and  61' ;  the  angle  y  being  90 
45'  in  the  firft  cafe,  and  1 50  15'  in  the  fecond. 

II.  In  refpedl  of  their  Heights. 

1.  If  the  moon  is  in  oerigee  when  new  or  full,  the  fpring 
tide  will  be  8  feet  inftead  of  7,  which  correfponds  to  her 
mean  diftance.  The  very  next  fpring  tide  happens  when 
fhe  is  near  her  apogee,  and  will  be  6  feet  inftead  of  7.  The 
neap  tides  happen  when  (lie  is  at  her  mean  diftance,  and  will 
therefore  be  3  feet. 

But  if  the  moon  be  at  her  mean  diftance  when  new  or 
full,  the  two  fucceeding  fpring  tides  will  be  regular  or  7  feet, 
and  one  of  the  neap  tides  will  be  4  feet  and  the  other  only 
2  feet. 

Mr  Bernoulli  has  given  us  the  following  table  of  the  time 
of  high  water  for  thefe  three  chief  fituations  of  the  moon, 
namely,  her  perigee,  mean  diftance,  and  apogee.  It  may¬ 
be  had  by  interpolation  for  all  intermediate  pofitions  with 
as  great  accuracy  as  can  be  hoped  for  in  phenomena  which 
are  iubjedt  to  fuch  a  complication  of  difturbances.  The  fir  ft 
column  contains  the  moon’s  elongation  from  the  fun.  The 
columns  P,  M,  A,  contain  the  minutes  of  time  which  elapfe 
between  the  moon’s  fouthing  and  high  water,  according  as 
fire  is  in  perigee,  at  her  mean  diftance,  or  in  apogee.  The 
fign  —  indicates  the  priority,  and  +  the  pofteriority,  of  high 
water  to  the  moon’s  fouthing. 
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of  the  mocn’s  fouthing,  as  the  theory  leads  him  to  expect ; 
and  in  no  place  whatever  does  the  fpring  tide  fall  on  the 
day  of  new  and  full  moon,  nor  the  neap  tide  on  the  day  of 
her  quadrature.  Thefe  always  happen  two  or  three  days 
later.  By  comparing  the  difference  of  high  water  and  the 
moon’s  fouthing  in  different  places,  he  will  hardly  find  any 
connecting  principle.  This  fhows  evidently  that  the  caule 
of  this  irregularity  is  local,  and  that  the  juftnefs  of  the  theory 
is  not  affedted  by  it.  By  con  tidering  the  phenomena  in  a 
navigable  river,  he  will  learn  the  real  caufe  of  the  deviation, 
A  flood  tide  arrives  at  the  mouth  of  a  river.  The  true  the¬ 
oretical  tide  differs  in  no  refpedl  from  a  wave.  Suppofe  a 
fpring. tide  adiually  formed  on  a  fluid  fphere,  and  the  fun 
and  moon  then  annihilated.  The  elevation  muff  fink,  pref- 
fing  the  under  waters  afide,  and  caufing  them  to  rife  where 
they  were  depreffed.  The  motion  will  not  flop  when  the 
furface  comes  to  a  level ;  for  the  waters  arrived  at  that  po- 
fition  with  a  motion  continually  accelerated.  They  will 
therefore  pafs  this  poiition  as  a  pendulum  paffes  the  perpen¬ 
dicular,  and  will  rife  as  far  on  the  other  tide,  forming  a 
high  water  where  it  was  low  water,  ar.d  a  low  water  where 
it  was  high  water  ;  and  this  would  go  on  for  ever,  ofcilla- 
ting  in  a  time  which  mathematicians  can  determine,  if  it 
were  not  for  the  vifeidity,  or  fomething  like  fridfion,  of  the 
waters.  If  the  fphere  is  not  fluid  to  the  centre,  the  motion 
of  this  wave  will  be'  different.  The  elevated  waters  cannot 
fink  without  diffuling  themfekes  fide  wife,  and  occafionmg  a 
great  horizontal  motion,  in  order  to  All  up  the  hollow  at 
the  place  *of  low  water.  This  motion  will  be  greateft  about 
half  way  between  the  places  of  high  and  low  water.  The 
fhallower  we  fuppofe  the  ocean  the  greater  muff  this  hori¬ 
zontal  motion  he.  The  refinance  of  the  bottom  (tho’  per¬ 
fectly  fmooth  and  even)  will  greatly  retard  it  all  the  way 
to  the  furface.  Still,  however,  it  will  move  till  all  be  level, 
and  will  even  move  a  little  farther,  and  produce  a  fmall  flood 
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The  reader  will  undoubtedly  be  making  fome  comparifon 
in  Ins  own  mind  of  the  deductions  from  this  theory  with  the 
actual  ftate  of  things.  He  will  find  fome  confiderable  re- 
femblances ;  btit  he  will  alfo  find  fuch  great  differences  as 
will  make  him  very  doubtful  of  its  juftnefs.  In  very  few 
places  docs  the  high  water  happen  within  of  an  hour 


and  ebb  where  the  ebb  and  flood  had  been.  Then  a  cen¬ 
tral  y  motion  will  obtain  ;  and  after  a  few  ofc illations,  which 
can  be  calculated,  it  will  be  infenfible.  If  the  bottom  of 
the  ocean  (which  we  ftill  fuppofe  to  cover  the  whole  earth) 
be  uneven,  with  long  extended  valleys  running  in  various  di¬ 
rections,  and  with  elevations  reaching  near  the  furface,  it  is 
evident  that  this  muff  occafion  great  irregularities  in  the 
motion  of  the  undermoft  waters,  both  in  reipecft  of  velocity 
and  direction,  and  even  occafion  imall  inequalities  on  the 
furface,  as  we  fee  in  a  river  with  a  rugged  bottom  and  ra¬ 
pid  current.  The  deviations  of  the  under  currents  will  drag 
with  them  the  contiguous  incumbent  waters,  and  thus  oc¬ 
cafion  greater  fuperficial  irregularities. 

Now  a  flood  arriving  at  the  mouth  of  a  river,  muft  adl 
preciltly  as  this  great  wave  does.  It  mull  be  propagated 
up  the  river  (or  along  it,  even  though  perfectly  level)  in  a 
certain  time,  and  we  fhall  have  high  water  at  all  the  diffe¬ 
rent  places  in  fucceffion.  This  is  difiinCfly  feen  in  all  ri¬ 
vers.  It  is  high  water  at  the  mouth  of  the  Thames  at  three 
o’clock,  and  later  as  we  go  up  the  river,  till  at  London 
bridge  we  have  not  high  water  till  three  o’clock  in  the 
morning,  at  which  time  it  is  again  high  water  at  the  Nore. 
But,  in  the  mean  time,  there  lias  been  low  water  at  the 
Nore,  and  high  water  about  half  way  to  London;  and  while 
the  high  water  is  proceeding  to  London,  it  is  ebbing  at 
this  intermediate  place,  and  is  low  water  there  when  it  is 
high  water  at  London  and  at  the  Nore.  Lid  the  tide  ex¬ 
tend  as  far  beyond  London  as  London  is  from  the  Nore, 
we  ftiould  have  three  high  waters  with  two  low  waters  in- 
terpofed.  1  lie  molt  remarkable  inftance  of  this  kind  is  the 
Maragnon  or  Amazon  river  in  South  America.  It  appears 
by  the  obfervations  of  Condamine  and  others,  that  between 
Para,  at  the  mouth  of  the  river,  and  die  conflux  of  the  Ma- 
3  U  2  dera 
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dera  and  Maragnon,  there  arc  feven  coexiffent  high  waters, 
with  tlx  low  waters  between  them.  Nothing  can  more  evi¬ 
dently  (how  that  the  tides  in  thefe  places  are  nothing  but 
the  propagation  of  a  wave.  The  velocity  of  its  fuperficial 
motion,  and  the  didance  to  which  it  will  fenfibly  go,  mull 
depend  on  many  circumftances.  A  deep  channel  and  gentle 
acclivity  will  allow  it  to  proceed  much  farther  up  the  river, 
and  the  didance  between  the  fucctdive  fummits  will  be  great¬ 
er  than  when  the  channel  is  (hallow  and  deep.  If  we  apply 
the  ingenious  theory  of  Chevalier  Buat,  delivered  in  the  ar¬ 
ticle  River,  we  may  tell  both  the  velocity  of  the  motion 
and  the  interval  of  the  lucceflive  high  waters.  It  may  be 
imitated  in  artificial  canals,  and  experiments  of  this  kind 
would  be  very  inftrudlive.  We  have  (aid  enough  at  prelent 
for  our  purpofe  of  explaining  the  irregularity  of  the  times 
of  high  water  in  different  places,  with  refpedl  to  the  moon’s 
fouthing.  For  we  now  fee  clearly,  that  fomethlng  of  the 
fame  kind  mud  happen  in  all  great  arms  of  the  fea  which 
of  an  oblong  (hape,  and  communicate  by  one  end  with 
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the  open  oeean.  The  general  tide  in  this  ocean  mud  pro¬ 
ceed  along  this  channel,  and  the  high  water  will  happen  on 
its  fhores  in  fuccedion.  This  alio  is  didin&ly  feen.  The 
tide  in  the  Atlantic  ocean  produces  high  water  at  new  and 
full  moon  at  a  later  and  later  hour  along  the  fouth  coad  ofc 
Great  Britain  in  proportion  as  we  proceed  from  Sciily  iflands 
to  Dover.  In  the  fame  manner  it  is  later  and  later  as  we 
come  along  the  ead  coad  from  Orkney  to  Dover.  Yet  even 
in  this  progiefs  there  are  confiderable  irregularities,  owing 
to  the  finuoiities  of  the  fhores,  deep  indented  bays,  promi¬ 
nent  capes,  and  extenfive  ridges  and  valleys  in  the  channel. 
A  limilar  progrefs  is  obferved  along  the  coads  of  Spain  and 
France,  the  tide  advancing  gradually  from  the  fouth,  turn¬ 
ing  round  Cape  Finiderre,  ranging  along  the  noith  coait 
of  Spain,  and  along  the  wed  and  north  coads  of  France. 

The  attentive  confideration  of  thefe  fedls  will  not  only 
fatisfy  us  with  refpeft  lo  this  difficulty,  but  will  enable  us 
to  trace  a  principle  of  connexion  amidd  all  the  irregularities 
that  we  obferve. 

We  now  add,  that  if  we  note  the  difference  between  the 
time  of  high  water  of  fpring  tide,  as  given  by  theory,  for 
any  place,  and  the  obferved  time  of  high  water,  we  fhall  find 
this  interval  to  be  very  nearly  condant  thro’  the  whole  feries 
of  tides  during  a  lunation.  Suppofe  this  interval  to  be  foity 


on  the  days  of  full  and  half  moon,  but  a  certain  time  after. 
We  fhall  attempt  to  explain  this.  ** 

We  fet  out  with  the  fuppofition,  that  the  water  acquired 
in  an  indant  the  elevation  competent  to  its  equilibrium.  But 
this  is  not  true.  No  motion  is  indantaneous,  however  great 
the  force  ;  and  every  motion  and  change  of  motion  produ¬ 
ced  by  a  fenfible  or  finite  force  increafes  from  nothing  to 
a  fenfible  quantity  by  infinitely  (mail  degrees,  l  ime  elapfes 
before  the  body  can  acquire  any  fenfible  velocity  ;  and  in 
order  to  acquire  the  fame  fenfible  velocity  by  the  a&ion  of 
different  forces  a&ing  fimilarly,  a  time  muff  elapfe  inverfely 
propoitional  to  the  force.  An  infinitely  fmall  force  requires 
a  finite  time  for  communicating  even  an  infinitely  fmall  ve¬ 
locity  ;  and  a  finite  force,  in  an  infinitely  fmall  time,  com¬ 
municates  only  an  infinitely  fmall  velocity  ;  and  if  there  be 
any  kind  of  motion  which  changes  by  infenfible  degrees,  it 
requires  a  finite  force  to  prevent  this  change.  Thus  a  buc¬ 
ket  of  water,  hanging  by  a  cord  lapped  round  a  light  and 
eafily  moveable  cylinder,  will  run  down  with  a  motion  uni¬ 
formly  accelerated  ;  but  this  motion  will  be  prevented  by 
hanging  an  equal  bucket  on  the  other  fide,  fo  as  to  adl  with 
a  finite  force.  This  force  prevents  only  infinitely  fmall  ac¬ 
celerations. 

Now  let  ALKF  (fig.  6.)  be  the  folid  nucleus  of  the 
earth,  i'urrounded  by  the  fpherical  ocean  b  h  d g.  Let  this 
be  raifed  to  a  fpheroid  BHUG  by  the  action  or  the  moon 
at  M,  or  in  the  direction  of  the  axis  CM.  If  all  be  at  ie(t, 
this  fpheroid  may  have  the  form  precifely  competent  to  its 
eouilibrium.  But  let  the  nucleus,  with  its  fpheroidal  ocean, 
have  a  motion  round  C  in  the  direction  AFRL  from  welt 
to  call.  When  the  line  of  water  BA  is  carried  into  the 
fituation  s  q  infinitely  near  to  BA,  it  is  no  longer  in  equilj- 
brio  ;  for  s  is  too  elevated,  and  the  part  now  come  to  B  is 
too  much  depreffed.  There  is  a  force  tending  to  deprefs 
the  waters  at  and  to  raife  thofe  now  at  B ;  but  this  force 
is  infinitely  fmall.  It  cannot  therefore  reftore  the  fhape 
competent  to  equilibrium  till  a  fenfible  time  has  elapfed; 
therefore  the  difturbing  force  of  the  mcon  cannot  keep  the 
fummit  of  the  ocean  in  the  line  MC-  The  force  muff  be  of 
a  certain  determinate  magnitude  before  it  can  in  an  indant 
undo  the  inflantaneous  effect  of-  the  rotation  of  the  waters 
and  keep  the  fummit  of  the  ocean  in  the  fame  place.  But 
this  effedl  is  poffible  ;  for  the  deprefiion  at  j  neceffary  for 
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hours.  We  (hall  find  every  other  phenomenon  fucceed  after  this  purpofe  is  nearly  as  the  diftance  from  B,  being  a .  de- 


the  fame  interval.  And  if  we  fuppofe  the  moon  to  be  in 
the  place  where  (he  was  40  hours  before,  the  obfervation 
will  agree  pretty  well  with  the  theory,  as  to  the  fucceffion 
of  tides,  the  length  of  tide  day,  the  retardations  of  the 
tides,  and  their  gradual  diminution  from  fpring  to  neap 
tide.  We  fay  pretty  well  ;  for  there  dill  remain  feveral 
fmall  irregularities,  different  in  different  places,  and  not  fol¬ 
lowing  any  obfeivable  law.  Thefe  are  therefore  local,  and 
owing  to  local  caufes.  Some  of  thefe  we  (hall  afterwards 
point  out.  There  is  alfo  a  general  deviation  of  the  theory 
from  the  real  feries  of  tides.  The  neap  tides,  and  thofe  ad¬ 
joining,  happen  a  little  earlier  than  the  corieded  theory 
points  out.  Thus  at  Bred  (where  more  numerous  and  ac¬ 
curate  obfervations  have  been  made  than  at  any  other  place 
in  Europe),  when  the  moon  changes  precifely  at  noon,  it  is 
high  water  at  5I1.  28'.  When  the  moon  enters  her  fecond 
quarter  at  noon,  it  is  high  water  at  8h.  40’,  indead  of  9I1. 
48',  which  theory  affigns. 

Something  fimilar,  and  within  ?.  very  few  minutes  equal, 
this  is  obferved  in  every  place  on  the  lea- coal! .  This  is 


to 


predion,*  not  from  a  llraight  line,  but  from  a  circle  deferibed 
with  the  radius  CB.  It  is  therefore  an  infinitefimal  of  the 
fird  order,  and  may  be  redorgd  in  an  indant,  or  the  conti¬ 
nuation  of  the  deprefiion  prevented  by  a  certain  finite  force. 
Therefoie  there  is  lome  didance,  fuch  as  By,  where  the  dit- 
turbing  force  of  the  moon  may  have  the  neceffary  intenfity. 
Therefoie  the  fpherical  ocean,  indead  of  being  kept  conti¬ 
nually  accumulated  at  B  and  D,  as  the  waters  turn  round, 
will  be  kept  accumulated  at  y  and/,  but  at  a  height  fome- 
what  fmaller.  It  is  much  in  this  way  that  we  keep  melted 
pitch  or  other  clammy  matter  from  running  off  from  a  brufh, 
by  continually  turning  it  round,  and  it  hangs  protuberant, 
not  from  the  lowed  point,  but  from  a  point  beyond  it,  in 
the  direction  of  its  motion.  The  fa£s  are  very  fimilar. 
The  following  experiment  will  illudrate  this  completely,  and 
is  quite  a  parallel  fa£t.  Conceive  GDH,  the  lower  half  of 
the  ellipfe,  to  be  a  fupple  heavy  rope  or  chain  hanging  from 
a  roller  with  a  handle.  I  he  weight  of  the  rope  makes  it 
hang  in  an  oblong  curve,  jud  as  the  force  of  the  moon  raife$ 
the  waters  of  the  ocean.  Turn  the  roller  very  flowly,  and 


hcrefore  fomething  general,  and  indicates  a  real  defeat  in  the  rope,  unwinding  at  one  fide  and  winding  up  on  the  other 
the  theory.  fide  of  the  roller,  will  continue  to  form  the  fame  curve  : 

But  thisarites  from  the  fame  caufe  with  the  other  general  but  turn  the  roller  very  brifldy  in  the  direction  FKL,  and 
deviation^  viz.  that  the  greateft  and  lead  tides  do  not  happen  the  rope  will  now  hang  like  the  curve  uy  v7  confiderably 
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advanced  from  the  perpendicular,  f  >  far,  to  wit,  that  the 
force  of  gravity  may  be  able  in  an  inltant  to  undo  the  infi¬ 
nitely  fmall  elevation  produced  by  the  turning. 

We  are  very  anxious  to  have  this  circumdance  clearly 
conceived,  and  its  truth  firmly  eftablifhed  ;  becaufe  we  have 
obferved  it  to  puzzle  many  perfons  not  unaccudomed  to 
fuch  diicuffions:  we  therefore  hope  that  our  readers,  who  have 
got  over  the  difficulty,  will  indulge  us  while  we  give  yet 
another  viev/  of  this  matter,  which  leads  to  the  fame  conclu- 
fion. 

It  is  certain  that  the  interval  between  high  and  low  wa¬ 
ter  is  not  fufficient  for  producing  all  the  accumulation  ne- 
ceffary  for  equilibrium  in  an  ocean  fo  very  fhallow.  The 
horizontal  motion  neceflary  for  gathering  together  fo  much 
water  along  a  fhallow  fea  would  be  prodigious.  Therefore 
it  never  attains  its  full  height;  and  when  the  waters,  already 
raifed  to  a  certain  degree,  have  pafled  the  fituation  imme¬ 
diately  under  the  moon,  they  are  dill  under  the  a&ion  of 
accumulating  forces,  although  thefe  forces  are  now  dimi- 
nifhed.  They  will  continue  riling,  till  they  have  fo  far  pad 
the  moon  that  their  fituation  fubjedts  them  to  deprcffing 
forces.  If  they  have  acquired  this  fituation  with  an  accele¬ 
rated  motion,  they  will  rife  dill  farther  by  their  inherent 
motion,  till  the  deprefling  forces  have  dedroyed  all  their  ac¬ 
celeration,  and  then  they  will  begin  to  fink  again.  It  is  in 
this  way  that  the  nutation  of  the  earth’s  axis  produces  the 
greated  inclination,  not  when  the  inclining  forces  aT  great- 
ell,  but  three  months  after.  It  is  thus  that  the  warmed 
time  of  the  day  is  a  confiderable  while  after  noon,  and  that 
the  warmed  feafon  is  confiderably  after  midfummer.  '1  he 
warmth  increafcs  till  the  momentary  wade  of  heat  exceeds 
the  momentary  fupply.  We  conclude  by  faying,  that  it 
may  be  demonftrated,  that,  in  a  fpliere  fluid  to  the  centre, 
the  time  of  high  water  cannot  be  lefs,  and  may  be  more,  than 
three  lunar  hours  after  the  moon’s  fouthing.  As  the  depth 
of  the  ocean  diminifhes,  this  interval  alfo  diminifhes. 

It  is  perhaps  impoflible  to  aflign  the  didance  By  at 
which  the  fummit  of  the  ocean  may  be  kept  while  the  earth 
turns  round  its  axis.  We  can  only  fee,  that  it  mud  be  lefs 
when  the  accumulating  force  is  greater,  and  therefore  Ids 
in  fpring  tides  than  in  neap  tides  ;  but  the  difference  may 
be  infenfible.  All  this  depends  on  circumdances  which  we 
are  little  acquainted  with  :  many  of  thefe  circumdances  are 
local ;  and  the  fituation  of  the  fummit  of  the  ocean,  with 
refpedl  to  the  moon,  may  be  different  in  different  places. 

Nor  have  we  been  able  to  determine  thcoreticadly  what 
will  be  the  height  of  the  fummit.  It  will  certainly  be  lefs 
than  the  height  neceflary  for  perfect  equilibrium.  Daniel 
Bernoulli  fays,  that,  after  very  attentive  confideration,  he  is 
convinced  that  the  height  at  new  or  full  moon  will  be  to  the 
theoretical  height  as  the  cofine  of  the  angle  BC y  to  radius, 

,  .  .  C  a 

or  that  the  height  at  y  will  be  B  b  X  -g-y 

The  refult  of  all  this  reafonin.r  is,  that  we  mud  always 
fiippofe  the  fummit  of  the  tide  is  at  a  certain  didance  ead- 
ward  from  the  place  affigned  by  the  theory.  Mr  Bernoulli 
concludes,  from  a  very  copious  comoarifon  of  obfervations 
at  different  places,  that  the  place  of  high  water  is  about  20 
degrees  to  the  eaftward  of  the  place  afligned  by  the  theory. 
Therefore  the  table  formerly  given  will  correfpond  with  ob- 
fervation,  it  the  leading  column  of  the  moon’s  elongation 
from  the  fun  be  altered  accordingly.  We  have  inferted  it 
again  in  this  place,  with  this  alteration,  and  added  three  co¬ 
lumns  for  the  times  of  high  water.  Thus  changed  it  will 
be  of  great  ufe. 

We  have  now  an  explanation  of  the  acceleration  of  the 
neap  tides,  which  fhould  happen  6  hours  later  than  the 
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fpring  tides.  They  are  in  fa&  tides  cortefponding  to  por¬ 
tions  of  the  moon,  which  are  20°  more,  and  not  th^real 
fpring  and  neap  tides.  Thefe  do  not  happen  till  t/o  days 
after  ;  and  if  the  really  greated  and  lead  tides  be  obferved, 
the  lead  will  be  found  6  hours  later  than  the  fil'd. 
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This  table  is  general ;  and  exhibits  the  time  of  high  wa¬ 
ter,  and  their  difference  from  tliofe  of  the  moon’s  fouthing, 
in  the  open  fea,  free  from  all  local  obftrudtions.  If  there¬ 
fore  the  time  of  high  water  in  any  place  on  the  earth’s 
equator  (for  we  have  hitherto  confidered  no  other)  be  dif¬ 
ferent  from  this  table  (fuppofed  correal ),  we  mud  attribute 
the  difference  to  the  didinguifhing  circumdances  of  the  fi- 
tuation.  Thus  every  place  on  the  equator  fhould  have  high 
water  on  the  day  that  the  moon,  fituated  at  her  mean  di¬ 
dance,  changes  precifely  at  noon,  at  22  minutes  pad  noon  ; 
becaufe  the  moon  paffes  the  meridian  along  with  the  fun  by 
fuppofition.  Therefore,  to  makeule  of  this  table,  we  mud 
take  the  difference  between  the  fird  number  of  the  column, 
inti  tied  time  of  high  water,  from  the  time  of  high  water  at 
full  and  change  peculiar  to  any  place,  and  add  this  to  all 
the  other  numbers  of  that  column.  This  adapts  the  table 
to  the  given  place.  Thus,  to  know  the  time  of  high  water 
at  Leith  when  the  moon  is  50°  e?.d  of  the  fun,  at  her  mean 
didance  from  the  earth,  take  22'  from  4I1.  30',  there  remains 
4.08.  Add  this  to  oh.  48',  and  we  have  6h,  ^6'  for  the 
hoiu*  of  high  water.  (The  hour  of  high  water  at  new  and  full 
moon  for  Edinburgh  is  marked  4I1.  30'  in  Mafkelyne’s  ta¬ 
bles,  but  we  do  not  pretend  to  give  it  as  the  exadl  determi¬ 
nation.  This  would  require  a  feries  of  accurate  oblerva- 
tions.) 

It  is  by  no  means  an  eafy  matter  to  ascertain  the  time  of 
high  water  with  precifion.  It  changes  fo  very  flowlv,  that 
we  may  eafily  midake  the  ex  a  61  minute.  The  bed  method 
is  to  have  a  pipe  with  a  fmail  hole  near  its  bottom,  and  a 
float  with  a  long  graduated  rod.  The  water  gets  in  by  the 
fmall  hole  and  raifes  the  float,  and  the  fmallnefs  of  the  hole 
prevents  the  hidden  and  irregular  darts  which  waves  would 
occafion.  Indead  of  obierviug  the  moment  ef  high  water, 
obferve  the  height  of  the  road  about  half  an  hour  before, 
and  wait  after  high  water  till  the  rod  comes  again  to  that 
height :  take  the  middle  between  them.  The  water  rifes 
6  fenfibly 


•*  See  Mr 
Caflini, 

Acad. 

PiniSy 

*734’ 


T  I  D  f 

fenfibiy  half  an  hour  before  tbe  top  or  the  tide,  and  quickly 
changes  the  height  of  the  rod,  fo  that  we  cannot  make  a 
great  mlftake  in  the  time.  #  r 

Mr  Bernoulli  has  made  a  very  careful  cowparifon  or  the 
theory  thus  correfted,  with  the  great  colledlion  of  obferva- 
•tlons  prefer ved  in  the  Idcpot  Js  la  Marine  at  Bred  and 
Rochefort  *  ;  and  finds  the  coincidence  very  great,  and  far 

Indeed  we  have 
which  fuppofe 


.exceeding  any  rule  which  he  had  ever  feen. 
no  rules  but  what  are  purely  empirical,  or 
a  uniform  progreffion  of  the  tides. 

The  heights  of  the  tides  are  much  more  affe&ed  by  local 
circumftaaces  than  the  regular  feries  of  their  times.  The 
regular  fpung  tide  fhould  be  to  the  neap  tide  in  the  fame 
proportion  in  all  places  ;  but  nothing  is  more  different  than 
this*  proportion.  In  fome  places  the  fpring  tide  is  not 
double  of  the  neap  tide,  and  m  other  places  it  is  more  than 
quadruple.  This  prevented  Bernoulli  from  attempting  to 
fix  the  proportion  of  M  to  S  by  means  of  the  heights  of 
the  tides.  Newton  had,  however,  done  it  by  the  tides  at 
Brillo!,  and  made  the  lunar  force  almoff  five  times  greater 
than  the  folar  force.  But  this  was  very  ill-founded,  for  tne 
reafon  now  given. 

Yet  Bernoulli  faw,  that  in  all  places  the  tides  gradually 
decreafed  from  the  fyfcigies  to  the  quadratures.  He  there¬ 
fore  prefumed,  that  they  decreafed  by  a  fimilar  law  with 
the  theoretical  tides,  and  has  given  a  very  ingenious  method 
of  accommodating  the  theory  to  any  tides  which  may  be 
obferved.  Let  A  be  the  fpring  tide,  and  B  the  neap  tide 
in  any  place.  Then  form  an  M  and  an  S  from  theie,  by 

making  M  =  —7—,  and  S  =  ^7 — ;  fo  that  M  +  S  may 

be  =  A,  and  M  —  S  =  B  agreeable  to  theory.  Then  with 
•this  M  and  S  compofe  the  general  tide  T,  agreeable  to  the 
conflru&ion  of  the  problem.  We  may  be  perfuaded  that 
•the  refult  cannot  be*  far  from  the  truth.  The  following 
table  is  calculated  for  the  three  chief  diftances  of  the  moon 
from  the  earth. 
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Obferve  tlv  this  table  is  corre&ed  for  the  retardation 
anting  from  the  inertia  of  the  waters.  Thus  when  the 
moon  i3  20  degrees  from  the  fun,  the  mean  diffance  tide  is 
isooA+o,ocB,  which  is  the  theoretical  tide  eorre  [ponding 
to  conjunction  or  opposition. 
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We  have  now  given  in  fufficient  detail  the  phenomena  of  TV 
the  tides  along  the  equator,  when  the  fun  and  moon  are  v 
both  in  the  equator,  (hewing  both  their  times  and  their 
magnitude.  When  we  recoiled  that  all  the  fe&ions  of  an 
oblong  fpheroid  by  a  plane  paffing  through  an  equatorial 
diameter  are  ellipfes,  arid  that  the  compound  tide  is  a  com¬ 
bination  of  two  filch  fpheroid s,  we  perceive  that  every  fee- 
tion  of  it  through  the  centre,  and  perpendicular  to  the  plane 
in  which  the  fun  and  moon  are  fituated,  is  alfo  an  eliipfe, 
whofe  fhorter  axis  is  the  equatorial  diameter  of  a  fpring 
tide.  This  is  the  great eff  depreffion  in  all  fituations  of  the 
luminaries  ;  and  the  points  of  greateft  deprefiion  are  the 
lower  poles  of  every  compound  tide.  Whc-n  the  luminaries 
are  in- the  equator,  thefe  lower  poles  coincide  with  the  poles 
of  the  earth.  The  equator,  therefore,  of  every  compound 
tide  is  alfo  an  eliipfe ;  the  whole  circumference  of  which  is 
lower  than  any  other  fedtion  of  this  tide,  and  gives  the 
place  of  low  water  in  every  part  of  the  earth.  In  bke 
manner,  the  fedtion  through  the  four  poles,  upper  and  lower, 
crives  the  place  of  high  water.  Thefe  two  fedtions  are  ter- 
reffrial  meridians  or  hour  circles,  when  the  luminaries  are  in 
the  equator. 

Hence  it  follows,  that  all  that  we  have  already  faid  as  to 
the  times  of  high  and  low  water  may  be  applied  to  every 
place  on  the  iurface  of  the  earth,  when  the  iun  and.  mcon 
are  in  the  equator.  But  the  heights  of  tide  will  diminifii 
as  we  recede  from  the  equator.  The  heights  muff  be  re¬ 
duced  in  the  proportion  of  radius  to  the  cofine  of  the  lati¬ 
tude -of  the  place.  But  in  every  other  fituation  of  the  fun 
and  moon  all  the  circumffances  vary  exceedingly.  It  is  very 
true,  that  the  determination  of  the  elevation  of  the  waters 
in  any  place  whatever  is  equally  eafy.  The  difficulty  is, 
to  exhibit  for  that  place  a  come Aed  view  of  the  whole  tide, 
with  the  hours  of  flood  and  ebb,  and  the  difference  between 
high  and  low  water.  This  is  not  indeed  difficult ;  but  the 
procefs  by  the  ordinary  rules  of  fpherical  trigonometry,  h 
tedious.  When  the  fun  and  moon  arc  not  near  conjunction 
or  oppofition,  the  ffiape  of  the  ocean  refembles  a  turnip, 
which  is  flat  and  not  round  in  its  broadeft  part.  Before 
we  can  determine  with  precifion  the  different  phenomena 
in  connexion,  we  mull  afeertain  the  pofition  or  attitude  .of 
this  turnip;  maiking  on  the  Iurface  of  the  earth  both  its 
elliptical  equators.  One  of  thefe  is  the  plane  paffing  thro' 
the  fun  and  moon,  and  the  other  is  perpendicular  to  it, 
and  marks  the  place  of  low  water.  And  we  muff  mark  in 
like  manner  its  firfl  meridian,  which  paffes  through  all  the 
four  poles,  and  marks  on  the  furrace  ot  the  earth  the  place 
of  high  water.  The  pofition  of  the  greateft  feClion  ot  this 
compound  fpheroid  is  frequently  much  inclined  to  the  earth’s 
equator  ;  nay,  foinetimes  is  at  right  angles  to  it,  when 
the  moon  has  the  fame  ri_;ht  afcenfion  with  the  fun,  but 
a  different  declination.  In  thefe  cafes  the  ebb  tide  on  the 
equator  is  the  greateft  poffible ;  for  the  lower  poles  of  the 
compound  fpheroid  art  in  the  equator.  Such  fituations 
occafion  ?.  very  complicated  calculus.  We  muff  therefore 
content  ourfelves  with  a  good  approximation. 

And  fir  ft,  with  refpedt  to  the  times  of  high  water.  It 
will  be  fufficient  to  conceive  the  fun  and  moon  as  always  in 
one  plane,  viz.  the  ecliptic.  The  orbits  of  the  fun  arid 
moon  are  never  more  inclined  than  5  *  degrees.  This  will 
make  very  little  difference  ;  for  when  the  luminaries  are  fo 
iituated  that  the  great  circle  through  them  is  much  inclined 
to  the  equator,  they  are  then  very  near  to  each  other,  and 
the  form  of  the  tphetoid  is  little  different  from  what  it 
would  be  if  they  were  really  in  conj  unci  ion  or  oppofitiom 
It  vtll  therefore  be  fufficient  to  conlider  the  moon  in  three 
different  fituations. 

1.  In  the  equator.  The  ooint  of  higheft  water  is  never  jar- 

ther 
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tlier  from  the  moon  than  1  50,  when  Hie  is  in  apogee  and 
the  fun  in  perigee.  Therefore  if  a  meridian  be  drawn  thro’ 
the  Doint  of  higheft  water  to  the  equator,  the  arch  m  h  of 
fig.  4.  will  be  represented  on  the  equator  by  another  arch 
about  /  V  of -this  by  reafon  of  the  inclination  of  the  equa¬ 
tor  and  ecliptic.  Therefore,  to  have  the  time  of  high  wa¬ 
ter,  multiply  the  numbers  of  the  columns  which  exprefs  the 
difference  of  high  water  and  the  moon’s  Southing  by  xPoV 
and  the  products  give  the  real  difference. 

2.  Let  the  moon  be  in  her  greateff  declination.  The 
arch  of  right  afceniion  corresponding  to  mb  will  be  had  by 
multiplying  mb ,  or  the  time  correfponding  to  it  in  the 
table,  by  VV- 

3.  When  the  moon  is  in  a  middle  fitnation  between  theie 
two  extremes,  the  numbers  of  the  table  will  give  the  right 
afcenfion  correfponding  to  mb  without  any  corre&ion,  the 
d  iff  a  nee  from  the  equator  compenfatip.gfor  the  obliquity  of 
the  ecliptic  arch  mb. 

The  time  of  low  water  is  not  fo  eafily  found;  and  we 
muff  either  go  through  the  whole  trigonometrical  procefs, 
or  content  "ourfelves  with  a  lefs  perfect  approximation. 
The  trigonometrical  procefs  is  not  indeed  difficult  :  We 
muff  find  the  pofition  of  the  plane  through  the  fun  and 
moon.  A  great  circle  through  the  moon  perpendicular  to 
this  is  the  line  of  high  water  ;  and  another  perpendicular 
circle  cutting  this  at  right  angles  is  the  circle  of  low  water. 

But  it  will  be  abundantly  exad  to  confider  the  tide  as 
accompanying  the  moon  only. 

Let  NQSE  (fig.  7.)  be  a  fe&ion  of  the  terraqueous 
globe,  of  which  N  and  S  are  the  north  and  fonth  poles  and 
LOO  the  equator.  Let  the  moon  be  in  the  direction  CM, 
having  the  declination  BQ.  Let  D  be  any  place  on  the 
earth’s  furface.  Draw  the  parallel  LDC  of  latitude.  Let 
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2.  When  the  noon  has  declination,  the  duration  and  al'o  ^ 
the  height  of  a  fuperior  tide  at  any  place  is  greater  than 
that  of  the  inferior  ;  or  is  lefs  than  it,  according  as  the 
moon’s  declination  and  the  latitude  of  the  place  are  of  the 
fame  or  oppoffte  names. 

This  is  an  important  circnmffauee.  It  frequently  hap¬ 
pens  that  the  inferior  tide  is  found  the  greateff  when  it 
fhould  be  the  leaff  ;  which  is  particularly  the  cafe  at  the 
Nore.  This- {hows,  without  further  reafening,  that  the  tide 
at  the  Nore  is  only  a  branch  of  the  regular  tide.  1  he  re¬ 
gular  tide  comes  in  between  Scotland  and  the  continents 
and  after  travelling  along  the  coafi;  leadies  the  ihatnes, 
while  the  regular  tide  is  juff  coming  in  again  between  Scot¬ 
land  and  the  continent. 

3.  If  the  moon’s  declination  is  equal  to  the  colatitude  of 
the  place,  01  exceeds  it,  there  will  be  only  one  tide  in  a  lu¬ 
nar  day.  It  will  be  a  fuperior  or  an  inferior  tide,  accord¬ 
ing  as  the  declination  of  the  moon  and  the  latitude  of  the 
place  are  of  the  fame  oroppohte  kinds.  I‘or  the  equator  of 
the  tide  cuts  the  meridian  in  /  and  F.  Therefore  a  place 
which  moves  in  the  parallel  cf  has  high  water  when  at  <r, 
and  12  lunar  hours  afterwards,  has  low  water  when  at/. 
And  any  place  h  which  is  ftill  nearer  to  the  pole  N  has 
high  water  when  at  b,  and  12  lunar  hours  afterwards  has 
low  water  at  in.  T  here  to  re,  as  the  moon  s  declination  ex¬ 
tends  to  30°,  all  places  farther  north  or  fouth  than  the  la¬ 
titude  60°  will  fometimes  have  only  one  tide  in  a  lunar 
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IV  F  b'f  be  the  oeean,  formed  into  a  fpheroid,  of  which  13  b 
is- the  axis  and /F  the  equator. 

As  the  place  D  is  carried  along  the  parallel  CDL  by  the 
rotation,  of  the  earth,  it  will  p?.fs  in  fncceffion  through  dif¬ 
ferent  deDtlis  of  the  watery  fpheroid.  It  will  have  high 
water  when  at  C  and  L,  and  low  water  when  it  erodes  the 
circle /OF.  Draw  the  meridian  N  d  G,  and  the  great  cir¬ 
cle  B  db .  The  arch  GQ,  when  conveited  into  lunar  hours 
(each  about  62  minutes),  gives  the  duration  of  the  flood 
dc  and  of  the  fubfequent  ebb  c  d>  which  happen  while 
the  moon  is  above  the  horizon  ;  and  the  arch  EG  will 
give  the  durations  of  the  flood  and  of  the  ebb  which,  hap¬ 
pen  when  the  moon  is  below  the  horizon.  It  is  evident, 
that  thefe  two  floods  and  two  ebbs  have  unequal  durations. 
When  D  is  at  C  it  has  high  water ;  and  the  height  of  the 
tide  is  CO.  For  the  fpheroid  is  fuppofed  to  touch  the 
fphere  on  the  equator /OF,  fo  that  of  CO  is  the  difference 
between  high  and  low  water.  At  L  the  height  of  the  tide 
L  LL' ;  and  if  we  deferibe  the  circ’e  LN  7,  G  q  is  the  dif¬ 
ference  of  thefe  high  waters,  or  of  thefe  tides. 

Hence  it  appears,  that  the  two  tides  of  one  lunar  day 
may  be  conffderably  different,  and  it  is  proper  to  diffingvifh 
them  by  different  names.  We  ffialLcall  that  a  fuperior  tide 
which  happens  when  the  moon  is  above  the  horizon  during 
high  water.  The  other  may  he  called  the  inferior  tide . 
The  duration  of  the  fuperior  tide  is  meafnred  by  2  GQ^, 
and  that  of  the  inferior  tide  by  2  LG,  and  4  0*0  meaftues 
the  difference  between  the  whole  duration  of  a  fuperior  and 
©f  an  inferior  tide. 

From  this  conftru&ion  we  may  learn  in  general,  1.  WThen 
the  moon  has  no  declination,  the  durations  and  alio  the 
heights  of  the  fuperior  and  inferior  tides  are  equal  in  all 
parts  of  the  world.  For  in  this  cafe  the  tide  equator  / F 
coincides  with  the  meridian  NOS,  and  the  poles  B'  V  of  the 
watery  fpheroid  are  on  the  earth’s  equator. 


day. 

4.  The  fine  of  the  arch  GO,  which  meafurea  jthof  the 
difference  between  the  duration  of  a  fuperior  and  inferior’ 
tide,  is  tan.  lat.  X  tan.  deck  For  in  the  fpherical  tri¬ 
angle  d  OG 

Rad  :  cotan.  JOG  =  tan.  dG  :  fin.  GO,  and 
Sin.  GO  =  tan.  d  OC/X  tan.  d  G,  ==  tan.  decl  X  tan.  lat. 
Hence  we  fee,  that  the  difference  of  the  durations  of  the 
fuperior  and  inferior  tides  of  the  fame -day  increafe  both  with 
the  moon’s  declination  and  with  the  latitude  of  the  place. 

The  different  fituations  of  the  moon  and  of  the  place  of 
obfeivation  affedt  the  heights  of  the  tides  no  lefs  remarkably. 
When  the  point  D  comes  under  the  meridian  NBQjn  which 
the  moon  is  fituated,  there  is  a  fuperior  high  water,  and 
the  height  of  the  tide  above  the  low  water  of  that  (by  is 
CC'.  When  D  is  at  L,  the  height  of  the  inferior  tide  is 
LX/.  The  elevation  above  the  inferibed  fphere  is  M  X 
cof. 1  y,  y  being  the  zenith  diitnnce  of  the  moon  at  the  phee 
of  obfervation.  , Therefore  at  high  water,  which  by  the 
theory  is  in  the  place  diredlly  under  the  moon,  the  height, 
of  the  tide  is  as  the  fquareof  the  cofine  of  the  moon’s  zenith 
or  nadir  diftance. 

Hence  we  derive  a-  conftrudtion  which  folves  all  queftfons 
relating  to  the  height  of  the  tides  with  great  facility,  free 
from  all  the  intricacy  and  ambiguities  of  the  algebraic  ana- 
lyfis  employed  by  Bernoulli. 

With  the  radius  CQ_—  M  (the  elevation  produced  by 
the  moon  above  the  inferibed  fphere)  deferibe  the  circle  p 
QPE  (fiq.  8.)  to  reprefent  a  meridian,  qf  which  P  and  p 
are  the  poles,  and  EQjhe  equator.  Biledl  CP  in  O  ;  and 
round  O  deferibe  the  circle  PBCD.  Let  M  be  the  place 
over  wiiich  the  moon  is  vertical,  and  Z  he  the  place  of  ob- 
fervatiom  MQJs  the  moon’s  declination,  and  ZQ^is  the 
latitude  of  the  place.  Draw  MC  m,  ZCN,  cutting  the 
{mail  circle  in  A  and  B.  Draw  AGI  perpendicular  to  CP, 
and  draw  Cl * ,  which  will  cut  off  an  arch  QM.  MZ 

and  are  the  moon’s  zenith  and  nadir  dittances.  Draw 
the  diameter  BD,  and  the  perpendiculars  IK,  GH,  and  AF. 
Alfo  draw  OA,  PA,  AB,  ID. 

Then  DF  is  the  fuperior  tide,  DK  is  the  inferior  tide,, 
and  DPI  is  the  arithmetical  mean  tide. 

i/osT 


Tide. 
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For  the  angles  BCA,  BDA,  handing  on  BA,  are  equal. 
Alfo  the  angles  IDB,  ^CM,  are  equal,  being  fnpplements 
of  the  amdeTCB.  Therefore,  if  BD  be  made  radius,  DA 
arid  DI  are  the  fines  of  the  zenith  and  nadir  tliFances  of 
the  moon. 

But  BD  :  DA  =  DA  :  DF.  Therefore  DF '  ==  M  X 
cof.*  j,  =  the  height  Z  s  of  the  fuperior  tide.  Alfo  DK 
rr:  M*  cof.  2y',  ~  the  height  n  rJ  of  the  inferior  tide. 

Alfo,  becaufe  I A  is  bife&ed  in  G,  KF  is  bifedted  in  H, 

and  DH^:  =  the  medium  tide. 

2 

Let  us  trace  the  relation  of  the  confequences  of  the  va¬ 
rious  pofitions  of  Z  and  M,  as  we  formerly  confidered  the 
refults  of  the  various  fituations  of  the  fun  and  moon. 

Fiift,  then,  let  Z  retain  its  place,  and  let  M  gradually 
approach  it  from  the  equator.  When  M  is  in  the  equator, 
A  and  I  coincide  with  C,  and  the  thiec  points  F,  K,  and 
H,  coincide  in  i. 

As  M  aporoaches  to  Z,  A  and  I  approach  to  B  and  D; 
DF  increases,  and  DK  diminifiies.  The  iuperioror  inferior 
tide  is  greateF  when  the  moon  is  in  M  or  in  N ;  and  DF 
is  then  —  M.  As  the  moon  paffes  to  the  northward  of  the 
place,  the  fuperior  and  inferior  tides  both  diminifii  till  I 
comes  to  D  ;  at  which  time  MQJs  equal  to  ZP,  and  there 
is  no  inferior  tide.  This  however  conuot  happen  if  s  P  is 
greater  than  30°,  becaufe  the  moon  never  goes  farther 
from  the  equator.  M  Fill  going  north,  we  have  again  a 
perpendicular  from  I  on  BD,  but  below  I,  indicating  that 
the  inferior  tide,  now  meafured  by  DK,  belongs  to  the  he- 
raifphcroid  next  the  moon.  Alfo,  as  M  advances  from  the 
equator  northward,  DPI  diminifiies  continually.  Firft,  while 
H  lies  between  O  and  B,  becaufe  G  approaches  O  ;  and 
afterwards,  when  G  is  above*  O  and  H  lies  between  O  and 
D.  It  is  otherwife,  however,  if  ZO^is  greater  than  45°; 
for  then  DB  is  inclined  to  EQjihe  other  way,  and  DH  in- 
creafes  as  the  point  G  rifes. 

In  the  next  place,  let  M  retain  its  pofition,  and  Z  pro¬ 
ceed  along  the  meridian. 

Let  us  begin  at  the  equator,  or  fuppofe  Q^the  place  of 
obfervation.  BD  then  coincides  with  CP,  and  the*  three 
lines  DF,  DIv,  and  DH,  all  coincide  with  PG,  denoting 
the  two  equal  tides  Qj?  and  E  e  and  their  medium,  equal 
to  either.  As  Z  goes  northward  from  Q,  BOD  detaches 
itielf  from  COP;  the  line  DF  increafes,  while  DK  and 
])H  diminifh.  When  Z  has  come  to  M,  F  and  B  coincide 
with  A,  and  DK  and  DH  are  Fill  more  dimir.ifhed.  When 
Z  pafies  M,  all  the  three  lines  DF,  DK,  and  DH,  conti¬ 
nue  to  diminifh.  When  Z  comes  to  latitude  45°,  DB  is 
patalleFtoTA  and  EQ^,  and  the  point  H  coincides  with 
O.  T  his  fituation  of  Z  has  the  peculiar  property  that  DH 
(now  DO)  is  the  fame,  whatever  be  the  declination  of  the 
moon.  For  IA  being  always  parallel  to  DB,  OK  and  OF 
will  be  equal,  and  DO  will  be  half  of  DK  and  DF  however 
they  may  vary.  When  Z  gets  fo  far  north  that  Z  P  is 

MQj  the  diameter  bd  falls  on  I;  io  that  dh  vanifhes,  and 
we  have  only  df.  And  when  Z  goes  Fill  farther  north,  dh 
appears  on  the  other  fide  of  #I.  When  Z  arrives  at  the  pole, 
I3D  again  coincides  with  PC,  D  with  C,  andDF,  DK,  and 
DH,  coincide  with  CG. 

Thefc  variations  of  the  points  F,  K,  and  H,  indicate  the 
following  phenomena. 

1.  The  grcateF  tides  happen  when  the  moon  is  in  the 
zenith  or  nadir  of  the  place  of  obfervation  ;  for  then  the 
point  B  coincides  with  A,  and  DF  becomes  DB  ;  that  is, 
=  M,  indicating  the  full  tide  BB'. 

2.  When  the  moon  is  in  the  equator,  the- fuperior  and  in¬ 
ferior  tides  have  equal  heights,  M’cof.2  lat.  For  then 
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A  and  I  coincide  with  C,  and  the  points  F  and  IC  coincide  Tide, 
in  /,  and  D  i  is  =  DB  •  cof.2  BDC,  =  M  •  cof.2  lat.  — r- 

3.  If  the  place  of  obfervation  is  in  the  equator,  the  in¬ 
ferior  and  fuperior  tides  are  again  ecjual,  whatever  is  the 
moon’s  declination  :  For  then  B  coincides  with  C,  and  the 
points  F,  K,  arid  H,  coincide  with  G  ;  and  PG  =  PC  *  cof.2 
APG,  ~  M  *  cof.2  deck  moon. 

4.  The  fuperior  tides  are  greater  or  lefs  than  the  inferior 
tides  according  as  the  latitude  and  declination  are  of  the 
fame  or  of  oppofite  names.  For  by  making  Qj  =  QZ,  and 
drawing  K  C  * ,  cutting  the  fmall  circle  in  /?,  we  fee  that  the 
figure  is  reverfed.  The  difference  between  the  fuperior  and 
inferior  tides  is  KF,  or  I A  X  cofin.  of  the  angle  formed  by 
I A  and  DB  ;  that  is,  of  the  angle  BD  B  which  is  the  com¬ 
plement  of  twice  ZQ  ;  becaufe  BOC  =  2  ZCQ^  Now  I A 
is  2  GA,  =r  2  OA*  fm.  2MQjzt  PC  *  fin.  2  MQ^,  =  M  •  fin. 

2  deck  Therefore  the  difference  of  the  fuperior  and  infe¬ 
rior  tides  is  M  *  fin.  2  declin.  fin.  2  lat. 

5.  If  the  colatitude  be  equal  to  the  declination,  or  lefs 
than  it,  there  will  be  no  inferior  tide,  or  no  fuperior  tide,  ac¬ 
cording  as  the  latitude  of  the  place  and  declination  of  the 
moon  are  of  the  fame  or  oppofite  names. 

For  when  PZ  =  MQ^,  D  coincides  with  I,  and  IK  va- 
nifiies.  When  PZ  is  lefs  than  MQ^,  the  point  D  is  between 
C  and  I,  and  the  point  Z  never  paffes  through  the  equator 
of  the  watery  fpheroid  ;  and^the  low  water  of  its  only  tide 
is  really  the  fummit  of  the  interior  tide. 

6.  At  the  pole  there  is  no  daily  tide  :  but  there  are  two 
monthly  tides  zz  M  *  fin.2  declin.  and  it  is  low  water  when 
the  moon  is  in  the  equator. 

7.  The  medium  tide,  reprefented  by  DH,  is  =z  M  X 
i  +  cof.  2  lat.  X  cof.  2  declin..  ^  DH  _  DO  +  0H. 

2 

Now  OH  is  equal  to  OG  X  cof.  GOBI  rr  OG  *  cof.  2  ZQ^ 

And  OG  =  OA  *  cof.  GOA,  =  O A  *  cof.  2  MQ^  There¬ 
fore  OH  =  OA  •  cof.  2  Z(Vg  cof.  2  MQ.  Therefore  DH 
=  O  A  +  OA  •  cof.  2  ZQ*  cof.  2 

+  cof.  Let  th!s  for  the  future 


M  X- 

2 

be  called  m. 

Afi  B.  The  moon’s  declination  never  exceeds  30°.  There¬ 
fore  cof.  2  MQJs  always  a  pofitivc  quantity,  and  never  lefs 
than  L  which  is  the  cofine  of  6oQ.  While  the  latitude  is 
lefs  than  450,  cof.  2  lat.  is  alfo  a  pofitive  quantity.  When  it  is 
precifely  450  the  cofine  of  its  double i3  o\  and  when  it  is  greater 
than  4;,  the  cofine  of  its  double  is  negative.  Hence  we  fee, 

1.  That  the  medium  tides  are  equally  affe&ed  by  the 
northern  and  fouthern  declinations  of  the  moon. 

2.  If  the  latitude  of  the  place  is  450,  the  medium  tide 
is  always  l  M.  'Phis  is  the  reafon  why  the  tides  along  the 
coaFs  of  France  and  Spain  are  fo  little  affedled  by  the  de¬ 
clination  of  the  moon. 

3.  If  the  latitude  is  lefs  than  450,  the  mean  tides  increafe 
as  the  moon’s  declination  diminifiies.  The  contrary  hap¬ 
pens  if  ZQJs  greater  than  450.  For  DH  increafes  or  di- 
minifiies  while  the  point  G  feparates  from  C  according  as 
the  angle  COD  is  greater  or  lets  than  COB  ;  that  is,  ac¬ 
cording  as  PCZ  is  greater  or  lefs  than  ZCQ^ 

4.  When  Z  is  in  the  equator,  H  coincides  with  G,  and 
the  effedt  of  the  moon’s  declination  on  the  height  of  the 
tides  is  the  moF  fenfible.  The  mean  tide  is  then  ==  M 
1  -f-  cof.  2  MQ_ 

2  . 

All  that  we  have  now  faid  may  be  faid  of  the  folar  tide, 
putting  S  in  place  of  M. 

Alfo  the  fame  things  hold  true  of  fpring  tides,  putting 
M  +  S  in  place  of  M. 

But, 
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afceitain  the  cffe&s  of  declination  and  and  is  compounded  with  the  a&i 


D 


Bat  in  order  to 
latitude  on  other  tides, ,r  we  mull  make  a  much  more  com¬ 
plicated  conftrudtfon,  even  tho’  we  fuppofe  both  luminaries 
in  the  ecliptic.  For  in  this  cafe  the  two  depreffed  poles  of 
the  watery  fpheroid  are  not  in  the  poles  of  the  earth  ;  and 
therefore  the  fe&ions  of  the  ocean,  made  by  meridians,  are 
by  no  means  ellipfes. 

In  a  neap  tide,  the  moon  is  vertical  at  B  (fig.  7.  or  8.), 
and  the  fun  at  fome  point  of  / F,  900  from  B.  If  O  be 
this  point,  the  conftrudlion  for  the  heights  of  the  tides  may 
he  made  by  adding  to  both  the  fuperior  and  inferior  tides 
for  any  point  D,  the  quantity  M  +  S  —  D'F  or  DK  X 

fin.2  2  Q_ 


fin.2  d  O,  M  +  S  —  tide  X 


‘  as  is  evident. 


cof.2 

But  if  the  fun  be  vertical  at  </,  d  will  be  the  higheft  part 
of  the  circle  f  OF,  and  no  corredlion  is  neceffary.  But  in 
this  cafe  the  circle  of  high  water  will  be  inclined  to  the  me¬ 
ridian  in  an  angle  equal  to  d  BO  (fig.  7.),  and  neither  the 
times  nor  elevations  of  high  water  will  be  properly  afeertained, 
and  the  error  in  time  maybe  confiderable  in  high  latitudes. 

The  inaccuracies  are  not  fo  great  in  intermediate  tides, 
and  refpedl  chiefly  the  time  of  high  water  and  the  height  of 
low  water. 

The  exadl  computation  is  very  tedious  and  peculiar,  fo 
that  it  is  hardly  poffible  to  give  any  account  of  a  regular 
progrefs  of  phenomena ;  and  all  we  can  do  is,  to  a  (certain 
the  precife  heights  of  detached  points.  For  which  reafons, 
wc  mull  content  ourfelves  with  the  conftrudlion  already  gi¬ 
ven.  It  is  the  exadl  geometrical  expreflion  of  Bernoulli's 
analyfi?,  and  its  confequences  now  related  contain  all  that  he 
has  inveftigated.  We  may  accommodate  it  very  nearly  to  the 
real  (late  of  things,  by  fuppoling  PC  equal,  not  to  CO  of 
fig.  4.  but  to  MS,  exhibiting  the  whole  compound  tide. 
And  the  point  B,  inftead  of  reprefenting  the  moon’s  place, 
muft  reprefent  the  place  of  high  water, 

Thus  have  we  obtained  a  general,  though  not  very  accu¬ 
rate,  view  of  the  phenomena  which  mull  take  place  in  dif¬ 
ferent  latitudes  and  in  different  declinations  of  the  fun  and 
moon,  provided  that  the  phyfical  theory  which  determines 
the  form  and  pofition  of  the  watery  fpheroid  be  juft.  We 
have  only  to  compute,  by  a  very  limple  procefs  of  fpherical 
trigonometry,  the  place  of  the  pole  of  this  fpheroid.  The 
fecond  conftru&ion,  in  fig.  8.  (hows  us  all  the  circumftances 
of  the  time  and  liei  ht  of  high  water  at  any  point.  It  will 
be  recollected,  that  in  computing  this  place  of  the  pole,  the 
anticipation  of  20  degrees,  arifing  from  the  inertia  of  the 
waters,  muft  be  attended  to. 

Were  we  to  inftitute  a  comparifon  of  this  theory  with 
obfervation,  without  farther  confideration,  we  fhould  Bill 
find  it  unfavourable,  partly  in  refpcCl  of  the  heights  of  the 
tides,  and  more  remarkably  in  refpeCl  of  the  time  of  low 
water.  We  muft  again  confider  the  effects  of  the  inertia  of 
the  waters,  and  recoiled!,  that  a^ regular  theoretical  tide  dif¬ 
fers  very  little  in  its  progrefs  from  the  motion  of  a  wave. 
Even  along  the  free  ocean,  its  motion  much  refembles 
that  of  any  other  wave.  All  waves  are  propagated  by  an  of- 
cillatory  motion  of  the  waters,  precifely  fimilar  to  that  of 
a  pendulum.  It  is  well  kuown,  that  if  a  pendulum  receive 
a  ftnall  impulfe  in  the  time  of  every  delcent,  its  vibrations 
may  be  increafed  to  infinity.  Did  the  fuceeffive  actions  of 
the  fun  or  moon  juft  keep  time  with  the  natural  propaga¬ 
tion  of  the  tides,  or  the  natural  ofcillations  of  the  waters, 
the  tides  would  alfo  augment  to  infinity  :  But  there  is  an 
Infinite  odds  againft  this  exa&  adjuftment.  It  is  much  more 
probable  that  the  a&ion  of  to-day  interrupts  or  checks  the 
ofcillation  produced  by  yefterday's  aClion,  and  that  the  mo¬ 
tion  which  we  perceive  in  this  day’s  tide  is  what  remains, 
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of  to-day.  This  being 
the  cafe,  we  fhould  expedt  that  the  nature  of  any  tide  will 
depend  much  on  the  nature  of  the  preceding  tide.  There¬ 
fore  we  fhould  expedl  that  the  fuperior  and  inferior  tides  of 
the  fame  day  will  be  more  neaVy  equal  than  the  theory  de¬ 
termines.  The  whole  courfe  of  obfervation  confirms  this. 
In  latitude  450,  the  fuperior  and  inferior  tides  of  one  day 
may  differ  in  the  proportion  of  to  r,  and  the  tides  cor- 
refponding  to  thegreateft  and  leaft  declinations  of  the  moon 
may  differ  nearly  as  much.  But  the  difference  of  the  fu¬ 
perior  and  inferior  tides,  as  they  occur  in  the  lift  of  Obfer- 
vations  at  Rochefort,  is  not  the  third  part  of  this,  and  the 
changes  made  by  the  moon's  declination  is  not  above  one- 
half.  '1  here  "ore  we  (hall  come  much  nearer  the  true  mea- 
fure  of  a  fpring  tide,  by  taking  the  arithmetical  mean,  than 
by  taking  either  the  fuperior  or  inferior. 

We  fhould  expedl  lefs  deviation  from  the  theory  in  the 
gradual  diminution  of  the  tides  from  fpring  tide  to  neap 
tide,  and  in  the  gradual  changes  of  the  medium  tide  by  the 
declination  of  the  moon  ;  becaufe  the  fucceflive  changes  are 
very  fmall ;  and  when  they  change  in  kind,  that  is,  diminifh 
after  having  for  fome  time  augmented,  the  change  is  by  111- 
fenfible  degrees.  This  is  moft  accurately  confirmed  by  ob¬ 
fervation,  The  vaft  colleftion  made  by  Caflini  of  the  Ob- 
fervations  at  Breft  being  examined  by  Bernoulli,  and  the 
medium  of  the  two  tides  in  one  day  being  taken  for  the  tide 
of  that  day,  he  found  fuch  an  agreement  between  the  pro- 
greflion  of  thefe  medium  tides  and  the  progreffioti  of  the 
lines  MS  of  fig.  4.  that  the  one  feemed  to  be  calculated 
by  the  other.  He  found  no  lefs  agreement  in  the  changes 
of  the  medium  tides  by  the  moon's  declination. 

In  like  manner,  the  changes  produced  by  the  different  di- 
ftances  of  the  moon  from  the  earth,  were  found  abundantly 
conformable  to  the  theory,  although  not  fo  exadl  as  the 
other.  This  difference  or  inferiority  is  eafily  accounted  for  : 
When  the  moon  changes  in  her  mean  diftance,  one  of  the 
neap  tides  is  uncommonly  fmall,  and  therefore  the  fucceflive 
diminutions  are  very  great,  and  one  tide  ferifibly  affedls 
another.  The  fame  circumftanec  operates  when  fhe  changes 
in  apogee,  by  reafon  of  a  very  large  fpring  tide.  And  the 
changes  correfponding  both  to  the  fun's  diftance  from  the 
earth  and  his  declination  agreed  almoft  exadlly. 

All  thefe  things  confidered  together,  we  have  abundant 
reafon  to  conclude,  that  not  only  the  theory  itfelr  is  juil  in 
principle  (a  thing  which  no  intelligent  naturalift  can  doubt), 
but  alfo  that  the  data  which  are  aflumed  in  the  application 
are  properly  chofen  ;  that  is,  that  the  proportion  of  2  to 
5  is  very  nearly  the  true  proportion  of  the  mean  folar  and 
lunar  forces.  If  we  now  compute  the  medium  tide  for  any 
place  in  fuccefiion,  from  fpring  tide  to  neap  tide,  and  ftill 
more,  if  we  compute  the  feriesof  times  of  their  occurrence, 
we  ffiall  find  as  great  an  agreement  as  can  be  defired.  Not 
but  that  there  arc  many  irregularities ;  but  thefe  are  evi¬ 
dently  fo  anomalous,  that  we  can  aferibe  them  to  nothing 
but  circumftances  which  are  purely  local. 

This  general  rule  of  computation  muft  be  formed  in  the 
folowing  maimer : 

The  fpring  tide,  according  to  theory,  being  called  A, 
and  the  neap  tide  B,  recollect  that  the  fpring  tide,  according; 
to  the  regular  theory,  is  nieafured  by  M  -j-  S.  Recollcdl 
alfo,  that  when  the  lunar  tide  only  is  conlidered,  the  fupe- 
rior  fpring  tide  is  M  X  fin.2,  ZM  (fig.  8).  But  when 
we  confider  the  adlion  of  two  adjoining  tides  on  each 
other,  we  find  it  fafer  to  take  the  medium  of  the  fupe¬ 
rior  and  inferior  tides  for  the  meafure  ;  and  this  is  M  X 
i  4-  cof.2  2  ZO  X  cof.  2  MQ 

- nr,  n-,-  - - - - .  Let  this  be  called  m.  This 
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being  totally  the  effeft  of  M  as  „ 

'  declination,  may  be  taken  as  its  proper  meafure,  by  which 
we  are  to  calculate  the  other  tides  of  the  monthly  ieries 
from  fpring  tide  to  neap  tide. 

In  like  manner,  we  mud  compute  a  value  for  S,  as  mo¬ 
dified  by  declination  and  latitude  ;  call  this  j.  Then  fay, 

m  -U  s 

M  -f-  S  :  A  =  m  -j~  s  :  A  X 

This  fourth  proportional  will  give  the  tpring  t’de  as 
modified  for  the  given  declination  of  the  luminaries,  and  the 
latitude  of  the  place. 

Now  recollect,  that  the  medium  tide,  when  the  lumina¬ 
ries  are  in  the  equator,  is  A  X  col.2  lat.  Therefore  let 
y  bg  the  fpring  tide  obferved  at  any  place  when  the  lumi¬ 
naries  are  in  the  equator ;  and  let  this  be  the  medium  of  a 
great  many  obfei  vations  made  in  thefe  circumdances. .  This 
gives  A  *  col.2  lat.  (as  modified  by  the  peculiar  circv.m- 
ftances  of  the  place)  =  F.  Therefore  the  fourth  propor- 
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modified  by  latitude  and  found  t.  be  the  fame  In  all  places,  when  not  dlftnrbed  by 
-  '  •  1  different  winds.  In  like  manner,  the  luccdiion  ot  the  lowed 
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tioiial  now  given  changes  to  F  X 


m  -f  j 
M  +  S  •  col.2  lat. 


And 


a  fimilar  fubftitute  for  B  is  G  X  ^  <  Cof  2lat 

Laftly,  To  accommodate  our  formula  to  every  diftance  of 
the  earth  from  the  fun  and  moon,  let  D  and  a  be  the  mean 
difiances  of  the  fun  and  moon,  and  d  and  '■  their  ddlarices 
at  the  given  time  ;  and  then  the  -  two  fubditutes  become 


A3 

d -\r J  (M-f-S) 

A3</3M— <r3  D 3  S 


XFX 


X  GX 


m  s 


(M  -f*  b)  cof.2  lat* 

m  -f-  s 


d3s  3(M  — Sj  'NV">  (M— -S)  cof.2  lat. 

The  half  him  of  thefe  two  quantities  will  be  the  MC, 
and  their  half  difference  will  be  the  SC,  of  fig.  4-  with  which 
we  may  now  operate,  in  order  to  find  the  tide  for  any  other 
day  of  the  mendrual  feries,  by  means  of  the  elongation  «  of 
the  moon  from  the  fun  ;  that  is,  we  mud  fay  MC  +CS  : 

a  4~  b 

MC  —  CS  =  tan.  a  :  tan.  b  ;  then  *  =  and  y  = 

And  MS,  the  height  of  the  tide,  is  MC  X  cof.  2 y 
-f-  CS  X  cof.  2  X. 

Such  is  the  general  theory  of  the  tides,  deduced  from 
the  principle  of  univerlal  gravitation,  and  adjuded  to  that 
proportion  of  the  folar  and  lunar  forces  which  is  moll  con¬ 
fident  with  other  celedial  phenomena.  The  companion  of 
the  greated  and  lead  daily  retardations  of  the  tides  was 
with  great  judgment  preferred  to  the  proportion  of  fpring 
and  neap  tides,  felefted  by  Sir  Ifaac  Newton  for  this  pur- 
pofe.  This  proportion  mud  depend  on  many  Jocal  circum- 
llances.  When  a  wave  or  tide  comes  to  the  mouths  of  two 
rivers,  and  fends  a  tide  up  each,  and  another  tide  of  half  the 
magnitude  comes  a  fortnight  after  ;  the  proportion  of  tides 
lent  up  to  any  given  places  of  thefe  rivers  may  be  extremely 
different.  Nay,  the  proportion  of  tides  fent  up  to  two  di- 
flant  places  o;  the  fame  river  can  hardly  be  the  lame  ;  nor 
are  they  the  fame  in  any  river  that  we  know.  It  can  be 
demondrated,  in  the  drifted  manner,  that  the  farther  we 
go  up  the  liver,  where  the  declivity  is  greater,  the  neap  tide 
will  be  fmaller  in  proportion  to  the  fpring  tide.  But  it 
does  not  appear  that  the  time  of  fuccefiion  of  the  different 
tides  will  be  much  affefted  by  local  circumdances.  The 
tide  of  the  fecond  day  of  the  moon  being  very  little  lei's 
than  that  o:  the  fird.  will  be  nearly  as  much  retarded,  and 
the  intervals  between  their  arrivals  cannot  be  very  different 
from  the  real  intervals  of  the  undifturbed  tides  ;  according¬ 
ly,  the  fuccefiion  of  the  h/gheft  to  the  higheft  but  one  is 


and  the  lowed  but  one  is  found  equally  invariable  ;  and  the 
higheft  and  the  lowed  tides  obferved  in  any  place  muji  be 
accounted  the  fpring  and  neap  tides  of  that  place,  whether 
they  happen  on  the  day  of  full  and  half  moon  or  not.  Nay, 
we  can*  lee  here  the  explanation  of  a  general  deviation  of 
the  theory  which  we  formerly  noticed.  A  low  tide,  being 
lefs  able  to  overcome  obdruftions,  will  be  fooner  flopped, 
and  the  neap  tides  fhould  happen  a  little  earlier  than  by  the 
undillurbed  theory. 

With  all  thefe  correftions,  the  theory  now  delivered  will 
be  found  to  correfpond,  with  obfervation,  with  all  the  ex- 
aftnefs  that  we  can  reafonably  expeft.  We  had  an  oppor¬ 
tunity  of  comparing  it  with  the  phenomena  in  a  place  where 
they  are  very  lingular,  viz.  in  the  harbour  of  Biffefiedt  in 
Iceland.  The  equator  of  the  watery  fpheroH  frequently 
paffes  through  the  neighbourhood  of  this  place,  in  a  variety 
of  pofitions  with  refpeft  to  its  parallel  of  diurnal  revolution, 
and  the  differences  of  fupetior  and  inferior  tides  are  mod 
remarkable  and  various.  We  found  a  wonderful  conformity 
to  the  mod  diverfified  circumdances  of  the  theory. 

There  is  a  period  of  18  years,  refpefting  the  tides  in 
Iceland,  taken  notice  of  by  the  ancient  Saxons  ;  but  it  is  not 
diltinftly  deferibed.  Now  this  is  the  period  of  the  moon’s 
nodes,  and  of  the  greated  and  lead  inclination  of  her.  orbit 
to  the  equator.  It  is  therefore  the  period  o*  the  pofitions 
of  the  equator  of  the  tides  which  ranges  round  this  ifland, 
and  very  fenfibly  affefts  them. 

Hitherto  we  have  fuppofed  the  tides  to  be  formed  on 
an  ocean  completely  covering  the  earth.  Let  us  fee  how 
tliofe  may  be  determined  which  happen  in  a  fmall  and  con¬ 
fined  fea,  fuch  as  the  Cafpian  or  the  Black  Sea.  The  de¬ 
termination  in  this  cafe  is  very  fimple.  .  As  no  fupply  of 
water  is  fuppofed  to  come  into  the  bafon,  it  is  fufceptible  of 
a  tide  only  by  linking  at  one  end  and  riling  at  the  other. 
This  may  be  illufirated  by  fig.  6.  where  Cj,  Cy ,  are  two 
perpendicular  planes  bounding  a  fmall  portion  of  the  natu¬ 
ral  ocean.  The  water  will  fink  at  *  and  rife  at  x,  and  form 
a  furl  ace  o  t  r  parallel  to  the  equilibrated  furface  j-.  It  is 
evident  that  there  will  be  high  water,  or  the  greated  pof- 
fible  rile  at  r,  when  the  bafon  comes  to  that  pofition  where 
the  tangent  is  mod  or  all  inclined  to  the  diamater.  This 
will  be  when  the  angle  /  CB  is  45°  nearly,  and  therefore 
three  lunar  hours  after  the  moon’s  fouthing  ;  at  the  fame 
time,  it  will  be  low  water  at  the  other  end.  It  is  plain  that 
the  rife  and  fall  mud  be  exceedingly  fmall,  and  that  there 
will  be  no  change  in  the  middle.  I  he  tides  of  this  kind  in 
the  Cafpian  Sea,  in  latitude  450,  whofe  extent  in  longitude 
does  not  exceed  eight  degrees,  aie  not  above  feven  inches;, 
a  quantity  io  fmall,  that  a  flight  breeze  of  wind  is  fulficient 
to  check  it,  and  even  to  produce  a  rife  of  the  waters  in  the 
oppoiite  direftion.  We  have  not  met  with  any  accounts  of 
a  tide  being  obferved  in  this  fea. 

It  fhould  be  much  greater,  though  dill  very  fmall,  in  the 
Mediterranean  Sea.  Accordingly,  tides  are  obferved  there, 
but  dill  more  remarkably  in  the  Adriatic,  for  areafon  which 
will  be  given  by  and  by.  We  do  not  know  that  tides 
have  been  obferved  in  the  great  lakes  of  North  America. 
Thefe  tides,  though  fmall,  fhould  be  very  regular.  . 

Should  there  be  another  great  bafon  in  the  neighbour¬ 
hood  of  2;  lying  ead  or  wed  of  it,  we  fhould  obierve  a 
curious  phenomenon.  It  would  be  low  water  on  one  fide  of 
the  fhore  2;  when  it  is  high  water  on  the  other  lide  of  this 
partition.  It -the  tides  in  the  Euxine  and  Cafpian  Seas,  or 
in  the  American  lakes  which  are  near  each  other,  could  be 
obferved,  this  phenomenon  fhould  appear,  and  would  be  one 
of  the  prettied  examples  of  univerlal  gravitation  that  can 

bv 


T  I  D 


ide.  be  conceived.  Something  like  it  is  to  be  feen  at  Gibraltar. 
"f\r“'lt  is  high  water  on  the  eaft  fide  of  the  rock  about  10 
o’clock  at  full  and  change,  and  it  is  high  water  on  the  weft 
fide,  not  a  mile  diftsnt,  at  12.  This  difference  is  per¬ 
haps  the  chief  caufe  of  the  fingular  current  which  is  ob- 
ferved  in  the  Straits  mouth.  There  are  three  currents 
obferved  at  the  lame  time,  which  change  their  directions 
every  1  2  hours.  The  fmall  tide  of  the  Mediterranean  pro¬ 
ceeds  along  the  Barbary  fhore,  which  is  very  uniform  all 
the  way  from  Eoypt,  with  tolerable  regularity.  But  along 
the  northern  fide,  where  it  is  greatly  obftnuffed  by  Italy, 
the  iflands,  and  the  eaft  coaft  of  Spain,  it  fets  very  irregu¬ 
larly  ;  and  the  perceptible  high  water  on  the  Spanifh  coaft 
differs  four  hours  fiom  that  of  the  fouthern  coaft.  Thus  it 
happens,  that  one  tide  ranges  round  Europa  point,  and  ano¬ 
ther  along  the  fhore  near  Ceuta,  and  there  is  a  third  current 
in  the  middle  different  from  both.  Tts  .general  direction  is 
from  the  Atlantic  Ocean  into  the  Mediterranean  Sea,  but 
it  fometimes  comes  out  when  the  ebb  tide  in  the  Atlantic 
is  confide rable. 

Suppofe  the  moon  over  the  middle  of  the  Mediterranean. 
The  fur  face  of  the  fea  will  be  level,  and  it  will  be  half  tide 
at  both  ends,  and  therefore  within  the  Straits  of  Gibral¬ 
tar.  But  without  the  Straits  it  is  within  half  an  hour  of 
high  water.  'Therefore  there  will  be  a  current  fetting  in 
from  the  Atlantic.  About  three  and  an  half  hours  after, 
it  is  high  water  within  and  half  ebb  without.  The  cur¬ 
rent  now  fets  out  from  the  Mediterranean.  Three  hours 
later,  it  is  low  water  without  the  Straits  and  half  ebb 
within  ;  therefore  the  current  has  been  fetting  out  all  this 
while.  Three  hours  later,  it  is  half  flood  without  the 
Straits  and  low  water  within,  and  the  current  is  again  fet- 
tintr  in,  &c. 

Were  the  earth  fluid  to  the  centre,  the  only  fenfible  mo¬ 
tion  of  the  waters  would  be  up  and  down,  like  the  waves 
on  the  open  ocean,  which  are  not  brufhed  along  by  ftrong 
gales.  But  the  fhallownefs  of  the  channel  makes  a  horizon¬ 
tal  motion  neceffary,  that  water  may  be  fupplied  to  form 
the  accumulation  of  the  tide.  When  this  is  formed  on  a 
flat  fhelving  coaft,  the  water  muft  flow  in  and  out,  on  the 
flats  and  fluids,  while  it  rifes  and  falls.  Thefe  horizontal 
motions  muft  be  greatly  modified  by  the  channel  or  bed 
along  which  they  move.  When  the  channel  contracts  along 
the  line  of  flowing  water,  the  wave,  as  it  moves  up  the 
channel,  and  is  checked  by  the  narrowing  fhores,  muft  be 
reflected  back,  and  keep  a-top  of  the  waters  ftill  flowing  in 
underneath.  Thus  it  may  rife  higher  in  thefe  narrow  leas 
than  in  the  open  ocean.  This  may  ferve  to  explain  a  little 
tlic  great  tides  which  happen  on  fome  coafts,  fuch  as  the 
coait  of  Normandy.  At  St  Malo  the  flood  frequently  rifes 
50  feet.  But  we  cannot  give  any  thing  like  a  full  or  la- 
tis‘aftoiy  account  of  thefe  Angularities.  In  the  Bay  of 
Fundy,  and  particularly  at  Annapolis  Royal,  the  water 
fometimes  rifes  above  too  feet.  This  feems  quite  inexpli¬ 
cable  by  any  force  of  the  fun  and  moon,  which  cannot  raife 
the  waters  of  the  free  ocean  more  than  eight  feet.  Thefe 
great  floods  are  unqueftionably  owing  to  the  proper  timing 
of  certain  ofcillations  or  currents  adjoining,  by  which  they 
unite,  and  *orm  one  of  great  force.  Such  violent  motions 
of  water  are  frequently  leen  on  a  fmall  fcale  in  the  motions 
of  brooks  and  rivers;  but  we  are  too  little  acquainted  with 
hydraulics  to  explain  them  with  any  precifion. 

We  have  feen  that  there  is  an  ofcillation  of  waters  form¬ 
ed  under  the  fun  and  moon  ;  and  that  in  confequence  of  the 
rotation  of  the  earth,  the  inertia  and  the  want  of  perfeA 
fluidity  of  the  waters,  and  obftruCtions  in  the  channel,  this 
accumulation  never  reaches  the  place  where  it  would  finally 
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fettle  if  the  earth  did  not  turn  round  its  axis.  The  confe¬ 
quence  of  this  muft  be  a  general  current  of  the  waters  from 
eaft  to  weft.  This  may  be  feen  in  another  way.  The 
moon  in  her  orbit  round  the  earth  has  her  gravity  to  the 
earth  diminifhed  by  the  fun’s  difturbing  force,  and  therefore 
moves  in  an  orbit  Iefs  incurvated  than  fhe  would  deferibe  in¬ 
dependent  of  the  fun’s  a&ion.  She  therefore  employs  a 
longer  time.  If  the  moon  were  fo  near  the  earth  as  almoft 
to  touch  it,  the  fame  thing  would  happen.  Therefore  fup- 
pote  the  moon  turning  round  the  earth,  almoft  in  contact 
with  the  equator,  with  her  natural  undifturbed  periodic 
time,  and  that  the  earth  is  revolving  round  its  axis  in  the 
fame  time,  the  moon  would  remain  continually  above  the 
fame  fpot  of  the  earth’s  furface  (fuppofe  the  city  of  Quito), 
and  a  fpe&ator  in  another  planet  would  fee  the  moon  al¬ 
ways  covering  the  fame  fpot.  Now  let  the  fun  adt.  This 
will  not  affedt  the  rotation  of  the  earth,  becaufe  the  action 
on  one  part  is  exactly  balanced  by  the  aCtion  on  another. 
But  it  will  affedt  the  moon.  It  will  move  more  dowdy 
round  the  earth’s  centre,  and  at  a  greater  diftance.  It  will 
be  left  behind  by  the  city  of  Quito,  which  it  formerly  co* 
vered.  And  as  the  earth  moves  round  from  weft  to  eaft, 
the  moon,  moving  more  (lowly,  will  have  a  motion  to  the 
weft  with  rdpedt  to  Quito.  In  like  manner,  every  particle 
of  water  has  its  gravity  diminifhed,  and  its  diurnal  motion 
retarded  ;  and  hence  arifes  a  general  motion  er  current  from 
eaft  to  weft.  This  is  very  diftinCtly  perceived  in  the  At¬ 
lantic  and  Pacific  Oceans.  It  comes  round  the  Cape  of 
Good  Hope,  ranges  along  the  coaft  of  Africa,  and  then  lets 
diredlly  over  to  America,  where  it  meets  a  fimilar  ftream 
which  comes  in  by  the  north  of  Europe.  Meeting  the 
fhores  of  America,  it  is  defledted  both  to  the  fouth  along 
the  coaft  of  Brazil,  and  to  the  north  along  the  North  A- 
merican  (hores,  where  it  forms  what  is  called  the  Gulf 
Stream,  becaufe  it  comes  from  the  Gulf  of  Mexico.  'This 
motion  is  indeed  very  flow,  this  being  fuflacient  for  the  ac¬ 
cumulation  of  feven  or  eight  feet  on  the  deep  ocean  ;  but 
it  is  not  altogether  in  fenfible. 

We  may  expedt  differences  in  the  appearances  on  the 
weftern  fliores  of  Europe  and  Africa,  and  on  the  weftern 
fhore  of  America,  from  the  appearances  on  the  eaftern 
coafts  of  America  and  of  Afia,  for  the  genertl  current 
obftrudts  the  waters  from  the  weftern  fhores,  and  lends  them 
to  the  eaftern  fliores.  Alfo  when  vve  compare  the  wide 
opening  of  the  northern  extremity  of  the  Atlantic  Ocean 
with  the  narrow  opening  between  Kamtfchatka  and  Ame¬ 
rica,  we  fhould  expedt  differences  between  the  appearances 
on  the  weft  coafts  of  Europe  and  of  America.  The  obser¬ 
vations  made  during  the  circumnavi  rations  of  Captain  Cook 
and  others  fhow  a  remarkable  difference.  All  along  the 
weft  coaft  of  North  America  the  inferior  tide  is  very  tri¬ 
fling,  and  frequently  is  not  perceived. 

In  the  very  fame  manner,  the  difturbing  forces  of  the  fun 
and  moon  form  a  tide  in  the  fluid  air  which  furrounds  this 
globe,  confiding  of  an  elevation  and  depreflion,  which  move 
gradually  from  eaft  to  weft.  Neither  does  this  tide  ever  at-, 
tain  that  pofition  with  refpedl  to  the  difturbing  planets 
which  it  would  do  were  the  earth  at  reft  on  its  axis.  Hence 
arifes  a  motion  of  the  whole  air  from  eaft  to  weft  ;  and  this 
is  the  principal  caufe  of  the  trade-winds.  They  are  a  little 
accelerated  by  being  heated,  and  therefore  expanding.  They 
expand  moie  to  the  weft  ward  than  in  the  oppofite  direction, 
becaufe  the  air  expands  on  that  fide  into  air5  which  is  now 
cooling  and  contracting.  Theie  winds  very  evidently  fol¬ 
low  the  iun’s  motion,  tending  more  to  the  fouth  or  north  as 
lie  goes  fouth  or  north.  Were  this  motion  confiderably  af- 
fedted  by  the  expanfion  of  heated  air,  we  fhould  find  the 
air  rather  coming  northward  and  fouthward  from  the  torrid 
3X3  zone3 
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rone,  In  confluence  of  its  expanfion  in  that  climate.  We  fmalleft  motion  m  the  waters. 

J  i  r  i  1  ..  .  l _ _  J  L_.  ^  m  ft/- 


^repeat  it,  it  is  almoft  folely  produced  by  the  aerial  tide,  and 
is  necefiary  for  the  very  formation  of  this  tide.  We  cannot 
perceive  the  accumulation.  It  cannot  affedl  the  barometer, 
as  many  think,  becaufe,  though  the  air  becomes  deeper,  it 
becomes  deeper  only  becaufe  it  is  made  lighter  by  the  gra¬ 
vitation  to  the  fun.  Indead  of  preffing  morfc  on  the  cidern 
of  the  barometer,  we  imagine  that  it  preffes  lcfs  ;  becaufe, 
like  the  ocean,  it  never  attains  the  height  to  which  it 
tends.  It  remains  always  too  low  for  equilibrium,  and 
therefore  it  fhould  prefs  with  kfs  force  on  the  cidern  of  a 

barometer.  #  t  . 

There  is  an  appearance  precifely  fimilar  to  this  in  the 
planet  Jupiter.  He  is  furrounded  by  an  atmofphere  which 
is  arranged  in  zones  or  belts,  probably  owing  to  climate  dif¬ 
ferences  of  the  diffeient  latitudes,  by  which  each  feems  to 
have  a  different  kind  of  Iky.  Something  like  this  will  ap¬ 
pear  to  a  fpe<?:ator  in  the  moon  looking  at  this  earth.  The 
general  weather  and  appearance  of  the  fky  is  coniiderably 
different  in  the  torrid  and  temperate  zones.  Jupiter’s  belts 
are  not  of  a  condant  fhape  and  colour  ;  but  there  often  ap¬ 
pear  large  fpots  or  tra£ls  of  cloud,  which  retain  their  diape 
during  feveral  revolutions  of  Jupiter  round  his  axis.  io 
judge  of  his  rotation  by  one  ot  thefe,  we  fhould  fay  that  he 
turns  round  in  9 .55.  Theie  is  alfo  a  brighter  fpot  which 
is  frequently  feen,  occupying  one  certain  fituation  on  the 
body  of  Jupiter.  This  is  furely  adherent  to  his  body,  and 
is  either  a  bright  coloured  country,  or  perhaps  a  tra£t  of 
clouds  hovering  over  fome  volcano.  This  fpot  turns  round  in 
9.51^.  And  thus  there  is  a  general  eurrent  in  his  atmo- 
jphere  from  ead  to  wed. 

Both  the  motion  of  the  air  and  of  the  water  tend  to  di- 
xninifh  the  rotation  of  the  earth  round  its  axis :  for  they 
move  flower  than  the  earth,  becaufe  they  are  retarded  by 
the  luminaries.  They  muft  communicate  this  retardation 
to  the  earth,  and  mud  take  from  it  a  quantity  of  motion 
precisely  equal  to  what  they  want,  in  order  to  make  .up  the 
equilibrated  tide.  In  all  probability  this  retardation  is  com- 
penfated  by  other  caufes  ;  for  no  retardation  can  be  ob- 
ferved.  This  would  have  altered  the  length  or  the  year 
fince  the  time  of  Hipparchus,  giving  it  a  fmaller  number  of 
days.  We  fee  caufes  of  compenfation.  The  continual  wadi- 
ing  down  of  foil  from  the  elevated  parts  of  the  earth  mud 
produce  this  effe&,  by  communicating  to  the  valley  on  which 
it  is  brought  to  red  the  excefs  of  diurnal  velocity  which  it 
had  on  the  mountain  top. 

While  we  were  employed  on  this  article,  a  book  was  put 
into  our  hands  called  Studies  of  Nature ,  by  a  Mr  Saint 
Pierre.  This  author  fcouts  the  Newtonian  theory  of  the 
tides,  as  erroneous  in  principle,  and  as  quite  inluflicient  tor 
explaining  the  phenomena  ;  and  he  aferibes  all  pheno¬ 
mena  of  the  tides  to  the  liquefaction  of  the  ices  and  fnows 
of  the  circumpolar  regions,  and  the  greater  length  of  the  po¬ 
lar  than  of  the  equatorial  axis  of  the  earth.  He  is  a  man 
of  whom  we  with  to  fpeak  with  refpeCt,  for  his  condant  at¬ 
tention  to  final  caufes,  and  the  proof  thence  refulting  of 
the  wifdom  and  goodneis  of  God.  For  this  lie  is  entitled 
to  the  greater  praife,  that  it  required  no  fmall  degree  ot  for¬ 
titude  to  refill  the  influence  ot  national  example,  and  to  re¬ 
tain  his  piety  in.  the  midfl  of  a  people  who  have  drunk  the 
very  dregs  of  the  atheifm  of  ancient  Greece.  This  is  a  fpe- 
cies  of  merit  rarely  to  be  met  with  in  a  Frenchman  of  the 
prefent  day  ;  but  as  a  philofophcr,  M.  de  St  Pierre  can  lay 
claim  to  no  other  merit  except  that  of  having  collected  ma¬ 
ny  important  faCts.  The  argument  which  he  employs  to 
piove  that  the  earth  is  a  prolate  fpheroid,  is  a  dire&  demon- 
ft  rat  ion  of  the  truth  of  the  contrary  opinion  ;  and  the  melt¬ 
ing  of  the  ice  and  fnows  at  the  poles  cannot  produce  the 
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Were  there  even  to  times 
more  ice  and  fnow  floating  on  the  northern  fea  than  there 
is,  and  were  it  all  to  melt  in  one  minute,  there  would  be  no 
flux  from  it  ;  for  it  would  only  fill  up  the  fpace  which  it 
formerly  occupied  in  the  water.  Of  this  any  perfon  will 
be  convinced,  who  fhall  put  a  handful  of  fnow  fqueezed 
hard  into  ajar  of  water,  and  note  the  exaft  height  of  the 
water.  Let  the  fnow  melt,  and  he  will  fluid  the  water  of 
the  fame  height  as  before. 

‘Tide- Waiters,  or  Tutefmen ,  are  inferior  officers  belonging 
to  the  cuftomhoufe,  whofe  employment  is  to  wateh  or  at¬ 
tend  noon  {hips  until  the  cufloms  be  paid :  they  get  this 
name  from  their  going  on  board  fhips  on  their  arrival  in  the 
mouth  of  the  Thames  or  other  ports,  and  fo  come  up  with 
the  tide. 

T1END,  in  Scots  law.  See  Tsind. 

TIERCE,  orTEiRCE,  a  meafure  of  liquid  things,  as 
wine,  oil,  &c.  containing  the  third  part  of  a  pipe,  or  42  gal¬ 
lons. 

TIERCED,  in  heraldry,  denotes  the  fhiela  to  be  divi¬ 
ded  by  any  part  of  the  partition-lines,  a?  party,  coupy,  tran- 
chy,  or  tailly,  into  three  equal  parts  of  different  colours  or 
metals. 

TIGER,  in  zoology.  See  Felis. 

Tiger- Wolf,  the  name  by  which  the  hyaena  is  called  at 
the  Cape  of  Good  Hope.  See  Hy/ena. 

TIGRIS,  a  river  of  Afia,  which  has  its  fource  near  that 
of  the  Euphrates  in  the  mountain  fchildir  in  furkomania: 
afterwards  it  feparates  Diarbeck  from  Erzerum,  and  Khu- 
fiflan  from  Irac- Arabia  ;  and  uniting  with  the  Euphrates  at 
Gorno,  it  falls  into  the  gulf  of  Bafforah,  under  the  name  of 
Schat  el- Arab.  This  river  paffes  by  Diarbekar,  Gezira, 
Mouful,  Bagdad,  Gorno,  and  Bafforah. 

TILIA,  Lime  or  Linden  tf.ee,  in  botany  :  A  genus 
of  plants  belonging  to  the  clafs  of  polyaridria ,  and  order  of 
monogynia  ;  and  in  the  natural  fyftein  ranging  under  the  Co - 
lummfera.  The  calyx  is  quinquepartite  ;  the  corolla  pentape- 
talous  ;  the  berry  is  dry,  globole,  quinquelocular,  quinque- 
valve,  and  opening  at  the  bare.  There  are  four  fpecies  ;  the 
europaea  and  americana,  pubefeens  and  alba. 

The  europ&a,  or  common  lime-tree,  is  generally  uip-  Tj 
pofed  to  be  a  native  of  Britain;  but  we  are  informed  by  Mr 
Coxe,  that  Mr  Pennant  told  him  (on  what  authority  is  not^j^ 
mentioned),  that  it  was  imported  into  England  before  the 
year  1652. 

The  leaves  are  heart-lhaped,  with  the  apex  produced,  and 
ferrated  on  the  edges ;  the  flowers  grow  in  a  thin  umbel, 
from  three  to  nine  together,  of  a  whitiffi  colour  and  a  fra¬ 
grant  fmell ;  very  grateful  to  bees.  The  wood  is  light, 
fmooth,  and  of  a  fpongy  texture,  ufed  for  making  lails  and. 
tables  for  fhoemakers,  See,  Ropes  and  bandagesare  made 
of  the  bark,  and  mats  and  ruftic  garments  of  the  inner  raid, 
in  Carniola  and  fome  other  countries. — The  lime-tree  con¬ 
tains  a  gummy  juice,  which  being  repeatedly  boiled  and  cla¬ 
rified  produces  a  fubftar.ee  like  fugar. 

TILLEMONT  (Sebaftian  le  Nain  de).  See  Nain.  . 
TILLER  of  a  Ship ,  a  ftrong  piece  o{  wood  fattened  in 
the  head  of  the  rudder,  and  in  fmall  (hips  and  boats  called 
the  he/m. 

TILLCEA,  in  botany  :  A  genus  of  plants  belonging  to 
the  clafs  of  tetrandna ,  the  order  of  tetra^ynia,  and  in  the 
natural  lyftem  ranging  under  the  13th  order,  Succulent#. 

The  calyx  has  three  or  four  diviftons  ;  the  petals  are  three 
or  four,  and  equal  ;  the  capiules  three  or  four,  and  polyfper- 
mous.  There  are  four  fpecies ;  ot  which  one  only,  the  mm- 
cofa,  is  a  native  of  England,  and  is  not  mentioned  among 

the  Scotch  plants.  # 

The  mufeofg ,  or  procumbent  tillxa*  has  proftrate 


e  ; 

p.  64. 


T  I  L 


[  533  1 


T  I  M 


almoft  erea,  generally  red,  and  grow  longer  after  flowering. 
The  parts  of  fruaiflcation  are  always  three.  The  leaves 
rro w  in  pairs,  and  are  fleftiy.  It  is  found  on  dry  heaths  in 
Norfolk  and  Suffolk,  and  flowers  in  May  and  June. 

TILLOTSON  (John),  a  celebrated  archbifhop  of  Can¬ 
terbury,  was  the  fon  of  Robert  Tillotfon  of  Sowerby,  in  the 
parifh  of  Hallifax  in  Yorkfliire,  clothier  ;  and  was  born  there 
in  the  year  1630.  He  ftudied  in  Clare-hall,  Cambridge  ; 
and  in  1 656  left  this  college,  in  order  to  become  tutor  to 
the  ion  of  Edmund  Prideaux,  Efq;  of  Ford- abbey  in  De- 
vonfhire.  He  was  afterwards  curate  to  Dr  Hacket  vicar  of 
Cliefhunt,  in  Hertfordshire.  In  1663,  he  was  prefented 
by  Sir  Thomas  Barnardifton  to  the  re&ory  of  Ketton  or 
Keddington  in  the  county  of  Suffolk ;  but  was  the  next 
year  chofen  preacher  to  Lincoln’s  Inn,  when  he  procured 
Ketton  to  be  bellowed  on  his  curate.  He  was  greatly  ad¬ 
mired  in  London  for  his  fermons  ;  and  in  the  fame  year  was 
chofen  Tuefday  le&urer  at  St  Lawrence’s  church,  London, 
wherr  his  le&ures  were  frequented  by  all  the  divines  of  the 
city,  and  by  many  perfons  of  quality  and  diflindion.  Ini  666, 
he  took  the  degree  of  Docftor  of  Divinity  at  Cambridge  ; 
in  1669,  was  made  prebendary  of  Canterbury;  in  1672, 
w?.s  admitted  dean  of  that  cathedral  ;  and  three  years  after, 
was  made  a  prebendary  of  St  Paul’s  cathedral,  London. 

In  1679,  ke  became  acquainted  with  Charles  earl  of  Shrewf- 
bury,  whom  he  converted  from  Popery  ;  and  the  next  year 
refilled  to  fign  the  clergy  of  London’s  addrefs  of  thanks  to 
kinr  Charles  II.  for  not  agreeing  to  the  bill  ofexclufion  of 
the  duke  of  York.  In  1683^ he  vifited  the  unhappy  Lord 
Ruffel  when  under  condemnation  ;  and  attended  him  in  his 
lafl  moments  on  the  fcaffold.  In  1689,  he  was  inftalled 
dean  of  St  Paul’s  ;  made  clerk  of  the  clofet  to  King  Wil¬ 
liam  and  Queen  Mary  ;  and  appointed  one  of  the  cornmif- 
fioners  to  prepare  matters  to  be  laid  before  the  convocation, 
in  order  to  a  comprehenfion  of  all  Proteftants,  as  well  dif- 
fenters  as  churchmen  ;  but  this  attempt  was  fruftraLed  by 
the  zeal  of  thofe  members  of  that  body,  who  refufed  to  ad¬ 
mit  of  any  alteration  in  things  confeffedly  indifferent.  In 
1691,  Dr  Tillotfon  was,  notwithstanding  the  waimeft  re- 
monltrances  and  intreaties  on  his  part,  coniecrated  archbi¬ 
fhop  of  Canterbury,  and  four  days  after  was  fvvorn  one  of 
the  privy. council ;  their  majefties  always  repofmg  an  entire 
confidence  in  his  prudence,  moderation,  and  integrity.  In 
1694,  he  was  feized  with  a  dead  palfy,  of  which  he  died  m 
the  65th  year  of  his  age.  He  was  interred  in  the  church 
of  St  Lawrence  Jury,  London,  where  a  handfome  monument 
is  eredted  to  his  memory.  This  learned  and  pious  divine, 
while  living,  was  greatly  inveighed  againft  by  the  enemies 
of  the  revolution.  After  his  death  there  was  found  a  bundle 
of  bitter  libels  which  had  been  publifhed  againft  him,  on 
which  he  had  written  with  his  own  hand,  4 6  I  forgive  the 
authors  of  thefe  books,  and  pray  God  that  he  may  alfo  for. 
give  them.”  It  is  remarkable,  that  while  this  truly  great 
man  was  in  a  private  ftation,  lie  always  laid  afide  two-tenths 
of  his  income  for  charitable  ufes.  One  volume  in  folio  of 
Dr  Tillotfon’ s  fermons  was  publifhed  in  his  life-time,  and 
corrected  by  bis  own  hand ;  thefe  Barbeyrac  tranflated  into 
French.  Thole  which  came  abroad  after  his  death,  from 
his  chaplain  Dr  Barker,  made  two  volumes  in  folio,  the  co¬ 
py  of  which  was  fold  'or  2500b  and  this  was  the  only  lega¬ 
cy  he  left  to  his  family,  his  extenfive  charity  having  confir¬ 
med  his  yearly  revenues  as  conftantly  as  they  came  to  his 
hands.  .However,  King  William  gave  two  grants  to  his 
widow  ;  the  firft  of  which  was  an  annuity  of  400  1.  during 
the  term  ot  her  natural  life,  and  the  fecond  of  200  1.  as  an 
addition  to  the  former  annuity.  Dr  Tillotfon  wrote  fome 
other  works  befides  his  Sermons ;  and  alio  publiflied  Dr 


Barrow’s  works,  and  Dr  Wilkins’s  Treatife  of  the  Principles 
and  Duties  of  Natural  Religion,  and  a  volume  of  that  divine  s 
Sermons. 

TIMBER,  wood  fit  for  building,  &c.  See  Tree,  and 
Strength  of  Materials. 

TIMBERS,  the  ribs  of  a  (hip,  or  the  incurvated  pieces 
of  wood,  branching  outward  from  the  keel  in  a  vertical  di¬ 
rection,  fo  as  to  give  ftrength,  figure,  and  folidity,  to  the 
whole  fabric.  See  Ship-building,  book  i.  ch.  11.  . 

TIME,  a  fuccefiion  of  phenomena  in  the  univerfe,  or 
a  mode  of  duration  marked  by  certain  periods  or  mea- 
fures,  chiefly  by  the  motion  and  revolution  of  the  fun. 

The  general  idea  which  time  gives  in  every  thing  to  which 
it  is  applied,  is  that  of  limited  duration.  Thus  we  cannot 
fay  of  the  Deity,  that  he  exifts  in  time  ;  becaufe  eternity, 
which  he  inhabits,  is  abfolutely  uniform,  neither  admitting 
.  limitation  nor  fucceffion.  See  Metaphysics,  n<>  209. 

Time,  in  mufic,  is  an  affe&ion  of  found,  by  which  it  is 
faid  to  be  long  or  fhort,  with  regard  to  its  continuance  m 
the  fame  tone  or  degree  of  tune. 

Mufieal  time  is  diftinguifhed  into  common  or  duple  time, 
and  triple .  time. 

Double ,  duple ,  or  common  time,  is  when  the  notes  are  in 
a  duple  duration  of  each  other,  viz .  a  femibreve  equal  to 
two  minims,  a  minim  to  two  crotchets,  a  crotchet  to  two 

quavers,  &c.  . 

Common  or  double  time  is  of  two  kinds.  The  firlt 
when  every  bar  or  meafure  is  equal  to  a  femibreve,  or  its 
value  in  any  combination  of  notes  of  a  lefs  quantity.  t  he 
fecond  is  where  every  bar  is  equal  to  a  minim,  or  its  value 
in  lefs  notes.  The  movements  of  this  kind  of  meafure  are 
various,  but  there  are  three  common  diftin&ions  ;  the  firft 
flow,  denoted  at  the.  beginning  of  the  line  by  the  mark 


Timber 

li 

Timon. 


C  ;  the  fecond  brifk ,  marked  thus  ;  and  the  third  very 
brifhj  thus  marked  £ 

Triple  time  is  when  the  durations  of  the  notes  are  triple 
of  each  other,  that  is,  when  the  femibreve  is^equal  to  three 
minims,  the  minim  to  three  crotchets,  Sc c.  and  it  is  mark- 

ed  T.  .  ^ 

Time- Keepers,  or  Injlruments  for  meafuring  d  ime.  See 
Clock,  Dial,  Watch,  See. 

Harrifons  TiME-Keeper.  See  Harrison  andLoNGiTUDE> 
TIMOLEON,  a  celebrated  Corinthian  general,  who  re- 
ftored  the  Syracufiarts  to  their  liberty,  and  drove  the  Cartha¬ 
ginians  out  of  Sicily.  See  Syracuse,  n°  50  54. 

TIMON  the  Sceptic,  who  is  not  to  be  confounded  with 
Timon  the  Mt/anthrope ,  was  a  Phliafian,  a  difciple  of 
Pyrrho,  and  lived  in  the  time  of  Ptolemy  Philadelphia.  He 
took  fo  little  pains  to  invite  difciples  to  his  fchool,  that  it 
has  been  faid  of  him,  that  as  the  Scythians  (hot  flying,  Ti¬ 
mon  gained  pupils  by  running  from  them.  He  was  fond  of 
rural  retirement ;  and  was  fo  much  addi&ed  to  wine,  that  he 
held  a  fucceisful  conteft  with  feveral  celebrated  champions  in 
drinking.  Like  Lucian,  he  wrote  with  farcaftic  humour 
againft  the  whole  body  of  philofophers.  The  fragments  of 
his  fatirical  poem  Silli,  often  quoted  by  the  ancients,  have 
been  carefully  colle&ed  by  Henry  Stephens  in  his  Poefu 
Pbilofophka.  Timon  lived  to  the  age  of  90  years* 

Timon,  furnamed  Mifantbropos ,  or  the  Man-hater,  3  fa¬ 
mous  Athenian,  who  lived  about  420  B.  C.  He  was  one 
day  afked,  why  he  loved  the  young  Alcibiades  while  he  de- 
tefted  all  the  reft  of  the  human  race  ?  on  which  he  replied* 
«  It  is  becaufe  I  forefee  that  he  will  be  the  ruin  oi  the  Athe¬ 
nians,’*' 
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T  mot-,  nians.M  He  carefully  avoided  all  foils  of  company  ;  yet 
Timgheus  %vent  ore  <Jay  t0  an  aflfembly  of  the  people,  and  cried  with 
a  loud  voice,  u  That  lie  had  a  fig-tree  on  which  feveral  per- 
lons  had  hanged  themfelves ;  hut  as  he  intended  to  cut  it 
down,  in  order  to  build  a  houfe  on  the  place  where  it  flood, 
he  gave  them  notice  of  it,  that  if  any  of  them  had  a  mind 
to  hang  themfelves,  they  muff  make  hade  and  do  it  fpeedily 
He  had  an  epitaph  engraved  on  his  tomb,  filled  with  impie- 
cations  againfi  thofe  who  read  it.  Shakefpeare  has  formed 
tragedy  on  his  ftory, 

TIMOR,  an  ifland  of  Afia,  in  the  Eaft  Indian  fea,  to 
the  fouth  of  the  Moluccas,  and  to  the  eafl  of  the  ifland  of 
Java,  being  150  miles  in  length,  and  37  in  breadth.  It 
abounds  in  fandal-wood,  wax,  and  honey  ;  and  the  Dutch 
have  a  fort  here.  The  inhabitants  are  Pagans,  and  are  little 
better  than  favages ;  and  fome  pretend  they  had  not  the  ufe 
bf  fire  many  years  ago. 

TIMOTHEUS,  one  of  the  mofl  celebrated  poet-rmifi- 
cians  of  antiquity,  was  born  at  Miletus,  an  Ionian  city  of 
Caria,  446  years  B.  C.  He  was  contemporary  with  Philip 
of  Macedon  and  Euripides  ;  and  not  only  excelled  in  lyric 
and  dithyrambic  poetry,  but  in  his  performance  upon  the  ci- 
thara.  According  to  Paufanias,  he  perfected  that  inflru- 
ment  by  the  addition  of  four  new  firings  to  the  feven  which 
it  had  before  ;  though  Suidas  fays  it  had  nine  before,  arid 
that  Timotheus  only  added  two,  the  icth  and  nth,  to  that 
number.  See  Lyre. 

With  refpe£t  to  the  number  of  filings  upon  the  lyre  of 
'Timotheus  :  The  account  of  Paufanias  and  Suidas  is  con¬ 
firmed  in  the  famous  fenatus-confultum  againft  him,  flill  ex¬ 
tant,  preferved  at  full  length  in  Boethius.  Mr  Stillingfleet 
has  given  an  extract  from  it,  in  proof  of  the  fimpli- 
city  of  the  ancient  Spartan  mufic.  The  fa£t  is  mentioned 
in  Athenjeus  ;  and  Cafaubon,  in  his  notes  upon  that  author, 
has  inftrted  the  whole  original  text  from  Boethius,  with 
corrections.  The  following  is  a  faithful  tranflation  of  this 
extraordinary  Spartan  a ft  of  paiiiamcnt.  “  Whereas  Ti¬ 
motheus  the  Milefian,  coming  to  our  city,  has  difhonoured 
our  ancient  mufic,  and,  defpifing  the  lyre  of  feven  firings, 
has,  by  the  introduction  of  a  greater  variety  of  notes,  cor¬ 
rupted  the  ears  of  our  youth  ;  and  by  the  number  of  his 
ilrings,  and  the  novelty  of  his  melody,  has  given  to  our  mufic 
an  effeminate  and  artificial  drefs,  inflcad  of  the  plain  and 
orderly  one  in  which  it  has  hitherto  appeared  ;  rendering 
melody  infamous,  by  compofmg  in  the  chromatic  inflead  of 

the  enharmonic  : - The  kings  and 

the  eplvori  have  therefore  refolved  to  pafs  cenfnre  upon  Ti¬ 
motheus  for  thefe  things  :  and,  farther,  to  oblige  him  to  cut 
all  the  fuperfiuous  firings  of  his  eleven,  leaving  only  the 
feven  tones ;  and  to  banilh  him  from  oui  city ;  that  men 
may  be  warned  for  the  future  not  to  introduce  into  Sparta 
any  unbecoming  cuftoin.” - - 

The  fame  flory,  as  related  in  Athenseus,  has  this  addi¬ 
tional  circumflance,  'That  when  the  public  executioner  was 
-on  the  point  06  fulfilling  the  fentence,  by  cutting  off  the 
new  firings,  Timotheus,  perceiving  a  little  flatue  in  the 
fame  place,  with  a  lyre  in  his  hand  of  as  many  firings  as 
that  which  had  given  the  offence,  and  fhowing  it  to  the 
judges,  was  acquitted. 

It  appears  from  Suidas,  that  the  poetical  and  mufical 
compofitions  of  Timotheus  were  very  numerous,  and  of  va¬ 
rious  kinds.  He  attributes  to  him  19  nomes,  or  canticles, 
in  hexameters  ;  36  proems,  or  preludes  ;  \  8  dithyrambics ; 
2  1  hymns  ;  the  poem  in  praife  of  Diana  ;  one  panegyric  ; 
three  tragedies,  the  Perfians,  Phinidas,  and  Laertes ;  to 
Yvhich  limfl  be  added  a  fourth,  mentioned  by  feveral  ancient 
.authors,  called  Niobe ,  without  forgetting  the  poem  on  the 
Sbirth  of  .Bacchus*  Stephen  of  Byzantium  makes  him  author 


of  18  books  of  nomes,  or  airs,  for  the  cithara,  to  8gqo  Timur 
verfes  ;  and  of  1000  or  preludes,  for  the  nomes  of,  11  ' 

the  flutes.  Tipperary,  * 11 

Timotheus  died  in  Macedonia,  according  to  Suidas,  at  "  v^*"' j  ^ 
the  age  of  97  ;  though  the  Marbles,  much  better  authority, 
fay  at  90;  and  Stephen  of  Byzantium  fixes  his  death  in  .j  j 

the  fourth  year  of  the  105th  Olympiad,  two  years  before 
the  birth  of  Alexander  the  Great ;  whence  it  appears,  that 
this  Timotheus  was  not  the  famous  player  on  the  flute  fo 
much  efleemed  by  that  prince,  who  was  animated  to  iuch  a 
degree  by  his  performance  as  to  feize  his  arms  ;  and  who 
employed  him,  as  Athenaeus  informs  us,  together  with  the 
other  great  muficians  of  his  time,  at  his  nuptials.  How¬ 
ever,  by  an  inattention  to  dates,  and  by  forgetting  that  of 
thefe  two  muficians  of  the  fame  name  the  one  was  a  Mile¬ 
fian  and  the  other  a  Theban,  they  have  been  hitherto  often 
confounded. 

TIMUR  beck.  See  Tamerlane. 

TIN,  one  of  the  four  imperfeft  metals. 

For  an  account  of  its  metalline  qualities,  and  the  va-  ..  j 
rious  flates  in  which  it  is  found,  fee  Mineralogy,  page 
1  18.  For  its  chemical  qualities,  fee  the  places  referred  to 
in  Chemistry -Index.  For  the  method  of  eflaying  and 
fmeiting  its  ore,  fee  Metallurgy,  Part  ii.  feft.  vi. ;  Part 
iii.  feft.  vi.  See  alio  Cornwall,  and  Pharmacy-/^*.-— 

An  advantageous  commerce  has  been  lately  opened  between 
Cornwall  and  the  Eafl  Indies  and*  China.  In  1791  about 
3000  tons  of  tin  were  railed  in  Cornwall  ;  of  which  2200 
tons  were  fold  in  the  European  market  for  L.  72  each,  and 
800  tons  carried  to  India  and  China  at  L.  6*2  per  ton. 

TINCAL,  the  name  by  which  crude  or  impure  borax  is 
called.  See  Borax  and  Chemistr y- Index. 

TINCTURE,  in  pharmacy.  See  Pha^m acy-JWpx. 

TINDAL  (Dr  Matthew),  a  famous  Englifh  writer,  was 
the  fon  of  the  reverend  Mr  John  Tindal  of  Beer- Ferres  in 
Devonfhire,  and  was  born  about  the  year  1657.  He  Itudied 
at  Lincoln  college  in  Oxford,  whence  lie  removed  to  Exeter, 
and  was  afterwards  elected  fellow  of  All  Souls.  In  1685 
he  took  the  degree  of  doctor  of  law,  and  in  the  reign  of 
James  II.  declared  himfclf  a  Roman  Catholic  ;  but  foon 
renounced  that  religion.  After  the  revolution  he  publilh- 
ed  feveral  pamphlets  in  favour  of  government,  the  liberty 
of  tlie  prefs,  ic.  His  u  Rights  of  the  Chriflian  Church 
ail'crted,”  occaiioned  his  having  a  violent  conteil  with  the 
high  church  clergy;  and  his  treatife  “  Chrillianity  as  old  as 
the  Creation,91  publifhed  in  1730,  made  much  noife,  and 
was  anfwered  by  ieveral  writers,  particularly  by  Dr  Cony- 
beare,  Mr  Foriter,  and  Dr  Lehnd.  Dr  Tindal  died  at 
London  in  Augufl  1733.  He  left  in  manufcript  a  fecond 
volume  of  his  “  Chrillianity  as  old  as  the  Creation  the 
preface  to  which  lias  been  publifhed.  Mr  Pope  has  fati- 
rized  Dr  Tindal  in  his  Dunciad. 

TINT) ALE  (William).  See  Tyndale. 

I  INNlNG,  the  covering  or  lining  any  thing  with  melted 
tin,  or  tin  reduced  to  a  very  fine  leaf.  Looking-glades  are 
foliated  or  tinned  with  thin  plates  of  beaten  tin,  the  whole 
bignefs  of  the  glafs,  applied  or  fattened  thereto  by  means  of 
quickfilver.  See  Foliating  of  Looking  Glnjfes . 

Tin  a  ing  of  Copper .  See  Copper,  n°  25  —28. 

TINNITUS  aurium,  a  noife  in  the  ears  like  the  con¬ 
tinued  found  of  bells,  very  common  in  many  diforders,  par¬ 
ticularly  in  nervous  fevers. 

TIPPERARY,  a  county  of  the  province  of  Muniter  in 
Ireland,  bounded  on  the  well  by  that  of  Limerick  and  Clare, 
on  the  eaft  by  the  county  of  Kilkenny  and  Queen’s  Coun¬ 
ty,  on  the  fouth  by  the  county  of  Waterford,  and  on 
the  north  and  north -eaft  by  King’s*  county  and  the  territory 
of  the  ancient  O’Carols.  It  extends  about  42  miles  in 

length, 
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length,  27  in  breadth,  containing  599,500  acres,  divided 
into  12  baronies,  in  which  are  feveral  market- towns  and 
boroughs.  It  fends  eight  members  to  parliament,  viz.  two 
for  the  county,  two  for  the  city  of  Cafhel,  and  two  for  each 
of  the  boroughs  of  Clonmell,  Fetherd,  and  Thurles.  The 
north  part  of  it  is  mountainous  and  cold  ;  but  in  the  fouth 
the  air  is  milder,  and  the  foil  much  more  fertile,  producing 
plenty  of  corn,  and  good  pafture  for  the  numerous  herds  of 
cattle  and  flocks  of  fheep  with  which  it  abounds.  The 
north  part  is  called  Ormond ,  and  for  a  long  time  gave  the 
title  oi  early  and  afterwards  of  marquis  and  duke,  to  the 
noble  family  of  Butler,  defeended  from  a  filler  of  Thomas 
a  Becket  archbilhop  of  Canterbury,  till,  at  the  acceflion  of 
George  I.  the  laft  duke  was  attainted  of  high-treafon,  and 
died  abroad.  In  that  part  of  the  county,  the  family  had 
great  prerogatives  and  privileges  granted  them  by  Edward 
III.  Another  diltrift  in  this  county  was  anciently  called 
the  County  of  the  Holy  Crofs  of  Tipperary ,  from  a  famous 
abbey  in  it  fly  led  Holy  Crofs ,  on  account  of  a  piece  of 
Chrifl’s  crofs  that  was  faid  to  be  preferved  there.  This 
abbey  and  diftridl .  enjoyed  alfo  fpecial  privileges  in  former 
times.  The  remains  of  the  abbey,  or  rather  the  fpot  where 
it  flood,  are  flill  held  in  great  veneration,  and  much  reforted 
to  by  the  Roman  Catholics. 

TFPSTAFF,  an  officer  who  attends  the  judges  with  a 
kind  of  ftaffi  tipped  with  filver,  and  takes  into  his  charge 
all  prifoners  who  are  committed  or  turned  over  at  a  judge's 
chambers. 

TIPULA,  the  crane-fly  ;  a  genus  of  infeCts  belong¬ 
ing  to  the  order  of  diptera.  The  mouth  is  a  prolongation 
of  the  head  ;  the  upper-jaw  is  arched.  They  have  two 
palpi,  which  are  cuived,  and  longer  than  the  head.  The 
probofcis  is  Ihort,  and  bends  inwards.  Gmelin  enumerates 
123  fpecies,  of  which  14  are  Britilh.  They  are  divided 
into  two  families.  1.  Thole  with  wings  difplayed.  2.  Thofe 
with  wings  incumbent,  and  which  fn  form  refemble  a 
gnat.  ... 

This  two-winged  infeCl  is  often  taken  for  the  gnat,  which 
it  refemblcs,  but  has  not  its  mifehievous  inftind,  nor  its 
murderous  probofcis.  The  larger  tipulse  go  by  the  name 
of  fempjlrejfesy  the  (mail  ones  by  that  of  culiciform  ;  the 
latter,  in  fine  fummer  evenings,  flutter  about  the  water- fide 
in  legions,  through  which  a  perfon  may  pats  on  his  way 
unhurt.  The  flirill  noife  they  make  with  their  wings  is 
not  very  difcernible.  Tipulse,  before  they  become  inhabi¬ 
tants  of  the  air,  creep  under  the  form  of  grubs.  Thofe 
which  turn  to  larger  tipulse  dwell  in  holes  of  decayed  wil¬ 
lows,  in  the  damped:  places,  where  they  change  into  chry- 
falids,  and  in  that  flate  have  the  faculty  of  breathing  thro* 
two  fmall  curve  horns;  befides  which  they  are  endowed 
with  progreffive  motion,  but  not  retrogreffive,  being  im¬ 
peded  by  little  fpincs  placed  on  every  ring  of  the  abdomen. 
When  the  fhroud  is  torn,  the  in  fed,  prettily  apparelled, 
efcapes  from  his  gloomy  habitation  by  means  of  his  wings', 
which  often  are  variegated,  and  takes  his  paftime  in  the 
fields.  Its  long  legs,  and  its  wings,  mutually  affifl  each 
other  when  it  either  walks  or  flies.  The  larvae  and  chry- 
falids  of  the  little  tipulse  are  found  in  water.  They  are 
various  in  colour,  form,  and  carriage  ;  fome  being  grey, 
others  brown,  and  others  red;  fome,  like  the  oolyDus,  fur- 
r.ifhcd  with  a  pair  of  arms  ;  feveral  with  cylindrical  tubes 
that  perform  the  office  of  vent-holes.  Thefe  fwim  with 
nimbleneis  ;  thofe  never  leave  the  holes  they  have  dug  for 
th(  mlelves  in  the  banks  of  rivulets.  Faftly,  others  make 
a  lilken  cod  that  receives* part  of  then*  body;  but  all  of 
them,  after  a  period,  renounce  their  reptile  and  aquatic 
life,  and  receive  wings  from  the  hands  of  nature.  Their 
frame  is  then  fo  weak,  that  a  touch  is  enough  to  crufh  them. 


hey  are  fometimes  of  a  beautiful  green,  fometimes  coal- 
black;  and  the  moil  remarkable  are  thofe  whofe  fore-legs, 
extraordinarily  long,  do  not  touch  the  ground,  arid  are 
moveable  like  antennae.  In  this  flare  of  perfection,  the  ti* 
puiae  being  provided  with  proper  organs,  aoply  themfelves- 
to  the  propagation  of  the  fpecies.  Thofe  fame  poor  infe&s, 

n n  °  In  r  ^a!Vie  ^ave  efcaped  the  voraciouinefs  of 

nihes,  often  become,  in  their  progrefs  through  the  air,  a 
prey  to  equally  mercilefs  birds. 

FIRE,  in  the  fea  language,  is  a  row  of  cannon  placed 
along  a  (hip’s  fide,  either  above  upon  deck,  or  below,  di- 
ltinguifhed  by  the  .epithets  of  upper  and  lower  tires . 

i  IROL,  a  county  of  Germany  in  the  circle  of  Auftria, 
under  winch  may  be  included  the  territories  belonging  to 
the  bifhops  of  Brixen,  Trent,  and  Chur,  Teutonic  Order, 
and  the  prince  of  Deitrichftdn,  the  Auftrian  feigniories 
betore  the  Arlberg,  and  the  Auftrian  diftrids  in  Swabia. 
It  is  150  miles  111  length,  and  120  in  breadth,  and  contains 
20  large  towns. 

The  face  of  the  country  is  very  mountainous.  Of  thefe 
mountains,  fome  have  their  tops  always  buried  in  fnow ; 
others  are  covered  with  woods,  abounding  with  a  variety 
or  game;  and  others  are  rich  in  metal?,  and  marble  of  all 
colours.  Of  the  lower,  fome  yield  plenty  of  corn,  others 
wine,  and  woods  of  chefnut  trees.  The  valleys  are  exceed- 
ing  fertile  alto,  and  pleafant.  In  fome  places  confiderable 
quantities  of  flax  are  raifed,  in  others  there  is  a  good  breed 
of  horfes  and  horned  cattle  ;  and,  among  the  mountains, 
abundance  of  chamois  and  wild  goats.  In  this  country  are 
alio  found  precious  {lories  of  feveral  forts ;  as  granates,  ru¬ 
bies,  amethyfls,  emeralds,  and  a  fpecies  of  diamonds,  agate?, 
cornelians,  chalcedonies,  malachites,  &c.  nor  is  it  without 
hot-baths,  acid  waters,  falt-pits,  mines  of  filver,  copper, 
and  lead, ^mineral  colours,  alum,  and  vitiiol.  The  principal 
river  of  1  irol  is  the  Inn,  which,  after  traverfing  the  country, 
and  receiving  a  number  of  leffer  ftreams  into'it,  enters  Ba¬ 
varia,  in  which,  at  Paffiau,  it  falls  into  the  Danube.  The 
men  here  are  ^ery  tall,  robuft,  and  vigorous  ;  the  women 
alfo  are  flout,  and  generally  fair  ;  and  both  fexes  have  a 
1.  ixtuie  of  the  Italian  and  German  in  their  tempers  and 
characters.  As  there  is  little  trade  or  manufacture  in  the 
country,  except  what  is  occafioned  by  the  mines  and  falt- 
works,  many  of  the  common  people  are  obliged  to  feek  a 
fubfi Hence  elfewhere.  A  particular  kind  of  falutation  is 
ufed  all  over  Firol.  When  a  perfon  comes  into  a  houfe,. 
he  fays,  “  Hail  1  Jefus  Chrift  the  anfwer  is,  “  May  Chrifl 
be  praifed,  and  the  Holy  Virgin  his  mother.”  Then  the 
mailer  of  the  houfe  takes  the  vifitoi  by  the  hand.  This  fa- 
lutation  is  fixed  up  in  print  at  all  the  doors>  with  an  adver- 
tifement  tacked  to  it,  importing,  that  pope  Clement  XL 
granted  too  days  indulgence,  and  a  plenary  abfolution,  to 
thofe  who  fhould  pronounce  the  falutation  and  anfwer,  as 
often  as  they  did  it.  The  emperor  has  forts  and.  citadels  - 
fo  advantageoufly  fituated  on  rocks  and  mountains  all  over 
the  country ,  that  they  command  all  the  valleys,  avenues,  and 
paffies  that  lead  into  it.  The  inhabitants,  however,  to  keep 
them  in  good  humour*.  are  more  gently  treated,  and  not  fo 
highly  taxed  as  thofe  of  the  other  hereditary  countries. 
As  to  the  fiates,  they  are  much  the  fame  in  this  country  as 
in  the  other  Auftrian  territories,  except  that  the  peafants 
here  fend  deputies  to  the  diets  Tirol  came  to  the  houfe 
of  Auftria  in  the  year  1363,  when  Margaret,  countefs  there¬ 
of,  bequeathed  it  to  her  uncles  the  dukes  of  Auftria.  The 
arms  of  Tirol  are  an  eagle  gules,  in  a  field  argent  The 
co.unts  of  Trap  are  hereditary  fle wards  ;  the  lords  of  Glofz, 
chamberlains  ;  the  princes  ofTraution,  marihals  ;  the  counts 
of  Wolkenftein,  mafters  of  the  horfe  and  carvers  ;  the  houfe 
of  Spaur,  cup-bearers;  the  counts  of  Kungl,  feweis  and 
1  rangers  3. 
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rangers ;  the  counts  of  Brandis,  keepers  of  the  jewels ;  the 
'  horde  of  Welfperg,  purveyors  and  ftaff  bearers  ;  and  t\  e 
counts  of  Coalto,  falconers.  Befides  the  governor,  he  e 
are  three  foveteign  colleges,  fubordinate  to  U  e  co.ur 
Vienna,  which  fit  at  Infpruck,  and  have  their  difTeren  de- 
partments.  Towards  the  expences  of  the  military  eftabl.flt- 
ment  of  this  county,  the  proportion  is  1 00,000  fl ^  ' 
ly  ;  but  no  more  than  one  regiment  of  foot  is  generally 

qU Tirol  is  divided  into  fix  quarters,  as  they  are  called  ;  name¬ 
ly,  thofe  of  the  Lower  and  Upper  lnnthal,  Vmtfgow,  Ltch, 

Eifack,  and  Pufterthal.  , 

TITAN,  in  fabulous  hiftory,  the  fon  of  Ccelus  an 
Terra,  and  the  eldeft  brother  of  Saturn,  fuffered  the  latter 
to  enjoy  the  crown,  on  condition  that  he  Ihould  bring  up 
none  of  his  male  iffue,  by  which  means  the  crown  would 
at  length  revert  to  him  ;  but  Jupiter  being  fpated  by  th 
addrefs  of  Rhea,  Saturn’s  wife,  i’ltan  and  his  chnldien  were 
fo  enraged  at  feeing  their  hopes  fruftrated,  that  they  took 
up  arms  to  revenge  the  injury  ;  and  not  only  defeater.  Sa- 
turn,  but  kept  him  and  his  wife  pnfoners  till  he  was  deliver¬ 
ed  by  Jupiter,  who  defeated  the  Titans;  when  from  the  blood 
of  thefe  Titans  (lain  in  the  battle,  proceeded  ferpents,  fcor- 

pions,  and  all  venomous  reptiles.  See  Saturn. 

Such  is  the  account  given  by  the  poets  of  this  family  ot 
Grecian  and  Roman  gods.  From  the  fragments  of  Sancho- 
niatho,  however,  and  other  ancient  writers,  many  learned  men 
have  inferred  that  the  Titans  were  an  early  race  of  ambitious 
heroes,  who  laid  the  foundation  of  that  idolatry  which  quick- 
jy  overfpread  the  world,  and  that  by  affuming  the  names  of 
the  luminaries  of  heaven  they  contrived  to  get  themfelves 
every  where  adored  as  the  Du  major um  gentium.  I  hat  the 
word  Titan  fignifies  the  fun,  there  can  indeed  be  very  little 
doubt.  Every  one  knows  that  luch  was  its  fignification  in 


the  yEolic  dialeft  ;  and  as  it  is  evidently  compounded  of  77, 
which,  in  fome  oriental  tongues,  figmfies  bright  or  clear, 
and  Tan,  which  fignifies  a  country  or  the  earth,  it  may  be 
fafely  concluded  that  Titan  was  the  name  of  the  fun  before 
the  word  was  imported  into  Greece.  But  the  great 
queftion  among  antiquarians  is,  of  what  country  was  that 
race  which,  afTuming  to  themfelves  the  names  of  the  lieaven- 
JY  bodies,  introduced  into  the  world  that  fpecies  of  idolatry 
which  is  known  by  the  appellation  of  Hero-<worJhip  ? 

M.  Pezron,  in  a  work  publiftied  many  years  ago,  and  en- 
titled  The  Antiquities  of  Notions ,  maintains  that  the  Titans 
were  a  family  of  Sacm  or  Scythians,  who  made  their  fir  ft 
-appearance  beyond  Media  and  mount  Imaus,  in  the  upper 
regions  of  Afia  ;  that  they  were  the  defendants  ot  Gomer 
the  fon  of  Japheth  and  grandfon  of  Noah  ;  and  that  after 
conquering  a  great  part  of  the  world,  upon  entering  Upper 
Phrygia,  they  quitted  their  ancient  name  of  Gomeriaiis  or 
Cimmerians,  and  afiumed  that  of  Titans.  All  this,  he  fays, 
happened  before  the  birth  of  Abraham  and  the  foundation 
of  the  Affyrian  monarchy  ;  and  he  makes  Uranus,  their  le- 
cond  prince  in  the  order  of  fucceflion,  to  have  conquered 
Thrace,  Greece,  the  Ifland  of  Crete,  and  a  great  part  of 
Europe.  Uranus  was  fucceeded  by  Saturn,  and  Saturn  by 
Jupiter,  who  flourifhed,  he  fays,  300  years  before  Mofes, 
and  divided  his  vaft  empire  between  himlelf,  his  brother  I  lu- 
to,  and  his  coufin-german  Atlas,  who  was  called  Telamon . 
For  the  truth  of  this  genealogy  of  the  i  ltaus  M.  Pezron 
appeals  to  the  mod  approved  Greek  hiftorians ;  but  unlucki¬ 
ly  for  his  hypothefis  thefe  writers  have  not  a  fingle  fen- 
tence  by  which  it  can  be  fairly  fupported..  It  luppofes 
ijot  only  the  great  antiquity  of  the  Scythians,  but  like- 
wife  their  early  progrefs  in  arts  and  fciences,  contrary  to 
what  we  have  proved  in  other  articles  of  this  work.  See 
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Others,  taking  the  fragment  of  Sanchomatho’s  Phenician 
hiftory  for  their  guide,  have  fuppofed  the  Titans  to  have 
been  the  defeendants  of  Ham.  Of  this  opinion  was  bifhop 
Cumberland ;  and  our  learned  fiiend  Dr  Doig,  to  whom 
we  have  been  indebted  for  gi eater  favours,  indulged  us  with 
theperufal  of  a  manufeript,  in  which,  with  erudition  and  in¬ 
genuity  flruggling  for  the  pre-eminence,  he  traces  that  im¬ 
pious  family  from  the  profane  fon  of  Noah,  and  fhows  by 
what  means  they  fpread  the  inaolatrous  worfhip  of  them- 
felves  over  the  greater  part  of  the  ancient  world.  Cronus 
of  whofe  exploits  fome  account  has  been  given  elfewhere 
(fee  Sanchoniatho),  he  holds  to  be  Ham  ;  and  tracing 
the  progrefs  of"  the  family  fiom  Phoenicia  to  Cyprus,  from 
Cyprus  to  Rhodes,  thence  to  Crete,  and  from  Crete  to  Sa- 
mathra.ee,  he  finds  reafon  to  conclude  that  the  branch  called 
Titans  or  Thanuhs  fiourifhed  about  the  era  of  Abraham, 
with  whom,  or  with  his  fon  Ifaac,  he  thinks  the  Cretan  Ju¬ 
piter  muft  have  been  contemporary.  As  they  proceeded 
from  countries  which  were  the  original  feat  of  civilization 
to  others  in  which  mankind  had  funk  into  the  g  roffe  ft  bar- 
bar  iim,  it  was  eafy  for  them  to  perfuade  the  ignorant  .inha¬ 
bitants  that  they  derived  the  arts  of  civil  life  from  their  pa¬ 
rent  the  fun,  and  in  confequence  of  their  relation  to  him  to 
a ffume  to  themfelves  divine  honours.  To  afk  how  they 
came  to  think  of  fuch  grofs  impiety,  is  a  queftion  as  foolifh 
as  it  would  be  to  afk  how  Ham  their  ancellor  became  fo 
wicked  as  to  entail  the  curfe  of  God  upon  himfelf  and  hispo- 
fterity.  The  origin  of  evil  is  involved  in  diffieulties  ;  but 
leaving  all  inquiries  into  it  to  be  profecuted  by  the  meta- 
phyfician  and  morahft,  it  is  furely  more  probable  that  the 
worfhip  of  dead  men  originated  among  the  defeendants  of 
Ham  than  among  thofe  of  Shem  and  Japheth  ;  and  that  the 
fragment  of  Sanchoniatho,  when  giving  an  account  of  the 
origin  of* the  Titans,  the  undoubted  authors  of  that  worfhip, 


Sculpture,  n°4  and  5.  and  Scythia. 


is  moie  deferving  of  credit  than  the  fabulous  and  compantive 
ly  late  writers  of  Greece  and  Rome. 

TI  THES,  in  ecclefiaftical  law,  are  defined  to  be  the 
tenth-part  of  the  increafe,  yearly  arifing  and  renewing  from 
the  profits  of  lands,  the  flock  upon  lands,  and  the  perfonal 
induftry  of  the  inhabitants  :  the  fiift  fpecies  being  ufually 
called  predial ,  as  of  corn,  grafs,  hops,  and  wood  ;  the  fecond 
mixed,  as  of  wool,  milk,  pigs,  &c.  confuting  of  natural  pro- 
duds,  but  nurtured  and  preferred  in  part  by  the  care  of 
man  ;  and  of  thefe  the  tenth  muft  be  paid  in  grofs ;  the 
third  perfonal ,  as  of  manual  occupations,  trades,  fifhenes, 
and  the  like  ;  and  of  thefe  only  the  tenth-part  of  the  clear 
gains  and  profits  is  due. 

We  {hall,  in  this  article,  conftder,  1.  The  original  of  the 
right  of  tithes,  l  .  In  whom  that  right  at  prefent  fnbiifls. 

3.  Who  may  be  difeharged,  either  totally  or  in  part,  from 

paying  them.  < 

1.  As  to  their  original,  we  will  not  put  the  title  of  the 
clergy  to  tithes  upon  any  divine  right  ;  though  fuch  a  right 
ceitainly  commenced,  and  we  believe  as  certainly  ceafed, 
with  the  Jewifh  theocracy.  Yet  an  honourable  and.com- 
petent  maintenance  for  the  miniflers  of  the  gofpel  is  un.  m 
doubtedly  jure  divino ,  whatever  the  particular  mode  of  that, 
maintenance  may  be.  For,  befides  the  pofitive  precepts  of 
the  New  Teftament,  natural  reafon  will  tell  us,  that  an 
order  of  men  who  are  feparated  from  the  world,  and  excluded 
from  other  luciative  profeflions  for  the  fake  of  the  reft,  of 
mankind,  have  a  right  to  be  rurni'hed  with  the  neceffaries, 
conveniences,  and  moderate  enjoyments  of  life,  at  their  ex¬ 
pence  ;  for  whofe  benefit  they  forego  the  ufual  means  ot 
providing  them.  Accordingly  all  municipal  laws  Lave  pro¬ 
vided  a  liberal  and  decent  maintenance  for  their  national 
priefts  or  clergy  ;  ours,  in  particular,  have  eftablifhed  this 

of  tithes,  probably  in  imitation  of  the  Jewilh  law  ;  and  per- 
* r  haps, 
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haps,  confidcrmg  the  degenerate  -ft  ate  of  the  world  in  gene¬ 
ral",  it  may  be  more  beneficial  to  the  En  glifti  clergy  to  found 
their  title  on  the  law  of  the  land,  than  uoon  any  divine  rHht 
whatfoever,  unacknowledged  and  unfupported  by  temporal 
fanCtions. 

We  cannot  precifeiy  afeertain  the  time  when  tithes  were 
fill!  introduced  into  this  country.  Poflibly  they  were  con¬ 
temporary  with  the  planting  of  Chiiftianity  among  the 
Saxons  by  Auguftin  the  rrtonk,  about  the  end  of  the  lixth 
century.  But  the  firlt  mention  of  them  which  we  have  met 
with  in  any  written  Englifh  law,  is  a  conftitutional  decree, 
made  in  a  fynod  Jield  A.  D.  7 86,  wherein  the  payment  of 
tithes  in  general  is  ftrongly  enjoined.  This  canon  or  decree, 
which  at  firft  bound  not  the  laity,  was  effectually  confirmed 
by  two  kingdoms  of  the  heptarchy,  in  their  parliamentary 
conventions  of'  eftates,  refpeCtively  confiding  of  the  kings  of 
Mercia  and  Northumberland,  the  bifhops,  dukes,  fenators, 
and  people.  Which  was  a  few  years  later  than  the  time 
that  Charlemagne  eftabbfhed  the  payment  of  them  in  France, 
and  made  that  famous  divihon  of  them  into  four  parts  ;  one 
to  maintain  the  edifice  of  the  church,  the  fecor.d  to  fupport 
the  poor,  the  third  the  bifhop,  and  the.  fourth  the  parochial 
clergy. 

The  next  authentic  mention  of  them  is  in  the  feedns  Ed- 
nvardi  et  Gut  hr  uni ;  or  the.  laws- agreed  upon  between  king 
G 11  thru n  the  Dane,  and  Ai  red  and  his  fon  Edward  the 
Elder,  fuccdlive  kings  of  England,  about  the  year  9C0. 
This  was  a  kind  of  treaty  between  thofe  mosarchs,  which 
may  he  found  at  large  in  the  Anglo-Saxon  laws  :  wherein 
it  was  neceffary,  as  Guthrun  was  a  Pagan,  to  provide  for  the 
fubfiftence  of  the  Chrrftian  clergy  under  his  dominion  ;  and 
accordingly,  we  find  the  payment  of  tithes  not  only  enjoin¬ 
ed,  blit  a  penalty  added  upon  non-obfervance  :  which  law  is 
feconded  by  the  laws  of  Atlielftan,  about  the  year  930. 
And  this  is  as  much  as  can  certainly  be  traced  out  with  re¬ 
gard  to  their  lej?al  oiiginal. 

2.  We  are  next  to  confider  the  per  Tons  to  whom  tithes 
are  due.  Upon  their  firft  introduction,  though  every  man 
was  obliged  to  pay  tithes  in  general,  yet  he  might  give 
them  to  what  priefis  he  pleafed  ;  which  were  called  arbitrary 
conficrations  of  tithes  ;  or  he  might  pay  them  into  the  hands 
of  the  bifhop,  who  diftnbuted  among  his  diocefian  clergy  the 
revenues  of  the  church,  which  were  then  in  common.  But 
when  diocefes  were  divided  into  parifiies,  the  tithes  of  each 
parifh  were  allotted  to  its  own  particular  mfnifter  ;  firft  by 
common  confent  or  the  appointments  of  lords  of  manors, 
and  afterwards  by  the  written  law  of  the  land. 

Arbitrary  confecratious  of  tithes  took  place  again  after¬ 
wards,  and  were  in  general  ufe  till  the  time  of  king  John. 
This  was  probably  owing  to  the  intrigues  of  the  regular 
clergy,  or  monks  of  the  Benedictine  and  other  orders,  under 
aicLbifhop  D unflan  and  his  fuccefTors  ;  who  endeavoured 
to  wean  the  people  from  paying  their  dues  to  the  fecular 
or  parochial  clergy  (a  much  more  valuable  fet  of  men  than 
tlicmielves),  and  were  then  in  hopes  to  have  drawn,  by 
ianCtimonious  pretences  to  extraordinary  purity  of  life,  all 
ecclefiafiical  profits  to  the  coffers  of  their  own  focieties. 
And  this  will  naturally  enough  account  for  the  number  and 
riches  of  the  monafteries  and  religious  houfes  which  were 
founded  in  thole  days,  and  which  were  frequently  endowed 
with  tithes.  For  a  layman,  who  was  obliged  to  pay  his 
tithes  fomewhere,  might  think  it  good  policy  to  ereCt  an 
abbey,  and  there  pay  them  to  his  own  monks,  or  grant 
them  to  lome  abbey  already'  ereCted  :  lince  for  this  dona¬ 
tion,  which  really  coft  the  patron  little  or  nothing,  he 
might,  according  to  the  fuperihtion  of  the  times,  have 
mafies  for  ever  fung  for  his  foul.  But  in  proceis  of  years, 
the  . income  of  the  poor  laborious  pariftvpriefts  being  fcanda- 
Voi.  XVIII.  Part  II. 
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loufiy  reduced  by  thefe  arbitrary  confccralions  of  tithes,  it 
was  remedied  by  pope  Innocent  III.  about  the  year  1200* 
in  a  decretal  epiftle  lent  to  the  archbifhop  of  Canterbury, 
and  dated  from  the  palace  of  Lateran  :  which  has  occafion- 
ed  Sir  Henry  Hobart  and  others  .to  miflake  it  for  a  decree 
of  the  council  of  Lateran,  held  A.  D.  1179,  which  only 
prohibited  what  was  called  the  infeodation  of  tithes ,  or  their 
being  granted  to  mere  laymen  ;  whereas  this  letter  of  pope 
Innocent  to  the  archbifhop  enjoined  the  payment  of  tithes 
to  the  parfons  of  the  refpeCtive  parifiies  where  every  man 
inhabited,  agreeable  to  what  was  afterwards  directed  by 
the  lame  pope  in  other  countries.  This  epiftle,  fays  Sir 
Edward  Coke,  bound  not  the  lay  fubjeCts  of  this  realm  ; 
but  being* reafon able  and  juft,  it  was  allowed  of,  and  fo  be¬ 
came  /ex  terra.  This  put  an  effectual  flop  to  all  the  ar¬ 
bitrary  confecratious  of  tithes  ;  except  fome  footfteps  which 
ftill  continue  in  thofe  portions  of  tithes  which  the  parfon  of 
one  parifti  hath,  though  rarely,  a  right  to  claim  in  another: 
for  it  is  now  univcrfally  held,  that  tithes  are  due,  of  com¬ 
mon  right,  to  the  parfon  of  the  parifti,  unlefs  there  be  a 
fpecial  exemption.  This  parfon  of  the  parifti  may  be  either 
the  aCtual  incumbent,  or  elfe  the  appropriates  of  the  bene¬ 
fice  ;  appropriations  being  a  method  of  endowing  monaf¬ 
teries,  which  feems  to  have  been  devifed  by  the  regular 
clergy,  by  way  of  fubftitution  to  arbitrary  confccrations  of 
tithes. 

3.  We  obferved  that  tithes  are  due  of  common  right 
to  the  paifon,  unlefs  by  fpecial  exemption;  let  11s  therefore 
fee,  thirdly ,  who  may  be  exempted  from  the  payment  of 
tithes,  and  how  lands  and  their  occupiers  may  be  exempted 
or  difeharged  from  the  payment  of  tithes,  either  in  part  or 
totally;  firft,  by  a  real  competition  ;  or,  fecondly,  by  cuftom 
or  prefeription. 

Fhjl,>  a  real  compofition  is  when  an  agreement  is  made 
between  the  owner  of  the  lands  and  the  parfon  or  vicar, 
with  the  confent  of  the  ordinary  and  the  patron,  that  fuch 
lands  (hall  for  the  future  be  difeharged  fiom  [payment  of 
tithes,  by  reafon  of  fomc  land  or  other  real  recompenfe 
given  to  the  parfon  in  lieu  and  fatisfaCtion  thereof.  This 
was  permitted  bylaw,  becaufe  it  was  fuppofed  that  the 
clergy  would  be  no  Infers  by  fuch  compofition  ;  fmee  the 
confent  of  the  ordinary,  wdrofe  duty  it  is  to  take  care  of  the 
church  in  general,  and  of  the  patron,  whole  intereft  it  is  to 
protect  that  particular  church,  were  both  made  neceffary 
to  render  the  compofition  effectual  :  and  hence  have  arifen 
all  fuch  compolitions  as  exift  at  this  day  by  force  of  the 
common  law.  But  experience  fhowing  that  even  this  cau¬ 
tion  was  ineffectual,  and  the  poffeffions  of  the  church  being 
by  this  and  other  means  every  day  diminiflied,  the  difabling 
ftatute  13  Eliz.  c.  ic.  was  made;  which  prevents,  among 
other  fpiritual  perions,  all  parfons  and  vicars  from  making 
any  conveyances  of  the  eftates  of  their  churches,  other  than 
for  three  lives  or  21  years.  So  that  now,  by  virtue  of  this 
ftatute,  no  real  compofition  made  fince  the  1  3  Eliz.  is  good 
for  any  longer  term  than  three  lives  or  2 1  years,  though 
made  by  confent  of  the  patron  and  ordinary  :  which  has 
indeed  effectually  demohftred  this  kind  of  traffic  ;  fuch  com¬ 
petitions  being  now  rarely  heard  of,  unlefs  by  authority  of 
parliament. 

Secondly ,  a  difeharge  by  cuftom  or  prefeription,  is  where 
time  out  of  mind  fuch  perfons  or  iucli  lands  have  been 
either  partially  or  totally  difeharged  from  the  payment  of 
tithes.  And  this  immemorial  ufage  is  binding  upon  all 
parties  ;  as  it  is  in  its  nature  an  evidence  or  nniveri'al  con¬ 
fent  and  acquiefcence,  and  with  reafon  fuppofes  a  real  com¬ 
pofition  to  have  been  formerly  made.  ri  In’s  cuftom  or  pre¬ 
feription  is  either  de  modo  decimandi ,  or  de  non  decimando. 

A  modus  decimandi)  commonly  called  by  the  fimple  name 
3Y  of 
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Tithes,  of  a  n:o  Jus  only,  is  where  there  is  by  cuftom  a  particular 
manner  of  tithing  allowed,  different  from  the  general  law  of 
taking  tithes  in  kind,  which  are  the  adual  tenth-part  of  the 
annual  ircreate.  This  is  fometimes  a  pecuniary  compenfa- 
tion,  as  twopence  an  acre  for  the  tithe  of  land  :  fometimes 
it  is  a  compensation  in  work  and  labour,  as  that  the  parfon 
fhall  have  only  the  twelfth  cock  of  hay,  and  not  the  tenth, 
in  confederation  of  the  owner’s  making  it  for  him  •  fome¬ 
times,  in  lieu  of  a  large  quantity  of  crude  or  imperfea  tithe, 
the  parfon  fhall  have  a  lefs  quantity  when  arrived  at  greater 
maturity,  as  a  couple  of  fowls  in  lieu  of  tithe-egors,  and 
the  like'.  Any  means,  in  fhort,  whereby  the  general  law  of 
tithing  is  altered,  and  a  new  method  of  taking  them  is  intro¬ 
duced,  is  called  a  modus  de  imandi ,  or  fpeciai  manner  of  tithing. 

A  prescription  de  non  dccimando  is  a  claim  to  be  entirely 
difeharged  of  tithes,  and  to  pay  no  compenlation  in  lien  of 
them.  Thus  the  king  by  his  prero  gative  is  discharged 
fiom  all  tithes.  So  a  vicar  fhall  pay  no  tithes  to  the 
redtor,  nor  the  re&or  to  the  vicar,  for  ec  hfin  duimas 
non  fohit  tccltfix .  But  thefe  perfonal  privileges  (not 
arifing  from  or  being  annexed  to  the  land) 


are  peri  on- 

ally  confined  to  both  the  king  and  the.  clergy  ;  for  their 
tenant  or  leffee  fhall  pay  tithes,  though  in  their  own  occu¬ 
pation  their  lands  are  not  generally  tithable.  And,  general¬ 
ly  fpeaking,  it  is  an  dlablifhed  rule,  that  in  lay  hands,  mo¬ 
dus  de  non  dccimando  non  valet .  But  fpiritual  perfons  or 
corporations,  as  monalleries,  abbots,  bifhops,  and  the  like, 
were  always  capable  of  having  their  lands  totally  difeharged 
of  tithes  by  various  ways:  as,  1.  By  real  composition. 
2.  By  the  pope’s  bull  of  exemption.  3.  By  uni  y  of 
poffdfion  ;  as  when  the  te&ory  of  a  parifh,  and  lands 
in  the  fame  parifh,  both  belonged  to  a  religious  honfe, 
thofe  lands  were  dikdiarged  of  tithes  by  this  unity  of  pofief- 
fion.  4.  By  prefcription';  having  nevei  been  liable  to  tithes, 
by  being  always  in  fpiritual  hands.  5.  By  virtue  of  their 
order  ;  as  the  Knights  Templars,  Ciflercians,  and  others, 
whole  lands  were  privileged  by  the  pope  with  a  difeharge 
of  tithes.  Though,  upon  the  diffolution  of  abbeys  by 
Henry  VIII.  moil  of  thefe  exemptions  from  tithes  would 
have  fallen  with  them,  and  the  lands  become  tithable  again, 
had  they  not  been  fupported  and  upheld  by  the  ftatute  31 
Henry  VIII.  c.  £3.  which  ena&s,  that  all  perfons  who 
fhould  come  to  the  pofiefiion  o^'  the  lands  of  any  abbey  then 
diffolved,  (hould  hold  them  free  and  difeharged  of  tithes,  in 
as  large  and  ample  a  manner  as  the  abbeys  themfelves  former¬ 
ly  held  them.  And  from  this  original  have  forung  all  the 
lands  which  being  in  lay  hands,  do  at  prefent  claim  to  be 
tithe-free :  for  if  a  man  can  fliow  his  lands  to  have  been 
fuch  abbey  lands,  and  alio  immemorially  difeharged  of  tithes 
by  any  of  the  means  before-mentioned,  this  is  now  a  rood 
prefcription  de  non  dccimando.  But  he  muft  fhow  both 
thefe  requifites  :  for  abbey-lands,  without  a  fpeciai  ground 
of  dilcharge,  are  not  difeharged  of  courfe ;  neither  will  any 
prefcription  de  non  dccimando  avail  in  total  difeharge  of  tithes, 
unlefs  it  relates  to  fuch  abbey-lands. 

It  is  univ.erfally  acknowledged  that  the  payment  of  tithes 
in  kind  is  a  great  difeouragement  to  agriculture.  They 
are  inconvenient  and  vexatious  to  the  hufbandman,  and 
operate  as  an  impolitic  tax  upon  induftry.  The  clergyman, 
too,  frequently  finds  them  troublefome  and  precarious  ;  his 
expences  in  collecting  are  a  conhderable  drawback  from  their 
value,  and  his  juft  rights  are  with  difficulty  lecured  :  he  is 
too  often  obliged  to  fubmit  to-  impofition,  or  is  embroiled 
with  his  parifhioners  in  difputes  and  litigations,  no  lefs  irk- 
fome  to  his  feelings  than  prejudicial  to  his  intereft,  and 
tending  to  prevent  thofe  good  effects  which  his  precepts 
fhould  produce.  It  is  therefore  of  the  -utmoft  importance 


to  parochial  tranquillity,  and  even  to  religion,  that  fome  Tithing 
juft  and  'Dnable  ftandard  of  compofition  could  be  fixed, 

Land  has  been  propofed,  but  in  the  prefent  date  of  the  ^ 
divifion  of  property  this  is  impoffible  :  and  as  money  is 
continually  changing  in  its  value,  it  would  alfo  be  a  very 
improper  ftandard,  unlefs  fome  plan  could  be  formed  by 
which  the  compofition  could  be  increafed  as  the  value  of 
money  diminifhes.  A  plan  of  this  kind  has  been  publifhed 
in  the  Tranfa&ions  of  the  Society  in  tbit  ate  d  at  Bath,  VoL 
TV.  which  thofe  who  are  interefted  in  this  fubjed  may  con- 
fult  for  farther  information. 

TI  THING,  ( 'Tithing a,  from  the  Sax.  Theothung e,  i.e.  De - 
curiam ),  a  number  or  company  of  ten  men,  with  their  fa¬ 
milies,  knit  together  in  a  kind  or  fociety,  and  all  bound  to 
the  king,  for  the  peaceable  behaviour  of  each  other.  An¬ 
ciently  no  man  was  fuftered  to  abide  in  England  above  ?orty 
days,  unle's  he  were  enrolled  in  fome  tithing. — One  of  the 
principal  inhabitants  of  the  tithing  was  annually  appointed 
to  preiide  over  the  reft,  being  called  the  tuhirig-m  v,  the 
head-borough,  and  in  fome  countries  the  borfeh older,  or 
borough’s  ealder,  being  fuppofed  the  difereeteft  man  in  the 
borough,  town,  or  tithing.  The  diftribution  of  England 


into  ti things  and  hundreds  is 
j3ob.skholi»£r. 
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genius  for  painting  of  all  the 
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Titian,  the  moft  univerfal 
Lombard  ieh<  cl,  the  heft  co- 
lourift  of  all  the  moderns,  and  the  moft  eminent  for  hi- 
ftories,  portraits,  and  landfcapes,  was  born  at  Cadore,  in  Pm-^S 
the  province  of  Friuli,  in  the  {late  of  Venice,  in  1477,  or 
in  1480  according  to  Vafari  and  Sandrart.  His  patents  ^ Fu:nUr] 
fent  him  at  ten  years  of  age  to  one  o'  his  uncles  at  Venice, 
who  finding  that  he  had  an  inclination  to  painting,  put  him* 
to  the  fchool  or  Giovanni  Bellino. 

But  as  foon  as  Titian  had  feen  the  works  of  Giorgione, 
whofe  manner  appeared  to  him  abundantly  more  elegant, 
and  lefs  conftrained  than  that  of  Bellino,  he  determined  to- 
quit  the  ftyle  to  which  he  had  to  long  been  accnftomed, 
and  to  purfue  the  other  that  recommended  ittelf  to  him, 
by  having  more  force,  more  relief,  more  nature,  and  more 
truth.  Some  authors  affirm,  that  he  placed  h’mfelf  as  a 
difciple  with  Giorgione  ;  yet  others  only  lay,  that  he  cul¬ 
tivated  an  intimacy  with  him ;  but  it  is  undoubtedly  cer¬ 
tain  that  he  ftndied  with  that  great  mailer ;  that  he  learn¬ 
ed  his  method  of  blending  and  uniting  the  colon  is  ;  and 
piadlifed  his  manner  fo  effe&nally,  that  feveral  of  the  paint¬ 
ings  of  Titian  were  taken  for  the  performances  or  Gior¬ 
gione  ;  and  then  his  fuccefs  infpired  that  avtift  with  an  in¬ 
vincible  jealoufy  of  Titian,  which  broke  off  their  connection 
for  ever  after. 

The  reputation  of  Titian  rofe  continually  ;  every  new 
work  contributed  to  extend  his  fame  through  all  Europe ; 
and  he  was  confidered  as  the  principal  ornament  of  the  age* 
in  which  he  flourifhed.  And  yet,  Sandrart  obferves,  that- 
amidft  all  his  applaufe,  and  conftant  employment  at  Venice, 
his  income  and  fortune  were  inconfiderable ;  and  he  waa^ 
more  remarkable  lor  the  extenfivenefs  of  his  talents,  than 
for  the  affluence  of  his  circumftances.  But  when  his  merit 
was  made  known  to  the  emperor  Charles  V.  that  monarch 
knew  how  to  fet  a  juft  value  on  his  fuperior  abilities ;  he 
enriched  him  by  repeated  bounties’,  allowed  him  a  confider- 
able  penfiou,  conferred  on  him  the  honour  of  knighthood, 
and  what  was  ftill  more,  honoured  him  with  his  friendlhip. 

He  painted  the  portrait  of  that  benefa&or  feveral  times; 
and  it  is  recorded  by  Sandrart,  that  one  day,  while  the  em¬ 
peror  was  fitting  for  his  pi&nre,  a  pencil  happening  to  drop 
from  the  painter,  he  Hooped,  took  it  up,  and  returned  it ; 
obligingly  answering  to  the  raodeft  apology  of  the  artilt 
^  (who 


TIT  C  539  1 


TIT 


(who  blufhed  at  the  condefcenfion  oF  f o  great  a  monarch),  has  an  attitude  full  oF  grace  and  dignity  more  than  mortal, 
that  the  merit  of  a  Ti tian  was  worthy  of  the  attendance  of  and  the  countenance  fhov/s  a  benevolence  and  humility,  com- 
j  i  an  emperor.  bined  with  dignity  and  pain,  which  no  pencil  but  that  of 

The  excellence  of  Titian  .was  ifbt  fo  remarkably  appa-  Titian  could..  fo  feelingly  have  defcribed.  It  is  admirably 
rent  in  the  hiftorical  compolltions  which  he  painted  as  in  his  coloured,  and  tenderly  and  delicately  penciled  ;  the  heads 
portraits  and  landscapes,  which  feem  to  be  Superior  to  all  are  wonderfully  beautiful,  the  corapofition  excellent,  and 
competition  ;  and  even  to  this  day,  many  of  them  preferve  the  whole  has  a  charming  effe<&  by  the  chiaro-fcuro. 
their  original  beauty,  being  as  much  the  admiration  of  the  He  was  of  fo  happy  a  conftitution,  that  he  was  never 
p relent  age  as  they  have  defervedly  been  of  the  ages  pail,  ill  till  the  year  1576,  when  he  died  of  the  plague,  at  99 

—  It  is  obferved  of  Titian  by  moll  writers,  that  in  the  dif-  years  of  age.  His  difciples  were  Paulo  Veronefe^ Giacomo 
ferer.t  periods  of  his  life  he  had  four  different  manners  ;  Tintoret,  Giacomo  de  Porte  Baffano,  and  his  Tons. 


one  refeinbling  his  firft  inftiudfor  Bellino,  which  was  fome- 
what  ftiff ;  another,  in  imitation  of  Giorgione,  more  bold, 
and  full  of  force  ;  his  third  manner  w$s  the  refnlt  of  ex¬ 
perience,  knowledge,  and  judgment,  beautifully  natural, 
and  fintfhed  with  exquifite  care,  which  manner  was  peculiar¬ 
ly  his  own  ;  and  in  thofe  pidlures  which  he  painted  between 
the  years  of  approaching  old  age  and  his  death  may  be 
noticed  his  fourth  manner.  His  portraits  were  very  dif¬ 
ferently  finifhed  in  his  early,  and  in  his  latter  time,  accord¬ 
ing  to  the  teltimony  of  Sandrart.  At  firft  he  laboured  his 
piftures  highly,  and  gave  them  a  polilhed  beauty  and  lnftre, 
fo  as  to  produce  their  effe£l  full  as  well  when  they  were 
examined  clolely  as  when  viewed  at  a  diftance  ;  but  after- 
waids,  he  fo  managed  his  penciling,  that  their  greateft  force 
and  beauty  appeared  at  a  more  remote  view,  and  they  plea- 
fed  lefs  when  they  were  beheld  more  nearly.  So  that  many 
of  thofe  artifts  who  fiudied  to  imitate  him,  being  milled  by 
appearances  which  they  did  not  fufficiently  confidcr,  have 
imagined  that  Titian  executed  his  work  with  readinefs  and 
a  mafterly  rapidity  ;  and  concluded. that  they  fhonld  imitate 
his  manner  moft  tffe&ually  by  a  freedom  of  hand  and  a 
bold  pencil:  Whereas  in  reality,  Titian  took  abundance 
of  pains  to  work  up  his  pictures  to  fo  high  a  degree  of  per¬ 
fection  ;  and  the  freedom  that  appears  in  the  handling 
was  entirely  effected  by  a  ikilful  combination  of  labour  and 
judgment. 

it  cannot  be  truly  affirmed,  that  Titian  equalled  the 
great  mafters  of  the  Roman  fchool  in  defign  j  but  he  al¬ 
ways  took  care  to  dilpole  his  figures  in  iuch  attitudes  as 
fhowed  the  moft  beautiful  parts  of  the  body.  His  tafte  in 
defigning  men  was  not  generally  fo  correCl  or  elegant  as  it 
appeared  in  his  boys  and  female  figures  ;  but  his  colouring 
had  all  the  look  of  real  flefh,  his  figures  breathe.  He  was 
not  fo  bold  as  Giorgione,  but  in  tenderneis  and  delicacy  he 
proved  him  fcl*  much  luperior  to  him  and  all  other  artifts. 
The  exprefiion  of  the  paflions  was  not  his  excellence, 
though  even  in  that  reipc&  many  of  his  figures  merited  the 
jufteft  commendation ;  but  lie  always  gave  his  figures  an  air 
of  eafe  and  dignity.  His  landfcapes  are  univerially  allowed 
to  be  unequalled,  whether  we  coniider  the  foims  of  his  trees, 
the  grand  ideas  of  nature  which  appear  in  his  feenery,  or 
his  diftances  which  agreeably  delude  and  delight  the  eye  of 
every  obferver  ;  and  they  arc  executed  with  a  light,  tender, 
and  mellow  pencil.  He  learned  from  nature  the  harmony 
or  colours,  and  his  tints  feem  aftonifhing,  not  only  for  their 
force,  but  their  iweetnels  ;  and  in  that  reipedt  his  colour¬ 
ing  is  accounted  the  ftandaid  of  excellence  to  all  profdlbrs 
of  the  art. 

It  would  prove  almoft  an  endlefs  talk  to  enumerate  the 
variety  of  works  executed  by  this  illuftrious  aitift,  at  Rome, 
Venice,  Bologna,  and  Florence,  as  well  as  thole  which  are 
to  be  ieen  in  other  cities  of  Italy,  in  England,  Spain,  Ger¬ 
many,  and  France  ;  but  there  are  two,  which  arc  mention¬ 
ed  as  being  truly  admirable.  One  is,  a  Laft  Supper,  p’e- 
ferved  in  the  Refe&ory  at  the  Efcurial  in  Spain,  which 
JS  inimitably  fine;  the  other  is  at  Milan,  reptelenting  Chrift 
crowned  with  Thorns.  The  principal  figure  in  the  latter 


TITLARK,  in  ornithology.  See  A lauda. 

TITLE,  an  appellation  or  dignity  or  rank  given  to 
princes  and  perfons  of  diftindftion. 

Titles  were  not  fo  common  among  the  ancient  Greeks  or 
Romans  as  they  are  in  modern  times.  Till  the  reigri  of 
Conftantme  the  title  of  Illujlrious  was  never  given  except  to 
thofe  who  were  diftinguifhed  in  arms  or  letters :  But  at 
length  it  became  hereditary  in  the  families  of  princes,  and 
every  fon  of  a  prince  was  illuftrious.  The  title  of  High - 
nefs  was  formerly  given  only  to  kings.  The  kings  of  Eng¬ 
land  before  the  reign  of  Henry  VIII.  were  addreffed  by  the 
title  of  your  Grace •  That  monarch  firft  affumed  the  title 
of  Higbnefs  y  and  afterwards  that  of  Mayfly .  The  title  of 
majefty  was  firft  given  him  by  Francis  I.  in  their  enterview 
in  1520.  Charles  V.  was  the  firft  king  of  Spain  who  af¬ 
fumed  the  lame  title. 

Princes,  nobles,  and  clergy  generally  have  one  title  de¬ 
rived  from  their  territories  and  eftates,  and  another  derived 
from  their  rank  or  from  fome  other  remarkable  circum- 
ftance.  The  Pope  is  called  the  B'jhop  of  Rome ,  and  has 
the  title  of  Hoinefs .  A  cardinal  has  his  name  gene¬ 
rally  from  iome  church,  and  is  faluted  by  the  name  of 
Eminent ,  or  mojl  Eminent .  An  archbifiiop,  befides  being 
named  from  his  diocefe,  is  called  his  Grace  and  mojl  Reve - 
rind  :  a  bifhop  is  alio  diftinguifhed  by  the  name  of  his  dio- 
ceie,  and  has  the  tide  of  his  Lordjhip  and  right  Reverend. 
Inferior  clergymen  are  denominated  Reverend. 

The  titles  of  crowned  heads  derived  from  their  dominions 
it  is  unneceftary  to  mention.  It  will  be  fufficient  to  men¬ 
tion  thofe  by  which  they  are  addreffed.  To  an  emperor 
is  given  the  title  of  Imperial  Mayfly  ;  to  kings,  that  of  Ma~ 
jcjty  ;  to  the  princes  of  Great  Britain,  Royal  Higbnefs  ;  to 
thofe  of  Spain,  Infant ;  to  ele&ors,  Electoral  Higbnefs ;  to 
the  grand  duke  of  Tulcany,  Mojl  Serene  Higbnefs ;  to  the 
other  princes  of  Italy  and  Germany,  Higbnefs ;  to  the  Doge 
of  Venice,  Mojl  Serene  Prince  ;  to  the  grand-mafter  of  Mal¬ 
ta,  Eminence  ;  to  nuncios  and  a'mbaffadors  of  crowned  heads. 
Excellency  ;  to  dukes,  Grace ,  to  maiquiffcs,  earls,  and  barons, 
Lordjhip. 

The  emperor  of  China,  among  his  titles,  takes  that  of 
Tien  Su,  “  Son  of  Heaven.”  The  Orientals,  it  is  obferved, 
are  exceedingly  rond  of  titles  :  the  iimple  governor  of  Schi- 
ras,  for  inftance,  after  a  pompous  enumeration  of  qualities, 
lordfhips,  &c.  adds  the  titles  of  Flower  of  Court efy ,  Nutmeg 
of  Confo  alien,  and  Rofe  of  Delight. 

Title,  in  law,  denotes  any  right  which  a  perfon  has 
to  the  pofleffion  of  a  thing,  or  an  authentic  inftrument 
whereby  he  can  prove  his  right-  See  the  articles  Right, 
Property,  &c. 

Titlii  to  the  Crown  in  the  Brit fh  Corflitution.  See  Suc¬ 
cession. 

TITMOUSE,  in  ornithology.  See  Par  us. 

TITULAR,  denotes  a  perion  invefted  with  a  title,  in 
virtue  of  which  he  holds  an  office  or  benefice,  whether  he 
perform  the  fun&ions  thereof  or  not. 

TI  i'US  Vespasianus,  the  Roman  emperor,  the  fon  of 
Vefpafian  ;  of  whom  it  is  1  elated,  that  not  being  able  to  re- 
3  Y  2  collect 
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Tiv'r.t  colledt  a-iy  remarkable  rood  adtion  lie  had  clone  on  a  certain 
N  day,  he  exclaimed,  “  I  have  loll  a.  day  \}1  He  might 
^  Tobacco.  truly  lje  ca|le(i  the  faiyr  Qf  }/ls  peop/e  .  linti  though  Rome 

^  laboured  under  various  public  c  alamities  during  his  reign, 
fuch  was  his  equitable  and  mild  adminilliation,  that  he  con* 
flantly  prefevved  his  popularity.  lie  was  a  great  lover  of 
learning,  and  coir.pofed  ieveral  poems.  He  reigned  but 
two  years  ;  and  it  is  thought  Domitian  his  brother  poifoned 
him,  A.  D.  8 1,  aged  4 1 .  See  ( Htjlory  of)  Rome. 

TIVIOT  hills.  See  Cheviot. 

TIVOLI,  the  modern  name  of  Tibur. 

T  OAD,  in  zoology.  See  Ran  a. 

ToAD-Fijh.  See  Lop  hi  us. 

ToAD-Fi'ax,  in  botany.  See  Antirrhinum. 

Toad  Stone,  a  genus  of  argillaceous  earths  examined  by 
Dr  Withering.  He  dcfcribes  it  as  of  a  dark-brownilh  grey 
colour  ;  its  texture  granular  ;  neither  elfervefcing  with  acid3 
nor  linking  lire  with  lieeL  The  cavities  of  it  are  filled 
with  cryllallized  fpar,  and  in  a  ftrong  heat  it  is  fufible  per 
Phil op phic a lf» #  An  hundred  parts  of  toad-llone  contain  from  56  to 
63  5  of  fil  ceons  earth,  near  15  of  argillaceous  earth,  7.5 
•of  calcareous  earth,  and  16  of  oxydated  iron.  Dr  Kir  wan 
obferves,  that  the  toad-llone  is  not  much  different  from  ba- 
faltes,  only  that  it  is  latter  :  it  contains  alfo  a  fmaller  pro¬ 
portion  or  iron,  and  a  larger  one  o;  filiceous  eaith. 

TOBACCO,  in  botany.  See  Nicotiana  and  Snuff. 
The  Indians  (iays  Dr  Leake)  poifou  their  arrows  with 
the  oil  of  tobacco,  which,  infufed  into  a  frelh  wound,  occa- 
lions  ficknels  and  vomiting,  or  convuliions  and  death  ;  with 
what  fafety  therefore,  fetting  alide  propriety,  the  fubtile  pow¬ 
der  of  this  plant,  called  fuff,  may  be  applied  to  the  tender, 
internal  furface  of  the  nofe,  it  may  be  proper  to  inquire;  for, 
if  the  oil  of  tobacco  is  a  mortal  poifon  when  applied  to  the 
the  bifeafes  0pen  veffels  of  a  wound,  furely  this  plant,  when  taken  in 
of  the  FT  Jubilance  as  fnuff,  mull  in  a  certain  degree  be  injurious. 

From  the  infinite  number  of  nerves  diffufed  over  tlie  mucous 
membrane  of  the  nofe,  it  is  endowed  with  exquifite  feeling  ; 
and,  the  better  to  preferve  thefenfe  of  fmelling,  thofe  nerves 
are  continually  lubricated  with  moidure. 

By  the  almod  caullic  acrimony  of  fnuff,  this  moifture  is 
dried  up,  and  thofe  fine,  delicate  nerves,  the  organs  of  Imell- 
ing,  are  rendered  callous  and  inlenfible.  Fo  this  fell- evi¬ 
dent  bad  effedt  may  be  added  the  narcotic  or  11  unifying 
power  of  tobacco,  by  which  not  only  the  brain  and  nerves 
are  injured,  but  alfo  the  eyes  depending  upon  their  influ¬ 
ence,  together  with  the  fenfe  of  fmelling  ;  and,  from  the 
force  with  which  fnuff  is  ufually  drawn  up  the  nofe,  its  paf- 
fage  will  be  obflrudted,  and  the  voice-  lofe  its  clearnefs  and 
diilindt  articulation. 

lkfides  thofe  pernicious  qualities,  fnuff  often  involuntari¬ 
ly  defeends  into  the  llomach,  creating  naufea,  lofs  of  ap¬ 
petite,  and  vomiting  ;  and  by  its  narcotic  power  will  dimi- 
nilh  nervous  influence  and  impair  digeflion  ;  it  difcolours 
the  fkin  contiguous  to  the  nofe,  and  will  taint  the  fweeteff 
breath  with  the  rank  odour  of  a  tobacco -calk.  For  this 
reafon  the  ladies  of  fafiiion  in  France  feldom  take  fnuff  till 
they  are  married  ;  a  very  high  compliment,  no  doubt,  to 
their  hulbands.  The  ondy  advantace  of  taking  fnuff  is 
that  of  fneezing,  which,  in  fluggilh,  phlegmatic  habits,  will 
give  univerfal  concuflion  to  the  body,  and  promote  a  more 
free  circulation  of  the  blood  ;  but  of  this  benefit,  fnuff- 
takers  are  deprived,  from  being  familiar  with  its  ufe. 

We  have  been  told,  that  tobacco,  when  chewed,  is  a  pre- 
fervative  againlt  hunger  :  bu*t  this  is  a  vulgar  error  ;  for, 
in  reality,  it  may  more  properly  be  faid  to  dellroy  appetite 
by  the  profufe  difeharge  of  faliva,  which  has  already  been 
confidered  as  a  powerful,  diffoWing  fluid,  effential  both  to 
appetite  and  digeftion.  In  fmoking,  the  fumes  of  tobacco 


induce  a  kind  of  pleafing  infenfibility  not  eafily  defcribcL  Tobac:i) 
Its  narcotic  odour,  thus  adminiftered,  equally  infatuates  the  Tobago/ 
ignorant  favage  and  the  intelligent  philofopher ;  but,  by' 
the  large  expence  of  faliva  thereby  occafioned,  it  is  produc¬ 
tive  of  many  diforders  of  the  head  and  flomach,  particularly 
the  latt. 

Tobacco- Pipe  •  Fi/h .  See  Fistularia. 

ToBACCo-rcvine.  See  Pharmacy-/ ndex. 

TOBAGO,  one  of  the  Caribbee  iflands,  ceded  to  Great 
Britain  by  the  treaty  of  Paris  in  1  763,  taken  by  the  French 
in  1781,  and  retaken  by  the  Britifh  in  1793.  It  lies  in 
the  latitude  of  1  1  degrees  10  minutes  north,  and  59  degrees 
40  minutes  longitude  well  from  London,  about  40  leagues 
fouth  by-well  from  Barbadoes.  3  s  fouth-eall  from  St  Vin. 
cents,  20  fouth-eall  from  Grenada,  1  2  north-eall  from  the 
Spanish  ifland  of  Trir.idada,  and  between  30  and  40  north- 
call  from  the  Spanilh  main.  According  to  the  latell  ac¬ 
counts,  it  is  fomewhat  more  than  30  miles  in  length  trom 
north-eall  to  fouth- well,  between  8  and  9  in  breadth,  and 
from  23  to  25  leagues  in  circumference.  The  Englilh  vi- 
iited  this  illand  very  early,  Sir  Robert  Dudley  being  there 
in  the  reign  of  queen  Elizabeth.  In  that  of  Charles  1. 
William  earl  of  Pembroke  procured  , a  grant  of  this,  with 
two  other  fmall  iflands  ;  but  died  before  lie  was  ablevto  carry 
into  execution  his  delign  of  fettling  them.  In  A.  D.  1632 
fome  merchants  of  Zealand  fent  over  a  finail  colony  thither, 
and  gave  it  the  name  of  Ne<w  IValcheren  ;  but  before  they 
were%.ble  thoroughly  t©  eltablilh  themlelves,  they  were 
defrayed  by  the  Indians  afliltedby  the  Spaniards.  Ten  years, 
after,  James  Duke  of  Courland  fent  a  colony  thither,  who 
fettled  themfelves  upon  Great  Courland  bay,  and  made  a 
confiderable  prog  re  is  in  planting.  A.  D.  1654,  Melfieurs 
Adrian  and  Cornelius  Lamplius,  two  opulent  merchants  of 
Flulhing,  fent  a  confiderable  number  oi  people  thither,  who 
fettled  on  the  other  fide  of  the  illand,  and  lived  in  amity 
with  the  Courlanders,  until  they  learned  that  the  kin^  ot* 
Sweden  had  feized  the  perfon  of  their  duke  and  dilpoffel- 
ied  him  of  his  dominions,  when  they  attacked  and  forced 
his  fubjedts  to  fubmit.  The  duke  being  afterwards  re- 
ftored,  he  obtained  from  Charles  II.  a  grant  of  this  illand, 
dated  the  17th  of  November  1664.  In  the  fecond  Duteh 
war  the  count  d’Ellrees,  by  order  ol  his  mailer,  to¬ 
tally  ruined  it  at  the  clofe  ©f  the  year  1677  ;  and  from  that 
time  it  continued  walte  till  Britain  took  poffefllon  of  it  after 
the  treaty  of  Paris.  The  climate,  notwithllanding  its  vici¬ 
nity  to  the  line,  is  fo  tempered  by  the  breezes  from  the  fea, 
as  to  be  very  fupportable  even  to  Europeans  ;  and  hath  the 
fame  advantages  with  that  of  Grenada,  in  having  regular 
feafons,  and  alfo  in  being  exempt  from  the  hurricanes  1  here 
are  throughout  the  ifland  many  riling  grounds,  though,  ex¬ 
cept  at  the  north-eall  extremity,  there  is  no  part  of  it  that 
can  be  it y led  mountainous  ;  and  even  there  the  country  is 
far  from  being  rugged  or  impaffable.  The  foil,  if  we  may 
credit  either  Dutch  or  French  writers,  is  as  fertile  and  lux¬ 
uriant  as  any  of  the  iflands,  and  very  finely  diverlified. 
Ground  provifions  of  all  forts  have  been  raifed  in  great 
plenty,  a  vail  variety  of  vegetables,  excellent  in  their  kind, 
fome  for  food,  fome  for  phyfic.  Almolt  every  fpecies  of 
ufeful  timber  is  to  be  found  here,  and  fome  ot  an  enormous 
fize ;  amongfl.  others,  the  true  cinnamon  and  nutmeg  tree, 
as  the  Dutch  confefs,  and  of  which  none  could  be  better 
judges  ;  whole  groves  ol  faffafras,  and  of  trees  that  bear  the 
true  gum  copal,  with  other  odoriferous  plants  that  render 
the  air  wholefome  and  pleafant.  It  is  as  well  watered  as 
can  be  wilhed,  by  rivers  that  fall  into  the  lea  on  both 
tides,  many  fmaller  dreams,  and  fine  frelh  fprings  in  almolt 
every  part  of  the  illand.  The  fea-coaft  is  indented  by  J  o 
or  12  fair  and  fpacious  bays,  and  there  are  amonglt  thefe 
.  one 
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one  or  two  ports  capable  of  receiving  as  large  fhlp3  as  ever 
vifited  thofe  Teas.  There  are  wild  hogs  in  great  plenty, 
abundance  of  fowls  of  different  kinds,  and  a  vafl  variety  of 
fea  and  river  fifh.  At  the  north  eafl  extremity  lies  Little 
Tobago,  which  is  two  miles  long,  and  about  half  a  mile 
broad,  very  capable  of  improvement. 

TOBOLSK T,  the  capital  of  Siberia,  is  fitnated  at  the 
confluence  of  the  rivers  Tobol  and  Irtifh,  in  N.  Lat.  58° 
12',  E.  Long.  68°  i8'7  The  city  {lands  upon  the  afeent  of 
a  high  hill,  the  lower  part  of  which  is  inhabited  by  Maho¬ 
metan  Tartars,  who  ca»ry  on  a  confidcrable  traffic  upon  the 
river  Irtifh,  and  convey  their  merchandife  quite  acrofs  Great 
Tartary,  as  far  as  China.  The  river  Irtifh  is  reckoned  as 
rapid  as  the  Danube  ;  runs  from  the  fouth,  and  empties  it- 
felf  into  the  Oby  :  the  Tobol  wa flies  the  other  fide  of  the 
town,  and  a  little  below  it  falls  into  the  Irtifh.  By  means 
of  thefe  two  livers,  there  is  a  conftant  flow  of  merchandise 
into  the  city  during  the  fummer  feafon.  Tcbolfki  is  there¬ 
fore  a  great  mart  for  the  commodities  of  Mufcovy,  Tartary, 
and  other  countries  :  and  here  is  a  great  concourie  of  mer¬ 
chants.  All  forts  of  provifions  are  plentiful  and  cheap.  An 
hundred  weight  of  rice  is  fold  for  16  copecs,  equal  to  about 
eight  pence  Sterling  ;  a  flurgeon  weighing  40  pounds,  for 
half  that  money  ;  an  ox  for  two  rix-dollars,  and  every  other 
article*  in  proportion  :  the  adjacent  country  abounds  with 
game  in  great  variety.  The  fnpreme  court  or  judicature  for 
all  Siberia  is  held  in  this  city,  which  is  alio  the  feat  of  a 
metropolitan,  lent  hither  from  Mofcow  to  exercife  fpiritnal 
jurifdidtion  over  the  whole  kingdom.  Tobolfki  is  well  for¬ 
tified,  and  defended  by  a  ltrong  gar rifon,  under  the  com¬ 
mand  of  the  waiwode,  who  refides  in  the  place,  and  takes 
charge  of  the  fur  tribute,  which  is  here  depofited  in  proper 
magazines.  This  governor  enjoys  a  very  extenfive  com¬ 
mand,  and  can  occafionally  bring  into  the  field  9000  men, 
befldcs  a  ltrong  body  of  Tartars  on  l&rfeback,  to  make  head 
againil  the  Kalmucks  and  Coffacks,  in  their  repeated  in- 
curfions.  A  fufficient  number  of  Ruffians,  called  Jem- 
Jkoiks,  are  kept  in  continual  pay  by  the  government,  on  the 
banks  of  the  Irtifh,  to  fupply  travellers  on  the  czar's  ac¬ 
count  with  men,  boats,  or  carriages,  to  convey  them  as  far 
as  Surgut  on  the  Oby,  a  voyage  of  200  leagues  'by  water. 
This  is  the  common  method  of  travelling  in  the  inmmer  ; 
but  in  winter  the  journey  by  land  is  not  half  fo  long, 
being  performed  in  flcds  over  the  ice  and  inow,  with  which 
the  country  is  covered.  Thefe  fleds  are  moved  by  a  pair 
of  dogs,  which  will  draw  a  load  of  ^00  pounds  w  ith  i ur- 
prifing  expedition.  They  are  hired  at  ealy  rates,  and  du¬ 
ring  one  half  of  the  year  may  be  leen  flying  over  the  fnow. 
in  great  numbers.  '1  he  city  is  fuppoled  to  contain  15,000 
inhabitants.  It  is  800  miles  eafl  from  Molcow,  and  iooq 
from  Peterfburgh. 

TOD  DA  Panna.  See  Cycas. 

TODDY,  a  name  given  to  the  juice  of  the  cocoa  nut 
tree.  See  Arak. — Toddy  is  alfo  a  name  given  to  a  mix¬ 
ture  of  fpirits,  water,  and  fugar. 

TonDY-Bini.  See  Loxia,  fpecies  11. 

TODUS,  the  Tody,  in  ornithology  ;  a  genus  belonging 
to  the  order  of  pica.  The  beak  is  flender,  depreffed,  broad, 
and  the  bafe  befet  with  briltles.  The  nollrils  are  fmall  and 
oval.  The  toes  are  placed  three  before  and  one  behind  ; 
the  middle  are  greatly  conne&ed  to  the  outer.  There  are 
15  fpecies  according  to  Dr  Latham. 

“  Birds  of  this  genus  (fays  that  eminent  ornithologifl) 
inhabit  the  warmer  parts  ot  America.  They  vary  confi- 
derably  in  their  bills  as  to  bicadth,  but  all  of  them  have  a 
certain  flatnefs,  or  depreffion,  which  is  peculiar.  They  have 
great  affinity  to  the  flycatchers  ;  and  indeed,  to  fpeak  the 
truth,  the  two  genera  run  much  into  one  another :  however, 
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in  one  tiring  they  differ  materially ;  for  in  the  tody  the 
outer  and  middle  toes  are  much  connedted^  whereas  in  the 
flycatcher  genus  they  are  divided  to  their  origin.' * 

TOGA,  in  Roman  antiquity,  a  wide  woollen  gown  or 
mantle,  which  feenrs  to  have  been  of  a  femicireular  form, 
without  fleeves  ;  differing  both  in  richnefs  and  largenefs,  ac¬ 
cording  to  the  circumllances  of  the  wearer,  and  ufed  only 
upon  occafion  of  appearing  in  public. 

Every  body  knows  that  the  toga  was  the  diflinguifhed 
mark  of  a  Roman:  hence,  the  jus  toga,  or  piivilege  of  a 
Roman  citizen  ;  i.  e.  the  right  of  wearing  a  IToman  habit, 
and  of  taking,  as  they  explain  it,  fire  and  water  through  the 
Roman  empire. 

TO  KAY- Wine,  derives  its  name  from  a  town  of  Hun¬ 
gary,  where  it  is  produced.  There  are  four  forts  of  wine 
made  from  the  fame  grapes,  diflinguifhed  at  Tokay  by  the 
names  of  ej/tnee,  aufpruch ,  mafslacb ,  and  the  common  twine. 
The  effence  is  made  by  picking  out  the  half-dried  and  fhri- 
veiled  grapes,  and  putting  them  into  a  perforated  veffel,. 
where  they  remain  as  long'as  any  juice  runs  of!  by  the  mere 
preffure  of  their  own  weight.  This  is  put  into  fmall  calks. 
The  aufpruch  is  made  by  pouring  the  expreffed  juice  of  the 
grapes  from  which  the  former  had  been  picked  on  thofe  that 
yielded  the  effence,  and  treading  them  with  the  feet.  The 
liquor  thus  obtained  Hands  for  a  day  or  two  to  ferment,  and 
then  is  poured  into  fmall  cafks,  which  are  kept  in  the  air  for 
about  a  month,  Sind  afterwards*  put  into  calks.  The  fame 
proceis  is  'again  repeated  by  the  addition  ot  more  juice  to 
the  grapes  which  have  already  undergone  the  two  former 
preffures,  and  they  are  now  wrung  with  the  hands  ;  arid  thus 
is  had  the  mafslach.  The  fourth  kind  is  made  by  taking  all  the 
grapes  together  at  firfl,  and  fubmitting  them  to- the  greateil 
preflure  :  this  is  chiefly  prepared  by  the  peafarits.  The  ef- 
fence  is  thick,  and  very  lweet  and  lnicioust  it  is  chiefly  uled 
to  mix  with  the  other  kinds.  The  aufpruch  is  the  wine 
commonly  exported,  and  which,  is  known  in  foreign  coun¬ 
tries  by  the  name  of  Tokay . 

The  goodnefs  of  it  is  determined  by  the  following  rules. 
The  colour  fhould  neither  be  reddifh  nor  very  pale,  but  & 
light  fiver :  in  trying  it,  the  palate  and  tip ’’of  the  tongue 
fhould  be  wetted  without  fwaliowing  it,  and  if  it  mankeil 
any  acrimony  to  the  tongue,  it  is  not  good  ;  but  the  tafle 
ou.’ht  to  be  loft  and  mild  :  when  poured  out,  it  fhould  form 
globules  in  the  glafs,  and  have  an  oily  appearance  :  when 
genuine,  the  ftrongefl  is  always  of  the  belt  quality  :  when 
(wallowed,  it  fhould  have  an  earthy  aftringent  tafle  in  the 
mouth,  which  is  called  the  tafle  of  the  root.  All  tokay 
wine  has  an  aromatic  tafle,  which  diflmguifhes  it  from  every 
other  fpecies  of  wine.  It  keeps  to  any  age,  and  improves 
by  time  t  but  is  never  good  till  about  three  years  old.  It 
is  the  left  way  to  tranfport  it  in  calks  ;  for  when  it  is  on 
the  leas,  it  ferments  three  times  every  feafon,  and  thus  re¬ 
fines  it l elf.  When  in  bottles,  there  mufl  be  an  empty  fpace 
left  between  the  wine  and  the  cork,  other  wife  it  would  burfl 
the  bottle.  A  little  oil  is  put  upon  the  furfa.ee,  and  a  piece 
of  bladder  tied  over  the  cork.  The  bottles  are  always  laid 
on  their  fides  in  fand.  Phllofophical  TranfaB'tons ,  vol.  lxiii. 
part  ii.  p.  292,  See. 

TOKENS.  See  TiunESMENs-Tokcns. 

TOISE,  a  French  meafure  containing  fix  of  their  feet, 
or  a  fathom. 

TOLAND  (John),  a  very  famous  wiiter,  was  born  near 
Londonderry  in  Ireland,  1670,  and  educated  in  the  Popifli 
religion  ;  but  at  16  years  of  age  embraced  the  principles  of 
the  Proteflants.  He  fludied  three  years  at  the  univerfity  of 
Glafgow  ;  was  created  maiter  of  arts  in  the  univerfity  of  E- 
dinburgh  ;  and  afterwards  completed  his  ftudies  at  Leyden, 
where  he  refided  two  years.  He  then  went  to  Oxford, 

where,. 
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T0M0.  where,  ’having  the  advantage  of  the  public  library,  he  cob 
^  v  ledted  materials  upon  various  fubjeCts,  and  compoied  fome 
pieces  ;  among  which  was,  A  Diflertation  to  prove  the  re¬ 
ceived  hiftory  of  the  tragical  death  of  Atilins  Regulus,  the 
Roman  conful,  to  be  a  fable.  He  began  likewife  a  work  of 
greater  confequence,  in  which  he  undertook  to  fhow  that 
there  are  no  myfteries  in  the  Chrifiian  religion.  He  pub 
lifhed  it  in  1696  at  London,  under  the  title  of  ChrijTianity 
not  myjleriou s.  This  book  Rave  great  offence,  and  was  at¬ 
tacked  by  feveral  writers.  He  afterward  wrote  in  favour  of 
the  Hanoverian  iucceflion,  and  many  other  pieces.  In  1707 
he  went  into  Germany,  where  he  vifited  feveral  courts  ;  and 
in  1710  he  was  introduced  to  Prince  Eugene,  who  gnve 
him  feveral  marks  of  his  generofity.  Upon  h  s  return  to 
England  he  was  for  fome  time  fupported  by  the  liberality 
of  the  earl  of  Oxford  lord-treafurer,  and  kept  a  country- 
houfe  at  Epfom  ;  but  foon  loling  his  lordfhip’s  favour,  he 
publifhed  feveral  pamphlets  ay  ainft  that  miniiter’s  mealures. 
In  the.  four  laft  years  of  his  life  he  lived  at  Putney,  but 
ufed  to  fpend  mod  part  of  the  winter  in  London.  Mr  Po¬ 
land  Ciied  at  London  in  1722.  He  was  a  man  of  uncom¬ 
mon  abilities,  published  a  number  of  curious  tra&3,  and  wa3 
perhaps  the  mod  learned  of  all  the  infidel  writeis  ;  but  his 
private  character  was  far  from  being  an  amiable  one;  for  he 
was  extremely  vain,  and  wanted  thofe  focial  virtues  which 
are  the  chief  ornaments  as  well  as  duties  of  life.  His  poft- 
humous  works,  two  volumes  odtavo,  were  publifhed  in  1726, 
with  an  account  of  his  life  and  writings,  by  Mr  Des  Mai- 
zeaux. 

TOLEDO,  an  ancient  and  trading  city  of  Spain  in 
New  Caflile,  of  which  it  was  formerly  the  capital.  About 
two  centuries  ago  it  is  faid  to  have  contained  more  than 
Tturvoiinne  1 200,000  inhabitants;  but  they  are  now  diminifhed  to 
Travels  in  20,000,  or  at  moft  to  30,000.  It  is  advanta,;eoufiy  feated 
on  t^e  river  Tajo,  which  furrounds  it  on  two  fide  a  ;  and  on 
the  land-fide  it  has  an  ancient  wall  built  by  a  Gothic  king, 
and  flanked  with  ico  towers.  It  is  feated  on  a  mountain, 
which  renders  the  ftreets  uneven,  and  which  are  nairow; 
but  the  houfes  are  fine,  and  there  are  a  great  number  of  fu- 
perb  ilru&ures,  befides  17  public  fquares,  where  the  mar¬ 
kets  are  kept.  The  fined  buildings  are  the  royal  cadle  and 
the  cathedral  church  ;  which  lad  is  the  riched  and  moftcon- 
fiderabie  in  Spain.  Tt  is  feated  in  the  middle  of  the  city, 
joining  to  a  handfome  direct,  with  a  fine  fquarc  before  it. 
Several  of  the  gates  are  very  large,  and  of  bronze.  There 
is  alfo  a  fuperb  deeple  extremely  high,  from  whence  there  is 
a  very  didant  profpedt.  The  Sagrariro,  or  principal  cha¬ 
pel,  is  a  real  treafury,  in  which  are  1 5  large  cabinets  let 
into  the  wall,  full  of  prodigious  quantities  of  gold  and  filver 
veffels,  and  other  works.  There  are  two  mitres  of  filver 
gilt,  fet  all  over  with  pearls  and  precious  dones,  with  three 
collars  of  mafiy  gold,  enriched  in  like  manner.  There  are 
two  bracelets  and  an  imperial  crown,  of  the  Virgin  Mary, 
confiding  of  large  diamonds  and  other  jewels.  The  weight 
of  the  gold  in  the  crown  is  15  pounds.  The  veftel  which 
contains  the  eonfecrated  wafer  is  of  filver  gilt,  as  high  as  a 
man,  and  fo  heavy,  that  it  requires  30  men  to  carry  it ; 
within  it  is  another  of  pure  gold  enriched  with  jewels.  Here 
are  38  religious  houfes,  moil  or  which  are  worthy  a  travel¬ 
ler's  notice,  with  many  other  facred  buildings,  a  great  num¬ 
ber  of  churches  belonging  to  27  parifhes,  and  fome  hofpi- 
tals.  Without  the  town  are  the  remains  of  an  amphi¬ 
theatre,  and  other  antiquities. 

Toledo  is  an  archbifhop's  fee,  and  the  feat  of  the  pri- 
S*uir.turne's  mate  of  Spain.  His  revenue  is  faid  to  be  worth  400,000 
Travels  m  ducats,  but  there  are  large  deductions  to  be  made  from  it. 
tyatn*  payg  J^ooo  ducats  to  the  monks  of  the  Efcurial,  be- 

fidcs  feveral  other  penfions.  Toledo  has  alfo  a  univerfity* 


It  was  formerly  celebrated  for  the  exqnifite  temper  of  the  Toleration. 

fword  blades  made  there.  It  is  fituated  inead  longitude  3.  - 

1  v  in  north  latitude  39.  50.  and  13  37  miles  fouth  from 

Madrid. 

TOLERATION,  in  matters  of  religion,  is  either  civil 
or  eccleiiaitical.  Civil  toleration  is  an  impunity  and  fafety 
granted  by  the  (late  to  every  fedt  that  does  not  maintain 
doctrines  inconfiflent  with  the  public  peace  :  and  ecclefi- 
aitical  toleration  is  the  allowance  which  the  church  grants 
to  its  members  to  differ  in  certain  opinions,  not  reputed  fun¬ 
damental. 

As  the  gods  of  Paganifm  were  abuoft  all  local  and  tute¬ 
lary,  and jis  it  was  a  maxim  univerfally  received  that  it  was 
the  duty  of  every  man  to  worfhip,  together  with  his  own 
deities,  the  tutelary  gods  of  the  country  in  which  he  might 
chance  to  refide,  there  was  no  room  for  perfecution  in  the 
Heathen  world,  on  account  of  different  fentimeuts  in  reli¬ 
gion,  or  of  the  different  rites  with  which  the  various  dei¬ 
ties  were  worfhipped.  Had  the  primitive  Chriftians  joined 
their  fellow-citizens  in  the  worfhip  of  Jupiter,  Juno,  and 
the  reft  of  the  rabble  of  Roman  divinities,  they  would  have 
been  luffered  to  worfhip,  without  moleftation,  the  Creator 
of  the  world  and  the  Redeemer  of  mankind ;  for  in  that 
cafe  the  God  of  the  Chriftians  would  have  been  looked  upon 
as  a  Being  of  the  fame  kind  with  the  gods  of  the  empire; 
and  the  great  principle  of  intercommunity  would  have 
remained  unviolated.  But  the  true  God  had  exprefsly  pro¬ 
hibited  both  Jews  and  Chriftians  from  worfhipping  any 
other  god  befides  Himfelf ;  and  it  was  their  refufal  to  break 
that  precept  of  their  religion  which  made  their  Heathen 
mailers  look  upon  them  as  Atheifis,  and  perfecute  them  as 
a  people  inimical  to  the  ftate.  Utility  and  not  trntn,  was 
the  object  for  which  the  Heathen  legiflatures  fupported  the 
national  religion  They  well  knew  that  the  ftories  told  by 
their  poets  of  their  different  divinities,  of  the  rewards  of 
Elyfimn,  and  of  the  punifhments  of  'Tartarus,  were  a  col¬ 
lection  of  fenfelefs  fables  ;  but  they  had  nothing  better  to 
propofe  to  the  vulgar,  ‘and  they  were  not  fuch  Grangers  to 
the  human  heart,  as  to  iuppoie  that  mankind  could  live  to¬ 
gether  in  fociety  without  being  influenced  in  their  conduct 
by  fome  religion. 

Widely  different  from  the  genius  of  Paganifm  wa3  the 
fpirit  of  the  Jewiih  difpenfation.  Truth,  which  is  in  !a6t 
always  coincident  with  general  utility,  was  the  great  objedt 
of  the  Mofaic  law.  The  children  of  Ifrael  were  feparated 
from  the  reft  of  the  world.,  to  preferve  the  knowledge,  and 
woifhip  of  the  true  God,  at  a  time  when  all  the  other  nations 
on  earth,  forgetting  the  Lord  that  made  them,  were  falling 
proftrate  to  flocks  and  ftones,  and  worfhipping  devils  and 
impure  ipirits.  Such  was  the  contagion  of  idolatry,  and  fo 
ftrong  the  propenfity  of  the  Ifraelitcs  to  the  cuftoms  and 
manners  of  the  Egyptians,  and  other  poly  the  iffic  nations 
around  them,  that  the  purpofe  of  their  reparation  could  not 
have  been  ferved,  had  not  Jehovah  condeicended  to  become 
not  only  their  tutelary  God,  but  even  their  iupreme  civil 
Magiftrate  (fee  Theology,  n°  151.)  ;  fo  that  under  the 
Mofaic  economy,  idolatry  was  the  crime  of  high  treafon, 
and  as  fuch  juftly  puniflied  by  the  laws  of  the  ftate  Among 
the  Jews,  the  church  and  ftate  were  not  indeed  different  io- 
cieties.  They  were  fo  thoroughly  incorporated,  that  what 
was  a  fin  in  the  one  was  a  crime  in  the  other  ;  and  the  for¬ 
feiture  of  ecclefiaftical  privileges  was  the  forfeiture  of  the 
rights  of  citizens. 

In  many  refpedts  the  Chriftian  religion  is  diredtly  op- 
pofite  to  the  ritual  law  of  Moics.  It  is  calculated  for  all 
nations,  and  intended  to  be  propagated  among  all.  inllead 
of  feparating  one  people  from  another,  one  of  its  principal 
objects  is  to  difleminate  uniyerfal  benevolence,  and  to  incul¬ 
cate 
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•jVration.  cate  upon  the  whole  human  race,  that  mutual  love  which 
naturally  fp  rings  from  the  knowledge  that  all  men  are  bre¬ 
thren.  Its  ultimate  end  being  to  train  its  votaries  for  hea¬ 
ven,  it  concerns  itfelf  no  farther  with  the  affairs  of  earth 
than  tp  enforce  by  eternal  fanctions  the  lav/s  of  morality  ; 
and  the  kingdom  of  its  Founder  not  being  of  this  world/ it 
'  haves  every  nation  at  liberty  to  fabricate  its  own  municipal 
laws,  io  as  bell  to  ferve  its  own  intereft  in  the  various  cir- 
cumilances  in  which  it  may  be  placed  ;  and  denounces  a 
curfe  upon  all  who  pay  not  to  tliofe  lav/s  the  fullefl  obedi¬ 
ence,  when  they  were  not  obvioufly  inconfiftent  with  the 
laws  of  piety  ard  virtue,  which  are  of  prior  obligation.  The 
ChnfHan  church  therefore  mull  always  remain  a  diilindl  fo- 
ciuy  from  the  Hate;  and  tho’,  till  the  prefent  age  of  hazardous 
innovations,  it  has  been  deemed  expedient  in  every  country, 
where  the  truth  of  the  gofpel  is  admitted,  to  give  to  the  re¬ 
ligion  of  Chrill  a  legal  ellablilhment,  and  to  confer  immu¬ 
nities  on  its  minillers,  this  meafure  has  been  adopted,  not  to 
let-lire  the  purity  of  the  faith  which  appeals  to  the  private 
judgment  of  each  individual,  but  merely  to  preferve  the 
peace  of  lociety,  and  to  put  a  reftraint  upon  tliofe  a&ionsof 
which  human  laws  cannot  take  cognizance.  With  religion, 
CKnftian  governments  have  no  farther  concern  than  as  it 
tends  to  promote  the  practice  of  virtue.  The  early  Chri- 
fl fans,  however,  not  underilanding  the  principle  upon  which 
penal  laws  were  employed  to  preferve  the  purity -of  the  Jew- 
ifh  religion  ;  and,  as  our  bleffed  Lord  obferved  to  two  of 
his  apofiles,  not  knowing  what  fpirit  they  were  of — hafiily 
concluded  that  they  had  a  right  to  enforce  the  doctrines 
and  wo r {hip  of  the  New  Teflament,  by  the  fame  means 


which  had  been  ufed  to  preferve  the  Ifraelites  ftendy  to  the 
do&iines  and  worfhip  of  the  Old.  Hence,  though  they 
had  fuffered  the  cruelle fl:  perfecutions  themfelves  (fee  Per- 
skcuhon),  they  no  fooner  got  the  power  of  the  Hate  in 
their  hands,  than  they  perlecuted  the  Pagans  for  their 
idolatry  ;  and  afterwards,  when  herefies  arofe  in  the  church, 
persecuted  one  another  for  expreffing  in  different  phrafes 
metaphyfical  proportions,  of  fuch  a  nature  as  no  human 
mind  can  fully  comprehend.  The  apoftle  had.- forewarned 
them  that  there  mull  be  heiefies  in  the  church,  that  they 
who  are  approved  may  be  made  manifeft  ;  but  it  did  not 
occur  to  them  that  perfecution  for  opinion  is  the  worfi  of 
all  herehes,  as  it  violates  at  once  truth  and  charity. 

Hitherto  thefe  unhallowed  means  of  bringing  Chriftians 
to  uni  ormity  of  faith  and  pra&ice,  had  been  only  oceaiion- 
ally  employed  from  their  not  accurately  diftingnifhing  be¬ 
tween  the  fpirit  of  the  gofpel  and  that  of  the  law  ;  but  as 
loon  as  the  bifhops  of  Rome  had  brought  the  inhabitants  of 
Lurope  to  recognize  their  infallibility  in  explaining  articles 
of  faith,  and  deciding  points  of  controverfy,  perfecution  be¬ 
came  a  regular  and  permanent  inflrument  of  ecclefiaftical 
difeipline.  To  doubt  or  to  deny  any  dodlrine  to  which 
thefe  unerring  inftrudtors  had  given  the  fandtion  o*  their 
approbation,  was  held  to  be  not .  only  a  refilling  of  the 
truth,  but  an  adt  of  rebellion  againft  their  facred  authority; 
and  the  fecular  power,  of  which,  by  various  arts,  they  had 
acquired  the  abfolute  direction,  was  inllantlv  employed  to 
avenge  both. 

“  Thus  Europe  had  been  accuftomed,  during  many  cen¬ 
turies,  to  fee  fpexulative  opinions  propagated  or  defended 
by  foice,  the  charity  and  mutual  forbearance  which  Chri- 
jb  #V.i  flianity  recommends  with  fo  much  warmth,  were  forgotten, 
ci  /  v  ^HCrec^  r,'ght3.  of  confc’ence  and  of  private  judgment  were 
unheard  of ;  and  nat  only  the  idea  of  toleration,  but  even 
the  word  itfelf,  in  the  fente  now  affixed  to  it,  was  unknown. 
A  right  to  extirpate  error  by  force,  was  univerfally  allowed 
to  be  the  prerogative  of  thofe  who  pofTeffed  the  knowledge 
of  truth  and  though  the  hrfl  reformers  did  not  arro¬ 


gate  to  themfelves  in  diredl  terms  that  infallibility'  which  T  Oration, 
they  had  refufed  to  the  church  of  Rome,  they  were  not  lefs  *— -y— 
confident  of  the  truth  of  their  own  doctrines,  and  required 
with  equal  ardour  the  princes  of  their  party  to  check  fuch 
as  pretumed  to  impugn  or  to  oppofe  them.  To  this  requeft 
too  many  of  thefe  princes  lent  a  willing  ear.  It  flattered 
at  once  their  piety  and  their  pride  to  be  confidered  as  pof- 
fe fling  all  the  rights  oi  Jewilh  princes  ;  and  Henry  the 
VIII.  of  England,  after  labouring  to  make  his  divines 
declare  that  all  authority  ecclefiaftical  as  well  as  civil  Hows 
from  the  crown,  perfecuted  alternately  the  Papifts  and  Pro- 
teflants.  Many  of  his  fucceffors,  whofe  chara&ers  were 
much  better  than  his,  thought  themfelves  duly  authorized, 
in  virtue  of  their  acknowledged  fupremacy  over  all  Hates 
and  conditions  of  men,  to  enforce  by  means  of  penal  laws  a 
uniloimity  of  taith  and  worfhip  among  their  fubjedls  ;  and 
it  was  not  till  the  revolution  that;  any  left  in  England  leems 
to  have  fully  underHood,  that  all  men  have  an  unalienable 
right  to  worfhip  God  in  the  manner  which  to  them  may 
feem  moil  fuitabR  to  his  nature,  and  the  relation  in  which 
they  Hand  to  him  ;  or  that  it  is  impoffible  to  produce  uni¬ 
formity  of  opinion  by  any'  other  means  than  candid  difqui- 
fition  and  found  reafoning.  That  the  civil  magiHratc  has 
a  right  to  cheek  the  propagation  of  opinions  which  tend  on¬ 
ly  to  lap  the  foundations  of  virtue,  and  to  difturb  the  peace 
of  focicly,  cannot,  wc  think,  be  qucHioned  ;  but  that  he  has 
no  right  to  reftrain  mankind  from  publicly  prof effing  any 
fyftem  of  faith,  which  comprehends  the  beings  and  provi¬ 
dence  of  God,  the  great  laws  of  morality,  and  a  future  Hate 
of  rewards  and  puniihments,  is  as  evident  as  that  it  is  the 
object  of  religion  to  fit  mankind  for  heaven,  and  the  whole 
duty  of  the  magiffrates  to  maintain  peace,  liberty,  and  pro¬ 
perty,  upon  earth.  We  have  elfewhere  obferved  (fee  Test),.. 
that  among  a  number  of  different  fedis  of  Chriftians,  it  is 
not  the  fuperior  purity  of  the  fyftem  of  faith  proreffed  by 
one  of  them,  that  gives  it  a  right  to  the  immunities  of  an 
eftablifhment  in  preference  to  all  its  rivals;  bnt  tho’  the  legif- 
laliire  is  authorized,  in  certain  circumHances,  to  make  a  lefs 
puie  fyftem  the  reli  ion  of  the  Hate,  it  would  be  the  height 
of  abiurdity  to  fuppofe  that  any  man*  or  body  of  men,  can 
have  authority  to  prevent  a  purer  fyftem  from  being  ac¬ 
knowledged  as  the  religion  of  individuals.  For  propaga¬ 
ting  opinions  and  purfuing  practices  which  neceffarily  create 
civil  diilurbance,  every  man  is  anfwerable  to  the  laws  of  his 
country  ;  but  for  the  foundnefs  of  his  faith,  and  the  purity 
of  his  worftnp,  he  is  anfwerable  to  no  tribunal  but  that  which 
can  fearch  the  heart. 

When  churches  are  ellablifhed,  and  creeds  drawn  up  as 
guides  to  the  preaching  of  the  national  clergy,  it  is  obvious 
that  every  clergyman  who  teaches  any  thing  rliredtly  con¬ 
trary  to  the  do&rine  of  fuch  creeds,  violates  the  condition 
on  which  he  holds  his  living,  and  may  be  juft  !y  deprived  of 
that  living,  whether  his  obnoxious  opinion  be  in  itfelf  true 
or  falfe,  important  or  unimportant;  but  his  puniftiment. 
ihould  be  extended  no  farther.  To  expel  a  Chriftian  from 
private  communion  for  teaching  any  dedtrine  which  is  nei¬ 
ther  injurious  to  the  Hate  nor  contrary  to  the  few  fimpie  ar¬ 
ticles  which  comprife  the.  fumof  the  Civlftian  faith,  is  the 
groffeft  tyranny  ;  and  the  governors  of  that  church  which 
is  guilty  of  it,  ufurp  the  prerogative  of  their  bleffed  Lord-, 
who  commanded  the  apofiles  themfelves  not  to  be  called  ma: 
fters  in  this  fenfe  ;  for  one  (fays  he)  is  your  mailer  t  $ 
nuOttynU c),  even  Chrift.  It  is  indeed  a  hardfhip  to  deprive  a 
man.of  his  living  for  coni-cientioufty  ill  nil  rating  what  he  be¬ 
lieves  to  be  a  ti  11th  or  the  gofpel,  only  becaufe  his  illuftra- 
tion  may  be  different  from  that  which  had  formerly  been  gi* 
vtn  by  men  fallible  like  himfelf;  but  if  the  eftabliihment  of 
human  compilations  of  faith  be  neceffary,  this  hardfhip 


cannot: 
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Tull  cannot  be  removed,  but  by  making  fuch  compilations  a3 
,  '!  ^  fimple  as  pofliblc,  and  drawing  them  up  in  Scripture  lam 

i  gua  '  e.  Sueh  a  reformation,  could  it  be  effected  peaceably, 

would  ferve  other  good  purpotes ;  for  while  it  would  fuffi- 
'  ciently  guard  the  purity  of  the  faith,  it  would  withdraw 
that  temptation  which  too  many  edablifhmer.ts  throw  in  the 
way  of  men,  to  fubferibe  to  the  truth  of  what  they  do  not 
really  believe  ;  and  it  would  effectually  banifh  from  the  Chri- 
ftian  church  every  thing  which  can  be  called  by  the  name  of 
perfection.  See  Nonconformists. 

TOLL,  a  tax  or  cuftom  paid  for  liberty  to  vend  goods 
in  a  market  or  fair,  or  for  keeping  roads  in  proper  repair. 
The  fir  ft  appointment  of  a  toll  on  highways  of  which  we 
read,  took  place  in  1346.  See  Road. 

TOLOUSE.  See  Toulouse. 

TOLU,  a  town  of  South  America  in  Jterra  Firms,  and 
in  the  government  of  Carthagena  ;  famous  for  the  fine  bal- 
fam  of  Tolu,  brought  into  Europe  from  thence,  and  pro¬ 
duced  from  a  tree  like  a  pine.  It  is  feated  on  a  bay  of  the 
North  Sea,  60  miles  fouth  of  Cartliagena,  W.  Long.  72. 
55.  N-  Lat.  9.  40. 

TOLUIFERA,  the  Balsam  or  Tolu-tree;  a  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  decandria ,  and  order 
of  monogynies.  There  is  only  one  fpecies  ;  the  balfamum . 

This  tree  grows  to  a  conliderable  height  ;  it  fends  off  nu¬ 
merous  large  brandies,  and  is  covered  with  rough,  thick, 

•  preyifh  bark  :  the  leaves  are  elliptical  or  ovate,  entire,  point¬ 
ed,  alternate,  of  a  light  ..green  colour,  and  ftand  upon  fhort 
flrong  footftalks :  the  flowers  are  numerous,  and  produced 
in  *  lateral  racemi :  the  calyx  is  bell-fhaped,  divided  at  the 
TV oodviile? s  brim  into  five  teeth,  which  are  nearly  equal,  but  one  is  pro- 
Medict  je£ed  to  a  greater  diftance  than  the  others  :  the  petals  are 
°tany.  jnfertcd  into  the  receptacle,  and  are  five  in  number,  of  which 
four  are  equal,  linear,  and  a  little  longer  than  the  calyx  ;  the 
fifth  is  much  the  largeft,  inversely  heart-fhaped,  and  its  un¬ 
guis  is  of  the  length  of  the  calyx  :  the  10  filaments  are  very 
fhort,  and  fumifhed  with  long  anthers  :  the  germen  is  ob¬ 
long  :  there  is  no  ftyle  :  the  fiigma  i-s  pointed  :  the  fruit  is  a 

round  beiry.  , 

It  grows  in  Spanifh  America,  in  the  province  of  Tolu, 
behind  Carthagena,  whence  we  are  fupplied  with  the  bah 
fam,  which  is  brought  to  us  in  little  gotird-fhells.  This 
balfam  is  obtained  by  making  incifions  in  the  bark  of  the 
tree,  and  is  colle&ed  into  fpoons,  which  are  made  of  black 
wax,  from  which  it  is  poured  into  proper  veffels. 

This  bUfam  is  of  a  reddifh  yellow  colour,  tranfparent,  in 
confiftence  thick  and  tenacious  ;  by  age  it  grows  fo  hard 
and  brittle,  that  it  may  be  rubbed  into  a  powder  between 
the  finger  and  thumb.  Its  fmell  is  extremely  fragrant, 
fomewhat  refemblmg  that  of  lemons  ;  its  tafte  is  warm  and 
ivveetifh,  and  on  being  chewed  it  adheres  to  the  teeth. 
Thrown  into  the  fire  it  immediately  liquifies,'  takes  flame, 
and  duperies  its  agreeable  odour.  Though  it  does  not  dif* 
folve  in  water,  yet  if  boiled  in  it  for  two  or  three  hours  in 
a  covered  veftel,  the  water  receives  its  odoriferous  fmell : 
water  alfo  fuffers  a  fimilar  impregnation  from  the  baham 
by  diftiliation.  With  the  afiiftance  of  mucilage  it  unites 
with  water,  fo  as  to  form  a  milky  folution.  It  diffolves  en- 
tirely  in  fpirit  of  wine,  and  eafily  mixes  with  diftilled  oils, 
but  lefs  eafily  with  thofe  of  the  expreffed  kind.  Diftilled 
without  addition,  it  produces  not  only  an  empyreumatic  oil, 
of  a  pale  dark  colour,  but  fometimes  a  fmall  portion  of  a 
faline  matter,  fimilar  to  that  of  the  flowers  of  benzoin. 

This  balfam  pofiefTes  the  fame  general  virtues  with  the 
balfam  of  Gilead,  and  that  of  Peru  ;  it  is,  however,  lefs 
heating  and  {Emulating,  and  may  therefore  be  employed 
with  more  fafety.  It  has  been  chiefly  ufed  as  a  pedforal, 
and  is  faid  to  be  an  efficacious  corroborant  in  gleets  and  fe- 
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minal  weakness.  It  is  direded  by  the  Pharmacopoeias  Lm* 
in  the  fyrupus  tolutanus,  tin&ura  tolutana,  and  fyrupus  bah  lon 
famicus.  See  Pharmacy- Index. 

'TOMATOES.  See  Solanum. 

TOMB,  inlcudes  both  the  grave  or  fepulchre  wherein  a 
defunft  is  interred,  and  the  monument  eiefted  to  preferve 
his  memory.  'The  word  is  formed  from  the  Greek 
tumulus ,  fepulchre  or,  according  to  Menage,  from  the 

Latin  tumba ,  which  fignifies  the  fame. 

In  many  nations  it  has  been  cuftomary  to  burn  the  bodies 
of  the  dead  ;  and  to  colled  the  allies  with  pious  care  ihto  an 
urn,  which  was  depofited  in  a  tomb  or  Fepulchre.  See 
Burning.  Among  many  nations  it  has  alfo  been  the  prac¬ 
tice  to  lay  the  dead  body  in  a  tomb,  without  confuming  it, 
after  having  wrapped  it  up  decently,  and  fometimes  placing 
it  in  a  coffin.  See  Coffin. 

The  tombs  of  the  Jev/s  were  generally  hollow  places  hewn 
out  of  a  rock.  Abraham  buried  Sarah  in  a  cave.  Such 
was  the  place  too  in  which  the  kings  of  Judah  and  Ifrael 
were  interred  ;  and  fuch  was  the  place  in  which  the  body  of 
our  Saviour  was  depofited  by  Jofeph  of  Arimathea.  But 
it  is  probable  that  the  common  people  buried  their  dead  in 
graves;  for  our  Saviour  compares  the  Pharifees  to  “  graves 
which  appear  not,  and  the  men  that  appear  not  are  not 
aware  of  them.”  Over  the  tombs,  perhaps  only  of  people 
of  dift  indfion,  a  ftone  or  monument  was  eredfed,  to  intimate 
to  paflengers  that  they  were  burying  places,  that  they 
might  not  pollute  themielves  by  touehiug  them.  With  the 
fame  intention,  as  Lightfoot  informs  us,  they  whitened  them 
every  year  on  the  15th  of  February. 

The  Egyptians  alfo  buried  their  dead  in  caves,  called  ca* 
tacombs.  See  Catacomb.  The  pyramids,  as  fome  think, 
were  alfo  employed  for  the  fame  purpoie.  Sometimes  alio, 
a  ter  embalming  their  dead,  they  placed  them  in  niches  in 
fome  magnificent  apartment  in  their  houfes. 

The  Greeks  and  Romans  burned  their  dead,  and  depo¬ 
fited  their  allies  in  a  tomb.  The  Greeks  interred  the  allies 
without  the  cities,  by  the  fides  of  their  highways.  Some¬ 
times  indeed,  by  way  of  particular  honour,  they  were  buried 
in  an  elevated  part  of  the  town  ;  and  the  Lacedemonians 
were  allowed  by  Lycurgus  to  bury  in  the  city  and  round 
their  temples:  But  this  was  forbidden  among  the  Romans 
by  the  law  of  the  twelve  tables,  In  urbe  tie  ftpelito,  ne-ve  un¬ 
to  ;  yet  Valerius  Publicola,  Pofthumus  Tubertius,  and  the 
family  of  the  Claudii,  were  buried  in  the  Capitol.  To 
bury  by  the  fides  of  public  roads  was  common  among  the 
Romans  alfo  ;  hence  their  epitaphs  frequently  began  with 
fijle  vhtor ,  Highways  were  made  choice  of  probably  for 
two  reafons  ;  t.  i  hat  the  dead  might  not  be  offenfive  or 
injure  the  health  of  the  living,  which  they  certainly  would 
if  buried  in  towns  or  populous  places  ;  and,  2dly,  1  hat 
they  might  hold  out  to  travellers  a  leflon  of  mortality,  and 
teach  the  ruftic  moralift  to  die. 

As  it  would  fwell  this  article  to  too  great  a  fize  to  de- 
feribe  all  the  different  kinds  of  tombs  which  have  been  ufed 
by  different  nations  and  ages,  we  muft  content  ourfdves 
with  fhortly  delcribing  the  tombs  of  a  few  nations,  and  add¬ 
ing  a  few  concomitant  circumftances. 

*  The  tombs  of  the  Paifees  are  lingular.  The  defund, 
after  lying  a  proper  time  in  his  own  hotife,  for  the  purpofes 
of  mourning,  is  carried,  followed  by  his  relations  and  friends, 
the  females  chanting  a  requiem,  and  depofited  in  a  tomb  of 
the  following  conflrudlion.  It  is  a  circular  building,  open 
at  top,  about  55  feet  diameter,  and  25  feet  in  height,  filled 
to  within  5  feet  of  the  top,  excepting  a  well  of  15  feet  dia¬ 
meter  in  the  centre.  The  part  fo  filled  is  terraced,  with  a 
flight  declivity  toward  the  well.  Two  circular  grooves 
three  inches  deep  are  raifed  round  the  well ;  the  firft  at  the 
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difUnee  of  four,  the  feeond  at  ten,  feet  from  the  well. 
Gro  >ves  of  the  li’ke  depth  or  height,  and  four  feet  difiant 
Tom  e?ch  other  at  the  outer  part  of  the  outer  circle,  are 
carried  ftraiqht  from  the  wall  to  the  well,  communicating 
whh  the  circular  ones,  'or  the  purpofe  of  carrying  off  the 
water,  &c.  The  tomb,  by  this  means,  is  divided  into  three 
circles  or  partitions  :  the  outer,  about  feven  feet  by  four  ; 
the  middle,  fix  by  three  ;  the  inner,  four  by  two  :  the  out¬ 
er  for  the  men,  the  middle  for  the  women,  the  inner  for  the 
children;  in  which  the  bodies  are  refpedlively  placed,  wrap* 
ped  loofely  in  a  piece  of  cloth,  and  left  to  be  devoured  by 
the  vultures  ;  which  is  very  foon  done,  as  numbers  of  thofe 
animals  are  always  fecn  hovering  and  watching  about  thefe 
charnel  houfes,  in  expe&ation  of  their  prey.  The  friends 
of  the  deceafed,  or  the  perfons  who  have  charge  of  the 
tomb,  come  at  the  proper  time,  and  throw  the  bones  into 
their  receptacle,  the  well  in  the  centre  ;  for  which  purpofe, 
sion  rakes  and  tongs  are  deported  in  the  tomb.  1  he  en¬ 
trance  is  clofed  by  an  iron  door,  four  feet  fquare,  on  the 
cadern  fide,  as  high  up  as  the  terrace,  to  which  a  road  is 
railed.  Upon  the  wall,  above  the  door,  an  additional  wall 
is  raifed,  to  prevent  people  from  looking  into  the  tomb, 
which  the  Parfees  are  particularly  careful  to  prevent.  A 
Perfian  infeription  is  on  a  Hone  inferted  over  the  door, 
which  we  once  copied,  but  have  forgotten  its  tenor.  From 
the  bottom  of  the  wall  fubterraneous  paffages  lead  to  re¬ 
ceive  the  bones,  &c.  and  prevent  the  well  from  filling. 

Of  the  ancient  lepulchres  found  in  Ruffia  and  Siberia, 
fome  are  perfeft  tumuli,  railed  to  an  enormous  heLlr,  while 
other*  are  alrro'f  level  with  the- y  round.  Some  of  them  are 
encompaffed  with  a  fqua  c  wall  of  large  quarry  {tones  placed 
in  an  ere£t  pofition  ;  others  are  covered  only  with  a  fmall 
heap  of  Hones,  or  they  are  tumuli  adorned  with  Hones  at 
top  Some  arc  mured  with  brick  within,  and  vaulted  over; 
others  are  no  more  than  pits  or  common  giaves.  In  fome 
the  earth  i?  excavated  feveral  fathoms  deep  ;  others,  and 
efpecially  thofe  which  are  topped  by  a  lo-ty  tumulus,  are 
*only  dug  of  a  fufficient  depth  for  covering  the  carcafe.  In 
many  of  thefe  lepulchres  the  bones  of  men,  and  frequently 
of  horles,  are  found,  and  in  a  condition  that  renders  it  pro¬ 
bable  the  bodies  were  not  burnt  before  they  were  inhumed. 
Other  bones  fhow  clearly  that  they  have  been  previoufly 
burnt  ;  becaufe  a  part  of. them  is  unconfumed,  and  becaule 
they  lie  in  a  disordered  manner,  and  fome  of  them  are  want¬ 
ing.  Urns,  in  which  other  nations  of  antiquity  have  depo- 
fited  the  afhes  of  their  dead,  are  never  met  with  here.  But 
fometimes  what  remained  of  the  bodies  after  the  combuHion, 
and  even  whole  carcafes,  are  found  wrapped  up  in  thin 
plates  of  gold.  Many  dead  bodies  are  frequently  feen  de¬ 
posited  together  in  one  tomb  ;  a  certain  indication  that  ei¬ 
ther  a  battle  had  been  fought  in  the  neighbourhood  of  the 
place,  or  that  fome  families  buried  their  relations  in  an  he¬ 
reditary  tomb. 

The  Moors,  like  all  other  Mahometans,  hold  it  a  thing 
irreverent,  and  contrary  to  the  fpirit  of  religion,  to  bury 
their  dead  in  mofques,  and  to  profane  the  temple  of  the 
Moll  High  by  the  putrefa&fon  of  dead  bodies.  In  the  in¬ 
fancy  of  the  church  the  ChriHians  had  the  like  piety,  and 
pave  example  of  the  refpedt  in  which  they  held  temples  de¬ 
dicated  to  religious  worfhip  ;  but  ill  guided  devotion.  ming¬ 
led  with  fuperHitious  vanities,  and  that  contagious  fpirit  of 
felf-intereft  which  pervades  all  human  affairs,  without  re 
fpe&ing  the  altar  of  God,  have,  together,  iufenlibly  pervert¬ 
ed  mens  ideas,  The  burial  grounds  of  the  Mahometans  are 
moll  of  them  without  the  city  ;  the  emperors  have  their  fc- 
pulchres  difiindl  and  difiant  from  the  moique,  in  faii&uaries, 
built  by  themfclves,  or  in  places  which  they  have  indicated : 
their  tombs  art  exceedingly  iimple  j  the  Moors  do  not  imi- 
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tate  the  offentation  of  Europeans,  where  fuperb  monuments  Tampion 
are  raifed  rather  to  gratify  the  pride  of  the  living  than  the  T  ^ 
merit  of  the  dead.  _  onnage^ 

All  Mahometans  inter  the  dead  at  the  hour  fet  apart  for 
prayer.  The  defundt  is  not  kept  in  the  houfe,  except  he  ex¬ 
pires  after  fun  fet  ;  but  the  body  is  tranfported  to  the 
mofque,  whither  it  is  carried  by  thofe  who  are  going  to 
prayer.  Each,  from  a  fpirit  of  devotion,  is  defirous  to  carry 
in  his  turn.  The  Moors  fine  at  their  burial  iervfce  ;  which 
ulage  perhaps  they  have  imitated  after  the  ChriHians  of 
Spain,  for  the  oriental  Mahometans  do  not  fing.  They  have 
no  particular  colour  apbropriated  to  mourning  ;  their  grief 
for  the  lofs  of  relations  is  a  fenfation  of  the  heart  they  do 
not  attempt  to  exprefs  by  outward  fymbols.  Women  re¬ 
gularly  go  on  the  Friday  to  weep  over  and  pray  at  the  fe- 
pulchres  of  the  dead,  whofe  memory  they  hold  dear. 

Among  the  northern  nations  it  was  cuHomary  to  bury1 
their  dead  under  heaps  of  Hones  called  cairns ,  or  under  bar- 
rows :  (See  the  articles  Cairns  and  Barrow).  The  in¬ 
habitants  of  Tibet,  it  is  fat'd,  neither  bury  nor  burn  their 
dead,  but  expofe  them  on  the  tops  of  the  mountains.  Sec 
Tibet. 

TOMPION,  a  fort  of  bung  or  cork  ufed  to  Hop  the 
mouth  of  a  cannon.  At  fea  this  is  carefully  encircled  with, 
tallow  or  putty,  to  prevent  the  penetration  of  the  water  in¬ 
to  the  bore,  whereby  the  powder  contained  in  the  chamber 
might  he  damaged  or  rendered  incapable  of  fervice. 

TON,  a  meafure  or  weight.  See  T  un. 

TONE,  or  Tune,  in  mufic,  a  property  of  found,  where¬ 
by  it  comes  under  the  relation  of  grave  and  acute  ;  or  the 
degree  of  elevation  any  found  has,  from  the  degree  of  fwift- 
neis  of  the  vibrations  of  the  parts  of  the  fonorous  body. 

The  variety  of  tones  in  human  voices  arifes  partly  from 
the  dimenlionsof  the  windpipe,  which,  like  a  fiute,  the  long¬ 
er  and  nm  rower  it  is,  the  {harper  the  tone  it  gives;  but 
principally  from  the  head  of  the  larynx  or  knot  of  the 
throat  :  the  tone  of  the  voice  being  more  or  lefs  grave  as 
the  rima  or  cleft  thereof  is  more  or  lefs  open. 

The  word  tone  is  taken  in  four  different  fenfes  among  the 
ancients  :  i.  For  any  found;  2.  For  a  certain  interval,  ae 
when  it  is  faid  the  difference  between  the  diapente  and  dia- 
teffaron  is  a  tone  ;  3.  For  a  certain  locus  or  compafs  of  the 
voice,  in  which  fenfe  they  ufed  the  Dorian,  Phrygian,  Ly¬ 
dian  tones  ;  4.  For  tenfion,  as  when  they  fpeak  of  an  acute, 
grave,  or  a  middle  tone. 

(  one  is  more  particulaily  ufed,  in  mufic,  for  a  certain 
degree  or  interval  of  tune,  whereby  a  found  may  be  either 
railed  or  lowered  from  one  extreme  of  a  concord  to  the  other, 
fo  as  Hill  to  produce  true  melody. 

TONGUE.  See  Anatomy,  n°  102. 

TONIC,  in  mufic;  fignifies  a  certain  degree  of  tenfion, 
or  the  found  produced  by  a  vocal  firing  in  a  given  degree  of 
tenfion,  or  by  any  tonorous  body  when  put  in  vibration. 

Tonic,  fays  RoufFdau,  is  likewife  the  name  given  by  Arif- 
toxenus  to  one  of  the  three  kinds  of  chromatic  mufic,  whofe 
divisions  he  explains,  and  which  was  the  ordinary  chromatic 
of  the  Greeks,  proceeding  by  two  ftmitones  in  lucceflion, 
and  afterwards  a  third  minor. 

Tonic  Dominant.  See  Dominant. 

TONNAGE  and  Poundage,  an  ancient  duty  on  wine 
and  other  goods,  the  origin  of  which  feems  to  have  been 
this  :  About  the  21H  of  Edward  III.  complaint  was  made 
that  merchants  were  robbed  and  muidered  on  the  feas.  The 
king  thereupon,  with  the  confent  of  the  peers,  levied  a  duty 
of  2  s  on  every  ton  of  wine,  and  I2d.  in  the  pound  on  all 
goods  imported  ;  which  was  treated  as  illegal  by  the  com¬ 
mons.  About  25  years  after,  the  king,  when  the  knights 
of  /hires  were  returned  home,  obtained  a  like  grant  from  the 
3  Z  citizens 
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citizens  and  burgefles,  and  the  year  after  it  was  regularly 
granted  in  parliament.  Thefe  duties  were  dimimfhed  lome- 
times,  and  fometimes  increafed;  at  length  they  feem  to  have 
been  fixed  at  3s.  tonnage  and  1  s.  poundage.  They  were 
at  firft  ufualiy  oranttd  only  for  a  ftated  term  of  years,  as, 
for  two  years  in  5  Ric.  II. ;  but  in  Henry  VI.'s  time  they 
were  granted  him  for  life  by  a  ftatute  m  the  31ft  year  o 
his  reign  ;  and  again  to  Edward  IV.  for  the  term  of  his  life 
alfo  :  fiace  which  time  they  were  regularly  granted  to  all 

his  fucceffors  for  life,  fometimes  at  the  firft,  fometimes  at 
other  fubfequent  parliaments,  till  the  reign  ot  Charles  i.  ; 
when,  as  the  noble  hiftorian  exprcffes  it,  his  mimfters  were 
not  fufficiently  felicitous  for  a  renewal  of  this  legal  grant. 
And  yet  thefe  impofts  were  imprudently  and  unconititution- 
ally  levied  and  taken,  without  confent  of  parliament,  tor  15 
years  together ;  which  was  one  of  the  canfes  ol  thole  un¬ 
happy  difcontents,  jr.ftifiable  at  firft  in  too  many  inftances, 
but  which  degenerated  at  laft  into  caufelefs  rebellion  and 
murder.  For,  as  in  every  other,  fo  in  this  particular  cafe, 
the  king  (previous  to  the  commencement  of  hoftihties-)  gave 
the  nation  ample  fatisfa&ion  for  the  errors  of  his  former 
conduft,  by  patting  an  aft,  whereby  he  renounced  all  power 
in  the  crown  of  levying  the  duty  of  tonnage  and  poundage, 
without  the  exprefs  confent  of  parliament;  and  alfo  all  power 

of  impofition  upon  any  roerchandifes  whatever.  Upon  the 

reftoration  this  duty  was  granted  to  King  Charles  II.  tor 
life,  and  fo  it  was  to  his  two  immediate  fuccefiors;  but  now, 
by  three  feveral  ftatutes,  9  Ann.  c.  6.  1  Geo.  I.  c.  12.  and 
3  Geo.  I.  c.  7.  it  is  made  perpetual,  and  mortgaged  tor  the 

debt  of  the  public.  .  _  „  T  ,. 

TONQUIN,  a  kingdom  of  Afia,  in  the  Ealt  indies, 
beyond  the'  Ganges  ;  bounded  on  the  north  by  the  province 
of  Yunnan  in  China,  011  the  eaft  by  the  province  of  Canton 
and  the  bay  of  Tonquin,  on  the  fouth  by  Cochin  China,  and 
on  the  w-eft  by  the  kingdom  of  Laos.  It  is  about  1200 
miles  in  length  and  500  in  breadth  ;  ar.d  is  one  of  the  fineit 
and  moft  confiderable  kingdoms  of  the  Eaft,  as  well  on  ac¬ 
count  of  the  number  of  inhabitants  as  the  riches  it  contains 
and  the  trade  it  carries  on.  1  he  country  is  thick  fet  with 
villages  ;  and  the  natives  in  general  are  of  a  middle  flature 
and  clean  limbed,  with  a  tawny  complexion.  Their  faces 
are  oval  and  flattifh,  and  their  nofes  and  lips  well  proper- 
tioned.  Their  hair  is  black,  long,  lank,  and  coarfe  ^  and 
they  let  it  hang  down  their  fhoulders.  They  are  gene¬ 
rally  dexterous,  nimble,  adivc,  and  ingenious  m  me¬ 
chanic  arts.  They  weave  a  multitude  of  fine  filks,  and 
make  curious  lacker-works,  which  are  tranfported  to  other 
countries.  There  is  fuch  a  number  of  people,  that  many 
want  employment  ;  for  they  feldom  go  to  work  but  when 
foreign  fhips  arrive.  The  money  and  goods  brought  hither 
by  the  Englifh  and  Dutch  put  them  in  adion  ;  lor  they 
Fave  not  money  of  their  own  fufficient  to  employ  them- 
felves  ;  and  therefore  one-third  at  leaft  muft  be  advanced 
beforehand  by  the  merchants  :  and  the  fhips  muft  flay  here 
till  the  goods  are  finifhed,  which  is  generally  five  or  fix 
months.  They  are  fo  addi&ed  to  gaming,  that  when  every 
thing  elfe  is  loft,  they  will  ftake  their  wives  and  children. 
The  garments  of  theTonquinefe  are  made  either  of  filk  or 
cotton  ;  but  the  poor  people  and  foldiers  wear  only  cotton 
of  a  daik  tawny  colour.  Their  houfes  are  (mail  and  low  ; 
and  the  walls  either  of  mud,  or  hurdles  daubed  over  with 
clay.  They  have  only  a  ground-floor,  with  two  or  three 
partitions  ;  and  each  room  has  a  fquare  hole  to  let  in  the 
light.  The  villages  confift  of  30  or  40  houfes,  furrounded 
with  trees  ;  and  in  iome  places  there  are  banks  to  keep  the 
water  from  overflowing  their  gardens,  where  they  have 
oranges,  betels,  melons,  and  falad-herbs.  In  the  rainy  fea- 
fbn  they  cannot  pafs  from  one  houfe  to  another  without 


wading  through  the  water;  they  fometimes  have  boats.  In  Tonquin 
the  capital  city  called  Cacho  there  are  about  20,000  houfes  \\ 
with  mud-walls,  and  covered  with  thatch  ;  a  few  are  built 
with  brick,  and  roofed  with  pan-tiles.  In  each  yard  is  a 
fmall  arched  building  like  an  oven,  about  fix  feet  high, 
made  of  brick,  which  fet  ves  to  fecure  their  goods  in  cafe  of 
fire.  The  principal  ftreets  are  very  wide,  and  paved  with 
fmall  ftones.  The  king  of  Tonquin  has  three  palaces  in  it, 
fuch  as  they  are ;  and  near  them  are  (tables  for  his  horfes 
and  elephants.  The  houfe  of  the  Englifh  fa&ory  is  feated 
at  the  north  end  of  the  city,  fronting  the  river,  and  is  the 
belt  in  the  city.  The  people  in  general  are  courteous,  and 
civil  to  ft  rangers  ;  but  the  great  men  are  proud,  haughty, 
and  ambitious ;  the  foldiers  infolcnt,  and  the  poor  thievifh. 

They  buy  all  their  wives,  of  which  the  great  men  have  fe¬ 
veral  ;  but  the  poor  arc  dinted  for  want  of  money.  In  hard 
times  the  men  will  fell  both  their  wives  and  children  to  buy 
rice  to  maintain  themfelves.  The  women  offer  themfelves 
to  ft  rangers  as  wives  wrhile  they*  flay,  and  agree  with  them 
for  a  certain  price.  Even  the  great  men  will  offer  their 
daughters  to  the  merchants  and  officers  who  are  likely  to 
flay  fix  months  in  the  country.  They  are  not  afraid  of 
being  with  child ;  for  if  they  are  girls  they  can  fell  them 
well  when  they  are  young,  becaufe  they  are  fairer  than  the 
other  inhabitants.  Thefe  women  are  laid  to  be  very  faiths 
ful  ;  and  are  trufted  with  money  and  goods  by  the  Euro¬ 
peans  during  their  abfence,  and  will  make  great  advantage 
with  them.  The  firft  new  moon  in  the  year  that  happens 
after  the  middle  of  January,  is  a  great  feftival  ;  when  they 
rejoice  for  10  or  12  days  together,  and  (pend  their  time  in  j 
all  manner  of  fports.  Their  common  drink  is  tea,  but  they 
make  themfelves  merry  with  arrack.  The  language  is  fpp- 
ken  very  much  in  the  throat ;  and  fome  of  the  words  are 
pronounced  through  the  teeth,  and  has  a  great  refemblancc 
to  the  Chinefe.  They  have  feveral  mechanic  arts  or  trades; 
fuch  as  fmiths,  carpenters,  joiners,  turners,  weavers,  taylojs, 
potters,  painters,  money-changers,  paper-makers,  workers 
in  laeker,  and  bell-founders.  Their  commodities  are  gold, 
muflc,  filks,  callicoes,  drugs  of  many  forts,  woods  for  dye¬ 
ing,  lacquered  wares,  earthen  wares,  fait,  aniieeds,  and 
worm-feeds.  The  lacquered  ware  is  not  inferior  to  that  of 
Japan,  which  is  accounted  the  beft  in  the  world.  With  all 
thefe  merchandifes,  one  would  expeft  the  people  to  be  very 
rich,  but  they  are  in  general  very  poor  ;  the  chief  trade  be¬ 
ing  carried  on  by  the  Chinefe,  Englifh,  and  Dutch.  The 
goods  imported,  befides  filver,  are  faltpetre,  fulphur,  Eng¬ 
lifh  broad- cloth,  pepper,  fpices,  and  great  guns. 

TONSILS.  See  Anatomy,  n°  102. 

TONSURE,  in  ecclefiaftical  hiftory,  a  particular  man¬ 
ner  of  (having  or  clipping  the  hair  of  ecclefiaftics  or  monks. 

The  ancient  tonfure  of  the  clergy  was  nothing  more  than 
polling  the  head,  and  cutting  the  hair  to  a  moderate  degree, 
for  the  fake,of  decency  and  gravity  :  and  the  fame  obser¬ 
vation  is  true  with  refpeft  to  the  tonfure  of  the  aneient 
monks.  But  the  Romans  have  carried  the  affair  of  tonfure 
much  farther ;  the  candidate  for  it  kneeling  before  the  bi- 
fhop,  who  cuts  the  hair  in  five  different  parts  of  the  head, 
viz.  before,  behind,  on  each  fide,  and  on  the  crown. 

TONTINE,  a  loan  given  for  life  annuities  with  bene¬ 
fit  of  furvivorfhip  ;  fo  called  from  the  inventor  Laurence 
Tonti,  a  Neapolitan.  He  propofed  his  feheme  in  1653  to 
reconcile  the  people  to  cardinal  Mazarine’s  government,  by 
amufing  them  with  the  hope  of  becoming  fuddenly  rich. 

He  obtained  the  confent  of  the  court,  but  the  parliament 
would  not  regifter  the  edidL  He  made  attempts  afterwards, 
but  without  fuccefs. 

It  was  not  till  Louis  XIV.  was  diftreffed  by  the  league 
of  Augfburg,  and  bv  his  own  immenfe  expences,  that  he 
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form  cubic,  parallelepipeds!,  or  prifmatic;  its  fpecific  gravity 
from  3,46  to  4,56  ;  it  loles  its  colour  only  in  a  very  ftrong 
heat,  and  of  the  ufual  fluxes  it  yields  only  to  borax  and 
According  to 


,  .  -  ,  P  ~  .  Bergman,  100  parts^w, 

°4  11  con^ain  46  of  argill,  39  of  filiceous  earth,  3  of  mild  Mineralogy 
calcareous,  and  6  of  iron.  T  "  ‘ 


had  recourfe  to  the  plans  of  Tonti,  which,  though  lotto- 
laid  alide,  were  not  forgotten.  By  an  edidt  in'  1689  he 
created  a  Tontine  royale  of  1,400,000  livres  annual  rent, 
divided  into  14  clalfes.  The  adtions  were  300  livres  apiece,  microcofmic  fait, 
and  the  proprietors  were  to  receive  iol.  percent,  with  be¬ 
nefit  of  furvivoi  fhip  in  every  clafs.  This  fcheme  was  exe¬ 
cuted  but  very  imperfe&ly  ;  for  none  of  the  daffies  rofe  to 
above  25,000  livres,  inftead  of  100,000,  according  to  the 
‘original  inftitution  ;  though  the  annuities  were  very  regu¬ 
larly  paid.  A  few  years  after,  the  people  feeming  in  better 
humour  for  proje&s  of  this  kind,  another  tontine  was  e- 
refted  upon  nearly  the  fame  terms,  but  this  was  never  above 
half  full.  They  both  fub lifted  in  the  year  1726,  when  the 
French  king  united  the  13th  clafs  of  the  firlt  tontine  with 
the  14th  of  the  fecond  ;  all  the  actions  of  which  were  pof-  cracks  and  flaws,  and  of  a  brownifh  yellow, 
felled  by  Charlotte  Bonnemay,  widow  of  Lewis  Barbier,  a  TOPE,  in  ichthyology,  a  fpecies  of  Sqo 
'furgeon  of  Paris,  who  died  at  the  age  of  96.  This  gentle-  twdtjpti  0  tt_  * 
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II  * 
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Its  great  fpecific  gravity  fhews 
theie  earths  to  be  very  perfectly  united. 

i  he  finell  topazes  in  the  world  are  found  in  the  E all 
Indies  ;  but  they  are  very  rare  there  of  any  great  lize :  the 
Great  Mogul,  however,  at  this  time,  polTelfes  one  which  is 
faid  to  weigh  157  carats,  and  to  be  worth  more  than 
20,000  pounds.  The  topazes  of  Peru  come  next  after 
thefe  in  beauty  and  in  value.  The  European  are  princi¬ 
pally  found  in  Silcfia  and  Bohemia,  and  are  generally  full  of 


woman  had  ventured* 300  livres  in  each  tontine  ;  and  in  the 
laft  year  of  her  life  Ihe  had  for  her  annuity  73,500  livres, 
or  about  3600 1.  a- year,  for  about  30I. 

The  nature  of  the  tontine  is  this  ;  there  is  an  annuity, 
after  a  certain  rate  of  intereft,  granted  to  a  number  of 
people  ;  divided  into  clalfes,  according  to  their  refpe&ive 
ages  ;  fo  that  annually  the  whole  fund  of  each  clafs  is  di¬ 
vided  among  the  iurvivors  of  that  clafs  ;  till  at  laft  it  falls 
to  one,  and  upon  the  extin&ion  of  that  life,  reverts  to  the 
power  by  which  the  tontine  was  ere&ed,  and  which  becomes 
thereby  fecurityfor  the  due  payment  of  the  annuities. 

TOOL,  among  mechanics,  denotes  in  general  any  fmall 
inftrument  ufed  as  well  lor  making  other  complex  inftru- 
ments  and  machines,  as  in  molt  other  operations  in  the 
mechanic  arts. 

TOOTH,  for  a  defeription  of,  fee  Anatomy,  n°  27. 

TOOTHACH.  See  Medicine,  n°  210,  Surgery, 
n°  236,  Teeth,  and  Electricity,  p.  535. 

7 ooTHACH-Trce.  See  Zanthoxylum. 
TOOTHWORT.  See  Plumbago. 

TOP,  a  fort  of  platform,  furrounding  the  lovver  malt- 
head,  from  which  it  projects  on  all  lides  like  a  fcaffold. 

The  principal  intention  of  the  top  is  to  extend  the  top- 
mall  Ihrouds,  fo  as  to  form  a  greater  angle  with  the  malt, 
and  thereby  give  additional  fupport  to  the  latter.  It  is 
fuftained  by  certain  timbers  fixed  acrofs  the  hounds  or  Ihoul- 
ders  of  the  mall,  and  called  the  trejlle-trees  and  crofs-trees . 
Befides  the  ufe  above-mentioned,  the  top  is  otherwife 


t  Squalus. 

TOPHET.  See  Hinnom  and  Moloch. 

I  OPHUS,  in  medicine,  denotes  a  chalky  or  ftony  con¬ 
cretion  in  any  part  of  the  body ;  as  the  bladder,  kidney, 
&c.  but  efpecially  in  the  joints. 

TOPIC,  a  general  head  or  fubjedt  of  difeourfe. 


;  op ics,  in  oratory.  See  Oratory,  nQ  10 — 13. 


Topics,  or  Topical  Medicines ,  are  the  fame  with  exter¬ 
nal  ones,  or  thofe  applied  outwardly  to  fome  difeafed  and 
painful  part  :  fuch  are  plafters,  cataplafms,  unguents,  &c. 

TOPOGRAPHY,  a  defeription  or  draught  of  fome 
particular  place,  or  fmall  track  of  land,  as  that  of  a  city  or 
town,  manor  or  tenement,  field,  garden,  houfe,  caflle,  or 
the  like  ;  luch  as  furveyors  fet  out  in  their  plots,  or  make 
draughts  of,  for  the  information  and  fatisfa&ion  of  the  pro¬ 
prietors. 

TOPSHAM,  a  town  in  Devonlhire,  in  England,  feated 
on  the  river  Exmouth,  five  miles  fouth-eaft  of  Exeter,  to 
which  place  the  river  was  formerly  navigable ;  but  in  time 
of  war  was  choaked  up  defignedly,  fo  that  lhips  are  now 
obliged  to  load  and  unload  at  Toplham,  W.  Long.  3.  26. 
N.  Lat.  50.  39. 

TORBAY,  a  fine  bay  of  the  Englilh  channel,  on  the 
coalt  of  Devonfhire,  a  little  to  the'eaft  of  Dartmouth, 
formed  by  two  capes,  called  Bury  Points ,  and  BoPs  Nofe . 

TORDA,  or  rasor-bill.  See  Alca,  n°  4. 

1  ORDYLIUM,  Hart-wort,  in  botany  :  A  genus  of 
plants  belonging  to  the  clafs  of  pentandria ,  and  order  of 
digynia ;  and  in  the  natural  fyllem  arranged  under  the  45th 
order,  Umbellate.  The  eorollets  are  radiated,  and  all  her- 


extremely  convenient  to  contain  the  materials  neceffiary  for  maphrodite ;  the  fruit  is  round ilh,  and  crenated  on  the  mar- 
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extending  the  fmall  fails,  and  for  fixing  or  repairing  the 
rigging  and  machinery  with  more  facility  and  expedition. 
In  lhips  of  war  it  is  uled  as  a  kind  of  redoubt,  and  is  ac¬ 
cordingly  fortified  for  attack  or  defence ;  being  furnilhed 
with  fwivels,  mulketry,  and  other  fire-arms,  and  guarded 


gin  ;  the  involucra  long  and  undivided.  There  are  feven 
fpecies  ;  of  which  two  are  Britifh,  the  nodofum  and  officinale. 

i.  The  nodofumy  or  knotted  parfley,  has  Ample  fefiilc 
umbels,  the  exterior  feeds  being  rough.  It  grows  in  the 
borders  of  corn-fields,  and  in  dry  ftony  places.  2.  The 


by  a  thick  fence  of  corded  hammocs.  Finally,  it  is  em-  officinale ,  officinal  hart-wort,  has  partial  involucra,  as  long 
ployed  as  a  place  for  looking  out,  either  in  the  day  or  night,  as  the  flowers  ;  leafets  oval  and  jagged  :  the  feeds  are  lame 


Top-Majl,  the  fecond  divifion  of  a  rnaft,  or  that  part 
which  Hands  between  the  upper  and  lower  pieces.  »See  the 
article  Mast. 

Top- Sails,  certain  large  fails  extended  acrofs  the  top- 
mafts  by  the  topfail-yard  above,  and  by  the  yard  attached 
to  the  lower  mail  beneath  ;  being  faftened  to  the  former 
by  robands,  and  to  the  latter  by  means  of  two  great  blocks 
fixed  on  its  extremities,  through  which  the  topfail-lheets 
are  inferted,  palling  from  thence  to  two  other  blocks  fixed 


and  flat,  and  their  edges  notched. 

TORIES,  a  political  fa&ion  in  Britain,  oppofed  to  the 
Whigs. 

The  name  of  Tories  was  given  to  a  fort  of  banditti  in  Ire¬ 
land,  and  was  thence  transferred  to  the  adherents  of  Char¬ 
les  I.  by  his  enemies,  under  the  pretence  that  he  favoured 
the  rebels  in  Ireland.  His  partifans,  to  be  even  with  the 
republicans,  gave  them  the  name  of  If  bigs,  from  a  word 
which  lignifies  whey,  in  derifion  of  their  poor  fare.  The 


on  the  inner  part  of  the  yard  clofe  by  the  maft  ;  and  from  Tories,  or  cavaliers ,  as  they  were  alfo  called,  had  then  prin- 
thefe  latter  the  fheets  lead  downwards  to  the  deck,  where  cipally  in  view  the  political  interefts  of  the  king,  the  crown, 
they  may  be  flackened  or  extended  at  pkafure.  See  the  and  the  church  of  England;  and  the  round- heads,  or  Whigs, 
article  Sail.  propofed  chiefly  the  maintaining  of  the  rights  and  interefts 

TOPAZ,  in  natural  hiftory,  a  gem  called  by  the  ancients  of  the  people,  and  of  Proteftantifm  This  is  the  molt  po- 
^^  y/o/i/^as  being  of  a  gold  colour;  its  texture  fuliaceous  j  its  pular  account ;  and  yet  it  is  certain  the  names  Whig  and 
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Galen  fays  it  is  a  fort  of  intermediate  diforder  between  palfy  To:r;f.^ 
and  health.  .  'T 

Torpor.  P#**  Mj£  »£  ^  i  SU£& 

divided  into  Whigs  and  Tones  ;  and  that  on  oec  fion  of  -  “l  unnecefTary  or  hurtful  in  another  operation.  Sulphur 
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Torment  11-  Tory  were  but  little  known  till  about  the  middle  of  the  reign 
Ia  of  king  Charles  II.  M.  de  Cize  relates,  that  it  was  in  the 


lies  ui  lldviuv/  toUUi^nvu  - ;  -  J  ,  * 

appellation  of  Whig  was  given  to  fucli  as.  believed  the  p  o 
real ;  and  Tory  to  thofe  who  held  it  fi£litious. 

Thefe  parties  may  be  confidered  either  with  regard  to  the 
ftate  or  to  religion.  The  Hate  Tories  are  either  violent  or 
moderate  :  the  firft  would  have  the  king  to  be  abfolute,  and 
therefore  plead  for  paffive  obedience,  non-refiftance,  and  the 
hereditary  right  of  the  houfe  of  Stuart.  The  moderate 
Tories  would  not  fuffer  the  king  to  lofe  any  of  his  prero¬ 
gative  ;  but  then  they  would  not  facrifice  thofe  of  the 
people.  The  Rate  Whigs  are  either  ftrong  republicans  or 
moderate  ones.  “  The  firft  (fays  Rapin)  are  the  remains 
of  the  party  of  the  long  parliament,  who  attempted  to 
change  monarchy  to  a  commonwealth  :  but  thefe  make  fo 
ilender  a  figure,  that  they  only  ferve  to  Rrengthen  the  party 
of  other  Whigs.  The  Tories  would  perfuade  the  world, 
that  all  the  Whigs  are  of  this  kind ;  as  the  Whigs  would 
make  us  believe  that  all  the  Tories  are  violent..  The  mo¬ 
derate  Hate  Whigs  are  much  in  the  fame  fentiments  with 
the  moderate  Tories,  and  defire  that  the  government  may 
be  maintained  on  the  ancient  foundation  :  all  the  difference 
is,  that  the  firft  bear  a  little  more  to  the  parliament  and 
people,  and  the  latter  to  that  of  the  king.  In  ftiort,  the 
old  Whigs  were  always  jealous  of  the  encroachments  of  the 
royal  prerogative,  and  watchful  over  the  prefervation  of  the 
liberties  and  properties  of  the  people. 

TORMENTILLA,  Tormentil,  in  botany:  A  genus 
of  plants  belonging  to  the  clafs  of  tcofondrta »  and  order  of 
polygynia  }  and  in  the  natural  fyftem  ranging  under  the  35*-“ 
order,  SenticoJ <?.  The  calyx  is  odlofid  ;  the  petals  are  four ; 
the  feeds  round,  naked,  and  affixed  to  a  juicelefs  receptacle. 
There  are  two  fpecies  ;  the  e  reft  a  and  repens ,  both  ^indi¬ 
genous.  #  n 

I.  The  ere  ft  a,  common  tormentil,  or  feptfoil,  has  a  italk 
fomewhat  ere&,  and  feffile  leaves.  The  roots  confift  of 
thick  tubercles,  an  inch  or  more  in  diameter,  replete  with 
a  red  juice  of  an  aitringent  quality.  They  are  ufed  in  molt 
of  the  Weftern  Ifles,  and  in  the  Orkneys,  for  tanning  of 
leather ;  in  which  intention  they  are  proved  by  fome  late 
experiments  to  be  ftiperior  even  to  the  oak-bark.  They  are 
firft  of  all  boiled  in  water,  and  the  leather  is  afterwards 
ileeped  in  the  liquor.  In  the  iflands  of  I  irey  and  Col  the 
inhabitants  have  deftroyed  fo  much  ground  by  digging  them 
up,  that  they  have  lately  been  prohibited  the  ufe  of  them. 
A  deco&ion  of  thefe  roots  in  milk  is  alfo  frequently  admi- 
niftered  by  the  inhabitants  of  the  fame  iflands  in  diarrhoeas 
and  dyfenteries,  with  good  fuccefs  ;  but  perhaps  it  would 
be  moil  proper  not  to  give  it  in  dyfenteries  till  the  morbid 
matter  be  firft  evacuated.  A  fpirituous  extract  of  the  plant 
ftands  recommended  in  the  fea-feurvy,  to  ftiengthen  the 
gums  and  fallen  the  teeth.  Linnaeus  informs  us,  that  the 
Laplanders  paint  their  leather  of  a  red  colour  with  the  juice 

the  roots. 

2.  The  reptansj  or  creeping  tormentil,  has  reddifh  ftalks, 
Ilender  and  creeping.  The  leaves  are  fharply  ferrated, 
grow  on  ftiort  footflalks,  and  are  five-lobed.  The  flowers 
are  numerous  and  yellow,  bloffom  in  July,  and  are  frequent 
in  woods  and  barren  pafturcs. 

TORNADO,  a  hidden  and  vehement  guft  of  wind  from 
all  points  of  the  compafs,  frequent  on  the  coaft  of  Guinea. 

TORPEDO,  the  Cramp-fish.  See  Raja,  and  Elec¬ 
tricity,  n°  258 — 261. 

TORPOR,  a  numbnefs,  or  defeft  of  feeling  and  motion. 


advantage. 


v  au  1a1: 

TORRENT,  denotes  a  temporary  ftream  of  water  fal¬ 
ling  fuddcnly  from  mountains,  whereon  there  have  been  great 
rains,  or  an  extraordinary  thaw  of  fnow. 

TORRICELLI  (Evangelifte),  an  illuflrious  Italian  ma¬ 
thematician  and  philosopher,  born  at  Faenza  in  1608.  He 
was  trained  in  Latin  literature  by  his  uncle  a  monk  f  and 
after  cultivating  mathematical  knowledge  for  fome  time 
without  a  mailer,  he  ftudied  it  under  father  Benedict  Cat 
telli,  profeffor  of  mathematics  at  Rome.  Having  read  Ga¬ 
lileo’s  dialogues,  he  compofed  a  treatife  on  motion,  on  his 
principles,  which  brought  him  acquainted  with  Galileo, 
who  took  him  home  as  an  affiflant :  but  Galileo  died  in 
three  months  after.  He  became  profeffor  of  mathematics 
at  Florence,  and  greatly  improved  the  art  of  making  tele- 
fcopes  and  microfcopes  :  but  he  is  bed  known  ror  finding 
out  a  method  of  afeertaining  the  weight  of  the  atmofphere 
by  quickfilver ;  the  barometer  being  called,  from  him,  the 
Torricellian  tube.  He  publifhed  Opera  Geometrica ,  4to,  1 644 % 
and  died  in  1647. 

TORRICELLIAN  experiment,  a  famous  experiment 
made  by  Toiricelli,  by  which  he  demonftrated  the  preffure 
of  the  atmofphere  in  oppofition  to  the  doarines  of  fuaion, 

&c.  finding  that  preffure  able  to  fuppoit  only  a  certain 
length  of  mercury,  or  any  other  fluid,  in  an  inverted  glafs 
tube.  See  Barometer. 

TORSK,  or  Tusk,  in  ichthyology.  See  Gadus. 

TORTOISE,  in  zoology.  See  Testudo. 

ToRTOiSE-Jhell,  the  {hell,  or  rather  feales,  of  the  teftaceous 
animal  called  a  tortvife  ;  ufed  in  inlaying,  and  in  various 
other  works,  as  for  fnnff-boxes,  combs,  See.  Mr  Catefby  pm  Trrsf 
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forts  of  toitoifes,  is  very  improperly  called  a  Jhell ;  being  of  uh 
a  peifea  bony  contexture  ;  but  covered  on  the  outfide  with 
feales,  or  rather  plates,  of  a  horny  fubflance  ;  which  are 
what  the  workmen  call  t or toif e-Jbeil. 

There  are  two  general  kinds  of  tortoifes,  <vt%.  the  land 
and  Jea  tortoife ,  tejludo  tsrrejlris  and  marina .  The  fea-tor- 
toife,  again,  is  of  feveral  kinds;  but  it  is  the  caret,  or  teftudo 
imbricata  of  Linnaeus,  alone  which  furnifhes  that  beautiful 
{hell  fo  much  admired  in  Europe. 

The  fhell  of  the  caretta,  or  hawkfbill  'cortoife,  is  thick  ; 
and  confifts  of  two  parts,  the  upper,  which  covers  the  back, 
and  the  lower  the  belly  :  the  two  are  joined  together  at  the 
fides  by  ftrong  ligaments,  which  yet  allow  of  a  little  motion. 

In  the  fore- part  is  an  aperture  for  the  head  and  fore- legs*, 
and  behind  for  the  hind-legs  and  tail.  It  is  the  under  fhell 
alone  that  is  ufed  ;  to  feparate  it,  they  make  a  little  fire 
beneath  it,  and  as  foon  as  ever  it  is  warm,  the  under  fheli 
becomes  eafily  fepaiable  with  the  point  of  a  knife,  and  is 
taken  off  in  laminae  or  leaves. 

The  whole  fpoils  of  the  caret  confift  in  1 3  leaves  01  feales, 
eight  of  them  flat,  and  five  a  little  bent.  Ot  the  flat  ones, 
there  are  four  large  ones,  fometimes  a  foot  long,  and  feven 
inches  broad.  The  beft  tortoife- fhell  is  thick,  clear,  tranf- 
parent,  of  the  colour  of  antimony,  fprinkled  with  brown 
and  white.  When  ufed  in  marquetry,  &c.  the  workmen 
give  it  what  colour  they  pleafe  by  means  of  coloured  leaves, 
which  they  put  underneath  it.  ' 

Working  and  joining  of  Tor  toise  Jbeil.— ■ T.  ortoife  fhel  an 
horn  become  foft  ina  moderate  heat,  as  that  of  boiling  water, 
fo  as  to  be  preffed,  in  a  mould,  into  any  form,  the  fhejM* 
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To  ire  horn  being  previoufiy  cat  into  plates  of  a'proper  fize.  Plu- 
miei  informs  ns,  in  his  Art  de  Tourner ,  that  two  plates  are 
To^*  likewife  united  into  one  by  heating  and  prefiing  them  ;  the 
edges  being  thoroughly  cleaned,  and  made  to  fit  clofe  to 
one  another.  The  tortoife  fhell  is  conveniently  heated  for 
this  purpofe  by  applying  a  hot  iron  above  and  beneath  the 
jun&ure,  with  the  interpoiition  of  a  wet  cloth  to  prevent 
the  fhell  from  being  fcorched  by  the  irons  :  thele  irons 
lhould  be  pretty  thick,  that  they  may  not  lofe  their  heat 
before  the  union  is  effe&ed.  Both  tortoife- fir  ell  and  horn& 
may  be  flamed  of  a  variety  of  colours,  by  means  of  the 
colouring  drugs  commonly  ufed  in  dyeing,  and  by  certain 
metallic  folutions. 

TORTURE,  a  violent  pain  infli&ed  on  perfons  to  force 
them  to  confefs  the  crimes  laid  to  their  charge,  or  as  a  pu- 
nifliment  for  crimes  committed. 

Torture  was  never  permitted  among  the  Romans  except 
in  the  examination  of  Haves  :  it  would  therefore  appear,  that 
it  was  a  general  opinion  among  them,  that  a  Have  had  filch 
a  tendency  to  falfehood,  that  the  truth  could  only  be  ex¬ 
torted  from  him.  To  the  difgrace  of  the  profeffors  of  Chri- 
flifinity,  torture  was  long  praftifed  by  thofe  who  called  them- 
felves  Catholics,  againft  thofe  whom  they  teimed  heretics  \ 
that  is,  thofe  who  differed  in  opinion  from  themfelves.  Find¬ 
ing  that  they  could  not  bring  over  others  to  adopt  their 
fentiments  by  the  force  of  argument,  they  judge  it  proper 
to  compel  them  by  the  force  of  punifhment.  This  pra&ice 
was  very  general  among  orthodox  Chriitians,  but  efpecially 
among  Roman  Catholics.  See  Inquisition. 

By  the  law  of  England,  torture  was  at  one  period  em¬ 
ployed  to  compel  thole  criminals  who  flood  obflinately  mute 
1  when  brought  to  trial,  and  refufed  either  to  plead  guilty 
or  not  guilty  *,  but  it  is  now  abolifhed  (fee  Arraignment, 
Rack).  A  hillory  of  the  machines  which  have  been  in¬ 
vented  to  torture  men,  and  an  account  of  the  inflances  in 
which  thefe  have  been  employed,  would  exhibit  a  difmal 
pifltire  of  the  human  character. 

TORUS,  in  archite&ure,  a  large  round  moulding  ufed 
'  in  the  bafes  of  columns.  See  Plate  XXXVIII.  fig.  3. 

TOUCAN,  in  ichthyology.  See  Rhamphastos. 

TOUCH-needle,  among  affayers,  refiners,  &c.  little 
bars  of  gold,  filver,  and  copper,  combined  together,  in  all 
the  different  proportions  and  degrees  of  mixture  ;  the  ufe  of 
'  which  is  to  difeover  the  degree  of  purity  of  any  piece  of 
,  gold  or  filver,  by  comparing  the  mark  it  leaves  on  the  touch- 
ilone  with  thofe  of  the  bars. 

The  metals  ufually  tried  by  the  touch-flone  are  gold,  fil¬ 
ver,  and  copper,  either  pure,  or  mixed  with  one  another  in 
different  degrees  and  proportions,  by  fufion.  In  order  to 
find  out  the  purity  or  quantity  of  bafer  metal  in  thefe  vari¬ 
ous  admixtures,  when  they  are  to  be  examined  they  are  com¬ 
pared  with  thefe  needles,  which  are  mixed  in  a  known  pro- 
poition,  and  prepared  for  this  ufe.  The  metals  of  thefe 
needles,  both  pure  and  mixed,  are  all  made  into  laminse  or 
plates,  one-twelfth  of  an  inch  broad,  and  of  a  fourth  part  of 
their  breadth  in  thicknefs,  and  an  inch  and  half  long  ;  thefe 
being  thus  prepared,  you  are  to  engrave  on  each  a  mark  in¬ 
dicating  its  purity,  or  the  nature  and  quantity  of  the  ad¬ 
mixture  in  it.  The  black  rough  marbles,  the  bafaltes,  or 
the  lofter  kinds  of  black  pebbles,  are  the  moil  proper  for 
touch-ftones. 

The  method  ©f  ufing  the  needles  and  flone  is  this  :  The 
piece  of  metal  to  be  tried  ought  firil  to  be  wiped  well  with 
a  clean  towel  or  piece  of  foft  leather,  that  you  may  the  bet¬ 
ter  fee  its  true  colour ;  for  from  this  alone  an  experienced 
perfon  will,  in  fome  degree,  judge  beforehand  what  the 
principal  metal  is,  and  how  and  with  what  debafed. 

Then  choofe  a  convenient,  not  over  large,  part  of  the  fur- 


face  of  the  metal,  and  rub  it  feveral  times  very  hardly  and  Touch 
ftrongly  agaiiifl  the  touch-flone,  that  in  cafe  a  deceitful  coat 
or  cruft  fhould  have  been  laid  upon  it,  it  may  be  worn  off  I 

by  that  fridlion  :  this,  however,  1*9  more  readily  done  by  a 
grindflone  or  fmall  file.  Then  wipe  a  flat  and  very  clean 
part  of  the  touchflone,  and  rub  againft  it,  over  and  over, 
the  jufl  mentioned  part  of  the  furface  of  the  piece  of  metal, 
till  you  have,  on  the  flat  furface  of  the  ftorie,  a  thin  metal¬ 
lic  cruft,  an  inch  long,  and  about  an  eighth  of  an  inch  broad: 
this  done,  look  out  the  needle  that  feems  moft  like  to  the 
metal  under  trial,  wipe  the  lower  part  of  this  needle  very 
clean,  and  then  rub  it  againft  the  touchflone,  as  you  did  the 
metal,  by  the  fide  of  the  other  line,  and  in  a  dire&ion  pa¬ 
rallel  to  it. 

When  this  is  done,  if  you  find  no  difference  between  the 
colours  of  the  two  marks  made  by  your  needle  and  the  me¬ 
tal  under  trial,  you  may  with  great  probability  pronounce 
that  metal  and  your  needle  to  be  of  the  fame  alloy,  which 
is  immediately  known  by  the  mark  engraved  on  your  needle. 

But  if  you  find  a  difference  between  the  colour  of  the  mark 
given  by  the  metal,  and  that  by  the  needle  you  have  tried, 
choofe  out  another  needle,  either  of  a  darker  or  lighter  co¬ 
lour  than  the  former,  as  the  difference  of  the  tinge  on  the 
touchflone  dire&s  ;  and  by  one  or  more  trials  of  this  kind 
you  will  be  able  to  determine  which  of  your  needles  ;.he 
metal  anfwers,  and  thence  what  alloy  it  is  of,  by  the  mark 
of  the  needle  ;  or  elfe  you  will  find  that  the  alloy  is  extraor¬ 
dinary,  and  not  to  be  determined  by  the  companion  of  your 
needles. 

T oucH-Stone ,  a  black,  fmooth,  gloffy  flone,  ufed  to  exa¬ 
mine  the  purity  of  metals.  The  ancients  called  it  lapis  Ly~ 
diusy  the  Lydian  flone,  from  the  name  of  the  country 
whence  it  was  originally  brought. 

Any  piece  of  pebble  or  black  flint  will  anlwer  the  pur- 
pofes  of  the  belt  lapis  lydius  of  Afia.  Even  a  piece  of 
glafs  made  rough  with  emery  is  ufed  with  fuceefs,  to  di- 
ftinguifh  true  gold  from  fuch  as  is  counterfeit  ;  both  by  the 
metallic  colour  and  the  tell  of  aquafortis.  The  true  touch- 
ftorie  is  of  a  black  colour,  and  is  met  with  in  feveral  parts  of 
Sweden.  See  Trapp. 

TOUCHWOOD,  See  Boletus, 

TOULON,  a  celebrated  city  and  feaport  of  France,  in' 
that  part  of  the  late  province  of  Provence  which  is  now  de¬ 
nominated  the  department  of  the  Far.  It  is  a  very  ancient 
place,  having  been  founded,  according  to  the  common  opi¬ 
nion,  by  a  Roman  general.  It  is  the  chief  town  of  the  de¬ 
partment,  and  before  the  great  revolution  in  17 89  was  an 
epifcopal  fee.  The  inhabitants  arc  computed  at  80,000.  It 
is  divided  into  the  Old  Quarter  and  the  New  Quarter.  I  he 
firft,  which  is  very  ill  built,  has  nothing  remarkable  in  it 
but  the  Rue  aux  Arbres ,  the  Tree  Street,  which  is  a  kind 
of  courfe  or  mall,  and  the  town-houfe  ;  the  gate  of  this  is 
furrounded  by  a  balcony,  which  is  fupported  by  two  ter¬ 
mini,  the  maflerpieces  of  the  famous  Pujet.  The  NexV 
Quarter,  which  iorms  as  it  were  a  lecond  city,  contains,  be- 
fide  the  magnificent  works  conftrucled  in  the  reign  of 
Louis  XIV.  many  fine  houfes  (among  which  that  of  the 
late  feminary  merits  beyond  companion  the  preference), 
and  a  grand  oblong  fquare,  lined  with  trees,  and  ferving  as 
a  parad'e. 

The  Merchants  Haven,  along  which  extends  a  noble 
quay,  on  which  (lands  the  townhouie,  is  protected  by  two 
moles,  begun  by  Henry  IV.  The  New  Haven  was  con- 
ftru&ed  by  Louis.  XIV.  as  were  the  fortifications  of  thef 
city.  In/the  front  of  this  haven  is  am  arfenal,  containing 
all  the  places  neceffary  for  the  conilru&ion  and  fitting  out 
of  veffels  :  the  firil  objetl  that  appears  is  a  ropeiwalk,  entirely 
arched;  extending  as  far  as  the  eye  can  reach,  and  built  ar- 
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T  var.n,  ter  the  defigns  of  Vauban  :  here  cables  are  made,  and  above 
<)U  ou  c' ,  is  a  place  for  the  preparation  of  hemp.  Here  likewife  is  the 
armoury  for-  rnufkets,  piftols,  halberds,  &c.  In  the  park  of 
artillery  are  cannons  placed  in  piles,  bombs,  grenades,  mor¬ 
tars,  and  balls  of  various  kinds,  ranged  in  wonderful  order. 
.The  long  fail  room,  the  foundry  for  cannon,  the  dock¬ 
yards,  the  bafons,  See.  are  all  worthy  of  obfervation. 

Both  the  old  and  New  Port  have  an  outlet  into  the  fpa- 
clous  outer  road  or  harbour,  which  is  furrounded  by  hills, 
and  formed  by  nature  a! molt  circular.  Its  circuit  is  of  very 
great  extent,  and  the  entrance  is  defended  on  both  fides  by 
a  fort  v/ith  ftrong  batteries.  In  a  word,  the  bafons,  docks, 
and  arfenal,  at  Toulon,  warranted  the  remark  of  a  foreigner 
that  vifited  them  in  the  late  reign,  that  “  the  king  of  France 
rwas  greater  there  than  at  Vei  failles.”  Toulon  is  the  only 
mart  in  the  Mediterranean  for  the  re-exportation  of  the  pro- 
'duds  of  the  Eaft  Indies. 

This  place  was  deftroyed  toward  the  end  of  the  tenth  cen¬ 
tury,  and  pillaged  by  the  African  pirates  almoft  as  foon  as 
.rebuilt,  'i  he  conltable  of  Bourbon,  at  the  head  of  the  Im¬ 
perial  troops,  obtained  poffefiion  of  it  in  1524,  as  did 
Charles  V.  in  1536  ;  but  in  the  next  century  Charles  Ema¬ 
nuel  duke  of  Savoy  could  not  enter  it,  and  Prince  Eugene 
in  1 707  ineffe dually  laid  liege  to  it.  This  city  was  fur- 
rendered  by  the  inhabitants  in  September  1793  to  the  Bri- 
-tifh  admiial  Lord  Hood,  as  a  condition  and  means  of  en¬ 
abling  them  to  effed  the  re-eftabliftiment  of  monarchy  in 
'France,  according  to  the  conftftution  of  1789.  Lord 
Hood  accordingly,  in  conjundion  with  the  Spanifh  land 
•and  naval  forces,  took  pofleflion  of  the  harbour  and  forts  in 
trud  for  Louis  XVII.  It  was  garrifoned  for  fome  time  by 
•the  Britifh  troops,  and  their  allies  the  Spaniards,  Neapoli¬ 
tans,  and  Sardinians  ;  but  the  French  having  laid  fiege  to  it, 
-the  garrifon  was  obliged  to  evacuate  the  place  in  the  month 
of  December  following,  after  having  deftroyed  the  grand 
-arfenal,  two  fhips  of  84  guns,  eight  of  74,  and  two  frigates; 
and  carried  oft  the  Commerce  de  Marseilles,  a  Ihip  of  120 
guns,  with  an  80  and  74  gun  Ihip.  This  exploit  was  mod; 
gallantly  performed,  after  it  was  found  impoffible  to  defend 
the*  town,  or  to  carry  off  the  fhips.  Lord  Hood  entruded 
the  management  of  the  affair  to  Sir  Sydney  Smith,  fo  di- 
ftinguifhed  for  his  intrepidity.  Captain  Hare  commanded 
the  firefhip  which  was  towed  into  the  grand  arfenal ;  and 
io  eager  was  he  to  execute  his  orders,  that  indead  of  fetting 
fire  to  the  train  in  the  ufual  cautious  manner,  he  fired  a  pi- 
itol  loaded  with  powder  into  the  bowl  of  the  train,  compo¬ 
sed  of  36  pounds  of  powder,  and  other  combudibles.  The 
confequence  was,  he  was  blown  into  the  water  with  fuch 
violence,  as  to  knock  a  lieutenant  of  the  Vidory’s  boat 
overboard,  and  narrowly  efcaped  with  his  life.  A  Spanidi 
captain  was  appointed  tQ  fet  fire  to  the  fmall  arfenal,  but 
cowardice  prevented  him  from  executing  his  orders  ;  and 
this  is  the  reafon  why  the  whole  French  fhips  were  not  de¬ 
ftroyed.  We  have  been  favoured  with  this  account  by  an 
officer  of  the  Britifh  fleet. 

Toulon  is  feated  on  a  bay  of  the  Mediterranean,  17 
leagues  fouth-eaft  of  Aix,  15  fouth-eaft  of  Marfeilles, 
and  217  fouth-eaft  of  Paris.  E.  Long.  5.  37.  N.  Lat. 
43;  .7* 

TOULOUSE,  a  very  ancient  city  of  France,  in  the  de¬ 
partment  of  Upper  Garonne,  and  late  province  of  Langue¬ 
doc,  with  an  archbifhop’s  fee.  It  is  the  moil  coniideiable 
city  in  France  next  to  Paris  and  Lyons,  although  its  popu¬ 
lation  bears  no  proportion  to  ics  extent..  According  to  Mr 
Neckar’s  calculation,  it  contains  56,000  inhabitants.  The 
iireets  are  very  handfome,  and  the  walls  of  the  city,  as  well 
as  the  houfes,  are  built  with  bricks.  The  townhoilfe,  a  mo¬ 
dern  ftrudure,  forms  a  perfed  fqtiare.  324  feet  long  and 


66  high.  The  principal  front  occupies  an  entire  fide  of  the  Tout)  »  ■ 
grand  fquare,  lately  called  the  Place  Roy  ale .  In  the  great  — rs 
hall,  called  the  Hail  of  Illujlrious  Men^  is  the  ftatue  of  the 
Chevalier  Ifaure,  and  the  butts  of  all  the  great  men  to  whom 
Touloufe  has  given  birth.  Communicating  with  the  ocean 
on  one  fide  by  the  river  Garonne,  and  with  the  Mediterra¬ 
nean  on  the  other  by  the  canal  of  Languedoc,  Touloufe 
might  have  been  a  very  commercial  city ;  but  the  tafte  of 
the  inhabitants  has  been  principally  for  the  fciences  and 
belles-lettres.  Of  courfe,  there  are  two  colleges,  two  pub¬ 
lic  libraries,  and  three  academies.  The  little  commerce  of 
Touloufe  confifts  in  leather,  drapery,  blankets,  mignionets, 
oil,  iron,  mercery,  hardware,  and  books.  The  bridge  ovef 
tT.e  Garonne  is  at  leaft  equal  to  thofe  of  Tours  and  Orleans: 
it  forms  the  communication  between  the  fuburb  of  St  Cypriatl 
and  the  city.  The  quays  extend  along  the  banks  of  the 
Garonne  ;  and  it  has  been  in  contemplation  to  line  them 
with  new  and  uniform  houfes.  Touloufe  is  37  miles  eaft  of 
Auch,  125  fouth-eaft  ot  Bourdeaux,  and  350  fouth-by-weft 
of  Paris.  E.  Long.  1.  27.  N.  Lat.  43.  36. 

TOUP  (the  Reverend  Jonathan),  was  defeended  from  a 
family  formerly  fettled  in  Dorfetfhire.  His  grandfather, 
Onefiphorus  Foup,  had  been  a  man  of  good  property,  and 
patron  as  well  as  incumbent  of  Bridport,  in  that  county; 
but  he  appears  to  have  been  embairaffed  in  his  circumftances 
before  his  death,  as  he  parted  with  the  advowfon,  and  left  a 
numerous  tamily  very  flenderly  provided  for.  His  fecond 
fon  Jonathan  was  bred  to  the  church,  and  was  curate  and 
ledurer  of  St  Ives  in  Cornwall.  He  married  Prudence, 
daughter  of  John  Bufvargus,  Efq;  of  Bufvargus  in  Corn¬ 
wall,  and  by  her  had  iflue  Jonathan,  the  fubjed  of  this  ar-  ' 

tide,  and  one  daughter. 

Mr  Toup  loft  his  father  while  he  was  a  child  ;  and  his 
mother  fome  time  after  marryingMr  Keigwyn,  vicar  of  Lan- 
drake  in  Cornwall,  his  uncle  Bufvargus  (the  laft  male  of 
that  family)  took  him  under  his  care,  and  confidered  him 
as  his  own  child.  He  bore  the  whole  charge  of  his  educa¬ 
tion  both  at  fchool  and  at  college,  and  procured  for  him  the 
redory  of  St  Martin’s  near  Looe. 

Mr  Toup  was  born  at  St  Ives  in  Cornwall  in  the  year 
I7I3*  received  the  firft  rudiments  of  his  education  in 

a  grammar  fchool  in  that  town  ;  and  was  afterwards  placed 
under  the  care  of  Mr  Gurney,  mafter  of  a  private  fchool  in 
the  parifh  of  St  Merryn.  Thence  he  was  removed  to  Exe¬ 
ter  College  in  Oxford,  where  he  took  his  degree  of  Bache¬ 
lor  of  Arts.  His  mafter ’s  degree  he  took  at  Cambridge  in 
the  year  17 56.  He  obtained  the  redory  of  St  Martin’s 
in  1750  ;  was  inftalled  prebendary  of  Exeter  in  1774  ;  and 
inftituted  to  the  vicarage .  of  St  Merryn  in  1776  :  the  two 
laft  preferments  he  owed  to  the  patronage  of  Bifhop  Kep- 
pel  of  Exeter.  By  the  death  of  his  uncle  Bufvargus  with¬ 
out  iffue  in  1751,  Mrs  Keigwyn  (lifter  to  Mr  Bufvargus, 
and  mother  to  Mr  Toup)  fucceeded  as  heir  at  law  to  his 
eftate  and  effeds.  She  died  in  1773,  and  left  a  will  be¬ 
queathing  the  whole  of  her  eftates  to  her  fon  Mr  Jonathan 
Toup. 

In  the  year  1760  Mr  Toup  publifhed  the  firft  part  of 
his  Emendationes  in  Suidam ,  and  in  1764  the  fecond  part  of 
the  fame  work.  Thefe  books  procured  him  the  notice  of  .11 
Bifhop  Warburton,  who  from  the  time  of  their  publication 
honoured  him  with  his  correfpondence  and  patronage.  The 
Bifhop,  in  one  of  his  letters,  laments  his  having  a  fee  with¬ 
out  any  preferment  on  it ;  “  had  it  been  otherwife,  he  fhould 
have  been  too  felfifh  to  invite  any  of  his  brethren  to  fhare 
with  him  in  the  honour  of  properly  diftinguiftiing  fuch  me¬ 
rit  as  Mr  Toup’s.  All,  however,  that  the  Bifhop  could  do, 
he  did  with  the  warmth  and  earneltnefs  of  fincere  !riend- 
ftiip.  He  repeatedly  recommended  Mr  Toup  to  Archbifhop 
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Seeker,  to  the  Truftees  for  diTpofing  of  his  Options,  to 
“  Lord  Shelburne,  and  to  Billion  Keppel  ;  and  the  favours 
this  prelate  bellowed  on  Mr  Toup  were  owing  to  the  foli- 
citations  of-  Bilhop  Warburton.  The  third  part  of  the  E - 
mendationes  in  Hut  dam  was  published  in  1766.  In  the  fol¬ 
lowing  year  Archbifhop  Seeker  expreffed  a  defire  thar  Mr 
Toup  would  lend  his  afliftance  towards  a  new  edition  of  Po¬ 
lybius,  which  was  then  in  contemplation.  Bilhop  War- 
burton  ftrongly  prefled  his  compliance  with  this  wifli, 
and  that  he  would  lay  by  for  a  while  the  Notes  he  was 
preparing  for  Mr  Warten’s  edition  of  Theocritus.  In 
the  year  1767  Mr  Toup’s  Epijlola  Critira  ad  virum  celeberri « 
mum  GuL  Epifcop .  Gloc.  made  its  appearance.  In  the  year 
J770,  Mr  War  ton’s  edition  of  Theocritus  was  printed 
at  the  univerfity  preis  in  Oxford.  Mr  Toup  was  a  large 
contributor  towards  the  corre&ions  and  annotations  of  this 
edition.  A  note  or  his  on  Idyll,  xiv.  37.  gave  luch  offence 
to  fome  perfons,  that  the  vice-chancellor  of  Oxford  prevail¬ 
ed  on  the  editor  to  cancel  the  leaf  on  which  it  was  printed, 
and  fubftitute  another  in  its  room.  In  1772  Mr  Toup  pub- 
lifhed  his  rl ppen diculu m  Notarum  in  'Theocritum ,  in  which  the 
fubflance  (a)  of  the  cancelled  note  was  irrferted.  Pie  con¬ 
cludes  his  preface  to  this  work  with  thele  words  :  “  Quod 
<vero  fcripfimus  ad  xiv.  37.  verum  ejl  et  honejium .  Sed  rem 
pro  Jin g  ui art  fua  fagacitate  minus  ceperunt  nonnulli  Oxonienfes  ; 
qui  tt  rne  Jugil lure  baud  erubuerunt  ;  homunculi  eruditions  medio - 
cri,  ingenio  nullo  ;  qui  in  Heir  aids  per  ornnem  fere  vitam  turpi - 
ter  volutaii,  in  Uteris  elegantioribus  plane  hofpites  funt,”  Mr 
To  up’s  next  work  was  the  Appendiculum  Notarum  in  Sui- 
dam ,  publifhed  in  1775.  In  1778  his  Longinus  was  pub¬ 
lifhed  from  the  Oxford  preis  in  quarto.  A  fecond  edition 
has  lince  been  printed  in  odTavo. 

As  a  writer  o*  great  learning,  and  of  Angular  critical  fa- 
gacity,  Mr  Toup  needs  no  tncomiaft.  The  teltimonies 
of  Mr  T.  Warton,  of  Bilhop  Warburton,  and  of  every 
perfon  in  any  way  did ingui Hied  for  clafflcal  learning  at 
home  ;  of  Erneflus,  Hemlierhulius,  Runkheniu?,  Valcke- 
nr.cr,  Brunck,  Kluit,  D’Anfe  de  Villoiton,  L’ Archer,  &c. 
&c.  in  all  parts  of  Europe,  fufriciently  eftablifli  his  reputa¬ 
tion  as  an  author.  To  moil  or  all  of  thefe  he  was  a  {Tilling 
in  the  feveral  works  they  publifhed. 

As  his  whole  life  was  paft  in  literary  retirement,  his  cha- 
radler  as*  a  man  was  known  but  to  few.  It  will  appear 
from  his  works  that  he  was  not  wholly  untindiured  with 
that  left  complacency  which  is  the  almoll  infeparable  com¬ 
panion  of  too  much  folitude  ;  and  by  thofe  who  befl  knew 
him,  he  is  laid  to  have  been  unhappy  in  his  difpoktion.  His 
virtues,  however,  were  refpectable,  and  his  learning  was  con- 
fe'ffedly  great.  His  theological  fludies  were  well  dire&ed  : 
lie  fought  for  the  truths  of  religion  where  only  they  can  he 
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Warburton  he  found  a  patron,  capable  of  diftingulihing 
merit,  and  zealous  to  reward  it,  let  it  be  remembered, v 
to  the  honour  of  both  parties,  that  the  Bilhop’s  pa¬ 
tronage  was  offered,  not  lolicited.  In  the  year  17 64 
he  was  repeatedly  prefl'ed  by  another  prelate  to  quit 
his  retirement  at  St  Martin’s,  and  to  fettle  either  in  Lon¬ 
don  or  in  Oxford,  where  he  might  have  accefs  to  books, 
and  might  place  himfelf  in  the  way  of  notice  and  prefer- 
m.ent:  was  a^lire^>  at  the  fame  time,  that  the  bilhop  of 

his  diocefe  would  himfelf  make  a  tender  of  his  connivance 
at  his  non-refrdence,  without  any  application  from  Mr  Toup 
on  the  lubjeft.  But  every  propofal  of  this  nature  he  con- 
llantly  reje&ed  ;  for  he  confidered  the  non-refrdence  of  the 
parochial  clergy  as  a  negledt  of  duty,  for  which  no  apology 
can  be  made.  He  was  never  married,  and  rather  capri- 
ctoufly  left  his  fortune,  amounting,  it  has  been  fa  id,  to 
L.  1  2,000,  to  a  niece  whofe  mother  was  his  half-filler,  ta¬ 
king  not  the  leall  notice  in  his  will  of  his  other  nephews  and 
nieces,  whofe  mother  was  his  full  lifter. 

TOUR  (Henry  de  la),  vifeount  Turenne,  a  celebrated 
French  general,  was  the  fecond  fon  of  Henry  de  la  Tour 
duke  of  Bouillon,  and  was  born  at  Sedan  in  161  J.  He 
made  his  firft  campaigns  in  Holland,  under  Maurice  and 
Fredeiic  Henry  princes  of  Orange ;  who  were  his  uncles  by 
the  mother’s  fide  ;  and  even  then  diftinguilhed  himfelf  by  his 
bravery.  In  1634.  he  marched  with  his  regiment  into  Lor¬ 
raine  ;  and  having  contributed  to  the  taking  of  La  Mothc* 
was,  though  very  youiv,  made  marefchal  de  camp.  In 
1636  he  took  Saverne,  and  the  year  following  the  caftles  of 
Hirfon  and  Sole  ;  on  which  occalion  he  performed  an  'a£lion 
like  that  of  Scipio’s,  with  refpedt  to  a  very  beautiful  wo« 
man  whom  he  fent  back  to  her  hufband.  The  vifeount 
Turenne  continued  to  dillinguilh  himfelf  in  feveral  fleges 
and  battles,  and  in  1644  was  made  marlhal  of  France  ;  but 
had  the  misfortune  to  be  defeated  at  the  battle  of’Mariendal 
in  1645.  However,  he  gained  the  battle  of  Nortlingen 
three  months  after ;  reftored  the  ele&or  of  Treves  to  his 
dominions  ;  and  the  following  year  made  the  famous  junc¬ 
tion  of  the  French  army  with  that  of  Sweden  commanded 
by  general  Wrangel,  which  obliged  the  duke  of  Bavaria  to 
demand  a  peace.  Afterwards  that  duke  breaking  the  trea¬ 
ty  he  had  concluded  with  France,  he  was  defeated  by- the 
vifeount  Turenne  at  the  battle  of  Zumarlhaufen,  arid  in  1648 
driven  entirely  out  of  his  dominions.  During  the  civil  wars 
in  France  he  Tided  with  the  princes,  and  was  defeated  at  the 
battle  of  Rhetcl  in  1650  ;  but  foon  after  was  reftoied  to  the 
favour  of  the  king,  who  in  1652  gave  him  the  command  of 
his  army.  He  acquired  great  honour  at  the  battles  of  Jet- 
geau,  Gren,  and  the  fuburbs  of  St  Anthony,  and  by  the  re¬ 
treat  he  made  before  the  army  commanded  by  the  princes 


T  )!!!*. 


found,  in  the^  Script  in  es ;  not  in  the  gloffes  and  comments  at  Ville  Neuve  St  George.  In  1654  he  made  thehpam- 

ards  raife  the  liege  ot  Arras  :  the  next  year  he  took' Condc,5 
St  Guilian,  and  feveral  other  places  ;  gained  the  famous 
battle  of  Dunes  ;  and  made  himfelf  mafter  of  Dunkirk,  Ou-* 
denarde.  and  almoll  all  Flanders  :  this  obliged  the  Spaniards 
to  conclude  the  peace  of  the  Pyrenees  in  1660.  Thefe  im¬ 
portant  fer  vices  occalioncd  his  being  made  marlhal-general 
of  the  king’s  camps  and  armies.  The  war  being  renewed 
with  Spain  in  1667,  Turenne  commanded  in  Flanders ;  and 
took  fo  many  places,  that  in  1668  the  Spaniards  were  obli¬ 
ged  to  fue  for  peace.  He  commanded  the  French  army  in 
the  war  againft  the  Dutch  in  1672  ;  took  40  towns  in  22 
days ;  purfued  the  ele&or  of  Brandenburg  even  to  Berlin  ; 
gained  the  battles  of  Slintffteim,  Ladenburg,  Enlheim,  Mul- 
liaulen,  and  Turkeim  \  and  obliged  the  Imperial  army, 

which 


of  men  :  it  will  be  needlefs  to  add,  that  he  was  a  liberal  and 
a  tolerant  divine.  He  was  pun&ual  and  ferious  in  the  dif- 
charge  of  the  duties  of  his  profeffion  ;  and  in  his  preaching 
Angularly  plain  and  forcible.  He  died  on  the  J  9th  of  Ja¬ 
nuary  1 78  J,  juft  entering  into  the  7  2d  year  of  his  age,  and 
was  buried  under  the  communion-table  in  his  church  of  St 
Martin’s. 

Mr  Toup  was  a  Chriflian  from  convi£lion ;  not  merely 
from  the  accident  of  having  been  born  in  a  country  where 
Clirillianity  was  profeffed.  He  fulfilled  the  duties  of  life 
confcientioufly,  and  from  principle,  without  parade  or  often- 
tation.  In  his  purfuit  of  learning  he  was  actuated  by  the 
mo(l  honourable  motives  ;  by  the  defire  ot  improving  his 
own  mind,  and  of  amufing  himfelf'and  others.  If  in  Bilhop 


(a)  Not  improbably  all  of  that  note  which  was  omitted  in  the  fubftituted  leaf. 
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*t ourainc  ^hich  eonfifted  of  70,000  men,  to  repafs  the  Rhine. 

this  campaign  the  viicount  Turenne  acquired  immortal  ho¬ 
nour.  He  palfed  the  Rhine  to  give  battle  to  general  Mon- 
tccuculi,  whom  he  followed  as  far  as  Safp?.ch  ;  but  mount¬ 
ing  upon  an  eminence  to  difeover  the  enemy’s  camp,  ht  was 
killed  by  a  cannon  ball  in  1679.  All  1" ranee  regretted  the 
lots  of  this  great  man,  who  by  his  military  exploits  had  rai¬ 
led  the  admiration  of  Europe. 
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TOUR  A  INF,  a  province  oc  France,  bounded  on  the 


north  by  Maine,  on  the  eaft  by  Qrleanois,  on  the  fouth  by 
JBerris,  and  on  the  weft  by  Anjou  and  Poitou.  It  is  about 
58  miles  in  length,  and  £5  in  breadth  where  it  is  broadeft. 
This  country  is  watered  by  T7  rivers,  befides  many  brooks, 
which  not  only  render  it  delightful,  but  keep  up  a  commu¬ 
nication  with  the  neighbouring  provinces.  Hie  air  is  tempe¬ 
rate,  and  the  foil  is  fo  fruitful  that  it  is  called  the  garden  of 
France.  It  now  forms  the  department  of  Indre  and  Loire, 
of  which  Tours  is  the  capital. 

TOURMALINE,  in  mineralogy,  a  fpecies  of  filiceous 
earth. 

It  Iras  been  found  only  in  Ceylon,  Brazil,  and  Tyrol. 
That  of  Ceylon  is  of  a  dark  brown  or  yellowifh  colour  ;  its 
fpecifc  gravity  3,067,  or  3,299  ;  that  of  Brazil  is  green, 
blue,  red,  or  yellow,  and  its  fpecific  gravity  3,079  or 
it,  1  So;  that  of  Tyrol  by  reflefted  light  is  of  a  blackifh 
brown,  but  by  refrafted  light  yellowifh,  or  in  thin  pieces 
green  ;  its  fpecific  gravity  3,050  ;  moftly  cryftallized  in  po¬ 
lygon  priims,  but  (ometimes  amorphous.  The  thickeft 
paits  are  opake  :  the  thin  more  or  lefs  tranfparent. 

The  proportion  of  their  conflituent  parts  has  been  found 
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For  the  eleftrical  qualities  of  tourmaline,  fee  Elec¬ 
tricity,  n°  54. 

1  OURN AMENT,  a  martial  fport  or  exercife  which 
the  ancient  cavaliers  ufed  to  perform,  to  fhow  their  bra¬ 
very  and  addrefs.  It  is  derived  from  the  French  word 
toumer ,  i.  e.  u  to  turn  round,’ *  becaufe  to  be  expert  in 
thefe  exercifes,  much  agility  both  of  horfe  and  man  was 
requifitc,  they  riding  round  a  ring  in  imitation  of  the  an¬ 
cient  Circi  , 

The  fir  ft  tournaments  were  o-Ty  courfes  on  horfeback, 
wherein  the  cavaliers  tilted  at  each  other  with  canes  in 
manner  o*  lances  ;  and  were  diflinguifhed  from  jufts,  which 
were  courfes  or  careers,  accompanied  with  attacks  and 
combats,  with  blunted  lances  and  fwords.  See  Just. 

The  prince  who  publifhed  the  tournament,  uied  to  fend 
a  king  at  arms,  with  ?.  fate  conduft,  and  a  fword,  to  all  the 
princes,  knights.  &c.  bonifying  that  he  intended  a  tourna¬ 
ment  and  a  clafhing  of  Iwords,  in  the  prefence  or  ladies  and 
damftls  ;  which  was  the  ufual  formula  of  invitation. 

The  firtl  engaged  man  againft  man,  then  troop  againft 
troop  ;  and  after  the  combat,  the  judges  allotted  the  prize 
to  the  beft  cavalier,  and  the  befl  ftriker  of  fwords  ;  who  w7as 
accoidingly  conducted  in  pomp  to  the  lady  of  the  tourna¬ 
ment  ;  where,  after  thanking  her  very  reverently,  he  faluted 
her  and  like  wile  hei  tw*o  attendants. 

Thele  tournaments  made  the  principal  diverfion  of  the 
13th  and  14th  centuries.  Munfter  fays,  it  was  Henry  the 
Fowler,  duke  of  Saxony,  and  afterwards  emperor,  who  died 
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By  in  936,  that  firft  introduced  them 

chronicle  of  Tours,  that  the  true  inventor  of  this  famous  K 
fport,  at  lcaft  in  France,  was  one  GeofFry,  lord  of  Pre uiBi , Tourn^ | 
about  the  year  1  66. 

I  nftances  of  them  occur  among  the  Englilh  in  the  reign 
o  kin  >  Stephen  about  the  year  1146;  but  they  were  not 
much  in  ufe  till  Richard’s  time,  towards  the  year  1149. 

Afttr  which  period  thefe  diverfions  were  performed  with  ex¬ 
traordinary  ma  rnificence  in  the  Tilt-yard  near  St  James’s, 
Sinithneld,  and  other  places. 

The  following  account  of  a  tournament,  from  Maitland, 
is  curious.  King  Richard  II.  defining  to  hold  a  tourna¬ 
ment  at  London  on  the  Sunday  after  Michaelmas,  fent  di¬ 
vers  heralds  to  make  proclamations  of  it  ill  all  the  principal 
courts  of  Europe  ;  and  accordingly  toot  a  few  princes,  and 
great  numbers  of  the  prime  nobility,  reforted  hither  ‘rom 
France,  Germany,  the  Netherlands,  &c.  This  folemnity 
began  on  Sunday  afternoon,  from  the  Tower  of  London, 
with  a  pompous  cavalcade  of  60  ladies,  each  leading  an  arm¬ 
ed  knight  by  a  filver  chain,  being  attended  by  their  ’fquirei 
o*  honour,  and,  palling  through  Cheapfide,  rode  to  Smith- 
field,  where  the  jufts  and  tournaments  continued  ieveral  day# 
with  magnificent  variety  of  entertainments ;  on  which  occa- 
fion  the  king  kept  open  houfe  at  the  bifhop  of  London’s  pa¬ 
lace  for  all  perfons  of  diftinftion,  and  every  night  concluded 
with  a  ball. 

At  laft,  however,  they  were  found  to  be  produftive  of  bad 
efftfts,  and  the  occafions  of  feveral  fatal  misfortunes  as  in 
the  inftance  of  Henry  II.  of  France  and  of  the  tilt  exhibi¬ 
ted  at  Chalons,  which,  from  the  number#  killed  on  both 
{ides,  was  called  the  little  war  of  Chalons.  Thefe  and  other 
inconveniences,  refulting  from  thofe  dangerous  paftimes, 
gave  the  pope3  occafion  to  forbid  them,  and  the  princes  of 
Europe  giadually  concurred  in  diicouraging  and  fupprefling 
them. 

TOURNAY,  a  town  oc  the  Andrian  Netherlands  in 
Flanders,  and  capital  of  a  di drift  called  Tournayjts ,  with  a 
bifhop’s  fee.  It  is  divided  into  two  parts  by  the  river 
Schtld  ;  and  is  large,  populous,  well  built,  and  carries  on  a 
great  trade  in  woollen  fluffs  and  dockings.  The  cathedral 
is  a  very  handfome  ftruftare,  and  contains  a  great  many 
chapels,  with  rich  ornaments,  and  feveral  magnificent  tombs 
of  marble  and  brafs.  The  town  was  taken  by  the  allies  in 
1709  ;  but  was  ceded  to  the  houfe  of  Auftria  by  the  treaty 
of  Utrecht,  though  the  Dutch  had  a  right  to  put  in  a  gar- 
rifon.  It  was  taken  by  the  French  in  June  1745,  who  de- 
molifhed  the  fortifications.  In  *781  the  emperor  Joreph  II. 
obliged  the  Dutch  to  withdraw  their  garrifon.  It  was  ta¬ 
ken  by  the  French  in  1791,  abandoned  by  them  in  1793* 
and  again  conquered  by  them  in  1794.  It  is  14  miles 
fouth-eafl  of  Lifle,  30  fouth  weft  of  Ghent,  and  135  north 
by  eall  from  Paris.  E.  Long.  3.  28.  N.  Lat.  90.  33. 

TOURNEFORT  (Jofcph  Pitton  de),  a  famous  French 
botanift,  born  at  Aix  in  Provence  in  1656.  Fie  had  a  paf- 
iion  for  plants  from  his  childhood,  which  overcame  his  fa¬ 
ther’s  views  in  putting  him  to  ffudy  philofophy  and  divini¬ 
ty  ;  therefore  on  his  death  he  quitted  theology,  and  gave 
himfelf  up  entirely  to  phyfic,  natural  hiftory,  and  botany. 

He  wandered  over  the  mountains  o:  Dauphiny,  Savoy,  Ca¬ 
talonia,  the  Pyrenees,. and  the  Alps,  in  fcarch  of  new  fpe¬ 
cies  of  plants,  which  he  acquired  with  much  fatigue  and 
danger.  H;s  fame  in  1683  p  ocured  him  the  employment 
of  botanic  profeffor,  in  the  king’s  garden  ;  and  by  the  king’s 
order,  he  travelled  into  Spain,  Poitugal,  Holland,  and  Eng¬ 
land,  where  he  made  prodigious  colleftions  of  plants.  la 
1700,  Mr  Tournefort,  in  obedience  to  another  order, 
fimpled  over  all  the  files  of  the  Archiptkgo,  upon  the  coafts 
of  the  Black  Sea,  in  Bithynia,  Pontus,  Cappadocia,  Arme- 
6  nia’ 
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roots  are  conical  and  efculent,  and  are  fometimes  boiled  and 
ferved  up  at  table  like  afparagus.  It  grows  on  meadows. 

2.  The  porrifolium,  or  purple  goat’s  beard,  lias  the  calyx 
longer  than  the  radius  of  the  floret ;  the  flowers  are  large, 
purple,  Tingle,  and  terminal  ;  and  the  leaves  long,  pointed, 
and  bluifh.  The  root  is  long,  thick,  and  efculent.  It  grows 
in  meadows,  and  is  cultivated  in  gardens  under  the  name  of 

Jdfafy- 

TRAJAN  (Marcus  Ulpius),  a  celebrated  Roman  em¬ 
peror,  who  gained  many  victories  over  the  Parthians  and 
Germans,  pulhing  the  empire  to  its  utmoft  extent  on  the 
eaft  and  north  Tides.  Pie  died  at  Silinnnte,  a  city  of  Cili¬ 
cia,  which  from  him  was  called  Trajanopolis ,  in  the  year 

11 7' 

Trajan's  Column,  a  famous  hiftorical  column  erefted  in 
Rosjie,  in  honour  of  the  emperor  Trajan.  It  is  of  the  Tuf- 
can  order,  though  fomewhat  irregular  :  its  height  is  eight 
diameters,  and  its  pedeftal  Corinthian  :  it  was  built  in  a 
large  iquare  called  Forum  Romanum .  Its  bafe  confifls 
of  i  2  (tones  of  an  enormous  fr/e,  and  is  railed  on  a  focle, 

€>r  foot,  of  eight  fleps ;  vvithinfide  is  a  (laircafe  illumi¬ 
nated  with  44  window's.  It  is  1 40  feet  high,  which  is  3  ^ 
feet  fhort  of  the  Antonine  column,  but  the  workmanfliip  of 
the  former  is  much  more  valued.  It  is  adorned  from  top 
to  bottom  with  baffo  relievos,  rCprefendng  the  great  actions 
of  the  emperor  againft  the  Dacians. 

TRAIN,  a  line  of  gunpowder  laid  to  give  fire  to  a  quan¬ 
tity  thereof,  in  order  to  do  execution  by  blowing  up  earth, 
works,  buildings,  &c. 

Train  of  Artillery,  includes  the  great  guns  and  other 
pieces  of  ordnance  belonging  to  an  army  in  the  field 

Train -Oil,  the  oil  procured  from  the  blubber  of  a  whale 
by  boiling. 

TRALLI  AN  (Alexander),  a  Greek  writer  on  phyfic, 
a  native  of  Tralles  in  Lydia,  who  lived  about  the  middle  of 
the  fixth  century.  Plis  works  are  divided  into  t  2  books  ; 
in  which  he  treats  of  diflempers  as  they  occur,  from  head 
to  foot.  He  was  the  firft  who  opened  the  jugular  vein,  and 
that  riled  cantharides  as  a  blifter  for  the  gout.  Dr  Freind, 
in  his  Hiftory  of  Phyfic,  ftyles  him  one  of  the  ir.oft  valu¬ 
able  authors  fmee  the  time  of  Hippocrates.  Though  he 
appears  on  the  whole  to  have  been  af  rational  phyfeian,  yet 
there  are  things  in  his  writings  that  favour  of  enthufiafm 
and  uiperflition. 

TRA-LOS-MONTES,  a  province  of  Portugal,  called  in 
Latin  Tranfmoritana,  becaufe  fituated  on  the  eaft  fide  of  a 
chain  of  hills  that  feparate  it  from  Eatre  Duero-e-Mintio. 
It  is  bounded  on  the  north  by  Galicia ;  on  the  fouth  by 
the  provinces  of  Beira  and  Leon  ;  by  the  lad  of  which  it  is 
bounded  alfo  to  the  eaft.  Its  length  from  north  to  fouth 
is  upwards  of  120  miles,  and  its  breadth  about  80.  It  is 
full  of  mountains,  and  produces  little  corn,  but  plenty  of 
wine,  fruits  of  feveral  forts,  and  abundance  of  game. 

TRANSACTIONS,  a  name  generally  given  to  a  col- 
Itftion  of  the  papers  read  before  literary  or  philofophical 
focieties.  The  name  of  Philofophical  Tranfoftions  was  firft 
adopted  by  the  Royal  Society  of  London.  See  an  account 
of  the  Royal  Society,  Vol.  XVII.  p.  582. 

The  Philofophical  Tranfaftions  to  the  end  of  the  year 
1700  were  abridged  in  three  volumes  by  Mr  John  Low- 
thorp:  thofe  from  the  year  1700  to  1720  were  abridged 
in  two  volumes  by  Mr  Henry  Jones  :  thofe  from  1719  to 
1  733  were  abridged  in  two  volumes  by  Mr  John  Eames 
and  Mr  John  Martyn  ;  Mr  Martyn  continued  the  abridge¬ 
ment  of  thofe  from  1732  to  1744  in  two  volumes,  and  of 
thofe  from  1  743  to  1  750  in  two  volumes. 

They  were  for  many  years  publifhed.  in  numbers,  and 


the  printing  of  them  was  always,  from  time  to  time,  the  TranfCfIW 
Tingle  aft  of  the  refpeftive  fecretaries,  till  the  year  1752,  J  ‘ 
when  the  fociety  thought  fit  that  a  committee  (hould  be  ap¬ 
pointed  to  reconfider  the  papers  read  before  them,  and  to 
feleft  out  of  them  fnch  as  they  fhould  judge  moft  proper  for 
publication  in  the  future  Tranfaftions.  They  are  publifhed 
annually  in  two  parts  at  the  expence  of  the  fociety,  and 
each  fellow  is  entitled  to  receive  one  copy  gratis  of  every 
volume  publifhed  after  his  admififion  into  the  fociety. 

They  were  firft  fet  on  foot  in  1665,  by  Mr  Oldenburg, 
fecretary  of  the  fociety,  and  were  continued  by  him  till  the 
year  1677.  Upon  his  death,  they  were  difeontinued  till 
January  1678,  when  Dr  Grew  relumed  the  publication  of 
them,  and  continued  it  for  the  months  of  December  1678, 
and  January  and  February  1679,  after  which  they  were  in¬ 
termitted  till  January  1683.  During  this  lall  interval  they 
were  fupplied  in  fome  meafure  by  Dr  Hooke’s  Philofophi¬ 
cal  Colltftions.  They  were  alfo  interrupted  for  three’ 
years,  from  December  1687  to  January  1691,  befide  other 
(mailer  interruptions  amounting  to  near  one  year  and  a  half 
more,  before  Oftobcr  1695,  fince  which  time  the  Tranfac- 
tions  have  been  regularly  carried  on. 

TRANSCENDENTAL,  or  Transcendent,  fomc- 
thing  elevated,  or  raifed  above  other  things  ;  which  paffes 
and  tranfeends  the  nature  of  other  inferior  things. 

TRANSCRIPT,  a  copy  of  any  original  writing,  par¬ 
ticularly  that  of  an  aft  or  inftrument  inferted  in  the  body 
of  another. 

TRANSFER,  in  commerce,  an  aft  whereby  a  perfon 
furrenders  his  right,  mtereft,  or  property,  in  any  thing  move- 
able  or  immoveable  to  another. 

TRANSFORMATION,  in  general,  denotes  a  change 
of  form,  or  the  afftiming  a  new  form  different  from  a  former 
one. 

TRANSFUSION,  the  aft  of  pouring  a  liquor  out  «f 
one  veffel  into  another. 

Transfusion  of  Blood,  an  operation  by  which  it  was 
fome  time  aqo  imagined  that  the  age  of  animals  would  be 
renewed,  and  immortality,  or  the  next  thing  to  it,  confer¬ 
red  on  thofe  who  had  undergone  it. 

The  method  of  transfufmg  Dr  Lower  gives  us  to  the 
following  effeft  :  take  up  the  carotid  artery  of  the  dog,  or 
other  animal,  whofe  blood  is  to  be  transfuftd  into  another 
of  the  fame,  or  a  different  kind  ;  feparate  it  from  the  nefve 
of  the  eighth  pair,  and  lay  it  bare  above  an  inch.  Make  a 
ftrong  ligature  on  the  upper  part  of  the  artery  ;  and  an 
inch  nearer  the  heart  another  ligature  with  a  running  knot, 
to  be  loofened  and  faftened  as  occafion  requires.  Draw 
two  threads  between  the  two  ligatures,  open  the  artery,  put 
in  a  quill,  and  tie  up  the  artery  again  upon  the  quill  by  the 
two  threads,  and  (top  the  quill  by  a.  flick. 

Then  make  bare  the  jugular  vein  of  the  other  animal  for 
about  an  inch  and  half  in  length,  and  at  each  end  make  a 
ligature  with  a  running  knot  ;  and  in  the  fpace  between 
the  two  knots  draw  under  the  veins  two  threads,  as  in  the 
other.  Open  the  vein,  and  put  into  it  two  quills,  one  into 
the  defcendir.g  part  of  the  vein,  to  receive  the  blood  from 
the  other  dog,  and  carry  it  to  the  heart  ;  the  other  quill 
put  into  the  other  part  of  the  jugular,  tov*rrds  the  head, 
through  which  the  fecond  animal’s  own  blood  is  to  run  into 
difhes.  The  quills  thus  tied  faff,  ftop  them  up  with  flicks 
till  there  be  occafion  to  open  them. 

Things  thus  difpoied,  fallen  the  dogs  on  their  Tides  to¬ 
wards  one  another,  in  fuch  manner  as  that  the  quills  may 
go  into  each  other;  then  unftop  the  quill  that  goes  down 
into  the  fecond  dog’s  jugular  vein,  as  alfo  that  coming  out 
of  the  other  dog’s  artery  ;  and  by  the  help  of  two  or  three 
i- 
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ijljijifu-  other  quills  put  into  each  other*  as  there  fhall  be  oecafion, 
infcrtthem  into  one  another.  Then  flip  the  running  knots, 
f  and  immediately  the  blood  runs  through  the  quills  as  through 

W™*’  an  artery,  very  impetuoufiy.  As  the  blood  runs  into  the 
—  j  rlngj  unflop  the  quill  in  the  upper  part  of  his  jugular,  for 
his  own  blood  to  run  out  at,  though  not  cor.ftantly,  but  as 
you  perceive  him  able  to  bear  it,  till  the  other  dog  begins 
to  cry  and  faint,  and  at  lafl  die.  Laftly,  take  both  quills 
out  of  the  jugular,  tie  the  running  knot  fait,  and  cut  the 
•vein  afundet,  and  few  up  the  fkin  :  the  dog,  thus  diftniffed, 

.  will  run  away  as  if  nothing  ailed  him. 

In  the  Philofophical  Tranfadtions  we  have  accounts  of 
the  fuecef's  of  various  transfufions  pradtifed  at  London, 
Paris,  in  Italy,  &c.  Sir  Edmund  King  transfufed  forty- 
nine  ounces  of  blood  out  of  a  calf  into  a  fheep  ;  the  fheep, 
afier  the  operation,  appearing  as  well  and  as  ftrong  as  be¬ 
fore. 

M.  Den's  transfufed  the  blood  of  three  calves  into  three 
dogs,  which  all  continued  brifk,  and  eat  as  well  as  before. 
The  fame  perfon  transfuied  the  blood  of  four  wethers  into  a 
horfe  twenty-fix  years  old,  which  thence  received  much 
!  llreiigth,  and  a  more  than  ordinary  appetite. 

Soon  after  this  operation  was  introduced  at  Paris,  viz. 
in  1667  and  1668,  M.  Denis  performed  it  on  five  hu¬ 
man  fubjtdfs,  two  of  whom  recovered  of  diforders  under 
which  they  laboured,  one  being  in  perfcdl  health  fuffered 
no  inconvenience  from  it ;  and  two  perfons  who  were  ill, 
and  fubmitted  to  the  operation,  died  :  in  confeqnence  of 
which  the  magiilrates  iflued  a  fentence,  prohibiting  the 
transfufion  on  human  bodies  under  pain  of  imprifonment. 

Mr  John  Hunter,  we  are  told,  made  many  ingenious  ex¬ 
periments  to  determine  the  effedls  of  transfufing  blood, 
fome  of  which  arc  fufficient  to  attract  attention.  But 
whether  fuch  experiments  can  ever  be  made  with  fafety  on 
the  human  body,  is  a  point  not  eaiily  determined.  They 
T  might  be  allowed  in  defperate  cafes  proceeding  from  a 
corruption  of  the  blood,  frompoifon,  &c.  as  in  hydrophobia. 

TRANSIT,  from  tranfit>  ki  it  paffes  over,”  lignifies  the 
paffage  of  any  planet  over  the  fun,  moon,  or  liars. 

TRANS  I  1  ION,  the  paffage  of  any  thing  from  one 
place  to  another. 

'Transition,  in  oratory.  See  Oratory,  n°  39. 

TRANSI  TIVE,  in  grammar,  an  epithet  applied  to  fucli 
verbs  as  fignify  an  action  which  paffes  from  the  iubjedl  that 
does  it,  to  or  upon  another  iubjedl  which  receives  it.  Under 
the  head  of  verbs  tranfitive  come  what  we  ulually  call  verbs 
aBive  and  pafjive  ;  other  verbs,  whofe  a&ion  does  not  pafs 
out  of  themlelves,  are  called  neuters . 

TRANSLATION,  the  a£l  of  transferring  or  removing 
a  tiling  from  one  place  to  another  ;  as  we  fay,  the  tranflation 
of  a  bifhop’s  fee,  a  council,  a  feat  o^  juflice,  &c. 

Translation  is  alfo  ufed  for  the  veriion  of  a  book  or 
writing  out  of  one  language  into  another. 

The  principles  of  tranflation  have  been  clearly  and  ac¬ 
curately  laid  down  by  Dr  Campbell  of  Aberdeen  in  his  inva¬ 
luable  Preliminary  Differtations  to  his  excellent  tranflations 
of  the  gofpels.  The  fundamental  rules  which  he  eltabhfhes 
are  three  :  1.  That  the  tranflation  fhould  give  a  complete 
tranfeript  of  the  ideas  of  the  original.  2.  1.  hat  the  flyle  and 
marnei  of  the  original  fhould  be  preferved  in  the  tranflation. 
3.  That  the  tranflation  fliould  have  all  the  eale  of  original 
compolitic  n.  The  rules  ded liable  from  thefe  general  laws 
are  explained  and  ill  uflrated  with  much  judgment  and  talle, 
in  a  late  hffay  on  the  Principles  of  Tranflation,  by  Mr 
Tytler,  judge-advocate  of  Scotland. 

TRANSMARINE,  fomething  that  comes  from  or  be- 
tong s  to  the  parts  beyond  (eg. 


1  KAN oM* ORATION,  the  removal  or  trar  Hatton  of  Tranfrm* 

a  whole  people  into  another  country,  by  the  power  of  aeon-  Ual1011 

queror.  'L  ,. 

*  ,n  ,  i  ranmoii- 

Iransmigration  is  particularly  ufed  for  the  paffage  of  tiA. 
the  foul  out  of  one  body  into  another.  Sec  Metempsy-  * 

CHOS1S. 


TRANSMUTATION,  the  a£l  of  changing  one  fub- 
fiance  into  another. 


Nature,  fays  Sir  Ifaac  Newton,  is  delighted  with  tranl- 
mutation  :  water,  which  is  a  fluid,  volatile,  taftelefs,  fait,  is, 
by  heat,  tranfmuted  into  vapour,  which  is  a  kind  of  air  ; 
and  by  cold  into  ice,  which  is  a  cold,  tranfparent,  brittle 
flone,  eafily  diffolvable  ;  and  this  done  is  convertible  again 
into  water  by  heat,  as  vapour  is  by  cold. — Earth,  by  heat* 
becomes  fire,  and,  by  cold,  is  turned  into  earth  again  : 
denfe  bodies,  by  fermentation,  are  rarefied  into  various  kinds 
of  ur  ;  and  that  air,  by  fermentation  alfo,  and  fometimes 
without  it,  reverts  into  grols  bodies.  All  bodies,  beads, 
fifhes,  infedls,  plants,  Sect  with  all  their  various  parts,  grow 
and  increafe  out  of  water  and  aqueous  and  faline  tinctures  ; 
and,  by  putrefaftion,  all  of  them  revert  into  water,  or  an 
aqueous  liquor  again. 

Transmutation,  in  alchemy,  denotes  the  a&  of  chan¬ 
ging  imperfe6l  metals  into  gold  or  filver.  This  is  alfo  called 
the  gran d  operation  ;  and,  they  fay,  it  isto.be  effe&ed  with 
the  philofopher’s  done. 

The  trick  of  tranfmuting  cinnabar  into  filver  is  thus  : 
the  cinnabar,  being  bruifed  grofsly,  is  dratined  in  a  crucible 
with  granulated  filver,  and  the  crucible  placed  in  a  great 
fire  ;  and,  after  due  time  for  calcination,  taken  off ;  then 
the  matter,  being  poured  out,  is  found  to  be  cinnabar  turn¬ 
ed  into  real  filver,  though  the  filver  grains  appear  in  the 
fame  number  and  foim  as  when  they  were  put  into  the  cru¬ 
cible  ;  but  the  mifehief  is,  coming  to  handle  the  giains  of 
filver,  you  find  them  nothing  but  light  friable  bladders, 
which  will  crumble  to  pieces  between  the  fingers. 

The  tranfin inability  of  water  into  earth  feems  to  have 
been  believed  by  Mr  Boyle ;  and  Bifhop  Watfon  thinks  that 
it  has  not  yet  been  difproved.  See  his  Chemical  EJjfays . 

Transmutation  of  Acids.  See  Chemistry -Index. 

Transmutation  of  Metals,  See  Chemistry -Index. 

TRANSOM,  among  builders,  denotes  the  piece  that  is 
framed  acrofs  a  double-light  window. 

TRANSOMS,  in  a  fhip,  certain  beams  or  timbers  ex¬ 
tended  acrofs  the  flernpofl  of  a  fhip,  to  fortify  her  a^terpart, 
and  give  it  the  figure  mod  fuitable  to  the  fervice  for  which 
fhe  is  calculated. 

TRANSPARENCY,  in  phyfics,  a  quality  in  certain 
bodies,  whereby  they  give  paffage  to  the  rays  of  light  ;  in 
contradiflindlion  to  opacity,  or  that  quality  of  bodies  which 
renders  them  impervious  to  the  rays  of  li  ht. 

It  has  been  generally  fuppofed  by  philofophers,  that  tranf- 
parent  bodies  have  their  pores  difpofed  in  flraight  lines,  by 
which  means  the  rays  of  light  have  an  opportunity  of  pene¬ 
trating  them  in  all  dire&ions ;  but  fome  experiments  in 
ele&ricity  have  made  it  apparent,  that  by  the  adlion  of  this 
fluid  the  moil  opaque  bodies,  fuch  as  fulphur,  pitch,  and 
fealing-wax,  may  be  rendered  tranfparent  as  glafs*  while  yet 
we  cannot  fuppofe  the  dtr'e&ion  of  their  pores  to  be  any¬ 
way  altered  from  what  it  originally  was  (fee  Electricity, 
n°4-)  A  curious  infiance  of  an  increafe  of  transparency 
we  have  in  rubbing  a  piece  or  white  paper  over  one  that  has 
been  written  upon  or  printed :  while  the  white  paper  is  at 
reft,  the  writing  or  print  will  perhaps  fcarce  appear  through 
it  ;  but  when  in  motion,  will  be  very  eafily  legible,  and 
continue  fo  till  the  motion  is  difeontinued. 

TRANSPOSITION,  in  grammar,  a  difturbing  or  diflo- 
4  A  z  eating 
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Tfanfutv 

ftantiation 


Trapp. 


eating  the  words  of  a  difeourfe,  or  a  changing  their  natural 
order  of  conflrudion,  to  pleafe  the  ear  by  rendering  the 
contexture  more  fmooth,  cafy,  and  harmonious. 

TRANSUBSTANTI  ATION,  in  theology,  the  conver- 
fiou  or  change  of  the  fubflance  of  the  bread  and  wine  in  the 
encharift,  into  the  body  and  blood  of  Jefus  Chrifl  ;  which 
the  Romiih  church  fnppofe  to  be  wrought  by  the  confecra- 
tion  of  the  prieft.  See  SurrER  of  the  Lord ,  n°  5. 

TRANSVERSAL  IS,  in  anatomy,  a  name  given  to  fe¬ 
veral  mufcles.  See  Anatomy,  Part  II. 

TRANSVERSE,  fomething  that  roes  acrofs  another 
from  corner  to  corner  :  thus  bends  and  bars  in  heraldry  are 
tranfverfe  pieces  or  bearings ;  the  diagonals  of  a  parallelo¬ 
gram  or  a  fquare  are  tranfverfe  lines. 

TRANSYLVANIA,  a  province  of  Europe,  annexed 
to  Hungary,  and  bounded  011  the  north  by  Upper  Hun¬ 
gary  and  Poland,  on  the  cad  by  Moldavia  and  Walachia, 
on  the  fonth  by  Walachia,  and  on  the  weft  by  Upper  and 
Lower  Hungary.  It  is  furrounded  on  all  parts  by  high 
mountains,  which,  however,  are  not  barren.  The  inhabi¬ 
tants  have  as  much  corn  and  wine  as  they  want  themfdves  ; 
and  there  are  rich  mines  of  gold,  filver,  lead,  copper,  quick- 
filver,  and  alum.  It  has  undergone  various  revolutions  ;  but 
it  now  belongs  to  the  houfe  of  Auftria.  The  inhabitants 
are  of  fevcral  forts  of  religions  ;  as  Papifts,  Lutherans,  Cal- 
viriifts,  Socinians,  Photinians,  Arians,  Greeks,  and  Maho¬ 
metans.  It  is  about  162  miles  in  length,  and' 150  in 
breadth.  The  adminiflration  of  affairs  is  conduded  by  1 2 
perfons  ;  namely,  three  Roman  Catholics,  three  Lutherans, 
three  Calvinifts,  and  three  Socinians.  The  militia  is  com¬ 
manded  by  the  governor,  whofe  commiffion  is  the  more  im¬ 
portant,  as  Tranfylvania  is  the  bulwark  of  Chriffendom. 
It  is  divided  into  feveral  fmall  diftrids,  called  palatinates 
and  counties ;  and  is  inhabited  by  three  different  nations, 
Saxons,  Sicilians,  and  Hungarians.  Hermanffadt  is  the 
capital  town. 

TRAPEZIUM,  in  geometry,  a  plane  figure  contained 
under  four  unequal  right  lines. 

TRAPEZIUS,  a  mufcle.  See  Anatomy,  Part  II. 

TRAPP  (Dr  Jofeph),  an  Englifh  divine  of  excellent 
parts  and  learning,  was  born  at  Cherington  in  Gloueefter- 
Ihire,  of  which  place  his  father  was  redor  in  1579*  Pic 
was  the  firft  perfon  chofen  to  the  profefforfhip  of  poetry 
founded  at  Oxford  by  Dr  Birkhead;  and  publifhed  hib  lec¬ 
tures  under  the  title  of  P  rale  Atones  Poetic#,  in  which  he  laid 
down  excellent  rules  for  every  fpecies  of  poetry  in  very  ele¬ 
gant  Latin.  He  fhowed  afterwards,  however,  by  his  tranf- 
lation  of  Virgil,  that  a  man  may  be  able  to  direct  who  can¬ 
not  execute,  and  may  have  the  critic’s  judgment  without 
tire  poet’s  fire.  In  the  early  part  of  his  life  Dr  Trapp  is 
faid  to  have  been  chaplain  to  the  father  of  the  famous  Lord 
Bolingbrokc  :  he  obtained  the  living  of  Chrifl-church  in 
Newgate  Street,  and  St  Leonard’s,  Fofler-lane,  London  ; 
and  his  very  high- church  principles  probably  obflruded  his 
farther  preferment.  He  publifhed  feveral  occafional  poems, 
a  tragedy  called  Air  amide,  tranflated  Milton’s  Paradife  Loft 
into  Latin  verfe,  and  died  in  1747. 

Trapp,  in  mineralogy,  a  fpecies  of  filiceous  earth.  It 
is  deferibed  by  Dr  Kirwan  as  nearly  the  fame  with  bafaltes: 
a  dark  grey  or  black  flone,  generally  invefled  with  a  ferru¬ 
ginous  cruft,  and  cryftallized  in  opake,  triangular,  or  poly- 
angular  columns,  is  called  bafaltes  ;  that  which  is  amorphous, 
or  breaks  in  large,  thick,  fquare  pieces*  is  called  trapp.  Their 
conftitnent  principles,  and  relation  to  acids  and  fluxes,  are 
exactly  the  fame..  The  texture  of  this  flone  is  either  coarfc,, 
rough,  and  diflind,  or  fine  and  indifcernible.  It  is  often  red- 
difh  ;  it  is  always  opake,  and  moulders  by  expofure  to  the  air; 
fome  Ipecimens  give  fire  with  fleel  very  difficultly,  though 
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it  is  always  very  compad ;  fometimes  it  is  fprinkled  over  Travel^  ' 
with  ?.  few  minute  Alining  particles :  its  fpecihc  gravity  is 
3°c°. 

When  heated  red-hot,  and  quenched  in  water,  it  becomes 
by  degrees  of  a  reddiib  brown  colour  :  it  melts  per  Je  in  a 
ftrong  heat  into  a  compad  flag.  Borax  alfo  diffolves  it  in 
fufion,  but  mineral  alkali  not  entirely. 

According  to  Mr  Bergman,  100  parts  of  the  bafaltes 
contain  52  of  filiceous  earth,  15  of  argil,  8  of  calcareous,  2 
of  magnefia,  and  25  of  iron  ;  and  with  this  Mr  Meyer  very 
nearly  agrees. 

For  a  more  complete  account  of  this  fpecies  of  flone,  fee 
M-  Fanjas  de  St  Fond  on  the  Nat .  Htfl  of  Trapp . 

TRAVELLERS  joy.  See  Clematis. 

'TRAVERSE,  or  Transverse,  in  general,  denotes 
fomething  that  goes  athwart  another  ;  that  is,  erodes  and 
cuts  it  obliquely. 

Traverse,  in  navigation,  implies  a  compound  courfe,  or 
affemblage  of  various  courfes,  lying  at  different  angles 


with  the  meridian.  See  Navigation,  p.  688. 

Traverse  Board ,  a  thin  circular  piece  of-  board,  marked 
with  all  the  points  of  the  compafs,  and  having  eight  holes 
bored  in  each,  and  eight  fmall  pegs  hanging  from  the  centre 
of  the  board.  It  is  uftd  to  determine  the  different  courfes 
run  by  a  fliip  during  the  period  of  the  watch,  and  to  afeer- 
tain  the  diftance  of  each  courfe. 

TRAVESTY,  a  name  given  to  an  humorous  tranflatioa 
of  any  author.  The  word  is  derived  from  the  French  tra - 
vefler  “  to  difguife.” 

TRAUMATIC  balsam.  See  Pharmacy,  nc428. 

TREACLE.  See  Theriaca. — Some  alfo  give  the 
name  treacle  to  mclaffes.  See  Pharmacy,  n°6o5* 

Treacle  Beer.  See  Spruce. 

Treacle  Mujlard.  See  Clypeola. 

TREASON,  a  general  appellation,  made  ufe  of  by  the 
law,  to  denote  not  only  offences  againft  the  king  and  go« 
vernment,  but  alfo  that  accumulation  of  guilt  which  arifes 
whenever  a  fuperior  repofes  a  confidence  in  a  fubjed  or  in¬ 
ferior,  between  whom  and  himfelf  there  fnbiifts  a  natural,  a 
civil,  or  even  a  fpiritual  relation  ;  and  the  inferior  fo  abufes 
that  confidence,  fo  forgets  the  obligations  of  duty,  fubjec* 
tion,  and  allegiance,  as  to  deftroy  the  lire  of  any  fuch  fu- 
peiior  or  lord.  Hence  treafon  is  of  two  kinds,  high  and 
petty . 

High  Treafon ,  or  Treafon  Paramount  (which  is  equivalent 
to  the  crimen  laf#  majejlatis  of  the  Romans,  as  Glanvil  de¬ 
nominates  it  alfo  in  our  Englifh  law),  is  an  offence  commit¬ 
ted  againft  the  fecurity  of  the  king  or  kingdom,  whether 
by  imagination,  word,  or  deed.  In  order  to  prevent  the 
inconveniences  which  arofe  in  England  from  a  multitude  of 
conflrudive  treafons,  the  llatute  25  Edw.  III.  c.  2.  was 
made ;  which  defines  what  offences  only  for  the  future 
fhould  be  held  to  be  treafon  ;  and  this  flatnte  comprehends 
all  kinds  of  high-treafon  under  feven  diftind  branches. 

“  1.  When  a  man  doth  compafs  or  imagine  the  death  of 
our  lord  the  king,  of  our  lady  his  queen,  or  of  their  eldeft 
fon  and  heir.”  Under  this  defer iption  it  is  held  that  a 
queen-regnant  (fuch  as  Queen  Elizabeth  and  Queen  Anne) 
is  within  the  words  of  the  ad,  being  invefled  with  royal 
power,  and  intitled  to  the  allegiance  of  her  fubjed  :  but  the 
hufband  of  fuch  a  queen  is  not  comprifed  within  thefe 
words ;  and  therefore  no  treafon  can  be  committed  againft 
him. 

Let  ua  next  fee  what  is  a  composing  or  imagining  the  death 
of  the  king,  &c.  Thefe  are  fynonymous  terms  :  the  word 
compafs  fignifying  the  purpofe  or  defign  of  the  mind  or 
will  ;  and  not,  as  in  common  fpeech,  the  carrying  fuch  de« 
fign  to  effed.  And  therefore  an  accidental  ftroke,  which 
2  niay 
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may  mortally  wound  the  Sovereign,  per  infort  union*,  without 
'  any  traitorous  intent,  is  no  treafon  :  as  was  the  cafe  of  Sir 
Walter  Tyrrel,  who,  by  the  command  of  King  William 
Ridus,  {hooting  at  a  hart,  the  arrow  glanced  agalnft  a  tree 
and  killed  the  king  upon  the  fpot.  But  as  this  comoafiing 
or  imagination  is  an  aft  of  the  mind,  it  cannot  poffibly  fall 
under  any  judicial  cognizance,  unlefs  it  be  demonftrated  by 
fome  open  or  overt  aft.  The  ftatute  exprefsly  requires, 
that  theaccuied  «  be  thereof  upon  fufficlent  proof  attainted 
or  fome  open  aft  by  men  of  his  own  condition.”  Thus,  to 
provide  weapons  or  ammunition  for  the  purpofe  of  killing 
the  king,  is  held  to  be  a  palpable  overt  aft  of  treafon  in 
imagining  his  death.  'L'o  conipire  to  Imprifon  the  king  by 
force,  and  move  towards  it  by  affembling  company,  is  an 
ovei  t  aft:  of  compaffing  the  king’s  death;  for  all  force,  ufed 
to  the  perfon  of  the  king,  in  its  confequence  may  tend  to 
h,s  t-eath,  and  is  a  ftrong  prefumption  of  fomething  worfe 
...tended  than  the  prefent  force,  by  fuch  as  have  fo  far 
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muftlikewife  be  proved  by  fome  overt  aft  ;  as  by  giving  Treafon. 

them  '  f"06’  bJ  fendl'ng  tliem  provifions,  by  felling - - 

j*|ce  rmSj  5  treacheroufly  furrendering  a  fortrefs,  or  the 


.  - luvcreign  :  it  oein ■: 

an  old  obfervation,  that  there  is  generally  but  a  fhort  inter 
val  between  the  pnions  and  the  graves  of  princes.  It  feems 
cleady  to  be  agreed,  that  by  the  common  law  and  the  ft  a- 
tute  oi  Ecw.  III.  words  fpoken  amount  only  to  a  high  mif- 
demeanor,  and  no  treafon.  For  they  may  be  fpoken 


^  a,Tia,n  C0Rnterfeit  the  king’s  great  or  privy  feal,” 

ie  imn 5r  ghrtruaf0n-  But  if  3  ma"  takes  bearing 
it-  tn  ^  .  i  lon  °  gteat  feal  off  from  one  patent  and  fixes 

°a°ther’  th‘r  Is.  ield  to  be  only  an  abufe  of  the  feal, 
and  not  a  counterfeiting  of  it :  as  was  the  cafe  of  a  certain 

nomieftd  Wh°  “ann?r  framed  a  difpenfation  for 

r  a  ,erlf.e'  rB,Ut  tke  knavilh  artifice  of  a  lawyer  much 

rfueddted  thhS  °f  thC  dlV‘ne-  °ne  of  the  clerks  in  chancery 
ff  h  •  her  two  pieces  of  parchment;  on  the  upoermoft 
of  wh.eh  he  wrote  a  patent,  to  which  he  regularly  obtained 

,  S'631/”!’  the  abd  ^0lnS  through  both  the  fldns.  He 

then  d^olved  the  cement,  and  taking  off  the  written  patent, 
on  the  blank  lkm,  wrote  a  frefh  patent  of  a  different  import 
fiom  the  former,  and  publifhed  it  as  true.  This  was  held 


thrown  off  their  bounden  duty  to’ their  foverelgn  •  it  bein.r  nn  ";“Lr,u,u“™  11  as  true,  l  his  was  held 

=>"  M  -Kf...,,,: —  /.  sovereign  it  being  no  counterfeiting  of  the  great  feal,  but  only  a  ™t  m;fDri 

hort  inter-  fion  ;  and  Sir  Edward  Coke  mentis  LX' 1 1  TE" 


heat,  without  any  intention  ;  oVbemiLkcn  perverted  or  land  ^  rea,m  counterfeit  to  the  money  of  Eng? 

mifremembered  by  the  hearers  ;  their  meaning  denends  .1.  Lvi  be  ¥k>  to  merehandife  and 


mifremembered  by  the  hearers  ;  their  meaning  depends  al¬ 
ways  on  their  conneftion  with  other  words'  and  things  ; 
they  may  figmfy  differently  even  according  to  the  tone  of 
voice  with  which  they  are  delivered  ;  and  lometimes  filence 
itlelf  is  more  expreffive  than  any  difeourfe.  As  therefore 
there  can  be  nothing  more  equivocal  and  ambiguous  than 
words,  it  would  indeed  be  nnreafonable  to  make  them  a- 
mount  to  high  treaion.  And  accordingly,  in  4  Car,  I.  on 
a  re  erer.ee  to  all  the  judges,  concerning  fome  very  atrocious 
words  fpoken  by  one  Pyne,  they  certified  to  the  king, 
that  though  the  words  were  as  wicked  as  might  be,  yet 
tiey  ere  treafon  ;  for  unlefs  it  be  by  fome  particular 


natio'n  thV^  Hu^orne 

nation  that  the  paity  was  living  at  that  day. 

6.  I  he  fixth  fpecies  of  treafon  under  this  ftatute  is,  “  if 

a  man  counterfeit  the  king’s  money  5  and  if  a  man  bring 

a  fe  money  into  the  realm  counterfeit  to  the  money  of  Enr- 

.  knnuMnrr  4-Via  _ ^  _  l  r  %  r  *  _  O 


make  payment  withal.”  As  to  the  firft  brand.?' cotmur? 
teiting  the  king  s  money  ;  this  is  treafon,  whether  the  falfe 
money  be  uttered  in  payment  or  not.  Alfo  if  the  king’s 
own  minters  alter  the  ftandard  or  alloy  eftabllihed  by  law? it 
is  treafon.  But  gold  and  hlver  money  only  arc  held  to  be 
within  this  ftatute.  With  regard  likewife  to  the  fecond 
branch,  importing  foreign  counterfeit  money  in  order  to  lit- 

‘mpotting  i., 

7.  The  laft  f  pecies  of  treafon  afeertained  by  this  ftatute 
is,  if  a  man  flay  the  chancellor,  treafurer,  or  the  king’® 
juftices  of  the  one  bench  or  the  other,  juftices  in  eyre, "or 
UUtlCeS  of  affile.  nnH  -all  •  /l*  .  ,  ,  *  9  . 


ftatute,  no  words  will  be  treafon.”  If  the  words  be  fet  uces  of  affi  """  Hlf  ?  th.e  ?ther’  juftices  ■'»  eyre,  or 


it  has  been  held,  that  writing  is  an  overt  aft  of  t  e  fon  %  8  “  T'r  places  doin8  thdr  office..”  Thefe 

for  feriben  cjl  ogcre.  But  even  in  this  cafe  the  bare  words  ring  thewemL3!^]^;;^^^  the,  k‘nS’s  du’ 

are  not  the  treaion,  but  the  deliberate  a  ft  of  ,t,„m  _ ,  ,  ,  .  ^  d‘cfs’  arc  therefore  for  the  time 


are  not  the  treaion,  but  the  deliberate  aft  of  writing  them.  equally  regarded  by  the  law”  Rut  u  ,  ”'j - 

2.  I  he  fecond  fpecies  of  treafon  is,  “  if  a  man  do  vio-  ly  to  the  aftual  kilLa  nf  I'  B  ,thiS  ‘,atute  cxJtends  on’ 
ate  the  king’s  companion,  or  the  king’s  eldeft  daugh-  bare  attempt  to  kftl  theJ  ^  cxtends^lfo  WJun.d,nS*  or  * 
ter  unmarried,  or  the  wife  of  the  king’s  eldeft  fon  a°nd  fleers  therein  fpecified  a’nd  X  h  7  r  ^ 
hfir.  ^  By  the  king  s  companion  is  meant  his  wife;  and  hv  chequer  as  fuch  nit  m,-  1  th  ^rons  of  t.he  ex* 

violation  is  underftood  carnal  knowledge,  as  well  without  but  the  lord  keeper  or  comm ’{T  1  e  P™tectl°n  °f  this  a£t  ; 
force  as  with  it :  and  this  is  high  treafon  in  both  parties  if  feem  to  be  within  it  by  vft^of  the  T 

both  be  confentmg  ;  as  fome  of  the  wives  of  Henrv  VIII  and  t  W.  and  M.  c.’2,.  f  &ztatea  5  Ehz.  c.  18. 

The  new  treafons,  created  fince  the  ftatute  i 


both  be  confer; ting  ;  as  fome  of  the  wives  of  Henry  VII f 
by  fatal  experience  evinced. 

3  •  Jhe  third  fpecies  of  treafon  is,  “  if  a  man  do  levy  war  and"  not  comprehenTd  TrS  tfodefc  i  a  M’  C'  ' ' 

again  ft  our  lord  the  king  in  Ids  realm.’*  And  this  mav  bp  VHw  ITT  nf  k  i  .  ^e^crlPuon  of  ftatute  2c* 

done  by  taking  arms,  not  only  to  de  hron,  the  ™der  three  heads.  The  firft 

rX™,  nlap  ft8;  thf  Eoond  to  fallifying  the  coin 


- 1>  xiiiu  uiis  may  oe 

done  by  taking  arms,  not  only  to  dethrone  the  king,  but 
under  pretence  to  reform  religion,  or  the  laws,  or  to  re* 
move  evil  counfellors,  or  other  grievances  whether  real  or 
pretended.  Por  the  law  does  not,  neither  can  it,  permit 
any  piivate  man,  or  fet  of  men,  to  interfere  forcibly  in 


matters  of  fuch  high  importance  ;  efpecially  as  it  has  efta- 
bhlhed  a  fufficient  power  for  thefe  purpofes  in  the  high 
court  of  parliament :  neither  does  the  confutation  juftify 
a,.}  piivate  or  particular  refiftance  for  private  or  particular 
grievances  ;  though,  in  cafes  of  national  oppreffion,  the  na¬ 
tion  has  very  juftifiably  rifen  as  one  man,  to  vindicate  the 
°^ina  conti ad  fublifting  between  the  king  and  his 


or  other  royal  fignalures,  as  fklftly  {br^T^  %n 
privy  fignet  or  privy  leal,  which  fhall  be  deeme/hlgh  trea 
on  (t  M.  ftat.  „.  c.  6.)  The  third  new  fpecies  of  high 
treaion  is  filch  as  was  created  for  the  iecurlty  of  the  Protef- 

T  nf‘"  ,ke  houfe  ot  Hanover.  For  this  purpofe, 

after  the  aft  of  fettlement  was  made,  It  was  enafted  by  fta- 

W?!  13  ffK  !4  C>  T  that  pretended  prince  of 

Wales  affuming  the  title  of  King  James  III.  fhould  be  at- 
amted  of  high  treafon  ;  and  it  was  made  high-trealon  for 
any  o!  the  king  s  fubjefts  to  hold  correfpondence  with  him 


or  any  pertor.  employed  by  him,  or  to  remit  money  for  his 

±,.  i:d  Si!  n.  «•  3?; » i.  ai  »  * 


reahn1'  ^  *  ma"  u®  adherent  t0  the  k‘ng’s  enemi«  la  his  of  the  fons  oJthe  ^etodeVftia^iand  or^rf^’  ^^1  'f  ? 
S”’STi:t0,iheT  •»  ”d  "**  in  tk.  mt.  «.  elfc.  kingdom,  o,  £  i 


giving  to  them  aid  and  comfort  in  the  realm  or  elfe-  this  kingdom  o.  be  found 'in  Z  T  V  P  r.and  ,n 

l«.S.,fo  d.c,„d  guilty  of  high-tiealdn.  ThiS  ^ 


cor- 


Tts^feru 
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correfponiling  with  them  or  remitting  money  to  their  ufe  .8 
■  made  high  treafon.  By  i  Ann.  ftat.  J.  c.  i?-  the  of‘L  lc^ 
of  hindering  the  next  in  fucceffion  from  fucceeding  to  the 
crown  is  higli  treafon  :  and  by  6  Ann.  c.  7.  if  any  perfon 
(liall  malicioufly,  advifedly,  and  direAly,  by  writing  or  print, 
in<r,  maintain,  that  any  other  perfon  hath  any  right  to  the 
crown  of  this  realm,  otherwiie  than  accoidmg  to  the  aft  of 
fettlement,  or  that  the  kings  of  this  realm  with  the  autho¬ 
rity  of  parliament  are  not  able  to  make  lav/s  to  bind  the 

crown  and  its  defcent ;  fuch  perlon  ihall  be  guilty  of  high- 

^The  punilhment  0f  high  treafon  in  general  is  very  folemn 
and  terrible.  1.  That  the  offender  be  drawn  to  the  gal¬ 
lows,  and  not  be  earned  or  walk  ;  though  uhially  (by  con¬ 
nivance,  ac  length  ripened  by  humanity  into  law)  »  b 
or  hurdle  is  allowed,  to  preferve  the  offender  hom  the  ex 
treme  torment  of  being  dragged  oil  the  ground  or  pave¬ 
ment.  2.  That  he  be  hanged  by  the  r.eck,  and  then  cut 
■down  alive.  3.  That  his  entrails  be  taken  out,  and  burned 
while  he  is  yet  alive.  4.  That  his  head  be  cut  off*  5*  a 
his  body  be  divided  into  four  parts.  6.  That  his  head  and 
quarters  be  at  the  king’s  difpofai. 

H  The  king  may,  and  often  doth,  oifcharge  all  the  pumfh- 
ment  except  beheading,  efpecially  where  any  of  noble  blood 
are  attainted.  For  beheading  being  part  of  the  judgment, 
that  may  be  executed,  though  all  the  reft  be  omitted  by 
the  king’s  command.  But  where  beheading  is  no  part  of 
the  judgment,  as  in  murder  or  other  felonies,  it  hath  been 
faid  that  the  king  cannot  change  the  judgment,  althoug 
at  the  requelt  of  the  party,  from  one  fpectes  of  death  to 

^it  the  cafe  of  coining,  which  is  a  treafon  of  a  different 
complexion  from  the  red,  the  punilhment  is  milder  for  male 
offenders  ;  being  only  to  be  drawn  and  hanged  by  the  nee 
till  dead.  But  in  treafons  of  every  kind  the  punilhment 
women  is  the  fame,  and  different  from  that  of  men.  For  as 
the  natural  modefty  of  the  fex  forbids  the  expofmg  and 
publicly  mangling  their  bodies,  their  fentence  (which  is  to 
the  full  as  terrible  to  fer.fe  as  the  other)  is  to  be  drawn  to 
the  gallows,  and  there  to  be  burned  alive. 

For  the  confequepces  of  this  judgment,  fee  Attainder, 
Forfeiture,  and  Corruption  of  Blood. 

Petty  or  Petit  Treafan,  according  to  the  ftatute  25  Fd- 
■ward  III.  c.  2.  may  happen  three  ways:  by  a  fervant  kill¬ 
ing  his  mailer,  a  wife  her  hufband,  or  an  ecclehaltical  per- 
fon  (either  locular  or  regular)  his  fupenor,  to  whom  he 
owes  faith  and  obedience.  A  fervant  who  kills  his  maker 
whom  he  has  left,  upon  a  grudge  conceived  againlt  him  du¬ 
ring  his  fervice,  is  guilty  of  petty  treafon  :  for  th-e 
ous  intention  was  hatched  while  the  relation  fubhfted.be- 
tween  them,  and  this  is  only  an  execution  ot  that  intention. 
So  if  a  wife  be  divorced  a  menfe  et  thoro,  Hill  the  vinculum 
matrimonii  fubfifts ;  .and  if  Ihe  kills  fuch  divorced  hufband, 
{he  is  a  traitrefs.  And  a  clergyman  is  ur.derftood  to  owe 
canonical  obedience  to  the  bifhop  who  ordained  him,  to  him 
in  v'hofe  diocefelie  is  beneficed,  and  alfo  to  the  metropolitan 
ot  fuch  fuffragan  or  diocefan  bifhop  ;  and  therefore  to  xill 
any  of  thefe  is  petit  treafon.  As  to  the  reft,  whatever  has 
been  faid  with  refpeft  to  wilful  Murder,  is  alfo  applicable 
to  the  crime  of  petit  treafon,  which  is  no  other  than  murder 
in  its  moil  odious  degree ;  except  that  the  trial  fhall  be  as 
in  cafes  of  high  treafon,  before  the  improvements  therein 
made  by  the  ftatutes  of  William  III.  But  a  perfon  maid¬ 
ed  of  petit  treafon  may  be  acquitted  thereof,  and  found 
guilty  of  manflaughter  or  murder:  and  in  fuch  cafe  it  fhouid 
feem  that  two  witneffes  are  not  neceflary,  as  in  eafes  of  pe¬ 
tit  treafon  they  are.  Which  crime  is  alfo  diftinguifhed  fiom 
inuider  in  its  puniffimenU 
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The  punilhment  of  petit  treafon  in  a  man,  10  to  be  drawn  T.nfe,  j 
and  hanged,  and  in  a  woman  to  be  drawn  and  burned  :  the  |  |  ! 

idea  of  which  latter  punilhment  feerns  to  have  been  handed  utaH 
down  to  us  from  the  laws  of  the  ancient  Druids,  which  con-  " 
demned  a  woman  to  be  burned  for  murdering  her  hufband  j 
anH  it  is  now  the  ufual  punifhment  for  all  forts  of  treafons 
committed  by  thole  of  the  female  fex.  Perfons  guilty  of 
petit  treafon  were  firft  debarred  the  benefit  of  clergy  by 
ftatute  12  Henry  VII.  c.  7.  which  has  lince  been  extended 
t„  their  aiders,  abettors,  and  counfellors,  by  ftatutes  23  Hen- 

ry  VllL  c.  t,  and  4&  5  P.  and  M.  c.4, 

TREASURE,  in  general,  denotes  a  ftore  or  flock  of 


money  in  referve 


TKESSURE-Trove,  in  law,  derived  from  the  French  word 
trover,  “  to  find,”  called  in  Latin  thefaurus  inventus,  is  .’.here 
any  money  or  coin,  gold,  filver,  plate,  or  bullion,  is  found 
hidden  in  the  eaith  or  other  private  place,  the  owner  there¬ 
of  being  unknown  ;  in  which  cafe  the  treafure  belongs  to 
the  king  :  but  if  he  that’  hid  it  be  known,  or  afterwards 
found  out,  the  owner  and  not  the  king  is  intitled  to  it. 

TREASURER,  an  officer  to  whom  the  treafure  of  a 
prince  or  corporation  is  committed  to  be  kept  and  duly  dif- 
pofed  of,  in  payment  of  officers  and  other  expences.  bee 

Treasury.  .  .  a  r  n 

Of  thefe  there  Is  a  great  variety.  His  majetty  ot  u reat 
Britain,  in  quality  of  debtor  of  Brunfwick,  is  arch-treatuver 
of  the  Roman  empire.  In  England,  the  principal  officers 
under  this  denomination  are,  the  lord  high-treafurer,  the 
treafurer  of  the  houfehold,  treafurer  of  the  navy,  of  the 

king’s  chamber,  &c.  .  .  „  .r 

The  lord  high-treafurer  of  Great  Britain,  or  hrft  commit- 
fioner  of  the  treafury,  when  in  commiffion,  has  under  his 
charge  and  government  all  the  king’s  revenue  which  is  kept 
in  the  exchequer.  He  holds  his  place  during  the  king’s 
pleafure  ;  being  inftituted  by  the  delivery  of  a  white  ilattto 
him.  He  has  the  check  of  all  the  officers  employed  in  col- 
ledling  the  cuftoms  and  royal  revenues  :  and  in  iiis  gift  and 
difpofition  are  all  the  offices  of  the  cuftoms  m  the  fevcral 
ports  of  the  kingdom  ;  eicheators  ill  every  county  are  no¬ 
minated  by  him;  he  alfo  makes  kales  ot  the  lands  belonging 

to  the  crown.  . 

The  office  of  lord-treafurer  is  now  m  commillion.  .  1  ne 
number  of  loids  commiffioners  is  five  ;  one  of  whom  is  the 
firft  lord,  whofe  annual  ialary  was  formerly  L.  383,  but  is 
now  L.  4000  ;  and  who,  unlefs  he  be  a  peer,  is  alfo  chan¬ 
cellor  ot  the  exchequer,  and  prime  minister  in  the  govern- 
ment  of  this  country  ;  the  other  lords  commiffioners  have 
an  annual  ialary  of  JL-.  1600  each.  , 

Treasurer  of  the  Houfehold ,  is  an  officer  who,  in  the  ab¬ 
sence  of  the  lord-iteward,  has  power,  with  the  comptroller 
and  other  officers  of  the  green-cloth  and  the  ft  e  ward  of  die 
Marfhaliea,  to  hear  and  determine  trealons,  lelomes,  and 
other  crimes  committed  within  the  king’s  palace.  See 

Household.  > 

There  is  alio  a  treafurer  belonging  to  the  eftabhmment 
of  her  majelty’s  houfehold,  &c. 

Treasurer  of  the  A Javy,  is  an  officer  who  receives  money 
out  of  the  exchequer,  by  warrant  from  the  lord  high-trea- 
furer,  or  the  lords  commiffioners  executing  that  place  ;  and 
pays  all  charges  of  the  navy,  by  warrant  from  the  principal 

officers  of  the  navy.  , 

’Treasurer  efthe  County ,  he  that  keeps  the  county  itock. 
There  are  two  of  them  in  each  county,  chofen  by  the  ma¬ 
jor  part  of  the  juftices  or  the  peace,  &c.  at  their  general 
quarter  feffion  ;  under  previous  lecurity  given  for  the  money 
entrufted  with  them,  and  the  faithful  execution  of  the  tiufi 

repofed  in  them.  . 

TREASURY,  the  place  wherein  the  revenues  of  a 


- 


r 
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are  received,  preferved,  and  dlffiurfcd.  In  England"  the 
trtafury  is  a  part  of  the  exchequer ;  by  fome  called  the 
_  lower  exchequer.  The  officers  of  his  majefty’s  treafury  or 
the  lower  exchequer,  are  the  lords  commiffioners,  one  of 
whom  is  chancellor,  two  joint  fecretaries,  private  fecretary 
to  the  firft  lord,  two  chamberlains,  an  auditor,  four  tellers 
a  clerk  of  the  pells,  u (hers  of  the  receipt,  a  tally-cutter  &c. 
See  each  officer  under  his  proper  article,  Chancellor’ 

1  ELLER,  l  ALLY,  &C. 

Lords  of  the  Treasury.  In  lieu  of  one  fingle  dire&or 
and  adminiftrator  of  his  majefty’s  revenues  under  the  title  of 
lord  high  treafurer ,  it  is  at  prefent  thought  proper  to  put 
that  office  in  commiflion,  i.  e.  to  appoint  feveral  perfons  to 
difeharge  it  with  equal  authority,  under  the  title  of  lords 
commiffioners  of  the  treafury. 

‘ed  a  ^  ciifc0Urfe  ln  writl*ng  on  any  fub- 

1  REAFY,  a  covenant  between  two  or  more  nations  • 
or  the  feveral  articles  or  conditions  flipulated  and  agreed 
upon  between  fovereign  powers.  6 

TREBLE,  in  mufic,  the  higheft  or  moft  acute  of  the 
four  parts  in  fymphouy,  or  that  which  is  heard  the  cleared: 
and  fhrilleft  in  a  concert. 

TREBUCHET,  Trebucket,  Trihuch  ( Terbichetum ), 
a  tumbrel  or  cucking  ftooi.  Alfo  a  great  engine  to  call 
(tones  to  batter  walls. 

I  REE,  a  large  vegetable  rifing  with  one  woody  ftem 
to  a  confiderable  height. 

trees  may  be  divided  into  two  clafTes,  timber  and  fruit- 
trees  the  firft  including  all  thole  trees  which  aie  ufed  in 
machinery,  Ihip-building,  &c.  or,  in  general,  for  purpofes 
of  utility  ;  and  the  fecond  comprehending  thofe  trees  valued 
only,  or  chiefly,  for  their  fruit.  It  is  not  neceffary  to  form 
a  third  clafs  to  include  trees  ufed  for  fuel,  as  timber  is  ufed 
for  this  purpofe  where  it  is  abundant  ;  /and  where  it  is  not 
abundant  the  branches  of  the  timber  trees,  or  fuck  of  them 
as  are  dwarfifh,  unhealthy,  or  too  fmall  for  mechanical  pur- 
pofes,  are  ufed  as  fuel. 

The  anatomy  and  phyfiology  of  trees  have  already  been 
given  under  the  generic  name  Plant  and  Sap.  For  an 
account  of  their  natural  liiilcry,  fee  Natural  History, 
lea:,  m. 

Certain  trees,  it  is  well  known,  are  natives  of  particular 
Gift  rids  ;  but  many  of  them  have  been  tianfplanted  from 
their  native  foil,  and  now  flouriffi  luxuriantly  in  diftant 
countries,  fo  that  it  becomes  a  matter  of  very  coniiderable 
difficulty  to  a'certain  their  original  foil.  The  following 

rules  are  (riven  fnr  U.-,.  TJr _  i  i  t\  •  ° 
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pineal  Tranfadions  fo*r  1788.  We  (hall  give  his  con- 
clufions. 

I  find  (fays  he)  the  growth  of  oak  and  afh  to  be  nearly 
t  le  faire.  .  I  have  fome  of  both  forts  planted  at  the  fame 
time,  and  m  the  fame  hedges,  of  which  the  oaks  are  the 
arSe*v  >  but  there  is  no  certain  rule  as  to  that.  The  com¬ 
mon  growth  of  an  oak  or  an  afh  is  about  an  inch  in  girth 
in  a  year  ;  fome  fhiiving  ones  will  grow  an  inch  and  a  half; 
t  e  un thriving  ones  not  fo  much.  Great  trees  grow  more 
timber  in  a  year  than  (mall  ones  ;  for  if  the  annual  growth 
be  an  inch,  a  coat  of*  onc-fixth  of  an  inch  is  laid  on  all 
round,  and  the  timber  added  to  the  body  every  year  is  its 
ength  multiplied  into  the  thicknefs  of  the  coat  and  into 
the  girth,  and  therefore  the  thicker  the  tree  is,  the  more 
timber  is  added.” 


Tree. 


N° 

1 

2 


3 

4 


Oak 
Larch 
Scotch  fir 
Spruce  fir 

5  Spanifh  chefnut 

6  Elm 

7  Pinafter 

8  Larch 

9  Weymouth  pine 

10  Acacia 

11  Beech 

12  Plane  occidental 

1  3  Lombardy  poplar 

14  Black  poplar 

15  Willow 

16  Silver  fir 
1  7  Lime 


trees  for  two  years-  The  trees  grew 
k.  S 

July  1785.  Ju’y  1786.  July 

i787- 

F. 

In.  F. 

In.  .  F. 

In. 

O 

1 0^  “““  0 

ni  —  1 

oi 

I 

O}  —  I 

3  —  1 

4 

I 

3t  —  1 

5i  —  1 

7 1 

O 

5i  —  0 

6i  —  0 

7i 

O 

ri  —  0 

7t  —  0 

8 

2 

ii  —  2 

9  —  2 

1 1 

2 

3r  —  2 

4t  —  2 

7  i 

X 

Si  ~  1 

6  —  1 

7 

O 

5  —  0 

6  —  0 

7 3: 

I 

H  I 

Si-  —  1 

64- 

O 

6J  —  0 

6i  —  0 

7i 

0 

6-  —  0 

7  i  —  0 

I 

8  • —  2 

0  —  2 

3i 

I 

—  I 

4i-  ~  1 

Si 

2 

9r  —  3 

2  —  3 

3 

O 

7t  —  0 

8J  —  0 

9i 

I 

8y  —  1 

0 

1 

IO 

0 

165, 

where  the  growth  of  1 1  kinds 

.  J  ^  iuau  wilier 

rules  are  given  for  this  purpofe  by  the  Honourable  Daines 
Barrimrtott. 

1.  1  hey  muft  grow  in  large  maffes,  and  cover  confiderable 
tra&s  of  ground,  the  woods  not  ending  abruptly,  by  a 
change  to  other  trees,  except  the  fituation  and  ftrata  become 
totally  different.  2.  They  muff  grow  kindly  in  copies,  and 
(hoot  from  the  (tool,  fo  as  to  continue  for  ever,  if  not  very  care- 
fully  grubbed  up.  3.  The  feed  muft  ripen  kindly  ;  nature 
never  plants,  but  where  a  fuccefiion  in  the  greateft  profu- 
hon  will  continue.  Laftly,  trees  that  give  names  to  many 
places  are  probably  indigenous. 

lne  growth  of  trees  is  a  curious  and  interefting  fubjedf  ; 
}et  few  experiments  have  been  made  to  determine  what  the 
additions  are  which  a  tree  receives  annually  in  different  pe- 
liods  of  its  age.  rl  he  only  obfervatior  s  which  we  have  feen 
on  this  fubjedl  worth  repeating  were  made  by  the  ingenious 
Mr  Barker,  to  whom  the Philofophical  Tranfa<ft ions  are  much 
indebted  for  papers  containing  an  accurate  regifter  of  the 
weather,  which  he  has  kept  for  many  years.  He  has  drawn 
up  a  table  to  point  out  the  growth  of  three  kinds  of  trees, 
oaks,  afhes,  and  elms;  which  may  be  feen  in  thePhilofo- 


Trees  fometimes  attain  a  very  great  fize  :  this  muft  de¬ 
pend  rn  a  great  meafure  on  the  richnefs  of  foil,  but  no  lefs 
on  the  degree  of  heat.  Indeed  heat  is  fo  effential  to  the 
growth  of  trees,  that  as  we  go  from  the  place  within  the 
polar  circles  where  vegetation  begins,  and  advance  to  the 
equator,  we  find  the  trees  increafe  in  fize.  Greenland, 
Iceland,  and  other  places  in  the  fame  latitude,  yield  no  trees 
at  all ;  and  the  fhrubs  which  they  produce  are  dwarfifh  ; 
whereas,  m  warm  climates,  they  often  grow  to  an  immenfe 
lize.  #  Mr  Mai  (ham  faw-fpnice  and  filver-firs  in  the  dock¬ 
yard  in  Venice  above  40  yards  long,  and  one  of  39  yards 
was  18  inches  diameter  at  the  fmall  end.  He  was  informed 
that  they  came  from  Switzerland. 

The  largeft  tree  in  Europe,  mentioned  by  travellers,  is 
the  chefnut  tree  on  mount  Etna,  already  deferib ed  under 
the  article  Etna,  n°  18..  It  is  a  certain  fact  that  trees 
acquire  a  very  great  fize  in  volcanic  countries.  Befide  the 
multitude  of  fine  groves  in  the  neighbourhood  of  Albano  in 
Italy,  there  are  many  detached  oaks  20  feet  in  circum¬ 
ference,  and  many  -  elms  of  the  fame  fize,  efpecialiy  in  the 
romantic  way  to  Eaftello,  called  the  Galleria.  In  travel¬ 
ling  by  the  fide  o^  the  lake  of  Bolfena,  the  road  leads  us 
throu.  h  an  immenfe  number  of  oaks,  fpread  upon  beautiful 
hills.  Where  the  lava  has  been  fufficiently  loftened,  they 
are  clean  and  ftraight,  and  of  a  confiderable  fize  ;  but  where 
the  lava  has  not  been  converted  into  a  foil  proper  for  ftrong 
vegetation,  they  are  round-headed,  and  of  lefs  bignefe;  how¬ 
ever,  taken  all  together,  they  make  a  magnificent  appear- 
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ance  ;  and  the  fpot  it  Wf  ought  to  ranked  among ;  the  fee 
parts  of  Italy.  The  fame  may  be  obfervcd  o  thc  n 
lake  of  Vico,  encomoaffed  with  gentle  r, lings,  thafore  all 

fomJ  Muln  fofat.nnna 

Palm.  In  Jamaica  ui.ln  the  bright  of  200  to  ,  and  torn, 
of  the  pines  in  Norfolklfland  are  280  feet  high.  _ 

Of  all  the  different  kinds  known  in  Europe,  oak  is  bell 
for  building  ;  and  even  when  it  lies  expofed  to  air  an  _  w  - 
ter  there  if  none  equal  to  it.  Fir-timber  is  the  next  in  d* 
gtee  of  goodnefs  for  building,  efpec.ally  in  England,  where 
they  build  upon  leafes.  It  differs  from  oak  in  this  that 
requires  not  much  feafoning,  and  therefore  no  great  dock  is 
required  before  hand.  Fir  is  ufed  for  flooring,  wamfcotmg, 
and  the  ornamental  parts  of  building  within  doors.  Elm  is 
t,  in  ufe,  .fpeii.ll,  i.  England  ..1  F~«  ,  v„, 

tou'di  and  pliable,  and  therefore  eafily  worked  .  it  does  not 
readily  fplit  ;  and  it  bears  driving  of  bolts  and  nails  oe  ter 
than  any  other  wood  ;  lor  which  reafon  it  is  chiefly  ufed 
by  wheel  wrights  and  coach- makers,  for  (halts,  naves,  &c. 
Beech  is  alfo  ufed  'or  many  purpofes  :  it  is  very  tough  an^. 
white  when  young,  and  of  great  ftrength  ;  but  liable  t 
w?rp  very  much  when  expofed  to  the  weather,  and  to  be 
worm  eaten  when  ufed  within  doors;  its  greateil  ufe  is  cn 
planks,  bedheads,  chairs,  and  other  household  goods^  Alh 
is  likewife  a  very  ufe‘i.1  wood,  but  very  force  in  mod  pans 
of  Europe;  it  fetves  in  buildings,  or  for  any  other  ute, 
when  tokened  from  the  weather ;  handfpikes  and  oars  are 
chiefly  made  of  it.  Wild  cliefnut  timber  is  by  many  eheemed 
to  be 'as  good  as  oak,  and  feems  to  have  been  much  u!ed  in 
old  bnildin  rs ;  but  whether  thefe  trees  are  more  force  at 
pre  ent  than  formerly,  or  have  been  found  not  to  anfwcr  fo 
well  as  was  imagined,  it  is  certain  that  this  timber  is  now 
but  little  ufed.  Walnut-tree  is  excellent  for  the  joiner  s 
ufe,  it  being  of  a  more  curious  brown  colour  than  beech, 
and  not  fo  fubjeft  to  the  worms  !  he  poplar,  abcl,  and 
afpen  trees,  which  are  very  little  different  from  each  other, 
are  much  ufed  inhead  of  fir;  they  look  well,  and  are  tougher 
end  harder.  See  Quercus,  Oak,  Pinus,  Elmus,  Pl  - 

TANUS,  POPULUS,  &C  .  f  . 

The  goodnefs  of  timber  not  only  depends  on  the  foil  and 
fituation  in  which  it  hands,  but  likewife  on  the  feafon 
wherein  it  is  felled.  In  this  people  dilagree  very  much  ; 
feme  are  for  having  it  felled  as  loon  as  its  fruit  is  ripe, 
others  in  the  fpring,  and  many  m  the  autumn.  But  *s  the 
ho  a,,d  moilture  of  timber  is  certainly  the  /ante  that  it 
peri  flies  much  fooner  than  it  otherwife  would  do,  it  feems 
evident,  that  timber  fliould  be  felled  when  there  is  the  eah 
fap  in  it,  tik.  from  the  time  that  the  leaves  begin  to  fall  till 
the  trees  begin  to  bud.  This  work  ufually  commences 
about  the  end  of  April  in  England,  becaufe  the  bark  then 
rifes  moh  freely  ;  for  where  a  quantity  of  timber  is  to  be 
felled,  the  ftatute  requires  it  to  be  done  then,  lor  the  ad- 
vantage  of  tanning.  The  ancients  chiefly  regarded  the  age 
of  the  moon  in  felling  their  timber  ;  their  rule  was  to  fell 
it  in  the  wane,  or  four  days  after  the  new  tpoon,  or  lome- 
times  in  the  laft  quarter.  Pliny  advifes  it  to  be  in  the  very 
inftanfof  the  change;  which  happening  to  be  in  the  laft  day 
of  the  winter  folftice,  the  timber,  fays  he,  will  be  iricorrup- 

tlbTimber  fhould  likewife  be  cut  when  of  a  proper  age  ;  for 
when  it  is  either  too  young  or  too  old,  it  will  rot  be  fo  durable 
as  when  cut  at  a  proper  age.  It  is  faid  that  oak  ftiould  not 
be  cut  under  60  years  old,  nor  above  200.  i  imber,  how¬ 
ever,  fhould  be  cut  in  its  prime,  when  almoft  fully  grown, 
und  before  it  begins  to  decay  ;  and  this  will  be  fooner  or 
.later  according  to  the  drynefs  and  moiftnefs  of; the  foil 
.where  the  timber  grows,  as  alfo  according  to  the  bigneis  or 
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the  trees  ;  for  there  are  no  fixed  rules  m  felling  of  timber, 
experience  and  judgment  muft  direct  hcie  as  in  moft  other*'" 

Great  attention  is  neceffary  in  the  feafoning  of  timber. 
Some  advife  the  planks  of  timber  to  be  laid  for  a  few  days 
in  fome  pool  or  running  ftream,  in  order  to  extinct  the  fap, 
and  afterwards  to  dry  them  in  the  fun  or  air.  By  tins 
means,  it  is  faid,  they  will  be  prevented  from  either  chop- 
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ping,  calling,  or  cleaving  ;  but  again!!  Ihnnking  there  is  no 


remedy.  Some  again  are  for  burying  ttiem  in  the  earth, 
others  in  a  heat ;  and  fome  for  fcorching  and  feafoning  them 
b  fire,  efpecially  piles,  pofts,  &c.  which  are  to  Hand  in 
water  or  earth.  The  Venetians  firft  found  out  the  method 
of  feafoning  by  fire ;  which  is  done  after  this  manner  :  They 
put  the  piece  to  be  feafoned  into  a  flrong  and  vioient  flame  ; 
in  this  they  continually  turn  it  round  by  means  o^an  engine, 
and  take  it  out  when  it  is  everywhere  covered  with  a  black 
coaly  cruft  ;  the  internal  part  of  the  wood  is  thereby  fo 
hardened,  that  neither  earth  nor  water  can  damage  it  lor  a 

long  time  afterwards.  '  . 

Dr  Plott  fays,  it  is  found  by  long  experience,  that  the 
trunk  or  body  of  the  trees,  when  barked  in  the  Iprinr,  and 
left  Handing  naked  all  the  fummer  expofed  to  the  fun  and 
wind,  are  fo  dried  and  hardened,  that  the  hippy  part  in  a 
manner  becomes  as  firm  and  durable  as  the  heart  ltfeL. 
This  is  confirmed  by  M.  Buffon,  who,  in  173^  pre  fen  ted 
to  the  royal  academy  of  fciences  at  Paris  a  memoir,  intitled, 

“  f\n  eafy  method  of  increafing  the  folidity,  ftrength,  and 
duration  of  timber  for  which  purpofe  he  obferves,  ^  no¬ 
thing  more  is  neceflary  than  to  ftrip  the  tree  entirely  of  its 
bark  during  the  fofon  of  the  riling  of  the  fap,  and  to 
leave  it  to  dry  completely  be'ore  it  be  cut  down.” 

By  many  experiments,  particularly  dekribed  in  that  effay, 
it  appears,  that  tlie  tree  (hould  not  be  felled  till  the  third 
year  after  it  has  been  (tripped  of  the  bark ;  that  it  is  then 
perfectly  dry,  and  the  lap  become  almoft  as  flrong  as  the 
reft  of  the  tin.ber,  and  ftronger  than  the  heart  of  any  other 
oak  tree  which  has  not  been  fo  ftripped  ;  and  the  whole  of 
the  timber  ftronger,  heavier,  and  harder  ;  from  which  he 
thinks  it  fair  to  conclude,  that  it  is  alfo  more  durable.  It 
would  no  longer  (he  adds)  be  necelfary,  if  this  method  were 
praftiled,  to  cut  off  the  fap  ;  the  whole  of  the  tree  might 
be  ufed  as  timber  ;  one  of  40  years  growth  would  ferye  all 
the  ourpofes  for  which  one  of  60  years  is  now  requred ; 
and  this  practice  would  have  the  double  advantage  o'  in¬ 
creafing  the  quantity,  as  well  as  the  ftrength  and  iolidity, 
of  the  timber.” 

The  navy  board,  in  anfwer  to  the  inquiries  of  the  com- 
miffioners  of  the  land  revenue,  in  May  1789.  informed  them, 
thay  they  had  then  Handing  fome  trees  ftripped  ot  their 
bark  two  years  before,  in  order  to  try  the  experiment  of 
building  one  halt  of  a  (loop  of  war  with  that  timber,  and 
the  other  half  with  timber  felled  and  ftripped  in  the  com¬ 
mon  way.  This  very  judicious  mode  ot  making  the  expe¬ 
riment,  if  it  be  properly  executed,  will  undoubtedly  go  far 
to  afeertain  the  e (lefts  of  this  praftice.  We  are  forry  that 
we  are  r.ot  able  to  inform  our  readers  what  was  the  refult  ot 

the  experiment.  ,  ,  , 

After  the  planks  of  timber  have  been  well  fealoned  and 
fixed  in  their  places,  care  is  to  be  taken  to  defend  or  pre- 
ferve  them  ;  to  which  the  fmearing  them  with  linfeed  oil, 
tar,  or  the  like  oleaginous  matter,  contributes  much.  The 
ancients,  particularly  Hefiod  and  Virgil,  advife  the  fmoke- 
dryir.g  of  all  inftruments  made  of  wood,  by  hanging  them 
un>  in  the  chimneys  where  wood- fires  are  ufed.  1  he  Dutch 
preferve  their  gates,  portcullices,  drawbridges,  fluices,  Sec. 
by  coating  them  over  with  a  mixture  of  pitch  and  tar, 
whereon  they  ftrew  Email  pieces  of  cockle  and  other  (hells, 
*  beaten 
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braten  ahnoft  to  powder,  and  xn.wd  with  fea-fand,  which  num,  bef.des  from  8,^0  to  10,000  loads  expended  annually 
incrufts  and  arms  them  wonderfully  aspmft  all  a'laults  of  by  the  Eaft  India  company  within  the  lame  period  (a). 
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wind  and  weather.  When  timber  is  felled  before  the  fap 
is  perfedly  at  reft,  it  is  veyy  fubjed  to  worms  ;  but  to 
prevent  and. cure  this,  Mr  Evelyn  recommends  the  following 
remedy  as  the  mod  approved  :  Put  common  fulphur  into 
a  cucurbit,  with  as  much  aquafortis  as  will  cover  it  three 
fingers  deep;  diftil  it  to  drynefs,  which  is  performed  by 
two  or  three  redifications.  Lay  the  fulphur  that  rtunains 
at  bottom,  being  of  a  blackifh  or  fandred  colour,  on  a 
marble,  or  put  it  in  a  glafs,  arid  it  will  difl’olve  into  an  oil ; 
with  this  oil  anoint  the  timber  which  is  infedtd  with  worms. 
This,  he  lays,  will  not  only  prevent  worms,  but  preferve 
all  kinds  of  woods,  and  many  other  things,  as  ropes,  nets, 
and  mafts,  from  put**efa£lion,  either  in  water,  air,  or  fnow. 

An  experiment  to  'determine  the  comparative  durability 
of  different  kinds  of  timber,  when  expofed  to  the  weather, 
was  made  by  a  nobleman  in  Norfolk  ;  of  which  an  account 
is  given  by  Sir  Thomas  Beevor.  This  nobleman,  in  the 
year  i  774,  ordered  three  polls,  forming  two  Tides  of  a  qua¬ 
drangle,  to  be  fixed  in  the  earth  on  a  riling  ground  in  his 
park.  Into  thefe  polls  were  mortifed  planks,  an  inch  and 
an  irdf  thick,  cut  out  of  trees  from  30  to  45  years  growth. 
Thefe,  after  {landing  10  years,  were  examined,  and  found 
in  the  following  Hate  and  condition  : 

The  cedar  was  perfedly  found  ;  larch,  the  heart  found, 
but  the  lap  quite  decayed  ;  fpruce  fir,  found  ;  filver  fir,  in 
decay  ;  Scotch  fi r>  much  decayed  ;  pinlaftei,  quite  rotten  ; 
chefnut,  perfedly  found  ;  abele,  found  ;  beech,  found  ;  wah 
nut,  in  decay  ;  fycamore,  much  decayed  ;  birch,  quite  rot¬ 
ten.  Sir  Thomas  Beevor  jnftly  remarks,  that  the  trees 
ought  to  have  been  of  the  fame  age  ;  and  Mr  Arthur  Young 
adds,  they  ought  to  have  been  cut  out  of  the  fame  plan¬ 
tation. 

The  immenfe  quantity  of  timber  confumed  of  late  years 
in  {hip-building  and  other  purpofes  has  diminiftied  in  a 
very  great  degree  the  quantity  produced  in  this  country. 
On  this  account,  many  gentlemen  who  wifti  well  to  their 
country,  alarmed  with  the  fear  of  a  fcarcity,  have  ftrongly 
recommended  it  to  government  to  pay  fome  attention  to  the 
cultivation  and  prefervation  of  timber. 

We  find,  on  the  bell  authority,  that  of  Mr  Irving  in- 
fpedor  general  of  imports  and  exports,  that  the  (hipping  of 
England  in  1760  amounted  to  6,107  number,  the  ton¬ 
nage  being  433,922  ;  and  the  (hipping  in  Scotland  amount¬ 
ed  to  976  in  number,  the  tonnage  being  52,818.  I11  1788 

the  whole  {hipping  of  Britain  and  Ireland  and  their  colonies 
amounted  to  13,800,  being  1,359,752  tons  burden,  and  em¬ 
ploying  107,925  men.  The  tonnage  of  the  royal  navy  in 
the  fame  year  was  413,667.  We  a*e  informed  alfo,  on 
what  we  confider  as  the  beft  authority  (the  report  of  the  com- 
mifiioners  of  the  land  revenue),  that  the  quantity  of  oak  tim¬ 
ber,  ol  Englilh  growth,  delivered  into  the  dockyards  from 
1760  to  1788  was  no  lefs  than  768,676  loads,  and  that 
the  quantity  ufed  in.  the  merchants  yards  in  the  fame  time 
was  5 1 6,630  loads  ;  in  all  1,285,306  loads.  The  foreign 
oak  ufed  in  the  fame  period  was  only  137,766  loads.  So 
that,  after  deducing  the  quantity  remaining  in  the  dock¬ 
yards  in  1760  and  1788,  and  the  foreign  oak,  there 
will  remain  about  1 ,054, 28 4  loads  of  Englifh  oak.  confumed 
in  28  years,  which  is  at  an  average  37,653  loads  per  an - 
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company  within  the  lame  period  (a). 

1  he  price  ot  wood  has  rifen  in  propoition  to  the  de¬ 
mand  and  to  its  diminution.  At  the  conqueft,  woods  were 
valued,  not  by  the  quantity  of  timber  which  they  contain¬ 
ed,  but  the  number  or  twine  which  the  acorns  could  fup- 
port.  In  1608,  oak  in  the  forefts  was  fold  at  10s.  per  load, 
and  fire- wood  for  2  s.  per  load.  In  1  663  or  1665,  in  navy 
contracts  from  L.  2  to  2I.  15  s.  66..  per  load  was  given.  In 
1  7  56  it  rofe  to  4k  5s  fser  load,  and  3s.  in  addition,  becaufe 
no  tops  are  received.  Plank  four  inch  fold  in  1  769  for  L.  7 
a  load,  three  inch  E-6;  which  prices  were  the  fame  in  1792. 

So  great  an  expenditure  of  valuable  timber  within  fo  fhort 
a  period,  gives  reafon  to  fear  that  the  forefts  of  this  country 
will  foon  be  entirely  difmantled,  unlefs  fomething  is  done  to 
raife  frefh  fupplies.  The  building  of  a  70  gun  (hip,  it  is 
faid,  would  take  40  acres  of  timber.  "Phis  calculation  is 
indeed  fo  exceffive,  that  it  is  fcarcely  credible.  This,  how- 
ever,  is  no  exaggeration.  According  to  the  prevailing  opi¬ 
nion  of  experienced  furveyor  ’,  it  will  require  a  good  foil 
and  good  management  to  produce  40  trees  on  an  acre, 
which,  in  a  hundred  years,  may,  at  an  average,  be  computed 
at  two  loads  each.  Reckoning,  therefore,  two  loads  at 
81.  1 6s.  one  acre  will  be  worth  L.350,  and  confequently 
40  acres  will  only  be  worth  L.  14,200.  Now  a  70  gun  {hip 
is  generally  fuppofed  to'coft  L. 70,000  ;  and  as  fhips  do  not 
lall  a  great  many  years,  the  navy  continually  requires  new 
fliips,  fo  that  the  forefts  muft  be  {tripped  in  a  century  or 
two,  unlefs  young  trees  are  planted  to  fupply  their  place. 

Many  plans  have  been  propofed  for  recruiting  the  forefts. 
Premiums  have  been  hell  forth  to  individuals”;  and  it  has 
been  propofed  that  the  crown-lands  fhould  be  fet  a  part  for 
the  fpecial  purpofe  of  raifing  timber.  With  refpedl  to  in¬ 
dividuals,  as  they  muft  generally  be  difpofed  to  fow  or  plant 
their  lands  with  thofe  vegetables  which  will  beft  reward 
their  labours,  it  is  not  to  be  expeded  that  they  will  fet 
apart  their  fields  for  planting  trees  unlefs  they  have  a  great¬ 
er  return  from  them  than  other  crops.  But  bad  muft  that 
land  be  which  will  not  yield  much  more  than-L.  350  pro¬ 
duce  in  jod  years.  But  though  it  be  evident  that  good  land 
will  produce  crops  much  more  lucrative  to  the  proprietor 
than  timber,  yet  ftill  there  are  lands  or  pieces  of  land  which 
might  be  applied  with  very  great  advantage  to  the  produc¬ 
tion  of  wood.  Uneven  ground,  or  the  fides  of  fields  where 
corn  cannot  be  cultivated,  might  very  properly  be  fet  aoart  for 
tli is-  purpofe  ;  barren  lands,  or  fnch  as  cannot  be  cultivated 
without  great  labour  and  expence,  might  alfo  be  planted. 
Hedge-rows  and  clumps  of  trees,  and  little  woods  fcattered 
lip  and  down,  would  ffielter  and  defend  the  fields  from  de¬ 
finitive  winds,  would  beautify  the  face  of  the'eountry, 
render  the  climate  warmer,  improve  barren  lands,  and 
furnifh  wood  for  the  arts  and  manufactures. 

But  to  cultivate  foreft  timber  has  alfo  been  thought  o£ 
fucli  national  importance,  that  it  has  been  deemed  worthy 
of  the  attention  of  government.  It  has  been  prppofed  to 
appropriate  fuch  part  of  the  crown-lands  as  are  fit  for  the 
purpofe  folely  lor  producing  timber  for  the  navy.  This 
appears  a  very  proper  fcheme  in  fpeculation ;  but  it  has  been 
objeded,  that  for  government  to  attempt  the  farming  of 
forefts  would  be  really  to  eftablifn  groups  of  officers  to 
pocket  falaries  for  doing  what,  it  is  well  known,  will  never 
4  ^  be 


(a)  A  writer  in  the  Bath  Tranfadions  fays,  that  the  aggregate  of  oaks  felled  in  England  and  Wales  for  30  years  paft 
hath  amounted  to  320,000  loads  a-year  ;  and  affirms  that  he  has  documents  in  his  pofteffion  founded  on  indifputable  fads. 
The  difference  between  this  account,  and  that  which  we  have  given  in  the  text  from  the  report  of  the  commiffioners,  we 
leave  to  be  reconciled  by  thofe  who  have  proper  opportunities.  We  give  the  fads  merely  on  the  authority  of  others. 
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be  done  at  all.  But  to  this  obje&ion  tve  reply,  that  fuch 
an  agreement  might  be  made  with  the  infpeftors  of  forefts, 
as  to  make  it  their  own  intereft  to  cultivate  trees  with  as 
much  care  as  poffible.  Their  falary  might  be  fixed  very 
low,  and  raifed  in  proportion  to  the  number  of  trees  which 
they  could  furnifh  of  fuch  a  fize  in  a  certain  number  of 
years.  After'  all,  we  muft  acknowledge,  that  we  muft  de¬ 
pend  greatly  on  Raffia,  Sweden,  Norway,  and  America,  for 
Supplying  us  with  timber  ;  and  while  thefe  countries  take 
onr  manufactures  in  exchange,  we  have  no  reafon  to  com¬ 
plain.  Still,  however,  we  ought  iurely  not  to  neglect  the 
cultivation  of  what  is  of  fo  much  importance  to  our  exiftence 
as  a  nation,  for  it  may  o' ten  be  impoffible  in  time  of  war  to 
obtain  timber  from  foreign  countries. 

In  the  beginning  of  this  article  we  mentioned  the  gene¬ 
ral  divifion  of  trees  into  timber  or  fore  ft- trees  and  fruit 
trees.  We  have  already  faid  all  that  our  limits  will  permit 
refpe&ing  the  former:  we  will  now,  therefore,^  fay  lome- 
thing  of  the  latter.  Our  obfervations  frail  be  confined  to  the 
methods  of  prefervino*  fruit  trees  in  bloffom  from  the  effects 
of  froft,  and  from  other  difeafes  to  which  they  are  liable. 

The  chevalier  de  Bieuenberg  of  Prague, .  we  are  told,  ha? 
r,  difcovered  a  method  of  effe&ually  preferving  trees  in  hlof- 
fom  from  the  fatal  effeSs  of  thofe  frofts  which  fometimes 
In  the  fpring  deftroy  the  mod  promising  hopes  of  a  plenti¬ 
ful  crop  of  fruit.  His  method  is  extremely  fimple.  .  He 
furrounds  the  trunk  of  the  tree  in  bloffom  with  a  wiip  of 
draw  or  hemp.  The  end  of  this  be  finks,  by  means  of  a 
done  tied  to  it,  in  a  veffel  of  fpring  water,  at  a  little  di- 
danee  from  the  tree.  One  vefTel  will  conveniently  ferve 
two  trees  ;  or  the  cord  may  be  lengthened  fo  as  to  furround 
feveral,  before  its  end  is  plunged  into  the  water.  It  is 
ncceffary  that  the  vefTd  be  placed  in  an  open  fituation,  and 
by  no  means  fhaded  by  the  branches  of  the  neighbouring 
trees,  that  the  froft  may  produce  all  its  effect  on  the  water, 
by.means  of  the  cord  communicating  with  it. —  I  his  pre¬ 
caution  is  particularly  neceffary  for  thofe  trees  the  flowers 
of  which  appear  nearly  at  the  fame  time  as  the  leaves  ; 
which  trees  are  peculiarly  expofed  to  the  ravages  of  the 
froft.  The  proofs  of  its  efficacy,  which  he  had  an  opportu¬ 
nity  of  obferving  in  the  fpring  of  1787*  were  remarkably 
driking.  Seven  apricot  efpaliers  in  his  garden  began  to 
bloffom  in  the  month  of  March.  Fearing  that  they  would 
fuffer  from  the  late  frofts,  he  (unrounded  them  with  cords 
as  above  direded.  In  effed,  pretty  fharp  frods  took  place 
fix  or  eight  nights  :  the  apricot-trees  in  the  neighbouring 
gardens  were  all  frozen,  and  none  of  them  produced  any 
fruit,  whild  each  of  the  chevalier’s  produced  fruit  in  abun¬ 
dance,  which  came  to  the  greateft  perfedion. 

The  following  is  the  method  propofed  by  Mr  WillianT 
Forfyth  for  curing  injuries  and  defed?  in  trees  ;  for  which 
a  reward  was  given  to  lnm  by  his  majedy,  on  condition 
that  he  fhould  make  it  public.  It  is  equally  applicable  to 
fored  as  to  fruit  trees  (b). 

Take  one  budiel  of  frefh  cow-dung,  half  a  bufhel  of  lime 
rubbifh  of  old  buildings  (that  from  the  ceilings  of  rooms  is  pre¬ 
ferable)  ;  half  a  bufhel  of  wood-afhes  ;.  and  a  fixteenth  part  of 
a  bufhel  of  pit  or  river  fand.  The  three  lad  articles  are  to  be 
fitted  fine  before  they  are  mixed  ;  then  work  them  well  to¬ 
gether  with  a  fpade,  and  afterwards  with  a  wooden  beater,  un- 
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til  the  duff  is  very  fmooth,  like  fine  plafter  ufed  for  the  ceil¬ 
ings  of  rooms.  The  compofition  being  thus  made,  care  w 
mud  be  taken  to  prepare  the  tree  properly  tor  its  applica- 
tion  by  cutting  away  all  the  dead,  decayed,  and  injured 
parts,  till  you  come  to  the  frefh  found  wood,  leaving  the  iur- 
faee  of  the  wood  very  fmooth,  and  rounding  off  the  edges 
of  the  bark  with  a  draw-knife,  or  other  inftruraent,  per* 
fedly  fmooth,  which  muft  be  particularly  attended  to. 

Then  lay  on  the  plafter  about  one-eighth  of  an  inch  thick 
all  over  the  part  where  the  wood  or  bark  has  been  fo  cut 
away,  finifhing  off  the  edges  as  thin  as  poffi'olc.  Then  take 
a  quantity  of  dry  powder  of  wood-afhes,  mixed  with  a  fixth 
part  of  the  fame  quantity  of  the  afhes  of  burnt  bones ;  put 
it  into  a  tin  box,  with  holes  in  the  top,  and  fhake  the 
powder  on  the  furface  of  the  plafter,  till  the  whole  is  cover- 
ed  over  with  it,  letting  it  remain  for  half  an  hour  to  abfotb 
the  moifture  ;  then  apply  more  powder,  rubbing  it  011 
gently  with  the  hand,  and  repeating  the  application  of  the 
powder,  till  the  whole  plafter  becomes  a  dry  fmooth  fur- 

All  trees  cut  down  near  the  ground  fhould  have  the  fur- 
face  made  quite  fmooth,  rounding  it  off  in  a  fmall  degree, 
as  before  mentioned  ;  and  the  dry  powder  direded  to  be 
11  fed  afterwards  fhould  have  an  equal  quantity  of  powder  of 
alabafter  mixed  with  it,  in  order  the  better -to  re  lift  the 
dripping  of  trees  and  heavy  rains.  If  any  of  the  compo¬ 
fition  be  left  for  a  future  occafion,  it  fhould  be  kept  in  a 
tub  or  other  veffel,  and  urine  of  any  kind  poured  on  it,  fo 
as  to  cover  the  furface  ;  otherwife  the  atmofphere  will  great, 
ly  hurt  the  efficacy  of  the  apolication.  Where  lime-rubbilli 
of  old  buildings  cannot  be  eafily  got,  take  powdered  chalk, 
or  common  lime,  after  having  been  flaked  a  month  at  lea  ft. 

As  the  growth  of  the  tree  will  gradually  affeef  the  plafter, 
by  raffing  up  its  edges  next  the  bark,  care  fhould  be  taken, 
where  that  happens,  to  rub  it  over  with  the  finger  when  oc¬ 
cafion  may  require  (which  is  beft  done  when  moiftened  by 
rain),  that  the  plafter  may  be  kept  whole,  to  prevent  the 
air  and  wet  from  penetrating  into  the  wound. 

By  this  procefs,  fome  old  worn-out  pear  trees,  that  bore  Fcrfth's 
only  a  few  fmall,  hard  fruit,  of  a  kernelly  texture,  were^J 
made  to  produce  pears  of  the  beft  quality  and  fineft  flavour™  1 
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the  iecond  fummer  after  the  operation  ;  and  in  four  or  five 
years  they  bore  fuch  plenteous  crops,  as  a  young  healthy 
tree  would  not  have  produced  in  four  times  that  penod. 

By  this  pVocefs,  too,  fome  large  ancient  elms,  in  a  moll 
decayed  ftate,  having  all  their  upper  parts  broken,  and.  a 
fmall  portion  only  of  the  bark  remaining,  (hot  out  ftems 
from  their  tops,  above  thirty  feet  in  height,  in  fix  or  feven 
years  from  the  firft  application  of  the  compofition. 

Thus  may  valuable  fruits  be  renovated  ;  and  foreft  trees* 
which  are  ufeful  or  ornamental  from  their  particular  fitua¬ 
tion,  be  preferved  in  a  flourifhing  ftate.  But  what  is  far 
more  intending,  a  perfe&  cure  has  been  made,  and  found 
timber  produced,  in  oak  trees,  which  had  received  very  con- 
fiderable  damage  from  blows,  bruifes,  cutting  of  deep  let¬ 
ters,  the  rubbing  off  the  bark  by  the  ends  of  rollers,  or 
wheels  of  carts,  or  from  the  breaking  of  branches  by  florins. 
TREFOIL,  in  botany.  See  Trifolium- 
TREMELLA,  in  botany  ;  a  genus  of  plants  belonging 
to  the  clafs  of  cryptogamiay  and  natural  order  of  algx*  L 
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(b)  A  pafte  for  covering  the  wounds  of  trees,  and  the  place  where  grafts  are  inferted,  was  difcovered  lo"?  as°'  .  f 
recommended  in  a  Treatife  on  Fruit  Trees,  publifhed  by  Thomas  Hitt  in  .755  5  a  third  edition  of  which,  with ^ddmons, 
was  publifhed  in  1768.  It  confifts  of  a  mixture  of  clay  and  cows-dung  diluted  with  water,  ^his  pafte ;  he  _  ■  ' [  ^ 

laid  on  the  wound  with  a  brufh  ;  it  adheres  firmly,  he  fays,  without  cracking  till  the  wound  heals.  We  are  « Y 

gentleman,  to  whofe  opinion  and  experience  v/e  pay  great  refpeft,  that  this  pafte  anfwers  every  purpofe  which  Mr  Forty** 
can  ferve,  3 
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is  a  rrelatin0ns  membranous  fubflance  ;  the  parts  of  the  fruc¬ 
tification  fcarcely  -vifible.  There  are  1 1  fpecies  ;  of  which 
five  are  indigenous  ;  the  noftoc,  lichenoides,  verrucofa,  hemi- 
fplierica,  and  purpurea. 

i.  The  nr  floe,  or  jelly  rain  tremella,  is  found  in  pastures 
p.nd  by  the  tides  of  gravel- walks  in  gardens  after  rains  ;  not 
uncommon  in  fpritig,  fummer,  and  autumn.  It  is  a  mem¬ 
branaceous,  pellucid,  and  gelatinous  fubftance,  without  any 
vifible  root  ;  of  a  yellowifh  dull  green  colour  ;  atfuming 
various  forms,  either  round,  angular,  plaited  or  folded  to¬ 
gether  irregularly,  like  the  inteftines,  or  a  pocket  handker¬ 
chief  an  inch  or  two  or  more  in  diameter  :  foft  to  the 
touch  when  moift ;  but  thin,  membranaceous,  and  brittle, 
when. dry;  and  of  a  black  fufeous  colour. — The  ancient 
alchemiits  called  this  vegetable  the  flowers  of  heaven,  and 
imagined  that  from  it  they  would  procure  the  nniverfal 
menftruum  :  but  all  their  refearches  ended  in  discovering 
that  by  diftillation  it  yielded  foinc  phlegm,  volatile  fait,  and 
empyreumatic  oil.  It  has  been  extolled  in  wounds,  ulcers, 
&c.  but  no  regard  is  ever  paid  to  it  by  judicious  practi¬ 
tioners.  Dr  Darwin  fays,  he  has  been  well  informed  that 
this  tremella  is  a  mucilage  voided  by  herons  after  they  have 
eaten  frogs  !  !  2.  The  lichenoides ,  or  tranfparcnt  tremella,  is 
ereC,  plane,  margin  curled,  lacinulated,  and  brown.  It 
grows  on  heaths  and  in  woods,  &c.  3.  Verrucofa ,  or  warty 
tremella,  is  tubercular,  folid,  wrinkled,  roundifh,  and  re- 
fembling  a  bladder  ;  it  is  of  a  blackifh  yellow.  It  grows  on 
ftones  in  rivulets.  4.  Hemifpherica ,  or  fea  tremella,  is  Scattered 
among  confervas,  fuci,  &c.  5.  Purpurea ,  or  purple  tremella, 
is  globular,  feffile,  folitary,  and  fmooth.  It  grows  on  ditch- 
banks  about  London. 

TREMELLIUS  (Emmanuel),  a  Jew  by  birth,  was 
boin  at  Ferrara  in  the  year  1510.  He  was  fo  carefully 
educated  as  to  become  a  great  mailer  of  the  Hebrew 
tongue  :  he  was  converted  to  Chriftianity  by  the  celebrated 
Peter  Martyr.  After  travelling  to  Germany  and  England, 
he  was  made  profefTor  of  Hebrew,  firft  at  Heidelberg,  and 
then  at  Sedan,  where  he  died  in  1  <^8o.  He  tranflated  the 
Hebrew  Bible  and  Syriac  Teflament  into  Latin  ;  in  the 
former  he  was  afiifted  by  Junius,  who  afterwards  corre&ed 
the  fecond  edition  in  1587.  This  work  was  received  by 
the  Proteflant  churches  with  great  approbation. 

TREMOR,  an  involuntary  fhaking,  chiefly  of  the  hands 
and  head,  fometimes  of  the  feet,  and  fometimes  of  the  tongue 
and  heart. — Tremors  arifing  from  a  too  free  ufe  of  fpirituous 
liquors  require  the  fame  treatment  as  palfies. 

TRENCHES,  in  fortification,  are  ditches  cut  by  the 
befiegers,  that  they  may  approach  the  more  fecurely  to 
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(landing  rule  of  the  Romifh  church. 

Lat.  46.  10. 

I  rent,  one  of  thelargeft  rivers  in  England,  which  rifes  „ 
in  the  Moorland  of  StafTordfhire,  and  runs  fouth-weft  by 
Newcaftle-under-Line  j  and  afterwards  dividing  the  county 
in  two  parts,  runs  to  Burton,  then  to  Nottingham  and 
Newark  ;  and  fo  continuing  its  courfe  due  north  to  Gainf- 
boroughon  the  confines  of  Lincolnfhire,  it  joins  feveral  livers, 
and  falls  into  the  Humber. 

Trent  (council  of),  in  eccleliaflical  hiftory,  denotes  the 
council  aflembled  by  Paul  III.  in  1545,  and  continued  by 
25  feflions  till  the  year  1  ^63,  under  Julius  1 II.  and  Pius  IV. 
in  order  to  correct,  illustrate,  and  tix  with  perfpieuity,  the 
do&nne  of  the  church,  to  rellore  the  vi  gour  of  its  dilcipline, 
and  to  icform  the  lives  of  its  minifters.  The  decrees  of 
this  council,  together  with  the  creed  of  pope  Pius  IV.  con¬ 
tain  a  fummary  of  the  dodrines  of  the  Roman  Catholics. 
Thefe  decrees  were  fubferibed  by  255  clergy,  confiding  of  4. 
legates,  2  other  cardinals,  3  patriarchs,  25  archbifhops,  168 
bifhopSjbefides  inferior  clergy.  Of  thefe  1 5ocame  from  Italy; 
of  courfe  the  council  was  entirely  under  the  influence  of  the 
pope.  For  a  more  particular  account  of  the  council  of 
Trent,  fee  Mo/heim’s  Church  Hiftory ,  the  Modern  Univerfal 
Hiftory,  Vol.  XXI II.  and  Father  Paul's  Hiftory  of  the 
Council  of  Trent . 

TRENTON.  See  New  Jersey. 

TREPANNING.  See  Surgery,  n°  186. 

TRES  tabern/e  (anc.  geog. ),  a  place  in  Latium,  lying 
on  the  Via  Appia,  on  the  left  or  fouth  fide  of  the  river 
Aftura,  to  the  north  of  the  Paludes  Pomptinae.  Its  ruins 
are  now  feen  near  Cifterna,  a  village  in  the  Compagna  di 
Roma,  2  1  miles  from  P^ome,  whence  the  Chriftians  went 
out  to  meet  St  Paul. 

TRESPASS,  in  law,  fignifies  any  tranfgrefiion  of  the 
law,  under  treafon,  felony,  or  mifprifion  of  either  :  but  it  is 
commonly  uied  for  any  wrong  or  damage  that  is  done  by 
one  private  perfon  to  another,  or  to  the  king  in  his  foreft. 

TRESSLE-trees,  in  (hip-building,  two  ftrong  bars  of 
timber  fixed  horizontally  on  the  oppofite  fides  of  the  lower 
mail- head,  to  fupport  the  frame  of  the  top  and  the  weight 
of  the  top-maft. 

TRESSURE,  in  heraldry,  a  diminutive  of  an  orle,  ufual- 
ly  held  to  be  half  the  breadth  thereof. 

TRET,  in  commerce,  an  allowance  made  for  the  wafte 
or  the  dirt  that  may  be  mixed  with  any  commodity  ;  which 
is  commonly  four  pounds  in  every  104  pounds  weight. 

TREVERI,  or  Treviri  (anc.  geog.),  an  ancient  and 
a  powerful  people  both  in  horfe  and  foot,  according  to 
the  place  attacked;  whence  they  are  alfo  called  lines  of  ap Caeiar  ;  extending  far  and  wide  between  the  Meuie  and  the 
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TRENT  (bifhopric  of),  a  province- of  Germany,  in  the 
circle  of  Auftria,  near  the  frontiers  of  Italy,  is  bounded  on 
the  north  by  Tirol  ;  on  the  eaft,  by  the  Feltrino  and 
Bellunefe ;  on  the  fouth,  by  Vicentino,  the  Veronefe,  Bref- 
ciano,  and  the  lake  de  Garda  ;  and  on  the  weft,  by  the 
Brefciano  and  the  lake  de  Garda.  The  foil  is  faid  to  be 
pretty  fruitful,  and  to  abound  in  wine  and  oil. 

Trent,  a  city  of  Germany,  and  capital  of  the  bifhopric 
of  that  name,  is  a  very  ancient  place,  and  (lands  in  a  fertile 
and  plealant  plain,  in  the  midft  of  the*  high  mountains  of 
t(ie  Alps.  The  river  Adige  waflies  its  walls,  and  creeping 
for  fome  time  among  the  hills,  runs  fwiftly  into  Italy.  Trent 
has  three  confiderable  churches,  the  principal  of  which  is  the 
cathedral :  this  is  a  very  regular  piece  of  arehite&ure.  The 
church  of  St  Maria  Major  is  all  of  red  and  white  marble  ; 
and  is  remarkable  for  being  the  place  where  the  famous 
council  of  Trent  was  held,  whole  decifions  are  now  the 


Rhine.  Then  chief  town  was  called  Treveris.  Now  Triers 
or  Treves . 

TREVES,  or  Triers  (in  Latin  T rev  ere,  Trevers ,  TrevU 
ris,  or  Augufla  TrevirOrum),  the  capital  of  a  German  arch- 
bifhopric  of  the  fame  name,  (lands  60  miles  weft  of  Mentz, 
52  fouth  of  Cologne,  and  82  north  of  Strafburg.  This 
city  vies  with  moft  in  Europe  for  antiquity,  having  been  a 
large  and  noted  town  before  Auguftus  fettled  a  colony  in 
it.  It  was  free  and  imperial  till  the  year  r56o,  when  it  was 
furprifed  and  fubjefted  by  its  archbifhop  James  III.  It 
(lands  on  the  Mofelle,  over  which  it  has  a  fair  (lone  bridge. 
The  cathedral  is  a  large  building  ;  and  near  it  (lands  tne 
ele&or’s  palace,  which  not  long  ago  was  rebuilt.  Here 
are  three  collegiate  and  five  pariftr  churches,  three  colleges 
of  Jefuits,  thirteen  monafteries  and  nunneries*  an  univerfity 
founded  in  1472,  a  houl'e  of  the  Teutonic  order,  and  ano¬ 
ther  of  that  of  Malta,  with  fome  remains  of  the  ancient  Ro¬ 
man  theatre.  Roman  coins  and  medals  are  often  found  in 
4  B  2  the 
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have  our  Saviour’s  coat  and  St  Peter’s  flair,  to  which  they 
ascribe  miracles.  The  private  houfes  here  are  mean  ;  and 
the  city  is  neither  well  fortified  nor  inhabited.  E.  Long. 
6.  4 1.  N.  Lat.  49. 45. 

TRIAL,  in  law,  the  examination  of  a  caufe  according 
to  the  laws  of  the  land  before  a  proper  judge  ;  or  it  is  the 
manner  and  order  cbferved  in  the  hearing  and  determining 
of  caufes. 

Trials  are  either  civil  or  criminal. 

I.  Civil  Trials,  'I  he  fpecics  of  trials  in  civil  cafes  are 
{even  :  By  record;  by  infptriton,  or  examination  ;  by  certifi¬ 
cate  ;  by  wtfnejes  ;  by  wager  of  battel;  by  wager  of  h<io; 
and  by  jury.  The  firft  fix  are  only  had  in  certain  fpecial 
or  eccentrical  cafes,  where  the  trial  by  jury  would  not  be 
fo  proper  or  effectual :  (  See  them  explained  under  their 
lei’pe&ive  titles).  The  nature  of  the  laft,  that  principal 
criterion  of  truth  in  the  law  of  England,  (hall  be  explained 
in  this  article. 

.As  trial  by  jury  is  efteemed  one  of  the  moll  important 
privileges  which  members  of  fociety  can  enjoy,  and  the  bul¬ 
wark  of  the  Britifh  conftitution,  every  man  of  reflection 
limit  be  ftimulated  by  the  defire  of  inquiring  into  its  origin 
and  hfftory,  23  well  as  to  be  acquainted  with  the  forms  and 
advantages  by  which  it  is  accompanied.  We  will  therefore 
begin  with  tracing  it  to  its  origin.  Its  intfitution  has  been 
aicribed  to  onr  Saxon  anceltors  by  Sir  William  Blacktlone. 

“  Some  authors  (fays  that  illuftricus  lawyer)  have  endea¬ 
voured  to  trace  the  original  of  juries  up  as  hioh  as  the  Bri¬ 
tons  themfdves,  the  firft  inhabitants  of  our  ifland  ;  but  cer¬ 
tain  it  is,  that  they  were  in  uie  among  the  earlieft  Saxon 
colonies,  their  inflitution  being  aferibed  by  bifhop  Nichollon 
to  Woden  himfeif,  their  great  legislator  and  captain.  Pler.cc 
it  is,  that  wc  may  And  traces  of  juries  in  the  laws  of  all 
thofe  nations  which  adopted  the  feodal  fyflem,  as  in  Ger¬ 
many,  France,  and  Italy  ;  who  had  all  of  them  a  tribunal 
compofed  of  twelve  good  men  and  true,  bom  homines ,  ufual- 
ly  the  vadals  01  tenants  of  the  lord,  being  the  equals  or  peers 
of  the  parties  litigant ;  and,  as  the  lord’s  vafials  judged  each 
other  in  the  lord’s  courts,  fo  the  king’s  vaffals,  or  the  lords 
themfelves,  judged  each  other  in  the  king’s  court.  In  England 
we  find  adtual  mention  of  them  fo  early  as  the  Laws  of  king 
Ethelred,  and  that  not  as  a  new  invention.  Stierahook  afenbes 
the  invention  of  the  jury,  which  in  the  Teutonic  language 
is  denominated  nembda ,  to  Regner  king  of  Sweden  and 
Denmark,  who  was  contemporary  with  our  king  Egbert. 
Juft  as  we  are  apt  to  impute  the  invention  of  this,  and  fume 
other  pieces  of  juridical  polity,  to  the  fuperior  genius  of 
Alfred  the  Great ;  to  whom,  on  account  of  his  having  done 
much,  it  is  ufual  to  attribute  every  thing :  and  as  the  tradi¬ 
tion  of  ancient  Greece  placed  to  the  account  of  their  own 
Hercules  whatever  atehievement  was  performed  fuperior  to 
the  ordinary  prowefs  of  mankind.  Whereas  the  truth  feems 
to  be,  that  this  tribunal  was  univerfally  eftablifhed  among  all 
the  northern  nations,  and  fo  interwoven  in  their  very  con- 
flitution,  that  the  earlieft  accounts  of  the  one  give  us  alfo 
fome  traces  of  the  other.” 

This  opinion  has  been  controverted  with  much  learning 
and  ingenuity  by  Dr  Pettingal  in  his  Enquiry  into  the  Ule 
and  Practice  of  furies  among  the  Greeks  and  Romans, 
who  deduces  the  orb  in  of  juries  from  thefe  ancient  nations. 

He  begins  with  determining  the  meaning  of  the  word 
Stxursci  in  the  Greek,  and  judices  in  the  Roman,  writers.  “The 
common  acceptation  of  thefe  words  (fays  he),  and  the  idea 
generally  annexed  to  them,  is  that  of  prefidents  of  courts  y  or, 
as  we  call  them,  judges  ;  as  fuch  they  are  underllood  by 
commentators,  and  rendered  by  critics.  Dr  Middleton,  in 
his  life  of  Cicero,  exprefsly  calls  the  judices,  judges  of  the 


bench ;  and  Archbiftiop  Potter,  and  in  ftott  all  modern 
writers  upon  the  Greek  or  Roman  orators,  or  authors  in  ge-  " 
net  ah  exorefs  *i  **■**•<«  and  judices  by  inch  terms  as  convey  the 
idea  of  frefidents  in  courts  of jujtice .  The  propriety  of  this  is 
doubted  of,  and  hath  given  occalion  for  this  inquiry  ;  in 
which  is  fliown,  from  the  beft  Greek  and  Roman  autliori- 
ties,  that  neither  the  ©f  the  Greeks,  or  the  judices  of 

the  Romans,  ever  fignifled prefidents  in  courts  of  judicature ,  or 
judges  if  the  bench;  but,  on  the  contrary,  they  weredittin- 
guifhed  from  each  other,  and  the  difference  of  their  duty 
and  lump. ion  was  carefully  and  clearly  pointed  out  by  the 
orators  ir.  their  pleadings,  who  were  the  btft  authorities  in 
thofe  cafes,  wheie  the  quellion  related  to  forms  of  law,  and 
methods  of  proceeding  in  judicial  affairs  and  criminal  proctfs. 

The  prefidents  of  the  courts  in  criminal  trials  at  Athens 
were  the  nine  arclrons,  or  chief  magiftrates,  of  which  whoever 
prefided  was  called  or  preiident  of  the  court, 

i  lrefe  nine  pr  efided  in  different  cauies  peculiar  to  each  ju- 
rifdiblion.  The  archon,  properly  fo  called,  had  belonging 
to  his  department  all  pupillary  and  heritable  cafes;  the 
&x<riKivc  or  rex  facrorum ,  the  chief  prieft,  all  cafes  where 
religion  was  concerned;  the  polemarchus,  or  general,  the 
affairs  of  the  army  and  all  military  matters  ;  and  the  fix, 
the  fmotheix,  the  other  ordinary  fuits. 

Wherever  then  the  or  judicial  men,  iue 

addreffed  by  the  Greek  orators  in  their  ipeeches,  they  are 
not  to  be  imderftood  to  be  the  pretiding  magiftrates,  but 
another  clafs  of  men,  who  were  to  inquire  into  the  date 
of  the  caufe  before  them,  by  witneffes  and  other  methods  of 
coining  at  tinth  ;  and  after  inquiry  made  and  w it n dies 
heard,  to  report  their  opinion  and  verdict  to  the  preiident, 
who  was  to  declare  it. 

The  lever  a!  fteps  and  circumftances  attending  this  judicial 
proceeding  are  fo  iimilar  to  the  forms  obleived  by  our  jury, 
that  the  learned  reader,  for  fuch  I  muft  fnppofe  him,  can¬ 
not  doubt  but  that  the  nature,  intent,  and  proceedings  of 
the  ;  iKargiov  among  the  Greeks  were  the  fame  with  the  Eng- 
lrfh  jury  ;  namely,  for  the  protection  of  the  lower  people 
from  the  power  and  oppreffion  of  the  great,  by  adminiftering 
equal  law  and  jufticc  to  all  ranks  ;  and  therefore  when  the 
Greek  orators  directed  their  fpeeches  to  the 
as  we  fee  in  Demoftfiehes,  Afchines,  and  Lyfias,  we  are  to 
urulei  ftaud  it  in  the  fame  knie  as  when  our  lawyers  at  the 
bar  fay,  Gentlemen  of  the  jury. 

So  likewife  among  the  Romans,  the  judices ,  in  their 
pleadings  at  the  bar,  never  iignified  judges  ot  the  bench,  or 
presidents  of  the  court,  but  a  body  or  order  of  men,  whole 
office  in  the  courts  of  judicature  was  diftindl  from  that  of 
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the  praetor  or  judex  qwjlionis ,  which  aniwered  to  our  judge 
of  the  bench,  and  was  the  fame  with  the  arehon,  01 
Aiy.anoix,  of  the  Greeks  :  whereas  the  duty  of  the  judices 
con  filled  in  being  iinpannelied,  as  vve  call  it,  challenged,  and 
fwore  to  try  uprightly  the  cafe  before  them;  and  when 
they  had  agreed  upon  their  opinion  or  verdidt,  to  deliver  it 
to  the  preiident  who  was  to  pronounce  it.  I  his  kind  or 
judicial"  procefs  was  firft  introduced  into  the  Athenian  poli¬ 
ty  by  Solon,  and  thence  copied  into  the  Roman  republic,  as 
probable  means  or  procuring  juft  judgment,  and  protecting 
the  lower  people  from  the  opprelfion  or  arbitrary  decifions. 
of  their  fuperiors. 

When  the  Romans  were  fettled  in  Britain  as  a  province, 
they  carried  with  them  their  jura  and  injhtuta ,  their  laws 
arid  cuftems,  which  was  a  pra&ice  cffential  to  all  colonies ; 
hence  the  Britons,  and  other  countries  of  Germany  and 
Gaul,  learned  from  them  the  Roman  laws  and  culioms  ;  and 
upon  the  irruption  of  the  northern  nations  into  the  ionthern 
kingdoms  of  Europe,  the  laws  and  inftitutions  of  the  Ro¬ 
mans  remained,  when  the  power  that  introduced  them  was 

with* 
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TV!,  withdrawn  :  and  Mpntefquieu  tells  us,  that,  under  the  firit 
race  of  king’s  in  France,  about  the  fifth  century,  the  Ro- 
mans  that  remained,  and  the  Burgundians  tlieir  new  mafic rs, 
lived  together  under  the  fame  Roman  laws  and  police,  and 
particularly  the  fame  forms  of  judicature.  Plow  reafonable 
then  is  it  to  conclude,  that  in  the  Roman  courts  of  judica¬ 
ture  continued  among  the  Burgundians,  the  form  of  a  jury 
remained  in  the  fame  Rate  it  was  ufed  at  Rome.  Jt  is  cer¬ 
tain,  Montefquieu,  fpeaking  of  thofe  times,  mentions  the 
paires  or  hommes  de  Jitf  homagers  or  peers,  which  in  the 
fame  chapter  he  calls  juges,  judges  or  jurymen:  fo  that  we  hence 
fee  how  at  that  time  the  hommes  dejfiej ,  or  i(  men  of  the  f i e ? ^ 
were  called  peers,  and  thofe  peers  w  ext  juges  or  jurymen,  i'hcfe 
were  the  fame  as  are  called  in  the  laws  of  the  confcflbr  pers 
de  la  tenure ,  the  “  peers  of  the  tenure,  or  homagers,”  out  of 
whom  the  jury  of  peers  were  cliofen,  to  try  a  matter  in  dii- 
pute  between  the  lord  and  his  tenant,  or  anv  other  point  of 
controverfy  in  the  manor.  Solikewife  in  all  other  parts  of 
Europe,  where  the  Roman  colonies  had  been,  the  Goths 
fucceeding  them,  continued  to  make  ufe  of  the  lame  laws 
and  inllitutions,  which  they  found  to  be  eftabliihed  there  by 
the  firit  conquerors.  P  his  is  a  much  more  natural  way  of 
accounting  for  the  origin  of  a  jury  in  Europe,  than  having 
recourie  to  the  fabulous  Rory  of  Woden  and  his  favage  Scy¬ 
thian  companions,  as  the  full  introducers  ot  io  humane  and 
beneficent  an  fnftitution.  ” 

Trials  by  jury  in  civil  caufes  are  of  two  kinds  ;  extraor¬ 
dinary  and  ordinary. 

1.  The  firft  fpecies  of  extraordinary  trial  by  jury  is  that 
of  the  grand  alkie,  which  was  inRituted  by  king  Henry  II. 
in  parliament,  by  way  of  alternative  offered  to  the  choice  of 
the  tenant  or  defendant  in  a  writ  of  right,  in  Read  of  the 
barbarous  and  unehriftian  cuRom  o'  duelling.  For  this 
jHiipofe  a  writ  de  tnngna  a/Jifa  elgenda  is  directed  to  the 
fheriff,  to  return  four  kniglus,  who  are  to  elecl  and  choofc 
1  2  others  to  be  joined  with  them  ;  and  thefe  all  together 
form  the  grand  aflife,  or  great  jury,  which  is  to  try  the 
mat  ter  ot  right,  and  mud  now  confift  of  !  6  jurors.  Ano- 
ther  fp.jcies  of  extraoidiuary  juries  is  the  jury  to  try  an  at- 
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tamt  5  which  is  a  proeds  commenced  again  it  a  former  jury 
tor  bringing  a  falfe  verdibf.  See  the  article  Attaint. 

?.  With  regard  to  the  ordinary  trial  by  jury  in  civil 
cafes,  the  molt  clear  and  perfpicuous  way  of  treatin')  it  will 
be  by  following  the  order  and  comic  of  the  proceedings 
themfelves. 

When  therefore  an  iffue  is  joined  by  thefe  words,  u  And 
this  the  fail  A  prays  may  be  inquired  of  by  the  country 
or,  “  And  of  this  he  puts  himfelf  upon  the  country,  and  the 
faid  B  does  the  like  ;”  the  court  awards  a  writ  of  venire 
facias  upon  the  roll  or  record,  commanding  the  (her iff 
“  that  he  c?.ufe  to  come  here,  on  iuch  a  day,  twelve  free 
and  lawful  men,  iiheres  et  iegalcs  homines,  of  the  body  of  his 
county,  by  whom  the  truth  of  the  matter  may  be  better 
known,  and  who  are  neither  of  kin  to  the  afovefaid  A  nor 
the  aiorefaid  B,  to  recognize  the  truth  of  the  iffue  between 
the  faid  parties.”  And  Inch  writ  is  accordingly'  iffued  to 
the  fherifi.  It  is  made  returnable  on  the  laft  return  of  the 
fame  term  wherein  iffue  is  joined,  viz.  hilary  or  trinity  terms; 
which,  from  the  making  up  of  the  iffues  therein,  are  ufual- 
jy  called  ijj'uuhle  terms.  And  he  returns  the  names  of  the 
juiors  in  a  panel  (a  little  pane  or  oblong  piece  of  parch¬ 
ment)  annexed  to  the  writ.  This  jury  is  not  fummoned, 
and  therefoie  not  appearing  at  the  day  miiR  unavoidably 
make  default.  For  which  reafon  a  compul  we  procefs  is 
now  awarded  againR  the  jurors,  called  in  the  common  pleas 
a  wnt  of  habeas  corpora juratorum,  and  in  the  King’s  Bench 
dylringas,  commanding  the  fheriff  to  have  their  bodies,  or 
to  diftrain  them  by  their  lands  and  goods,  that  they  may 


appear  upon  the  day  appointed.  The  entry  therefore  on  TdA 
the  roll  of  record  is,  “  That  the  jury  is  refpited,  through  **  v***™ 
defect  of  the  jurors,  till  the  fuft  day  of  the  next  term,  then 
to  appear  at  Weftminfter  ;  iirdeTs  before  that  time,  viz.  rm 
Wednefday  the  fourth  of  March,  the  juflices  of  our  lord 
the  king  appointed  to  take  affizes  in  that  county  fhall  have 
come  to  Oxford,  that  is,  to  the  place  affxgiied  for  holding 
the  affizes.  Therefore  the  iheriff  is  commanded  to  have 
their  bodies  at  Weftminfter  on  the  laid  firft  day  or  next 
term,  or  before  the  faid  juRices  of  afiize,  if  before  that  time  • 

they  come  to  Oxford,  viz.  on  the  fourth  of  March  afore- 
faid.”  And  as  the  judges  are  fare  to  come  and  open  the 
Circuit -commiffions  on  the  day  mentioned  iu  the  writ,  the 
Rieriff  returns  and  fummons  this  jury  to  appear  aMhe  affizes; 
and  there  the  trial  is  had  before  the  juRices  of  afiize  and 
niji  prius:  among  whom  (as  hath  been  faid* )  are  ufually  *  ^ee  Rie 
two  of  the  judges  of  the  courts  at  Weftminfter,  the  whole 
kingdom  being  divided  into  fix.  circuits  for  this  purpofe.  * 

And  thus  we  may  obferve,  that  the  trial  of  common  iffues, 
at  niji  prius ,  was  in  its  original  only  a  collateral  incident  to 
the  original  bufmefs  of  the  juflices  of  affize  ;  though  now, 
by  the  various  revolutions  of  pradlice,  it  is  become  their 
principal  civil  employment  ;  hardly  any  thing  remaining  in 
ufe  of  the  real  affizes  but  the  name. 

If  the  fheriiT  be  not  an  indifferent  perforq.  as  if  he  be  a 
party  in  the  fuit,  or  be  related  by  either  blood  or  affinity  to 
either  of  the  parties,  he  is  not  then  trailed  to  return  the 
jury  ;  but  the  venire  fhall  be  directed  to  the  coroners,  who 
m  this,  as  in  many  other  inftances,  are  the  fubftitiites  of  the 
ffierifl  to  execute  procefs  when  he  is  deemed  an  improper 
perion.  If  any  exception  lies  to  the  coroners,  the  venire 
lhall  be  direfled  to  two  clerks  of  the  court,  or  two  perfona 
of  the  county  named  by  the  court,  and  fworn.  And  thele 
two,  who  are  called  e/ifors,  or  eledlors,  fhall  indifferently 
name  the  jury,  and  their  return  is  final ;  no  challenge  being 
allowed  to  their  array. 

Let  .us  now  paufe  a  while,  and  obferve  (with  Sir  Mat¬ 
thew  Hale  *),  iu  thefe  fir  ft  preparatory  Rages  of  the  trial,  *  mp.. 
how  admirably  this  conilitutibn  is  adapted  and  framed  forC  L. 
the  inveftigation  of  truth  beyond  any  other  method  of  trial c*  lu 
in  the  world.  For,  firft,  the  perion  returning  the  jurors  is 
a  man  of  forne  fortune  and  conlequence  ;  that  fo  he  may  be 
not  only  the  lefs  tempted  to  commit  wilful  errors,  but  like- 
wile  be  refponlible  for  the  faults  of  either  himfelf  or  his  of¬ 
ficers  :  and  he  is  alfo  bound  by  the  obligation  of  an  oath 
faithfully  to  execute  his  duty.  Next,  as  to  the  time  of 
their  return  :  the  panel  is  returned  to  the  court  upon  the 
original  venire,  and  the  jurors  are  to  be  fummoned  and 
brought  in  many  weeks  afterwards  to  the  trial,  wheieby  the 
parties  may  have  notice  of  the  jurors,  and  of  their  fufiacien- 
cy  or  infufficiency,  chara&eis,  connneClions,  and  relations, 
that  fo  they  may  be  challenged  upon  juft  caufe  ;  while,  at 
the  fame  time,  by  means  of  the  compulfory  procefs  (of  di- 
Jl  ring  as,  ox  habeas  corpora)  the  caufe  is  nor  like  to  be  retard¬ 
ed  through  defied!  of  juiors.  Thirdly,  as  to  the  place  of 
their  appearance  :  which  in  caufes  of  weight  and  confe- 
quence  is  at  the  bar  of  the  court  ;  but  in  ordinary  cafes  at 
the  affiles,  held  in  the  county  where  the  caufe  of  action 
aiifes,  and  the  witneffes  and  jurors  live  :  a  provifion  moR  ex¬ 
cellently  calculated  for  the  laving  of  expence  to  the  parties. 

For  though  the  preparation  of  the  caufes  in  point  of  plead¬ 
ing  is  tranfadled  at  Weftminfter,  whereby  the  order  and 
unfformity  of  proceeding  is  p refer v.ed  throughout  the  king¬ 
dom,  and  multiplicity  of  forms  is  prevented  ;  yet  this  is  110 
great  charge  or  trouble,  one  attorney  being  able  to  tranfafl 
the  bufmefs  of  40  clients.  But  the  troublefome  and  molt 
expend ve  attendance  is  that  of  jurors  and  witneffes  at  the 
trial ;  which  therefore  is  brought  home  to  them,  in  the 
4  county 
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county  wlifre  mod  (if  them  inhabit.  Fourthly,  the  per  Cans  a  box  of  pjafs ; 
before  whom  they  are  to  anpear,  r.nd  before  whom  the  trial 
is  to  be  held,  are  the  jnd.jeVof  the  fuperior  court,  if  it  be  a 
trial  at  bar;  or  the  judges  of  afiize,  delegated  from  the  courts 
at  Weft minlier  by  the  king,  if  the  trial  be  held  in  the  coun¬ 
try  :  uerions,  whole  learning  and  dignity  fecure  theiv  jurtf- 
diction  from  contempt,  and  the  novelty  and  very  parade  of 
whole  appearance  have  no  fmall  influence  upon  the  multi¬ 
tude.  'i  be  very  point  o’  their  being  (hangers  in'  the  coun¬ 
ty  is  of"  infinite  fervice,  in  preventing  thofc  fa&ions  and 
parties  which  would  intrude  in  every  caufe  of  moment,  were 
it  tried  only  before  perfons  refident  on  the  fpot,  as  juftiees 
of  the  peace,  and  the  like.  And  the  better  to  remove  all  fuf- 
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partiality,  it  was  wifely  provided  by  the  llatutes 
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4  Edw.  III.  c.  2.  8  Ric.  II.  c.  2.  and  3  3  Hen.  VIII.  c.  24. 
that  no  judge  of  afiii'e  ffiould  hold  pleas  in  any  county  where¬ 
in  lie  was  born  or  inhabits.  And  as  this  conftitution.  pre¬ 
vents  party  and  faction  from  intermingling  in  the  tnal  of 
right,  lo  it  keeps  both  the  rule  and  the  adminiftration  of 
the  laws  uniform.  Thefe  juftices,  though  thus  varied  and 
fhifted  at  every  affifes,  are  all  fworn  to  the  fame  laws,  have 
had  the  fame  education,  have  puifued  the  fame  ftudies,  con 
verfe  and  confult  together,  communicate  their  decifions  and 
refolutions,  and  pvelide  in  thofe  courts  which  are  mutually 
conne&ed,  and  their  judgments  blended  together,  as  they 
are  interchangeably  courts  of  appeal  or  advice  to  each  other. 
And  hence  their  adminiflration  of  juflice,  and  condnft  o!7 
trials,  are  confonant  and  uniform  ;  whereby  that  coniufion 
and  contrariety  are  avoided,  which  would  naturally  ariie 
from  a  variety  of  uucommunicating  judges,  or  from  any 
provincial  ellablifhment.  But  let  us  now  return  to  the  af¬ 
fixes. 

When  the  genera)  day  ©f  trial  is  fixed,  the  plaintiff  or  his 
attorney  mull  bring  down  the  record  to  the  affixes,  and  en¬ 
ter  it  with  the  proper  officer,  in  order  to  its  being  called  on 
In  courfe. 

Thefe  fteps  being  taken,  and  the  caufe  called  on  in  court, 
the  record  is  then  handed  to  the  judge,  to  peruie  and  ob- 
ferve  the  pleadings,  and  what  iffiies  the  parties  are  to  main¬ 
tain  and  prove,  while  the  jury  is  called  and  fworn.  To.  this 
end  the  ffieriff  returns  liis  compulhve  procefs,  the  writ  of 
habeas  corpora ,  or  diftringas ,  with  the  panel  of  jurors  annex¬ 
ed,  to  the  judge’s  officer  in  court. 

The  jurors  contained  in  the  panel  are  .either. fpecial  or 
common  jurors.  Special  juries  were  originally  introduced 
in  trials  at  bar,  when  the  caufes  were  of  too  great  nicety  for 
the  difeuffion  of  ordinary  freeholders  ;  or  wdiere  the  fheriff 
was  fufpedled  of  partiality,  though  not  upon  fuch  appa¬ 
rent  caufe  as  to  warrant  an  exception  to  him.  He  is  in 
fuch  cafes,  upon  motion  in  court,  and  a  rule  granted  there¬ 
upon,  to  attend  the  prothonotary  or  other,  proper  officer 
with  his  freeholder’s  book  ;  and  the  officer  is  to  take  indif- 


with  his  freeholder’s  book  ;  and  the  officer  is  to  take  indif¬ 
ferently  48  of  the  principal  freeholders,  in  the  prefence,  of 
the  attorneys  on  both  fides  :  who  are  each  of  them  to  flrike 
off  12,  and  the  remaining  24  are  returned  upon  the  panel. 


By  the  ftatute  3  Geo.  II.  c.  25.  either  party  is  entitled 
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upon  motion  to  have  a  fpecial  jury  flruck  upon  the  trial  of 
any  iffue,  as  well  at  the  affizes  as  at  bar,^  he  paying  the 
extraordinary  expence,  unlefs  the  judge  will  certify  (in  pur- 
fuance  of  the  ftatute  24  Geo.  II.  c.  18.)  that  the  caufe  re¬ 
quired  fuch  fpecial  jury. 

A  common  jury  is  one  returned  by  the  fheriff  according 
to  the  directions  of  the  ftatute  3  Geo.  II.  c.  25*  which  ap¬ 
points,  that  the  fheriff  or  officer  fhall  not  return  a  feparate 
panel  for  every  feparate  caufe,  as  formerly ;  but  one  and  the 
fame  panel  for  every  caufe  to  be  tried  at  the  fame  affizes, 
containing  not  lefs  than  48,  nor  more  than  72,  jurors  :  and 
that  their  names  being  written  on  tickets,  fhall  be  put  into 
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and  when  each  caufe  is  called,  1 2  of  thefe 
perfons,  whofe  names  fhall  be  firft  drawn  out  of  the  box, 
fhall  be  lvvorn  upon  tire  jury,  unlefs  abfent,  challenged,  or 
cxcufed ;  or  unleis  a  previous  view  o  the  meffuages,  lands, 
or  place  in  quell  ion,  fhall  have  been  thought  neceffary  by 
the  court  ;  in  which  cafe,  fix  or  more  of  the  jurors  return¬ 
ed,  to  be  agreed  on  by  the  parties,  or  named  by  a  judge 
or  other  proper  offieer  of  the  court,,  fhall  be  appointed  by 
fpecial  writ  of  habeas  corpora  or  djjh  1  'gas,  to  have  the  mat¬ 
ters  in  queftion  fhov/n  to  them  by  two  perions  named  in 
the  writ ;  and  then  fuch  of  the  jury  as  have  had  the  view,  or 
fo  many  of  them  as  appear,  fhall  be  fworn  011  the  in- 
queft  previous  to  any  other  jurors,  dhele  adls  art  well 
calculated  to  reftrain  any  fufpicion  of  partiality  in  the  ftie- 
’riff,  or  any  tampering  with  the  jurors  when  returned. 

As  the  jurors  appear  when  called,  they  fhall  be  {worn, 
unlefs  challenged  by  either  party.  See  the  article  Chal¬ 
lenge 

If  by  means  of  challenges  or  other-caufe,  a  fufficient  num¬ 
ber  of  unexceptionable  jurors  doth  not  appear  at  the  trial, 
.either  party  may  pray  a  tales. 

A  tales  is  a  fupply  of  fuch  men  as  are  fummoned  upon 
the  firft  panel,  in  order  to  make  up  the  deficiency.  For  this 
purpofe  a  writ  of  decern  tales,  otto  tales ,  and  the  like,  was 
wont  to  be  iffued  to  the  fheriff  at  common  law,  and  muft  be 
ftill  fo  done  at  a  trial  at  bar,  if  the  jurors  make  default. 
But  at  the  affizes,  or  nift  prius ,  by  virtue  of  the  ftatute  35 
Hen.  Vi II.  c-  6.  and  other  fubfcquent  ftatutes,  the  judge 
is  empowered  at  the  prayer  of  either  party  to  award  a  tales 
de  circumjl antibus  ef  perions  prefent  in  court,  to  be  joined 
to  the  other  jurors  to  try  the  caule  ;  who  are  liable,  how¬ 
ever,  to  the  fame  challenges  as  the  principal  jurors.  I  his 
is  ufually  done  till  the  legal  number  of  1 2  be  completed  ; 
in  whieh  patriarchal  and  apoftolical  number  Sir  Edward 
Coke  hath  difeovered  abundance  of  my  fiery. 

When  a  fufficient  number  of  perfons  impanelled,  or  tales¬ 
men  appear,  they  are  then  feparatcly  fworn,  well  and  truly 
to  try  the  iffue  between  the  parties,  and  a  true  veidift  to 
give  according  to  the  evidence  ;  and  hence  they  are  deno¬ 
minated  “  the  jury,”  jurata,  and  66  jurors, ”  fc.  juratores. 

The  jury  are  now  ready  to  hear  the  merits  ;  and  to  fix 
their  attention  the  clofer  to  the  fa£ls  which  they  are  impa¬ 
nelled  and  fworti  to  try,  the  pleadings  are  opened  to  them 
by  counfel  on  that  fide  which  holds  the  affirmative  of  the 
queftion  in  iffue.  For  the  iffue  is  faid  to  lie,  and  proof  is 
always  firft  required  upon  that  fide  which  affirms  the  matter 
in  queftion  :  in  which  our  law  agrees  with  the  civil,  ei  in - 
cumbit  probatlo  qut  dicit ,  non  qui  negal  ,*  cum  per  rerum  natu - 
ram  fadum-negantis  probatio  nulla  Jit,  The  opening  counfel 
briefly  informs  them  what  has  been  tranfadled  in  the  court 
above  ;  the  parties,  the  nature  of  the  adtion,  the  declaration, 
the  plea,  replication,  and  other  proceedings ;  and  laflly, 
upon  what  point  the  iffue  is  joined,  which  is  there  fent 
down  to  be  determined.  Inftead  of  which,  formerly  the 
whole  record  and  procefs  of  the  pleadings  were  read  to  them 
in  Englifh  by  the  court,  and  the  matter  of  iffue  clearly  ex¬ 
plained  to  their  capacities.  The  nature  of  the  cafe,  and 
the  evidence  intended  to  be  produced,  are  next  laid  befoi.e 
them  by  counfel  alfo  on  the  fame  fide ;  and  when  their  evi¬ 
dence  is  gone  through,  the  advocate  on  the  other  fide  opens 
the  adverfe  cafe,  and  fupports  it  by  evidence  ;  and  then 
the  party  which  began  is  heard  by  way  of  reply.  See 

Pleadings.  .  . 

Evidence  in  the  trial  by  jury  is  of  two  kinds  ;  either  that 
which  is  given  in  proof,  or  that  which  the  jury  may  receive 
by  their  own  private  knowledge.  The  former,  or  proofs, 
(to  which  in  common  fpeech  the  name  of  evidence  is  ufually 
confined)  are  either  written  or  parol ;  that  is,  by  word  0 
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mouth  Written  proofs,  or  evidence,  are,  I.  Records;  and 
2.  Ancient  deeds  of  30  years  Handing,  which  prove  them- 

4.  Other  writings, 


felves ;  but,  3.  Modern  deeds;  and,  4.  Other 
mull  be  attcfled  and  verified  by  parol  evidence  of  witnefles. 
With  regard  to  parol  evidence  or  witnefles ;  it  mud  firft  be 
remembered,  that  there  is  a  procefs  to  bring  them  in  by 
writ  of  Jubpcena  ad  lejl'tjicandum  ;  which  commands  them,  lay¬ 
ing  afide  all  pretences  and  excufes,  to  appear  at  the  trial  on 
pain  of  100 1,  to  be  for  cited  to  the  king  ;  to  which  the  fta- 
tute  <;  Eliz.  c.  9.  has  added  a  penalty  of  10  1.  to  the  party 
aggrieved,  and  damages  equivalent  to  the  lofs  fuflaintd  by 
want  of  his  evidence.  But  no  witnefs,  unlefs  his  reafon 
able  expences  be  tendered  him,  is  bound  to  appear  at 
all  ;  nor,  if  he  appears,  is  he  bound  to  give  evidence  till  fuch 
charges  are  adlually  paid  him  ;  except  he  refides  within  the 
bills  ot  mortality,  and  is  fummoned  to  give  evidence  within 
the  fame.  This  compnUbry  proccfs,  to  bring  in  unwilling 
witnefles,  and  the  additional  terrors  of  an  attachment  in  cafe 
of  difobedience,  are  of  excellent  ufe  in  the  thorough  invefti- 
gationoi-  truth  :  and,  upon  the  fame  principle,  in  the  Athe¬ 
nian  courts,  the  witnefles  who  were  fummoned  to  attend  the 
trial  had  their  choice  of  three  things  :  either  to  fwear  to  the 
truth  of  the  fadl  in  queftion,  to  deny  or  abjure  it,  or  die  to 
pay  a  fine  of  loco  drachmas. 

All  witnefles,  of  whatever  religion  or  country,  that  have 
the  life  of  their  reafon,  are  to  be  received  and  examined,  ex¬ 
cept  fuch  as  are  infamous,  or  fuch  as  are  interefted  in  the 
event  of  the  caufe.  All  others  are  competent  witnefles  ; 
though  the  jury  from  other  circumftances  will  judge  of  their 
credibility.  Infamous  perfons  are  fuch  as  may  be  challen¬ 
ged  as  jurors,  propter  delitium  :  and  therefore  never  {hall  be 
admitted  to  give  evidence  to  inform  that  jury,  with  whom 
they  were  too  fcandalous  to  affociate.  Interefted  witnefles 
may  be  examined  upon  a  voir  dire ,  if  fufpe&ed  to  be  fecretly 
concerned  in  the  event ;  or  their  interef!  may  be  proved  in 
court.  Which  laft  is  the  only  method  of  fupporting  an 
objection  to  the  former  clafs ;  for  110  man  is  to  be  examined 
to  prove  his  own  infamy.  And  no  counfd,  attorney,  or 
other  perfon,  intruded  with  the  fecrets  of  the  caufe  by  the 
party  himfeh,  fhall  be  compelled,  or  perhaps  allowed,  to 
give  evidence  of  fuch  conveifation  or  matters  of  privacy  as 
came  to  his  knowledge  by  virtue  of  fuch  truft  and  confi¬ 
dence  :  but  he  may  be  examined  a$  to  mere  matters  of  fact, 
as  the  execution  of  a  deed  or  the  like,  which  might  have 
come  to  his  knowledge  without  being  intruded  in  the 
caufe. 

One  witnefs  (if  credible)  is  fiifficient  evidence  to  a  jury 
of  any  Angle  fadl  :  though  undoubtedly  the  concurrence  of 
two  or  more  corroborates  the  proof.  Yet  our  law  confiders 
that  there  are  many  tranfadlions  to  which  only  one  perfon 
is  privy  ;  and  therefore  does  not  always  demand  the  tefti- 
mony  of  two.  Pofitive  proof  is  always  required,  where, 
from  the  nature  of  the  cafe,  it  appears  it  might  poflibly  have 
been  had.  But,  next  to  pofitive  proof,  circumftantial  evi¬ 
dence,  or  the  do&rine  of  prefumptions,  mult  take  place  :  for 
when  the  fadl  itfelf  cannot  be  demon ftratively  evinced,  that 
which  comes  neareft  to  the  proof  of  the  fadl  is  the  proof  of 
fuch  circumftances  which  either  neceflarily  or  ufually  attend 
fuch  fadls  ;  and  thefe  are  called  prefumptions ,  which  are  only 
to  be  relied  upon  till  the  contrary  be  actually  proved. 

The  oath  adminiftered  to  the  witnefs  is  not  only  that 
what  he  depofes  fhall  be  true,  but  that  he  (hall  alfo  depofe 
the  whole  truth  :  fo  that  he  is  not  to  conceal  any  part  of 
what  he  knows,  whether  interrogated  particularly  to  that 
point  or  not.  And  all  this  evidence  is  to  be  given  in  open 
court,  in  the  prefence  of  th  parties,  their  attorneys,  the 
counfel,  and  all  byflanders  ;  and  before  the  judge  and  jury  : 
each  party  having  liberty  to  except  to  its  competency, 
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which  exceptions  are  publicly  dated,  and  by  the  judge  ar<* 
openly  and  publicly  allowed  or  difallowed,  in  the  face  of  the  * 
country  :  which  mud  curb  any  fecret  bias  or  partiality 
that  might  arife  in  his  own  bread. 

When  the  evidence  is  gone  through  on  both  fides,  the 
judge,  in  the  prelcnce  of  the  parties,  the  counfel,  and  all 
others,  fums  up  the  whole  to  the  jury  ;  omitting  all  fuperflu- 
ous  circumftances,  obferving  wherein  the  main  queftion  and 
principal  iflue  lies,  dating  what  evidence  has  been  given  to 
fupport  it,  with  fuch  remarks  as  he  thinks  neceflary  for  their 
direction,  and  giving  them  his  opinion  in  matters  of  law  ari- 
fing  upon  that  evidence. 

The  jury,  after  the  proofs  are  fummed  up,  unlefs  the  cafe 
be  very  clear,  withdraw  from  the  bar  to  confider  of  their 
verdidl ;  and  in  order  to  avoid  intemperance  and  caufelefa 
delay,  are  to  be  kept  without  meat,  drink,  fire,  or  candle, 

•  unlefs  by  permifilon  o  the  judge,  till  they  are  unanimouf- 
Iy  agreed.  A  method  of  accelerating  unanimity  not  wholly 
unknown  in  other  conftitutions  of  Europe,  and  in  matters 
of  greater  concern.  For  by  the  golden  bull  of  the  em¬ 
pire,  if,  after  the  congrefs  is  opened,  the  electors  delay  the 
election  of  a  king  of  the  Romans  for  30  days,  they  fhall  he 
fed  only  with  bread  and  water  till  the  fame  is  accomplifhed- 
But  if  our  juries  eat  or  drink  at  all,  or  have  any  eatables 
about  them,  without  confent  of  the  court,  and  before  ver¬ 
didl,  it  is  fineable  ;  and  if  they  do  fo  at  his  char/e  for  whom 
they  afterwards  find,  it  will  fet  afide  the  verdidl.  Alfo,  if 
they  fpeak  with  either  of  the  parties  or  their  agents  after 
they  are  gone  from  the  bar,  or  if  they  receive  any  trefh  evi¬ 
dence  in  private,  or  if,  to  prevent  difputes,  they  cad  lots  for 
whom  they  fhall  find,  any  of  thefe  circumftances  will  en¬ 
tirely  vitiate  the  verdidl.  And  it  has  been  held,  that  if  the 
jurors  do  not  agree  in  their  verdidl  before  the  judges  are 
about  to  leave  the  town,  though  they  are  not  to  be  threat¬ 
ened  or  imprifoned,  the  judges  are  not  bound  to  wait  for 
them,  but  may  carry  them  round  the  circuit  from  town  to 
town,  in  a  cart.  This  neceflity  of  a  total  unanimity  feema 
to  be  peculiar  to  our  own  conftitution  ;  or  at  lead,  in  the 
tiembda  or  jury  of  the  ancient  Goths,  there  was  equired 
(even  in  criminal  cafes)  only  the  confent  of  the  major  party 
and  in  cafe  of  an  equality,  the  defendant  was  held  to  be  ac-< 
quitted. 

When  they  are  all  unanimoufly  agreed,  the  jury  return, 
back  to  the  bar  ;  and  before  they  deliver  their  verdidl,  the 
plaintiff  is  bound  to  appear  in  court,  by  himfelf,  attorney, 
or  counfel,  in  order  to  anfwer  the  amercement  to  which  by 
the  old  law  he  is  liable,  in  cafe  he  fails  in  his  fuit,  as  a  pu- 
nifliment  for  his  falfe  claim.  To  be  amerced,  or  a  mercleT 
is  to  be  at  the  king’s  mercy  with  regard  to  the  fine  to  be 
impofed  ;  in  mifcncordia  domini  regis  pro  faljo  clamore  Juo . 
The  amercement  is  difufed,  but  the  form  ftill  continues;  and 
If  the  plaintiff  docs  not  appear,  no  verdidl  can  be  given  ;  but 
the  plaintiff  is  faid  to  be  nonfuit,  non  Jequitur  clamoeem  juum . 
Therefore  it  is  ufual  for  a  plaintiff,  when  he  or  his  counfel 
perceives-  that  he  has  not  given  evidence  fuftlcient  to- 
maintain  his  iflue,  to  be  voluntarily  nonfuited,  or  with-, 
draw  himfelf:  whereupon  the  crier  is  ordered  to  call  the 
plaintiff ;  and  if  neither  he,  nor  any  body  for  him,  appears, 
he  is  nonfuited,  the  jurors  are  difeharged,  the  action  is  atari, 
end,  and  the  defendant  fhall  recover  his  coafts.  The  reaiou 
of  this  pradliee  is,  that  a  nonfuit  is  more  eligible  for  th$ 
plaintiff  than  a  verdidl  againft  him  :  for  after  a  nonfuit, 
which  is  only  a  default,  he  may  commence  the  fame  fuit 
again  for  the  fame  caufe  of  adtion  ;  but  after  a  verdidl  had, 
and  judgment  confequent  thereupon,  he  is  for  ever  barred 
from  attacking  the  defendant  upon  the  fame  ground  of  com¬ 
plaint.  But  in  cafe  the  plaintiff  appears,  the  jury  by  their 
foreman  deliver  in  their  verdidl. 


Trial. 


A 


T  R  I 


Trial. 


A  verdift,  ve re  diBum,  is  either  privy  or  public. 

1  vy  verdid  is  when  the  judge  hath  left  or  adjourned  the 


cGur*- 


?  Montef- 
tjuuj,  spir 
<L.  ii.  6. 


and  the  jury,  being  agreed,  in  order  to  be  delivered 


from  their  confinement,  obtain  leave  to  give  their  verdift  pri¬ 
vily  to  the  judge  out  of  court :  which  privy  verdidt  h  o‘  no 
force,  nnlefs  afterwards  affirmed  by  a  public  verdid  given 
openly  in  court  ;  wherein  the  jury  may,  if  they  pleate,  vary 
from  their  privy  verdid.  So  that  the  privy  verdid  is  indeed 
a  mere  nullity  ;  and  yet  it  is  a  dangerous  pradice,  allowing 
time  for  the  parties  to  tamper  with  the  jury,  and  thererore 
very  feldors  indulged.  But  the  only  effedual  and  legal  ver- 
did  is  the  public  verdia :  in  which  they  openly  declare  to 
have  found  the  iflue  for  the  plaintiff,  or  for  the  defendant  ; 
and  if  for  the  plaintiff,  they  alfefs  the  damages  alfo  fuftained 
by  the  plaintiff,  in  confequence  of  the  injury  upon  which 
the  aaion  is  brought.  .  . 

When  the  jury'  have  delivered  in  their  verdia,  and  it  is 
recorded  in  court,  they  are  then  difeharged  ;  and  fo  ends 
the  trial  by  jury :  a  trial  which  ever  has  been,  and  it  is  ho¬ 
ped  ever  will  be,  looked  upon  as  the  glory  of  the  Englifh 
law.  It  is  certainly  the  mod  trar.fcendant  privilege  which 
any  fubjea  can  enjoy  or  wifh  for,  that  he  cannot  be  affeaed 
e'ther  in  his  property,  his  liberty,  or  his  perfon*  but  by  the 
unanimous  confent  of  12  of  his  neighbours  and  equals.  A 
conftitution  that  we  may  venture  to  affirm  has,  under  provi¬ 
dence,  fee  11  red  the  juft  liberties  of  this  nation  for  a  long  fuc- 
ceffion  of  ages.  And  therefore  a  celebrated  French  writer £, 

•  who  concludes,  that  becaufe  Rome,  Sparta,  and  Carthage, 
have  loft  their  liberties,  therefore  thofe  of  England  in  time 
muft  perilh,  fhould  have  recolleaed,  that  Rome,  Sparta,  and 
Carthage,  at  the  time  when  their  liberties  were  loft,  were 
11  rangers  to  the  trial  by  jury.  g  • 

Great  as  this  eutogium  may  feem,  it  is  no  more  than  this 
admirable  conftitution,  when  traced  to  its  principles,  will  be 
found  in  fober  reafon  to  deferve. 

The  impartial  adminiftration  ofjuftice,  which  fecures  both 
our  perfons  and  our  properties,  is  the  great  end  of  civil  fo- 
ciety.  But  if  that  be  entirely  entrufted  to  the  magiftracy, 
a  feled  body  of  men,  and  thofe  generally  feleded  by  the 
prince  or  fuch  as  enjoy  the  higheft  offices  in  the  flate,  their 
decifions,  in  fpitc  of  their  own  natural  integrity,  will  have 
frequently  an  involuntary  bias  towards  thofe  of  their  own 
rank  and  dignity  :  it  is  rot  to  be  expeded  from  human  na¬ 
ture,  that  the  few  fhould  be  always  attentive  to  the  mterefts 
and  good  of  the  many.  On  the  other  hand,  if  the  power 
o:  judicature  were  placed  at  random  in  the  hands  of  the 
multitude,  their  decifions  would  be  wild  and  capricious,  and 
a  new  rule  of  action  would  be  every  day  eftablifhed  in  our 
courts.  It  is  wifely  therefore  oidered,  that  the  principles 
and  axioms  of  law,  which  aie  general  propofitions  flowing 
from  abftraded  reafon,  and  not  accommodated  to  times  or 
to  men,  fhould  be  depofited  in  the  breafts  of  the  judges,  to 
be  occafionally  applied  to  fuch  fads  as  come  properly  afeer- 
tained  before  them.  For  here  partiality  can  have  little  fcope; 
the  law  is  well  known,  and  is  the  fame  for  all  ranks  and  de¬ 
grees  :  it  follows  as  a  regular  conclufion  from  the  premises 
of  fad  me-eftabliffied.  Bat  in  fettling  and  adjufting  a  que- 
ition  of  fad,  whpn  intrufted  to  any  {ingle  magiftrate,  parti¬ 
ality  and  injuftice  have  an  ample  field  to  range  in,  either  by 
boldly  averting  that  to  be  proved  which  is  not  fo,  or  more 
artfully  by  fuppreffing  fome  circumftances,  ftretching  and 
v/arping  others,  and  diftinguifhing  away  the  remainder. 
Here  therefore  a  competent  number  of  fenftble  and  upright 
jurymen,  chofen  by  lot  from  among  thofe  of  the  middle 
rank,  will  be  found  the  beft  inveftigacors  of  truth,  and  the 
fureft  guardians  of  public  juftice.  For  the  moft  powerful 
individual  in  the  flate  will  be  cautions  of  committing  any 
flagrant  invafion  of  another’s  right,  whert  he  knows  that  the 
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A  pri-  fad  of  his  oppreff.on  muft  be  examined  and  decided  by  \i 
indifferent  men  not  appointed'  till  the  hour  of  trial ;  and 
that  when  once  the  fact  is  afeertained,  the  law  muft  of  conrfe 
redrefs  it.  This  therefore  preferves  in  the  hands  of  the 


people  that  (hare  which  they  ought  to  have  in  the  ad 


ft  ration  of  public  juftice,  and  prevents  the  encroachments  of 
the  more  powerlul  and  wealthy  citizens. 

Criminal  Trials.  The  regular  and  ordinary  method  of  pro¬ 
ceeding  in  thecourts  of  criminal  jurifdidion  maybe  distributed 
under  1 2  general  heads,  following  each  other  in  a  progreflive 
orderiviz.  i.Arreft;  2. Commitment andbail;  3. Profecution; 

4.  Procefs  ;  5.  Arraignment,  and  its  incidents ;  6.  Plea,  and 
iffuc  ;  7.  Trial,  and  couvidion  ;  8.  Clergy  ;  9.  Judgment, 
and  its  conlequences  ;  to.  Reverfal  or  judgment ;  11.  Re¬ 
prieve,  or  pardon;  12.  Execution.  See  Arrest,  Com- 
mitmknt,  Presentment,  Indictment,  Information, 
Appeal,  Process  upon  an  Indiament,  Arraignment,  and 
Plea  ;  in  which  articles  all  the  forms  which  precede  the 
trial  are  deferibed,  and  are  here  enumerated  in  the  proper 

The  feveral  methods  of  trial  and  conviction  of  offenders, 
eftablilhed  by  the  laws  of  England,  were  formerly  more  nu¬ 
merous  than  at  prefeut,  through  the  fuperftition  o'  our  Sa- 
xon  anccftors ;  who,  like  other  noi  them  nations,  were  ex¬ 
tremely  addicted  to  divination  ;  a  character  which  Tacitus 
obferves  of  the  ancient  Germans.  They  therefore  invented 
a  confiderable  number  of  methods  of  purgation  or  trial,  to 
preferve  innocence  from  the  danger  of  falle  witneffes,  and 
in  confequence  of  a  notion  that  God  would  always  interpoie 
miraculoufly  to  vindicate  the  guiltlefs  ;  as,  i.  By  Ordeal  ; 
2.  By  Corsned  ;  3-  By  Battel.  See  thefe  articles. 

4.  A  fourth  method  is  that  by  the  peers  of  Great  Britain, 
in  the  Court  of  Parliament  ;  or  the  Court .  of  the  Lord 
High  Steward,  when  a  peer  is  capitally  indided  ;  for  in 
cafe  of  an  appeal,  a  peer  (hall  be  tried  by  jury.  I  Ins  differs 
little  from  the  trial  per  patriam ,  or  by  jury  ;  except  that  the 
peers  need  not  all  agree  in  their  verdid  ;  and  except  alfo, 
that  no  fpecial  verdid  can  be  given  in  the  trial  of  a  peer ; 
becaufe  the  lords  of  parliament,  or  the  lord  high  fteward  (if 
the  trial  be  had  in  his 'court),  are  judges  fufficiently  compe¬ 
tent  of  the  law  that  may  arile  from  the  fad  ;  but  the  greater 
number,  confifting  of  1 2  at  the  leaft,  will  conclude,  and  bind 

the  minority.  .  .  r  . 

The  trial  by  jury,  or  the  country,  per  patriam,  is  alio  that 
trial  by  the  peers  of  every  Briton,  which,  as  the  great  bul- 
wark  of  his  liberties,  is  fecuied  to  him  by  the  great  charter  : 
nullus  liber  homo  capitatur,  vel  imprifonetur,  aut  exulet,  aut  alt- 
quo  alio  modo  dejlruatur,  nift  per  legale  judicium  parium  fuorum, 
vel  per  legem  terra, ?.  # 

When  therefore  a  orifoner  on  liis  Arraignment  lias 
pleaded  not  guilty,  and  for  his  trial  hath  put  himielt  upon 
the  country,  which  country  the  jury  are,  the  flierifl  of  the 
coun  tv  muft  return  a  panel  of  jurors,  liberos  et  legates  homines, 
de  viceneto  ;  that  is,  freeholders  without  juft  exception,  and 
of  the  vifne  or  neighbourhood;  which  is  interpreted  to  be 
of  the  county  where  the  fad  is  committed.  If  the  pro¬ 
ceedings  are  be  foie  the  court  of  king’s  bench,  there  is  time 
allowed  between  the  arraignment  and  the  trial,  tor  a  jury  to 
be  impanelled  bv  writ  of  -venire  facias  to  the  fheriff,  as  in  ci¬ 
vil  caufes ;  and  "the  trial  in  cafe  of  a  mifdemeanor  is  had  at 
nift  prius,  unlefs  it  be  of  fuch  confequence  as  to  merit  a  trial 
at  -bar ;  which  is  always  invariably  had  when  the  prifoner  is 
tried  for  any  capital  offence.  But,  before  commiffioners 
of  over  and  terminer  and  gaol-delivery,  the  Iheriff,  by  virtue 
of  a  general  precept  direded  to  him  beforehand,  returns  to 
the  court  a  panel  of  48  jurors,  to  try  all  felons  that  may 
be  called  upon  their  trial  at  that  feffion  ;  and  therefore  it  is 
there  ufual  to  try  all  felons  immediately  er  foon  after  their 
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ial.  arralgmrent.  But  it  is  not  cuftomary,  nor  agreeable  to  the 
general  courfe  o>  proceedings,  unlefs  by  content  of  parties, 
to  try  perfons  indited  of  fmaller  irdfdemeanors  at  the  fame 
court  in  which  they  have  pleaded  riot  guilty,  or  traverfed 
the  indi&ment.  But  they  ufually  give  fecurity  to  the 
court  to  appear  at  the  next  aflifes  or  feffion,  and  then  and 
there  to  try  the  traverfe,  giving  notice  to  the  profecutor  of 
the  fame. 

In  cafes  of  high-treafort,  whereby  corruption  of  blood  may 
enfue  (except  treafon  in  counterfeiting  the  king’s  coin  or 
feals),  or  mifprifion  of  fuch  treafon,  it  is  enaded  by  ftatute 
7  W.  III.  c.  3.  firft,  that  no  perfon  fhall  be  tried  for  any 
fuch  treafon,  except  an  attempt  to  affafiinate  the  king,  un¬ 
lefs  the  indidment  be  found  within  three  years  after  the 
offence  committed  :  next,  that  the  prifoner  fhall  have  a  copy 
of  the  indictment  (which  includes  the  caption),  but  not  the 
names  of  the  witneffes,  five  days  at  leaft  before  the  trial, 
that  is,  upon  the  true  conftrudion  of  the  ad,  before  his  ar¬ 
raignment  ;  for  then  is  his  time  to  take  any  exceptions  there¬ 
to,  by  way  of  plea  or  demurrer :  thirdly,  that  he  fhall  alfo 
have  a  copy  of  the  panel  of  jurors  two  days  before  his  trial: 
and,  laftly,  that  he  fhall  have  the  fame  compulfive  procefs  to 
bring  in  his  witneffes  for  him,  as  was  tifuai  to  compel  their 
appearance  againft  him.  And  by  ftatute  7  Ann.  c.  21. 
(which  did  not  take  place  till  after  the  deceafe  of  the  late 
pretender)  all  perfons  indided  for  high-treafon,  or  mifpri- 
iions  thereof,  Paall  have  not  only  a  copy  of  the  indidment, 
but  a  lift  of  all  the  witneffes  to  be  produced,  and  of  the  ju¬ 
rors  impanelled,  with  their  profeftions  and  places  of  abode, 
delivered  to  him  ten  days  before  the  trial,  and  in  the  pre- 
fence  of  two  witneffes,  the  better  to  prepare  him  to  make 
his  challenges  and  defence.  And  no  perfon  indided  for 
felony  is,  or  (as  the  law  ftands)  ever  can  be,  entitled  to  fuch 
copies  before  the  time  of  his  trial. 

When  the  trial  is  called  on,  the  jurors  are  to  be  fworn  as 
they  appear,  to  the  number  of  12,  unlefs  they  are  chalienoed 
by  the  party. 

,  Challenges  may  here  be  made,  either  on  the  part  of  the 
king,  or  on  that  of  the  prifoner  ;  and  either  to  the  whole  ar¬ 
ray,  or  to  the  feparate  polls,  for  the  very  fame  reafons  that 
they  may  be  made  in  civil  caufes.  But  in  criminal  cafes, 
or  at  leaft  in  capital  ones,  there  is,  in  favorem  vit <x,  allowed 
to  the  prifoner  an  arbitrary  and  capricious  fpecies  of  chal¬ 
lenge,  to  a  certain  number  of  jurors,  without  fhowing  any 
caufe  at  all ;  which  is  called  a  peremptory  challenge  ;  a  pro¬ 
vision  full  of  that  tendernefs  and  humanity  to  prifoners  for 
which  our  Englifh  laws  are  juftly  famous.  This  is  ground¬ 
ed  on  two  reafons.  1.  As  every  one  mnft  be  fenfible  what 
fudden  impreftions  and  unaccountable  prejudices  we  are  apt 
to  conceive  upon  the  bare  looks  and  g  eft  arcs  of  another  ; 
and  how  neceflary  it  is  that  a  prifoner  (when  put  to  defend 
his  life)  fhould  have  a  good  opinion  of  his  jury,  the  want  of 
which  might  totally  difconcert  him  ;  the  law  wills  not  that 
lie  fhould  be  tried  by  any  one  man  againft  whom  he  has  con¬ 
ceived  a  prejudice,  even  without  being  able  to  afiign  a  rea- 
fon  for  fuch  his  diflike.  2.  Becaufe,  upon  challenges  for 
caufe  fhown,  if  the  reafon  afligned  prove  infufiicient  to  fet 
afide  the  juror,  perhaps  the  bare  queftioning  his  indifference 
may  fometimes  provoke  a  rei'entment ;  to  prevent  all  ill  con¬ 
fluences  from  which,  the  prifoner  is  (till  at  liberty,  if  he 
pleafes,  peremptorily  to  let  him  afide. 

1  he  peremptory  challenges  of  the  prifoner  muft,  however, 
lave  fome  reasonable  boundary.;  otherwife  he  might  never 
be  tried.  This  reafonable  boundary  is  fettled  by  "th  e  com¬ 
mon  law  to  be  the  number  of  35  ;  that  is,  one  under  the 
number  of  three  full  juries. 

If  by  reafon  of  challenges  or  the  default  of  the  jurors,  a 
Vol.  XVIII.  Pan II.  J 
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fufficient  number  cannot  be  had  of  the  original  panel,  a  tales 
may  be  awarded  as  in  civil  caufes,  till  the  number  of  12  is 
fworn,  e<  well  and  truly  to  try,  and  true  deliverance  make, 
between  our  fovereign  lord  th^king  and  the  prifoner  whom 
they  have  in  charge  ;  and  a  true  verdid  to  give,  according 
to  their  evidence.’ 9 

When  the  jury  is  fworn,  if  it  be  a  caufe  of  any  confe- 
quence,  the  Indictment  is  ufually  opened,  and  the  evi¬ 
dence  marfhalled,  examined,  and  enforced  by  the  counfel 
for  the  crown  or  profecution.  But  it  is  a  fettled  rule  at 
common  law,  that  no  counfel  fhall  be  allowed  a  prifoner  up¬ 
on  his  trial  upon  the  general  iffue,  in  any  cap  ital  crime,  unlefs 
fome  point  of  law  lhall  anfe  proper  to  be  debated.  A  rule 
which  (however  it  may  be  palliated  under’  cover  of  that 
noble  declaration  of  the  law,  when  rightly  under  flood,  that 
the  judge  fhall  be  counfel  for  the  prifoner  ;  that  is,  fhall  fee 
that  the  proceedings  againft  him  are  legal  and  ftridly  regu¬ 
lar)  feems  to  be  not  at  all  of  a  piece  with  the  reft  of  the 
humane  treatment  of  prifoners  by  the  Englifh  law.  For 
upon  what  face  or  reafon  can  that  afliftance  be  denied  to 
fave  the  life  of  a  man,  which  yet  is  allowed  him  in  profe- 
cutions  for  every  petty  trefpafs  ?  Nor  indeed  is  it,  ftridly 
(peaking,  a  part  of  our  ancient  law  ;  for  the  Mirrour,  having 
obferved  the  neceffity  of  counfel  in  civil  fuits,  “  who  know 
how  to  forward  and  defend  the  caufe  by  the  rules  of  law, 
and  cuftoms  of  the  realm,”  immediately  afterwards  fubjoins, 
and  more  neceflary  are  they  foi  defence  upon  indidments 
and  appeals  of  felony,  than  upon  other  venial  caufes.”  And, 
to  fay  the  truth,  the  judges  themfelves  are  fo  fenfible  of  this 
defed  in  our  modern  pradice,  that  they  feldom  fcruple  to 
allow  a  prifoner  counfel  to  ftand  by  him  at  the  bar,  and  to 
inftrud  him' what  queftions  to  afk,  or  even  to  afk  qneftions 
for  him,  with  regard  to  matters  of  fad  ;  for  as  to  matters  of 
law  arifing  on  the  trial,  they  are  entitled  to  the  afliftance  of 
couufel.  But  ftill  this  is  a  matter  of  too  much  importance 
to  be  left  to  the  good  pleafure  of  any  judge,  and  is  worthy 
the  interpofition  of  the  legiflature  ;  which  has  fhown  its  in¬ 
clination  to  indulge  prifoners  with  this  reafonable  afliftance, 
by  enading,  in  ftatute  7  W.  III.  c.  3.  that  perfons  indid- 
ed  for  fuch  high-treafon  as  works  a  corruption  of  the  blood 
or  mifprifion  thereof  (except  treafon  in  counterfeiting  the 
king’s  coins  or  feals),  may  make  their  full  defence  by  coun¬ 
fel,  not  exceeding  two,  to  be  named  by  the  prifoner,  and  af- 
figned  by  the  court  or  judge;  and  this  indulgence,  by  fta- 
tute  20  Geo.  II.  c.  30.  is  extended  to  parliamentary  im¬ 
peachments  for  high-treafon,  which  were  excepted  in  the  for¬ 
mer  ad. 

When  the  evidence  on  both  fides  is  clofed,  the  jury  can¬ 
not  be  difeharged  (unlefs  in  cafes  of  evident  neceftity)  till 
they  have  given  in  their  verdict.  If  they  find  the  prifoner 
not  guilty,  he  is  then  for  ever  quit  and  difeharged  of  the 
accufation,  except  he  be  appealed" of  felony  within  the  time 
limited  by  law.  And  upon  fuch  his  acquittal,  or  difeharge 
for  want  of  profecution,  he  fhall  be  immediately  fet  at  large 
without  payment  of  any  fee  to  the  gaoler.  But  if  the  jury 
find  him  guilty,  he  is  then  laid  to  be  convided  of  the  crime 
whereof  he  ftands  indided,  See  the  article  Conviction  ;  ' 
and,  fubfequent  thereto,  the. articles  Judgment,  Attaind¬ 
er,  Forfeiture,  Execution,  alfo  Benefit  of  Clergy,  Re¬ 
prieve,  Pardon. 

Trial,  in  Scotland.  See  Scots  Lavs. 

TRIANDRIA  (from “  three,”  and  *v»p  <<  a  man 
or  hufband),”  the  name  of  the  third  clafs  in  Linnaeus’ s  fex- 
ual  fyltem,  confiding  of  plants  with  hermaphrodite  flowers, 
which  have  three  .(lamina  or  male  organs. 

TRIANGLE,  in  geometry,  a  figure  of  three  fides  and 
three  angles. 

4  C  -  TRIBE, 


Trial 

.U  ’ 

Triangftr. 


>o> 


T  R  I 


C  57°  ] 


T  R  I 


TRIBE,  in  antiquity,  a  certain  quantity  or  number  of 
.  n  perfons,  when  a  divifion  was  made  of  a  city  or  people  into 

Trichecus  _iiarters  or  diflrifts.  f 

TRIBRACHYS,  in  ancient  poetry,  afoot  conhtting  ot 
three  fyllables,  and  thefe  all  Ihort  ;  as,  melius. 

TRIBUNAL,  in  general,  denotes  the  feat  of  a  judge, 

called  in  our  courts  bench.  _ 

TRIBUNE,  among  the  ancient  Romans,  a  magiitrate 
chofen  out  of  the  commons,  to  proteft  them  againft  the  op- 
prefiions  of  the  great,  and  to  defend  the  liberty  of  the  people 
againft  the  attempts  of  the  fenate  and  confuls. 

The  tribunes  of  the  people  were  firft  eftabhfhed  in  the 
year  of  Rome  259.  The  fit  ft  defign  of  their  creation  was  to 
ffcelter  the  people  from  the  cruelty  of  ufurers,  and  to  engage 
them  to  quit  the  Avcntme  mount,  whither  they  had  retired 
in  difpleafure. 

Their  number  at  firft  was  but  two  ;  but  the  next  year, 
under  the  confulate  of  A.  Pofihumius  Aruncius  and  Caf- 
fius  Vifcellinus,  there  were  three  more  added ;  and  this 
number  of  five  was  afterwards  increafed  by  L.  Trebonius 

to  ten.  . 

Military  Tribune,  an  officer  in  the  Roman  army,  com¬ 
mander  in  chief  over  a  body  of  forces,  particularly  the  divifion 
of  a  legion  ;  much  the  fame  with  our  colonel,  or  the  trench 
maitre  de  camp. 

TRIBUTARY,  one  who  pays  tribute  to  another,  in  or¬ 
der  to  live  in  peace  with  him  or  fhare  in  his  protection. 

TRIBUTE,  a  tax  or  impolt  which  one  prince  or  itate 
is  obliged  to  pay  to  another  as  a  token  of  dependence,  or  in 
virtue  of  a  treaty,  and  as  a  pu rebate  of  peace. 

TRICEPS,  in  anatomy.  See  there,  Table  of  the  Mus - 

TRICHECUS,  Walrus;  a  genus  of  aquatic  animals 
belonging  to  the  clafs  of  mammalia ,  and  order  of  brut  a .  This 
genus  has  no  fore-teeth,  when  full  grown  :  has  two  great 
tufks  in  the  upper  jaw,  .which  point  downwards  :  has  grin¬ 
ders  on  each  fide  in  both  jaws,  which  are  compofed  of  ar¬ 
rowed  bones.  The  body  is  oblong  ;  the  hj%are  doubled  ; 
and  the  hind  legs  are  ftretched  backward, .  and,  as  it 
were,  bound  together,  forming  a  kind  df  tail  fitted  for 
fwimming.  There  are  three  ipecies;  the  rofmarus,  dugon, 

and  manatus.  „  ,  _  .  ,  ,  , 

1.  The  rofmarus ,  mot  fe,  or  fea-horfe,  has  a  round  head  ; 
fmall  mouth  ;  very  thick  lips,  covered  above  and  below  with 
pellucid  bridles  as  thick  as  a  ftraw  ;  fmall  fiery  eyes  ;  two 
fmall  orifices  inftead  of  ears  ;  fhort  neck  ;  body  thick  in  the 
middle,  tapering  towards  the  tail ;  fkin  thick,  wrinkled,  with 
ihort  brownifh  hairs  thinly  difperfed  ;  legs  fhort,  five  toes  on 
each,  all  connected  by  webs,  and  fmall  nails  on  each  :  the 
hind  feet  are  very  broad  ;  each  leg  loofely  articulated  ;  the 
hind  legs  generally  extended  on  a  line  with  the  body  :  the 
tail  is  very  fhort ;  penis,  long  :  length  of  the  animal  from 
nofe  to  tail  fometimes  18  feet,  and  10  or  12  round  in  the 
thickefl  part :  the  teeth  have  been  fometimes  found  of  the 
weight  of  30  lb.  each.  Teeth  of  this  lize  are  only  found 
on  the  coail  of  the  Icy  Sea,  where  the  animals  are  feldom 
moled ed,  and  have  time  to  attain  their  full  growth.  See 

Plate  DX.  fig.  1.  .  XT  _ 

They  inhabit  the  coad  of  Spitzbergen,  Nova  Zembla, 
Hudfon’s  Bay,  and  the  gulph  of  St  Lawrence  ;  and  the  Icy 
Sea,  as  far  as  Cape  Tfchuktlchi.  They  are  gregarious  ;  in 
fome  places  appearing  in  herds  of  hundreds.  They  are  fhy 
animals,  and  avoid  places  which  are  much  haunted  by  man¬ 
kind  ;  but  are  very  fierce.  If  wounded  in  the  water,  they 
attempt  to  fink  the  boat,  either  by  rifing  under  it,  or  by 
linking  their. great  teeth  into  the  fides  ;  they  roar  very 
loud,  and  will  follow  the  boat  till  it  gets  out  of  fight.  ^  Num¬ 
bers  of  them  are  often  leen  fkeping  on  an  ifland  of  ice  \  if 


awaked,  they  fling  themfelves  with  great  impetuofity  into  Trichtcug, 
the  fea ;  at  which  time  it  is  dangerous  to  approach  the  ice,  ’"’■'V"*'* 
led  they  fhould  tumble  into  the  boat  and  overfet  it.  They 
do  not  go  upon  the  land  till  the  coad  is  clear  of  ice.  At 
particular  times  they  land  in  amazing  numbers  :  the  moment 
the  fird  gets  on  fliore,  fo  as  to  lie  dry,  it  will  not  dir  till 
another  comes  and  forces  it  forward  by  beating  it  with  its 
great  teeth ;  this  is  ferved  in  the  fame  manner  by  the  next ; 
and  fo  in  fuccefilon  till  the  whole  is  landed  ;  continuing  tum¬ 
bling  over  one  another,  and  forcing  the  foremod,  for  the  fake 
of  quiet,  to  remove  farther  up. 

They  are  killed  for  the  fake  of  their  oil,  one  walrus  pro¬ 
ducing  about  half  a  tun.  The  knowledge  of  this  chace  is  of 
great  antiquity ;  06Iher  the  Norwegian,  about  the  year 
890,  made  a  report  of  it  to  king  Alfred,  having,  as  he  fays, 
made  the  vovage  beyond  Norway,  for  the  mote  commoditie 
of  fjhlng  of  horfe-whales ,  which  have  in  their  teeth  bones  ^ 
of  great  price  and  excellency ,  whereof  he  brought  fome  at  his  Co( 
return  unto  the  king •  In  fa£I,  it  was  in  the  northern  1.5. 
world,  in  early  times,  the  fubditute  to  ivory,  being  very 
white  and  very  hard.  Their  fkins,  Odher  fays,  were  good 
to  cut  into  cables.  M.  de  Buffon  fays,  he  has  feen  biaces 
for  coaches  made  of  the  fkin,  which  were  both  drong  and 
eladic. 

They  bring  one,  or  at  mod  two,  young  at  a  time  :  they 
feed  on  fea  he’rbs  and  fifh  ;  alfo  on  (hells,  which  they  dig  out 
of  the  fand  with  their  teeth  :  they  are  laid  alfo  to  make  ufe 
of  their  teeth  to  afeend  rocks  or  pieces  of  ice,  fadening  them 
to  the  cracks,  and  drawing  their  bodies  up  by  that  means. 
Befides  mankind,  they  feem  to  have  no  other  enemy  than 
the  white  bear,  with  whom  they  have  terrible  combats ; 
but  generally  come  off  various,  by  means  of  their  great 
teeth. 

In  Captain  Cook’sVoyages  we  have  the  following  affefting 
account  of  their  parental  attachment  to  their  young.  “On  the 
approach  of  the  boats  towards  the  ice,  they  took  their  young 
ones  under  their  fins,  and  attempted  to  efcape  v/ith  them  into 
the  fea.  Some,  whofe  cubs  were  killed  or  wounded,  and  left 
floating  upon  the  furface  of  the  water,  rofe  again,  and  car¬ 
ried  them  down,  fometimes  juft  as  our  men  were  on  the 
point  of  taking  them  into  the  boat ;  and  could  be  traced 
beating  them  to  a  confiderable  diftance  through  the  water, 
which  was  ftained  with  their  blood.  They  were  afterwards 
obferved  bringing  them,  at  intervals,  above  the  furface,  as  it 
for  air,  and  again  plunging  under  it,  with  a  horrid  bellow¬ 
ing.  The  female,  in  particular,  whofe  young  one  had  been 
killed,  and  taken  into  the  boat,  became  fo  furious,  that  (he 
even  ftruck  her  two  tufks  through  the  bottom  of  the  cutter. 

2.  The  dugon,  or  Indian  walrus,  is  diltin guifhed  by  the 
tufks  which  attend  out  of  the  mouth  from  the  upper  jaw 
being  placed  near  each  other.  It  inhabits  the  feas  lying  be¬ 
tween  the  Cape  of  Good  Hope  and  the  Philippine  ifiands. 
This  animal,  fo  far  as  can  be  known,  refembles  the  morfe 
very  much  :  the  head  is,  however,  more  lengthened  and  nar¬ 
rower  ;  the  noftrils  are  large,  and  placed  higher  ;  like  the  for¬ 
mer  fpecies,  there  are  no  tnfiis  in  the  under  jaw,  but  tliofe 
in  the  upper  jaiv,  as  has  been  already  obferved,  are  placed 
near  each  other,  bent  outwards,  and  referable  cutting  teeth, 
only  that  they  are  near  fix  inches  long  ;  there  are  four  grin¬ 
ders  on  each  fide  in  the  upper  jaw,  and  three  in  the  lower  ; 
thefe  laft  are  diftant  from  the  tufks,  and  are  broader  than 
thofe  of  the  morfe  :  the  female  has  two  teats  on  the  breaft  : 
the  chin  has  a  briftly  beard  ;  the  ears  are  fhort ;  the  feet 
broad  ;  and  the  legs  fo  fhort  that  the  belly  trails  on  the 
ground.  When  full  grown,  the  animal  is  fix  ells  in  length; 
the  male  being  rather  larger  than  the  female,  which  has 
breads  like  a  woman  :  It  feeds  on  a  green  fea  mofs  or 
weed,  which  grows  near  the  fhore.  The  figure,  manners. 
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jcii*cus  and  hiftory,  of  this  animal,  are  very  imperfe&ly  known  ;  but 
we  are  informed  that  its  fielh  eats  like  beef, 

3.  Manntus ,  fifh-tailed  walrus,  or  fea-cow,  has  no  tufks, 
and  no  hind  feet.  Of  thi3  fpecies  there  are  two  varie¬ 
ties  ;  the  auftralis  or  lamantin,  and  the  borealis  or  whale¬ 
tailed  manati.  The  lamantin  inhabits  the  African  and  A- 
meiican  Teas,  particularly  near  the  mouths  of  rivers,  which 
they  frequently  enter,  feldom  going  far  from  the  fliore.  The 
lamantin  varies  in  fize  from  eight  to  feventecn  feet  long,  is 
fix  or  feven  in  circumference,  and  from  500  to  800  pounds 
weight :  the  fkin  is  of  a  dark  or  black  afh  colour  ;  there  are 
nine  fquare  fnaped  grinders  on  each  fide  in  each  jaw,  which 
are  covered  with  a  glafTy  cruft  of  enamel ;  the  back  bone 
has  50  joints  or  vertebrae  :  it  is  a  thick  clumfy  animal,  ha¬ 
ving  no  properly  diftindl  neck,  as  the  body  continues  almoft 
of  an  equal  thicknefs  to  the  head.  The  female  has  two 
teats  placed  near  the  arm-pits.  This  animal  never  comes 
on  fhore,  but  frequents  the  mouths  of  large  rivers,  brouzing 
on  the  grafs  which  grows  clofe  to  the  water.  There  feems 
to  be  two  varieties,  differing  confiderably  in  fize.  The  lar¬ 
ger  frequents  the  teas  near  the  mouths  of  large  rivers  ;  and 
the  fmaller  is  found  higher  up  the  fame  rivers,  and  in  inland 

Ifrefh  water  lakes,  blit  never  goes  to  the  fea. 

We  are  told  that  this  animal  is  often  tamed  by  the  na¬ 
tive  inhabitants  of  America,  and  that  it  delights  in  mufic  ; 
hence,  according  to  fome  authors,  it  is  probably  the  delphi- 
lius  or  dolphin  of  the  ancients  :  and  fome  believe,  that  what 
has  been  written  concerning  mermaids  and  hrens  mnft  be  re¬ 
ferred  to  this  animal.  If:  has  a  voracious  appetite,  and  is 
perpetually  eating :  it  is  monogamious,  or  lives  in  families 
of  one  male,  one  female,  a  half  grown  and  a  very  fmall 
young  one  ;  copulates  in  the  fpring,  the  female  at  firft  hy¬ 
ing  in  various  playful  circles,  and  then  throwing  herfclf  on 
her  back  to  receive  the  male  :  When  pafturing  on  the' aqua¬ 
tic  plants,  the  back  is  often  above  water ;  and,  as  the  fkin 
is  full  of  a  fpecies  of  loufe,  numbers  of  fea  fowls  perch  on 
them,  to  pick  out  the  infefts.  They  bellow  like  bulls : 
their  fight  is  very  weak,  but  their  hearing  extremely  acute ; 
the  fore-feet  are  palmated  and  fin-fliaped,  almoft  like  thofe 
of  a  fea-turtle  ;  and  inftead  of  hind-feet  they  have  a  horizon¬ 
tal  tail ;  they  have  no  external  ears  ;  the  noftrils  are  diftindt, 
and  at  a  diftance  from  each  other ;  the  females  have  two 
teats  about  the  breaft  ;  the  upper  lip  is  full  of  {harp,  prick¬ 
ly,  rigid  briftles.  This  animal  has  great  affinity  to  the 
whale  and  feal  tribes.  The  flefh  is  very  good  eating. 

The  whale-tailed  manati  inhabits  the  north-weft  coaft  of 
America,  the  north-eaft  of  Alia,  and  the  iflands  which  lie 
between  thefe  two  coafls.  Th-s  animal  very  often  enters 
the  mouths  of  the  rivers;  is  fometimes  23  feet  long,  and 
weighs  8000  pounds ;  the  fkin,  while  wet,  is  of  a  brown  co¬ 
lour,  but  becomes  black  when  dry.  Inftead  of  grinders, 
this  fpecies  has,  on  each  fide  of  each  jaw,  a  large  rug¬ 
ged  bone.  The  back-bone  has  60  vertebras  or  joints: 
the  body  is  very  clumfy,  and  much  deformed  ;  its  circum¬ 
ference  at  the  (boulders  is  12  feet,  at  the  belly  20,  and  near 
the  tail  only  four;  the  neck  is  near  feven  feet  round,  and  the 
head  only  3  1  inches. 

They  live  perpetually  in  the  water,  and  frequent  the 
edges  of  the  fhores  ;  and  in  calm  weather  fwim  in  droves 
near  the  mouths  of  rivers  :  in  the  time  of  flood  they 
come  fo  near  the  'land,  that  a  perfon  may  ftroke  them 
with  his  hand :  if  hurt,  they  fwim  out  to  fea  ;  but  prefer.tly 
return  again.  The  females  oblige  the  young  to  Iwim  be¬ 
fore  them,  while  the  other  old  ones  lurround,  and  as  it  were 
guard  them  on  all  fides.  The  affe&ion  between  the  male 
and  female  is  very  great :  for  if  fhe  is  attacked,  he  will 
defend  her  to  the  utmoft  ;  and  if  fhe  is  killed,  will  follow 
her  corpie  to  the  very  fliore,  and  fwim  for  fome  days  near 


1 


T  R  I 

the  plate  it  has  been  landed  at.  They  copulate  in  the  fpring, 
in  the  fame  manner  as  the  human  kind,  efpecially  in  calm 
weather,  towards  the  evening.  The  female  fwims  gently 
about  ;  the  male  purfues  ;  till,  tired  with  wantoning,  file 
flings  herfclf  on  her  back,  and  admits  his  embraces.  Stel- 
ler  thinks  they  go  with  young  about  a  year ;  it  is  certain 
that  they  bring  but  one  young  at  a  time,  which  they  fuckle 
by  two  teats  placed  between  the  breaft.  They  are  vaftly  vo¬ 
racious  and  gluttonous  ;  and  feed  not  only  on  the  fuci  that 
grow  in  the  fea,  but  fuch  as  are  flung  on  the  edges  of  the 
fhore.  When  they  are  filled,  they  fall  afleep  on  their  backs. 
During  their  meals,  they  are  fo  intent  on  their  food,  that 
any  one  may  go  among  them  and  clioofe  which  he  likes  beft. 
Peter  Martyr  gives  an  hit  a  nee  of  one  that  lived  in  a  lake 
of  Hifpaniola  for  25  years,  and  was  fo  tame  as  to  come  to 
the  edge  of  the  fhore  on  being  called ;  and  would  even  per¬ 
form  the  part  of  a  ferry,  and  carry  feveral  people  at  a  time 
on  its  back  to  the  oppofite  fhore. — Their  back  and  their 
fides  are  generally  above  water. 

They  continue  in  the  Kamtfchatkan  and  American  Teas 
the  whole  year;  but  in  winter  are  very ’lean,  fo  that  you 
may  count  their  ribs.  They  are  taken  by  harpoons  faftened 
to  a  ftrong  cord  ;  and  after  they  are  ftruck,  it  requires  the 
united  force  of  30  men  to  draw  them  on  fhore.  Sometimes 
when  they  are  transfixed,  they  will  lay  hold  of  the  rocks 
with  their  paws,  and  flick  fo  fail  as  to  leave  the  fkin  behind 
before  they  can  be  forced  off.  When  a  manati  is  ftruck, 
its  companions  fwim  to  its  affiflance  ;  fome  will  attempt  to 
overturn  the  boat  by  getting  under  it ;  others  will  prefs 
down  the  rope,  in  order  to  break  it ;  and  others  will  flrike 
at  the  harpoons  with  their  tails,  with  a  view  of  getting  it 
out,  in  which  they  often  fucceed.  They  have  not  any 
voice  ;  but  make  a  noife  by  hard  breathing  like  the  fnorting 
cf  a  horfe. 

The  fkin  is  very  thick,  black,  and  full  o^  inequalities,  like 
the  baik  of  oak,  and  fo  hard  as  fcarce  to  be  cut  with  an 
axe,  and  has  no  hair  on  it  :  beneath  the  hair  is  a  thick  blub¬ 
ber,  which  taftes  like  oil  of  almonds.  The  flefh  is  coarfer 
than  beet,  and  will  not  foon  putrffy.  The  young  ones  tafte 
like  veal.  The  fkin  is  ufed  for  fhoes,  and  for  covering  the 
fides  of  boats. 

TRICHOMANES,  in  botany;  a  genus  of  plants  be¬ 
longing  to  the  clafs  of  cryptogamia,  <m\d  order  of  filices.  The 
parts  of  fructification  are  folitary,  and  terminated  by  a  ftyle 
like  a  briftlc,  on  the  very  edge  of  the  leaf.  There  are  1 3 
fpecies;  of  which  two  are  natives  of  Britain,  the  pixidiferum 
and  tunbrigenfe. 

1.  Pixidiferum ,  or  cup-trichomanes,  has  fub  bipinnated 
leaves,  the  pinnae  being  alternate,  clofe-lobed,  and  linear. 
It  is  found  among  flones  in  wet  grounds  in  England.  2. 
Tunbrigenfe ,  or  Tunbridge  trichomanes,  lias  pinnated  leaves, 
the  pinnae  being  oblong,  dichotomous,  decurrent,  and  den- 
tated.  It  is  found  in  the  fiffures  of  moift  rocks  in  Wales, 
and  in  many  rocky  places  in  Scotland. 

TRICOCCEiE  u  three,”  and  “  a  grain”), 

the  name  of  the  38th  order  in  Linnaeus’s  Fragments  of  a 
Natural  Method,  confifting  of  plants  with  a  Angle  three-cor¬ 
nered  capfulc,  having  three  cells,  or  internal  divifions,  each 
containing  a  lingle  feed.  See  Botany,  vol.  iii.  page  4 66. 

TRICOSANTHES,  in  botany;  A  genus  ot  plants  be¬ 
longing  to  the  clafs  of  moncecia ,  and  order  of fyngenefia  ;  and 
in  the  natural  fvftam  ranging  under  the  34th  order,  Cucur - 
bitacea.  There  are  four  fpecies  ;  only  one  of  which  is  cul¬ 
tivated  in  the  Britifii  gardens,  the  anguina  or  fnake-gourd, 
which  is  a  native  of  China,  an  annual,  and  of  the  cucumber 
tribe. 

TRIDENT,  an  attribute  of  Neptune,  being  a  kind  of 
feeptre  which  the  painters  and  po?t3  put  into  the  hands  of 
4  C  2  that 
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Triennial  that  god,  In  form  of  a  fpear  or  fork  with  three  teeth  j  whence 
Trifolium. 


TRIENNIAL,  an  epithet  applied  chiefly  to  officers  or 
employments  which  lad  for  three  years. 

TRJENS,  in  antiquity,  a  copper  money  of  the  value  of 
one  third  of  an  as,  which  on  one  fide  bore  a  Janus  s  head, 
and  on  the  other  a  water  rat.  t  , 

TRIENTALIS,  Chickv/eed  whiter-green,  in  do- 
tany :  A  genus  of  plants  belonging  to  the  clafs  of  heptan - 
dria,  and  order  of  monogynia ;  and  in  the  natural  .iyftem. 
ranging  under  the  20th  order,  Roiace <*>.  The  calyx  is  hep- 
taphyllbus  ;  the  corolla  is  equal  and  plane,  and  is  divided 
into  feven  fegments  ;  the  berry  is  unilocular  and  dry.  i  here 
13  only  one  fpecies,  the  europaa  ;  which  is  indigenous,  and 
the  only  genus  of  hepUndria  that  is  fo. 

The  {talk  is  (ingle,  live  or  fix  inches  high,  terminated 
with  five,  fix,  or  feven,  oval  pointed  leaves  ;  from  tne  centre 
of  which  arife  on  long  footftalks  commonly  two  white  Harry 
flowers,  each  generally  confiding  of  feven  oval  and  equal  pe¬ 
tals,  fucceedcd  by  a  globular  dry  berry,  covered  with  a  thm 
white  rind,  having  one  cell,  and  containing  feveral  angular 
feeds. 

TRIERS,  or  Treves.  See  Treves. 

TRIFOLIUM,  Trefoil,  or  Clover,  in  botany  :  A  ge¬ 
nus  of  plants  belonging  to  the  clafs  of  diadelphia ,  and  order 
of  decandria ;  and  in  the  natural  fyftem  ranging  under  the 
3 2d  order,  Papilionacea .  The  flowers  are  generally  in  round 
heads;  the  pod  is  feareely  longer  than  the  calyx,  univalve, 
not  opening,  deciduous.  The  leaves  are  three  together. 
According  to  Murray’s  edition  of  Linnaeus,  there  arc  46 
fpecies;  of  which  1 7  are  natives  oF  Britain.  We  (hall  deferibe 
feme  of  the  molt  remarkable  of  thefe  : 

1 .  Meliloti  officinalis,  or  melilot,has  naked  raeemous  pods, 
difpermous,  wrinkly,  and  acute,  with  an  erebt  (lalk.  It 
grows  in  corn-fields  and  by  the  way-fides,  but  not  common. 
The  ftalk  is  ered,  firm,  ftriated,  branched,  and  two  or  three 
feet  high  :  the  leaves  ternate,  fmooth,  obtufely  oval,  and  ier- 
rated  :  the  flowers  are  frail,  yellow,  pendulous,  and  grow  in 
long  clofe  fpikes  at  the  tops  of  the  branches  :  the  pod  i& 
very  fhoit,  turgid,  tranfverfely  wrinkled,  pendulous,  and 
contains  either  one  or  two  feeds.  The  plant  has  a  very  pe¬ 
culiar  ftrong  feent,  and  difagreeable,  bitter,  acrid  tafte,  but 
fuch,  however,  as  is  not  di fa gre cable  to  cattle.  The  flowers 
are  fweet-feented.  It  has  generally  been  elleemed  emollient 
and  digeftive,  and  been  ufed  in  fomentations  and  cataplafms, 
particularly  in  the  plafter  employed  in  drefiing  blifters  ;  but 
is  now  laid  afide,  as  its  quality  is  found  to  be  rather  acrid 
and  irritating  than  emollient  or  refolvent.  It  communicates 
a  mod  loathfome  flavour  to  wheat  and  other  grain,  fo  as  to 
render  it  unfit  for  making  bread.  It  grows  in  corn-fields. 

2.  Trifolium  repens ,  white  creeping  trefoil,  or  Dutch  clo¬ 
ver,  has  a  creeping  ftalk,  its  flower  gathered  into  an  umbel- 
Lar  head,  and  its  pods  tetrafpermoiis.  It  is  very  common  in 
fields  and  paftures.  It  is  well  known  to  be  excellent  tedder 
for  cattle  ;  and  the  leaves  are  a  good  ruftic  hygrometer,  as 

vthey  are  always  relaxed  and  flaccid  in  dry  weather,  but  ered 
in  moiit  or  rainy. 

3.  Trifolium  f  ratenfe ,  purple  or  red  clover,  is  diftinguifhed 
by  denfe  fpikes,  unequal  corollas,  by  bearded  (tipulas,  amend¬ 
ing  (talks,  and  by  the  calyx  having  four  equal  teeth.  This 
is  the  botanical  defeription  of  this  fpecies  given  by  Mr  Af¬ 
zelius,  who,  in  a  paper  of  the  fir  ft  vohr.e  of  the  Linncean 
Tranfabtions,  has  been  at  much  pains  to  remove  three  fpecies 
of  the  trifohum  from  the  confuiion  in  which  they  have  been 
long  involved  ;  namely,  the  pratenfe^  medium,  and  alpeltre. 
The  red  clover  is  common  in  meadows  and  paftures,  and  is 
the  fpecies  which  is  generally  cultivated  as  food  for  cattle. 
It  abounds  in  every  part  of  Europe,  in  North  America,  and 


even  in  Siberia.  It  delights  mod  in  rich,  moift,  and  funny 
places  ;  yet  flourifhes  in  dry,  barren,  and  fhady  places.  For  . 
an  aceount  of  the  mode  of  cultivating  it,  fee  Agricul-  flg0Peila> 
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4.  Alpeflre ,  long-leaved  purple  trefoil,  or  mountain  clover, 
is  thus  charaderized  by  Mr  Afzelius.  The  fpikes  are  denfe; 
the  corollas  fomewhat  equal ;  the  (tipulas  are  briflly  and  di¬ 
vergent  ;  the  leaflets  lanceolated  ;  the  (talks  (tiff,  ftraight, 
and  very  Ample.  It  grows  in  dry,  mountainous,  woody 
places,  in  Hungary,  Aufiria,  and  Bohemia,.  &c.  ;  but  is  not 
faid  by  Mr  Afzelius  to  be  a  native  of  Britain. 

5.  The  medium ,  according  to  Mr  Afzelius,  has  alfo  been 
confounded  with  the  two  fpecies  lad  mentioned  ;  but  it  is  to- 
be  diftinguifhed  from  them  by  having  loofe  fpikes,  corollas- 
fomewhat  equal,  dipulas  fubulate  and  connivent,  and  (talks 
fiexnofe  and  branched.  It  is  found  in  dry  elevated  fitua- 
tions,  efpecially  among  fhrubs,  or  in  woods  where  the  foil  b 
chalky  or  clay,  in  England,  Scotland,  Sweden, Denmark,  &c. 

For  a  botanical  defeription  of  the  other  fpecies  of  the* 
tri folium,  fee  Lightfoot’s  Flora  Scotica ,  Berkenhout’s  Sy- 
nopfis  of  the  Natural  Hiftory  of  Great  Britain  and  Ireland, 
arid  Withering’s  Botanical  Arrangements. 

'I' RIG  A,  in  antiquity,  denotes  a  kind  of  carr  or  chariot 
drawn  by  three  horfes  ;  whence  the  name. 

TRIGLA,  in  ichthyology,  a  genus  of  fifties  belonging 
to  the  order  of  thoracic!.  The  head  is  loricated  with  rough 
lines,  and  there  are  feven  rays  in  the  membranes  of  the  gills* 
There  are  1 1  fpecies  ;  of  which  the  principal  are  the  gurnar- 
dus,  or  grey  gurnard  ;  the  cuculus,  or  .red  gurnard  ;  the  ly- 
ra,  or  piper  ;  and  the  hirundo,  or  fapphirine  gurnard, 

TRIGLOCHiN,  in  botany  :  A  genus  of  plants  belong¬ 
ing  to  the  clafs  of  hexandria,  and  order  of  trigynia  ;  and  in 
the  natural  fydem  ranging  under  the  fifth  order,  Tripelatoi - 
dea.  The  calyx  is  triphyllous  ;  the  petals  are  three  ;  there 
is  no  ftyle  ;  the  capfule  opens  at  the  bafe.  There  are  three 
fpecies  ;  of  which  the  paluftre  and  maritimum  are  Britifh. 

1 .  Pahtflre,  or  arrow-headed  grafs,  has  an  oblong  trilo- 
cular  capfule.  The  ftalk  is  Ample,  eight  or  ten  inches* 
high  •,  the  leaves  long  and  narrow  ;  the  flowers  are  greenifh, 
and  grow  at  the  end  of  a  long  (pike.  It  is  frequent  in 
moift  ground. 

2.  Maritimum,  or  fea-fpiked  grafs,  has  ovate  fexlocular 
cap  fide  s ;  the  ftalk  is  (hort ;  the  fpike  long,  and  flowers  pur* 
pi  lib.  It  is  frequent  on  the  fea-coafts.  Linnaeus  fays  that 
cattle  eat  thefe  two  fpecies  with  avidity. 

TRIGLYPHS,  in  arehitedure,  a  fort  of  ornaments  re¬ 
peated  at  equal  intervals,  in  the  Doric  freeze. 

Dialing  Trigon.  See  Dialing. 

TRIGONALIS.  See  Pila. 

TRIGONELLA,  Fenugreek,  in  botany  :  A  genus  of 
plants  belonging  to  the  clafs  of  diadelphia ,  and  order  of  de¬ 
candria  ;  and  in  the  natural  iyftem  arranged  under  the  3 2d 
order,  Papilionacea .  The  vexillum  and  aloe  are  nearly  equal 
and  patent,  refembling  a  tripetalous  corolla.  There  are  1 2 
fpecies  ;  of  which  the  mod  remarkable  is  the  famumgrecum, 
or  fenugreek,  a  native  of  Montpelier  in  France.. 

Fenugreek  is  an  annual  plant,  which  riles  with  a  hollow*, 
branching,  herbaceous  ftalk,  a  foot  and  a  half  long,  gar- 
nhhed  with  trifoliate  leaves,  placed  alternately,  whofc  lobes, 
are  oblong,  oval,  indented  on  their  edges,  and  have  broad 
furrowed  footftalks. 

Fenugreek  feeds  have  a  ftrong  cifagreeable  fmell,  and  an 
unduous  farinaceous  fade  accompanied  with  a  flight  bitter- 
ifhnefs.  The  principal  ufe  ot  thefe  Reds  is  in  cataplafms 
and  fomentations,  for  foftening,  maturating,  and  difeu fling 
tumors  ;  and  in  emollient  and  carminative  glyfters.  They 
are  an  ingredient  in  the  oleum  e  mucilagimhus  of  the  (hops, 
to  which  they  communicate  a  confiderabk  (hare  of  their  fmelh 

'I  Ri- 


T  R  I  G  O  N 


O  M  E  T  R  Y, 


The  art  of  meafuring  the  Tides  and  angles  of  triangles, 
either  plane  or  fpherical,  whence  it  is  accordingly 
called  either  Plane  Trigonometry,  or  Spherical  Tri¬ 
gonometry. 

Trigonometry  is  an  art  of  the  greateft  ufe  in  the  mathe¬ 
matical  fciences,  efpecially  in  aftronomy,  navigation,  furvey- 
ing,  dialing,  geography,  Sec.  Sec.  By  it  we  come  to  know 
the  magnitude  of  the  earth,  the  planets  and  ftars,  their  di¬ 
stances,  motions,  eclipfes,  and  almoft  all  other  uferul  arts 
and  fciences.  Accordingly  we  find  this  art  has  been  culti¬ 
vated  from  the  earlieft  ages  of  mathematical  knowledge. 

Trigonometry,  or  the  resolution  of  triangles,  is  founded 
on  the  mutual  proportions  ,which  fubfiil  between  the  Tides 
and  angles  of  triangles ;  which  proportions  are  known  by 
finding  the  relations  between  the  radius  of  a  circle  and  cer¬ 
tain  other  lines  drawn  in  and  about  the  circle,  called  cords, 
fines,  tangents,  and  fe cants.  The  ancients,  Menelaus,  Hippar¬ 
chus,  Ptolemy,  &c.  performed  their  trigonometry  by  means 
of  the  cords.  As  to  the  fines,  and  the  common  theorems 
relating  to  them,  they  were  introduced  into  trigonometry 
by  the  Moors  or  Arabians,  from  whom  this  art  paffed  into 
Europe,  with  feveral  other  branches  of  fcience.  The  Eu¬ 
ropeans  have  introduced,  fince  the  15th  century,  the  tan¬ 
gents  and  fecants,  with  the  theorems  relating  to  them. 

The  proportion  of  the  fines,  tangents,  &c.  to  their  radius, 
is  fometimes  exprefled  in  common  or  natural  numbers,  which 
conftitute  what  we  call  the  tables  of  natural  fines ,  tangents, 
and fcants .  Sometimes  it  is  exprefled  in  logarithms,  being 
the  logarithms  of  the  faid  natural  fines,  tangents,  Sec .  ;  and 
thefe  conftitute  the  table  of  artificial  fines,  Sic.  Laftly, 
fometimes  the  proportion  is  not  exprefled  in  numbers;  but 
the  feveral  fines,  tangents,  Sec.  are  a&ually  laid  down  upon 
lines  of  feales  ;  whence  the  line  of  fines,  of  tangents.  Sec. 

In  trigonometry,  as  angles  are  meafured  by  arcs  of  a 
circle  described  about  the  angular  point,  fo  the  whole  cir¬ 
cumference  of  the  circle  is  divided  into  n  great  number  of 
parts ;  as  360  degrees,  and  each  degree  into  60  minutes, 
and  each  minute  into  60  feconds,  Sec.  ;  and  then  any  angle 
is  laid  to  confift  of  fo  many  degrees,  minutes,  and  feconds, 
as  are  contained  in  the  arc  that  meafures  the  angle,  or  that 
is  intercepted  between  the  legs  or  Tides  of  the  angle. 

Now  the  fine,  tangent,  and  fecant.  Sec .  of  every  degree 
and  minute,  &c.  of  a  quadrant,  are  calculated  to  the  radius 
I,  and  ranged  in  tables  for  Life  ;  as  alio  the  Iop arithms  of 
the  fame  ;  forming  the  triangular  canon.  And  thefe  num¬ 
bers,  fo  arranged  in  tables,  form  every  fpecies  of  right-angled 
triangles;  fo  that  no  ftich  triangle  can  be  propofed,  but  one 
fimilar  to  it  may  be  there  found,  by  companion  with  which 
the  propofed  one  may  be  computed  by  analogy  01  propor¬ 
tion. 

PLANE  TRIGONOMETRY. 

There  are  ufually  three  methods  of  revolving  triangles, 
or  the  caies  of  trigonometry  ;  viz,  geometrical  confirmation, 
arithmetical  computation,  and  inti rumental  operation.  In 
the  iff  method,  the  triangle  in  queftion  is  conftrudled  by 
drawing  and  laying  down  the  feveral  parts  ol  their  magni¬ 
tudes  given,  viz.  the  fides  from  a  icale  of  equal  parts,  and 
the  angles  from  a  icale  of  cords  or  other  inltrument;  then 
the  unknown  parts  are  mealured  by  the  fame  feales,  and  fo 
they  become  known. 

In  the  2d  method,  having  Hated  the  terms  of  the  propor¬ 
tion  according  to  rule,  which  terms  confift  pattly  of  the 


numbers  of  the  given  fides,  and  partly  of  the  lines,  See .  of 
angles  taken  from  the  tables,  the  proportion  is  then  refolved 
like  all  other  proportions,  in  which  a  4th  term  is  to  be 
found  from  three  given  terms,  by  multiplying  the  2d  and  3d 
together,  and  dividing  the  produce  by  the  ift.  Or,  in  work¬ 
ing  with  the  logarithms,  adding  the  logarithm  of  the  2d 
and  3d  terms  together,  and  from  the  fum  fubtradling  the 
logarithm  of  the  1  ft  term  ;  then  the  number  anfwering  to 
the  remainder  is  the  4th  term  fought. 

To  work  a  cafe  inftrumentally,  as  fuppofe  by  the  loga¬ 
rithm  lines  on  one  fide  of  the  two  foot  feales  :  Extend  the 
compafles  from  the  1  ft  term  to  the  2d  or  3d,  which  hap¬ 
pens  to  be  of  the  fame  kind  with  it ;  then  that  extent  will 
reach  from  the  other  term  to  the  4th.  In  this  operation, 
for  the  fides  of  triangles,  is  lifed  the  line  of  numbers  (mark¬ 
ed  Num.) ;  and  for  the  angles,  the  line  of  fines  or  tangents 
(marked  fin.  and  tan.)  according  as  the  proportion  refpe£ts 
fines  or  tangents.  See  Sector.  . 

In  every  cafe  of  plane  triangles  there  mull  be  three  parts, 
one  at  leaft  of  which  muft  be  a  fide.  And  then  the  diffe¬ 
rent  circumftances,  as  to  the  three  parts  that  may  be  given, 
admit  of  three  cafes  or  varieties  only  ;  viz, 

1  ft,  When  two  of  the  three  parts  given  are  a  fide  and  its 
opppofite  angle.  2d,  When  there  are  given  two  fides  and 
their  contained  angle.  3d,  And,  thirdly,  when  the  three 
fides  are  given. 

To  each  of  thefe  cafes  there  is  a  particular  rule  or  pro¬ 
portion  adapted  for  refolving  it  by. 

1  ft,  The  Rule  for  the  if  Cafe,  or  that  in  which,  of  the 
three  parts  that  are  given,  an  angle  and  its  oppofite  fide  are 
two  of  tfyem,  is  this,  viz.  that  the  fides  are  proportional  to 
the  fines  of  their  oppofite  angles  ;  that  is, 

As  one  fide  given  : 

To  the  fine  of  its  oppofite  angle  :  j 
So  is  another  fide  given  ; 

To  the  line  of  its  oppofite  angles 
Or, 


Plane. 


As  the  fine  of  an  angle  given  ,<.*  2 

To  its  oppofite  fide  :  1 

So  is  the  fine  of  another  angle  given  : 

To  its  oppofite  fide.' 

So  that,  to  find  an*  angle,  we  mlift  begin  the  proportion, 
with  a  given  fide  that  115  oppofite  to  a  given  angle  ;  and  to 
find  a  fide,  we  muft  begin  with  an  angle  oppofite  to  a  given 
fide. 


Example .  Suppofe  in  the  triangle  BDC  (fig.  r.)  there  bepja»e 
given  the  fide  BGrr  106,  DBrrd^,  and  the  angle  BCD  310  '  ^ 

49'  given  ;  to  find  the  angle  BDC  obtufe  and  the  fide  CD. 

1.  Geometrically  by  ConfrvSlon . 

Draw  the  line  BC  equal  to  106,  at  C  make  an  an.^Ie  of  * 

3  ia49(  by  drawing  CD,  take  65  in  your  compaffes?  and* 
with  one  foot  in  B  lay  the  other  upon  the  line  CD  in  D  ; 
draw  the  line  BD:,  and  it  is  done  ;  for  the  angle  D  will  be* 

120°  43',  the  angle  B  270  28',  and  the  fide  DC  569  as 
was  required. 

2.  Arithmetically  by  Logarithms. 

As  the  fide  BD  65  *  -  -  log.  1.81291,  * 

Is  to  fine  angle  C  31°  49/.  -  -  9.7219$ 

So  is  the  fide  BC  iq6  -  -  2.02931 


To  fine  angle  D  1  20° 


31,74729 
1.81291  * 


9,93438 

To 


To  find 'DC. 

As  fine  ang.  C  3  iQ49'  9.721 98 
Is  to  the  fide  BD  6  ;  1.81291 
So  is  fine  ang. B  27. 28  9.66392 


180.0 

The  fiipp.  59.17  of  ang.  D. 

1 20.43  an£*e 
3149  angle  C. 


1147683 

9.72198 


452.32  their  fum. 


To  the  fide  DC  56.88  1.75485 


180.0 

152.32  fum  fubt. 


27.28  angle  B. 

Here  it  may  be  proper  to  obferve,  thati“  the  given  angle 
be  obtufe,  the  angle  fought  will  be  acute  ;  but  when  the 
given  an  trie  is  acute,  and  oppofite  to  a  lefTer  given  fide,  then 
the  required  angle  is  doubtful  whether  acute  or  obtufe  ;  it 
ought  therefore^ to  be  determined  before  the  operation.  For 
it  is  plain  the  above  proportion  produces  59°  -17'  for  the  re¬ 
quired  angle  ;  but  as  it  is  obtufe,  its  fupplement  to  180  de¬ 
grees  mult  be  taken,  viz.  I20°43'. 

By  Gunter . 

“  The  extent  from  65  to  ic6  on  the  line  of  numbers  will 
reach  from  3,1°  49'  to  590  17'  on  the  line  of  lines.” 

2dly,  “  The  extent  from  310  49'  to  27°  28'  on  the  line  of 
Tines  will  reach  from  65  to  56.88  on  the  line  of  numbers.” 

Case  II.  When  there  are  given  two  fides  and  their  con¬ 
tained  angle,  to  find  the  reft,  the  rule  is  this  : 

As  the  fum  of  the  two  given  lides  : 

Is  to  the  difference  of  the  fides  :  : 

So  is  the  tangent  of  half  the  fum  of  the  two  oppofite 
angles  or  cotangent  of  half  the  given  angle  : 

To  tang,  of  half  the  diff.  of  thofe  angles. 

Then  the  half  diff.  added  to  the  half  fum,  gives  the  great- 
^er  of  the  two  unknown  angles;  and  fubtradted  leaves  the 
lefs  of  the  two  angles.  .  . 

Hence,  the  angles  being  now  all  known,  the  remaining 
3d  fide  will  be  found  by  the  former  cafe. 

Example.  The  fide  BC  =  ic9,  BD  =  76  (fig.  2.),  and 
the  angle  CBD  ioi°  30'  given,  to  find  the  angle  BDC  or 
BCD,  and  the  fide  CD. 

1.  Geometrically  by  ConJlruBion. 

Draw  the  line  BC  109,  and  BD,  fo  as  to  make  an  angle 
with  BC  of  ioi°  30',  and  make  BD  equal  to  76  ;  join  BC 
and  BD  with  a  right  line,  and  it  is  done  ;  for  the  angle  D 
being  meafured  by  the  cord  of  6o°,  will  be  470  32>  angle  C 
30°  58',  and  the  fide  DC  144.8,  as  was  required. 

2.  Arithmetically  by  Logarithms . 

Side  BC  109-109  -  18000' 

BD  76  -  7 6  -  3° 


Their  fum  1 8c  33  their  diff.  78  30  fum  of  the  ang. 

_  ■  D  and  C. 

4  Sum  39  15  then 

T o  find  the  angles  D  and  C. 

As  the  fum  of  the  fides  BC  and  BD  =z  185  2.267 1 7 

Is  to  their  difference  -  -  33  1.51851 

So  is  tang.of^the  fum  of  the  anglesC  andD390I5,  9.91 224 


1143075 
2.267 1 7 


To  the  tang  of  4  the  diff.  of  the  anglesC  andD  8°  17'  9.16358 

- - ^  — r 

To  half  the  fum  of  the  angles  D  and  C  -  39°  1 5 

Add  half  the  difference  of  the  angles  C  and  D  817 


To  find  DC, 
As  fine  angle  D  470  32' 

Is  to  the  fide  BC  109 
So  is  fine  angle  B  ioi°  3°; 


To  the  fide  DC  required  144.8 

3.  By  Gunter. 

ift,“  The  extent  from  185  to  3  3  on  the  line  of* numbers  will 
reach  from  390  15'  to  8°  17'  on  the  line  of  tangents  2dly, 
The  extent  from  angle  D  47°  32^  to  7$°  3°'  (^e  fapple- 
ment  of  angle  B)  on  the  line  of  fines,  will  reach  from  the 
fide  BC  ro9  to  144.8,  the  fide  DC  required,  on  the  line  of 
numbers.” 

Case  III.  Is  when  the  three  fides  are  given,  to  find  the 
three  angles  ;  and  the  method  of  refolving  this  cafe  is,  to 
let  a  perpendicular  fall  from  the  greateft  angle  upon  the 
oppofite  fide  or  bafe,  dividing  it  into  two  fegments,  and  the 
whole  triangle  into  two  fmaller  right-angled  triangles :  then 
it  will  be, 

As  the  bafe  or  fum  of  the  two  fegments  : 

Is  to  the  fum  of  the  other  two  fides  :  : 

So  is  the  difference  of  thofe  fides  1 

To  the  difference  of  the  fegments  of  the  bafe. 

Then  half  this  difference  of  the  two  fegments  added  to 
the  half  fum,  or  half  the  bafe,  gives  the  greater  fegment, 
and  fubtradled  gives  the  lefs.  Hence,  in  each  of  the  two 
right-angled  triangles,  there  are  given  the  hypothenufe,  and 
the  bafe,  befides  the  right  angle,  to  find  the  ether  angles 
by  the  firft  cafe. 

Example.  The  fides  BC  (fig-  3  )  105>  BD  =  85,  and 

CD  =  50,  given  to  find  the  angles  BDC,  BCD,  or  CBD. 

T.  Geometrically  by  ConJlruBion. 

Draw  the  line  BC  equal  to  105,  take  CD  50  in  your 
compaffes,  and  with  one  foot  in  C  defenbe  an  arch  ;  then 
take  BD  85  in  your  compaffes,  and  with  one  foot  in 
B  cut  the  former  arch  in  D,  join  BD  and  DC,  and  it  ig 
done  ;  for  the  angle  B,  being  meafured,  will  be  found  28° 
4',  angle  C  530  7',  which  being  added  together,  is  8i°  n't 
their  fum  fubtradled  from  180,  leaves  angle  D  98°  49'  as 
was  required. 

2  Arithmetically  by  Logarithms . 

The  two  fhorteft  fides  are  BD  (  =  85)  and  CD  (=  5°)’ 
the  fum  of  which  is  135,  and  their  difference  35.  The  feg¬ 
ments  of  the  bafe  BC  are  found  in  this  manner  : 

As  the  fide  BC  =  105  log.  2.021 19 

Is  to  the  fum  of  the  fides  BD  &  DC  =  135  2.13033 

So  is  their  difference  —  35  1.54407 

To  the  difference  of  the  feg.  of  BC  n:  45  1.65  32  r 

Thus  the  fum  and  difference  of  the  fegments  of  the  bafe  BC 
being  known,  we  have  only  to  add  half  this  fum  =  524  to 
half  the  difference  =:  224,  and  we  fhall  obtain  the  greater 
fegment,  which  is  =  75  ;  which  fubtradled  from  105,  gives 
30  zz  the  fmaller  fegment.  Then 

To  find  the  angle  BDA. 

As  the  hypothenufe  BD  =  85  log.  1.92942 

Is  to  radius  jo.oocoo 

So  is  the  greater  fegment'*  =z  75  1.87506 

To  the  fum  of  the  angle  BDA  =  9*94564 

The  angle  BDA  therefore  is  equal  to  61 0  56' 

Let  us  now  find  the  angle  ADC,  which  is  done  thus. 
As  the  hypothenufe  DC  50  log.  1.69897 

Is  to  radius  —  io.ocooo 

So  is  the  fmaller  fegment  =  30  1-477 12 

To  the  fine  of  ADC  =  9-77^5 

The  angle  ADC  therefore  is  equal  to  36°  53',  and  the 
whole  angle  BDC  zz  98°  49  . 

6 


9.86786  ’ 

2.03743 
,9-99*  ^ 
12.02862 
9.86786 
2.16076 


Gives  the  greater  angle  D  47  3 2 

Subtr-adted,  gives  the  leffer  angle  C  30  58 


T  R  X  G  O  N 


To  find  the  angle  at  B,  we  have  only  to  fubtraft  the  angle 
BD  V  (z=6i°  56')  from  90°,  and  the  rem.  28°  4'  is  the 
angle  fought.  The  angle  at  C  is  equal  to  53°  y. 

3.  By  Gunter .  ' 

jjl9  ‘The  extent  from  105  to  135,  will  reach  from-  35  to 
43  on  the  line  of  numbers.*  2cf/yy  ‘The  extent  from  85 
to  75,00  the  line  of  numbers,  will  reach  from  radius  to  6i° 
56',  the  angle  BDA  on  the  line  of  lines**  3 dly>  ‘  The 
extent  from  50  to  30  on  the  line  of  numbers,  will  reach 
from  radius  to  angle  ADC  36°  5  3'  on  the  line  of  lines.* 
The  foregoing  three  cafes  include  all  the  varieties  of 
plane  triangles  that  can  happen,  both  of  right  and  oblique- 
angled  triangles.  But  befides  thefe,  there  are  fome  other 
theorems  that  are  ufeful  upon  many  occafions,  or  fuited  to 
fome  particular  forms  of  triangles,  which  are  often  more 
expeditious  in  ufe  than  the  foregoing  general  ones ;  one 
of  which,  for  right-angled  triangles,  as  the  cafe  for  which  it 
ferves  fo  often  occurs,  may  be  here  inferted,  and  is  as  follows. 

Case  TV. When,  in  a  right-angled  triangle,  there  are  given 
the  angles  and  one  leg,  to  find  the  other  leg,  or  the  hypo- 
thenufe.  Then  it  will, 

As  radius 
To  given  leg  AB 
So  tang,  adjacent  the  angle  A 
To  the  oppofiteleg  BC,  and 
So  fee.  of  fame  angle  A 
To  hypot.  AC 
Example.  In  the  triangle  ABC  (fig.  4.),  right-angled 
at  B, 

Given  the  leg  AB  r=  162 
and  the  angle  A  530  y  48'' 

confeq.  the  angle  C  rz  36  52  12 

i.  Geometrically. — Draw  the  leg  AB  1=162  :  Ere&  the 
indefinite  perpendicular  BC  :  Make  the  angle  A  1=  S3°h 
and  the  fide  AC  will  cut  BC  in  C,  and  form  the  triangle 
ABC.  Then,  by  meafuring,  there  will  be  found  AC  = 
270,  and  BC  =  216. 

2.  Arithmetically . 


1 


to  find  BC 
and  AC. 


As  radius 

To  AB 

So  tang.  A 

=  10 
=:  162 
=  53°  7'  48'' 

log.  10*0000000 
-  2*2095150 

10*1249372 

To  BC 

=  216 

2’3344522 

So  fee.  A 

=  53°  7 '  48" 

10*221847  7 

To  AC  - 

II 

o 

-4 

O 

1 

2-4313627 

3.  By  Gunter . 

Extend  the  compares  from  45 0  at  the  end  of  the  tan¬ 
gents  (the  radius)  to  the  tangent  of  53°^-  j  then  that  extent 
will  reach,  on  the  line  of  numbers,  from  162  to  216,  for 
BC.  Again,  extend  the  compafTes  from  36°  5 2!  to  90  on 
the  fines  ;  then  that  extent  will  reach,  on  the  line  of  num. 
bers,  from  162  to  270  for  AC. 

Note,  Another  method,  by  making  every  fide  radius,  is 
orten  added  by  the  authors  on  trigonometry,  which  is  thus  : 
The  given  right-angled  triangle  bein>;  ABC,  make  firft 
the  hypothenufe  AC  radius,  that  is,  with  the  extent  of  AC 
as  a  radius,  and  each  of  the  centres  A  and  C,  deferibe  arcs  CD 
and  AE  (fig.  3.)  ;  then  it  is  evident  that  each  leg  will  re- 
prefent  the  fine  of  its  oppofite  angle,  viz.  the  leg  BC  the  fine 
of  the  arc  CD  or  of  the  angle  A,  and  the  leg  AB  the  fine 
of  the  arc  AE  or  of  the  angle  C.  Again,  making  either 
leg  radius,  the  other  leg  will  reprefent  the  tangent  of  its 
oppofite  angle,  and  the  hypothenufe  the  fecant  of  the  fame 
tingle ;  thus,  with  ladius  AB  and  centre  A  deferibing  the 
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arc  BF,  BC  repr^fents  the  tangent  of  that  arc,  or  of  the 
angle  A,  and  the  hypothenufe  AC  the  fecant  of  the  fame  ; 
or  with  the  radius  BC  and  centre  C  deferibing  the  arc 
BG,  the  other  leg  AB  is  the  tangent  of  that  arc  BG  or 
of  the  angle  C,  and  the  hypothenufe  CA  the  fecant  of  the 
fame. 

And  then  the  general  rule  for  all  thefe  cafes  is  this,  viz . 
that  the  Tides  bear  to  each  other  the  fame  proportions  as  the 
parts  or  things  which  they  reprefent.  And  this  is  called 
making  every  fide  radius.  '  * 
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SPHERICAL  TRIGONOMETRY. 


Sp-herical  Trigonometry  is  the  art  whereby,  from 
three  given  parts  of  a  fpherical  triangle,  we  diicover  the 
reft  ;  and,  like  plane  trigonometry,  is  either  right-angled  or 
oblique  angled.  But  before  we  give  the  analogies  for  the 
folution  of  the  feveral  cafes  in  either,  it  will  be  proper  to 
premife  the  following  theorems : 

Theorem  I.  In  all  right-angled  fpherical  triangles,  the 
fign  of  the  hypothenufe  :  radius  :  :  fine  of  a  leg  :  line  of  its 
oppofite  angle.  And  the  fine  of  a  leg  :  radius  :  :  tangent 
of  the  other  leg  :  tangent  of  its  oppofite  angle. 

Demonjl ration.  Let  EDAFG  {ibid.  fig.  6.)  reprefent 
the  eighth  part  of  a  fphere-  where  the  quadrantal  planes 
EDFG,  EDBC,  are  both  perpendicular  to  the  quadrantal 
plane  ADFB  ;  and  the  quadrantal  plane  ADGC  is  per¬ 
pendicular  to  the  plane  EDFG  ;  and  the  fpherical  triangle 
ABC  is  right-angled  at  B,  where  CA  is-  the  hypothenufe, 
and  BA,  BC,  are  the  legs. 

To  the  arches  GF,  CB,  draw  the  tangents  HF,  OB, 
and  the  fines  GM,  Cl,  on  the  radii  DF,  DB  ;  alfo  draw 
BL  the  line  of  the  arch  AB,  and  CK  the  fine  of  AC  ; 
and  then  join  IK  and  OL.  Now  HF,  OB,  GM,  Cl,  are 
all  perpendicular  to  the  plane  ADFB.  And  HD,  GK, 
OL,  lie  all  in  the  fame  plane  ADGC.  Alfo  FD,  IK,  BLr 
lie  all  in  the  fame  plane  ADGC.  Therefore  the  rightl 
angled  triangles  HFD,  CIK,  ODL,  having  the  equa- 
angles  HDF,  CKI,  OLB,  are  fimilar.  And  CK  :  DG  :  : 

Cl  :  GM ;  that  is,  as  the  fine  of  the  hypothenufe  :  rad.  :  : 
line  of  a  leg  :  fine  of  its  oppofite  angle.  For  GM  is  the  fine 
of  the  arc  GF,  which  measures  the  angle  CAB.  Alio,  LB  :  ■ 
DF  :  :  BO  :  FH  ;  that  is,  as  the  fine  of  a  leg  :  ladius  :  : 
tangent  of  the  other  leg  :  tangent  of  its  oppofite  angle. 

<^E.  D. 

Hence  it  follows,  that  the  fines  of  the  angles  of  any 
oblique  fpherical  triangle  ACD  (fig.  7.)  are  to  one  another*  ■ 
directly,  as  the  fines  of  the  oppofite  lides.  Hence  it  alfo 
follows,  that,  in  right-angled  fpherical  triangles,  having  the 
fame  perpendicular,  the  lints  of  the  bafes  will  be  to  each 
other,  inveifely,  as  the  tangents  or  the  angles  at  the  bafes.  , 

Theorem  II.  In  any  right-angled  fpherical  triangle 
ABG  (fig.  8.)  it  will  be,  As  radius  is  to  the  co-fine  of  one 
leg,  fo  is  the  co-fine  of  the  other  leg  to  the  co-fine  of  the 
hypothenufe. 

Hence,  if  two  right-angled  fpherical  triangles  ABC, 
GBD  (fig.  7.)  have  the  fame  perpendicular  BC,  the  co-fines 
of  their  hypothenufes  wall  be  to  each  other,  directly,  as  the 
co-fines  of  their  bafes. 

Theorem  III.  In  any  fpherical  triangle  it  will  be,  As 
radius  is  to  the  fine  of  either  angle,  fo  is  the  co-line  of  the 
adjacent  leg  to  the  co-line  of  the  oppofite  angle. 

Hence,  in  right-angled  fpherical  triangles,  having  the 
fame  perpendicular,  the  co-fine*  of  the  angles  at  the  bale 
will  be  to  each  other,  dire&ly,  as  the  fines  of  the  vertical 
angles. 

Theorem  IV,  In  any  right-angled  fpherical  triangle 
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it  will  be,  As  radius  is  to  the  co-fine  of  the  hypothtmife, 
fo  is  the  tangent  of  either  angle  to  the  co-tangent  of  the 
other  angle. 

As  the  film  of  the  fines  of  two  unequal  arches  is  to  their 
difference,  fo  is  the  tangent  of  half  the  futn  of  thofe  arches 
to  the  tangent  of  half  their  difference  :  and  as  the  fum  of 
the  co-fines  is  to  their  difference,  fo  is  the  co-tangent  of 
half  the  fnm  of  the  arches  to  the  tangent  of  half  the  dif¬ 
ference  of  the  fame  arches. 

Theorem  V.  In  any  fplierical  triangle  ABC  (fig.  9  and 
10.)  it  will  be,  As  the  co-tangent  of  half  the  fum  of  half 
their  difference,  fo  is  the  co  tangent  of  half  the  bafe  to  the 
tangent  of  the  dittance  (DE)  of  the  perpendicular  from  the 
middle  of  the  bale. 

Since  the  laft  proportion,  by  permutation,  becomes  co- 

AC  4- BC  AC — BC. 

tang.- - ;  co-tang.  AE  :  :  tang.  -  “  tang. 
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DE,  and  as  the  tangents  of  any  two  arches  are,  inverfdy,  Split: 
as  their  co-tangents  ;  it  follows,  therefore,  that  tang.  AE  :  — v 
AC+BC  AC— BC 

tang. - - - : :  tang. - ;■ - :  tang.  DE  ;  or,  that 


2  0  2 
the  tangent  of  half  the  bafe  is  to  the  tangent  of  half  the  fum 
of  the  fides,  as  the  tangent  of  hal  the  difference  of  the  (ides 
to  the  tangent  of  the  diltance  of  the  perpendicular  from  the 
middle  of  the  bafe. 


Theorem  VI.  In  any  fpherical  triangle  ABC  (fig.  9.) 
it  will  be.  As  the  co-tangent  of  half  the  fum  of  the  angles 
at  the  bafe  is  to  the  tangent  of  half  their  difference,  fo  is  the 
tangent  of  half  the  vertical  angle  to  the  tangent  of  the  angle 
which  the  perpendicular  CD  makes  with  the  line  CF  biiec- 
ting  the  vertical  angle. 


The  Solution  of  the  Cases  of  right-angled  fpherical  Triangles,  (fig.  8.). 


Cafe 

Given 

Sought 

Solution  ^ 

1 

The  hyp.  AC  and 

one  angle  A 

The  opposite  leg  As  radius  :  fine  hyp,  AC  :  :  line  A  :  line 
33Q  BC  (by  the  former  part  of  theor.  1.)  . 

2 

The  hyp.  AC  and 

one  angle  A 

The  adjacent  leg 

AB 

As  radius  :  co-hne  or  A  :  :  tang.  AU.  : 

tang.  AB  (by  the  latter  part  of  theor.  1.) 

The  hyp.  AC  and 

3  one  angle  A 

The  other  angle  As  radius  :  co-line  of  AC  :  :  tang.  A  :  co- 

C  tang.  C  (by  theorem  4.) 

4 

The  hyp.  AC  and 
one  leg  AB 

The  other  leg  As  co-line  AB  t  radius  :  :  co-fine  AC  . 

BC  co- fine  BC  (by  theorem  2.) 

5 

The  hyp.  AC  and 
one  leg  AB 

The  oppofite  an-  As  line  AC  :  radius  :  :  line  AB  :  fine  C 

jxle  0  (by  the  former  part  of  theorem  1.) 

6 

The  hyp.  AC  and 

one  leg  AB 

The  adjacent  an- 

gle  A 

As  tang.  AC  :  tang.  AB  ;  :  radius  :  co¬ 
fine  A  (by  theorem  1 .) 

7 

One  leg  AB  and  the 

adjacent  angle  A 

The  other  leg 
BC 

As  radius  :  line  AB  :  :  tangent  A  :  tan¬ 

gent  BC  (by  theorem  4.) 

8 

One  leg  AB  and  the 

adjacent  angle  A 

The  oopofite  an-  As  radius  :  fine  A  :  :  co-iine  ot  AB  .  co- 

rle  C  fine  of  C  (by  theorem  3.) 

9 

One  leg  AB  and  the 
adjacent  angle  A 

The  hyp. 

AC 

As  co-fine  of  A  :  radius  :  :  tang.  A.D  : 

tang.  AC  (by  theorem  1.) 

10 

One  leg  BC  and  the 

oDDofite  angle  A 

The  other  leg  As  tang.  A  :  tang.  BO  :  :  radius  :  tine 

AB  AB  (by  theorem  4.) 

1 1 

One  leg  BC  and  the  The  adjacent  an- 
onnofite  angle  A  glc  C 

As  co  fine  BC  :  radius  :  :  co-line  ot  A  : 
fine  C  (by  theorem  3.) 

1  2 

One  leg  BC  and  the 
oopofite  angle  A 

i’he  hyp.  As  fine  A  :  fine  BC  :  :  radius  :  nne 

AC  (by  theorem  1 . ) 

*3 

Both  legs 

AB  and  BC 

The  hyp. 

AC 

As  radius  :  co-line  A  jd  .*  :  co-line  jjv^  1  co¬ 
fine  AC  (by -theorem  2.) 

Both  legs 

AB  and  BC 

An  angle,  fuppoie 

A 

As  fine  AB  :  radius  :  :  tang.  BC  :  tang. 

A  (by  theorem  4.) 

l5 

Both  angles 

A  and  C 

A  leg,  iuppoie  As  fine  A  :  co  line  C  :  :  radius  :  co-nue. 

AB  AB  (by  theorem  3.) 

Both  angles 

1  ®  A  and  C 

The  hyp.  -  As  tang.  A  :  co-tang.  C  :  :  randius  .  co- 

AC  fine  AC  (by  theorem  4.) 

.  e 

he  ioth>  nth,  and  1 2th  cates  are  amoiguous  ,  mice  it  — 

data,  whether  A,  B,  C,  and  AC,  be  greater  or  lefs  than  90  degrees  each. 


Cafe 
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The  Solution  of  the  Cases  of  oblique  fpherical  Triangles,  (fig.  p  and  10.) 


Cafe 

Given 

Sought 

Solution 

I 

J.  wo  liaes  AC,  BC, 

and  an  angle  A  oppo¬ 
fite  to  one  of  them. 

Hie  angle  B 

oppofite  to 
the  other 

fine  BC  :  fine  A  :  :  line  AC  :  fine  B  (by  theorem  1.) 

JNote,  this  cafe  is  ambiguous  when  BC  is  lefs  than  AC  ; 
iince  it  cannot  be  determined  from  the  data  whether  B  be 
acute  or  obtufe. 

2 

Two  fides  AC,  BC, 

and  an  angle  A  oppo¬ 
fite  to  one  of  them 

The  included 

angle  ACB 

Upon  A13  produced  (if  need  be)  let  tall  the  perpendicular 

CD  ;  then  (by  theorem  4.)  rad.  :  co-fine  AC  :  :  tang.  A  : 
co-tang.  ACD  ;  but  (by  theorem  1.)  as  tang.  BC  :  tang, 
AC  : :  cofine  ACD  :  co-fine  BCD.  Whence  ACB=:ACD 
BCD  is  known. 

3 

I  wo  Tides  AC,  BC, 

and  an  angle  oppofite 
to  one  of  them 

The  other  fide 
AB 

As  lad.  :  co-fine  A  :  :  tang.  AC  :  tang.  AD  (by  theor.  i ) 

and  (by  th>or.  2.)  as  co-fine  AC  :  co-fine  BC  : :  co-fine  AD 
;  co-fine  BD.  Note,  this  and  the  laft  cafe  are  both  ambi¬ 
guous  when  the  firft  is  fo. 

4 

1  wo  fides  AC,  AB, 

and  the  included 
angle  A 

The  other  fide 

BC 

As  rad.  :  co-fine  A  :  :  tang.  AC  :  tang.  AB  (by  theor.  1.) 

I  whence  AD  is  alfo  known  ;  then  (by  theor.  2.)  as  co-fine 
AD  :  co -fine  BD  :  :  co-fine  AC  :  co-fine  BC. 

5 

I  wo  iides  AC,  AB, 
and  the  included 
an  He  A 

Either  of  the 

other  angles, 
fuppofe  B 

As  rad.  :  co-fine  A  : :  tang.  AC  :  tang.  AD  (by  theor.  1.) 
whence  BD  is  known  ;  then  (by  theor.  4.)  as  fine  BD  :  fine 
AD  :  :  tan?.  A  :  tang.  B. 

6 

Two  angles  A,  ACB, 

and  the  fide  AC 
betwixt  them 

Theother  angle 

B  8 

As  rad.  :  co-fine  AB  :  :  tang.  A  :  co-tang  ACD  by  theo¬ 

rem  4.)  whence  BCD  is  alfo  known  ;  then  (by  theor,  2.) 
as  fine  ACD  :  fine  BCD  :  :  co-fine  A  :  co  fine  B. 

7 

I  wo  angles  A,  ACB,  1 

and  the  fide  AC  I 

betwixt  them  | 

Either  of  the 

other  fides, 
fuppofe  BC 

As  rad.  :  co-fine  AC  :  :  tang.  A  :  co-tang.  ACD  (by  theo¬ 
rem  4.)  whence  BCD  is  alfo  known  :  then,  asco-fine  BCD 
:  co  fine  ACD  : :  tang.  AC  :  tang.  BC  (by  theor.  t . i 

8 

Two  angles  A,  B,  and 

a  fide  AC  oppofite  to 
one  of  them 

The  fide  BC 

oppofite  the 
other 

As  fine  B  :  fine  AC  ;  .*  fine  A  1  fine  BC  (by  theorem  1.) 

9 

T  wo  angles  A,  B,  and 
a  fide  AC  oppofite  to 
one  of  them 

The  fide  AB 
betwixt  them 

As  rad.  :  co-fine  A  :  :  tang.  AC  :  tang.  AD  (by  theor.  iTT  . 
and  as  :  tang.  B  :  tang.  A  :  :  fine  AD  :  fine  BD  (by  theo 
rem  4.)  whence  AB  is  alfo  known. 

10 

Two  angles  A,  B,  and 

a  fide  AC  oppofite  to 
one  of  them 

The  other  angle 

ACB 

As  rad.  :  co- fine  AC  :  :  tang.  A  :  co-tang.  ACD  (by  theo¬ 
rem  4. )  and  a3  co-fine  A  :  co-fine  B  :  :  fine  ACD  :  fine  BCD 
(by  theor.  3.)  whence  ACB  is  alfo  known. 

11 

All  the  three  fides 
AB,  AC,  and  BC 

An  angle, 

fuppofe  A 

a  .  .at,  AC+BC  AC— BC 

As  tang.  a  AB  :  tang.  ^  :  :  tang. - - - :  tang. 

DE,  the  diilance  of  the  perpendicular  from  the  middle  of 
the  bafe  (by  theorem  6.)  whence  AD  is  known  :  then,  as 
tan?.  AC  :  tang.  AD  :  :  rad.  :  co-fine  A  ( by  theor.  i.l 

12 

All  the  three  angles 

A,  B,  and  ACB 

A  fide,  fuppofe  1 

AC  | 

1 

1 

~  ‘  ABC+.A  ABC— A  ACB 

As  co-tang.  ^  :  tang.  ^  ::tang.— — :tan- 

of  the  angle  included  by  the  perpendicular  and  a  line  Infec¬ 
ting  the  vertical  angles ;  whence  ACD  is  alfo  known  :  then 
(by  theorem  5.)  tang.  A  ;  co-tang.  ACD  :  :  rad.  co-fine 
AC. 

.  The  following  proportions  ^nd  remarks,  concerning  fphe- 
'thn  rical  triangles  (fele&ed  and  communicated  to  Dr  Hutton 
by  the  reverend  Nevil  Mafkelync,  1).  D.  Aftronomer  Royal, 
F.  R.  S.),  will  alfo  render  the  calculation  of  them  perfpi- 
cuous,  and  free  from  ambiguity. 

1.  A  fpherical  triangle  is  equilateral,  ifofcelar,  or  fcalene, 
according  as  it  has  its  three  angles  all  eqifal,  or  two  of  them 
equal,  or  all  three  unequal ;  and  vice  verfa. 

2.  1  he  greatefl  fide  is  always  oppofite  the  greateft  angle, 
and  thj  fmalleft  fide  oppofite  the  1  mailed  angle. 

^3^  Any  two  Tides  taken  together  are  greater  than  the 
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4-  If  the  three  angles  are  all  acute,  or  all  right,  or  all 
obtufe  ;  the  three  tides  will  be,  accordingly,  all  lefs  than 
90°,  or  equal  to  90°,  or  greater  than  90°  ;  and  vice  verfa . 

5.  If  from  the  three  angles  A,  B,  C,  of  a  triangle  ABC,  Flv  xU 
as  poles,  there  be  described,  upon  the  furface  of  the  fphere,  * 
three  arches  of  a  great  circle  DE,  DF,  FE,  forming  by 

their  interfe&ions  a  new  fpherical  triangle  DEF  ;  each  fide 
of  the  new  triangle  will  be  the  fupplement  or  the  angle 
at  its  pole;  and  each  angle  of  the  fame  triangle  will  be 
the  fupplement  of  the  fide  oppofite  to  it  in  the  triangle  A  BQ. 

6.  In  any  triangle  ABC,  or  Al>C,  right-angled  in  A,  ijl[  Fig,  1%. 
The  angles  at  the  hypothenufe  are  always  of  the  fame  kind 

4  ^  "  as 


0  trigonometry. 

Spherical.  as  their  oppofite  fides  5  *Jfy,  The  hypothenufe  is  left  or  ^>Thef^s  “t?  angksf ^dly,  The"  fide"  including** 


T  R  I 

Tt  dilate  TRIHIL  ATiE,  from  Ires  “three, ’’and  Mum"  an external 

II  mark  on  the  feed  ;”  the  name  of  the  2  3d  clafs  in  Linnaeus  s 
Trlnga.  p  ents  0f  a  Natural  Method  ;  confiding  of  plants  with 
W""v  ‘  three  feeds,  which  are  marked  with  an  external  ccatnx  or 
fear,  where  they  are  fattened  within  the  fruit.  See  Bo- 

^TRIM,  implies  in  general  the  ftate  or  difpofition  by 
which  a  (hip  is  bed  calculated  for  the  feveral  purpofes  of 

113 Thus° the  trim  of  the  hold  denotes  the  moft  convenient 
and  proper  arrangement  of  the  various  matena's  contained 
therein  relatively  to  the  (hip’s  motion  or  (lability  at  tea. 
The  trim  of  the  mads  and  fails  is  alfo  their  mod  appofite 
fituation  with  regard  to  the  condruftion  of  the  (hip  and 
the  effort  of  the  wind  upon  her  fails.  See  Seam assh 
TRINGA,  Sandpiper;  a  genus  of  birds  belonging 
the  order  of  grail*.  The  bill  is  fomewhat  tapering,  and  of 
the  length  of  the  head  ;  the  nodrils  are  fmall  5  the  toes  are 

four  in  number  and  divided,  the  hind  toe  being  frequently 

raifed  from  the  ground.  According  to  Dr  Latham  there 
are  45  fpecies,  oSf  which  18  are  Britilh.  We  (hall  defer, be 
fame  of  the  moft  remarkable.  f  t  . 

1.  Vanellus,  lapwing,  or  tewit,  is  didinguifhed  by  having 
the  bill,  crown  of  the  head,  crett,  and  throat,  of  a  Wackco- 
lour;  there  is  alfo  a  black  line  under  each  eye  ;  the  back 
i,  of  a  purplidi  green  ;  the  wings  and  tail  are  black  and 
white,  and  the  legs  red  :  the  weight  is  8  ounces  and  the 
length  13  inches.  It  lays  four  eggs,  making  a  (light  ned 
with  a  few  bents.  The  eggs  have  an  olive  cad,  and  are 
fpotted  with  black.  The  young,  as  foon  as  hatched,  run 
lfke  chickens :  the  parents  (how  remarkable  folicitu 
them,  dying  with  great  anxiety  and  clamour  ^ar  them^ 
driking  at  either  men  or  dogs  that  approach,  and  often 
fluttering  along  the  ground  like  a  wounded  bird, to  aconfider- 
able  didance  from  their  ned,  to  delude  their  purfuers ;  and 
to  aid  the  deceit,  they  become  more  clamorous  when  mod  re¬ 
mote  from  it :  the  eggs  are  held  in  great  edeem  for  the.r  deh- 
cacy,  and  are  fold  by  the  London  poulterers  for  three  (hillings 
the  dozen.  In  winter,  lapwings  join  in  vaft  flocks  ;  but 
at  that  feafon  are  very  wild  :  their  flefli  is  very  good,  their 
food  being  infe&s  and  worms.  During  O&ober  and  No- 
vember,  they  are  taken  in  the  fens  in  nets,  in  the  fame  man- 
ner  that  ruffs  are  ;  but  are  not  preferved  for  fattening,  be- 

inff  killed  as  foon  as  caught.  .  .  ...  on , 

Pujtnax.  The  male  of  this  fpecies  is  called  ruff,  and 
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the  female  reeve.  The  name  ruff  is  given  to  the  males  be- 
eatife  they  are  furnifhed  with  very  long  feathers,  dand.ng 
out  in  a  remarkable  macner,  not  unlike  the  ruff  worn  by 
our  ancedors.  The  ruff  is  of  as  many  different  colours  as 
there  are  males  ;  but  in  general  it  is  barred  with  black  ;  the 
weight  is  fix  or  feven  ounces ;  the  length,  one  toot,  i  ne 
female,  or  reeve,  has  no  ruff;  the  common  colour  is  brown; 
the  feathers  are  edged  with  a  very  pale  colour;  the  brealt 
and  belly  white.  Its  weight  is  about  four  ounces.  . 

Thefe  birds  appear  in  the  fens  in  the  earheft  fpring,  and 
difappear  about  Michaelmas.  The  reeves  lay  four  eggs  in 


a  tuft  of  grafs,  the  fird  week  in  May,  and  fit  about  a  month.  T 
The  eog s  are  white,  marked  with  large  rufty  fpots.  Fowlers 
avoid  in  general  the  taking  of  the  females ;  not  only  be- 
caufe  they  are  fmaller  than  the  males,  but  that  they  may  be 

left  to  breed.  . 

Soon  after  their  arrival,  the  males  begin  to  hill,,  that  is, 
to  colled  on  feme  dry  bank  near  a  fplafli  of  water,  in  expec¬ 
tation  of  the  females,  who  refort  to  them.  Each  male  keeps 
poffeflion  of  a  fmall  piece  of  ground,  which  it  runs  round 
till  the  grafs  is  worn  quite  away,  and  nothing  but  a  naked 
circle  is  left.  When  a  female  lights,  the  ruffs  immediately 
fall  to  fighting.  It  is  a  vulgar  error,  that  ruffs  mud  be  fed 
in  the  dark  led  they  (hould  dedroy  each  other  by  fighting  on 
admiffion  of  light.  The  truth  is,  every  bird  takes  its  Hand 
in  the  room  as  it  would  in  the  open  fen.  If  another  in¬ 
vades  its  circle,  an  attack  is  made,  and  a  battle  enfues. 
They  make  ufe  of  the  fame  aft  ion  in  fighting  as  a  cock, 
place  their  bills  to  the  ground  and  fpread  their  ruffs.  Mr 
Pennant  fays,  he  has  fet  a  whole  room-full  a-hghting,  by 
making  them  move  their  dations  ;  and  after  quitting  the 
place,  by  peeping  through  a  crevice,  feen  them  refume  their 

■tta.Cfc-  on.  .f  .hot.  hi«.,  h«  Place,  hi. 
net  over  night,  which  is  of  the  fame  kind  as  thofe  that 
are  called  clap  or  day  nets  ;  only  it  is  generally  Angle,  and 
is  about  1 4  yards  long  and  four  broad.  The  fowler  rrforte 
to  his  dand  at  day-break,  at  the  didance  of  one,  two,  three, 
or  four  hundred  yards  from  the  nets,  according  to  the  time 
of  the  feafon  ;  for  the  later  it  is,  the  ihyer  the  birds  grow. 
He  then  makes  his  fird  pull,  taking  fuch  birds  as  he  (mas 
within  reach:  after  that  he  places  his  duffed  birds  or  dales ito 
entice  thofe  that  are  continually  traverfing  the  fen.  When 
the  dales  are  fet,  feldom  more  than  two  or  three  are  taken 
at  a  time.  A  fowler  will  take  40  or  50  dozen  in  a  feafon. 

_ Thefe  birds  are  found  in  Lincolnfhire,  the  lfle  of  Ely, 

and  in  the  Ead  Riding  of  York.  They  v.fit  a  place  called 
Martin- Mere  in  Lancalhire  the  latter  end  of  Mai  ch  or  begin- 
ning  of  April;  but  do  not  continue  there  above  three  weeks; 
where  they  are  taken  in  nets,  and  fattened  for  the  table  with 
bread  and  milk,  hempfeed,  and  fomet.mes  boiled  wheat ; 
but  if  expedition  is  required,  fugar  is  added,  which  wi 
make  them  in  a  fortnight’s  time  a  lump  of  fat :  they  then 
fell  for  two  (hillings  or  half  a  crown  a-piece.  They  are  dre  - 
fed  like  the  woodcock,  with  their  intedines  ;  and  when  kil¬ 
led  at  the  critical  time,  fay  the  Epicures,  are  the  mod  de¬ 
licious  of  all  morfels.  ,  , 

Canutus,  or  knot,  has  the  forehead,  chin,  and  lower 


Lanutus,  or  khul,  uaa  '  .  .  i 

part  of  the  neck,  brown,  inclining  to  alh-colour  5  the  back 
and  fcapulars  deep  brown,  edged  with 1  a  h  colour ■  ;  the  co¬ 
verts  of  the  wings  white,  the  edges  of  the  lower  order  deep  y 
fo,  forming  a  white  bar ;  the  bread,  fides,  and  belly  wh  te 
the  two  fird  dreaked  with  brown  ;  the  coverts  of  the  ta 
marked  with  white  and  dulky  fpots  alternately  j  the  t 
adi  coloured,  the  outmod  feather  on  each  fide  white  * 
legs  of  a  bluifli  grey  ;  and  the  toes,  as  a  fpecial  ma  , 
vided  to  the  very  bottom ;  the  weight  four  ounces^ and^ 
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half. — Thefe  birds,  when  fattened,  are  preferred  by  fome  TRINITY,  in  theology,  the  ineffable  myftery  of  three  Trinity 
to  the  ruffs  themfelves.  T hey  are  taken  in  great  numbers  perfons  in  one  God;  Father,  Son,  and  Holy  Spirit.  See 
on  the  coafts  of  Lincolnfhire,  in  netsfuch  as  are  employed  in  Theology.  n°  6i. 
taking  ruffs ;  with  two  or  three  dozens  of  dales  of  wood  TRiNnr-Houfe .  See  London,  n°  49. 

painted  like  the  birds,  placed  within  ;  14  dozens  have  been  T^RiNiTT-Sunday^  a  feftival  obferved  on  the  Sunday  next 

taken  at  once.  Their  feafon  is  from  the  beginning  of  after  Whitfunday,  in  honour  of  the  holy  Trinity.  The 


Tripoli. 


Augufl  to  that  of  November.  They  difappear  with  the  firft 
frofts.  Camden  fays  they  derive  their  name  from  king  Ca¬ 
nute,  Knute,  or  Knout,  as  he  is  fometimes  called  ;  probably 
becaufe  they  were  a  favourite  difh  with  that  monarch.  We 
know  that  he  kept  the  feaft  of  the  purification  of  the  Vir¬ 
gin  Mary  with  great  pomp  and  magnificence  at  Ely  ;  and 
this  being  one  of  the  fen*birds,  it  is  not  unlikely  but  he  met 
with  it  there. 

4.  The  hypoleucosy  or  common  fandpiper,  except  in  pair¬ 
ing  time,  is  a  folitary  bird  :  it  is  never  found  near  the  fea, 
but  frequents  rivers,  lakes,  and  other  frefh  waters.  Its  head 
is  brown,  ftreaked  with  downward  black  lines ;  the  neck 
an  obfeure  afh-colour ;  the  back  and  coverts  of  the  wings 
brown,  mixed  with  a  glofTy  green,  elegantly  marked  with 
tranfverfe  dufky  lines ;  the  breaft  and  belly  are  of  a  pure 
white  ;  the  quill-feathers  and  the  middle  feathers  of  the  tail 
are  brown  ;  the  legs  of  a  dull  pale  green. 

5.  The  alpina ,  or  dunling  fandpiper,  is  at  once  diftin- 
guifhed  from  the  others  by  the  Angularity  of  its  colours. 
The  back,  head,  and  upper  part  of  the  neck,  arc  ferru¬ 
ginous,  marked  with  large  black  fpots  ;  the  lower  part  of 
the  neck  white,  marked  with  fhort  dufky  ftreaks  j  the  co¬ 
verts  of  the  wings  afh-colour  ;  the  belly  white,  marked  with 
large  black  fpots,  or  with  a  black  crefcent  pointing  towards 
the  thighs  ;  the  tail  is  afh- coloured  ;  legs  black  ;  toes  di¬ 
vided  to  their  origin.  In  fize  it  is  fuperior  to  that  of  a 
lark.  Thefe  birds  are  found  on  our  fea-coafts ;  but  may 
be  reckoned  among  the  more  rare  kinds.  They  lay  four 
eggs  of  a  dirty  white  colour,  blotched  with  brown  round 
the  thicker  end,  and  marked  with  a  few  fmall  fpots  of  the 
fame  colour  on  the  fmaller  end.  They  are  common  on  the 
Yorkfhire  coafts,  and  efteemed  a  great  delicacy. 

6.  The  cinclus ,  purre,  or  flint,  is  in  length  inches  ; 
the  head  and  hind  part  of  the  neck  are  afh-coloured,  mark¬ 
ed  with  dufky  lines  ;  a  white  ftroke  divides  the  bill 
and  eyes  ;  the  back  is  of  a  brownifh  afh-colour  ;  the  breaft 
and  belly  white  ;  the  coverts  of  the  wings  and  tail  a 
daik  brown,  edged  with  light  afh-colour  or  white  ;  the  up¬ 
per  part  of  the  quill- feathers  dufky,  the  lower  white  ;  the 
legs  of  a  dufky  green  ;  the  toes  divided  to  their  origin 


obfervation  of  this  feftival  was  firft  enjoined  in  the  council 
of  Arles,  anno  1260. 

TRINOB  ANTES,  (anc.  geog.)  a  people  of  Britain, 
fuppofed  to  have  occupied  Middlefex  and  Effex. 

TRIO,  in  mufic,  a  part  of  a  concert  wherein  three  per¬ 
fons  fing  ;  or,  more  properly,  a  mufical  compofition  confift- 
ing  of  three  parts. 

TRIPHTHONG,  in  grammar,  an  affemblage  or  con- 
courfe  of  three  vowels  in  one  fyllable ;  as  qua. 

TRIPLE,  in  mulic,  is  one  of  the  fpecies  of  meafure  or 
time.  See  Music. 

TRIPOD,  in  antiquity,  a  famed  facred  feat  or  ftool, 
fupported  by  three  feet,  whereon  the  prieft3  and  fybils  were 
placed  to  render  oracles.  It  was  on  the  tripod  that  the 
gods  were  laid  to  infpire  the  Pythias  with  that  divine  fury 
and  enthufiafm  wherewith,  they  were  feized  at  the  delivery 
of  their  predictions. 

TRIPOLI,  a  country  of  Africa,  in  Barbary;  bounded 
on  the  north  by  the  Mediterranean  fea  ;  on  the  fouth,  by 
the  country  of  the  Beriberies ;  on  the  weft,  by  the  king¬ 
dom  of  Tunis,  Biledulgerid,  and  a  territory  of  the  Gadamis; 
and  on  the  eaft,  by  Egypt.  It  is  about  925  miles  along 
the  fea  coaft  ;  but  the  breadth  is  various.  Some  parts  of 
it  are  pretty  fruitful ;  but  that  towards  Egypt  is  a  Tandy 
defert.  It  had  the  title  of  a  kingdom  ;  but  is  now  a  repu. 
blic,  governed  by  a  dey.  He  is  not  abfolute,  for  a  Turkifh 
bafhaw  refides  here,  who  receives  his  authority  fr®m  the 
grand  feignior,  and  has  a  power  of  controling  the  dey,  and 
levying  taxes  on  the  people.  The  dey  is  elected  by  the 
foldiers,  who  make  no  fcruple  of  depofing  him  when  they 
pleafe. 

Tripoli,  a  confiderable  town  of  Africa,  and  capital  of 
a  republic  of  the  fame  name  in  Barbary,  and  under  protec¬ 
tion  of  the  grand  feignior,  with  a  caftle  and  a  fort.  It  is 
pretty  large,  and  the  inhabitants  are  noted  pirates.  It  was 
taken  by  Charles  V.  who  fettled  the  knights  of  Malta 
there  ;  but  they  were  driven  away  by  the  Turks  in  155 1. 
It  was  formerly  very  fiourifhing  ;  and  has  now  fome  trade 
in  fluffs,  faffron,  corn,  oil,  wool,  dates,  oftrich  feathers,  and 
w  _  fkins :  but  they  make  more  of  the  Chriftian  flaves  which 

The  bill  an  inch  and  a  half  long,  fiender,  and  black  ;  irides  .they  take  at  lea  ;  for  they  either  fet  high  ranfoms  upon 


dufky. — Thefe  birds  come  in  prodigious  flocks  on  our  fea- 
coafts  during  the  winter  :  in  their  flight  they  perform  their 
evolutions  with  great  regularity  ;  appearing  like  a  white 
or  a  dufky  cloud,  as  they  turn  their  backs  or  their  breafts 
towards  you.  They  leave  our  fhores  in  fpring,  and  retire 
to  fome  unknown  place  to  breed.  They  were  formerly  a 
well  known  difh  at  our  tables. 

TRINIDAD,  an  ifland  in  the  gulf  of  Mexico,  feparated 
from  New  Andalufia,  in  Terra  Firma,  by  a  ftrait,  about 
three  miles  over.  The  foil  is  fruitful,  producing  fugar, 
cotton,  Indian  com,  fine  tobacco,  and  fruits ;  but  the  air 
is  unhealthy.  It  was  taken  by  Sir  Walter  Raleigh  in  1 595, 
and  by  the  French  in  167 6,  who  plundered  the  ifland  and 
then  left  it.  It  is  about  62  miles  in  length,  and  45  in 
breadth  ;  and  was  difeovered  by  Chriftopher  Columbus  in 
1498.  There  is  a  bituminous  lake  in  this  ifland  ;  for  an 
account  of  which,  fee  the  article  Petroleum,  p.252. 
note  B. 

TRINITARIANS,  thofe  who  believe  in  the  Trinity  5 
thofe  who  do  not  believe  therein  being  called  Antitrini- 
txrihns. 


them,  or  make  them  perform  all  forts  of  work.  It  is  feated 
on  the  coaft  of  the  Mediterranean,  in  a  fandy  foil/-  and  fur- 
rounded  by  a  wall,  (Lengthened  by  other  fortifications.  E. 
Long.  13.  12.  N.  Lat.  32.  34. 

Tripoli,  called  Tripolis  of  Syria,  to  diftinguifh  it  from 
Tripoli  in  Barbary ,  received  its  name  from  its  being  an¬ 
ciently  formed  of  three  cities  at  a  fmall  diftance  from  each 
other,  one  of  which  belonged  to  the  Aradians,  or  ancient 
kingdom  of  Arad,  the  fecond  to  the  Sidonians,  and  the 
third  to  the  Tyrians,  perhaps  as  a  common  mart  to  thofe 
maritime  powers.  The  prefent  town  of  Tripoli  is  built  at 
the  diftance  of  a  mile  and  a  half  from  the  other,  upon  the 
declivity  of  a  hill  facing  the  fea,  in  340  20'  north  latitude, 
and  in  35°  50'  eaft  longitude  from  Greenwich.  It  is  fur- 
rounded  with  walls,  fortified  with  ieven  high  ftrong  towers, 
and  a  caftle,  all  of  Gothic  architecture  ;  but  the  ftrtets  are 
narrow,  and  the  houfts  low.  The  city  contains  about  8000 
lioufes,  and  near  60,000  inhabitants,  confiding  of  Tuiks, 
Chriftians,  and  Jews.  The  bafha,  or  pacha,  who  refides  in 
the  caftle,  where  their  is  a  garrifon  of  200  janizaries,  go- 
erns  the  adjacent  territory,  in  which  there  is  plenty  oi  fruit, 
v  4  D  2  and 
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and  a  great  number  of  mulberry-trees,  which  enable  the  in- 
habitants  to  carry  on  a  filk  manufa&ure,  from  which  they 
t  draw  confiderable  profit. 

All  the  environs  of  Tripoli  are  laid  out  in  orchards,  where 
the  mopal  grows  fpontaneoufly,  and  the  white-mulberry  is 
cultivated  for  the  filk-worm  •,  the  pomegranate,  orange,  and 
lemon  trees  for  their  fruit,  which  is  here  very  fine.  The 
country,  though  delightful  to  the  eye,,  is  unhealthy  ;  from 
July  to  September,  epidemic  fevers,  like  thofe.  of  Scande- 
roon  and  Cyprus,  prevail,  and  are  principally  caufed.by  the 
artificial  inundations  made  for  the  purpofe  of  watering  the 
mulberry  trees,  to  enable  them  to  throw  out  their  fecoad 
leaves,  and  from  a  want  of  free  circulation  of  air,  the  city 
being  open  only  to  the  weftward. 

Tripoli,  a  genus  of  argillaceous  earth,  much  ufed  in  the 
polifhing  of  metals.  It  has  its  name  fiom  Tripoli  in  Bai- 
bary,  from  whence  it  was  formerly  brought  to  us,  and  has 
the  following  properties:  J.  It  does  not  effervefee  with 
any  of  the  acids.  2.  It  hardens  in  the  fire  ;  and  by  a  con- 
fiderable  heat,  its  furfaee  becomes  vitrified.  3.  Every  kind 
of  it,  excepting  that  found  in  England,  becomes  red  by 
calcination/  4.  It  is  fnfible  by  mixture  with  calcareous 
earth,  as  well  as  by  means  of  borax  and  microcofmic  fait. 

5.  Generally  no  fait  can  be  extracted  by  waffling,  though 
fometimes  the  marine  and  vitriolic  acid  may  be  extracted  by 
dift illation.  6.  When  crude  it  imbibes  water,  but  is  not 
diffufible  in  it.  7.  It  tallies  like  common  chalk,  and  feels 
fandy  between  the  teeth,  though  no  fand  can  by  any  means 
be  extra&ed  from  it. 

Tripoli  is  found  of  two  different  kinds  :  1.  Solid,  and  of 
a  rough  texture  ;  brown,  yellowifh,  and  fpotted  like  marble. 
2.  Friable  and  compact ;  granulated,  brown,  or  yellow ifh  ; 
this  laff  being  the  kind  met  with  in  England.  This  laft 
kind  has  alfo  been  found  in  Scotland  ;  but  the  rotten  ffone 
found  in  Derbyfhire,  and  likewife  much  ufed  in  polifhing, 
is  quite  another  fubftance.  According  to  Ferber,  the  rot¬ 
ten  ffone  is  tripoli  mixed  with  a  calcareous  earth.  In  the 
memoirs  of  the  academy  at  Paris,  for  1 7^9’  ^  *s  afferted, 
that  tripoli  is  a  volcanic  produft.  In  proof  ,  of  this,  .we 
are  theie  informed,  that  a  coal-mine  at  St  Eftienne  having 
accidentally  taken  fire,  and  the  fire  having  extended  to  fome 
beds  of  fcliiftus  and  bitumen,  tripoli  was  found  in  the  burnt 
parts  of  the  ffruta,  but  nowhere  elfe.  Cronftedt  is  of  opi¬ 
nion,  that  100  parts  of  it  contain  90  of  ftliceous  earth,.  7 
of  arg ill,  and  3  of  iron  ;  but  the  red  fort  probably  contains 
more  iron. 

TRIPTOLEMUS,  laws  of.  See  Mysteries,  nfi  74. 

TRIQUETROUS,  among  botanifts,  expreffes  a  fruit 
or  leaf  that  has  three  lides  or  faces  all  flat. 

TRIREMIS,  in  antiquity,  a  galley  with  three  ranks  of 
oars  on  a  fide. 

TRISMEGISTUS,  an  epithet  or  furname  given  to  one 
of  the  two  Hermefes.  See  Thoth. 

TRISMUS,  the  locked  jaw.  See  Medicine,  n°28o. 

TRISSYLLABLE,  in  grammar,  a  word  confiftmg  of 
three  fyliables 

TRITICUM,  WHEAT,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  iriandria ,  and  order  of  digynia  ;  and 
in  the  natural  fyftem  ranging  under  the  4th  order,  Gramma . 
The  calyx  is  bivalve,  folitary,  and  gent  rally  containing  three 
florets  ;  the  corolla  is  bivalve,  one  valve  being  bluntifii,  the 
other  acute.  T  here  are  1 5  fpecies  ;  the  <zjlivum9  fummer 
or  fprir.g  wheat ;  hybtrnum ,  winter  Lammas,  or  commonwheat; 
compofitum ,  turgidum ,  or  cone- wheat ;  polonium ,  or  Polifli 
wheat  ;y^7/£,orfpelt  wheat  5  monococcum^orowt'  grained  wheat; 
projh  atum ,  or  trailing  wheat-grafs ;  pumilum ,  01  dwarf  wheat- 
grafs  j  junceum ,  or  rulh  wheat-grafs ;  repens ,  or  couch-grais; 


tenellum ,  or  tender  wheat-grafs ;  marltimum ,  or  fea  wheat-  Triticum, 

grafs  ;  unilaterale ,  or  fpiked  fea- wheat ;  unioloides ,  or  linear - r-rf 

fpiked  wheat- grafs. — Of  what  country  the  firft  fix  fpecies 
are  natives,  cannot  now  be  determined  :  the  proftratum  is 


a  native  of  Siberia ;  the  junceum,  repens,  unilateral,  and 
marltimum,  are  natives  of  Britain  ;  the  tenellum  is  a  na- 
tive  of  Spain  ;  and  the  unioloides  is  a  native  of  Italy.  It 
may  alfo  be  obferved,  that  the  firft  nine  are  annuals,  the  reft 
are  perennials.  See  Agriculture,  n°  1 22  ;  and  Husban¬ 
dry,  Pait  I. 

Linnaeus  comprehends  the  different  kinds  or  wheat  cuU 
tivated  at  prefent  under  fix  fpecies  ;  but  cultivation  has  pro¬ 
duced  a  great  many  varieties  from  thefe. 

i.  Triticum  aftivum,  or  fpring- wheat,  hath  four  flower? 
in  a  calyx,  three  of  which  moftly  bear  grain.  The  calyces 
{land  pretty  diftant,  from  each  other  on  both  fides  a  flat 
imooth  receptacle.  The  leaves  of  the  calyx  are  keel  fhaped, 
finooth,  and  they  terminate  with  a  fhort  arifta.  The  glumes 
of  the  flowers  are  fmooth  and  bellying,  and  the  outer  leaf  of 
three  of  the  glumes  in  every  calyx  is  terminated  by  a  long 
arifta,  but  the  three  inner  ones  are  beardlefs.  The  grain  is 
rather  longer  and  thinner  than  the  common  wheaL  It  is 
fuppofed  to  be  a  native  of  fome  part  of  Tartary.  T  he  far¬ 
mers  call  it  Spring  Wheat)  becaule  it  will  come  to  the  fickle 
with  the  common  wheat,  though  it  be  fown  in  February  or 
March.  The  varieties  of  it  are  :  Triticum  aflivum  fpica et 
grana  rubente .  Spring  wheat,  with  a  red  fpike  and  grain. 

Triticum  ajlivum  mbrum ,  fpica  alba .  Red  fpring  wheat,  with 
a  white  fpike.  Triticum  ajlivum,  fpica  et  grana  alba.  Spring 
wheat,  with  a  white  fpike  and  grain.  — 2.  Triticum^  hybernum , 
winter  or  common  wheat,  has  alfo  four  flowers  in  a  calyx, 
three  of  which  are  moftly  produ&ive.  The  calyces  ftand 
on  each  fide  a  fmooth  fiat  receptacle,  as  in  the  former 
fpecies,  but  they  are  not  quite  fo  far  aiunder.  The  leaves 
of  the  calyx  are  bellying,  and  fo  fmooth  that  they  appear 
as  if  poli flied,  but  they  have  no  arifta.  The  glumis  of  the 
flowers  too  are  fmooth,  and  the  outer  ones  near  the  top  of 
the  fpike  are  often  tipped  with  ftiort  ariftae.  The  grain  is 
rather  plumper  than  the  former,  and  is  the  fort  moft  gene¬ 
rally  fown  in  England  ;  whence  the  name  of  common  wheat. 
Its  varieties  are  :  T riticum  hybernum ,  fpica  et  grana  rubente... 
Common  wheat,  with  a  red  fpike  and  grain.  Triticum  hy¬ 
bernum  rubrum ,  fpica  alba .  Common  red  wheat,  with  a 
white  fpike.  Triticum  hybernum ,  fpica  et  grana  alba .  Common 
wheat,  with  a  white  fpike  and  grain.  —  3*  triticum  turgidumy 
thick  fpiked  or  cone-wheat,  is  eafily  diftinguifhed  from  ei¬ 
ther  of  the  former  ;  for  though  it  has  four  flowers  in  a  ca¬ 
lyx  after  the  manner  of  them,  yet  the  whole  calyx  and  the 
edges  of  the  glumes  are  covered  with  loft  hairs.  The  caly¬ 
ces  too  ftand  thicker  on  the  receptacle,  which  make  the 
fpike  appear  more  turgid.  Some  of  the  outer  glumes  near 
the  top" of  the  fpike  are  terminated  by  fhort  arifta?,  like  thofe 
of  the  common  wheat.  The  gram  is  fliorter,  plumper,  and 
more  convex  on  the  baek  than  either  of  the  former  fpecies. 
Its  varieties  are  numerous,  and  have  various  appellations  in 
different  counties,  owing  to  the  great  affinity  of  feveral  of 
them.  Thofe  moft  eafiiy  to  be  diftinguifhed  are  Triticum 
turgidum  conicum  album.  White  cone  wheat.  Triticum  tur¬ 
gidum  conicum  rubrum.  Red  cone  wheat.  Triticum  turgidum 
anjliferum.  Bearded  cone  wheat.  Triticum  turgidumy  fpica 
multiplici.  Cone  wheat,  with  many  ears.  The  third  variety 
is  what  the  farmers  call  clog  wheat ,  fquare  wheat ,  and  rivets. 
The  grain  of  this  is  remarkably  convex  on  one  tide,  and 
when  ripe  the  awns  generally  break  in  pieces  and  fall  off. 
This  fort  is  very  productive,  but  it  yields  an  inferior  flour 
to  what  the  former  two  fpecies  do.  —  4.  Triticum  Polo- 
nicum .  or  Folilh  wheat,  has  fome  refemblance  to  the  turgi- 
t  dum, 
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dum,  but  both  grain  and  fpike  are  longer,  The  calyx  con¬ 
tains  only  two  flowers,  and  the  glumes  aie  furnifhed  with 
j  very  long  ariftse  ,*  the  teeth  of  the  midrib  are  bearded.  As 
this  fort  is  feldom  fown  in  England,  there  is  no  telling  what 
varieties  it  produces. — 5.  <Triticum  Spelta ,  fpelt  or  German 
wheat..  At  fiift  view  this  has  a  great  refemblance  to  barley, 
but  it  has  no  involucrum.  The  calyx  is  truncated;  that  is, 
it  appears  as  if  the  ends  were  fnipped  off,  and  it  contains 
four  flowers,  two  of  which  are  hermaphrodite  and  the 
glumes  bearded,  but  the  intermediate  ones  are  neuter. 
There  are  two  rows  of  grain  as  in  barley,  but  they  are 
fhaped  like  wheat.  It  is  much  cultivated  in  France, 
Germany,  and  Italy.  6.  Triticum  monococcum ,  St  Peter’s 
corn,  or  one-grained  wheat,  has  three  flowers  in  each 
calyx  alternately  bearded,  and  the  middle  one  neuter.  The 
fpike  is  fhining,  and  has  two  rows  of  grain  in  the  man¬ 
ner  of  barley.  Where  it  grows  naturally  is  not  known,  but 
it  is  cultivated  in  Germany  ;  and  in  conjunction  with  fpek 
wheat  is  there  made  into  bread,  which  is  coarfe,  and  not  fo 
nourishing  as  that  made  of  common  wheat.  Malt  made  of 
any  of  our  wheats  is  often  put  into  beer,  and  a  fmall  quan¬ 
tity  of  it  will  give  a  large  brewing  a  fine  brown  tranfparent 
tincture. 

TRITON,  a  fea  demigod,  held  by  the  ancients  to  be  an 
officer  or  trumpeter  of  Neptune,  attending  on  him,  and  car¬ 
rying  his  orders  from  fea  to  fea. 

TRITURATION,  the  a&  of  reducing  a  folid  body  in¬ 
to  a  fubtile  powder;  called  alfo  pulverifation  and  levigation. 

TRIUMPH,  in  Roman  antiquity,  a  public  and  folemn 
honour  conferred  by  the  Romans  on  ja  vi&orious  general  by 
allowing  him  a  magnificent  entry  in  the  city. 

The  greater  triumph,  called  alfo  curulu ,  or  fimply  the  tri - 
vnjpb ,  was  decreed  by  the  fenate  to  a  general,  upon  the  con¬ 
quering  of  a  province  or  gaining  a  fignal  victory.  The  day 
appointed  for  the  ceremony  being  arrived,  fcaffolds  were  erec¬ 
ted  in  the  forum  and  circus,  and  all  the  other  parts  of  the 
city  where  they  could  belt  behold  the  pomp  :  the  fenate  went 
to  meet  the  conqueror  without  the  gate  called  Capena  or 
Triumphalis ,  and  marched  back  in  order  to  the  Capitol;  the 
ways  being  cleared  and  clean  fed  by  a  number  of  ojfficers  and 
tipftaffs,  who  diove  away  fucli  as  thronged  the  pafiage  or 
draggled  up  and  down.  The  general  was  clad  in  a  rich 
purple  robe,  interwoven  with  figures  of  gold,  fetting  forth 
Ids  great  exploits;  his  bufkins  were  befet  with  pearl ;  and 
he  wore  a  crown,  which  at  firft  was  only  laurel,  but  after¬ 
wards  gold  ;  in  one  hand  he  bore  a  branch  of  laurel,  and  in 
the  other  a  truncheon.  He  was  carried  in  a  magnificent 
chariot,  adorned  with  ivory  and  plates  of  gold,  drawn  ulu- 
ally  by  two  white  horfes ;  though  fometimes  by  other  ani¬ 
mals,  as  that  of  Pompey,  when  lie  triumphed  over  Africa, 
by  elephants ;  that  of  Marc  Antony  by  lions ;  that  of  Heli- 
ogabalus  by  tygers ;  that  of  Aurelian  by  deer,  &c.  His 
children  were  at  his  feet,  and  fometimes  on  the  chariot- 
Lorles.  The  proceffion  was  led  up  by  the  muficians,  who 
played  triumphal  pieces  in  praife  of  the  general :  thefe  were 
followed  by  young  men,  who  led  the  viftims  to  the  facrifice, 
with  their  horns  gilded,  and  their  heads  adorned  with  ri¬ 
bands  and  garlands ;  next  came  the  carts  and  waggons,  load¬ 
ed  with  all  the  fpoils  taken  from  the  enemy,  with  their  horfes, 
chariots,  &c.;  thefe  were  followed  by  the  kings,  princes^  and 
generals,  who  had  been  taken  captives,  loaded  with  chains  : 
after  thefe  appeared  the  triumphal  chariot,  before  which,  as 
it  pafied,  they  all  along  Arewed  flowers,  and  the  people  with 
loud  acclamations  called  out,  lo  triumphs!  The  chariot  was 
followed  by  the  fenate,  clad  in  white  robes  ;  and  the  fenate 
by  fuch  cit  izens  as  had  been  fet  at  liberty  or  ranlomed  ;  and 
the  proceffion  was  doled  by  the  prieils  and  their  officers  and 


utenfils,  with  b  white  ox  led  along  for  the  chief  vi&im.  In 
this  order  they  proceeded  through  the  triumphal  gate,  along 
the  via  facra,  fio  the  Capitol,  where  the  vidims  were  flain. 
In  the  mean  time  all  the  temples  were  open,  and  all  the  al¬ 
tars  loaded  with  offerings  and  incenfe  ;  games  and  combats 
were  celebrated  in  the  public  places,  and  rejoicings  appeared 
every  where. 

TRIUMVIR,  one  of  three  perfons  who  govern  abfolute- 
ly,  and  with  equal  authority,  in  a  date.  It  is  chiefly  ap¬ 
plied  to  the  Roman  government:  Cse far,  Pompey,  and  Craf- 
ius,  w^ere  the  firfl  triumvirs  who  divided  the  government 
among  them.  There  were  alfo  other  officers  fo  called  ;  as 
the  triumviri  or  trefviri  capitales,  who  were  tht  keepers  of 
the  public  gaol:  they  had  the  office  of  punifhing  malefa&ors; 
for  which  purpofe  they  kept  eight  li&ors  under  them. 

TROAS,  a  country  or  Phrygia  in  Afia  Minor,  of  which 
Troy  was  the  capital.  When  Troas  is  taken  for  the  whole 
kingdom  of  Priam,  it  may  be  faid  to  contain  Myfia  and  Phry¬ 
gia  Minor  ;  but  if  only  applied  to  that  part  of  the  country 
where  Troy  was  fituated,  its  extent  is  confined  within  very 
narrow  limits.  Troas  was  anciently  called  Dardania.  See 
Troja. 

TROCPIiEUS,  in  profody,  a  foot  confiding  of  a  long 
and  fhort  fyllable. 

TROCHANTER,  in  anatomy.  See  there,  n°  58. 

TROCHE,  in  pharmacy,  a  fort  of  medicine  made  of  glu¬ 
tinous  fubftances  into  little  cakes,  and  afterwards  exficcated,. 
See  Pharmacy,  n°  560 — 569. 

TROCHILUS,  Humming  Biri>,  a  genus  of  biids  be¬ 
longing  to  the  order  of  pica. ?*  The  rollrum  is  fubulate,  fili¬ 
form,  and  longer  than  the  head,  the  apex  being  tubular ;  the 
upper  mandible  (heaths  the  lower.  The  tongue  is  filiform 
and  tubulous,  the  two  threads  coalefcing ;  the  feet  are  (len¬ 
der  and  fit  for  walking  ;  the  tail  has  ten  feathers.  There 
aie  65  fpecies,  none  of  which  are  natives  of  Britain.  They 
arc  all  remarkable  for  the  beauty  of  their  colours,  and  molt 
of  them  for  the  fmallnefs  of  their  fize,  though  fome  are  eight 
or  nine  inches  in  length. — They  are  divided  into  two  fami¬ 
lies,  viz.  thofe  with  crooked  bills,  and  thofe  with  flraight 
bills.  Of  thefe  we  fhall  deferibe  the  four  following  fpe¬ 
cies  : 

1.  The  exilisy  or  little  humming-bird,  has  a  crooked  bill* 
is  an  inch  and  a  half  in  length;  frequently  weighing  lefs  than 
50  giains.  The  bill  is  black,  and  half  an  inch  in  length; 
the  body  green ifh-brown*  with  a  red,  fhining,  inimitable  glofs : 
the  head  is  crefted  with  a  fmall  tuft,  green  at  bottom,  but  of 
a  fparkling  gold- colour  at  top  :  quills  and  tail  fine  black.  It 
is  a  native  of  Guiana  ;  and  the  velocity  of  it  in  flying  is  fox 
great,  that  the  eye  can  fcarce  keep  pace  with  its  motion. 

2.  The  mofchituSy  or  ruby-necked  humming-bird,  accord¬ 
ing  to  Marcgrave  is  the  molt  beautiful  of  the  whole  genus.- 
Its  length  is  three  inches  four  lines ;  the  bill  flraight,  eight 
lines  long,  and  blackifli  :  the  top  of  the  head  and  hind  part 
of  the  neck  are  as  bright  as  a  ruby,  and  of  the  fame  colour: 
the  upper  paits  of  the  body  are  brown,  with  a  faint  mixture  o^ 
green  and  gold ;  the  throat  and  fore  part  of  the  neck  are  the 
colour  of  the  moft  brilliant  topaz:  the  belly,  fides,  and  thighs 
are  brown  ;  but  on  the  lower  part  of  the  belly,,  on  each  fide3- 
is  a  fpot  of  white  :  the  tail  is  rufous  purple,  inclining  to  vi¬ 
olet  at  the  ends;  the  two  middle  feathers  are  fhorteft :  the  legs 
and  claws  blackifh.  The  female  lias  only  a  dafh  of  golden 
or  topaz  on  the  Bread  and  fore  part  of  the  neck.;  the  reft  of 
the  under  parts  are  greyifh  white-  This  fpecies  is  found  in 
Brazil,  Curaffoa,  Guiana,  and  Surinam. 

3.  The  minimus 9. or  leaft  humming-bird,  is  exceeded,  both 
in  weight  and  dimenfions,  by  feveral  fpecies  of  bees.  The 
total  length  is  one  inch  and  a  quarter  5,  and  when  killed** 
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weighs  no  more,  according  to  Sir  -Hans  Sloane,  than  20 
grains.  The  bill  is  ftraight  and  black,  three  lines  and  a  half 
in  length:  the  upper  parts  of  the  head  and  body  are  of  a 
greenifh  gilded  brown,  in  fome  lights  appearing  reddifh : 
the  under  parts  are  greyifh  white ;  the  wings  are  violet- 
brown  ;  the  tail  of  a  bluifli  black,  with  a  glofs  of  polifhed 
metal;  but  the  outer  feather  except  one  on  each  fide,  is  grey 
from  the  middle  to  the  tip,  and  the  outer  one  wholly  grey  ; 
legs  and  claws  brown.  The  female  is  lefs  than  the  male  : 
the  whole  upper  fide  of  a  dirty  brown,  with  a  flight  glofs  of 
green  ;  the  under  parts  of  a  dirty  white.  Thefe  birds  are 
found  in  various  parts  of  South  America  and  the  adjacent 
iflands. — Our  author  received  it  from  Jamaica. 

4.  Super ci/iofus,  white  (haft,  or  fupercilious  humming¬ 
bird,  has  a  bill  twenty  lines  long  ;  the  feathers  of  the  tail 
next  the  two  long  fhafts  are  alfo  the  longeft,  and  the  lateral 
ones  continually  decreafe  to  the  two  outermoft  which  are  the 
Ihorteft,  and  this  gives  the  tail  a  pyramidical  fliape:  its  quills 
have  a  gold  glofs  on  a  grey  and  blackifli  ground,  with  a 
whitifli  edge  at  the  point,  and  the  two  fhafts  are  white 
through  the  whole  projecting  portions  ;  all  the  upper  fide 
of  the  back  and  head  gold  colour  ;  the  wing  violet-brown  ; 
and  the  under  fide  of  the  body  white-grey. 

Thefe  birds  fubfifl  on  the  ne&ar  or  fweet  juice  of  flowers: 
they  frequent  thofe  molt  which  have  a  long  tube  ;  particu¬ 
larly  the  impatiens  noli  me  tangcre ,  the  monarda  with  crimfon 
flowers,  and  thofe  of  the  convolvulus  tribe.  They  never 
fettle  on  the  flower  during  the  adtion  of  extracting  the  juice, 
but  flutter  continually  like  bees,  moving  their  wings  very 
quick,  and  making  a  humming  noife  ;  whence  their  name. 
They  are  not  very  fhy,  fuftering  people  to  come  within  a 
foot  or  two  of  the  place  where  they  are,  but  on  approach¬ 
ing  nearer  fly  off  like  an  arrow  out  of  a  bow.  They  often 
meet  and  fight  for  the  right  to  a  flower,  and  this  all  on  the 
wing  :  in  this  Hate  they  often  come  into  rooms  where  the 
windows  (land  open,  fight  a  little,  and  go  out  again.  When 
they  come  to  a  flower  which  is  juicelefs,  or  on  the  point  of 
withering,  they  pluck  it  off  as  it  were  in  anger,  by  which 
means  the  ground  is  often  quite  covered  with  them.  When 
they  fly  againft  each  other,  they  have,  befides  the  humming, 
a  fort  of  chirping  noife  like  a  fparrow  or  chicken.  They  do 
not  feed  on  infe&s  nor  fruit ;  nor  can  they  be  kept  long  in 
cages,  though  they  have  been  preferved  alive  for  feveral  weeks 
together  by  feeding  them  with  water  in  which  fugar  had  been  ■ 
diffolved. 

This  bird  molt  frequently  builds  in  the  middle  of  a  branch 
of  a  tree,  and  the  nett  is  fo  fmall  that  it  cannot  be  feen  by  a 
-perfon  who  Hands  on  the  ground;  anyone  therefore  defirous 
of  feeing  it,  muft  get  up  to  the  branch,  that  he  may  view  it 
from  above :  it  is  for  this  reafon  that  the  nefts  are  not  more 
frequently  found.  The  nefl:  is  of  courfe  very  {mall,  and  quite 
round  ;  the  outfide,  for  the  moft  part,  is  compofed  of  green 
mofs,  common  on  old  pales  and  trees;  the  infide  of  foft  down, 
moftly  colleded  from  the  leaves  of  the  great  mullein,  or  the 
filk-grafs ;  but  fometimes  they  vary  the  texture,  making  ufe 
of  flax,  hemp,  hairs,  and  other  foft  materials  :  they  lay  two 
eggs  of  the  fize  of  a  pea,  which  are  white,  and  not  bigger 
at  one  end  than  the  other. 

The  above  account  of  the  manners  will  in  general  fuit  all 
the  birds  of  this  genus ;  for  as  their  tongues  are  made  for 
fudlion,  it  is  by  this  method  alone  that  they  can  gain  nou- 
rifhment :  no  wonder,  therefore,  they  can  fcarcely  be  kept 
alive  by  human  artifice.  Captain  Davies,  however,  inform¬ 
ed  our  author,  that  he  kept  thefe  birds  alive  for  four  months 
fey  the  following  method  :  He  made  an  exadl  imitation  of 
fome  of  the  tubular  flowers  with  paper,  fattened  round  a  to¬ 
bacco-pipe,  and  painted  them  of  a  proper  colour ;  thefe  were 
placed  in  the  order  of  nature,  in  the  cage  wherein  thefe  little 


creatures  were  confined  ;  the  bottoms  of  the  tubes  were  fill, 
ed  with  a  mixture  of  brown  fugar  and  water  as  often  as 
emptied  ;  and  he  had  the  plealure  of  feeing  them  perform 
every  a&ion ;  for  they  foon  grew  familiar,  and  took  the  nou. 
rifhment  in  the  fame  manner  as  when  ranging  at  large,  though 
clofe  under  his  eye. 

TROGLODYTES,  in  the  ancient  geography,  a  people 
of  Ethiopia,  faid  to  have  lived  in  caves  under  ground.  Pom- 
ponius  Mela  gives  a  ftrange  account  of  the  Troglodytes:  he 
lays,  they  did  not  fo  properly  fpeak  as  fliriek ;  and  that  they 
lived  on  ferpents. 

TROGUS  (Pompeius),  Latin  univerfal  hittorian  to  the 
time  of  Auguftus  Cmfar,  of  whom  we  have  only  an  abridge¬ 
ment  by  Juftin,  ftouriflied  about  41  B.  C. 

TROJA,  the  capital  city  of  Troas,  or,  according  to 
others,  a  country  of  which  Ilium  was  the  capital.  It  was 
built  on  a  fmall  eminence  near  mount  Ida,  and  the  promon- 
tory  of  Sigaeum,  at  the  diftance  of  about  four  miles  from  the 
fea-fhore.  Dardanus  the  firft  king  of  the  country  built  it, 
and  called  it  Dardania ,  and  from  Tros  one  of  his  fucceffora 
it  was  called  Troja ,  and  from  Ilus  Ilion.  'Phis  city  has  been 
celebrated  by  the  poems  of  Homer  and  Virgil;  and  of  all  the 
wars  which  have  been  carried  on  among  the  ancients,  that  of 
Troy  is  the  mott  famous. 

A  defcription  of  the  plan  of  Troy  has  been  lately  publifli* 
ed  in  French  in  the  3d  volume  of  the  Philo fophical  Tranf- 
a&ions  of  the  Royal  Society  of  Edinburgh,  written  by  M. 
Chevalier.  The  city  of  Troy,  according  to  him,  ftood  on  the 
prefent  fite  of  the  modern  village  of  Bounarbachi,  diftant 
four  leagues  from  the  fea,  and  which  is  the  rdidence  of  an 
Aga,  ruling  with  abfolute  fway  the  inhabitants  of  the  Tro¬ 
jan  plain  and  the  inferior  Agas,  to  whom  they  are  immedi¬ 
ately  fubjeft.  Bounarbachi  is  fituated  on  the  fide  of  an 
eminence,  expofed  to  every  wind,  at  the  termination  of  a 
fpacious  plain,  the  foil  of  which  is  rich  and  of  a  blackifli 
colour.  Clofe  to  the  village  is  to  be  feen  a  marfh  covered 
with  tall  reeds ;  and  the  fituation  is  impregnable  on  all  fides 
except  at  Erin  (Homer’s  the  hill  of  <wiid  fg  trees, 

which  extended  between  the  Scaean  gate  and  the  fources  of 
the  Scamanden  Thefe  circumftances,  agreeing  with  Ho¬ 
mer’s  defcriptions,  ftrongly  fupport  M.  Chevalier’s  opinion 
concerning  the  fituation  of  Troy.  A  very  interefting  part 
of  this  work  is  the  account  of  conical  mounds  or  barrows, 

•  feveral  of  them  100  feet  in  diameter  at  the  bafe  ;  and  which 
the  author  maintains  to  be  the  identical  tombs  railed  over 
the  allies  of  the  heroes  of  the  Trojan  war  ;  fome  of  them 
he  deems  more  ancient.  He  defcribes  particularly  the 
tombs  of  Efyetes,  Ilus,  Ajax,  Hedtor,  Achilles,  Patro- 
clus,  and  Antilochus. 

This  differtation,  which  runs  to  the  length  of  92  quarto 
pages,  is  replete  with  erudition  and  ingenious  reafoning, 
and  is  illuftrated  and  embellifhed  by  maps  of  the'  plan  of 
Troy  and  feveral  tables  of  infcriptions.  It  has  been  tranf- 
lated  with  much  accuracy  and  care  by  Mr  Dalzel  profeflor 
of  Greek  in  the  Univerfity  of  Edinburgh,  and  accompanied 
with  large  notes  and  illuftrations. 

TROLLIUS,  Globe-flower,  or  Luchen  Gowan^  in 
botany  :  A  genus  of  plants  belonging  to  the  clafs  of  polyan- 
dria  and  order  of  polygynia  ;  and  in  the  natural  fyftem 
ranging  under  the  26th  order,  Multifdiqua »  The  calyx  is 
wanting  ;  there  are  about  14  petals  ;  the  capfules  are  very 


Trog'.fi, 

dy;ei 


TioUiui 


numerous,  ovate,  and  monofpermons.  There  are  two  fpe- 


cies,  the  afiaticus  and  eurepaeus;  the  latter  of  which  is  a  Bri- 
tifh  plant. 

Europteus,  or  European  globe-flower,  has  its  corollets  con- 


nivent,  and  from  9  to  1 6  ne&aria,  of  the  length  of  the  fta- 


mina,  linear,  plane,  incurvated,  and  perforated  at  the  infide 
of  the  bafe.  The  leaves  are  divided  firff  into  five  fegments 

down 
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■j  down  to  the  bafe;  the  fegments  are  again  divided,  each  about 

half  way,  Into  two  or  three  lobes,  which  are  fharply  indent- 
,J  Tr^a*  ecj  on  the  edges.  The  ftalk  Is  a  foot  high,  and  fcarcely 
.  branched  :  the  flower  is  yellow,  globofe,  and  fpacious.  It 
grows  at  the  foot  of  mountains,  and  by  the  tides  of  rivulets. 
The  country  people  in  Sweden  drew  their  floors  and  pave¬ 
ments  on  holidays  with  the  flowers,  which  have  a  pleafant 
fmell,  and  are  ornamental  in  gardens. 

TROMP  (Martin  Happertz  Van),-  a  celebrated  Dutch 
admiral,  was  born  at  the  Bailie,  in  Holland.  He  raifed 
himfelf  by  his  merit,  after  having  diflinguilhed  himfelf  on 
many  occafions,  efpecially  at  the  famous  engagement  near 
Gibraltar  in  1607.  He  palled  for  one  of  the  greateft  fea- 
men  that  had  till  that  time  appeared  in  the  world ;  and  was 
declared  admiral  of  Holland,  even  by  the  advice  of  the 
prine  of  Orange.  He  in  that  charader  defeated  a  large 
Spanifh  fleet  in  1630,  and  gained  32  other  vidories  at  fea ; 
but  was  killed  when  under  deck,  in  an  engagement  with  the 
Englifh  in  1653.  The  ftates-general  caufed  medals  to  be 
ftruck  to  his  honour,  and  lamented  him  as  one  of  the  great- 
1  eft  heroes  of  their  republic.  Van  Tromp,  in  the  midft  of 

1  the  greateft  glory,  conftantly  difeovered  a  remarkable  mo- 

'  defty  ;  for  he  never  affumed  a  higher  charader  than  that  of 

5  a  burgher,  and  that  of  being  the  father  of  the  failors. 

TRONAGE,  an  ancient  cuftomary  duty  or  toll,  for 
1  weighing  ef  wool.  According  to  Fleta,  trona  is  a  beam  to 

1  weigh  with,  mentioned  in  the  flat.  Wcftm.  2.  cap.  25.  And 

1  tronage  was  ufed  for  the  weighing  wool  in  a  ftaple  or  public 

1  mart,  by  a  commou  trona  or  beam  ;  which,  for  the  tronage 

c  of  wool  in  London,  was  fixed  at  Leaden- Hall.  The  mayor 

2  and  commonalty  of  London  are  ordained  keepers  of  the  beams 

2  and  weights  for  weighing  merchants  commodities,  with  power 

t  to  afiign  clerks  arid  porters,  &c.  of  the  great  beam  and  ba- 

1;  lance;  which  weighing  of  goods  and  wares  is  called  tronage; 

2  and  no  ftranger  fhall  buy  any  goods  in  London  before  they 

2  are  weighed  at  the  king's  beam,  on  pain  of  forfeiture. 

TRONE-weight,  the  moft  ancient  of  the  different 
v  weights  ufed  in  Scotland ;  and,  though  now  forbidden  by 

(i  feveral  ftatutes,  is  ftill  ufed  by  many  for  home-commodities, 

2  and  that  in  a  very  irregular  manner ;  for  the  pound  varies  in 

<3  i  different  places,  and  for  different  purpofes,  from  20  to  24 

1  Dutch  ounces.  The  common  allowance  is  214  oz.  for  wool, 

2  204  for  butter  and  cheefe,  20  for  tallow,  lint,  hemp,  and 

\  hay.  it  is  divided  into  16  of  its  own  ounces,  and  16  pounds 

1  make  a  ftone. 

TROOP,  a  fmall  body  of  horfe  or  dragoons,  about  50 
(  or  60,  fometimes  more,  fometimes  lefs,  commanded  by  a 

<  captain,  lieutenant,  cornet,  quartcr-mafter,  and  three  corpo¬ 

rals,  whe  are  the  loweft  officers  of  a  troop. 

TROPE.  See  Oratory,  nQ  52 — 66. 

TROPHON1US  cave,  or  Oracle  (anc.  geog.),  a  cave 
near  Lebadia  in  Bceotia,  between  Helicon  and  Chaeronea 
(Strabo)  :  fo  called  from  Trophonius,  an  enthufiaftic  di¬ 
viner  ;  who,  defeending  into  this  cave,  pretended  to  give 
anfwers  and  pronounce  oracles;  and  was  hence  called  Ju¬ 
piter  Trophonius .  Such  as  went  down  to  this  cave  never 
after  fmiled ;  hence  the  proverbial  faying  of  a  man  who  has 
loft  his  mirth,  That  he  is  come  out  of  Trophonius’s  cave. 
Though  Paufanias,  who  writes  from  experience,  contradids 
this ;  affirming  that  perfons  came  out  of  the  cave  affeded 
indeed  with  a  ftupor,  but  that  they  foon  after  recovered 
themfelves.  See  Oracle.* 

TROPHY  (Tropaum)y  among  the  ancients,  a  monument 
cf  victory. 

TROPIC-Bird.  See  Phaston. 

TROPICS.  See  Geography,  n°40. 
TROUBADOURS,  poets  that  flourifhed  in  Provence 
during  the  12th  century. 
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They  wrote  poems  on  love  and  gallantry ;  on  the  illuflri-  Trover 
ous.  charaders  and  remarkable  events  of  the  times ;  fatires  ^  N 
which  were  chiefly  direded  againft  the  clergy  and  monks  ;  1 

and  a  few  didadic  pieces.  The  troubadours  were  great  fa¬ 
vourites  in  different  courts,  diffufed  a  tafte  for  their  lan¬ 
guage  and  for  poetry  over  Europe,  which  was  about  that 
time  funk  in  ignorance  and  rudenefs ;  they  difappeared  in 
the  14th  century.  A  hiftory  of  the  troubadours  in  3  vo¬ 
lumes  1 2mo,  was  begun  by  M.  de  Sainte  Palaie,  and  finifh- 
ed  by  the  Abbe  Millot.  See  Music,  n°  23. 

TROVER,  In  law,  an  adion  that  a  man  hath  againft  one 
that,  having  found  any  of  his  goods,  refufeth  to  deliver  theitt 
upon  demand. 

TROUT.  See  Salmo. 

TROY.  .  See  Troja.* 

Troy- IV eighty  one  of  the’moft  anciejnt  of  the  different  kinds 
ufed  in  Britain.  The  ounce  of  this  weight  was  brought  from 
Grand  Cairo  in  Egypt,  about  the  time  of  the  crufades,  into 
Europe,  and  firft  adopted  in  Troyes  a  city  of  Champagne ; 
whence  the  name. 

I  he  pound  Engli/h  Troy  contains  12  ounces,  or  5760 
grains.  It  was  formerly  ufed  for  every  purpofe;  and  is  ftill 
retained  for  weighing  gold,  filver,  and  jewels;  for  compound¬ 
ing  medicines  ;  for  experiments  in  natural  philofophy ;  and 
for  comparing  different  weights  with  each  other. 

Scots  TROY-Weight  was  eftablifhed  by  James  VI.  in  the 
year  1618,  who  enabled,  that  only  one  weight  fhould  be 
ufed  in  Scotland,  viz.  the  French  Troy  ftone  of  16  pounds, 
and  16  ounces  in  the  pound.  The  pound  contains  7600 
grains,  and  is  equal  to  17  oz.  6  dr.  avoirdupois.  The  cwt. 
or  1 12  lb.  avoirdupois,  contains  only  103  lb.  24  oz.  of  this 
weight,  though  generally  reckoned  equal  to  104  lb.  This 
weight  is  nearly,  if  not  exadly,  the  fame  as  that  of  Paris  and 
Amfterdam  ;  and  is  generally  known  by  the  name  of  Dutch 
weight.  Though  prohibited  by  the  articles  of  union,  it  is 
ftill  ufed  in  weighing  iron,  hemp,  flax,  moft  Dutch  and  Bal¬ 
tic  goods,  meal,  butcher-meat,  unwrought  pewter  and  lead, 
and  fome  other  articles. 

TRUE-love,  in  botany.  See  Paris. 

TRUFFLES.  See  Lycoperbon. 

TRUMPET,  a  mulical  inftniment,  the  moft  noble  of  all 
portable  ones  of  the  wind  kind  ;  ufed  chiefly  in  war,  among 
the  cavalry  to  dired  them  in  the  fervice.  Each  troop  of  ca¬ 
valry  has  one.  The  cords  of  the  trumpets  are  of  crimfon, 
mixed  with  the  colours  of  the  facings  of  the  regiments. 

As  to  the  invention  of  the  trumpet,  fome  Greek  hiftori- 
ans  aferibe  it  to  the  Tyrrhenians ;  but  others,  with  greater 
probability,  to  the  Egyptians ;  from  whom  it  might  have 
been  tranfmitted  to  the  Ifraelites.  The  trumpet  was  not  in 
ufe  among  the  Greeks  at  the  time  of  the  Trojan  war;  though 
it  was  in  common  ufe  in  the  time  of  Homer.  According 
to  Potter  (Arch.  Grtec.x ol.  ii.  cap.  9.),  before  the  invention 
cf  trumpets,  the  firft  fignals  of  battle  in  primitive  wars  were 
lighted  torches;  to  thele  fucceeded  (hells  of  fifties,  which  were 
founded  like  trumpets.  And  when  the  trumpet  became  com¬ 
mon  in  military  ufe,  it  may  well  be  imagined  to  have  ferved 
at  firft  only  as  a  rough  and  noify  fignal  of  battle,  like  that 
at  prefent  in  Abyffinia  and  New  Zealand,  and  perhaps  with 
only  one  found.  But,  even  when  more  notes  were  produ¬ 
ced  from  it,  fo  noify  an  inftrument  muft  have  been  an  unfit 
accompaniment  for  the  voice  and  poetry  ;  fo  that  it  is  pro¬ 
bable  the  trumpet  was  the  firft  folo  inftrument  in  ufe  among 
the  ancients. 

Trumpet ,  articulate ,  comprehends  both  the  /peaking  an«l  the 
hearing  trumpet,  is  by  much  the  moft  valuable  inftrument,  and 
has,  in  one  of  its  forms,  been  ufed  by  people  among  whom  we 
fliould  hardly  have  expeded  to  find  fuch  improvements. 

That  the  /peaking  trumpet ,  of  which  the  objed  is  to  increase 

the 
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the  force  of  articulate  founds,  fiiould  have  been  known  to  the 
ancient  Greeks,  can  excite  no  wonder;  ar.d  therefore  we  eafilv 
admit  the  accounts  which  we  read  of  the  horn  or  trumpet,  with 
which  Alexander  addreffed  his  army,  as  well  as  of  the  whifper- 
ing  caverns  of  the  Syracufan  tyrant.  But  that  the  natives  of 
Peru  were  acquainted  with  this  inftrument,  will  probably  fur- 
prife  many  of  our  readers.  The  fad  however  feems  incontro¬ 
vertible. 

In  the  Hiflory  of  the  Order  of  Jefuits,  publifhed  at  Naples 
in  1601  by  Beritaria,  it  is  faid,  that  in  the  year  1 595  a 
convent  of  that  order  in  Peru,  fituated  in  a  remote  corner, 
v/kis  in  danger  of  immediate  deftrudlion  by  famine.  One 
evening  the  fuperior  Father  Samaniac,  implored  the  help  of 
the  cacique  ;  next  morning,  on  opening  the  gate  of  the  mo* 
nailery,  he  found  it  furrounded  by  a  number  of^ women,  each 
©£  wh'om  carried  a  fmall  bafltet  of  provifions.  He  returned 
thanks  to  heaven  for  having  miraculoufly  interpofed,  by  m- 
fpiring  the  good  people  with  pity  for  the  diilrefs  of  his 
friars.  But  when  he  expreffed  to  them  his  wonder  how  they 
came  all  to  be  moved  as  if  by  mutual  agreement  with  thefe 
benevolent  fentiments,  they  told  him  it  was  no  fuch  thing ; 
that  they  looked  on  him  and  his  countrymen  as  a  pack  of 
infernal  magicians,  who  by  their  forceries  had  enflaved  the 
country,  and  had  bewitched  their  good  cacique,  who  hi¬ 
therto  had  treated  them  with  kindnefs  and  attention,  as  be¬ 
came  a  true  worfhipper  of  the  fun  ;  but  that  the  preceding 
evening  at  funfet  he  had  ordered  the  inhabitants  of  fuch  and 
fuch  villages,  about  fix  miles  off,  to  come  that  morning  with 
provifions  to  this  nefl  of  wizzards. 

The  fuperior  afked  them  in  what  manner  the  governor 
had  warned  fo  many  of  them  in  fo  fhort  a  time,  at  fuch  a 
diftance  from  his  own  refidence  ?  They  told  him  that  it 
was  by  the  trumpet ;  and  that  every  perfon  heard  at  their 
own  door  the  diftindl  terms  of  the  order.  The  father  had 
heard  nothing;  but  they  told  him  that  none  heard  thetrum- 
pet  but  the  inhabitants  of  villages  to  which  it  was  dire&ed. 
This  is  a  piece  of  very  curious  information  ;  but,  after  allow¬ 
ing  a  good  deal  to  the  exaggeration  of  the  reverend  Jefuits, 
it  cannot,  we  think,  be  doubted,  but  that  the  Peruvians  ac¬ 
tually  poffefTed  this  ftentorophonic  art.  For  we  may  obferve 
that  the  effedl  deferibed  in  this  narration  refembles  what  we 
now  know  to  be  the  effedl  of  fpeaking  trumpets,  while  it  is 
unlike  what  the  inventor  of  fuch  a  tale  would  naturally  and 
ignorantly  fay.  Till  fpeaking  trumpets  were  really  known, 
we  Ihould  expedl  the  found  to  be  equally  diffufed  on  all  fides, 
which  is  not  the  cafe ;  for  it  is  much  ftronger  in  the  line  of 
the  trumpet  than  in  any  direction  very  oblique  to  it. 

About  the  middle  of  the  laft  century,  Athanafius  Kircher 
turned  his  attention  to  the  philofophy  of  found,  and  in  dif¬ 
ferent  works  threw  out  many  uleful  and  fcientific  hints  on 
the  conftrudlion  of  fpeaking  trumpets  (fee  Acoustics  and 
Kircher);  but  his  mathematical  illnftrations  were  fo  vague, 
and  liis  own  chara&er  of  inattention  and  credulity  fo  noto¬ 
rious,  that  for  fome  time  thefe  works  did  not  attract  the  no¬ 
tice  to  which  they  were  well  intitled. 

About  the  1670  Sir  Sa  nuel  Morland,  a  gentleman  of 
great  ingenuity,  fcience,  and  order,  took  up  the  fubjedl, 
and  propofed  as  a  queftion  to  the  Royal  Soeiety  of  London, 
What  is  the  belt  form  for  a  fpeaking  trumpet  ?  which  he 
called  a  llentorophonic  horn.  He  accompanied  his  demand 
with  an  account  of  his  own  notions  on  the  fubjeA  (which 
he  acknowledged  to  be  very  vague  ond  conje&ural),  and  an 
exhibition  of  fome  inilruments  conftrudled  according  to  his 
s/iews.  They  were  in  general  very  large  conical  tubes,  fud- 


denly  fpreading  at  the  very  mouth  to  a  greater  width.  Their 
effe<ft  was  really  wonderful.  They  were  tried  in  St  James’s 
park ;  and  his  Majefty  K.  Charles  II.  fpeaking  in  his  ordi¬ 
nary  colloquial  pitch  of  voice  through  a  trumpet  only  j-J-  feet 
long,  was  clearly  and  moll  diflin&ly  heard  at  the  diftance  of 
a  thoufand  yards.  Another  perfon,  feledted  we  fnppofe  for 
the  loudnefs  and  diftindtnefs  of  his  voice,  was  perfectly  un- 
derftood  at  the  diftance  of  four  miles  and  a  half.  The 
fame  of  this  foon  fpread ;  Sir  Samuel  Morland’s  princi¬ 
ples  were  refined,  confidering  the  novelty  of  the  thing,  and 
differ  confiderably  from  father  Kircher’s.  The  aerial  uudu- 
lations  (for  he  fpeaks  very  accurately  concerning  the  nature  of 
found)  endeavour  to  diffufe  themfelves  in  fpheres,  but  are 
flopped  by  the  tube,  and  therefore  redunriulate  towards  the 
axis  like  waves  from  a  bank,  and,  meeting  in  the  axis,  they 
form  a  ftrong  undulation  a  little  farther  advanced  along  the 
tube,  which  again  fpreads,  is  again  refledled,  and  fo  on,  till 
it  arrives  at  the  mouth  of  the  tube  greatly  map-nified,  and 
then  it  is  diffufed  through  the  open  air  in  the  fame  manner, 
as  if  all  proceeded  from  a  very  fonorous  point  in  the  centre 
of  the  wide  end  of  the  trumpet.  The  author  diftinguilhes 
with  great  judgment  between  the  prodigious  reinforcement 
of  found  in  a  fpeaking  trumpet  and  that  in  the  mufical  trum¬ 
pet,  bugle-horn,  conch-fhcll,  See. ;  and  fhows  that  the  differ¬ 
ence  confifts  only  in  the  violence  of  the  firil  fonorous  agita¬ 
tion,  which  can  be  produced  by  us  only  on  a  very  fmall  ex¬ 
tent  of  fnrface.  The  mouth-piece  diameter  therefore  of  the 
mufical  trumpet  mnft  be  very  fmall,  and  the  force  of  blaft 
very  confiderable.  Tlius  one  ftrong  but  iimple  undulation 
will  be  excited,  which  lnufl  be  fubjedted  to  the  modifica¬ 
tions  of  harmony,  and  will  be  augmented  by  uling  a  coni¬ 
cal  tube  (a).  But  a  fpeaking  trumpet  muft  make  no  change 
on  the  nature  of  the  firft  undulations  ;  and  each  point  of  the 
mouth-piece  mufl  be  equally  confidered  as  the  centre  of  fo¬ 
norous  undulations,  all  of  which  muft  be  reinforced  in  the 
fame  degree,  otherwife  all  diftindtnefs  of  articulation  will  be 
loft.  The  mouth-piece  muft  therefore  take  in  the  whole  of 
of  the  mouth  of  the  fpeaker. 

When  Sir  Samuel  Morland’s  trumpet  came  to  be  generally* 
known  on  the  continent,  it  was  foon  difeovered  that  the  fpeak¬ 
er  could  be  heard  at  a  great  diftance  only  in  the  line  of  the 
trumpet ;  and  this  circumftance  was  by  a  Mr  Caffegrain 
(Journ.  des  Sgavatis  1672,  p.  131.)  attributed  to  a  defedl  in 
the  principle  of  its  conftrudlion,  which  he  faid  was  not  accord¬ 
ing  to  the  laws  of  fonorous  undulations.  He  propofed 
conoid  formed  by  the  revolution  of  a  hyperbola  round  its 
affymptote  as  the  bell  form.  A  Mr  Hafe  of  Wirtemberg, 
on  the  other  hand,  propofed  a  parabolic  conoid,  having  the 
mouth  of  the  fpeaker  placed  in  the  focus.  In  this  conftruc- 
tion  he  plainly  went  on  the  principle  of  a  reflexion  fimilar 
to  that  of  the  rays  of  light ;  but  this  is  by  no  means  the 
cafe.  The  effect  of  the.  parabola  will  be  to  give  one  re¬ 
flection,  and  in  this  all  the  circular  undulations  will  be 
converted  into  plane  waves,  which  are  at  right  angles  to 
the  axis  of  the  trumpet.  But  noticing  hinders  their  fnb- 
fequent  diffufion ;  for  it  does  not  appear  that  the  found 
will  be  enforced,  becavffe  the  agitation  of  the  particles  on 
each  wave  is  not  augmented. 

The  fubjeCl  is  exceedin  gly  difficult.  We  do  not  fully 
comprehend  on  what  circumftance  the  affeCtion  or  agita¬ 
tion  of  our  organ,  or  fimply  of  the  membrana  tympani, 
depends  A  more  violent  agitation  of  the  lame  air,  that  is, 
a  wider  ofcillation  of  its  particles,  cannot  fail  to  increafe  the 
inipulfe  on  this  membrane.  The  point  therefore  is  to  find  what 

concourfe 


{a)  Accordingly  the  found  of  the  bugle-horn,  of  the  mufical  trumpet,  or  the  F  rench  horn*  is  prodigioufly  loud,  when 
ux  conlider  the  fmall  paffage  through  which  a  moderate  blaft  is  fent  by  the  trumpeter. 
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conconrfe  of  feeble  undulations  will  produce  or  be  equiva¬ 
lent  to  a  great  one.  The  reafonings  of  all  thefe  reftorers 
of  the  fpeaking  trumpet  are  almoft  equally  fpccious,  and  each 
point  out  fome  phenomenon  which  fhould  charadlerife  the 
principle  of  conftrudtion,  and  thus  enable  us  to  fay  which  is 
mod  agreeable  to  the  procedure  of  nature. — Yet  there  is 
hardly  any  difference  in  the  performance  of  trumpets  of  equal 
dimenfions  made  after  thefe  different  methods. 

The  propagation  of  light  and  of  elaflic  undulations  feem 
to  require  very  different  methods  of  management.  Yet  the 
ordinary  phenomena  of  echoes  are  perfedtly  explicable  by  the 
acknowledged  laws  either  of  optics  or  acotiftics  ;  flill  how¬ 
ever  there  are  fome  phenomena  of  found  which  are  very  un¬ 
like  the  genuine  refults  of  elaflic  undulations.  If  founds  are 
propagated  fpherically,  then  what  ccmes  into  a  room  by  a 
fmall  hole  fhould  difhife  itfelf  from  that  hole  as  round  a  centre, 
and  it  fhould  be  heard  equally  well  at  twelve  feet  diftance  from 
the  hole  in  every  direction.  Yet  it  is  very  fenfibly  louder 
when  the  hearer  is  in  the  flraight  line  drawn  from  the  fono- 
rous  body  through  the  hole.  A  perfon  can  judge  of  the  di¬ 
rection  of  the  founding  body  with  tolerable  exa&nefs.  Can¬ 
non  difehargea  from  the  different  fides  of  a  fhip  are  very  ea- 
fily  diftinguifhed,  which  fhould  not  be  the  cafe  by  the  New¬ 
tonian  theory  ;  for  in  this  the  two  pulies  on  the  ear  fhould 
have  no  fenfible  difference. 

The  mod  important  fadt  for  our  purpofe  is  this  :  An 
echo  from  a  fmall  plane  furface  in  the  midft  of  an  open  field 
is  not  heard,  tmlefs  we  {land  in  fuch  a  fituation  that  the 
angle  of  refledled  found  may  be  equal  to  that  of  incidence. 
But  by  the  ufual  theory  of  undulations,  this  fmall  furface 
fhould  become  the  centre  of  a  new  undulation,  which  fhould 
fpread  in  all  diredtions.  If  we  make  an  analogous  experi¬ 
ment  on  watery  undulations,  by  placing  a  fmall  fiat  furfa.ee 
fo  as  to  projedt  a  little  above  the  water,  and  then  drop  in  a 
fmall  pebble  at  a  difiance,  fo  as  to  raife  one  circular  wave, 
we  fiiall  obferve,  that  when  this  wave  arrives  at  the  project¬ 
ing  plane,  it  is  difiurbed  by  it,  and  this  diflurbance  fpreads 
from  it  on  all  fides.  It  is  indeed  fenfibly  flronger  in  that 
line  which  is  drawn  from  it  at  equal  angles  with  the  line 
drawn  to  the  place  where  the  pebble  was  dropped.  But  in 
the  cafe  of  found,  it  is  a  fadt,  that  if  we  go  to  a  very  fmall 
difiance  on  either  fide  of  the  line  of  reflection,  we  fhall  hear 
nothing. 

Here  then  is  a  fadl,  that  whatever  may  be  the  nature  of  the 
elaflic  undulations,  founds  are  reflected  from  a  fmall  plane 
in  the  fame  manner  as  light.  We  may  avail  ourfelves  of 
this  fadt  as  a  mean  for  enforcing  found,  though  we  cannot 
explain  it  in  a  fatisfa&ory  manner.  We  fhould  expedt 
horn  it  an  cfftdt  fimilar  to  the  hearing  of  the  original  found, 
along  with  another  original  found  coming  from  the  place 
from  which  this  refiedted  found  diverges.  If  therefore  the 
refledted  found  or  echo  arrives  at  the  ear  in  the  fame  infiant 
with  the  original  found,  the  effeCt  will  be  doubled  ;  or  at 
leafl  it  will  be  the  fame  with  two  fimultaneous  original 
founds.  Now  we  know  that  this  is  in  fome  fenfe  equiva¬ 
lent  to  a  flronger  found.  For  it  is  a  faCt,  that  a  number  of 
voices  uttciing  the  fame  or  equal  founds  are  heard  at  a  much 
greater  diflarce  than  a  Angle  voice.  We  cannot  perhaps 
explain  how  this  happens  by  mechanical  laws,  nor  aflign  the 
exaCt  proportion  in  which  10  voices  exceed  the  effeCt  of  one 
voice  ;  nor  the  proportion  of  die  diftances  at  which  they 
ieem  equally  loud.  We  may  therefore,  for  the  prefent, 
fuppofe  that  two  equal  voices  at  the  fame  diftance  are  twice 
as  loud,  time  voices  three  times  as  loud,  &c.  Therefore  if, 
by  means  of  a  fpeaking  trumpet,  we  can  make  ic  equal 
echoes  arrive  at  the  ear  at  the  fame  moment,  we  may 
fuppofe  its  cfhCt  to  be  to  increafe  the  audibility  jq  times: 
Voi..  XV HI.  Part  IL 
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and  we  may  exprefs  this  fhortly,  by  calling  the  found  10 
times  louder  or  more  intenfe. 

■But  wTe  cannot  do  this  precifely.  We  cannot  by  any 
contrivance  make  the  found  of  a  momentary  fnap,  and  thole 
oi  its  echoes,  arrive  at  the  ear  in  the  fame  moment,  becaufe 
they  come  from  different  diftances.  But  if  the  original 
noife  be  a  continued  found,  a  man’s  voice,  for  example,  ut¬ 
tering  a  continued  uniform  tone,  the  firft  echo  may  reach, 
the  ear  at  the  fame  moment  with  the  fecond  vibration  of  the 
larynx  ;  the  fecond  echo  along  with  the  third  vibration,  and 
fo  on.  It  is  evident,  that  this  will  produce  the  fame  effedt. 
The  only  difference  will  be,  that  the  articulations  of  the 
voice  will  be  made  indiftindt,  if  the  echoes  come  from  veiy 
different  diftances.  Thus  if  a  man  pronounce  the  fyllable 
taw,  and  the  10  fucceffive  echoes  are  made  from  places 
which  are  to  feet  farther  off,  the  10th  part  of  a  fecond 
(nearly)  will  intervene  between  hearing  the  firft  and  the 
laft.  I  his  will  give  it  the  found  of  the  fyllable  thaw,  or 
perhaps  raw,  becaufe  r  is  the  repetition  of/.  Something 
like  this  occurs  when,  ffanding  at  one  end  of  a  long  line 
of  foldiers,  we  hear  the  mufkets  of  the  whole  line  difeharged 
in  one  inftant.  It  feems  to  us  the  found  of  a  runningfire. 

The  aim  therefore  in  the  conftrudtion  of  a  fpeaking  trum¬ 
pet  may  he,  to  caufe  as  many  echoes  as  poffible  to  reach  a 
diffant  ear  without  any  perceptible  interval  of  time.  This 
will  give  diftindtnefs,  and  fomething  equivalent  to  loudnefs. 
Pure  loudnefs  arifes  from  the  violence  of  the  Angle  aerial  un¬ 
dulation.  To  increafe  this  may  be  the  aim  in  the  conftruc- 
tion  of  a  trumpet ;  but  we  are  not  fufficiently  acquainted 
with  the  mechanifm  of  thefe  undulations  to  bring  this  about 
with  certainty  and  precifion  ;  whereas  we  can  procure  this 
accumulation  of  echoes  without  much  trouble,  fince  we 
know  that  echoes  are,  in  Ju8,  refiedted  like  light.  We  can 
form  a  trumpet  fo  that  many  of  thefe  lines  of  refiedted  found 
fiiall  pafs  through  the  place  of  the  hearer.  We  are  indebt¬ 
ed  to  Mr  Lambert  ol  Berlin  for  this  Ample  and  popular 
view  of  the  fubjedt  ;  and  fhall  here  give  an  abffradt  of  his 
moft  ingenious  Differtation  on  Acouftic  Inflruments,  pub- 
lifiied  in  the  Berlin  Memoirs  for  1763. 

Sound  naturally  fpreads  in  all  diredtions  ;  but  we  know* 
that  echoes  or  refiedted  founds  proceed  almoft  ffridtly  in  cer¬ 
tain  limited  diredtionr.  If  therefore  we  contrive  a  trumpet 
in  fuch  a  way  that  the  lines  of  echo  fhall  be  confined  within 
a  certain  ipace,  it  is  reafonable  to  fuppofe  that  the  found 
will  become  more  audible  in  proportion  as  this  diffufion  i3 
prevented.  Therefore  if  we  can  oblige  a  found  which,  in 
the  open  air,  would  have  diffufed  itfelf  over  a  hemilphere, 
to  keep  within  a  cone  of  120  degrees,  we  fhould  expedt  it 
to  be  twice  audible  within  this  cone.  This  will  be  ao 
complifhed,  by  making  the  refledtions  fuch  that  the  lines  of 
rtfiedted  found  fhall  be  confined  within  this  cone.  N.  B. 
We  here  fuppofe  that  nothing  is  loft  in  the  refledtion.  Let 
us  examine  the  effedt  of  a  cylindrical  trumpet. 

Let  the  trumpet  be  a  cylinder  ABED  (fig.  1.),  and  let 
C  be  a  founding  point  in  the  axis.  It  is  evident  that  all 
the  found  in  the  cone  BCE  will  go  forward  without  any 
refledtion.  Let  CM  be  any  other  line  -of  found,  which  we 
may,  for  brevity’s  fake,  call  a  fonorovs  or  phonic  littc.  Be- 
ing  refle&ed  in  the  points  M,  N,  O,  P,  it  is  evident  that 
it  will  at  laft  efcape  from  the  trumpet  in  a  diredtion  PQ, 
equally  diverging  from  the  axis  with  the  line  CM.  The 
fame  muft  be  true  of  every  other  fonorous  line.  Therefore 
the  echoes  will  all  diverge  from  the  mouth  of  the  trumpet  in 
the  lame  manner  as  they  would  have  pioceeded  from  C  with¬ 
out  any  trumpet.  Even  fuppofing,  therefore,  that  the  echoes 
are  as  ftrong  as  the  original  found,  no  advantage  is  gained 
by  fuch  -a  trumpet,  but  that  of  bringing  the  found  forward 
4  ^  from 
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Trumpet,  from  C  to  c.  This  is  quite  trifling  when  t-he  hearer  is  at 

*> - v- —  a  diflanee.  Yet  vve  fee  that  founds  may  be  heard  at  a  very 

great  diltance,  at  the  end  o'  long,  narrow,  cylindrical,  or 
prifrr.atical  galleries.  It  is  known  that  a  voice  may  be  (liAinci- 
lv  heard  at  the  diftance  of  feveral  hundred  feet  in  the  Roman 
aquedudb,  whofe  fides  are  perfeftly  ftraight  and  fmooth, 
being  plaftercd  with  ilucco.  The  fmooth  furface  of  the  Kill 
water  greatly  contributes  to  this  effect.  Cylindrical  or  piif- 
matical  trumpets  muft  therefore  be  rejected. 

Let  the  trumpet  be  a  cone  BCA  (fig.  2.),  of  which  CN 
is  the  axis,  DK  a  line  perpendicular  to  the  axL,  and  DFHI 
the  path  of  a  refleXed  found  in  the  plane  of  the  axis.  The 
hit  angle  of  refleXion  IH  A  is  equal  to  the  la  ft  aiw.le  of  in¬ 
cidence' FHC.  The  angle  BFH,  or  its  equal  CFD,  is 
equal  to  the  angles  FHD  and  FCH  ;  that  is,  the  angle  of  out  again, 
incidence  CFD  exceeds  the  next  angle  of  incidence  FIIC  count 
by  the  angle  FCD  ;  that  is,  by  the  aagie  of  the  cone.  In 
like  manner,  FDH  exceeds  CFD  by  the  fame  angle  PCD. 

Thus  every  fucceeding  angle,  either  of  incidence  or  reflec¬ 
tion,  exceeds  the  next  by  the  angle  of  the  cone.  Call  the 
angle  of  the  cone  a,  and  let  b  be  the  fir  11  angle  of  incidence 
PDC.  The  fecond,  or  DFC,  is  l  —  a.  The  third,  or 
FHC,  is  b  —  2  &c. :  and  the  7?th  angle  of  incidence  or 
reflection  is  b  —  n  after  n  reflections.  Since  the  angle 
diminifhes  by  equal  quantities  at  each  fubfequent  reflection, 
it  is  plain,  that  whatever  be  the  firfl:  angle  of  incidence,  it 
maybe  exhaufted  by  this  diminution;  namely,  when  n  times 
a  exceeds  or  is  equal  to  b.  Therefore  to  know  how  many  re¬ 
flections  of  a  found,  whofe  firfl:  incidence  has  the  inclination 
b ,  can  be  made  in  an  infinitely  extended  cone,  whole  angle  is 
<7,  divide  b  by  a  ;  the  quotient  will  give  the  number  n  of 
reflections,  and  the  remainder,  if  any,  will  be  the  latt  angle 
•of  incidence  or  reflection  lefs  than  a.  It  is  very  plain,  that 
when  an  angle  of  reflection  IHA  is  equal  to  or  lefs  than 
the  angle  BCA  of  the  cone,  the  refleXed  line  HI  will  no 
more  meet  with  the  other  fide  CB  of  the  cone. 

We  may  here  obferve,  that  the  greatefl  angle  of  incidence 
is  a  right  angle,  or  90°.  This  found  would  be  reflected 
back  in  the  fame  line,  and  would  be  incident  on  the  eppo- 
fite  fide  in  an  angle  =  90°  —  a,  &c. 

Thus  we  fee  that  a  conical  trumpet  is  well  fuited  for  con¬ 
fining  the  found  :  for  by  prolonging  it  fufficicntly,  we  can 
keep  the  lines  of  refleXed  found  wholly  within  the  cone. 

And  when  it  is  not  carried  to  fuch  a  length  as  to  do  this, 
when  it  allows  the  founding  line  GH,  for  example,  to  efcape 
without  farther  reflection,  the  divergency  from  the  axis  is 
lefs  than  the  laft  angle  of  reflection  BGH  by  hah  the  angle 
BCA  of  the  cone.  Let  us  fee  what  is  the  connection  be¬ 
tween  the  length  and  the  angle  of  ultimate  reflection. 

We  have  fin.  b  —  a  :  fin.  b  zzz  CD  :  CF,  and  CP  =  CD  X 

fin.  b  -  - 

and  flu.  b  —  2  a  :  fin.  b  —  a  m  CF  :  Cxi,  and 
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reflection,  we  c?.n  give  the  length  which  will  give  the  one 
immediately  preceding,  whofe  angle  with  the  fide  of  the  — vs 
cone  is  a.  Let  Y  be  thi0  length.  We  have  Y  ==  CD  X  » 

11  b 

fn~T  allow  every  line  of  found  to  be  re- 

fleeted  as  often,  faving  once,  as  if  the  tube  were  infinitely 
long.  For  fuppofe  a  fonorous  line  to  be  traced  backwards, 
as  if  a  found  enteied  the  tube  in  the  direction  i  /:,  and  were 
reflected  in  the  points  h ,  r/,  <J,  D,  the  angles  will  be 

continually  augmented  by  the  conftant  an  <le  a.  But  this 
augmentation  can  never  go  farther  than  90^  +  4  For  if 
it  reaches  that  value  at  D,  for  inftance,  the  refleted  line  DK 
will  be  perpendicular  to  the  axis  CN  ;  and  the  angle  ADK 
will  be  equal  to  the  angle  DKB,  and  the  found  will  come 
This  remark  is  of  importance  on  another  ac* 

Now  fuppofe  the  cone  to  be  cut  off  at  D  by  a  plane  per¬ 
pendicular  to  the  axis,  KD  will  be  the  diameter  of  its 
mouth- piece  ;  and  if  we  fuppofe  a  mouth  completely  occu¬ 
pying  this  circle,  and  every  point  of  the  circle  to  be  lono- 
rous,  the  reflected  founds  will  proceed  from  it  in  the  fame 
manner  as  light  would  from  a  flame  which  completely  occu¬ 
pies  its  area,  and  is  reflected  by  the  inflde  of  the  cone.  The 
anode  FDA  will  have  the  greatefl:  poffible  fine  when  it  is  a 
1  i- lit  angle,  and  it  never  can  be  greater  than  ADK,  which 
is  “  90  -j-  4  And  fince  between  90°  4-  4  ^  >  and  90  — 

4  fl,  there  muff  fall  fome  multiple  of  a\  call  this  multiple  b . 
Then,  in  order  that  every  found  may  be  refleXed  as  orten  as 
poffible,  faving  once,  we  muft  make  the  length  ot  it  X  z: 

S,  h  * 

CD  X  — - — 

Now  fince  the  angle  of  the  cone  is  never  made  very  gre,at, 
never  exceeding  10  or  12  degrees,  b  can  never  differ  from 
90  above  a  degree  or  two,  and  its  fine  cannot  differ  much 

CD, 

from  unity.  Therefore  X  will  be  very  nearly  equal  to  <— 

CD  , 

which  is  alfo  very  nearly  equal  to  — — — ;  becaufe  a  is 


fin.  b —  a’ 

CH  =  CFX 
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(mail,  and  theVines  of  fmall  arches  are  nearly  equal  and  pro¬ 
portional  to  the  arches  themfelves.  There  is  even  a  fmall 
compenfation  of  errors  in  this  formula.  For  as  the  fine  of 
90°  is  fomewhat  too  large,  which  would  give  X  too  great, 
2  S,  4  cl  is  alfo  larger  than  the  fine  of  a.  Thus  let  a  be 
12°  :  then  the  neareft  multiple  of  a  is  84.  or  96Q,  both  of 
which  are  as  far  removed  as  poffible  from  90°,  and  the 
error  is  as  great  as  poffible,  and  is  nearly  °*  ^ie 

whole. 

This  approximation  gives  us  a  very  fimple  conftruXion. 
Let  CM  be  the  required  length  of  the  trumpet,  and  draw 
ML  perpendicular  to  the  axis  in  O.  It  is  evident  that  8, 

MO 

MCO  :  rad.  =  MO  ;  CM,  and  CM  ;  or  X  =  ; 
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=  =  CDX 
2  a 

&c. 


fin  b 


fin.  b ' 


X 


fin.  b  - 


LM 


fin.  b —  2 a 9 


but  X  = 


CD 

2S,f 


t>,4* 

and  therefore  LM  is  equal  to 


—  CD  X  \-  1  , 

lin.  0  —  2  a 

Therefore  if  we  fuppofe  X  to  be  the  length  which  will 

^  fin.  b  N 

give  us  n  reflexions,  we  fhall  have  X  =  CD  X  7 

im.  b  —  n  a' 

'Hence,  we  fee  that  the  length  increafes  as  the  angle  b- — na 
diminifhes  ;  but  is  not  infinite,  unlefs  na  is  equal  to  b .  In 
this  cafe,  the  immediately  preceding  angle  of  refleXion  muft 
be  a,  becaufe  thefe  angles  have  the  common  difference  a. 
Therefore  the  laft  refleXed  found  was  moving  parallel  to  the 
oppofite  fide  of  the  cone,  and  cannot  again  meet  it.  But 
though  we  cannot  affign  the  length  which  will  give  the  nth 


2  S,  4  a9 
CD. 

If  therefore  the  cone  be  of  fuch  a  length,  that  its  diame¬ 
ter  at  the  mouth  is  equal  to  the  length  of  the  part  cut  off, 
every  line  of  found  will  have  at  leaft  as  many  refleXions, 
favc  one,  as  if  the  cone  were  infinitely  long  ;  and  the  laft 
refleXed  line  will  either  be  parallel  to  the  oppofite  fide  of 
the  cone,  or  lie  nearer  the  axis  than  this  parallel ;  confe* 
quently  fuch  a  cone  will  confine  all  the  refleXed  founds 
within  a  cone  whofe  angle  is  2  a ,  and  will  augment  the 
found  in  the  proportion  of  the  fpherical  bafe  of  this  cone 
to  a  complete  hemifpherical  furface.  Defcribe  the  circle 
DKT  round  C,  and  making  DT  an^arch  of  90,  diaw  the 
chord  DT.  Then  fince  the  circles  deferibed  with  the  radii 

DKj 


\ 


I 
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DK,  DT,  are  equal  to  the  fpherical  furfaces  generated  by  F  afe  /  the  path  of  aline  of  found  lying  in  the  plane  of  the  Tri.mpH1 

the  revolution  of  the  arches  DK  and  DKT  round  the  axis  fedion.  - - 

CD,  the  found  will  be  coudenfed  in  the  proportion  of  DK3  In  tiie  great  eircle  of  the  fohere  t^ke  KQ^=  KP,  DR 
to  DT3.  =  DQB  and  KS  =  Kll.  Draw  QB  h  ;  alfo  draw  Qj  A 

This  appears  to  be  the  bed  general  rule  for  conflruding  parallel  to  DA  ;  and  draw  PB,  Pr/,  PA.  i 

the  inftrument ;  for,  to  procure  another  refledion,  the  tube  1.  Then  it  is  evident  that  all  the  lines  drawn  from  P, 
mud  be  prodigioufly  lengthened,  and  we  cannot  fuppofe  within  the  cone  APB,  proeeed  without  refledion,  and.  are 

diffufed  as  if  no  trumpet  had  been  ufed. 

2.  All  the  fonorous  lines  which  fall  from  P  on  IvB  arc 
refleded  from  it  as  if  they  had  eome  from  Ch_ 

3.  All  the  fonorous  lines  between  BP  and  cl  P  have  dif¬ 

fered  but  one  refledion  ;  for  d  n  will  no  more  meet  DA  A' 
fo  as  to  be  refleded  a  rain.  ' 

4.  All  the  lines  which  have  been  refleded  from  KB,  and 
afterwards  from  DA,  proceed  as  if  they  had  eome  from  R. 


that  one  refledion  more  will  add  greatly  to  its  power. 

It  appears,  too,  that  the  length  depends  chiefly  on  the 
an'Be  of  the  eone;  for  the  mouth- piece  may  be  eonlidered 
as  nearly  a  fixed  quantity.  It  muft  be  of  a  fizc  to  admit 
the  mouth  when  fpeaking  with  force  and  without  eonftraint. 
About  an  inch  and  a  half  may  be  fixed  on  for  its  diameter. 
When  therefore  we  propofe  to  confine  the  found  to  a  cone 
of  twiec  the  angle  of  the  trumpet,  the  whole  is  determined 


by  that  angle, 
we  have  DK 
CD * 

DK' 

But 
and 

therefore 


For  fince  in  this  eafe  LM  is  equal  to  CD, 
CD  ==  LM  (or  CD)  :  CM  and  CM  = 


2  S,f  a  :  i=DK:CD, 
aSpifls  i=CD  :  CM  ; 

4  S,  2  j  a  :  1  =  DK  :  CM, 

DK  DK  ,  ,  , 

CM  =  -rrrrr,  =  gfX,  ^ rY  nearly.  And 
4  S,  a 

fince  DK  is  an  inch  and  a  half,  we  get  the  length  in  inches, 
counted  from  the  apex  of  the  cone  =  1 


And 


this  wc  mufl:  eut  off  the  part  CD, 


.  DK  3 

very  nearly  or  Tg^p 


2  Sp  a 
DK 

which  is  =z  rr-7 — 
b,  t « 


From 


meafured  in  inches,  and  we 


_3_ 

2S,  ci* 


mufl  make  the  mouth  of  the  fame  width 

On  the  other  hand,  if  the  length  of  the  trumpet  is  fixed 
on,  we  can  determine  the  angle  of  the  cone.  For  let  the 

L, 


length  (reckoned  from  C)  be  L  ;  we  have  2  S,2a  — 

/X. 

\/  2  L 


or  S,2tf  zz  — f  ,  and  S,  a 

2  -L. 


Thus  let  6  feet  or  72  inches  be  chofen  for  the  length  of 

the  cone,  we  have  S,  a  zz  •/ -JL_  zz  /  — ,  zz  o, 
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zz  fin  8°  1 7' 
the  mouth  is 


for  the  angle  of  the 
3 

2,  N- 


cone  ; 


f4434> 
and  the  width  at 


It  therefore  conden- 


zz  10,4  inches.  This  being  taken 

from  72,  leaves  61,6  inches  for  the  length  of  the  trumpet. 
And  fince  this  trumpet  confines  the  reflected  founds  to 

DT*, 

a  cone  of  160  34s  we  have  its  magnifying  power  — 

£  DT* _  S^45°  __  . 

“  il)  K>  S,1 4'  8  -  96  nearly 

fes  the  found  about  96  tirr\es  ;  and  if  the  diftribution  were 

uniform,  it  would  be  heard  Vy 6,  or  nearly  10  times  far¬ 
ther  off.  For  the  loudneis  founds  is  fuppofed  to  be  in* 
veriely  as  the  fquare  of  the  diftance  from  the  centre  of  un¬ 
dulation. 

But  before  we  can  pronouneewitli  precifion  on  the  perform¬ 
ance  of  a  fpeaking  trumpet,  we  mufl  examine  into  the  man¬ 
ner  in  which  the  refleded  founds  are  dillributed  over  the 
Ipace  in  which  they  are  all  eonfined. 

Let  BKDxA  (fig.  3.)  be  the  fedion  of  a  conical  trCSmpet 
by  a  plane  through  the  axis ;  let  C  be  the  vertex  of  the 
cone,  and  CW  its  axis;  let  TKV  be  the  fedion  of  a 
fp:  ere,  having  its  eentre  in  the  vertex  of  the  cone  ;  and  let 
P  be  a  fonorous  point  on  the  furface  of  the  fphere,  and 


For  the  lines  refleded  from  KB  proeeed  as  if  they  had 
come  from  and  lines  coming  from  Q^and  refleded  by 
DA,  proeeed  as  if  they  had  eome  from  R.  Therefore  draw 
RAc>,  and  alfo  draw  parallel  tp  KB,  and  draw 

Q A7,  P  Cy  and  P  b.  'Then, 

5.  All  the  lines  between  b  P  and  c  P  have  been  twice  re¬ 
fleded. 

Again,  draw  SB  p,  B  r  R,  r  u  S  x  A,  R  y  x,  Qjsy. 

6.  All  the  hnes  between  u  P  and  2  P  have  fuffered  three 
refledions. 

Draw  the  tangents  TA  /,  VB  v ,  erofllng  the  axis  in  W. 

7.  The  whole  founds  will  be  propagated  within  the  eone 
v  W  t.  For  to  every  fonorous  point  in  the  line  KD  there 
eoi  refponds  a  point  fimilar  to  (^regulating  the  firft  reflec¬ 
tion  from  KB  ;  and  a  point  fimilar  to  R,  regulating  the  fe- 
cond  refledion  from  DA  ;  and  a  point  S  regulating  the 
third  refledion  from  KB,  &c.  And  fimilar  points  will  be 
found  regulating  the  firft  refledion  from  DA,  the  feeond 
from  KB,  and  the  third  from  DA,  &e. ;  and  lines  drawn 
from  all  thefe  through  A  and  B  muft  lie  within  the  tan¬ 
gents  TA  and  VB. 

8.  Thus  the  centres  of  refledion  of  all  the  fonorous  line3 
whieh  lie  in  planes  palling  through  the  axis,  will  be  found 
in  the  furfaee  of  this  fphere  ;  and  it  may  be  confidered  as 
a  fonorous  fphere,  whofe  founds  firft  concentrate  in  W,  and 
are  then  diffufed  in  the  eone  <v  W  t. 

It  may  be  demonftrated  nearly  in  the  fame  manner,  that 
the  fonorous  lines  whieh  proceed  from  P,  but  not  in  the 
plane  palling  through  the  axis,  alfo  proceed,  after  various 
refledions,  as  if  they  had  come  from  points  in  the  furface  of 
the  fame  fphere.  The  only  difference  in  the  demonftration 
is,  that  the  eentre?  R>  S  of  the  fueceflive  refledions  are 
not  in  one  plane,  but  in  a  fpiral  line  winding  round  the  fur¬ 
faee  of  the  fphere  according  to  fixed  laws.  The  foregoing 
conclufions  are  therefore  general  for  all  the  founds  which 
come  in  all  diredions  from  every  point  in  the  area  of  the 
mouth-piece. 

Thus  it  appears,  that  a  conical  trumpet  is  well  fitted 
for  inc reading  the  foree  of  founds  by  diminifhing  their  final 
divergence.  For  had  the  fpeakcr’s  mouth  been  in  the  open 
air,  the  founds  which  are  now  eonfined  within  the  cone 
*  <v  W t  would  have  been  diffufed  over  a  hemifohere  :  and  wc 
fee  that  prolonging  the  trumpet  mufleonfine  the  founds  ftill 
more,  beeaufe  this  will  make  the  angle  BWA  ftill  fmaller ; 
a  longer  tube  muft  alfo  occafion  more  refledions,  and  eon- 
fequently  fend  more  fonorous  undulations  to  the  ear  at  a  di¬ 
ftance  placed  within  the  eone  v  W  t. 

We  have  now  obtained  a  very  eonneded  view  of  the 
whole  effed  of  a  eonieal  trumpet.  It  is  the  fame  as  if  the 
whole  fcgmentTKDV  were  founding,  every  part  ot  it  with 
an  intensity  proportional  to  the  denfity  of  the  points  Q,  R, 
S,  &c.  correiponding  to  the  different  points  P  of  the  mouth¬ 
piece.  It  is  eafy  to  fee  that  this  cannot  be  uniform,  but 
4  E  2  muft 
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Tfumpef.  muft  be  much  rarer  towards  the  margin  of  the  fegment.  It 
would  require  a  good  deal  of  difcufiion  to  fhow  the  denfity 
of  thefe  fi&itious  founding  points  ;  and  we  fhall  content  our- 
Lives  with  giving  a  very  palpable  view  of  the  diftribution  of 
the  fonorous  rays,  or  the  denfity  (fo  to  fpeak)  of  the 
echoes,  in  the  different  fituations  in  which  a  hearer  may  be 
place4.. 

We  may  obferve,  in  the  mean  time,  that  this  fuhftitu- 
tion  of  a  founding  fphere  for  the  founding  mouth-piece 
has  an  exact  parallel  in  Optics,  by  which  it  will  be  greatly 
F'g.  3.  illuftrated.  Suppofe  the  cone  BED  A  to  be  a  tube  polic¬ 
ed  in  the  infide,  fixed  in  a  wall  B  *,  perforated  in  BA,  and 
that  the  mouth-piece  DK  is  occupied  completely  by  a  flat 
flame.  The  effect  of  this  on  a  fpe&ator  will  be  the  fame 
it  he  is  properly  placed  in  the  ax\s,  as  if  he  were  looking 
at  a  flame  as  big  as  the  whole  fphere.  This  is  very  evi¬ 
dent. 

It  is  eafy  to  fee  that  the  line  /  e  S  is  equal  to  the  line 
iefaV',  therefore  the  reflected  founds  alio  come  to  the 
tar  in  the  fame  moments  as  if  they  had  come  from  their  re- 
ioedtive  points  on  the  furface  of  the  fubftituted  fphere.  T.Jn- 
lefs,  therefore,  this  fphere  be  enormoufly  large,  the  diftintft- 
nefs  of  articulation  will  not  be  fcnfibly  affe&ed,  becaule  the 
interval  between  the  arrival  of  the  different  echoes  of  the 
fame  fnap  will  be  infenfible. 

Our  limits  oblige  us  to  content  ourftlvcs  with  exhibiting 
this  evident  fimilarfty  of  the  progrefs  of  echo  from  the  fur- 
face  of  this  phonic  fphere,  to  the  progrefs  of  light  from  the 
fame  luminous  fphere  filming  through  a  hole  of  which  the 
diameter  is  AB.  The  direct  investigation  of  the  intenfity 
of  the  found  in  different  dire£tions  and  diftances  would 
take  up  much  room,  and  give  no  clearer  conception  of  the 
thing.  The  intenfity  of  the  found  in  any  point  is  precifely 
fimilar  to  the  intenfity  of  the  illumination  of  the  fame  point; 
and  this  is  proportional  to  the  portion  of  the  luminous  fur- 
face  feen  from  this  point  through  the  hole  dire&ly,  arid  to 
the  fquare  of  the  diftance  inverfely.  The  intelligent  reader 
will  acquire  a  diftinft  conception  of  this  matter  from  fig.  4. 
which  reprefents  the  diftribution  of  the  fonorous  lines,  and 
by  confequence  the  degree  of  ioudnefs  which  may  be  expell¬ 
ed  in  the  different  fituations  of  the  hearer. 

As  we  have  already  obferved,  the  efte£l  of  the  cone  of 
the  trumpet  is  perfectly  analogous  to  the  reflection  of  light 
from  a  poliflied  concave,  conical  mirror.  Such  an  inftru. 
ment  would  be  equally  fitted  for  illuminating  a  diftant  ob¬ 
ject.  We  imagine  that  thefe  would  be  much  more  power¬ 
ful  than  the  fpherical  or  even  parabolic  mirrors  commonly 
ufed  for  this  purpofe.  Thefe  laft,  having  the  candle  in  the 
focus,  alfo  fend  forward  a  cylinder  of  light  of  equal  width 
with  the  mirror.  But  it  is  well  known,  that  oblique  reflec¬ 
tions  are  prodigioufly  more  vivid  than  thofe  made  at  greater 
angles.  Where  the  inclination  of  the  refleded  light  to  the 
plane  of  the  mirror  does  not  exceed  eight  or  ten  degrees,  it 
reflects  about  three-fourths  of  the  light  which  falls  on  it. 
But  when  the  inclination  is  80,  it  does,  not  reflect  one-fourth 
part. 

We  may  alfo  obferve,  that  the  denfity  of  the  reflected 
founds  by  the  conical  trumpet  ABC  (fig.  4.)  is  precifely 
fimilar  to  that  of  the  illumination  produced  by  a  luminous 
fphere  TDV,  fhining  through  a  hole  AB.  There  will  be 
a  fpace  circumfcribed  by  the  cone  formed  by  the  lines  T B  t 
and  VA  v ,  which  is  uniformly  illuminated  by  the  whole 
fphere  (or  rather  by  the  fegment  TDV),  and  on  each  fide 
there  is  a  fpace  illuminated  by  a  part  of  it  only,  and  the  il- 
lumination  gradually  decreafe3  towards  the  borders.  A 
fpe&ator  placed  much  out  of  the  axis,  and  looking  through 
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the  hole  AB,  may  not  fee  the  whole  fphere.  In  like  man*  Tru^ 
ner,  he  will  not  hear  the  whole  founding  fphere  :  He  may  — 
be  fo  far  from  the  axis  as  neither  to  lee  nor  hear  any  part 
of  it. 

A  {lifting  our  imagination  by  this  comparifon,  we  perceive 
that  beyond  the  point  *tu  there  is  no  place  where  all  the  re¬ 
flected  founds  are  heard.  Therefore,  in  order  to  preferve 
the  magnifying  power  of  the  trumpet  at  any  diftance,  it  is 
neceflary  to  make  the  mouth  as  wide  as  the  fonorous  fphere. 

Nay,  even  this  would  be  an  imperfect  inftrnment,  becaufe  its 
power  would  be  confined  to  a  very  narrow  Ipace ;  and  ft  it 
be  not  accurately  pointed  to  the  perfon  liitcnmg,  its  power 
will  be  greatly  diminifhed.  And  we  may  obferve,  by  the 
way,  that  we  derive  from  this  circumftance  a  ftrong  confir. 
mation  of  the  juftnefs  of  Mr  Lambert's  principles  ;  for  the 
effects  of  (peaking  trumnets  are  really  oblerved  to  be  limi¬ 
ted  in  the  way  here  deferibed. — Parabolic  trumpets  have 
been  made,  and  they  fortify  the  found  not  only  in  the  cy¬ 
lindrical  fpace  in  the  direction  of  the  axis,  but  alfo  on  each 
fide  of  it,  which  fhould  not  have  been  the  cafe  had  their 
effect  depended  only  on  the  undulations  formed  by  the  pa¬ 
rabola  in  planes  perpendicular  to  the  axis.  But  to  pro¬ 
ceed. 

Let  BCA  (fig.  5.)  be  the  cone,  ED  the  mouth-picce, 
TEDV  the  equivalent  fonorous  fphere,  and  TBAV  the  cic- 
cumfcribed  cylinder.  Then  CA  or  CB  is  the  length  of 
cone  that  is  neceflary  for  maintaining  the  magnifying  power 
at  all  diftances.  We  have  two  conditions  to  be  fulfilled. 

The  diameter  ED  of  the  month-piece  mult  be  of  a  certain 
fixed  magnitude,  and  the  diameter  AB  of  the  outer  end 
mud  be  equal  to  that  of  the  equivalent  fonorous  fphere. 
Thefe  conditions  determine  all  the  dimenfnns  of  the  trum- 
pet  and  its  magnifying  power.  And,  fill  It,  with  reljpedt  to 
the  dimenfions  of  the  trumpet. 

The  fimilarity  of  the  triangles  ECG  and  BCF  gives 
CG  :  ED  =  CF  :  AB  ;  but  CG  =  BF,  =  ±AB,  mid  CF 
=  CG  +  GF,  =  GF  +T-VB  ;  therefore  4AB  :  ED  3= 

GF  +  4rAB:  AB,  and  AB:£D  -  2GF+AB:  A3; 
therefore  2GF  X  ED  +  AB  X  ED  ==  AB%  and  2  GF  X 
ED  =  AB2,  —  AB  X  ED,  =  AB  X  AB  —  ED,  and  GF 

—  4  Tfi  -k-P,  And,  on  the  other  hand,  becaufe 

2  ED 

—  X  EBAD  =2  2GFXED,  we  have  AB2  —  AB 
X  ED  +  -1  ED  -  =  2GFXED  +  1  ED",  or  A  B  —  4  ED* 


=  2GEXED+^ED2,  and  AB^yG  GFxED  -{-^ED* 
+  4-  ED. 

Let  x  reprefent  the  length  of  the  trumpet,  y  the  diame- 
ter  at  the  great  end,  and  m  the  diameter  of  the  mouth-piece. 


Then  .v : 


n}  and  y  ~  2x  m  ra2-|-4/w.  1  hu& 

Z:  m 

the  length  and  the  great  diameter  may  be  had  reciprocally. 
The  ufeful  cafe  in  practice  is  to  find  the  diameter  for  apro- 
pofed  length,  which  is  gotten  by  the  laft  equation. 

Now  if  we  take  all  the  dimenfions  in  inches,  and  fix  m  at 
an  inch  and  a  half,  we  have  2  *  m  ~  3  *,  and  —0,5625, 
and  i«  =  o,75  5  fo  that  our  equation  becomes  y  =: 
v/3  x  -f-  0^5625  +  0,75.  The  following  table  gives  the 
dimenfions  of  a  fnfficient  variety  of  trumpets.  The  fir  ft  co¬ 
lumn  is  the  length  of  the  trumpet  in  feet ;  the  fecoiid  co¬ 
lumn,  is  the  diameter  of  the  mouth  in  inches  ;  the  third  co¬ 
lumn  is  the  number  of  times  that  it  magnifies  the  found ; 
and  the  fourth  column  is  the  number  of  times  that  it  in* 
creafes  the  diftance  at  which  a  man  may  be  diftindly  heard 
by  its  means ;  the  fifth  contains  the  angle  of  the  cone. 
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u* 

1  0  v" 

1 

AB 

inches. 

Magnifying. 

Extending 

ACB. 

I 

6,8 

.  42,6 

0  1 

24-53 

2 

9.3 

77.8 

8,8 

18.23 

3  „ 

1 1,2 

1 1  2,4 

10,6 

15. 1 8 

4 

1  2,8 

146,6 

12,1 

1 3-24 

5 

14,2 

180,4 

E3>4 

12.04 

6 

214.2 

14,6 

it. 05 

7 

1 6,6 

247>7 

i.7,7 

ro.  18 

8 

*7>7 

281,3 

16,8 

9.40 

9 

1 8,8 

314,6 

1 7>7 

9.08 

10 

19,8 

347.7 

18,6 

8.42 

1 1 

20,7 

38^.9 

x9>5 

8  18 

1  2 

21,5 

414,6 

2C,4 

7.58 

1  > 

^4, 

5 '3.6 

22,7 

7.09 

18 

2  6,2 

612,3 

24>7 

6-33 

21 

28,g 

71 1,2 

26,6 

6.O5 

24 

30,2 

8  rc,  r 

28,9 

5.42 

ED  in  all  is  : 

-  i,5- 
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The  two  laft  c  >Iumns  are  conftrn&ed  on  the  following 
confederations  :  We  conceive  the  hearer  placed  within  the 
cylindrical  fpace  whofe  diameter  is  BA*  In  this  fituation 
he  receives  an  echo  coming  apparently  from  the  whole  fur- 
lace  TGV  ;  and  we  account  the  effedl  of  the  trunpet  as 
equivalent  to  the  un'ted  voices  of  as  many  mouths  as  would 
cover  this  furface.  Therefore  the  quotient  obtained  by  di¬ 
viding  the  furface  oFthe  hemifphere  by  that  of  the  mouth¬ 
piece  will  exprefs  the  magnifying  power  of  the  trumpet. 
If  the  chords  g  E,  g  T,  be  diawn,  we  know  that  the  fphe- 
rical  furfaces  T  g  V,  E^D,  are  refpedfively  equal  to  the 
circles  deferibed  with  the  radii  T^,  E^,  and  are  therefore 
as  and  E#\  Therefore  the  audibility  of  the  trumpet, 
when  compared  with  a  Angle  voice,  may  be  expreffed  by 
T  g2  t  # 

?rr.  Now  the  ratio  of  T to  E  ?2  is  eafily  obtained. 

kg'  ...  . 

For  if  E/  be  drawn  parallel  to  the  axis,  it  is  plain  that 

B /  =  - - - ,  and  that  E/  is  to  /B  as  radius  to  the 

tangent  of  BCF  ;  which  angle  we  may  call  a.  Therefore 


tan.  a  = 


2  x 


and  thus  we  obtain  the  angle  a.  But  if 
the  radius  CE  be  accounted  1,  T#  is  =  \/  2,  and  E^  is 
Therefore  - — >  and  the  magnifying 


■=  2  fin.  ", 
2 


2  fin. 


I 


The 


4/  2  Trumpet. 

tending  power  of  the  trumpet,  which  is  therefore  =  - 

2  fm.  —• 

a 

In  this  manner  were  the  numbers  computed  for  the  fourth 
column  of  the  table. 

When  the  angle  BCA  is  fmall,  which  is  always  the  cafe 
iu  fpeaking  trumpets,  we  may,  without  any  fenlible  error, 

ED 

conlider  EG  as  =  ,  r=  — .  And  TG  =  TC  X  \/ 2,  zz 

AB  AB  v  . 

— p  a/  2  =  =  ■“j.  This  gives  a  very  eafy  com¬ 

putation  of  the  extending  and  magnifying  powers  of  the 
trumpet. 

y 


power  of  the  trumpet  is  =r  - ~,  — 

4  fin.2—  2  fin. 2 — 

numbers,  therefore,  in  the  third  column  of  the  table  ate 

each  =r  - . 

2  fin.2— 
a 

But  the  more  ufual  way  of  conceiving  the  power  of  the 
trumpet  is,  by  confidering  how  much  farther  it  will  enable 
us  to  hear  a  voice  equally  well.  Now  we  fuppofe  that  the 
audibility  of  founds  varies  in  the  inverle  duplicate  ratio  of 
the  diltance.  Therefore  if  the  diftance  <7,  at  which  a  man 
may  be  diftin&ly  heard,  be  increafed  to  2,  in  the  propor¬ 
tion  of  EG  to  T  tf,  the  found  will  be  lefs  audible,  in  . the 
proportion  of  T^2  to  EG2.  Therefore  the  trumpet  will 
be  as  well  heard  at  the  diftance  *  as  the  Ample  voice  is 

z 

heard  at  the  diftance  d  'Therefore  -7  will  exprefs  the  ex- 


The  extending  power  is  =  4/2  — 
The  magnifying  power  is 


yJ 


=  2  -- 

m  * 

We  may  alfo  eafily  deduce  from  the  premiles,  that  if  the 
mouth-piece  be  an  inch  and  a  half  in  diameter,  and  the 
length  .x  be  meafured  in  inches,  the  extending  power  is  very 
nearly  =  V  and  the  magnifying  power  =  y  x. 

An  inconvenience  ftill  attends  the  trumpet  of  this  con- 
ftrudion.  Its  complete  audibility  is  confined  to  the  cylin¬ 
drical  foace  in  the  dire&ion  or  the  axis,  and  it  is  more 
faintly  heard  on  each  fide  of  it.  This  obliges  us  to  diredl 
the  trumpet  very  exn&ly  to  the  fpot  where  we  wifh  it  to  be 
heard.  This  is  confirmed  by  all  the  accounts  we  have  of 
the  performance  of  great  fpeaking  trumpets.  It  is  evident, 
that  by  len  Ttheniug  the  trumpet,  and  therefore  enlarging 
its  mouth,  we  make  the  lines  TBj  and  VA<u  expand  (fig.* 
4. )  ;  and  therefore  it  will  not  be  ib  difficult  to  direct  the* 
trumpet. 

But  even  this  is  confined  within  the  limits  of  a  few  de¬ 
grees.  Even  if  the  trumpet  were  continued  without  end, 
the  founds  cannot  be  reinforced  in  a  wider  fpace  than  the 
cone  of  the  trumpet.  But  it  is  always  advantageous  to  in- 
create  its  length1 ;  for  this  makes  the  extreme  tangents  em¬ 
brace  a  greater  portion  of  the  fonorous  fpliere,  and  thus 
incr cafes  the  found  in  the  fpace  where  it  is  all  reflected. 
And  the  limiting  tangents  TB,  VA,  expand  ftill  more,  and 
thus  the  fpace  of  full  eifefl  is  increafed.  But  either  of 
thefc  augmentations  is  very  fmall  in  comparifon  of  the  aug¬ 
mentation  of  fizc.  If  the  trumpet  of  fig.  5.  were  made  an. 
hundred  times  longer,  its  power  would  not  be  increafed 
one  half. 

We  need  not  therefore  aim  at  much  more  than  to  pro¬ 
duce  a  cylindrical  fpace  of  full  effect ;  and  this  will  always- 
be  done  by  the  preceding  rules,  or  table  of  con  ft  ru  ft  ions. 
We  may  give  the  trumpet  a  thud  or  a  fourth  part  more* 
length,  in  order  to  fpread  a  little  the  fpace  of  its  full  effedi:,. 
and  thereby  make  it  more  eafily  directed  to  the  intended 
©bje&.  But  iu  doing  this  we  mu  ft  be  careful  to  increafe 
'  the  diameter  of  the  mouth  as  much  as  we  increafe  the 
length  ;  otherwife  we  produce  the  very  oppofite  effect,  and 
make  the  trumpet  greatly  inferior  to  a  fhorter  one,  at  all 
diftances  beyond  a  certain  point.  For  by  ir.creafing  the 
length  while  the  part  CG  remains  the  fame,  we  caufe  the 
tangents-  TB  and  VA  to  meet  on.  feme  diftant  point,  be¬ 
yond  which,  the  found  diffnfes  prodigioufly.  The  conftruc- 
tion  of  a  (peaking  trumpet  is  therefore  a  problem  of  fome: 
nicety  and  as  the  trials  are  always  made  at  fome  confider- 
able  'diftance,  it  may  frequently  happen  that  a  trumpet, 
which  is  not  heard  at  a  mile’s  diftance,  may  be  made  very 
audible  two  miles  off  by  cutting  off  a  piece  at  its  wide  end. 

After  this  minute  confideration  of  the  conical  trumpet, 
vve  might  proceed  to  conlider  thefe  of  other  forms.  In  par¬ 
ticular,  the  hyperbolic,  propofed  by  Caffegrain,  and  the 

parabolic. 
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Trumpt\  parabolic,  propofed  by  Haafe,  feem  to  merit  confideration. 

But  if  we  examine  them  merely  as  refle&ors  at  echoes,  we 
fhall  fmd  them  inferior  to  the  conical. 

With  refpeft  to  the  hyperbolic  trumpet,  its  inaptitude 
is  evident  at  firft  fight.  For  it  mud  diffipzte  the  echoes 
more  than  a  conical  trumpet-  Indeed  Mr  Caffegrain  pro¬ 
ceeds  on  quite  different  principles,  depending  on  the  me- 
chanifm  cf  the  aerial  undulations:  his  aim  was  to  increafe 
the  an  hat  ion  in  each  pulfe,  fo  that  it  may  make  a  more  for- 
cible  irr.  pulfe  on  the  ear.  But  we  are  too  impeife&ly  ac¬ 
quainted  with  this  fubjeft  to  decide  a  priori;  and  expe¬ 
rience  flows  that  the  hyperbola  is  not  a  good  foim. 

With  refoeCt  to  the  parabolic  trumpet,  it  is  certain  that 
if  the  mouth -piece  were  but  a  point,  it  would  produce  the 
mod  favourable  reflection  of  all  the  founds  ;  for  they  would 
all  proceed  parallel  to  the  axis.  But  every  point  of  an  open 
mouth  mud  be  confidered  as  a  centre  of  found,  and  none 
of  it  mud  be  kept  out  of  the  trumpet.  If  this  be  all  ad- 
*  initted,  it  will  be  found  that  a  conical  trumpet,  made  by 
the  preceding  rules,  will  diflipate  the  reflected  founds  much 
kfs  than  the  parabolic. 

Thus  far  have  we  proceeded  on  the  fair  confequences  of 
the  well  known  fact,  that  echoes  are  reflected  in  the  fame 
manner  as  light,  without  engaging  m  the  intricate  invedi- 
gation  of  aerial  undulations.  Whoever  confiders  the  New¬ 
tonian  theory  of  the  propagation  of  found  with  intelligence 
and  attention,  will  lee  that  it  is  demondrated  folely  in  the 
cafe  of  a  Angle  row  of  particles  ;  and  that  all  the  general 
corollaries  refpefting  the  lateral  diffuf  on  of  the  tlafiic  un¬ 
dulations  are  little  more  than  fagacious  gneffes,  eveiy  way 
worthy  of  the  illudrious  author,  and  beautifully  confirmed 
by  what  we  can  mod  didin&ly  and  accurately  obferve  in 
the  circular  waves  on  the  fur  lace  of  dill  water.  .  But  they 
are  by  no  means  fit  for  becoming  the  foundation  of  any 
do&rine  v  hich  lays  the  fmalkfi  claim  to  the  title  of  accuiate 
feience.  WTe  really  know  exceedingly  little  of  the  theory 
of  aerial  undulations  ;  and  the  conformity  of  the  phenomena 
of  found  to  the fe  guefies  of  Sir  Ifaac  Newton  has  always 
been  a  matter  of  wonder  to  eveiy  eminent  and  candid  ma¬ 
thematician  :  and  no  other  fhould  pretend  to  judge  of  the 
matter.  This  wonder  has  always  been  acknowledged  by 
Daniel  Bernoulli ;  and  he  is  the  only  perfon  who  has  made 
any  addition  to  the  fcience  of'  founds  that  is  worth  men¬ 
tioning  For  fuch  we  mud  always  edeem  his  do&rine  of 
the  fecondary  undulations  of  muficnl  cords,  and  the  fecondary 
pulfcs  of  air  in  pipes.  Nothing  therefore  is  more  unwarrant¬ 
able,  or  more  plainly  (hows  the  precipitant  preemption  of 
‘modern  feiolids,  than  the  familiar  ufe  of  the  general  theory 
of  aerial  undulations  in  their  attempts  to  explain  the  ab  fir  ufe 
phenomena  of  nature  (inch  as  the  communication  of  fenfa- 
tion  from  the  organ  to  the  fenforium  by  the  vibrations  of  a 
nervous  fluid,  the  reciprocal  communication  of  the  volitions 
from  the  fenforium  to  the  muicle,  nay,  the  whole  pheno¬ 
mena  of  mind),  by  vibrations  and  vibratiunculce. 

Such  attempts  equally  betray  ignorance,  preemption, 
and  mean  nets  of  foul.  Ignorance  of  the  extent  .to  which 
the  Newtonian  theory  may  be  logically  earned,  is  the  Rc- 
ceffary  confequer.ee  of  ignorance  of  the  thcc:y  itfelf.  It 
is  preemption  to  apply  it  to  the  phenomena  of  the  intel¬ 
lectual  world  ;  and  furely  he  lias  an  abject  foul  who  hugs 
and  cherifhes  the  humble  the  light,  that  his  mind  is  an  un¬ 
dulating  fluid,  and  that  its  all-grafping  ^omorehciiflon,  and 
all  its  delightful  emotions,  are  nothing  more  than  an  ethe- 
rial  tune.  — i(  Pol  me  occidiflis  amentes”  This  whim  is 
older  than  Hartley  :  It  may  be  found  in  Robinet’s  Syfteme  de 
lu  Nature.  This  by  the  by  made  its  flrd  appearance  as  a 
difcourle  delivered  by  Brother  Orateur  in  the  lodge  of  the 
grand  Orient  at  Lyons ;  from  which  fource  have  proceeded 


all  the  cofmopoliticai  focieties  in  Europe,  and  that  iliumi.  Trumpet 
nation  by  which  reafon  is  to  triumph  over  revelation,  and  — v — ^ 
liberty  and  equality  over  civil  government.  We  crave  par¬ 
don  of  our  readers  for  this  ebullition  of  fpleen  ;  and  we 
hope  for  it  from  all  thofe  who  can  read  Newton,  and  who 
edeem  his  modelly. 

Thofe  who  have  endeavoured  to  improve  the  foeaking 
trumpet  on  mechanical  principles,  have  generally  aimed  at 
increaling  the  violence  of  the  elaitic  undulations,  that  they 
may  make  a  more  forcible  impulfe  on  the  ear.  This  is 
the  object  in  view  in  the  parabolic  trumpet.  All  the  undu¬ 
lations  are  converted  into  others  which  are  in  planes  perpen¬ 
dicular  to  the  axis  of  the  inilrument ;  fo  that  the  fame  little 
mais  of  air  is  agitated  again  and  again  in  the  fame  direCf  ion. 

From  this  it  is  obvious  to  conclude,  that  the  total  agitation 
will  be  more  violent.  But,  in  the  Aril  place,  thefe  violent  agi¬ 
tations  mult  ditfuie  themlelves  laterally  as  foon  as  they  get 
out  of  the  trumpet,  and  thus  be  weakened,  in  a  proportion 
that  is  perhaps  impoflible  for  the  mod  expert  analyft  to 
determine.  But,  moreover,  we  are  not  fufficiently  acquaint¬ 
ed  with  the  mechanilm  of  the  very  flrd  agitations,  to  be  able 
to  perceive  what  conformation  of  the  trumpet  will  caufe  the 
reflc&ed  undulations  to  increafe  the  flrd  undulations,  or  to 
check  them.  For  it  mud  happen,  during  the  production 
of  a  continued  found  in  a  trumpet,  that  a  parcel  of  air, 
which  is  in  a  date  of  prog  re  flive  agitation,  as  it  makes  a 
pulfe  of  one  found,  may  be  in  a  date  of  retrograde  agita¬ 
tion,  as  it  is  part  of  a  pulfe  or  air  producing  another  found. 

We  cannot  (at  lead  no  mathematician  has  yet  done  it)  diferi- 
minate,  and  then  combine  thefe  agitations,  with  the  intel¬ 
ligence  and  precifion  that  arc  neceffary  for  enabling  us  to 
fay  what  is  the  ultimate  accumulated  effeCfi.  Mr  Lambert 
therefore  did  wifely  in  abdaining  from  this  intricate  invelli- 
gation  ;  and  we  are  highly  obliged  to  him  for  deducing 
fuch  a  body  of  demondrable  do&rine  from  the  acknow¬ 
ledged,  but  ill  underdood,  faCl  of  the  reflection  of  echoes. 

W e  know  that  two  founds  aCluafly  crofs  each  other  with¬ 
out  any  mutual  dilturbance  ;  for  we  can  hear  either  of  them 
didinCtly,  provided  the  other  is  not  lo  loud  as  to  dun  our 
ears,  in  the  lame  manner  as  the  glare  of  the  iun  dazzles 
our  eyes.  We  may  therefore  depend  on  all  the  confe¬ 
quences  which  are  legitimately  deduced  from  this  f3&,  in 
the  fame  manner  as  we  depend  on  the  fcience  of  catoptrics, 
which  is  all  deduced  from  a  faCt  perfectly  fimilar  and  as 
little  underdood. 

But  the  preceding  propoiitions  by  no  means  explain  or 
comprehend  all  the  reinforcement  of  found  which  is  really 
obtained  by  means  of  a  ipeaking  trumpet.  In  the  flrd 
place,  although  we  cannot  tell  in  what  degree  the  aerial 
undulations  are  increaied,  we  cannot  doubt  that  the  reflec¬ 
tions  which  are  made  in  directions  which  do  not  greatly  de¬ 
viate  from  the  axis,  do  really  increafe  the  agitation  of  the 
particles  of  air.  We  fee  a  thing  perfectly  fimilar  to  this  in 
the  waves  on  water.  Take  a  long  flip  of  lead,  about  two 
inches  broad,  and  having  bent  it  into  the  form  of  a  parabola, 
let  it  into  a  large  flat  trough,  in  which  the  water  is  about  au 
inch  deep.  Let  a  quick  fuccefiion  of  fmall  drops  of  water 
fall  precifely  on  the  rocus  of  the  parabola.  We  fhall  fee 
the  circular  waves  proceeding  from  the  focus  all  converted 
into  waves  perpendicular  to  the  axis  ;  and  we  fhall  fre¬ 
quently  fee  thefe  ftraight  w  aves  confiderably  augmented  in 
their  height  and  force.  We  fay  generally,  for  we  have 
fometimes  obfervtd  that  thefe  refleCttd  waves  were  not  fen- 
libly  dronger  than  the  circular  or  original  waves.  We  do 
not  exaCtly  know  to  what  this  difference  mud  be  aferibed  : 
we  are  diipofed  to  attribute  it  to  the  frequency  ot  the  drops. 

This  may  be  fuch,  that  the  interval  of  time  between  each, 
drop  is  precifely  equal,  or  at  lead  commenfurable,  to  the 

time 
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time  in  which  the  waves  run  over  their  own  breadth.  This 
is  a  pretty  experiment  ;  and  the  ingenious  mechanician 
may  make  others  of  the  fame  kind  which  will  greatly  il- 
luflrate  feveral  difficult  points  in  the  fcience  of  founds.  We 
may  conclude,  in  general,  that  the  reflection  of  founds,  in 
a  trumpet  of  the  ufual  fhapes,  is  accompanied  by  a  real 
increafe  of  the  aerial  agitations  ;  and  in  fome  particular 
cafes  we  find  the  founds  prodigionfly  increafed.  Thus, 
when  we  blow  through  a  mufical  trumpet,  and  allow  the 
air  to  take  that  uniform  undulation  which  can  be  bed  main- 
tained  in  it,  namely,  that  which  produces  its  mufical  tone, 
where  the  whole  tube  contains  but  one  or  two  undulations, 
the  agitation  of  a  particle  mud  then  be  very  great ;  and  it 
mud  defcribe  a  very  conliderable  line  in  its  ofcillations. 
When  we  fnit  our  blad  in’  fuch  a  manner  as  to  continue 
tli is  note,  that  is,  this  undulation,  we  are  certain  that  the 
fubfequent  agitations  eonfpire  with  the  preceding  agitation, 
and  augment  it.  .And  accordingly  we  find  that  the  found 
is  increafed  to  a  prodigious  degree.  A  cor  de  chaffe,  or  a 
bugle  horn,  when  properly  winded,  will  alinod  deafen  the 
ear  ;  and  yet  the  exertion  is  a  mere  nothing  in  comparifon 
with  what  vve  make  when  bellowing  with  all  our  force,  but 
with  not  the  tenth  part  of  the  noife.  We  alfo  know,  that  if 
we  fpeak  through  a  fpeaking  trumpet  in  the  key  which 
cm  ref  ponds  with  its  dimen  fions,  it  is  much  more  audible 
than  when  we  fpeak  in  a  different  pitch.  Thefe  obferva- 
tions  fhow,  that  the  loudnefs  of  a  fpeaking  trumpet  ariies 
from  fcmethino  more  than  the  foie  rdleCHon  of  echoes  confi- 
tltred  by  Mr  .Lambert — the  very  echoes  are  rendered  louder. 

In  the  next  place,  the  founds  are  increafed  by  the.  vibrations 
of  tbe  trumpet  itfelf.  T  he  eladic  matter  of  the  trumpet  is 
thrown  into  tremors  by  the  undulations  which  proceed  from 
the  mouth-piece.  Thefe  tremors  produce  pulfes  in  the  con¬ 
tiguous  air,  both  in  the  inlide  of  the  trumpet  and  on  that 
which  furrounds  it.  Thefe  undulations  within  the  trumpet 
pioduce  original  founds,  which  are  added  to  the  reflected 
founds  :  for  the  tremor  continues  for  fome  little  time,  per¬ 
haps  the  time  of  three  or  four  or  more  pulfes.  This  mud 
increafe  the  loudnefs  of  the  fubfequent  pulfes.  We  cannot 
fay  to  what  de^iee,  becavife  we  do  not  know  the  *brce  of 
the  tremor  which  the  part  of  the  trumpet  acquires  :  but 
we  know  that  thefe  founds  will  not  be  magnified  by  the 
trumpet  to  the  fame  degree  as  if  they  had  come  from  the 
mouth-piece  ;  for  they  are  reflected  as  if  they  had  come 
from  the  furface  of  a  fphere  which  paffes  through  the  agi¬ 
tated  point  of  the  trumpet.  In  fhort,  they  arc  magnified 
only  by  that  part  of  the  trumpet  which  lies  without  them. 
The  whole  founds  of  this  kind,  therefore,  proceed  as  if  they 
came  from  a  number  of  concentric  fpherical  furfaces,  or 
from  a  folid  fphere,  whofe  diameter  is  twice  the  length  of 
the  trumpet  cone. 

All  thefe  agitations  arifing  from  the  tremors  of  the  trum¬ 
pet  tend  greatly  to  hurt  the  diflinCtnefs  of  articulation  ; 
becaufe,  coming  from  different  points  of  a  large  fphere,  they 
arrive  at  the  ear  in  a  fenfible  fuccefiion  ;  and  thus  change  a 
momentary  articulation  to  a  lengthened  found,  and  give  the 
appearance  of  a  number  of  voices  uttering  the  fame  words 
in  fuccefllon.  It  is  in  this  way  that,  when  we  clap  our 
hands  together  near  a  long  rail,  we  get  an  echo  from  each 
poll,  which  produces  a  chirping  found  of  fome  continuance. 
For  thefe  reafons  it  is  found  advantageous  to  check  all  tre¬ 
mors  of  the  trumpet  by  wrapping  it  up  in  woollen  lifts. 
This  is  alfo  neceffary  in  the  mufical  trumpet. 

With  refpeCt  to  the  undulations  produced  by  the  tre¬ 
mors  of  the  trumpet  in  the  air  contiguous  to  its  outfide, 
they  alfo  hurt  the  articulation.  At  any  rate,  this  is  fo 
srnch  of  the  fonorous  momentum  ufelefsly  employed ;  be- 

4 


i  ]  T  R  U 

caufe  they  are  diffufed  like  common  founds,  and  receive  TrumpeV 
no  augmentation  from  the  trumpet.  v-— 

It  is  evident,  that  this  inftrnment  may  be  ufed  (and  ac-  Hearing 
cordingly  was  fo)  for  aiding  the  hearing  ;  for  the  fonorous trumktt* 
lines  are  reflected  in  either  direction.  We  know  that  all 
tapering  cavities  greatly  increafe  external  nodes ;  and  we 
obferve  the  brutes  prick  up  their  ears  when  they  want  to 
hear  uncertain  or  faint  founds.  They  turn  them  in  fuch 
di regions  as'  arc  beft  fuited  for  the  reflection  of  the  found 
from  the  quarter  whence  the  animal  imagines  that  it  comes. 

Let  us  apply  Mr  Lambeit’s  principle  to  this  very  inte- 
refting  cafe,  and  examine  whether  it  be  poflible  to  aflift 
dull  hearing  in  like  manner  as  the  optician  lias  afiifted  im¬ 
perfect  fight. 

The  lubjeCt  is  greatly  fimpiified  by  the  ciicumftances  of 
the  cale  ;  for  the  founds  to  which  vve  liften  generally  come 
in  nearly  one  direction,  and  all  that  we  have  to  do  is  to 
produce  a  conftipation  of  them.  And  we  may  conclude, 
that  the  audibility  will  be  proportional  to  this  conflipation. 

Therefore  let  ACB,  fig.  6.  be  the  cone,  and  CD  its  axis. 

The  found  may  be  conceived  as  coming  in  the  direction 
RA,  parallel  to  the  axis,  and  to  be  reflected  in  the  points- 
A,T,  cy  fly  <?,  till  the  angle  of  incidence  increafes  to  90°  ; 
after  which  the  fubfequent  reflections  fend  the  fotfnd  out 
again.  We  muft  therefore  cut  off  a  part  of  the  cone  ;  and, 
becaufe  the  lines  increafe  their  angle  of  incidence  at  each- 
reflection,  it  will  be  proper  to  make  the  angle  of  the  cone- 
an  aliquot  part  of  90",  that  the  leail  incidence  may  amount 
preciiely  to  that  quantity.  What  part  of  the  cone  fhonld 
be  cut  off  may  be  determined  by  the  former  principles. 

Call  the  angle  ACD,  a.  We  have  C  e  =  7- — 7 - - — c — 

0  ’  im.  (2  «+ i )  0* 

when  the  found  gets  the  laft  ufeful  reflection.  Then  we 
have  the  diameter  of  the  mouth  AB  “2  CA  •  fin.  a,  and 
that  of  the  other  end  e f  =  Cr  2  fin.  a.  Therefore  the 
founds  will  be  conftipated  in  the  ratio  of  CA2  to  C  r2,  and 
the  trumoet  will  bring  the  fpeaker  nearer  in  the  ratio  of 
CA  to  Ce. 

When  the  lines  of  reflected  found  are  thus  brought  to¬ 
gether,  they  may  be  received  into  a  fmall  pipe  perfectly" 
cylindrical,  which  may  be  inferted  into  the  external  ear. 

This  v/ ill  not  change  their  angles  of  inclination  to  the  axis, 
nor  their  denftty.  It  may  be  "convenient  to  make  the  in¬ 
ternal  diameter  of  this  pipe  -f  of  an  inch.  Therefore  C  e  *  fin.  a 
is  =  -J-  of  an  inch.  This  circumftance,  in  conjunction  with 
the  magnifying  power  propofed,  determines  the  other  di- 

menfions  of  the  hearing  trumoet.  For  Ce  —  -  — 

°  6  lin.  a 

-  CA  ,  and  CA  =  fw- 

f:n.  (  2  n  +  1 )  a  6  fin.2  a 

Thus  the  relation  of  the  angle  of  the  cone  and  the  leng'th: 
of  the  inftrument  is  afeertained,  and  the  found  is  brought 
nearer  in  the  ratio  of  CA  to  C  f,  or  of  fin.  (2  «-j-i )  a  to  fin. 
a.  And  feeing  that  we  found  it  proper  to  make 
=  90°,  we  obtain  this  very  Ample  analogy,  1  :  fin.  a  zz 
CA  :  Ce.  And  the  fine  of  4  the  angle  of  the  cone  is  to- 
radius  as  1  to  the  approximating  power  of  the  inftrument. 

Thus  let  it  be  required  that  the  found  may  be  as  audible 

.  r  ,  .  .  .  CA 

as  ir  the  voice  wrere  i  2times  nearer.  This  gives  -jg—  ~  12. 

This  gives  fin.  a  =  aD^  a  —  4°  47'>  and  the  angle  of 

the  cone  =  9.34.  Then  C A  =  7-7^ - =  -r~-  zz  ,  = 

^  6  im.*a  6t^  6  5 

24.  Therefore  the  length  of  the  cone  is  24  inches.  From 

thia- 
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=  2,  and  the  length  of  the  trumpet 


“is  22  inches*  The  diameter  at  the  mouth  is  2  C  e,  4 
inches.  With  this  inllrument  one  voice  fhould  be  as  loud 
as  144. 

If  it  were  required  to  approximate  the  found  only  four 
times,  making  it  16  times  dronger  than  the  natural  voice 
at  the  fame  diflance.  the  angle  ACB  mull  be  290  ;  Ae 
muff  be  2  inches,  AB  mud  be  l|d  inches,  and  ef  mud  be 

of  an  inch. 

It  is  eafy  to  fee,  that  when  the  fize  of  the  ear-end  is  the 
fame  in  all,  the  diameters  at  the  outer  end  are  proportional 
to  the  approximating  powers,  and  the  length  of  the  cones 
are  proportional  to  the  magnifying  powers. 

We  ihall  find  the  parabolic  conoid  the  preferable  fhape 
for  an  acouftic-triimpet ;  becaufe  the  founds  come  into  the 
inftiument  in  a  direction  parallel  to  the  axis,  they  are  re- 
fleXed  fo  as  to  pafs  through  the  focus.  The  parabolic 
conoid  mud  therefore  be  cut  off  through  the  focus,  that 
the  founds  may  not  go  out  again  by-ihe  fubfequent  reflec¬ 
tions  ;  and  they  muff  be  received  into  a  cylindrical  pipe  of  ^d 
of  an  inch  in  diameter.  Therefore  the  parameter  of  this 
parabola  is  ^-th  of  an  inch,  and  the  focus  is  T\th  of  an  inch 
from  the  vertex.  This  determines  the  whole  fnflrumcnt ; 
for  they  are  all  portions  of  one  parabolic  conoid.  Sup  pole 
that  the  inftrument  is  required  to  approximate  the  found 
12  times,  as  in  the  example  of  the  conical  initrument.  The 
ordinate  at  the  mouth  muil  be  1 2  times  the  6th  of  an  inch, 
or  2  inches ;  and  the  mouth  diameter  is  4  inches,  as  in  the 
conical  inftiument.  Then,  for  the  length,  obferve,  that 
DC  in  fig.  7.  is  £lh  of  an  inch,  and  Mr  is  2  inches,  and 
AC  is  T*Tth  of  an  inch,  and  DC2 :  MP1  =  AC  :  AP.  This 
will  give  AP  =212  inches,  and  CP  rr  uj{ths;  whereas 
in  the  conical  tube  it  was  22.  In  like  manner  an  inftru- 
ment  which  approximates  the  founds  4  times,  is  only  lyd 
inches  long,  and  i-Jd  inches  diameter  at  the  big  end.  Such 
jmall  inftrument3  may  be  very  exactly  made  in  the  para¬ 
bolic  form,  and  are  certainly  preferable  to  the  conical.  But 
fince  even  thefe  are  of  a  very  moderate  fize  when  intended 
to  approximate  the  found  only  a  few  times,  and  as  they 
can  be  accurately  made  by  any  tin-man,  they  may  be  of 
more  general  ufe.  One  of  12  inches  long,  and  3  inches 
wide  at  the  big  end,  fhould  approximate  the  found  at  leafl 
-9  times. 

A  general  rule  for  making  them . — Let  m  exprefs  the  ap¬ 
proximating  power  intended  for  the  initrument.  The  length 

of  the  inflrument  in  inches  is  —  *  and  the  diameter 


Tire  diameter  at  the  fmall  end  is  al- 


at  the  mouth  is  — . 

.3 

ways  yd  of  an  inch. 

In  trumpets  for  affiding  the  hearing  all  reverberation  of 
the  trumpet  mud  be  avoided.  It  mud  be  made  thick,  of 
the  leafl  elaftic  materials,  and  covered  with  cloth  externally. 
Fo:  all  reverberation  lads  for  a  fhort  time,  and  produces  new 
founds  which  mix  with  thofe  that  are  coining  in. 

We  mud  alfo  obferve,  that  no  acoudic  trumpet  can  fe- 
parate  thofe  founds  to  which  we  liden  from  others  that  are 
made  in  the  fame  direXion.  All  are  received  by  it,  and 
magnified  in  the  fame  proportion.  This  is  frequently  a 
very  great  inconvenience. 

There  is  alfo  another  imperfeclion,  which  we  imagine 
cannot  be  removed,  namely,  an  edd  confufion,  which  can- 
riot  be  called  indiftinXnefs,  but  a  feeling  as  if  we  were  in 
the  midd  of  an  echoing  room.  The  caufe  feems  to  be 
this  :  Hearing  gives  us  fome  perception  of  the  direXion  of 
the  founding  objeX,  not  indeed  very  precife,  but  fufEciently 
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fo  for  mofl  purpofes.  In  all  indruments  which  we  have  Trumpet, 
deferihed  for  conftipating  founds,  the  lad  reflexions  are  ' 

made  in  directions  very  much  inclined  to  the  axis,  and  in¬ 
clined  in  many  different  degrees.  Therefore  they  have  the 
appearance  of  coming  from  different  quarters  ;  and  indead 
of  the  perception  of  a  fingle  fpeaker,  we  have  that  of  a 
founding  furface  of  great  extent.  We  do  not  know  any 
method  of  preventing  this,  and  at  the  fame  time  increaiing 
the  found. 

There  is  an  obfervation  which  it  is  of  importance  to  make 
on  this  theory  of  acoudic  indruments.  Their  performance 
does  not  feem  to  corrcfpond  to  the  computations  founded 
on  the  theory.  When  they  are  tried,  we  cannot  thir.k  that 
they  magnify  fo  much  ;  Indeed  it  is  not  eafy  to  find  a 
meafure  by  which  we  can  edimate  the  degrees  of  audibility. 

When  a  man  fpeaks  to  us  at  the  didance  of  a  yard,  and 
then  at  the  didance  of  two  yards,  we  can  hardly  think  that 
there  is  any  difference  in  the  loudnefs  ;  though  theory  fays* 
that  it  is  four  times  lefs  in  the  lad  of  the  two  experiments; 
and  we  cannot  but  adhere  to  the  theory  in  this  very  fimple 
cafe,  and  mud  attribute  the  difference  to  the  impofilbility 
of  meafuring  the  loudnefs  of  founds  with  precifion.  And 
becaufe  we  are  familiarly  acquainted  with  the  found,  we  can 
no  more  think  it  four  times  lefs  at  twice  the  didance,  than 
we  can  think  the  vifible  appearance  of  a  man  four  times  lefs 
when  he  is  at  a  quadruple  didance.  Yet  we  can  completely 
convince  ourfelves  of  this,  by  cbferving  that  he  covers  the 
appearance  of  four  men  at  that  didance.  We  cannot  eafily 
make  the  fame  experiment  with  voices. 

But,  befides  this,  we  have  compared  two  hearing  trum¬ 
pets,  one  of  which  fhould  have  made  a  found  as  audible  at 
the  didance  of  40  feet  as  the  other  did  at  10  feet  diflance  ; 
but  we  thought  them  equal  at  the  didance  of  40  and  18. 

The  refult  was  the  fame  in  many  trials  made  by  different 
perfons,  and  in  different  circumltances.  This  leads  us  to 
JufpeX  fome  midake  in  Mr  Lambert's  principle  of  calcula¬ 
tion  ;  and  we  think  him  midaken  in  the  manner  of  eftima- 
ting  the  intenfity  oi  the  reflected  founds.  He  conceives 
the  proportion  of  intenfity  of  the  fimple  voice  and  of  the 
trumpet  to  be  the  fame  with  that  of  the  furface  of  the 
mouth-piece  to  the  furface  of  the  fonorous  hemifphere, 
which  he  has  fo  ingenioufly  fubftituted  for  the  trumpet. 

But  this  feems  to  fuppofe,  that  the  whole  furface,  generated 
by  the  revolution  of  the  quadrantal  arch  TEG  round  the 
axis  CG  (fig.  4.),  is  equally  fonorous.  We  are  afftired 
that  it  is  not  :  For  even  if  we  fhould  iuppoi’e  that  each  of 
the  points  Q^,  R,  and.S  (fig.  3.),  are  equally  fonorous 
with  the  point  P,  thefe  points  of  refleXion  do  not  dand 
fo  denfe  on  the  furface  of  the  fphere  as  on  the  furface  of 
the  mouth-piece.  Suppofe  them  arranged  at  equal  di dances 
all  over  the  mouth-piece,  they  will  be  at  equal  didances  alfo 
on  the  fphere,  only  in  the  direXion  of  the  arches  of  great 
circles  which  pafs  through  the  centre  of  the  mouth-piece. 

But  in  the  direXion  perpendicular  to  this,  in  the  circum¬ 
ference  of  fmall  ciicles,  having  the  centre  of  the  mouth¬ 
piece  for  their  pole,  they  mud  be  rarer  in  the  proportion  of 
the  line  of  their  didance  from  this  pole.  This  is  certainly 
the  cafe  with  refpeX  to  all  fuch  founds  as  have  been  re- 
flcXed  in  the  planes  which  pais  through  the  axis  of  the 
trumpet;  and  we  do  not  fee  (for  we  have  not  examined 
this  point)  that  any  compenfation  'is  made  by  the  reflec¬ 
tion  which  is  not  in  planes  palling  through  the  axis.  We 
therefore  imagine,  that  the  trumpet  does  not  increafe  the 
found  in  the  proportion  of  ^E2to^T2  (fig.  5.),  but  in 
g  E*  g  T2 
that  of  to  . 

Mr  Lambert  feems  aware  of  fome  error  in  his  calculation, 
and  propofes  another,  which  leads  nearly  to  this  couclufion, 

but 
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but  founded  on  a  principle  winch  we  c?o  not  think  in  the  pal  fee. 
lead  applicable  to  the  cafe  of  found?. 

Trvmmt:  Marine,  is  a  rrmfical  mftnunent  confiding  of 
thice  tables,  which  form  its  triangular  body.  It  has  a 
very  Iona;  neck  with  one  Angle  firing,  very  thick,  mount¬ 
ed  on  a  bridge,  which  is  firm  on  one  fide,  but  tremulous 
on  the  other.  It  is  flvuck  by  a  bow  with  one  hand,  and 
with  the  other  the  firing  is  preffed  or  flopped  on  the  neck 
by  the  thumb. 

It  is  the  trembling  of  the  bridge,  when  flruck,  that 
makes  it  imitate  the  found  a  trumpet,  which  it  does  to 
that  perf'e<°rion,  that  it  is  fcarce  poffible  to  diftinguiffi  the 
One  from  tire  other*  And  this  is  what  has  given  it  the  de¬ 
nomination  of  trumpet-marine,  though,  in  propriety,  it  be 
e  kind  of  monochord.  Of  the  fix  dfviftons  marked  on  the 
neck  of  the  inflrnment,  the  firfl  makes  a  fifth  with  the 
open  chord,  the  fecond  an  o&ave,  and  fo  on  for  the  reft, 
correfponding  with  the  intervals  of  the  military  trumpet. 

Trumpet- Flower.  See  Big  non  i  a. 

TRUMPETER.  See  Psophia. 

TRUNCATED,  in  general,  is  an  appellation  given  to 
fuch  things  as  have,  or  feem  to  have,  their  points  cut  off : 
thus,  we  lay,  a  truncated  cone,  pyramid,  leaf,  &c. 

TRUNCHEON,  a  ffiort  flaff  or  baton  ufed  by  kings, 
generals,  and  great  officers,  aa  a  mark  of  their  command." 

TRUNDLE,  a  fort  of  carriage  with  low  wheels,  where¬ 
on  heavy  and  cumberfome  burdens  are  drawn. 

TRUNK,  among  botanifls,  that  part  of  the  herb  which 
atifes  immediately  from  the  root,  and  is  terminated  by  fruc¬ 
tification  ;  the  leaves,  buds,  and  auxiliary  parts  of  the  herb 
not  entering  in  its  defenption. 

TRUNNIONS,  or  Tr unions,  of  a  piece  of  ordnance, 
are  tliofe  knobs  or  bunches  of  metal  which  bear  her  up  on 
the  cheeks  of  the  carriage. 

I  RUSS,  a  bundle,  or  certain  quantity  of  hay,  ftraw,  &c. 

A  trufs  of  hay  contains  56  pounds,  or  half  an  hundred 
weight :  36  t ruffes  make  a  load. 

Truss  is  alfo  ufed  fora  fort  of  bandage  or  ligature  made 
of  fteel,  or  the  like  matter,  wherewith  to  keep  up  the  parts 
hi  thofe  who  have  hernias  or  ruptures. 

Truss,  in  a  fhip,  a  machine  employed  to  pull  a  yard 
home  to  its  refpe&ive  mail,  and  retain  it  firmly  in  that  po- 
fition. 

TRUSTEE,  one  who  has  an  eftate,  or  money,  put  or 
trufted  in  his  hands  for  the  ufe  of  another. 

TRUTH,  a  term  ufed  in  oppolitiou  to  falfchood,  and 
applied  to  propofitions  which  anfwer  or  accord  to  the  nature 
and  reality  of  the  thing  whereof  fomething  is  affirmed  or 
denied. 

TRYPHIODORUS,  an  ancient  Greek  poet,  who  lived 
fome  time  between  the  reigns  of  Severus  and  Anaftafius. 

His  writings  were  very  numerous  ;  yet  none  of  them  have 
come  down  to  us,  except  a?,  epic  poem,  on  w’hich  Mr  Ad- 
difon  has  made  fome  entertaining  remarks  in  the  Spe&ator., 

N°  63. 

The  firft  edition  of  this  extraordinary  work  was  puhlifh- 
ed  by  Aldus  at  Venice,  with  Quintus  Calaber’s  JTaralipo- 
mena,  and  Coluthus’s  poem  on  the  rape  of  Helen.  It  has 
been  fince  reprinted  at  fcveral  places,  particularly  at  Franc- 
fort  in  1580  by  Friichlinus  ;  who  not  only  corre&ed  many 
corrupt  paffages,  but  added  two  Latin  versions,  one  in  verfe 
and  the  other  in  profe.  That  in  verfe  was  reprinted  in  1742, 
with  the  Greek,  at  Oxford,  in  8vo,  with  an  English  tranf- 
lation  in  verfe,  and  Notes,  by  Mr  Merrick. 

TUAM,  a  town  of  Ireland,  in.  the  province  of  Connaught, 
and  county  of  Galway,  with  an  archbifhop’s  fee.  It  was 
once  a  famous,  city,  though  now  it  is  reduced  to  a  village ; 
yet  it  ftill  retains  .the  title  of  a  city,  as  being  an  archiepifco- 
Vol.  XVI 1 1,  Part  II. 
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r  «  ^  16  ^Cven  rot  lea  from  the  borders  of  Mayo.  W,  Tub 
Long.  8.  46.  N,  Lat.  53.  33.  ||  i 

i  UB,  in  commerce,  denotes  an  indetermined  quantity  or  ;  ^u!T:1, 
meafure  :  thus,  a  tub  of  tea  contains  about  60  pounds :  and 
a  tub  of  camphor  from  36  to  86  pounds. 

TyBE,  in  general,  a  pipe,  conduit,  or  canal  ;  a  cylin¬ 
der,  hollow  with  is -fide,  either  of  lead,  iron,  glafs,  wood,  or 
other  matter,  for  the  air  or  fome  other  matter  to  have  a 
free  conveyance  through  it. 

Auricular  Tube ,  or  inftrument  to  facilitate  hearing.  See 
Articulate  Trumpet. 

LUBERCLES,  among  phyficians,  denote  little  tumors 
which  fuppurate  and  difeharge  pus  ;  and  are  often  found  in 
the  lungs,  efpecially  of  confumptive  perfons. 

TUCUMAN,  a  province  of  South  America,  in  Paraguay; 
bounded  on  the  north  by  the  provinces  of  Los-Chicas  and 
Chaco;  on  the  eaft  by  Chaco  and  Rio  dc-la-Plata,  on  the 
iouth  by  the  country  of  Chicuitos  and  Pampes,  and  on  the 
weft  by  the  biffiopric  of  St  Jago.  The  air  is  hot,  and  the 
earth  fandy  :  however,  fome  places  are  fruitful  enough,  and 
the  original  natives  have  a  good  chara&er.  The  Spaniards 
poffefs  a  great  part  of  this  country. 

TUFA,  a  fionc  confuting  of  volcanic  afhes  concreted  to¬ 
gether  with  various  other  fpecies  of  (lone.  It  is  of  various 
colours,  blackifh  grey,  bluifh  grey,  and  yellow  ;  every  colour  . 
having  a  different  mixture  and  folidity  :  but  all  of  them  have 
the  bad  quality  of  mouldering  down  on  long  expofure  to  the 
weather ;  notwithflanding  which,  they  have  been  ufed  in 
buildings  both  ancient  and  modern.  The  yellow  kind  re¬ 
fills  the  air  lefs  than  any  other. 

TULIPA,  Tulip,  in  botany:  A  genus  of  plants  belong-  ‘ 
ing  to  the  clafs  of  hexandrjj ,  and  order  of  monogfnia;  and 
in  the  natural  fyftem  ranging  under  the  icth  order  Corona - 
rU.  The  corolla  is  hexapetalons  and  campanulated,  and 
there  is  no  ftyle.  The  fpecies  of  this  genus  are  four  ;  the  v 
fylveftris ,  or  Italian  yellow  tulip,  a  native  of  the  fouth  of 
Europe  ;  the  gefneriana ,  or  common  tulip,  a  native  of  the 
Levant ;  the  breyniana ,  or  cape  tulip,  a  native  of  the  Cape 
of  Good  Hope  ;  and  the  btjlora . 

1.  The  fylveftris, or  wild  European  tulip,  hath  an  oblong 
bulbous  root,  fending  up  long  narrow  fpear-ffiaped  leaves  ; 
and  a  (lender  flalk.,  fupporting  at  top  a  (mall  yellow  flower, 
nodding  on  one  fide,  having  acute  petals. 

2.  The  gefneriana ,  Gefner’s  Turky  tulip  of  Cappadocia,, 
or  common  garden-tulip,  hath  a  large,  oblong,  tunicated, 
folid,  bulbous  root,  covered  with  a  brown  fkin,  fending  up 
long  oval  fp  ear- fh  aped  leaves  ;  an  upright  round  ftalk,  from 
half  a  foot  to  a  yard  high,  garnifhed  with  a  few  leaves,  and 
its  top  crowned  with  a  large  bell  ffiaped  ere£t  hexapetalous 
flower,  of  almoft  all  colours  and  variegations  in  the  different 
varieties. 

This  tulip,  and  its  vaft  train  of  varieties,  is  the  fort  fo  ge¬ 
nerally  cultivated  for  the  ornament  of  ©ur  gardens,  and  fo  ' 
much  admired  by  all  for  its  great  variety  and  beautiful  ap¬ 
pearance  :  It  grows  freely  in  the  open  ground  in  any  com¬ 
mon  foil  of  a  garden,  and  proves  a  very  great  decoration  to 
the  beds  and  borders  of  the  pkafure- ground  for  fix  weeks 
or  two  months  in  fpring,  by  different  plantings  of  early  and 
late  forts;  planting  the  principal  part  in  autumn,  and  the 
reft  towards  Chriiimas,  and  in  January  or  February.  The 
autumn  plantings  will  come  earlieft  into  bloom,  and  flower 
the  ftrongeft :  and  the  others  will  fuccecd  them  in  flower¬ 
ing.  In  fummer,  when  the  flowering  is  pall,  and  the  leaves 
and  ftalks  affume  a  ftate  of  decay,  the  bulbs  of  the  ehoicelt 
varieties  are  generally  taken  up,  the  offsets  feoarated,  and 
the  whole  cleaned  from  filth  ;  then  put  up  to  dry  till  Octo¬ 
ber  or  November,  and  then  planted  again  for  the  future 
year’s  bloom.  „ 
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Of  this  fpecics,  which  is  the  florifts  delight,  the  varieties  and  is  very  beautiful,  though  not  in  fuch  eft imahon  among 


diiu  ixj  '  ~  '  n 

may  be  divided  into  two  piincipal  claffes,  "m.  x.  Early  or  the  florifts  as  the  common  finale  variegated  forts  not  pof. 
dwarf  Ipring  tulios  (pruiocea).  a.  Late  flowering  tall  tulips  feffing  fuch  a  profufion  of  variegations  in  the  colours  and 
(ferotina ).  l .  Early  tulips.  The  early  tulips  are  among  regularity  of  ilripes :  they  however  exhibit  an  elegantly 
florifts  diftinguifhed  by  the  appellation  of  prxcoccs  (early),  ornamental  appearance,  as  they  rue  wuh  an  upright,  tallifh, 
becaufe  they  flower  earlv  in  the  fpring,  a  month  or  more  firm  item,  crowned  with  a  very  large  double  flower  compo- 
before  the  others  ;  are  much  ihorter  ftalked,  and  the  flowers  fed  of  numerous  petals,  multiplied  in  leveral  lenes  one  with... 
fmaller  •  but  are  in  greater  reputation  for  their  early  bloom  another  like  a  double  peony,  but  far  more  beautiful  in  their 
and  their  gay  lively  colours,  both  of  felf-colours,  and  broket,  diverfity  of  colours,  variegations,  and  ftr.pes  of  white  and  red. 


into  flaked  variegations  ;  fuch  a3  reds,  crimfon,  fcarlet,  car- 
nation,  violets,  purples,  yellow,  &c.  with  flowers  of  each, 
edged  and  flaked  with  red,  yellow,  and  white, .  in  many 
diverfities.  2.  Lote-jlo<wering  common  tulips . — This  clafs  is 
denominated  late-Jio'wering,  and  by  the  florifts  called  ftrotines, 
becaufe  they  blow  later  in  the  fpring,  a  month  or  more, 
than  the  pnecoces,  i.  e.  not  coming  into  flower  before  the 
end  of  April,  May,  and  June.  They  are  all  of  tall  growth, 
fupporting  large  flowers,  and  furnifh  an  almoft  endlefs  varie¬ 
ty  in  the  vaft  diverfity  of  colours,  after  they  break  from 
whole  blowers  into  variegations  and  ftripes,  exceeding  all 
others  of  the  tulip  kind  in  beauty  and  elegance  of  flower. 
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yellow  and  red,  &c.  fo  that  they  highly  deferve  culture,  both 
in  beds  alone  near  the  other  forts  to  increafe  their  variety, 
alfo  to  plant  in  patches  about  the  borders,  in  aflemblage 
with  the  late  variegated  tulips,  as  they  blow  nearly  about 
the  fame  time,  i.  e.  April  and  May. 

Tulip- roots  are  fold  in  full  colle&ion,  confiding  of  nume¬ 
rous  varieties,  at  molt  of  the  nurferies  and  feeds-mens,  who 
both  propagate  them  themfelves  by  off-fets  and  feed,  and 
import  vaft  quantities  annually  from  Holland  ;  the  Dutch 
being  famous  for  railing  the  grandeft  colle&ions  of  the  fined 
tulips,  and  other  bulbous  flowers,  in  the  greateft  perfec¬ 
tion,  for  the  ftipply  of  almoft  all  the  other  European  gar- 


aers  ot  the  tulip  kmd  in  beauty  ana  eiegancc  oi  nuwci.  t^n,  ««  - . .  .  .  .  „  4  n  & •  „ 

Both  thefe  fpecles  of  tulipa  are  hardy  perennials,  durable ^ens;  d.ft.ngu.ftung  every  variety  in  them  vaft  colle&ioM 
uuui  uic  y  j  r  i —  r — -  nnm#-  nr  other,  arranged  in  ree-ular  cata- 


in  root,  or  at  kaft,  although  the  old  bulb  decays  annually, 
it  perpetuates  its  fpecies  by  off-fets,  and  is  annual  in  leaf 
and  (talk  ;  which  rifing  from  the  bulb  early  in  the  fpring, 
arrives  to  a  flowering  ftate  in  April  and  May.  All  the  va¬ 
rieties  are  fucceeded  by  plenty  of  ripe  feed  in  July  and  Au- 
gnft,  contained  in  an  oblong  capfule  of  three  cells,  having 
the  feeds  placed  on  each  other  in  double  rows.  By  the 
feeds  many  new  varieties  may  be  raifed,  which  however  will 
not  attain  a  flowering  ftate  till  they  are  feven  or  eight  years 
old  ;  and  after  that  will  require  two  or  three  years  or  more 
to  break  into  variegations,  when  the  approved  varieties  may 
be  marked,  and  increafed  by  off-fets  of  the  root,  as  directed 
in  their  propagation.  . 

The  colours  in  greateft:  eftimation  in  variegated  tulips, 
are  the  blacks,  golden  yellows,  purple-violets,  rofe,  and 
vermilion,  each  of  which  being  variegated  various  ways ; 
and  fuch  as  are  flriped  with  three  different  colours  diftind 
and  unmixed,  with  ftrong  regular  ftreaks,  but  with  little  or 
no  tinge  of  the  breeder,  may  be  called  the  mod  perfect 
tulips.  It  is  rare  to  meet  with  a  tulip  poffeffing  all  thefe 

properties.  .  r 

As  to  the  manner  of  obtaining  this  wonderful  variety  ot 
colours  in  tulips,  it  is  often  accomplifhed  by  nature  alone, 
but  is  fometimes  aflifled  and  forwarded  by  fome  Ample  opera¬ 
tions  of  art ;  fuch  as  that,  in  the  firft  place,  when  the  leed- 
Jing  bulbs  of  the  whole  blower  or  breeder  are  arrived  to 
full  fize,  and  have  flowered  once,  to  tranfplant  them  into 
beds  of  any  poor  dry  barren  foil,  in  order  that  by  a  defed 
of  nutriment  in  the  earth  the  natural  luxuriance  of  the  plant 
may  be  checked,  and  caufe  a  weaknefs  in  their  general 
growth,  whereby  they  generally  in  this  weakened  or  infirm 
ftate  gradually  change  and  break  out  into  variegations,  fome 
the  firft  year,  others  not  till  the  fecond  or  third ;  and  ac¬ 
cording  as  they  are  thus  broke,  they  fhould  be  planted  in 
beds  of  good  earth. 

Another  method  to  afiift  nature  in  effeding  the  marvel¬ 
lous  work  of  breaking  the  breeding  tulips  into  diverfified 
colours,  is  to  make  as  great  a  change  as  poffible  in  the  foil  ; 
if  they  were  this  year  in  a  light  poor  foil,  plant  them  the 
next  in  a  rich  garden  mould,  and  another  year  in  a  compoft 
of  different  earths  and  dung ;  or  tranfplant  them  from  one 
part  of  the  garden  to  another,  or  into  different  gardens,  &c. 
or  from  one  country  to  another  ;  all  of  which  contributes  in 
affifting  nature  in  producing  this  defirable  diverfity  of  colours 
and  variegations. 

The  double  tulip  is  alfo  a  variety  of  the  common  tulip, 


by  fome  pompous  name  or  other,  arranged  in.  regular  cata¬ 
logues,  charging  prices  in  proportion  to  their  eftimation  ; ' 
which  formerly  was  fo  great,  among  the  Hollanders  them- 
fclves  in  particular,  that  there  are  accounts  of  a  fingle  root 
being  fold  for  from  2000  to  5500  guilders  ;*  but  fome  time 
ago  they  were  more  plentiful,  and  were  iold  at  from  5  s*  ur 
1  os.  to  fo  many  pounds  per  hundred,  and  even  per  root  for 
very  fcarce  capital  forts. 

"Tulip-  Tree.  See  Liriodendron. 

TULL  (Jethro),  an  Oxfordfhire  gentleman  who  farmed 
his  own  land,  and  introduced  a  new  method  of  culture,  to 
raife  repeated  crops  of  wheat  from  the  fame  land  without 
the  neceffity  of  manure  :  the  principles  of  which  he  piiblifh- 
ed  about  30  years  fince,  in  A  Treatife  on  Horfe-hoeing 
Hufbandry. 

TUMBRELL,  Tumbrellum,  or  Turbichetum ,  is  an 
engine  of  punifhment,  which  ought  to  be  in  every  liberty 
that  hath  the  view  of  frank-pledge,  for  the  corre&ion  of 
fcolds  and  unquiet  women. 

TUMEFACTION,  the  aft  of  fuelling  or  rifing  into  a 
tumor. 

TUMOR,  in  medicine  and  furgery,  a  preternatural 
rifing  or  eminence  in  any  part  of  the  body. 

Tumors,  in  farriery.  See  there,  §  26. 

TUN,  a  large  veffel  or  cafk,  of  an  oblong  form,  biggeft 
in  the  middle,  and  dimimfhing  towards  its  two  ends,  girt 
about  with  hoops,  and  ufed  for  flowing  feveral  kinds  of  mer- 
chandife  for  convenience  of  carriage  ;  as  brandy,  oil,  fugar,. 

fkins,  hats,  &c.  . 

Tun  is  alfo  the  name  of  a  meafure.  A  tun  of  wine  is 
four  hogfheads  ;  of  timber,  a  fquare  of  40  folid  feet ;  and 
of  coals,  20  cwt. 

Tun  is  alfo  a  certain  weight  whereby  the  burden  of  ihips, 
& c.  are  eftimated. 

TUNBRIDGE,  a  town  of  Kent  in  England,  fituated 
on  a  branch  of  the  river  Medway,  over  which  there  is  a 
bridge.  It  is  a  large  well  built  place,  noted  for  the  mineral 
waters  four  or  five  miles  fouth  of  the  town.  E.  Long.  o. 
20.  N.  Lat.  $1.  14- 

TUNE.  See  Music  and  Tone. 

TUNGSTEN,  or  lapis  ponderosus  ;  agenus  of  calcare¬ 
ous  earth.  It  contains  about  one  half  its  weight  of  calcareous 
earth,  and  the  remainder  iron,  and  a  peculiar  acid  of  an 
earthy  appearance,  now  known  by  the  name  of  th etungjlen 
acid.  When  pure,  it  is  of  a  grey  colour  and  lamellated  texture  % 
its  fpecific  gravity  being  from  4,99  to  5,8.  ^IJNICA* 
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TUNICA,  a  kind  of  waiftcoat  or  under  garment,  in  ufe 
among  the  Romans.  They  wore  it  within  doors  by  itfelf, 
and  abroad  under  the  gown.  The  common  people  could 
not  afford  the  toga,  and  fo  went  in  their  tunics  ;  whence 
Horace  calls  them  populus  tunicatus. 

Tunica,  in  anatomy,  is  applied  to  the  membranes 
which  inveft  the  veffels,  and  divers  others  of  the  lefs  folid 
parts  of  the  body  ;  thus  the  inteftines  are  formed  of  five 
tunics  or  coats. 

TUNIS,  a  large  and  celebrated  town  of  Africa,  in  Bar¬ 
bary,  and  capital  or  a  kingdom  of  the  fame  name.  It  is 
feated  on  the  point  of  the  Gulph  of  Goletta,  about  eight 
miles  from  the  place  where  the  city  of  Carthage  ftood.  It 
is  in  the  form  of  a  long  fquare,  and  is  about  four  miles  in 
circumference,  with  io  large  ftreets,  5  gates,  and  35 
mofques.  The  houfes  are  all  built  with  ffone,  though  but 
one  ftory  high  ;  but  the  walls  are  very  lofty,  and  flanked 
with  fcveral  ftrong  towers.  It  has  neither  ditches  nor 
baftions,  but  a  good  citadel,  built  on  an  eminence  on  the  weft 
fide  of  the  city.  It  is  laid  to  contain  300,000  inhabitants, 
of  whom  30,000  are  Jews.  The  divan,  or  council  of  ftate, 
affemblesin  an  old  palace  ;  and  the  dey  is  the  chief  of  the 
republic,  who  refides  there.  The  harbour  of  Tunis  has  a 
very  narrov7  entrance,  through  a  fmall  canal.  In  the  city 
they  have  no  water  but  what  is  kept  in  cifterns,  except  one 
well  kept  for  the  baftiaw’s  ufe.  It  is  a  place  of  great  trade, 
and  is  10  miles  from  the  fea.  E.  Long,  10.  1 6.  N.  Lat. 
36.  42. 

Tunis,  a  country  of  Africa,  bounded  on  the  north  and  eaft 
by  the  Mediterranean  Sea  and  the  kingdom  of  Tripoli,  on 
the  fouth  by  feveral  tribes  of  the  Arabs,  and  on  the  weft 
by  the  kingdom  of  Algiers  and  the  country  of  Efab  ;  being 
3 co  miles  in  length  from  eaft  to  weft,  and  250  in  breadth 
from  north  to  fouth.  This  country  was  formerly  a  mo¬ 
narchy  ;  but  a  difference  arifing  between  a  king  and  his  fon, 
one  of  whom  was  for  the  prote&ion  of  the  Chriftians,  and 
the  other  for  that  of  the  Turks,  in  1574  the  inhabitants 
ihook  off  the  yoke  of  both.  From  this  time  it  became  a 
republic  under  the  prote&ion  of  the  'Turks,  and  pays  a  cer¬ 
tain  tribute  to  the  baftiaw  who  refides  at  Tunis.  The  air 
in  general  is  healthy ;  but  the  foil  in  the  eaftern  parts  is  in¬ 
different  for  want  of  water.  Towards  the  middle  the 
mountains  and  valleys  abound  in  fruits  ;  but  the  weftern 
part  is  the  molt  fertile,  becaufe  it  is  watered  with  rivers. 
The  environs  of  Tunis  are  very  dry,  upon  which  account 
corn  is  generally  dear.  The  inroads  of  the  Arabs  oblige 
the  inhabitants  to  fow  their  barley  and  rye  in  the  fuburbs, 
and  to  inclofe  their  gardens  with  walls.  However,  there 
are  plenty  of  citrons,  lemons,  oranges,  dates,  grapes,  and 
other  fruits.  There  are  alfo  olive-trees,  rofes,  and  odori¬ 
ferous  plants.  In  the  woods  and  mountains  there  are  lions, 
wild  beeves,  oftriches,  monkeys,  cameleons,  roebucks,  hares, 
pheafants,  partridges,  and  other  forts  of  birds  and  beafts. 
The  moft  remarkable  rivers  are  the  Guadilcarbar,  Magrida, 
Magerada,  and  Caps.  The  form  of  government  is  arifto- 
•cratic  ;  that  is,  by  a  council,  wliofe  prefident  is  the  dey,  not 
unlike  the  doge  of  Venice.  The  members  of  the  divan  or 
council  are  chofen  by  the  dey,  and  he  in  his  turn  is  eledled 
by  the  divan  ;  which  is  compoied  of  foldiers,  who  have 
more  than  once  taken  off  the  dey’s  head.  The  bafhaw  is  a 
Tuik,  refiding  at  Tunis;  whole  bulinefs  is  to  receive  the 
tribute,  and  proted  the  republic  :  the  common  revenues^ire 
only  400, oco  crowns  a-year,  becaufe  the  people  are  very 
poor ;  nor  can  they  fend  above  40,000  men  into  the 
field  ;  nor  more  than  1 2  men  of  war  of  the  line  to  fea, 
even  upon  the  moft  extraordinary  occafions.  There  are 
.generally  about  1  2,000  Chriffian  fiaves  in  this  country  ;  and 
the  inhabitants  cany  on  a  great  trade  in  linen  and  woollen 
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cloth.  In  the  city  of  Tunis  alone  there  are  above  3000 
clothiers  and  weavers.  They  alfo  have  a  trade  in  horfes, 
olives,  oil,  foap,  oftriches  eggs  and  feathers.  The  Maho¬ 
metans  of  this  city  have  nine  colleges  for  ftudents,  and  86 
petty  fcliools.  The  principal  religion  is  Mahometanifm ; 
but  the  inhabitants  confift  of  Moors,  Turks,  Arabs,  Jews, 
and  Chriftian  (laves.  However,  the  Turks,  though  feweil 
in  number,  domineer  over  the  Moors,  and  treat  them  little 
better  than  fiaves. 

TUNKERS,  a  religious  fed  of  baptifts  in  Pennfylvania* 
fo  called  from  the  word  tunkeri  to  put  a  morfel  in  fauce. 
They  are  alfo  called  tumblers ,  becaufe  in  performing  baptifm 
they  plunge  the  perfon'.into  the  water  with  the  head  firft. 
As  the  Germans  found  the  letters  t  and  b  like  d  and  p ,  the 
words  tunkers  and  tumblers ,  have  been  fometimes  written 
dunhers  and  dump/ers .  Their  church  government  and  difei- 
pliileare  the  fame  with  thofe  of  the  Englifii  baptills,  except 
that  every  brother  is  allowed  to  fpcak  in  the  congregation, 
and  the  beft  fpeaker  is  ufually  ordained  to  be  their  minifter. 
They  are  a  harmlefs,  well  meaning  people. 

TUNNAGE.  See  Tonnage. 

TUNNY,  in  ichthyology.  See  Scomber. 

TUNNY-Fishing.  See  Fishery. 

TURBAN,  the  head-drefsof  moft  of  the  eaftern  nations. 
It  confifts  of  two  parts,  a  cap  and  fafli  of  fine  linen  or  taf- 
fety,  artfully  wound  in  divers  plaits  about  the  cap.  The 
cap  has  no  brim,  is  pretty  flat,  though  roundifh  at  top,  and 
quilted  with  cotton  ;  but  does  not  cover  the  ears.  There 
is  a  good  deal  of  art  in  givingthe  turban  a  fine  air  ;  and  the 
making  of  them  is  a  particular  trade.  The  fafh  of  the 
Turks  turban  is  white  linen;  that  of  the  Perfians  red 
woollen.  Thefe  are  the  diftinguifiiing  marks  of  their  dif¬ 
ferent  religions.  Sophi  king  of  Perfia,  being  of  the  fe£l  o« 
Ali,  was  the  firft  who  affumed  the  red  colour,  to  diftinguilh 
liimfelf  from  the  Turks,  who  are  of  the  fed!  of  Omar,  and 
whom  the  Perfians  efteem  heretics. 

TURBINATED,  is  a  term  applied  by  naturalifts  to 
fhells  which  are  fpiral  or  wreathed  conically,  from  a  larger 
bafis  to  a  kind  of  apex. 

TURBITH-mineral.  See  Chemistry,  n°  705,  and 
Pharmacy,  np  303. 

TURBO,  the  wreath,  in  zoology,  a  genus  of  infedls 
belonging  to  the  order  of  vermes  taftacea .  The  animal  is  of 
the  fnail  kind  ;  the  fhell  confifts  of  one  fpiral  folid  valve,  and 
the  aperture  is  orbicular.  There  are  116  fpecies  ;  of  which 
the  moft  remarkable  are,  I.  The  littoreus ,  or  periwinkle. 
This  is  abundant  on  moft  rocks  far  above  low-water  mark. 
The  Svvedifh  peafants  believe,  that  when  thefe  {hells  creep 
high  up  the  rocks,  they  indicate  a  ftorm  from  the  fouth. 
They  are  eaten  by  the  poor  people  in  moft  parts  of  this 
kingdom.  Young  lobfters  are  faid  to  take  up  their  lodging 
in  the  empty  Ihells  of  thefe  animals,  which  has  given  occa- 
fion  to  a  notion  that  periwinkles  are  changed  into  lobfters. 
2.  The  clatbrus,  or  barbed  wreath,  has  a  taper  (hell  of  eight 
fpires,  diftinguifhed  by  elevated  divifions  running  from  the 
aperture  to  the  apex.  There  is  a  variety  pellucid,  with 
very  thin  edge3.  It  is  analogous  to  that  curious  and  expen- 
five  {hell,  the  <iventle-trap, 

TURBOT,  in  ichthyology.  See  Pleuronectes. 

TURCjE,  or  Turci,  (Mela)  ;  fuppofed  to  be  the  Tufct 
of  Ptolemy  ;  whom  he  places  between  Caucafus  and  the 
Montes  Ceraunii.  The  name  is  faid  to  denote,  “  to  defo¬ 
late,  or  lay  wade.”  Herodotus  places  them  among  the 
wild  or  barbarous  nations  of  the  north.  There  is  a  very 
rapid  river  called  Turk ,  running  into  the  Cafpian  Sea,  from 
which  fome  fuppofe  the  Turks  to  take  their  name.  They 
made  no  figure  in  the  world  till  towards  the  7th  century  ; 
about  the  beginning  of  which  they  fallied  forth  from  the 
4  F  z  Tortae 
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Port#  Cafptse,  laid  wsfte  Terfia,  and  joined  the  Romans 
againd  Chofroes  king  of  Perfia.  Tn  1042  they  fubdued 
the  Perfrans,  in  whofe  pay  they  ferved,  and  from  whom  they 
derived  the  Mahometan  religion  :  and  afterwards  pouring 
forth,  over- ran  Syria,  Cappadocia,  and  the  other  countries 
of  the  Hither  Alia,  under  diilindt  heads  or  princes,  whom 
Ottoman  fubduing,  united  the  whole  power  in  himfelf, 
which  to  this  day  continues  in  his  family,  and  who  fixed  his 
feat  of  empire  at  Prufa  in  Bithynia.  His  fuccefTors  fubdued 
all  Greece,  and  at  length  took  Conftantinopfe  in  1453  5 
which  put  a  period  to  the  Roman  empire  in  the  Eaft,  under 
Conltantine  the  lad  emperor.  It  is  a  (landing  tradition  or 
prophecy  among  the  Turks,  that  their  empire  will  at 
length*  be  overturned  by  the  Franks  or  Chridians  ;  which 
feems  now  to  be  drawing  on  apace  towards  accomplifhment. 
TURCOISE.  See  Turquoise. 

TURCOMANIA,  a  province  of  Afiatic  Turkey,  an- 
fweritig  to  the  ancient  kingdom  of  Armenia. 

TURDUS,  the  thrufh  ;  a  genus  of  birds  belonging  to  the 
order  of  pajferes.  The  bill  is  ftrajghtifh,  bending  towards  the 
point,  and  (lightly  notched  near  the  end  of  the  upper  man¬ 
dible.  The  nodrils  are  oval,  naked  err  half  covered  with  a 
membrane ;  the  corners  of  the  month  are  furnifhed  with  a 
few  (lender  hairs,  and  the  tongue  is  (lightly  jagged  at  the 
end.  There  are  136  fpecies;  of  which  7  are  Britifli,  the  vilci- 
vorus,  pilaris,  iliacns,  muficus,  rofeus,  merula,  and  torquatus. 

I.  The  vifeivorus ,  or  miffel,  is  the  larged  of  the  genus. 
Its  length  is  m  inches;  its  breadth  t 6i-  The  bill  is 
fhorter  and  thicker  than  that  of  other  thruflies  ;  dufky,  ex* 
ccpt  the  bafe  of  the  lower  mandible,  which  is  yellow.  The 
irides  are  hazel.  Head,  back,  and  lcffer  coverts  of  the 
wings,  are  of  a  deep  olive  brown.  The  lower  part  of  the 
back  is  tinged  with  yellow.  The  lowed  order  of  lefler 
coverts,  and  the  gieat  coverts,  are  brown  ;  the  fird  tipped 
with  white,  the  lad  both  tit>ped  and  edged  with  the  fame 
colour.  The  inner  coverts  of  the  wings  white.  .  The  tail 
is  brown  ;  the  three  outer  mod  feathers  tipped  with  white. 
The  cheeks  and  throat  are  mottled  with  brown  and  white  ; 
the  bread  and  belly  are  whitifh  yellow,  marked  with  large 
fpots  of  black  ;  the  legs  are  yellow. 

Thefe  birds  build  their  neds  in  bufhes,  or  on  the  fide  of 
fome  tree,  generally  an  afh,  and  lay  four  or  five  eggs  :  their 
note  of  anger  or  fear  is  very  harih,  between  a  chatter  and 
jfhviek  ;  from  whence  fome  of  its  Enplifh  names.  Its  long, 
however,  is  very  fine  ;  which  it  begins  fitting  on  the  fnmmit 
of  a  high  tree,  very  early  in  the  fpring,  often  with  the  new- 
year,  in  blowing  (bowery  weather,  which  makes  the  inha¬ 
bitants  of  Hampfhire  to  call  it  the  Jlorm-cock.  It  feeds  on 
infers,  holly  and  mifTeltoe  berries,  which  are  the  food  of  all 
the  thrufh  kind :  in  fevere  fnowy  weather,  when  there  is  a 
failure  of  their  ufual  diet,  they  are  obferved  to  fcratch  out 
of  the  banks  of  hedges  the  root  of  arum,  or  the  cuckoo 
pint  ;  this  is  remarkably  warm  and  pungent,  and  a  provifion 
fuitable  to  the  feafon. 

2.  The  pilaris ,  or  fieldfare,  is  in  length  10  inches,  in 
breadth  17.  The  head  is  afh-coloured  inclining  to  olive, 
and  fpotted  with  black  ;  the  back  and  greater  coverts  of 
the  wings  of  a  fine  deep  chefnirt ;  the  tail  is  black  ;  the 
lower  parts  of  the  two  middlemod  feathers,  and  the  interior 
upper  lides  of  the  outmod  feathers  excepted ;  the  fird  be¬ 
ing  afh  coloured,  the  latter  white.  The  legs  are  black  ;  the 
talons  very  drong. 

This  bird  paffes  the  fummer  in  the  northern  parts  of 
Europe;  alfo  in  Lower  Audria.  It  breeds  in  the  larged 
trees ;  feeds  on  berries  of  all  kinds,  and  is  very  fond  of  thofe 
of  the  juniper  Fieldfares  vifit  onr  ifiands  in  great  docks 
about  Michaelmas,  and  leave  us  the  latter  end  of  February 
cr  the  beginning  of  March, 


The 


coverts  of  the  wings,  the  upper  part  of  the  bread,  and  the 
belly,  are  duficy,  (lightly  edged  with  afh  colour.  The  mid¬ 


dle  of  the  bread  is  adorned  with  a  white  credent,  the  horns 
of  which  point  to  the  hind  part  of  thenerk.  In  fome  bir  ds 
this  is  of  a  pure  white,  in  others  of  a  dirty  hue.  In  the 
females  and  in  young  birds  this  mark  is  wanting,  \\huh 
gave  occafion  to  fome  naturalids  to  form  two  fpecies  of 

them.  .  . 

The  ring-ouzel  inhabits  the  Highland  hills,  the  north  of 
England,  and  the  mountains  of  Wales.  They  are  alfo 
found  to  breed  in  Dartmoor,  in  Devonfliire,  and  in  banks. 

Qii 


Thefe  birds  and  the  redwings  were  the  tunli  of  the  Ro-  TunW  | 
mans,  which  they  fattened  with  crumbs  of  figs  and  bread  — r*« 
mixed  together.  Varro  informs  us  that  they  were  birds  of 
pafiage,  coming  in  autumn,  and  departing  in  the  fpring. 

They  mud  have  been  taken  in  great  numbers  ;  for,  accord* 
ing  to  Varro  (lib.  3.  c.  5.)  they  were  kept  by  thousands  to¬ 
gether  in  their  fattening  aviaries.  They  do  not  arrive  in 
France  till  the  beginning  of  December. 

3.  The  mujicus ,  or  throdle,  is  in  length  9  inches,  in 
breadth  1 3 In  colour,  it  fo  nearly  reiembles  the  miflel- 
thrufh,  that  no  other  remark  need  to  be  added,  but  tnat  it 
islefs,  and  that  the  inner  coverts  of  the  wings  are  yellow. 

The  throdle  is  the  fined  0+  our  finding  brds,  not  only 
for  the  fweetnefs  and  variety  of  its  notes,  hut  (or  the  long 
continuance  of  its  harmony  ;  for  it  obliges  us  with  its  long 
for  near  three  parts  of  the  year.  Like  rhe  miilel-bird,  it 
delivers  its  mufic  from  the  top  of  fome  high  tree  ;  but  to 
form  its  ned  delcends  to  fome  low  bu(h  or  thicket  :  the  red 
is  made  of  earth,  mod,  and  draw,  and  the  inftde  is  curionfly 
pladered  with  clay.  It  lavs,  five  or  fix  eggs,  of  a  pale 
bluifh  green,  marked  with  duficy  fpots. 

4.  The  l/iacus ,  or  redwing,  lias  a  very  near  refemblance 
to  the  throfile;  but  is  lefs :  their  colours  are  much  the 
fame  ;  only  the  Tides  under  the  wings  and  the  inner  coverts 
in  this  are  of  a  reddifii  orange,  in  the  throdle  y  ellow  ;  above 
each  eye  is  a  line  of  yellowifh  white,  beginning  at  the  bill 
and  pading  towards  the  hind  part  of  the  head. 

Thefe  birds  appear  in  Great  Britain  a  few  days  before  the 
fieldfare  ;  they  come  in  vad  flocks,  and  from  the  lame  coun¬ 
tries  as  the  latter.  With  us  they  have  only  a  difagreeable 
piping  note;  but  in  Sweden,  during  the  (pring,  they  fing 
very  finely,  perching  on  the  top  of  fome  tree  among  the 
foreds  of  maiplts.  They  build  their  neds  in  hedges,  and 
lay  fix  bluifh -green  eggs  fpotted  with  black. 

3.  The  merula,  or  black  bird,  when  it  has  attained  its  full 
age,  is  of  a  fine  deep  black,  and  the  bill  of  a  bright  yellow; 
the  edges  of  the  eyelids  yellow.  V/  hen  young,  the  bill  is 
duficy,  and  the  plumage  of  a  rudy  black,  fo  that  they  are 
not  to  be  didinguifiied  from  the  females ;  but  at  the  age  of 
one  year  they  attain  their  proper  colour. 

This  bird  is  of  a  very  retired  and  folitary  nature  ;  fre¬ 
quents  hedges  and  thickets,  in  which  it  builds  earlier  than 
any  other  bird  :  the  ned  is  formed  of  mofs,  dead  grafs, 
fibres,  &c.  lined  and  pladered  with  clay,  and  that  again 
covered  with  hay  or  fmall  draw.  It  lays  four  or  five  eggs 
of  a  bluifh-green  colour,  marked  with  Irregular  duficy  fpots. 

The  note  of  the  male  is  extremely  fine,  but  too  loud  for  ar.y 
place  except  the  woods  :  it  begins  to  fing  early  in  the 
fpring,  continues  its  mufic  part  of  the  fummer,  dends  in  the 
moulting  feafon,  but  relumes  it  ior  fome  time  in  September 
and  the  fird  winter- months. 

6.  The  torquatus ,  or  ring-ouzel,  is  fuperior  in  fize  to  the 
black- b i rd  ;  the  length  is  11  inches,  breadth  17* 
bill  in  fome  is  wholly  black,  in  others  the  upper  half  is  yel¬ 
low  ;  on  each  fide  the  mouth  are  a  few  bridles  ;  the  head 
and  whole  upper  part  of  the  body  are  duficy,  edged  with 
pale  brown  ;  the  quill-feathers  and  the  tail  are  black. 
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on  the  Tides  of  ftresms.  The  places  of  their  retreat  are  not 
known.  In  Scotland  and  Wales  they  breed  in  the  hills, 
but  defcend  to  the  lower  parts  to  feed  on  the  berries  of  the 
mountain- a(h.  They  migrate  In  France  at  the  latter  fea- 
fon  •  and  appear  in  fmall  flocks  about  Montliard  in  Bur- 
gundy,  In  the  beginning  o  October,  but-  feldom  ftay  above 
two  or  three  weeks. 

To  thefe  we  fhall  add  the  defcription  of  the  pDlyglotlut, 
or  mocking  tliruih,  which  is  a  native  of  America.  It  is 
about  the  fize  of  a  thrufh,  of  a  white  and  grey  colour,  and  a 
reddiih  bill.  It  is  poffeffed  not  only  of  its  own  natural 
notes,  which  are  mufical  and  folemn,  but  it  can  afiiime  the 
tone  of  every  other  animal  in  the  wood,  from  the  wolt  to 
the  raven.  It  feems  even  to  iport  itfelf  in  leading  them 
aftray.  It  will  at  one  time  allure  the  letter  birds  with  the 
call  of  their  males,  and  then  terrify  them  when  they  have 
come  near  with  the  fcreams  of  the  eagle.  1  here  is  no  biid 
m  the  foreil  but  it  can  mimick ;  and  there  is  none  that  it 
has  not  at  times  deceived  by  its  call.  But,  unlike  fuch  as 
we  ufually  fee  lamed  for  mimicking  with  us,  and  who  have 
no  particular  merit  of  their  own,  the  mock*  bird  is  ever  fureft 
to  pleaie  when  it  is  mod  ifcfelf.  At  thofe  times  it  ufually 
frequents  the  houfes  of  the  American  planters  ;  and  fitting 
all  night  on  the  chimney-top,  pours  forth  the  fweeted  and 
the  mod  various  notes  oi  any  bird  whatever.  It  would 
feem,  if  accounts  be  true,  that  the  deficiency  of  mod  other 
fong-bii'ds  in  that  country  is  made  up  by  this  bird  alone. 
They  often  build  their  nefts  in  the  fruit-trees  about  houfes, 
feed  upon  berries  and  other  fruits,  and  are  eafily  rendered 
domedic. 

TURENNE  (Vifcount).  See  Tour. 

TURF,  peat,  a  blackifh  earth  uied  in  feveral  parts 
of  England,  Holland,  and  Flanders,  as  fuel.  Turf,  as 
diftinguifhed  from  peat,  confitts  of  mould  interwoven  with 
the  roots  of  vegetables ;  when  thofe  roots  are  of  the  bul¬ 
bous  kin or  in  a  large  proportion,  they  form  the  loofer  and 
worfe  kind  of  turf  ;  but  when  mixed  with  a  considerable  pro¬ 
portion  of  peat,  they  form  what  is  call z&Jlone-turf ;  it  at 
tiid  hardens,  but  at  lad  crumbles  by  long  expofure  to  the 
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TURGESCENCE,  among  phyficians,  denotes  a  fwell- 

ing  or  growing  bloated.  . 

TURGOT  (Anne  Robert  James),  the  famous  financier, 
was  born  at  Paris  May  10.  1727*  of  a  very  ancient  Norman 
family.  His  father  was  for  a  long  time  proved  of  the  cor¬ 
poration  of  merchants.  During  this  period  lie  was  t  re 
objed  of  general  admiration  ;  and  the  regularity  and  eco¬ 
nomy  of  his  adminidration  procured  him  the  particular  re- 
fped  of  the  citizens.  M.  Turgot  was  the  youngeft  of 
three  brothers.  The  elded  was  intended  for  the  rank  of 
magidracy,  which  had  been  the  ftation  of  his  family  for 
feveial  generations;  the  fecond  was  deftmed  for  the  army; 
and  Robert  for  the  church.  ITe  had  fcarcely  atlainec 
a,e  at  which  refte&ion  commences,  when  he  relolved  to  ia- 
crifice  all  temporal  advantages  to  liberty  and  confcience,  and 
to  purfue  his  ecclefiaftical  ftudies  without  declaring  his  re- 
pugnance  to  their  propofed  objed.  At  the  age  of  23 
years  he  took  his  degree,  and  was  eleded  prior  of  the  bor- 

The  time  when  it  was  neceffary  for  him  to  declare  that 
he  would  not  be  an  ecclefiaftic  was  now  arrived.  He  an¬ 


nounced  this  refolution  to  his  father  by  letter,  Slowing  the  ^ 
motives  which  induced  him  to  decline  the  clerical  order. 
His  father  confented,  and  he  was  appointed  milder  of  re- 
queds.  M.  Turgot  prepared  himfelf  for  this  office  by 
particular  application  to  thofe  parts  of  fcicnce  which  are 
mod  conneded  with  its  fundions  and  duties,  viz.  the  dudy 
of  natural  philofophy,  as  far  as  it  relates  to  agriculture  and 
manufadures,  to  the  fubjeds  of  merchandise',  and  the  exe¬ 
cution  of  public  works,  together  with  fuch  parts  of  mathe¬ 
matical  knowledge  as  lead  to  a  pradicai  application  of  ffatu- 
lal  philofophy,  and  facilitate  the  calculations  that  are  fre¬ 
quently  neceffary  in  politics,  commerce,  and  law.^ 

About  this  period  he  wrote  fome  articles  for  the  Encyclo¬ 
pedic,  of  which  the  mod  capital  were,  Etymology,  Exijlmce, 
Expanjibility,  Fair,  and  Foundation .  He  had  prepared  fe¬ 
veral  others,  but  thefe  five  only  were  inferted  ;  the  pcrfecu- 
tion  fet  on  *oot  againd  the  Encyclopedic  hindered  him  from 
continuing  to  write  in  it,  being  unwilling  that  his  opinions 
fiiould  be°publi filed  in  a  work  which  was  received  with  dif- 
apprebation  by  fome  of  the  mod  didinguifiied  people  or  that 
time. 

In  1761  M.  Turgot  was  appointed  intendant  of  Limoges* 

In  this  office  he  did  much  good.  He  gave  adivity  to  the 
fociety  of  agriculture  eftablifhed  at  Limoges,  by  di reefing 
their  efforts  to  important  objeds  :  lie  opened  a  mode  of  pu¬ 
blic  indrudtion  for  female  profeffors  of  midwifery:  he  pro¬ 
cured  for  the  people  the  attendance  of  able  phyficians  du¬ 
ring  the  raging  of  epidemic  difeafes :  he  edablifhed  houfes 
of  indudry,  fupported  by  charity  (the  only  fpecies  of  alms¬ 
giving  which  does  not  encourage  idlenefs)  he  introduced 
the  cultivation  of  potatoes  into  his  province,  &c.  8cc> 
While  M.  Turgot  proceeded  with  unremitting  adivity  and 
zeal,  in  promoting  the  good  of  the  people  over  whom  he 
was  placed,  he  meditated  projeds  of  a  more  extenfive  na¬ 
ture,  fuch  as  an  equal  didribution  of  the  taxes,  the  conduc¬ 
tion  of  the  roads,  the  regulation  of  the  militia,  the  preven¬ 
tion  of  a  fcarcity  of  provifion,  and  the  prote&ion  of  con> 

merce.  .  .  , 

At  the  death  of  Louis  XV.  the  public  voice  called  M. 
Turgot  to  the  fird  offices  of  government,  as  a  man  wh® 
united  the  experience  refulting  from  habits  of  bufinefs  to 
all  the  improvement  which  dudy  can  procure.  Arter  be¬ 
ing  at  the  head  of  the  marine  department  only  a  fhort  time, 
he  was,  Augud  24.  1774,  appointed  comptroller  general  of 
the  finances.  During  hr  difeharge  of  this  important  office, 
the  operations  he  carried  on  are  adoniffiing.  l  ie  iuppreffed 
23  kinds  of  duties  on  neceffary  occupations,  ufeful  con t rads, 
or  merited  compenfations.  He  abohfhed  the  corvee  (a) 
for  the  highways,  Caving  the  nation  thirty  millions  ol  livres 
annually.— He  fet  afide  another  kind  of  corvee,  which  re- 
fpeded  the  carriage  of  military  dores  and  baggage. — Fie 
abated  the  rigour  in  the  adminidration  of  indited  lmpofi- 
tions,  to  the  great  profit  of  the  contributors,  the  king,  and 
the  financiers. — He  foftened  the  mode  of  colleding  the  ter¬ 
ritorial  impods.— He  dopped  the  progrefs  of  a  plague 
among  cattle. — He  iuppreffed  a  fedition  concluded  with 
art.— He  provided  for  the  equal  didribution  of  iubfiftencc. 

_ He  gave  the  utmod  encouragement  to  the  cultivation  of 

the  three  chief  produdions  of  France,  viz.  wheat,  cattle, 
and  wine,*and  to  the  commerce  thence  refulting,  — He  re¬ 
formed  a  number  of  abufes,  iome  of  which  yielded  a  profit 
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to  the  place  he  filled. — He  abollfhed  as  much  as  he  could 
the  Tale  of  offices. — He  formed  many  ufeful  eftablifhments. 
— He  paid  the  penfions  of  the  poorer  fervants  of  the  ftate, 
who  were  four  years  in  arrear. — He  fupplied  the  expences 
of  a  coronation,  the  marriage  of  a  princtfs,  and  the  birth  of 
a  prince. — He  facilitated  payments  as  far  as  India.  —  He  fet¬ 
tled  a  part  of  the  colony  debts,  and  put  the  reft  in  order. — 
He  found  the  public  borrowing  at  five  and  a  half  per  cent. 
and  reduced  the  rate  to  four. — He  leftened  the  public  en¬ 
gagements  84  millions. — He  found  the  revenue  19  millions 
deficient,  and  left  a  fnrplus  of  three  millions  and  a  half. — 
All  thefe  he  accomplifhed  within  the  fpace  of  20  months, 
during  feven  of  which  fevere  fits  of  the  gout  totally  inca¬ 
pacitated  him  for  bufinefs. 

At  length,  however,  by  the  artifices  of  the  courtiers,  his 
office  was  taken  from  him  ;  but  when  removed  to  a  private 
flation,  M.  Turgot  did  not  experience  that  frightful  void 
which  is  the  juft  but  dreadful  punifhment  of  ambitious  men 
when  deferted  by  fortune.  The  fcicnces  and  the  belles  let- 
tres,  which  he  had  cultivated  in  his  youth,  afforded  him  con¬ 
solation,  while  an  adfive  fphere  of  life  was  denied  him.  Na¬ 
tural  philofophy  and  chemiftry  were  his  favourite  purfuits; 
yet  he  frequently  entertained  himfelf  with  poetry,  efpecially 
with  trnnflating  Virgil  into  French  verfe.  “  We  know  (fays 
the  Marquis  de  Condorcet)  but  of  one  Latin  verfe  compofed 
by  M.  Turgot,  and  which  was  intended  for  a  pi&ure  of  Dr 
Franklin. 


Erlpuit  ccelo  fulmen ,  mox  feeptra  tyrannis 

The  attacks  of  the  gout,  under  which  he  had  long  labour¬ 
ed,  becoming  more  frequent  and  exceffive,  forewarned  him 
of  the  approaching  moment,  when,  in  conformity  to  the 
laws  of  nature,  lie  was  going  to  fill,  in  a  higher  order  of  be¬ 
ings,  the  rank  which  thefe  laws  deftined  for  him.  He  died 
March  20.  1781. 

For  a  more  ample  account  of  this  illuftrioiis  ftatefman, 
we  refer  the  reader  to  the  Hiftory  of  his  Life,  written  by 
the  Marquis  de  Condorcet. 

TURIN,  an  ancient,  populous,  ftrong,  handfome,  flou- 
rifhing  city  of  Italy,  and  capital  of  Piedmont,  where  the  fo- 
vereign  refides,  with  an  archbifhop’s  fee,  a  ftrong  citadel, 
and  an  univerfity.  It  is  feated  on  a  vaft  plain,  at  the  con¬ 
fluence  'of  the  rivers  Doria  and  Po.  It  is  one  of  the  hand- 
fomeft  places  in  Italy  ;  but  the  air  is  unhealthy  in  the  au- 
tumn  and  winter  on  account  of  the  thick  fogs.  One  half 
of  this  place  is  lately  built ;  and  the  ftreets  are  ftraight  and 
clean,  being  wafhed  by  an  aquedudf.  The  two  largefl 
ftreets  are  the  New-ftreet  and  that  of  the  Po,  which  are 
lighted  in  the  winter-time.  The  houfes  are  handfome,  and 
all  built  of  the  fame  height.  The  ducal  palace  confifts  of 
two  magnificent  ftiuftures,  joined  together  by  a  gallery,  in 
which  arefeveral  ftatues,  all  forts  of  arms,  the  genealogy  of 
the  dukes  of  Savoy,  a  reprefentation  of  the  celeftial  figns, 
a  royal  library,  and  many  other  curiofities.  Befides  thefe 
two  ftru&ures,  there  is  the  palace  of  the  prince  of  Carignan, 
the  hofpital  of  St  John,  the  feminary  of  the  Jefuits,  the  royal 
hofpital,  and  the  metropolitan  church  of  St  John,  wherein 
they  pretend  to  keep  the  cloth  in  which  is  the  print  of  the 
face  of  Jefus  Chrift.  Thefe  are  all  fuperb  ftrudlures.  When 
the  plague  reigned  at  Marfeilles  in  172 o,  a  great  number  of 
artificers  withdrew  to  Turin  ;  info  much  that  there  are  now 
above  87,000  inhabitants,  and  48  churches  and  convents. 
Turin  is  very  well  fortified,  and  extremely  ftrong  ;  as  the 
French  found  by  experience  in  1706,  v/ho  then  befieged  it 
a  long  while  to  no  purpofe.  The  citadel,  which  is  flanked 
with  five  baftions,  is  without  doubt  a  mafterpiece  of  archi¬ 
tecture.  There  are  very  fine  walks  on  the  ramparts,  which 
it  quire  two  hours  to  pafg  round  them.  There  are  alfo  very 


fine  gardens  on  the  fide  of  the  river  Po  ;  and  the  houfe  com-  Turfcfy 
monly  called  La  Charite  is  remarkable,  as  there  is  room  for  — y-1 
3000  poor  people.  The  college  of  the  academy  is  very 
large  and  well  built,  and  has  a  great  number  of  ancient  in. 
feriptions.  I11  the  royal  library  are  19,000  manuferipts, 
befides  30,000  printed  books.  It  is  charmingly  feated  at 
the  foot  of  a  mountain,  6 2  miles  north-eaft  ot  Genoa,  72 
foutli-weft  of  Milan,  and  280  north -weft  of  Rome.  E.  Long. 

7.  45.  N.  Lat.  44.  50. 

TURKEY,  in  ornithology.  See  Meleagrib. 

Turkey,  a  very  extenfivc  empire,  comprehending  fome 
of  the  richeft  countries  in  Europe,  Afia,  and  Africa.  See 
Turcje. 

Under  the  article  Constantinople,  n°  m,  et  feq ,  weConftaR 
have  given  an  account  of  the  origin  and  progrefs  ot  thenople  hi* 
Turks,  as  far  as  feemed  neceffary  for  underftanding  the  fub-c<m}est 
fequent  and  more  important  part  of  their  hiftory.  In  1 45 3  th^ri 
they  made  themfelves  matters  of  the  city  of  Conftantinople,^^ 
which  from  that  time  became  the  capital  of  their  empire. 
Mohammed  II.  at  that  time  the  fultan,  after  having  treated 
the  inhabitants  with  the  greateft  cruelty,  began  to  think  of 
adding  Servia  to  his  dominions.  Accordingly,  in  1454?  he 
entered  that  country  at  the  head  of  20,000  men,  and  obli¬ 
ged  the  inhabitants  to  pay  him  an  annual  tribute  of  40,000 
ducats.  On  his  return  to  Adrianople,  Mohammed  re¬ 
peopled  the  towns  and  villages  about  Conftantinople  with 
4000  men  and  women  who  fell  to  his  fhare  ;  and  going  to 
that  city,  built  a  palace  eight  ftadia  in  compafs,  which  he 
lined  with  lead  taken  from  the  monafteries.  Next  year  a 
fleet  was  fent  againft  the  iflands  of  Rhodes  and  Chios  ;  butUnfua 
the  attempt  on  both  proved  unfuccelsful :  however,  the  ifland^j^ 
Cos  was  reduced,  and  fome  other  places  ;  after  which  the  anj  ^  1 
fultan,  turning  his  arms  towards  Hungary,  laid  fiege  to 
Belgrade.  At  firft  he  met  with  fuccefs  ;  beat  down  part 
of  the  wail,  and  flopped  the  navigation  of  the  river  with  60 
veffels  :  but  the  celebrated  John  Hunniades,  happening  to 
arrive  at  that  critical  jun&ure,  made  a  furious  Tally,  entirely 
Touted  the  Turkifh  army,  wounded  Mohammed  himfelf  in 
the  thigh,  and  burnt  all  his  fhips.  Hunniades  himfelf  didMohaf 
not  long  furvive  this  engagement,  dying  Toon  after  of  a  wound  med  r 
he  had  received  therein  according  t©  Tome,  or  of  the  plague 
according  to  others. 

Mohammed  being  thus  repulfed  from  Belgrade,  fet  about  4  | 
i  the  entire  conqueft  of  the  Morea,  the  ancient  Peloponnefus.a*a^[|c 
The  Grecian  princes,  among  whom  were  two  of  the  empe-More:  1 
ror’s  brothers,  Thomas  and  Demetrius,  were  fo  terrified  by 
the  taking  of  Conftantinople,  and  the  great  progrefs  of  the 
Turks,  that  they  prepared  to  retire  into  Italy  ;  upon  which 
the  Albanians  feized  on  the  country,  choofing  one  Manuel 
Cantacuzenus,  a  Greek,  for  their  prince.  Then  falling  on 
the  Greeks  who  remained,  they  made  an  offer  to  the  fultan 
of  the  cities  and  fortreffes,  provided  he  would  allow  them 
to  keep  the  open  country  ;  for  the  Albanians  were  fhep- 
herds,  who  had  no  fixed  habitation.  At  this  time,  however, 
the  fultan  chofc  rather  to  fupport  the  Greeks  than  to  let  the 
country  fall  into  the  hands  of  fuch  barbarians ;  and  having 
defeated  the  Albanians,  was  content  to  accept  of  a  tribute 
from  the  Greeks.  But  the  danger  was  no  fooner  over,  than 
the  Grecian  princes  revolted  anew  ;  upon  which  Moham¬ 
med  entering  the  country^  with  a  powerub  army,  prince 
Thomas,  with  his  family,  fled  to  Italy  ;  while  Demetrius  i 
thought  it  moft  eligible  to  fubmit  to  the  fultan,  by  wliom^j 
he  was  carried  away,  with  many  of  the  moft  confiderablel)rin0 
perfons  of  Lacedaemon,  Achaia,  &c.  where  Turkifh  gover- mits. 
nors  were  appointed.  Two  thousand  families  were  alfo  car¬ 
ried  away  from  the  Morea,  in  order  to  be  fettled  at  Con¬ 
ftantinople,  and  2000  young  men  to  be  enrolled  among  the 
fultan’s  troops.  Many  cities  at  this  time  fell  into  the  hands 
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;.r key.  of  the  Turks,  among  which  the  principal  were  Corinth  and 
Athens.  The  Greeks,  however,  hill  made  fome  faint 
druggies  ;  but  all  in  vain  :  for  by  the  year  1459  the  whole 
6  country  was  lubdued,  excepting  fome  maritime  places  held 
Tj  whole  ky  the  Venetians  ;  and  prince  Thomas  was  obliged  finally 
filued  t0  ta^e  UP  a^oc^e  at  R°me>  where  he  was  lodged  in  the 
i  *  pope’s  palace,  and  had  a  penfion  of  3000  livres  a-year  allow- 

ied  him  for  his  expences. 

Mohammed  now  purfued  his  good  fortune  ;  and  having 
made  war  on  the  emperor  of  Trebizond,  he  fubdued  his  do- 
minions,  and  put  him  to  death.  His  career,  however,  was 
!•  gcfderbe g  for  feme  time  ftopped  by  Scanderbeg  the  Epirote.  This 
prince  had  already  defeated  an  army  of  12,000  Turkilh 
horfe,  cf  whom  only  5000  efcapcd  the  (laughter ;  and  dif- 
Ifuccefs  Perkd  another,  with  the  lofs  of  their  general,  and  4120  of 
iftthe  his  men  killed  on  the  fpot.  Encouraged  by  this  fuccefs,  he 
laid  fiege  to  Belgrade,  which  it  feems  was  now  in  the  hands 
of  the  Turks  :  but,  through  the  treachery  ot  his  Icouts,  his 
army  was  defeated,  and  5000  of  his  men  killed;  upon 
which,  one  of  his  generals,  by  name  Mofss ,  went  over  to 
the  Turks. 

Scanderbeg,  not  at  all  difpirited  by  this  misfortune,  pro- 
fecuted  the  war  with  the  utmoft  vigour.  His  firfl  enter- 
prife  was  againft  his  perfidious  general  Mofes,  who  had  been 
immediately  put  at  the  head  of  an  army  by  the  fultan.  This 
army  was  by  Scanderbeg  totally  deftroyed,  excepting  about 
4000  men  ;  upon  which  Mofes  fell  into  fuch  difgrace  with 
the  Turks,  that  he  returned  to  his  old  mafter,  who  forgave 
his  treachery,  and  reftored  him  to  all  his  former  pods. 

The  bad  fuccefs  of  Mofes  did  not  prevent  Amefa,  the 
nephew  of  Scanderbeg,  from  following  his  example.  Mo¬ 
hammed  received  him  kindly,  and  fent  him  with  Ifhak  ba- 
fhaw  of  Conftantinople  ;  whom  he  intruded  with  an  army  of 
50,000  men  againft  his  uncle.  Scanderbeg,  with  only  6000 
men,  retired  towards  Lyffa,  a  maritime  city  of  the  Vene¬ 
tians.  'The  Turks  purfued,  contrary  to  the  advice  of  Ame¬ 
fa  ;  and  being  furprifed  by  Scanderbeg,  were  utterly  defeat¬ 
ed,  with  the  lofs  of  their  camp,  20,000,  or,  according  to 
others,  30,000  men  killed  on  the  fpot,  and  the  treacherous 
Amefa  taken  prifoner.  With  the  like  good  fortune  Scan- 
dtrbeg  defeated  three  other  Turkifh  armies,  one  of  20,000, 
another  of  30,000,  and  the  third  of  18,000  men.  On  this 
Mohammed  fent  againd  him  an  old  experienced  commander, 
Ice  con-  at  the  head  of  40,000  chofen  troops  ;  but  as  he  likewife  was 
4«1.  able  to  atchieve  nothing,  the  fultan  thought  proper  to  con- 
10  elude  a  peace  with  Scanderbeg  in  1461. 

Iter  con.  Mohammed  being  thus  freed  from  fuch  a  troublefome 
^s°f  enemy,  completed  the  conqueft  of  the  Greek  iflands  ;  fub- 
,  dued  Wallachia,  Bofnia,  and  Illyria,  extending  his  empire 
nearly  to  the  confines  of  Italy.  But  as  it  was  eafy  to  fee 
that  no  conqueds  would  iatisfy  the  Turkifh  ambition,  the 
Venetians,  who  found  themfelves  ill-treated  by  their  warlike 
neighbours,  entered  into  an  alliance  with  the  Hungarians, 
to  reprefs  the  overgrown  power  of  the  Turks,  and  prevent 
the  wedern  parts  of  the  world  from  being  totally  over* run 
by  them  ;  and  into  this  alliance  Scanderbeg  was  foon  drawn, 
notwithdanding  his  treaty  with  Mohammed  already  men¬ 
tioned.  The  Hungarians  invaded  the  Turkifh  dominions 
en  the  wed  fide,  defeated  fome  troops,  and  carried  off 
20.000  (laves  :  the  Venetians  invaded  the  Morca,  where  they 
made  fome  conqueds,  but  were  foon  obliged  to  abandon 
them  :  however,  they  recovered  the  iftand  of  Lemnos  ;  but 
fuccelk  being  defeated  in  two  engagements  at  land,  they  were  obli¬ 
ged  to  folicit  afiiftance  from  France,  Germany,  and  Spain. 
Having  obtained  confiderable  fupplies  from  thofe  parts, 
they  again  entered  the  Morea  ;  but  meeting  with  dill  worfe 
fuccefs  than  before,  they  applied  for  afiidance  to  Matthias 
the  {on  of  John  Iiunniades  king  of  Hungary.  Matthias 
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willingly  made  another  incurfion  into  the  Turkifh  dominions,  Turkey, 
ravaged  Servia,  and  carried  off  a  vafl  number  of  prifoners  , 

with  a  great  booty. 

In  the  mean  time,  Mohammed,  fearing  left  Scanderbeg 
fhould  be  declared  generalifiimo  of  the  Chriftian  forces,  fent 
to  him,  defiring  a  renewal  of  the  league  between  them.  But 
this  being  refuted,  the  war  was  renewed  with  the  utmoft  vi¬ 
gour.  Many  Turkifh  armies  were  fent  againft  this  hero  ;  but 
they  were  utterly  defeated  and  difperfed,  till  the  year  1 4 66,  x3 

when  by  his  death  the  fultan  was  freed  from  the  moil  for-  ”  er  ^ 
midable  enemy  he  had  ever  encountered.  I4 

The  death  of  Scanderbeg  was  followed  by  the  entire  re- Epiriwand 
clu&ion  of  Epirus  and  Albania.  The  Venetians  in  1 469  Alania  re~ 
defeated  the  Turks  in  a  pitched  battle;  but  were  driven duce  * 
out  of  Negropont,  at  that  time  the  ftrongeft  city  in  Europe: 
after  which  they  entered  into  an  alliance  with  Ferdinand 
king  of  Naples,  Lewis  king  of  Cyprus,  and  the  grand  ma¬ 
fter  of  Rhodes,  at  the  fame  time  that  they  fent  ambaffadors 
to  Uzun  Haffan  king  of  Ferfia,  in  order  to  perfuade  him 
to  attack  the  Turkifh  dominions  on  the  eaft  fide.  Moham-^^1^^ 
med  did  not  lofe  his  courage  at  the  number  of  his  enemies  ;  tians  0bli- 
but  having  defeated  the  Periians,  reduced  the  Venetians  togedtofue 
fuch  diftrefs,  that  they  were  obliged  to  conclude  a  treaty  inf°r  peace. 
1479. 

In  1481  the  war  was  renewed,  and  the  city  of  Rhodes 
befieged,  but  without  fuccefs ;  however,  the  city  of  Ceplia- 
lonia  was  taken  from  the  Venetians,  Italy  invaded,  and  tlie 
city  of  Otranto  taken.  This  was  the  laft  of  the  exploits  of  Death  oF 
Mohammed  II.  who  died  this  year  of  the  gout,  and  wasSllhan 
fucceeded  by  his  fen  Bayezid,  or  Bajazet  TI.  Under  this  ^arnme^« 
prince  a  war  commenced  with  the  Mamalukcs  of  Egypt, 
which,  under  liis  fucceffor  Selim  I.  ended  in  the  total  fub- 
jedtion  of  that  country.  Bajazet,  however,  greatly  facili-  purtT^r 
tated  Selim’s  conqueft  by  the  redu&ion  of  Circaflia,  whence  conqueft9, 
the  Mamalnkes  drew  their  principal  refources.  Cara- of  the 
mania  and  Croatia  were  totally  reduced  ;  the  cities  of  Le«  Turks, 
panto,  Modon,  and  Durazz,  taken  by  the  Turks,  though 
the  Venetians  recovered  Cephalonia  Syria  on  the  eaft,  and  ^ 
Moldavia  on  the  weft,  were  invaded  and  ravaged  by  the  vie-  peace  con<ar 
torious  armies  of  the  fultan  ;  till  at  laft  a  peace  was  concluded  eluded, 
with  the  European  powers  in  1503.  19 

The  year  1509  is  remarkable  for  a  dreadful  earthquake 
at  Conflantinople,  which  overturned  a  great  number  o^pj^ueat 
houfes,  and  deftroyed  13,000  people;  being  alfo  followed Conftanti- 
by  an  epidemic  diilemper,  which  carried  off  great  numbers,  nople. 
About  this  time  alfo  the  fultan,  finding  the  infirmities  of  old'  ^ 
age  drawing  on,  and  being  defirous  of  pafting  the  remain-  jazet£je{i- 
der  of  his  days  in  quiet,  refolved  to  refign  the  throne  to  hisrous  of  re- 
tldeil  fon  Achmed.  But  having  engaged  in  this  affair  with  finning  in 
too  great  precipitation,  and  before  he  had  gained  over  thejd^L^ 
grandees,  his  fecond  Ion  Selim,  whom  he  had  made  gover-fJne  C 
nor  of  Trabezond,  haftily  crofting  the  Euxine  fea,  dethro-  ai 
ned  and  put  to  death  his  father,  in  the  year  1512.  is  depoferf. 

The  new  emperor,  who  had  not  icrupled  to  facrifice  put  to 

father  to  his  ambition,  did  not  hditate  at  eftabl  idling  him-  b^feco/d 
felf  on  the  throne  by  the  death  of  his  brother  alfo.  Accord- f0n  Selim* 
ingly,  as  Achmed,  knowing  he  could  be  nowhere  fafe,  re- 
fclved  to  ftand  on  his  defence,  Selim  with  a  powerful  army 
marched  againft  him  ;  and  having  defeated  the  few  forces  of 
his  brother,  took  him  prifoner,  and  put  him  to  death.  Ha-  Selim  de~ 
ving  thus  fecured  himfelf,  he  marched  againft  the  Periians,. feats  the 
whom  he  overthrew  in  a  great  battle :  after  v/hiefr  he  cookpefflat]S> 
the  city  of  Taurus  ;  made  fome  other  conqueds  ;  and  having  reduce* 
fecured  tranquillity  on  the  eaflern  fide  of  his  dominions,  * 
turned  his  arms  againft  Sultan  Gauri  of  Egypt.  Him  he 
reduced  in  the  manner  related  under  the  article  Egypt,  ppls  ^athu 
1 01.  His  farther  elefigns  of  conqueft  were  fruftratea  by  his 
death,  which  happened  in  the  year  1319, 
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Tt.flvfy*  "  £>{  iifti  Wiis  fucceeded  by  Ins  fori  Solyman  I.  {untamed  Kq- 
nuni,  or  The  Lawgiver,  who  proved  no  lefs  ambitious  and 
Tc<"  ^ .  1 warlike  tli°.n  his  father.  Having  defeated  and  Killed  the 
by  Sly  man  governor  of  Damalcus,  who  had  rebelled  againft  him,  he  at 
a" warlike  tacked  the  European  princes  with  a  defign  to  extend  his  do¬ 
minions  as  far  to  the  well  ward  as  he  poliefTed  to  the  caft- 
ward  of  his  capital.  In  1520  he  fet  out  with  a  great  army 
to  conquer  Hungary.  The  city  of  Belgrade  was  immedi¬ 
ately  in  veiled,  and  in  a  (hort  time  taken.  Rhodes  alfo  be¬ 
ing  attacked  by  a  great  force  by  fea  and  land,  was  obli* 
ged  to  fnbmit,  after  a  moil  defperate  refinance,  as  is  related 
under  that-  article,  nJ  33.  et  feq. ;  and  Solyman  entered  the 
city  in  triumph  on  Chriftmas  day  1522.  .  His  conquefts 
for  feme  time  were  flopped  by  a  rebellion  in  Eg)pt; 
but  tills  being  foon  quaffied,  the  war  with  Hungary  was 
The  king  renewed  in  1525.  King  Lewis  having  rafhly  enga- 
of  Hung  iry  ged  the  Turkifh  army  of  200,000  men  with  only  25,000, 

^  Vbcirri  "  as  utterly  defeated,  himfelf  drowned  in  a  ditch,  and 
and  killed.  ^  wWie  army>  excepting  a  few  horfe,  cut  in  pieces.— 

This  defeat  was  followed  by  the  furrender  of  Buda,  which, 
however,  the  Hungarians  retook  in  1528;  but  next  year 
it  was  a  rain  taken  by  the  Turks,  and  foon  after  both  the 
*7  Moldavias  fubmitted  to  their  jurifdi&ion.  The  city  of  Vi- 
V  Jenna be-  cnna  was  tjien  invefted :  but  after  being  reduced  to  the 
cu^fuccefs "  £  reate  ft  drafts,  the  iultan  was  obli,  red  to  abandon  the  fiege 
by  the  coming  on  of  the  autumnal  rains;  which,  however, 
he  did  not  without  barharoufly  maffacring  all  his  prifoners. 

The  railing  the  iiege  of  Vienna  was  followed  by  an  en¬ 
tire  repulfe  of  the  Turks  from  the  German  territories  :  on 
which  Solyman,  refolving  to  extend  his  dominions  on  the 
eaft,  fubdued  the  country  of  Georgia,  and  made  himfelr  ma¬ 
tter  of  the  city  of  Bagdad  ;  at  the  fame  time  that  his  admiral, 
the  celebrated  BarbarofTa,  ravaged  the  coails  of  Italy,  and 
took  the  cities  of  Biferta  and  Tunis  in  Africa.  But,  in 
1536,  he  was  obliged  to  retire  before  Charles  V.  of  Spam, 
who  retook  the  city  oi  Tunis.  Solyman,  to  revenge  this  dif- 
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Charles  V  Pracefl'ufpended  for  a  time  the  'war  in  Perfia,  in  order  to 
turn  all  his  forces  againft  Italy :  but  while  this  country  was 
in  danger  of  being  totadly  overwhelmed,  a  Venetian  captain 
having° rafhly  taken  and  funk  fome  Turkifh  veffels,  Solyman 
changed  his*defign  of  attacking  Italy  into  that  of  chaftifing 
However,  after 


fome  trifling  encounters,  a 
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peace  was  concluded  in  1540. 

This  year  the  war  was  renewed  in  Hungary 
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reduced^to  a&ions  were  very  unfortunate  for  the  Chriilians,  and  ended 
in  the  entire  reduction  ot  the  kingdom  to  a  Turkifh  pro¬ 
vince.  The  kingdom  of  France,  being  oppreffed  by  its 
enemies,  entered  into  an  alliance  with  Solyman,  who  was 
now  grown  fo  powerful,  that  the  whole  European  powers 
feemed  fcarce  able  to  refill  him.  However,  in  156 s>  he 
was  baffled  by  the  knights  of  Malta,  as  is  related  under 
that  article;  and  in  1566  an  end  was  put  to  his  ambition 
fuccefsfully  anj  ^;s  conquefb  by  death. 

Solyman  was  lucceedtd  by  his  fon  Selim  IX.  furnamed 
32  Meft,  or  “  The  Drunken.”  Under  him  the  empire  at  firft 
Account  t>f  loft  nothing  of  its  1 11ft  re  ;  but  in  15  7 1  the  maritime  power 
the  battle  of  0p  tj1£  rYurks  was  almoft  entirely  deftroved  at  Lepanto, 
Lepanto.  wherg  ofl£  Qf  the  lIK)ft  remarkable  lea-engagements  mention¬ 
ed  in  hiftory  took  place.  The  Chrillian  fleet  was  command¬ 
ed  by  Doria  the  Venetian  admiral ;  and  confiiled  ot  78  Spa* 
nifh  and  3  Mahefe  galleys,  under  Don  John  of  Auftria,  na¬ 
tural  fon  to  the  emperor  Charles  V.  Befides  thefe,  under 
Venieri,  a  Venetian  officer,  were  108  galleys,  6  galleaffes, 
2  tali  fhips,  and  a  great  many  fmall  galliots.  Colonna,  a 
■kinfman  of  the  pope,  had  alfo  1 2  of  his  galleys  under  his 
command.  On  board  this  fleet  were  20,000  good  folffiers, 
jnany  of  them  perfons  of  great  quality,  who  went  volunteers 
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in  the  expedition.  Though  the  Turkifh  fleet  confided  of  Turley 
335  fail,  the  moil  experienced  officers  were  againft  fighting^ 
at  that  time,  confident  the  great  ftrength  of  the  confede¬ 
rates,  and  that  there  was  no  neceffity  for  an. engagement. 

But  the  opinion  of  Ali  Paffia,  the  chief  admiral,  who  was 
for  a  battle, *  prevailing,  Parteu  Pafna,  the  next  in  command, 
took  on  board  12,000  janifaiics  and  fpahis,  drawn  out  of 
the  neighbouring  garrifons ;  befides  4000  other  foldiers. 

Then  putting  out  of  the  gulf,  the  fleet  fleered  their  courfe 
for  the  ifle  of  Corzalates,  of  eld  Echinates,  half-way  between 
Lepanto  and  Patras ;  and  the  Chriftians  moving  towards 
them,  both  fleets  came  in  fight,  O&ober  7.  afternoon. 
Hereupon  Don  John,  having  ordered  the  great  enfigns  of 
the  confederates,  which  was  the  fignal  for  engaging,  to  be 
hoifted,  clad  in  armour,  went  in  his  long  boat  to  encourage 
the  feveral  fquadrons  of  the  centre  under  his  command ; 
while  Doria  did  the  like  in  the  right  wing,  and  Barbadico, 
the  Venetian  proveditor-gencral,  in  the  left. 

The  fignal  was  no  fooner  given,  than  the  Turks,  with  a 
hideous  cry,  fell  on  fix  galleaffes  which  lay  at  anchor  near 
a  mile  a-head  of  the  confederate  fleet ;  but  thofe  fhips  fired 
fo  brifkly  on  them,  firft  from  their  forecaftles  and  then  as 
they  paffed  by,  fo  galled  their  galleys  with  whole  broad- 
Tides,  that  feveral  of  them  were  funk,  which  made  the  reft 
bear  farther  off.  The  wind  likewife  chopped  about  to  the 
weft,  and  incommoded  the  Turks  with  the  fmoke.  How¬ 
ever,  they  foon  rallied  their  difordeied  fquadrons,  and  came 
on  with  furprifing  refolution.  The  a&ion  was  con  tinned 
for  feveral  hours  with  equal  bravery  on  both  tides ;  but  vic¬ 
tory  at  lalt  declared  for  the  confederates. 

The  number  of  Turks  flam  in  this  famous  naval  fightTheT 
could  not  with  certainty  be  known.  An  author  who  wrote  ^efcate 
an  account  of  this  war,  makes  their  number  3  2,000 'befides 
prifoners,  who  were  about  3500.  The  galleys  taken  from 
them  amounted  to  161.  Forty  m6re  were  funk  or  burnt; 
and  of  galliots,  with  other  fmall  veffels,  about  60  were  taken.  .  34 

Notwithftanding  the  prodigious  lofs  fuftained  by  the  Hti 
Turks  on  this  occaiion,  the  confederates  reaped  but  little™^ 
advantage  from  this  vi&ory  ;  and  next  year  Ivilij  Ali  Pa-th/a 
fha,  who  had  fucceeded  to  the  poll  of  high  admiral,  fitted  Ilians 
out  a  fleet  of  250  galleys,  with  which  he  ravaged  the  coaftsthevii 
of  Chrillendom  wherever  he  came,  and  maintained  his  ground 
fo  well,  that  the  confederates  could  never  gain  the  lead  ad¬ 
vantage  over  him.  ^ 

The  Turkifh  power  from  this  time,  however,  began  to  Oeclir 
decline.  The  progrefs  of  civilization  being  much  more  the  T 
quick  among  the  weftern  nations,  and  their  improvements  P0Wt;I| 
in  the  art  of  war  very  confiderable,  the  Turks  found  it  not 
only  impoffible  to  extend  their  dominion  over  Germany,  but 
even  a  matter  of  fome  difficulty  to  withftand  the  power  of 
the  weftern  princes.  During  the  remainder  of  the  reign  cf 
Selim,  the  war  was  carried  on  in  Hungary  with  little  advan¬ 
tage  on  either  fide  ;  but  under  his  fucceffor,  fultan  Morad 
XII.  the  Turks  met  with  feveral  fevere  checks  from  the  Ger- 
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In  1594,  Mohammed  ITT.  having  fucceeded  his  father 
Morad,  deftroyed  his  19  brethren,  in  order  to  fecure  himfelf 
on  the  throne  ;  and  for  the  fame  reafon  caufed  10  of  his 
father’s  wives  and  concubines  to  be  thrown  into  the  fea,  left 
any  of  them  fhould  prove  with  child.  The  emperor  Ro- 
dolph  II.  having  entered  into  a  confederacy  againft  him  with  cy°"‘ 
the  princes  of  Tranfylvania,  Walachia,  and  Moldavia,  de*thc, 
feated  the  Turks  and  their  Tartar  auxiliaries  in  feveral  en¬ 
gagements,  and  took  many  cities ;  while  fo  grievous  a  fa¬ 
mine  and  plague  raged  in  Hungary,  that  of  85,000  Tartars  j 
who  had  entered  the  country  the  year  before,  fcarce  8ooo  th; 
remained  alive.  This  was  followed  by  new  misfortunes ;  ft>yur]|  1 

that 
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that  In  the  year  following  the  Turks  were  entirely  driven 
out  of  Tranfylvania,  Moldavia,  and  Walachia. 

In  1621,  under  Othman  or  Ozman  II.  we  find  the 
Turks  fird  engaged  in  a  war  with  Poland  ;  but  a  peace  was 
concluded  the  fame  year ;  the  chief  article  of  which  was, 
that  the  Poles  fhould  have  a  free  trade  in  the  Turkifh  do¬ 
minions,  and  that  for  this  their  merchants  fhould  pay 
1  -  ,coo  fequins.  The  Turkifh  affairs  continued  pretty  much 
in  the  fame  way  till  the  year  1673,  when  a  dreadful  war 
broke  out  with  Germany,  Rnfiia,  and  Poland,  whole  army 
was  at  that  time  commanded  by  the  celebrated  John  Sobi- 
efki.  The  year  before,  hodilities  had  commenced  on  ac¬ 
count  of  the  Poles  having  endeavoured  to  detach  the  Cof- 
facks  from  their  allegiance  to  the  iultan.  At  this  time 
the  Turks  were  fuccefsful,  through  the  diiTenfions  which 
reigned  among  the  Poles  ;  and  the  latter  were  obliged  to 
pay  an  annual  tribute  of  20,000  -rixdollars,  and  to  deliver 
up  48  towns  and  villages  in  the  territory  of  Kaminieck. 
However,  the  articles  of  this  treaty  were  never  executed  ; 


ibutary. 


for,  in  1673,  ftates  of  Poland  fent  a  letter  to  Kyoprili 
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Ahmed  Pafha,  the  vizir  at  that  time,  informing  him  that 
they  confidered  as  null  the  conditions  of  the  treaty,  being 
concluded  without  their  confent,  and  that  they  would  ra¬ 
ther  fuffer  death  than  fubmit  to  the  infamy  of  paying  one 
fingle  farthing  by  way  of  tribute.  On  this  the  Iultan,  Mo¬ 
hammed  IV.  determined  to  take  a  fevere  revenge  on  their  per¬ 
fidy,  fet  out  with  a  great  army  ;  but  was  entirely  defeated, 
with  the  lofs  of  20,000  men  killed  on  the  fpot,  all  the  bag¬ 
gage,  2t,ooo  waggon  loads  of  provifion  and  ammunition, 


he  Turks  and  2000  purfes  of  money  for  paying  the  army.  Soon  af- 
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ter  this  vi&ory,  John  was  proclaimed  king  of  Poland  :  but 
his  fubje&s,  jealous  of  his  glory,  refufed  to  fupport  him  pro¬ 
perly  in  profecuting  his  advantage  ;  fo  that,  four  years  af¬ 
ter,  a  treaty  was  concluded,  by  which  the  Poles  for  ever  re- 
ligned  their  pretenfions  to  Kaminieck  and  to  the  dominion 
of  the  CofTacks  in  Podolia. 

But  though  peace  was  thus  made  with  Poland,  the  war 
Tam  s was  carried  on  very  unfuceefsfully  with  Ruffia.  In  1678, 
efeated  by  an  army  0f  the  Tartars  was  entirely  cut  in  pieces  or  taken 
"  R'  near  the  city  of  Cherin  ;  which  fo  intimidated  another  army 
of  40,000  Turks,  who  had  waited  for  the  arrival  of  thefe 
auxiliaries,  that  they  threw  away  their  arms,  and  fled  with¬ 
out  flopping  till  they  had  croffed  the  river  Bog.  This  de¬ 
feat  inclined  the  fultan  to  peace  ;  but  the  negotiations  pro¬ 
ving  ineffe&ual,  he,  in  1679,  again  fent  a  powerful  army  of 
80, coo  Turks,  30,000  Tartars,  and  4000  CofTacks,  under 
the  command  of  the  vizir,  to  retrieve  his  lofl  honour.  This 
army,  however,  fucceeded  little  better  than  the  former  :  for 
the  vizir  was  defeated  in  feveral  engagements  ;  and  at  lad, 
according  to  cuflom,  put  to  death  on  account  of  the  bad 
fuccefs  of  the  war.  In  1684  the  Venetians  again  declared 
war,  while  the  Poles  and  Germans  continued  their  hoililitie3 
with  the  utmod  violence.  The  Turks  were  forced  to  yield 
to  the  fuperior  fortune  and  valour  of  their  adverlaries  ;  they 
were  defeated  in  a  great  number  of  engagements,  and  loll 
many  places  of  importance.  Tn  fhort,  their  affairs  kerned 
to  be  totally  goin  r  to  wreck,  when,  in  1688,  they  were  re¬ 
trieved  by  the  new  vizir  Ahmed  Kyoprili,  a  man  of  great 
flail  and  experience  in  war,  as  well  as  of  the  mod  upright 
and  blamelefs  charadter.  Having  prevailed  in  the  divan  to 
have  the  war  carried  on,  he  applied  his  whole  care  to  the 
railing  of  an  army,  and  providing  warlike  dores.  But  find- 
the  people  everywhere  intimidated  and  unwilling  to  oppofe 
the  enemy,  the  treafury  exhauded,  and  an  universal  langour 
prevailing,  he  made  a  new  kind  of  proclamation,  in  which  he 
told  the  people,  that  “  as  he  found  it  neceffary  to  trud  the 
‘Ti  of  the  command  of  the  army  againdthe  haughty  Germans  to  none 
:uTlc*  but  himfeh,  io  he  would  not  employ  iu  this  expedition  any 
Vol.  XVIII.  Part  II. 


bother 

rmy  rie- 
s  ted,  an  1 
tdneed  to 
freat  di 
rels. 


46 

Var  w.th 
e  Vene- 

ttaS. 


47 

'he  T  jrk 
trieved 

Till. 


e  r.ufrj 
e  ent  u- 


foldier  forced  Into  the  fervlce ;  knowing  that  the  will  wa3  Turkey.  ^ 
of  more  value  with  God  than  the  deed  :  that  he  would  only 
put  the  MufTulmans  in  mind,  that,  by  the  precepts  of  God 
and  his  prophet,  every  one  is  commanded  neither  to  avoid 
martyrdom,  nor  to  defpair  of  fuccefs  againd  infidels,  & c. 

Having  thus  once  rouied  the  enthufiafm  of  the  common  peo¬ 
ple,  they  flocked  in  great  numbers  to  his  dandard ;  after 
which,  having  reformed  many  abufes  both  in  tjie  civil  and  mi¬ 
litary  departments,  he  led  them  againd  the  enemy.  The  good 
effe&s  of  his  reformations  were  evident.  Great  numbers  of 
the  enemy  were  cut  off,  and  almoff  all  the  important  places  ^ 
taken  which  had  been  lod  before,  when,  in  1691,  he  was  h  at  jail 
defeated  and  killed  by  the  Germans  at  Iflankamen  After d'kaied 
his  death  the  Turkifh  affairs  again  fell  into  diforder  ;  and, nnd  kdlcd. 
though  the  utmod  efforts  were  ufed  by  (ucceeding  vizirs, 
no  progrefs  could  be  made  ;  and,  in  169",  a  prodigious  50 
overthrow  was  given  them  by  Prinee  Eugene  atZenta.  At  Peace  con- 
lad,  in  1698,  all  parties  being  weary  of  inch  an  expen fivec*Uue<* 
and  ruinous  war,  a  pacification  took  place  at  Carlowitz,  but 
on  different  terms  with  the  different  nations  who  had  been  5 r 
at  war  with  the  Tuiks.  The  emperor  made  a  truce  for  25Term3 
years,  upon  condition  that  all  Tranfylvania  fhould  be  re’^e 
figned  to  him:  the  city  of  Temefwaer  was  to  be  redored  toro^em^e" 
the  Burks,  and  the  navigation  of  the  Teiffe  and  Maros  ri-  * 

vers  be  free  to  both  nations;  that  the  country  between  the 
Danube  and  the  Teiffe,  called  Bachbah ,  remain  in  the  em¬ 
peror’s  hands ;  that  the  boundary  of  the  eaftern  part  of  Hun¬ 
gary,  belonging  to  the  emperor,  fhould  be  a  right  line  drawn 
from  the  mouth  ©f  the  Maros  towards  the  banks  of  the  river 
Teiffe  to  the  mouth  of  the  Boffut,  where  it  falls  into  the 
Saave  ;  that  towards  the  fouth  the  Saave  fhould  part  the 
Turkifh  from  the  Imperial  limits,  till  it  receives  the  Unna  ; 
and  that  no  new  cadles  befides  Belgrade  and  Peterwaradin 
fhould  be  ere&ed,  or  old  ones  fortified,  anywhere  within 
thefe  boundaries.  ^ 

The  Ruffian  ambaffador  made  a  truce  only  for  two  years,  Wrh  the 
upon  the  foot  of  each  party  poffeffing  what  he  had  taken.  Ruffians. 
The  Poles  made  a  truee  on  the  like  terms  with  the  fultan  ; 
namely,  that  they  fhould  have  Kaminieck,  Podolia,  and  U- 
krania,  redored  to  them,  in  the  fame  extent  as  poffeffed  by 
them  before  fultan  Mohammed’s  fil'd  expedition  into  Po¬ 
land  ;  and,  on  the  other  hand,  refign  Soczava,  Nemoz.  and  53 
Soraka,  in  Moldavia,  to  the  Turks.  The  Venetians  obtain- With  the 
ed  thefe  conditions  :  that  all  the  Morea,  as  ^ar  as  Hexami-  Venetians, 
los,  fhould  belong  to  them  ;  and  that  the  firm  land,  with  Nau- 
paktum  (or  Lepanto),  Prevefa,  and  the  cadle  of  Romania, 
which  had  been  demolifhed,  fhould  be  redored  to  the  Turks; 
that  the  bay  of  Corinth  fhould  be  common  to  both,  and  the 
Venetians  poffefs  Eenkade  with  the  adjacent  iflands.  The 
yearly  tribute  paid  by  the  iflands  in  the  Archipelago  to  the 
Venetians  was  to  be  abolifhed ;  and  Zakinth  to  be  declared 
free  from  the  like  burden  by  the  Turks.  In  Dalmatia, 

Knin,  Cing,  Kiklut,  Veilika,  Duare,  and  Vergoraz,  were 
to  be  left  to  the  republic,  and  fixed  as  the  boundaries  of 
their  dominions  on  that  fide.  The  Raguians  were  to  con¬ 
tinue  free,  and  the  Venetians  to  retain  the  cadles  of  Caftle- 
nuovo  and  Rifano,  with  v/hat  they  poffeffed  in  the  neigh¬ 
bourhood.  Both  parties  were  allowed  to  fortify  their  bor¬ 
ders  with  new  fortreffes  ;  or  to  repair  thofe  which  were  de¬ 
cayed,  excepting  Naupaktum,  Prevefa,  and  the  cadle  of  Ro¬ 
mania  before  mentioned.  54 

From  the  conclufion  of  the  peace  of  Carlowitz  to  the  Turk ilh 
year  1769,  nothing  very  remarkable  occurs  in  the  Turkifh 
hidory,  excepting  their  recovery  of  the  Morea  from  thej^^3' 
Venetians  by  the  treaty  of  Paffarowitz.  (See  the  article  Ve¬ 
nice).  Their  war  with  the  Ruffians  under  Peter  the  Great 


has  been  taken  notice  of  under  the  article  Russia  ;  thofe 
afterwards  with  Persia,  under  that  article.  None  of  thefe, 
4  G  indeed, 
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Turkey,  indeed,  were  of  any  great  confequenee  ;  but,  in  1769,  a  war 
commenced  with  Rufiia,  which  threatened  the  Ottoman  em¬ 
pire  with  deflru&ion,  and  which  has  given  it  fuch  a  fevere 
check  as  it  can  fcarcely  recover.  The  origin  of  this  war 
is  jiven  under  the  article  Poland,  n°  10 1  ;  and  during  the 
courfe  of  it,  an  almoft  uninterrupted  train  of  fuccefs  attend¬ 
ed  the  Ruffian  arms.— About  the  end  of  March  1769,  a 
body  of  Ruffian  troops  made  themfelves  matters  of  the  im¬ 
portant  fort  refs  of  Afoph,  at  the  mouth  of  the  river  Don. 

In  the  end  of  April,  prince  Gallitzin,  commander  in  chief 
of  the  Ruffian  army  on  the  frontiers  of  Poland,  palled  the 
river  Nieftcr,  hoping  to  take  the  foitrefs  of  Choczim  by  fur- 
prife ;  but  being  difappointed,  he  was  obliged  to  return. 
Near  the  beginning  of  July,  however,  he  again  paffed  that 

57  river,  and  on  the  13th  attacked  and  defeated  the  van  of  the 
The  Turks  grand  vizir’s  army,  confuting  of  about  50,000  or  60, 00  0 
defeated,  men.  'Thirteen  thoufand  of  the  fugitives  entered  Choc¬ 
zim  ;  which  was  next  day  inveiled  by  the  Ruffians :  hut 
they  were  at  laft  obliged  to  raife  the  fiege  and  repafs  the 
Niefter ;  which  they  could  not  effect  without  confiderable 
lofs. 

In  the  mean  time,  both  the  Ottoman  and  Ruffian  courts 

58  were  difpleafed  with  the  conduct  of  their  generals.  I  he 
The  Turk-  Turkifh  grand  vizir  was  deprived  of  his  command,  and  ah 
j{h  vizir  be“terwards  beheaded  ;  and  was  iucceeded  by  Moldovani  Aga 
beaded.  pac|ia)  a  man  of  a  bold  and  ent'erprifing  fpirit.  On  his 

firft  taking  the  command  of  the  army,  finding  it  impoffible 
to  fob  lift  where  he  was,  he  attempted  to  force  a  paffage 
over  the  Niefter  ;  but  being  three  times  repiilfed  with  great 
lofs,  he  made  a  precioitate  retreat  towards  Bender,  at  the 
fame  time  drawing  the  troops  out  of  Choczim,  which  the 
Ruffians  immediately  took  pofteffion  of. 

Prince  Gallitzin  was  now  fuperfeded  by  general  Roman- 
sow,  vyho  took  the  command  of  the  army  on  the  29th  of 
September.  Soon  after  his  arrival,  he  received  news  of  the 
fuccefs  of  general  Elmpt,  who,  with  a  body  of  10,000  men, 
province  of  ^  rec}uced  the  province  of  Taffy.  He  invefted  Bender; 

But  finding  the  feafon  of  the  year  too  far  advanced,  he  foon 

61  withdrew  his  troops,  and  put  them  Into  winter  quarters. 
TJnfuccefc-  This  firft  campaign  had  proved  fo  unpropitious  to  the 
ful  negotia*  Turkifh  affairs,  that  the  court  would  gladly  have  concluded 
tion,  for  a  peac6>  they  could  have  obtained  it  upon  honourable 
terms  ;  but  the  Ruffians  infilling  upon  the  entire  cefiion  of 
Moldavia  and  Walachia  as  a  preliminary  article,  the  nego¬ 
tiations  came  to  nothing.  A  new  campaign  was  therefore 
refolved  on  and  this  proved  {Bill  more  unfuccefsful  than  be¬ 
fore.  The  grand  Ruffian  army  under  general  Romanzow 
paffed  the  Niefler  in  the  month  of  May  1770  ;  and,  having 
afiembled  at  Choczim  on  the  3d  of  June,  marched  towards 
Truth  :  at  the  fame  time,  tlieir  fecond  army,  commanded  by 
Bender  in-  general  Panin,  arrived  before  Bender.  The  plan  of  opera- 
vefted.  tion  was,  that  the  latter  fhould  form  the  fiege  of  Bender,  and 
63  Romanzow  fhould  cover  it. 

The  Turks  On  the  1 8th  of  July,  general  Romanzow  attacked  an 
and  Tar-  army  0f  8q,ooo  Turks  and  Tartars,  commanded  by  the 
Khan  of  Crimea,  and  ftrongly  intrenched  on  an  almoft  in- 
e  7  "  acceffible  mountain,  forced  their  intrenehments,  and  obliged 

them  to  flee  in  the  utmoft  confufion,  leaving  an  immenfe 
quantity  of  ammunition  and  provifions,  & c.  in  their  camp  ; 
which  they  totally  abandoned  to  the  vi&ors.; — After  this 
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trefs  of  K!l!»  Nova,  at  the  moft  northerly  mouth  of  the  Da- 
nube,  furrendered  by  capitulation  ;  and  likewife  that  pf  Ac- 


Turkey 


Jcerman,  or  Bialogorod,  near  the  mouth  of  the  Nieftcr.  Ben  5 


,u  - - '  —  ~  -  Bender  ta* 

der  was  taken  by  ftorm  on  the  27th  of  November  ;  and  the ken,  and 


Ruffians,  enraged  at  the  obftinate  refiftance  they  had  met  the  inhaiJ 
with,  made  a ‘terrible  (laughter  of  their  enemies.^  It  was 
computed  that  30,000  Turks  perifhed  on  this  occahon.  The 
fortrefs  of  Br  allow,  fituated  on  the  northern  fide  of  the  Da¬ 
nube,  was  invefted  on  the  26th  of  September  ;  and  the  gar-  66 
rifon  were  fo  much  intimidated  by  the  taking  of  Bender,  ^  a  1  ^unv. 


riion  were  10  muen  mumiciaieu  u}  me  w 

that  they  abandoned  the  place,  and  moft  of  them  were  drown- 


- - /  - - ; - 7  r  „  lion  taken 

ed  in  croffing  the  river. — -During  this  campaign,  it  was  rec- 


O  .  A  r;  -  w>  theRul 

1000  pieces  of  cannon  from  flans. 


jfd 

J 

m 


fid 


59 

Choczim 
taken  by 
the  Rufli 
an?. 


60 

They  re¬ 
duce  the 


koned  that  the  Ruffians  took 

their  enemies.  67 

This  year  alfo  a  Ruffian  fleet  of  16  or  1 8  (hips  entered  A  Ruffian 
the  Mediterranean,  and  landed  a  body  of  troops  on  the 
read  Thefe  being  joined  by  the  Greeks,  committed  great  on  M 
cruelties  on  the  Turks,  and  made  themfelves  matters  of  almoft  rea. 
the  whole  country.  At  laft,  however,  the  Porte,  notwith- 
flanding  their  bad  fuccefs  in  other  parts,  found  means  to  fend 
a  force  into  the  Morea  Efficient  to  overpower  the  Ruffians. 

The  Greeks  now  fuffered  in  their  turn  ;  and  the  Ruffians, 
hearing  that  a  Turkifh  fleet  had  paffed  the  Dardanelles, 
abandoned  the  Morea,  and  failed  to  meet  their  antagonifts.  68 
A  battle  enfued,  in  which  the  Turks  were  defeated ;  andThey^c 
having  imprudently  retired  into  a  neighbouring  harbour,  they 
were  next  day  entirely  deflroyed  by  the  Ruffian  fire- (hips, fleet, 
except  one  (hip  of  64  guns,  which  was  taken.  This  fleet 
confifted  of  1  5  fhips  of  the  line,  from  9 6  to  do  guns,  three 
large  frigates,  and  feven  large  armed  veftels,  befules  galleys. 

After  this  vidory,  the  Ruffian  fleet  blocked  up  the  mouth 
of  the  Dardanelles,  interrupted  the  Turkifh  trade,  prevent¬ 
ed  the  carrying  of  provifions  to  Conftantinople  by  fea,  and 
raifed  contributions  from  moft  of  the  iflands  in  the  Archi¬ 
pelago. 

In  1771,  matters  did  not  at  firft  go  on  fo  fnccefsfully  on  The  Tut 
the  part  of  the  Ruffians.  On  the  fide  of  the  Danube,  they^1^ 
were  obliged  to  keep  on  the  defenfive.  Another  army,  un¬ 
der  prince  Dolgoiucki,  had  better  fuccefs ;  they  reduced  the 
whole  peninfula  of  Crim  Tartary  in  lefs  than  a  month,  though  70 
defended  by  an  army  of  50,000  men.—  During  thefe  tranf-  riiey  tal 
a&iom  the  lurks  made  themfelves  mailers  of  the  fortrefs  of^1^ 
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Giurgewo;  which  enabled  them  to  become  fo  formidable  on 


the  fide  of  Walachia,  that  prince  Repnin  durfl  not  attack  Hkn, 
them.  Upon  his  lefufal  to  do  fo,  he  was  deprived  of  his 
command;  which  was  given  to  General  Rffen.  On  the  17th 
of  Auguft,  he  attacked  the  Turkifh  intrenehments;  but,  after 
a  defperate  engagement  of  four  hours,  was  deieated,  with  the 
lofs  of7  upwards  of  3000  men. 

This  was  the  only  engagement  of  any  confequenee  in  which 
the  Turks  had  proved"  vi&orious  fince  the  beginning  of  the 
war ;  and,  after  it,  their  ufual  bad  fortune  attended  them. 

In  confequenee  of  their  viaory,  they  determined  to  winter 
on  the  northern  fide  of  the  Danube,  which  would  have  been 
of  the  utmoft  fervice  to  them  ;  and  with  which  view  they  7* 
confiderably  reinforced  their  army  in  Walachia.  But 


nera  Ro- 
snarzow 


neral  Romanzow,  by  a  train  of  mafterly  difpofitions,  not 


Generaj 


only  thwarted  all  their  fchemes,  but  furprifed  them  on  tlieir  Ionian 
own  (lie  of  the  river.  They  had  divided  their  army  intozow. 
two  great  bodies,  which  were  ftationed  in  the  neareit  and 

viftorv,  the  RufSan  general  pufhed  on  towards  the  Danube;  noil  important  polls  on  the  Turkifh  hde  of  the  Danube. Two7yj ] 
and  on  the  2d  of  Ausnift  attacked  another  Turkifli  armv.  On  the  20th  of  Oftober,  one  of  thefe  bodies  wasTurpriledllh  „rnl 
li>  -  •  •  •  -  ’  *■  ’  '  at  Tuliza  by  general  Weifman,  and  another  at  Maczin  by  totally , 

general  Milarodowits.  The  event  was  the  fame  in  both  tested, 
places.  The  intrenehments  were  forced,  the  Turks  totally 
routed,,  and  their  artillery,  ftores,  and  magazines  taken,  to- 
gether  with  the  two  towns  and  tlieir  caflles.  Next  day  ge¬ 
neral  Weifman  attacked  the  grand  vizii  himielf,  with  the 
1.  liks 
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vizir  dc-  commanded  by  the  grand  vizir  in  periou,  and  totally  deteat- 
feaied  withed  ma|.:jno  himfelf  m after  of  their  camp,  ammunition,  143, 
prodigious  p-eces  0 jp  cannon,  and  above  7000  carriages  loaded  with  pro- 
lter’  vifions.  The  lofs  of  the  Turks  on  this  occafion  was  not 


reckoned  lefs  than  40,000  men,  and  fome  accounts  raifed  it 
60j.qqq»— During  the  courfe  of  this  fummeralfo,  the. for- 
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like  finicefs.  The  intrenchments  were  forced,  a  vaft  qyan-  to  furnilh  them  with  veffels  for  their  tranfportation  Into  A- 
tity  of  artillery  taken,  and  likewife  the  town  and  caftle  of 


P  ran{jBabadagh  ;  while  the  vizir,  with  the  remains  of  his  army, 
girlie-  fled  30  miles  to  feek  refuge  at  Mount  Hemus.  A  few  days 
>atcd,  and  afterwards  general  Eflen  defeated  another  body  of  Turks, 
riven  be-  and  retook  the  fortrefs  of  Giurgewo,  driving  the  enemy  to- 
tally  out  of  Walachia.  The  Ruffian  fleet  this  year  fpread 
I-1  ruin  and  defolation  through  the  defencelefs  iflands  of  the  Ar¬ 


chipelago  and  the  coafts  of  Alia,  linking  terror  into  the  city 
'heTurks  Conllantinople  itfelf.  A  dreadful  pellilence  raged  this 
liven  out  year  in  the  Turkifh  army ;  and  in  the  autumn  broke  out  at 
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Mofcow,  where  it  dellioyed  vail  numbers. 

The  affairs  of  the  Turks  were  now  in  fuch  a  defperate 
condition,  that  they  very  eagerly  fued  for  peace.  The  only 
conditions  on  which  this  could  be  obtained,  however,  were, 
that  the  Crimea,  Budziac  Tartaly,  and  all  that  vail  tradl  of 
country  on  the  coafl  of  the  Black  Sea,  as  far  as  the  noith 
Ihore  of  the  Danube,  Ihould  continue  for  ever  under  the  do¬ 
minion  of  RufTia  *,  that  the  Ruffians  Ihould  enjoy  an  unlimi¬ 
ted  freedom  of  navigation  on  the  Black  Sea,  together  with 
the  polfeffion  of  the  city  of  Afoph,  on  the  mouth  of  the 
Don;  and  that  a  fum  of  money  Ihould  be  paid  them  by  way 
of  indemnification  for  the  expences  of  the  war.  Thefc  terms, 
however,  were  rejected  ;  and  the  negotiations,  which  conti¬ 
nued  through  the  whole  year  1772,  at  laft  came  to  nothing. 
The  CQinmiffioners  on  both  lides  retired  from  Bucharefl,  the 
place  where  the  congrefs  was  held,  on  the  2  2d  of  March 
1773.  For  fome  time  a  defultory  kind  of  war  was  carried 
on  between  detachments  from  the  two  armies.  But  as  thi3 
was  very  prejudicial  to  the  Ruffians,  who  could  not  be  fo  ea- 
fily  recruited  as  the  Turks,  about  the  middle  of  June,  Ro- 
omanzowmanzow  made  prepaiations  for  palling  the  Danube  with  the 
ifles  the  grand  Ruffian  army,  confiding  of  87,000  men:  which,  how- 
umbe.  evcr>  pe  ^  not  accomplilh  till  the  24th  ;  and  then  marched 
with  his  army,  in  large  divifions,  towards  the  city  of  Siliftria. 
He  was  terribly  haraffed  on  his  march  by  large  bodies  of  the 
Turkilh  cavalry,  of  whom  the  grand  vizir  had  detached 
27,000  for  this  purpofe.  At  lad,  however,  they  arrived 
before  the  city,  which  was  ftrongly  fortified,  and  defended 
g  by  a  body  of  troops  confiding’ of  about  24,000  men.  On 
Turkifh  the  29th  June,  this  body  was  defeated  by  general  Weif- 
;  -my  de-  man,  who  commanded  the  van  of  the  Ruffian  army,  and  forced 
to  retire  into  Silidria.  The  grand  vizir  then  detached  50,000 
men  to  the  relief  of  the  place:  upon  this  the  Ruffians  found 
it  neceffary  to  retreat ;  which  was  not  accomplifhed  with¬ 
out  very  great  difficulty  and  lofs.  In  this  retreat  general 
Weifman  was  killed,  and  the  army  left  all  their  magazines 
behind  them. 

Many  other  fevere  conflicts  happened  this  campaign,  which 
proved  lefs  glorious  to  the  Ruffians  than  any  of  the  former 
ones.  In.  1774,  however,  their  arms  were  attended  with 
better  fuccefs.  Romanzow’s  army  was  reinforced  by  40,000 
men;  and,  on  the  night  between  the  16th  and  17th  of  June, 
‘he  Turks  palled  the  Danube  in  fpite  of  all  oppofition.  A  continued 
•hT  d  ^er*es  engagements  then  happened  between  the  Ruffian  ge- 
reated.  ^  ncra^s  ant^  d’fferent  bodies  of  the  Turks.  In  thefe  the  latter 
were  always  defeated;  and  at  lad  became  fo  much  dilpirited, 
that  a  body  of  40,000,  or,  according  to  fome  accounts,  of 
70,000  Turks,  fled  at  the  full  fight  of  a  body  of  their  ene¬ 
mies  greatly  inferior  in  number,  leaving  behind  them  all  their 
tents  and  baggage,  with  a  flue  train  of  brafs  artillery.  From 
this  time,  diforder,  mutiny,  and  difmay,  feized  all  the  Turk¬ 
ilh  armies,  and  they  abfolutely  reiufed  to  lace  their  enemies. 
They  plundered  the  baggage,  robbed  and  murdered  their  of¬ 
ficers,  deferted  by  thousands,  taking  the  road  to  Conllanti- 
nople,  and  committing  every  kind  of  outrage  by  the  way. 
The  minillers  of  Hate,  after  having  tried  all  methods  to  In¬ 
duce  this  lawkfs  crew  to  return  to  their  duty,  were  obliged 
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iia.  According  to  fome  accounts,  no  fewer  than  140,000  gr  JJ<< 
of  the  Turkifh  troops  deferted  in  this  manner.  Even  in  the  Almoll  the 
grand  vizir’s  camp  at  Schunla,  matters  went  on  in  the  fame  whole  ar- 
manner.  He  was  abandoned  by  his  whole  cavalry ;  his  Eu-my  defert** 
ropean  and  Aflatic  troops  quarrelled,  and  cut  one  another  to  f 
pieces  before  his  face ;  and,  in  Ihort,  the  vaft  army  he  com¬ 
manded  was  reduced  almoll  to  nothing.  The  Ruffian  gene¬ 
ral  did  not  fail  to  take  advantage  of  thefe  misfortunes.  He 
placed  the  different  divifions  of  his  army  in  fuch  advantage¬ 
ous  fltuations,  that  he  totally  cut  off  all  communication  be¬ 
tween  the  Turkilh  camp  and  every  mean  of  fubfiflence.  The 
unfortunate  vizir,  therefore,  was  obliged  at  laft  to  fubmit  to  %% 
the  terms  which  Romanzow  diclated  to  him.  The  princi-  Romanzow 
pal  articles  were,  the  independency  of  the  Crimea;  the  abfo-^**^ 
lute  ceffion  of  Kilburn,  Kerche,  and  Jenickala,  and  all  thCpeacei 
country  between  the  Bog  and  the  Nieper ;  a  free  navigation 
in  all  the  Turkifh  leas,  in  which  was  included  the  paftage 
through  the  Dardanelles,  with  all  the  privileges  and  immu¬ 
nities  which  were  granted  to  the  molt  favoured  nations* 

Ruffia  gave  up  all  her  conquefts,  except  Afoph  and  Tagan- 
rok.  There  were,  belides,  feveral  flipulatious  in  favour  of 
the  inhabitants  of  Moldavia  and  Walachia,  and  the  Greek 
iflands  which  were  reftored  by  Ruffia.  8$ 

Soon  aiter  this  period  an  extraordinary  alarm  was  excited  Appear^ 
at  the  Porte  by  the  hidden  appearance  ot  a  new  prophet  inancc  oi  a 
Upper  Alia.  This  man,  whofe  name  was  Sheik  M anfour, 
pretended  that  he  was  predoomed  by  the  eternal  and  imnui-fi*. 
table  decrees  of  Heaven  to  fill  up  the  meafure  of  Divine  re¬ 
velation  to  mankind  ;  and  that  as  he  was  to  be  the  lafl,  fo 
he  was  the  greateft  of  the  prophets.  The  feene  of  his  mi- 
nillry  was  in  the  wide  and  defolate  regions  on  the  borders  of 
the  Cafpian  Sea ;  and  though  the  firfl  rumour  of  his  proceed¬ 
ings  reprefented  him  as  at  the  head  of  a  multitude  of  armed 
enthuflalls  ready  to  overturn  the  ellablifhcd  government  and 
the  religion  of  Mahomet,  it  was  foon  difeovered  that  all  the 
military  fury  of  his  zeal  was  diredted  againll  the  Chrillians. 

He  had  even  influence  enough  to  form  a  combination  of  all 
the  nations  of  Caucafean  Tartars  againflthe  Ruffians,  which 
was  certainly  of  fome  fervice  to  the  Turks  in  that  war,  which 
the*  emprefs  Catherine  was  now  meditating  againll  them.  84 

In  the  mean  time,  while  this  war  was  impending,  the  molt  ^  rebellion 
formidable  rebellion  broke  out  in  Egypt,  the  granary  of  the in 
Turkilh  empire  (fee  Egypt,  n°  125)  ;  but  it  was,  after  a 
long,  bloody,  and  dangerous  war,  almoll  fuppreffed  by  the 
wife  condudl  and  intrepid  bravery  of  Haffan  Bey,  the  Cap¬ 
tain  Pacha  or  Grand  Admiral,  who,  at  the  age  of  70,  fought 
with  all  the  ardour  of  youth,  and  all  the  Ikill  ot  the  moll 
confummate  general.  That  veteran,  however,  was  recalled 
before  he  was  able  to  carry  all  his  patriotic  dtfigns  into  exe-  85 
cution,  that  he  might  aid  the  divan  with  his  counfel,  in  the  A  new 
critical  fltuation  into  which  .the  empire  was  brought  by  the^^1^ 
arrogant  claims  of  the  court  of  Ruffia.  The  refult  of  the  * 
deliberations  was  a  precipitate  declaration  of  war  againll  that 
court,  contrary  to  the  better  judgment  of  the  old  Pacha. 

The  war  commenced  in  autumn  1 787,  and  the  hordes  of 
Tartars  which  were  firfl;  brought  into  the  field,  headed  by 
the  new  prophet,  were  every  where  defeated  by  the  fuperior  S6 
difeipline  of  the  Ruffian  troops  commanded  by  prince  Po-  And  Au» 
temkin.  Some  enterprizes  which  were  undertaken  by  the  ^ria, 
Turks  againft  the  illand  of  Tamen  and  the  Crimea  were  at¬ 
tended  with  as  little  fuccefs  as  the  attempts  of  the  Tartars  5 
while  the  Emperor  Jofeph  declared  to  the  Porte  that  Ire 
would  affift  his  ally  the  emprefs  of  Ruffia  with  an  army,  of 
80,000  men.  Four  Aullrian  armies  were  accordingly  af- 
fembled ;  one  at  Carllladt  in  Croatia,  under  the  command  of 
general  deVins;  another  at  Peterwaradin  in  Hungary,  com¬ 
manded  by  general  Langlois ;  a  third  on  the  borders  of  Li- 
4  G  z  thuania3 
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thuania,  under  general  Febris;  and  the  fourth  in  the  Bucco-  prince  Repnm,  o  , 

'  wine,  under  the  orders  of  the  prince  of  Saxe-Cobourg.  Two  note.  1  his  great  force  was  fupported  b)  a  field  train  o  1^7 
other  generals,  ten  lieutenant-generals,  and  thirty  major-ge-  pieces  of  artillery, beiides  a  vaft  park  of  heavy  battenng  cannon 
nerals,  were  all  ordered  to  prepare  for  aftive  fervice  in  the  and  mortars,  defined  lor  the  ftege  o\  Oczakow;  and  iurmlh- 
frontier  armies.  It  any  thing  had  been  yet  wanting  to  (how  ed  with  that  exuberance  of  powder,  ball,  (hells,  and  all  man. 
the  fixed  determination  of  the  court  of  Vienna,  the  meafure  of  ner  of  military  machines, 
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fending  general  Alvinzi  to  a6l  in  and  obferve  the  condud 
of  the  Ruffian  armies  during  the  wrar,  and  the  receiving  a 
R  uffian  officer  of  equal  rank  to  a<ft  the  fame  part  in  the 
Auftrian,  would  have  been  alone  a  fufficient  explanation. 

The  war  between  the  Turks  and  Auftrians  was  carried 
on  with  various  fuccefs.  At  firft  the  advantage  was  evi¬ 
dently  on  the  fide  of  the  Ottomans,  and  the  imperial  Jofeph 
acquired  no  warlike  renown.  His  declared  purpofe  was  to 
get  pofleffion  of  Belgrade  ;  from  which  however  his  enemies 
repulfed  him  with  difgrace.  The  prince  of  Saxe-Cobourg 
in  his  department  of  the  war  difplayed  indeed  prodigies  of 
valour  ;  but  being  oppofed  to  a  fuperior  force,  he  was  long 
obliged  to  a6l  or.ly  on  the  defenfive-  At  length,  being  join¬ 
ed  by  a  body  of  Ruffian  forces  under  general  Soltikow,  pre¬ 
parations  were  made  for  commencing  in  form  the  fiege  of 
Choczim,  which  was  furrendered  to  the  allied  armies  on  Mi¬ 
chaelmas  day  1788,  after  a  defence  which  would  have  done 
honour  to  the  ableft  general  in  Europe.  Still,  however,  fuc¬ 
cefs  Teemed  to  lean  to  the  Turks.  The  grand  vizir  made  a 
fuddeti  iucurfion  into  the  Bannat,  and  fpread  condensation 
and  difmay  to  the  very  gates  of  Vienna.  The  Auftrian  af¬ 
fairs  feemed  approaching  to  a  very  alarming  crifis  ;  not  only 
the  fplendid  views  of  conquefl  which  were  beheld  in  the  ima¬ 
gined  partition  of  a  tottering  empire  had  totally  difappeared, 
but  had  left  in  their  place  the  fad  and  gloomy  reverfe  of  a 
difeontented  and  impoverifhed  people,  an  exhaufted  treafury, 
and  an  army  thinned  by  peftilence  and  defertion.  The  firft 
campaign  of  an  invafive  wrar  had  already  produced  an  nnpref- 
fion  on  the  territory  of  the  invader. 

In  this  fituation  of  affairs  Marfhal  Laudohn  was  with  fome 
difficulty  drawn  from  his  retirement  to  take  the  command  of 
the  army  in  Croatia ;  and  under  his  aufpices  fortune  began 
to  fmile  on  the  Auftrian  arms.  He  quickly  reduced  Dubic- 
za  and  Nevi,  though  they  were  both  defended  with  the 
moft  obftinate  bravery.  He  then  fat  down  before  Turkish 
Gradifca  ;  but  the  autumnal  rains  coming  on  with  fuch  vio¬ 
lence  that  the  Saave  overflowed  its  banks,  he  was  compelled 
to  raife  the  fiege.  During  this  period  the  war  in  the  Ban¬ 
nat  raged  with  the  utmoft  violence ;  torrents  of  blood  were 
{bed  on  both  tides  ;  much  defperate  valour  difplayed  on  the 
one  fide,  and  many  brave  a&ions  performed  on  the  other  ; 
while  a  very  great  part  of  that  fine  but  unfortunate  country 
fuffWed  all  the  defolation  and  ruin  that  fire  and  fword,  under 
the  aominion  of  vengeance  and  aniinofity,  could  inflid.  The 
inhabitants  were  obje&s  ot  commiferation  ;  but  the  injuilice 
with  which  the  emperor  had  commenced  the  war  made  his 
perfonal  Ioffes  be  confide  red  as  nothing  more  than  the  due 
reward  of  his  conduct. 

Hitherto  the  Ruffians  had  hardly  entered  into  the  war  ; 
but  at  laft  they  began  to  a£t  with  vigour  both  by  fea  and 
land.  They  experienced  however  a  very  general  coldnefs 
with  rcfpedl  to  their  claims,  pretentions,  and  defigns,  in  al- 
moft  all  the  courts  of  Europe.  The  court  of  London  pro¬ 
hibited  Britifh  feamen  from  entering  into  foreign  ft r vice,  and 
declared  its  refolution  to  obferve  the  ftridleft  neutrality.  The 
united  provinces  of  Holland  purfued  the  fame  line  of  con- 
du&  ;  and  fome  of  the  ambitious  views  of  Ruflia  were  thus 
hlafted.  In  the  mean  time  a  vaft  Ruffian  army,  eftimated 
at  150,600  men,  appeared  on  the  banks  of  the  river  Bog, 
adjoining  to  the  confines  of  Poland,  1  urkey,  and  Taitary, 
and  on  the  way  to  the  Black  Sea,  under  the  orders  of  prince 
Potemkin  and  general  Ilomanzow  ;  thefe  being  affifted  by 


which  are  the  ufual  concomitants 

of  a  Ruffian  army.  After  the  moft  obftinate  defence,  Oc-  Rullians 
zakow  was  taken  on  the  17th  of  December  1788,.  and  the^^0^*] 
governor  bafha  graced  the  triumphant  return  of  prince  Po¬ 
temkin  to  Pcterfburgh.  In  the  mean  time  Ruflia  found  her- 
felf  attacked  by  anew  and  formidable  enemy  in  the  Swediffi 
monarch,  of  whofe  exploits  we  have  given  an  account  elte- 
where  (fee  Sweoen,  n°  246.)  ;  and  by  his  interference  her 
conqueffs  were  certainly  retarded.  90 

Marfhal  Laudohn  renewed  his  attemps  upon  Gradifca  as  Gradifca 
foon  as  the  feafon  would  permit,  and  after  a  brave  defence  it'^^ 
fell  into  his  hands.  This  with  fome  other  fucceffes  roufed^  LaUw 
the  emperor  from  his  inactivity,  and  made  him  ferioufly  de-dohn. 
termine  upon  the  attack  which  he  had  long  meditated  upon 
Belgrade.  The  enterprize  was  eritrufted  to  Laudohn,  who, 
with  that  good  fortune  which  feemed  conflantly  to  attend 
him,  made  himfelf  mafter  of  the'  place  in  lefs  than  a  month. 

The  reft  of  the  campaign  was  little  elfe  than  a  fucceffion  of 
the  moft  important  fucceffes;  and  a  circumftance  that  did  not 
a  litde  contribute  to  this,  was  the  fyftem  adopted  by  the 
Auftrians  and  Ruffians,  of  fuffering  the  Turkifh  troops  to 
march  out  of  the  feveral  places  they  garrifoned  without  mo- 
leftation.  Accordingly,  while  one  detachment  of  general 
Laisdohn’s  forces  took  pofieffion  of  Czernitz  in  Walachia, 
another  made  itfelf  mafter  of  Cladova  in  Servia.  Buchareft, 
the  capital  of  the  former  of  thefe  provinces,  fell  without  op- 
pofition  into  the  hands  of  prince  Cobourg  ;  while  Akerman 
on  the  Black  Sea  was  reduced  by  the  Ruffians;  and  Bender 
furrendered  to  prince  Potemkin,  not  without  fufpiclon  ot 
finifter  pra&ices,  on  the  15th  of  November.  .  91 

Soon  after  this,  the  emperor  Jofeph  died,  and  his  fuccef-  The  emp 
for  Leopold  fhowed  a  defire  for  peace.  After  the  redu&on™ 
of  Orfova,  therefore,  which  happened  on  the  16th  of  April  ruccefror 
the  war  was  carried  on  with  languor  on  the  part  of  conclude: 
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Auftria  ;  and  in  the  month  of  June  a  conference  was  agreed  a  peace, 
upon  at  Rrichenbach,  at  which  the  minifters  of  Pruffia, 


Auftria,  England,  and  the  United  Provinces,  affifted,  and  at 
which  alfo  an  envoy  from  Poland  was  occafioiially  preient. 
After  a  negotiation,  which  continued  till  the  17th  of  Au- 
guft,  it  was  agreed  that  a  peace  fhould  be  concluded  between 
the  king  of  Hungary  and  the  Ottoman  Porte;  that  the  bafis 
of  this  treaty  fhould  be  a  general  furrender  of  all  the  conqticfts 
made  by  the  former,  retaining  only  Choczim  as  a  iecurity  till 
the  Porte  fhould  accede  to  the  terms  of  the  agreement,  when 


it  was  alfo  to  be  reftored.  Catherine  was  thus  deprived  ot  ail 


ally,  but  ftill  fhe  continued  the  war.  On  the  2 2d  of  Dccerm 
ber  1790,  the  fortrefs  of  Ifmail  was  taken  by  ftorm  by  ge* 
neral  Suwa:row  ;  and  it  is  faid  that  the  fiege  and  the  cap-  9* 
ture  did  not  coft  the  Ruffians  lefs  than  10,000  men.  TheSutcefs 
moft  fhocking  part  of  the  tranfa&ion  is,  that  the  garrifon^Rull( 
(whofe  bravery  merited,  and  would  have  received  from  a  ge¬ 
nerous  foe,  the  highefi  honours)  were  maflacred  in  cold 
blood  by  the  mercilefs  Ruffians,  to  the  amount  of,  by  their 
own  account,  upwards  of  30,000  men  ;  and  the  place  was 
given  up  to  the  unreflrained  fury  of  the  brutal  foldiery.  Af¬ 
ter  this  bloody  feene,  the  Ruffians  went  into  wunter  quarters  ; 
the  vizir  retired  towards  Conftantinople,  and  on  Ins  return' 
fell  a  facrifice  to  the  fanguinary  policy  which  has  long  dif- 
graced  the  Ottoman  counfels. 

The  campaign  of  1791  opened  on  the  part  of  Ruffia  wit!* 
the  taking  of  Maczin,  on  the  4th  of  April,  by  prince  GaL 
litzin  ;  and  in  a  fubfequent  vi&ory  on  the  J2th  by  the  fame 
general;  in  the  neighbourhood  of  Brailow^  the  Pinks  loft  not 
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lefs  than  4000  men  and  upwards  of  100  officers,  befides  ma¬ 
ny  pieces  of  cannon.  On  the  14th  the  Ruffian  arms  expe¬ 
rienced  a  check,  by  which  they  loft  about  700  men,  and  were 
obliged  to  relinquifh  the  intention  of  befieging  Brailow.  Af¬ 
ter  reinforcing  this  place,  the  vizir  proceeded  to  the  banks 
of  the  Danube  near  Siliftria  ;  and,  by  means  of  a  bridge 
which  he  threw  acrofs  the  river,  his  advanced  pofts  were 
enabled  to  make  incurfions  on  the  oppofite  fide.  The  abi¬ 
lity  of  the  vizir  and  the  valour  of  the  Turks  were  however 
exerted  in  vain  againft  the  difeipline  and  experience  of  Eu¬ 
ropean  armies.  In  the  month  of  June,  15,000  Turks  were 
defeated  by  a  party  of  cavalry  under  general  Kutufow.  On 
the  3d  of  July  the  fortrefs  of  Anape  was  taken  by  general 
Gudowitfch,  and  the  garrifon,  to  the  amount  of  6000  men, 
made  prifoners.  This  event  was  followed,  on  the  9th  of  the 
fame  month,  by  a  fignal  victory  which  prince  Repnin  obtain¬ 
ed  near  Maczin  over  a  body  of  70,000,  the  flower  of  the 
Turkifh  army.  The  Ottomans  left  upwards  of  4000  dead 
upon  the  held  of  battle,  and  loft  their  entire  camp  equipage, 
colours,  and  30  pieces  of  cannon.  The  Ruffians  are  laid  to 
have  loft  only  150  men  killed,  and  between  200  and  300 
wounded.  At  laft  peace  was  reftored  between  the  Porte  and 
Rufiia,  principally  through  the  mediation  of  Great  Britain 
and  the  northern  powers.  Catherine,  who  talked  high  at 
firft,  confined  her  views  at  length  to  the  poffeffion  of  Ocza- 
kow,  with  the  diftridl  extending  from  the  Bog  to  the  Nief- 
ter,  and  even  then  providing  for  the  free  navigation  of  the 
latter  liver.  Thefe  terms,  confidering  the  ill  fuccefs  of  the 
war,  cannot  be  accounted  very  difadvantageous  to  the  Porte, 
who  has  loft  a  fortrefs  more  ufeful  for  the  purpofe  of  annoy¬ 
ing  Rufiia  than  for  defen 4ing  their  own  territories;  blit  cer¬ 
tainly  of  confiderable  importance  to  Rufiia,  which,  by  this 
ctflion,  has  fecured  the  peaceable  enjoyment  of  the  Crimea. 

The  Turkifh  empire  comprehends  feveral  countries  in  Eu¬ 
rope,  Alia,  and  Africa.  Ir  Europe  it  is  bounded  on  thefouth 
by  the  Mediterranean ;  on  the  north  by  Croatia,  Sclavonia, 
and  Tranfylvania  ;  on  the  eaft  by  Poland,  Rufiia,  and  Alia  ; 
and  on  the  weft  by  the  Adriatic  and  Dalmatia.  The  prin¬ 
cipal  countries  of  Turkey  in  Europe  are  Romania,  Bulgaria, 
Servia,  Walachia,  Moldavia,  Befiarabia,  Greece,  Macedonia, 
Albania,  Theffaly,  Levadia,  Morea,  and  the  Archipelago 
iflands.  Turkey  in  Alia  is  divided  into  Eaftern  and  Weit- 
ern.  The  Eaftern  comprehends  Georgia,  Turcomania,  and 
Dearbekr;  and  the  Weftern,  Anatolia,  or  Afia  Minor,  Syria, 
and  Pale  (line. — In  Africa  the  Turkifh  dominions  are  Egypt, 
and  fomc  diftridls  of  Baibary.  But  for  an  account  of  thefe 
different  countries,  fee  the  articles  as  they  occur  in  the  order 
of  the  alphabet. 

The  grand  fignior,  or  emperor  of  the  Turks,  is  reftrained 
by  no  laws  or  compa&s,  the  government  being  purely  mo¬ 
narchical:  but  if  lie  indulges  not  the  humours  of  the  people, 
and  efpecially  of  the  mutinous  janifaries,  he  is  in  danger  not 
only  of  being  depofed,  but  alfo  of  being  put  to  death.  Thofe 
who  have  offices  under  the  government  he  fqueezes,  difg races, 
and  puts  to  death,  upon  the  leaft  fuggeftion  of  their  difaffec- 
tion  or  mifeonduft,  without  giving  them  an  opportunity  of 
anfvvering  for  themfelves,  they  being  looked  upon  as  more 
immediately  his  {laves  :  but  others  feem  to  enjoy  almoft  as 
great  a  degree  of  fecurity,  both  in  their  perfons  and  proper¬ 
ties,  as  the  fubje&s  of  other  abfolute  monarchies.  Indeed, 
m  all  fucli  there  is  a  gradation  of  governors  and  officers,  of 
which  the  higher  fleece  arid  opprefs  thofe  below  them,  and 
the  loweft  make  reprifals  upon  the  common  people.  In  the 
fucctfiion  to  the  empire,  no  regard  is  paid  to  age  or  birth¬ 
right,  the  Turks  thinking  it  fufficient  if,  in  their  eledlions, 
they  keep  to  the  family.  Women  a^e  excluded  from  the 
throne.  The  emperor’s  council  is  either  ordinary  or  extra¬ 
ordinary.  The  firft,  meeting  every  Sunday  and  Thurlday, 


confiits  of  the  great  officers  of  ftate,  and  is  called  the  galthe  Turkey. 
divani .  To  the  other,  which  is  called  ajach  divani ,  are  fum- 

moned  all  the  great  perfons  and  officers  of  the  empire,  and 
even  the  oldeft  and  moft  experienced  foldiers.  The  fultan 
hears  what  paffes  from  an  adjoining  chamber.  At  the  head 
of  the  miniftry  is  the  grand  vizir,  who  is  as  it  were  his  lieu¬ 
tenant-general,  with  whom  he  divides,  or  rather  to  whom  he 
leaves,  the  care  of  the  whole  empire;  he  being  entrufted  not 
only  with  the  finances,  with  foreign  affairs,  and  the  admini- 
ftration  of  juftice  in  civiT  and  criminal  matters,  but  alfo  with 
the  condud:  of  the  war,  and  the  command  of  the  army. 

Great  and  dangerous  as  this  charge  is,  there  have  been  men 
who  have  executed  it  with  fafety  and  fuccefs  both  in  peace 
and  war,  and  have  died  quietly  in  their  beds;  but  that  is  not 
the  cafe  with  the  moft  of  them,  it  being  the  ufual  policy  of 
the  emperors  to  fhelter  themfelves  from  the  clamours  of  the 
people  by  throwing  the  whole  blame  of  any  mal-admini fixa¬ 
tion  upon  him,  ajid  giving  him  up  to  the  public  refentment. 

His  income,  without  any  breach  of  probity,  may  amount  to 
600, oco  dollars,  exclufive  of  prefents  and  other  perquifites. 
Notwithftanding  his  high  dignity,  his  palace  is  open  to  every 
one,  and  he  gives  audience  to  the  meaneft  of  the  poor.  When 
the  fultan  names  a  grand  vizir,  he  puts  into  his  hand  the  feal 
of  the  empire;  and  when  he  honours  him  with  the  command 
of  an  army,  he  takes  out  one  of  the  plumes  of  his  own  tur¬ 
ban  at  the  head  of  the  troops,  and  delivers  it  to  him  to  place 
it  in  his  own.  The  other  great  officers  of  ftate  are  the  kai- 
anakan,  or  vizir’s  deputy,  not  to  be  confounded  with  the  go¬ 
vernor  of  Conftantinople,  who  is  alfo  called  kciimahan  ;  the 
vizirs  of  the  bench,  or  bafhas  of  three  horfe-tails,  becaufe 
three  horfe-tails  are  carried  before  them  when  they  march* 
and  who  lit  in  the  divan  or  courts  of  juftice  with  him  ;  the 
kadinlafquiers,  or  chief  jultices  of  provinces;  the  beiglerbegs 
or  viceroys,  of  which  the  chief  are  thofe  of  Romelia,  Nato- 
lia,  and  Damafcus;  the  ordinary  bafhas  or  governors  of  towns 
and  diftri&s  under  the  beiglerbegs  ;  the  reis  effendi,  or  lord 
chancellor  and^fecretary  of  ftate ;  the  tetterder  or  high  trea- 
furer  ;  the  aga  of  the  janifaries  ;  the  aga  of  the  fpahis  ;  the* 
aga  of  the  filud6,  See.  The  chief  officers  of  the  feraglio  are 
the  kiflaragafi,  who  is  fuperintendant  of  the  women,  and  has 
the  command  of  all  the  black  eunuchs;  the  capi  aga,  who 
has  the  command  of  all  the  white  eunuchs,  and  to  whom  all 
petitions  to  be  presented  to  the  pr  nee  are  delivered.  Both 
thefe  are  alfo  eunuchs,  and  of  the  fame  complexion  as  thofe 
•  of  whom  they  have  the  command.  Befides  the  women  arid 
eunuchs,  there  are  in  the  feraglio  the  ichoglans  and  aza- 
moglans,  mutes,  dwarfs,  and  buffoons.  The  ichoglans  are 
young  men  bred  up  in  the  feraglio,  not  only  to  ferve  about 
the  prince,  but  to  fill  in  time  the  firft  pofts  of  the  empire. 

The  azamoglans  are  trained  up  there  for  inferior  employe 
ments. 

No  children  are  admitted  into  the  feraglios  of  Conftanti¬ 
nople,  Pera,  or  Adrianople,  till  they  are  firft  reviewed  and 
approved  of  by  the  grand  fignior.  They  are  generally  the 
moft  beautiful,  well-made,  and  fprightly,  that  can  be  met 
with.  They  are  firft  taught,  after  being  circumcifed, 
filence  and  a  modeft  humble  behaviour.  Then  they  are  ins 
ftru&ed  in  the  Mohammedan  religion,  to  fpeak  and  write 
the  Turkifh  language,  and  afterwards  the  Perfian  and  Ara¬ 
bic.  As  they  grow  up,  they  are  taught  manly  exercifes* 
and  whatever  is  thought  requilitC:  to  qualify  them  for  ftate- 
employments  :  but  they  are  feldom  preferred  out  of  the 
feraglio  until  the  age  of  40. 

The  ladies  of  the  hararf*  are  a  colledlion  of  young  beauti¬ 
ful  virgins,  either  the  prefents  of  governors,  purchafed,  or 
captives  taken  in  war  ;  moft  of  them  being  the  children  of 
Chiiftian  parents.  They  are  taught  mufic,  dancing,  and 
other  accomplifhments,  and  furnifhed  with  the  richeft  clothes 

and 
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Tufjtey.  an3  ornament*  Rome  of  them  frequently  play  and  dance  though  they  herd  together, 

- V -  before  the  grand  fignior,  while  others  divert  him  with  their 

convention.  They  have  a  great  many  female  flaves  to 
.wait  on  them  *,  but  are  fcarce  ever  fuffered.  to  go  abroad, 
except  when  the  grand  fignior  changes  his  place  of  refi- 
dence ;  when  a  troop  of  black  eunuchs  convey  them  to  the 
boats,  which  are  enclofed  with  lattices  :  and  when  they  go 
by  land,  they  are  put  into  clofe  chariots,  and  hgnals  made 
at  certain  diftances,  to  give  notice  that  none  may  approach 
the  road  through  which  they  are  to  pafs. 

The  Turks  are  generally  lobuft  and  welhfhaped,  of  a 
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Turks. 


for  war.  They' (have  their  heads;  but  wear  their  beards 
long,  except  the  military  and  thofe  in  the  feraglio,  who  wear 
only  whifkers.  They  cover  their  heads  with  a  white  linen 
tuiban  of  an  enormous  fize,  and  never  pull  it  off  but  when 
they  fleep.  None  but  Turks  muft  ptefnme  to  wear  a  white 
turban.  Their  breeches  or  drawers  are  of  a  piece  with 
their  {lockings  ;  and  they  have  flippers  inftead  of  flioes, 
which  they  pull  off  when  they  enter  a  t'emple  or  houfe. 
They  wear  fhirts,  with  wide  fleeves,  not  gathered  at  the 
wriils,  and  over  them  a  veil  tied  with  a  fafh ;  their  upper 
garment  being  a  loofe  gown,  fomething  fhorter  than  the 
veil. 

The  women’s  dref8  pretty  much  refembles  that  of  the 
men  ;  only  they  have  a  ftiffened  cap  with  horns,  fomething 
like  a  mitre,  on  their  heads  inftead  of  a  turban,  and  wear 
their  hair  flowing  down.  When  they  go  abroad,  they  are 
fo  wrapped  up,  that  their  faces  cannot  be  feen. 

The  Turks  lit,  eat,  and  fleep,  according  to  the  cuftom  o* 
the  eaft,  on  fophas  or  cuftiions,  mattreffes,  and  carpets. 
Rice  is  their  moil  general  food,  and  coffee  their  common 
drink.  Their  moil  ufual  falutation  is  to  bow  the  head  a 
little,  laying  the  right-hand  on  their  breads  ;  but  to  perfons 
of  rank  they  ftoop  fo  low  as  to  touch  the  border  of  their  veil. 
The  women  are  kept  under  a  rigorous  confinement.  They 
have  generally  delicate  fit  ins,  regular  features,  black  hair 
and  eyes,  with  an  admirable  cheft.  Many  of  them  are  com¬ 
plete  beauties.  Their  cleanlinefs  is  extraordinary  ;  for  they 
bathe  twice  a-week,  and  fuffer  not  the  fmalleft  hair  or  the 
leaft  foil  to  be  upon  their  bodies.  As  to  the  qualities  of  their 
minds,  they  are  faid  to  want  neither  wit,  vivacity,  nor  tender- 
nefs ;  and  to  be  exceedingly  amorous.  It  is  no  doubt  for 
this  reafon  that  the  men  never  fuffer  their  wives  faces  to  be 
feen,  not  even  by  thedeareft  friend  they  have  in  the  world. 

There  is  no  need  of  much  wit  to  behave  one’s  felf  well 
here  ;  for  a  good  mien  and  gravity  fupply  the  place  of  merit 
in  the  eaft,  and  much  gaiety  would  fpoil  all.  Not  that  the 
Turks  want  wit ;  but  they  fpeak  little,  and  pride^  themfelves 
in  fincerity  and  modeily  more  than  eloquence.  The  Turks 
tile  no  .unneceflary  words,  whereas  the  Greeks  talk  inceflant- 
ly.  Though  thefe  two  nations  arc  bom  under  one  climate, 
their  tempers  are  more  different  than  if  they  lived  in  the 
mod  diftant  countries.  The  Turks  make  profeflion  of  can¬ 
dour  and  faith fulnefs,  and  are  a  charitable  good-natured 
people,  jealoufy  excepted,  and  very  fober.  On  the  other  hand, 
they  arc  extremely  proud,  infolent,  indolent,  fuperftitioue, 
and  covetous.  They  are  alfo  much  addi&ed  to  unnatural 
Rifts  ;  and  defpife  all  other  nations  in  general,  efpecially  thofe 
which  are  not  of  their  religion.  The  common  appellation 
that  they  give  the  Chriftians  is  that  of  dogs.  An  uniformi¬ 
ty  runs  through  all  the  a&ions  of  the  Turks,  and  they  never 
change  their  manner  of  living.  They  feem  to  have  no  kind 
of  genius  for  the  improvement  of  the  arts  and  feiences, 
though  they  live  under 'the  influence  of  the  fame  heaven, 
.and  poflefs  the  fame  countries,  as  the  ancient  Grecians  did. 
They  generally  loiter  away  their  time,  either  among  the 
fcvomen  in  the  haram,  or  in  fmoking  or  taking  opium ;  and 
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verfation  among  them  as  amongft  fo  many  horfes  matt  able. 
They  fcldom  travel,  or  ufe  any  exercile  or  rural  Iporta ; 
and  difeover  little  or  no  curiofity  to  be  Informed  of  the  Hate 
of  their  own  or  any  other  country  :  but  Turkey,  after  all, 
is  not  without  men  of  parts,  probity,  and  honour  ;  nor  with¬ 
out  benevolent,  liberal,  converfible,  and  ingenious  people. 
They  behave  very  commendably  to  their  flaves  and  fervants, 
and  frequently  better  than  the  Chriftians  do  to  theirs. 
There  are  no  hereditary  governments  or  titles  of  nobility  in 
Turkey;  and  indeed  the  commonalty  there  enjoys  the 

greateft  liberty.  _  .  . 

The  languages  fpoken  in  Turkey  in  Europe  are  the  Ban 
Turkifh  and  Tartarian,  which  have  a  great  affinity  to  one.ng 
another ;  the  modem  Greek,  which  differs  widely  Ironi  the 
ancient;  the  Sclavonian,  and  Walachian. .  The  Arabic  is 
the  language  of  the  learned.  Learning  is  at  a  very  low 
ebb  among  the  Turks:  however,  they  have  fome  fchools, 
colleges,  and  academies  ;  but  they  are  on  a  very  different 
footing  from  thofe  among  us.  Not  many  years  fince  a 
printing-houfe  was  fet  up  at  Conftantinople,  where  books  of 
all  kinds  were  allowed  to  be  printed,  except  on  matters  of 
religion.  The  moft  ingenious  Muffelmen  employ  themfelves 
in  reading  the  Alcoran  and  the  commentators  upon  it,  to 
which  almoft  all  their  learning  is  confined.  Some  of  them 
am  ufe  themfelves  with  poetry,  in  which  they  are  faid  to 
fucceed  very  well.  Other  Turks  delight  in  mu  fie,  and  fpend 
the  whole  day  in  playing  upon  an  inftrument,  without  be¬ 
ing  tired,  though  they  only  repeat  the  fame  tune..  It  is 
faid  there  are  a  great  many  manuferipts  in  the  Turkifh, A- 
rabian,  and  Perfian  languages,  among  the  Turks  ;  but  it  is 
not  to  be  fuppofed  that  they  contain  any  very  deep,  folid, 
ingenious,  or  uleful  learning.  a  . 

Xhe  Turkifh  regular  troops  are  the  fpahis  and  timar-p^ 
fpahis,  who  are  light-horfe.  The  latter,  who  have  eftates 
in  land  affigned  them  inftead  of  pay,  are  obliged  to  bung  a 
certain  number  of  flaves  into  the  field  with  them.  The  tri¬ 
butary  princes  of  Moldavia  and  Walachia,  and  the  Crim 
Tartars,  are  alio  obliged  to  fend  auxiliaries.  But  the  flower 
of  the  Turkifh  army  confifts  of  the  janifaries,  who  amount 
to  about  40,000,  and  are  all  infantry.  They  have  parti¬ 
cular  privileges,  being  fubjedl  to  no  jurifdi£tion  but  that  ok 
their  aga  or  commander  Their  pay  is  three  aipers  a-day, 
befides  vi&uals,  and  a  fuit  of  clothes  every  year.  They  are 
all  lodged  at  Conftantinople  together  in  a  fort  of  barracks, 
having  been  educated  in  the  feraglio,  and  trained  up  to  the 
exercile  of  arms  from  their  infancy.  Befides  the  janifaries, 
there  is  another  body  of  foot  called  capis .  The  whole 
Turkiffi  army,  regulars  and  irregulars, .  amounts  to  above 
300,000  men.  Befides  the  true  janifaries,  or  janifaries  of 
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the  porte,  and  in  actual  pay,  there  arc  great  numbers  all 
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over  the  empire,  who  procure  themfelves  to  be  regulere<d  m 
this  body,  in  order  to  be  entitled  to  their  privileges.  The 
bachelors  only  are  capable  of  bearing  offices  in  the  barracks 
or  chambers  at  Conftantinople.  When  any  of  the  janifaries 
are  difabled  in  the  fervice,  they  have  an  allowance  for  life. 
To  diftinguifh  them,  they  wear  a  cap  of  a  particular  make. 
The  emperor’s  guards  are  compoled  of  them,  and  they  arc 
feared  and  refpe&ed  everywhere,  though  they  carry  only  a 
cane  in  their  hand  ;  for  arms  are  not  delivered  to  them  but 
when  they  take  the  field.  The  chief  commanders  of  the 

army  are  diftinguifhed  by  two  or  three  horfe- tails  carried  be* 

fore  them.  The  Turkifh  navy  is  not  fo  confiderable  as  1 
might  be  expe&ed  in  fuch  extenfive  dominions,  fituated  on 
feveral  feas,  and  abounding  in  commodious  harbours.  By 
their  negle&ing  navigation  and  foreign  commerce,  they  can 
never  find  tailors  to  man  a  great  fleet ;  and  thofe  they  have  1 
are  unfkilful,  as  well  as  their  pilots  and  officers.  It j 
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'♦lift'  would  apply  themfelves  to  navigation,  and  make  the  moil  of 
their  fituation  and  advantages,  they  could  not  fail  to  become 
a  very  formidable  maritime  power.  Their  navy  generally 
confifts  of  about  40  large  Ihips,  exclufjve  of  galleys.  In 
time  of  war  they  hire  or  buy  merchant- {hips,  and  others  are 
lent  them  from  Algiers,  Tunis,  and  Tripoli.  The  captain- 
bafha,  or  admiral,  is  the  fecond  officer  in  the  empire,  the 
grand  vizir  being  the  only  officer  above  him.  His  power 
is  abfolute  when  he  is  out  of  the  Dardanelles  ;  and  not 
only  the  fea-officers,  but  all  the  governors  of  the  mantime 
provinces,  receive  orders  from  him.  The  pilots  are  moftly 
Greeks,  and  the  captains  renegadoes.  The  captain-bafha 
fails  round  the  Archipelago,  in  fummer,  to  collect  the  capi¬ 
tation -ta  x,  and  learn  the  flate  of  affairs  in  thofe  parts. 

The  revenues  of  the  empire  are  paid  cither  into  the  pub¬ 
lic  treafury,  or  into  the  fultan's  private  treafury.  The 
former,  called  by  the  Turks  dntalmali  mujlmim ,  i.  e.  the 
public  money  of  the  Mujfulmen ,  is  not  to  be  touched  but  on  the 
mod  prefimg  exigency  of  the  date.  The  other  the  fultan 
may  difpofe  of  at  pleafure.  Prince  Cantimir  fays,  in  his 
time,  27,000  purfes,  amounting  to  13,000,000  and  a  half 
of  crowns,  were  annually  returned  to  both  treafuries  ;  ari- 
fing  from  the  produce  of  the  cuftoirs,  demefne  lands,  the 
capitation  or  tax  paid  by  every  fabjeCl  of  the  empire  who 
is  not  of  the  Mahometan  religion  ;  the  annual  tributes  paid 
by  the  cham  of  the  Crim  Tartars,  the  princes  of  Moldavia, 
Walachia,  the  little  republic  of  Ragufa,  and  part  of  Min- 
grelia  ;  together  with  half  a  million  of  money  out  of  a  mil¬ 
lion  and  a  half  levied  annually  in  Egypt.  Thefe  are  the 
fixed  revenues  :  but  vad  fums  are  alfo  raifed  by  the  con- 
fixations  of  the  eftates  and  effeCts  of  the  bafhas  and  other 
officers,  and  from  the  edates  of  Turks  dying  without  male 
iffue. 

The  manufactures  and  commodities  of  Turkey  arc,  filks, 
carpets,  goat’s  hair,  wool,  camel’s  hair,  cotton-yarn,  dimi- 
ty,  burdets,  waxed  linen,  fhagreen  (kins,  blue,  red,  and  yel¬ 
low  Morocco  leather  ;  coffee,  rhubarb,  turpentine,  florax, 
gums,  opium,  galls,  maffic,  emery,  lemnian  bole,  pome^ra- 
nate-fhells,  fponges,  dates,  almonds,  wine,  oil,  figs,  raifins, 
mother-of  pearl,  boxwood,  faffron,  &c.  Thefe  are  export¬ 
ed  in  large  quantities  by  the  feveral  European  trading  nations, 
who  import  their  own  goods  and  purchafe  thofe  of  the 
country.  The  inland  trade  is  carried  on  chiefly  by  the 
jews  and  Armenians  ;  and  even  the  Turks  fend  merchan- 
dife,  both  by  land  and  water,  from  one  part  of  the  empire  to 
another,  but  not  to  foreign  Chriffian  countries.  No  nation 
is  more  advantageoufly  fituated  for  traffic  than  the  Turkifh  ; 
having  the  navigation  of  the  Black  Sea,  the  Levant,  and 
the  Red  Sea  ;  and  confequently  greater  opportunities  of  im¬ 
porting  the  rich  merchandifes  of  the  Eaft,  and  diftributing 
them  all  over  Europe,  than  any  maritime  power  :  but  they 
never  attempt  diffant  voyages,  and  have  but  few  merchant- 
fhips.  both  their  imports  and  exports  being  chiefly  made 
in  roreign  bottoms.  Tyre,  Sidon,  and  Alexandria,  which 
once  commanded  the  navigation  and  trade  of  the  world,  are 
in  their  pofltffion,  but  make  no  figure  in  commerce  at  this 
day  :  and  well  it  is  for  the  Clmftians  that  the  Turks  ate 
fnch  an  indolent  generation  ;  for  their  fituation  and  vaft 
extent  of  empire  would  enable  them  to  monopolize  the  trade 
of  the  world,  if  they  attended  to  it.  Several  European 
Chriffian  nations  have  envoys  and  ref: dents  at  Gonflantino- 
ple,  and  contuls  in  other  ports-  In  this  empire  there 
is  a  great  traffic  in  the  human  fpecies  :  rot  only  male 
fi-ves,  but  beautiful  young  girls,  being  publicly  bought  and 
fold. 

^  J  empire  is  ftyled  the  Ottoman  kingdom  or  empire, - 

ifV  the  Ottoman  Porte,  the  Sublime  Porte,  the  Sublime  Sul- 

p  tanian  Porte,  &c.  The  appellation  of  Porte  isTaid  to  be 
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derived  from  the  large  gate  built  by  Mohammed  II.  at  the  Turmeric 
entrance  of  the  feraglio  at  Conflantinopfc  ;  though  the 
Orientals  in  general  call  a  royal  palace  the  king’ s  ports  or  gate.  u 
TURMERIC,  in  botany.  See  Curcuma. 

TURNEBUS  (Adrian),  an  eminent  French  critic,  was 
born  in  1 5 1 2.  His  true  name  was  Turnbull.  He  was  the 
fon  of  a  Scotchman,  an  officer  in  the  Scotch  troop  of  guards, 
who  married  a  Norman  lady.  The  fon,  who  is  the  fubjeCt  of 
this  article,  changed  his  name  into  Tourneboeuf ;  but  this 
name  giving  occahon  for  puns,  he  varied  it  to  Turnebe,  in 
Latin  Tumebus.  He  acquired  fo  extenfive  a  reputation  by 
his  learning,  that  he  had  great  offers  made  him  from  Italy, 

Germany,  and  England  ;  but  we  are  told  he  preferred  po¬ 
verty  in  his  own  country  to  riches  in  any  other.  He  taught 
polite  literature  fir  ft  at  Touloufe  ;  but  in  1547  went  to  be 
Greek  profeflor  at  Paris,  whither  his  name  drew  fcholars  to 
him  from  all  parts  of  Europe  :  in  1552,  he  took  upon  him 
the  care  of  the  royal  Greek  prefs  for  three  years,  when  he 
quitted  it  on  being  admitted  into  the  number  of  royal  pro- 
feflors.  He  died  in  1965;  and  his  works,  which  are  ail  in 
Latin,  were  printed  at  Strafburg,  in  one  vol.  folio,  16  0. 

His  Adverfaria ,  3  vols  folio,  had  been  printed  at  Paris  be¬ 
fore. 

TURNEP,  in  botany,  a  fpecies  of  Brassica.  For  the 
culture  of  them,  fee  Agriculture,  ng  15 1. 

TvRNEF-Bread .  See  Bread. 

TuRNF.p-Fly.  See  C  hr  y  soma  la. 

TURNING,  the  art  of  forming  hard  bpdies,  as  wood,, 
ivory,  iron,  into  a  round  or  oval  fhape  by  means  of  a  machine 
called  a  lathe. 

This  art  was  well  known  to  the  ancients,  and  feems  to 
have  been  carried  by  them  to  a  very  great  degree  of  per¬ 
fection  ;  at  leaft,  if  we  believe  the  teftimony  of  Pliny  and 
feveral  other  authors,  who  tell  us,  that  thofe  precious  vafes 
enriched  with  figures  in  half -relief  which  ftili  adorn  our4 
cabinets,  were  turned  on  the  lathe. 

The  art  of  turning  is  of  confiderable  importance,  as  it  con¬ 
tributes  eflentially  to  the  perfection  of  many  other  arts. 

The  architect  ufes  it  for  many  ornaments,  both  within  and 
without  highly  finiffied  hordes.  The  mathematician,  the 
altronomer,  and  the  natural  philofoplier,  have  recourfe  to  it, 
not  only  to  embellifh  their  inftruments,  but  alfo  to  give  them 
the  neceffary  dimenfion  and  precifion.  In  fhort,  it  is  an  art 
ablolutely  neceflaty  to  the  goldfmith,  the  watchmaker,  the 
joiner,  the  fmith. 

Turning  is  performed  by  the  lathe,  of  which  there  are 
various  kinds,  and  feveral  inftruments,  as  gouges,  chifcls, . 
di  ills,  formers,  ferew  tales,  ufed  for  cutting  what  is  to  be 
turned  into  its  proper  form  as  the  lathe  turns  round.  One* 
of  the  moft  Ample  kinds  of  lathe  is  reprefented  in  Plate  DXI. 
fig.  1.  in  which  a  is  the  footftool,  b  the  cord,  c  the  frame 
of  the  lathe,  dd  the  puppets,  e  e  the  points,^  the  fpanging- 
tree. 

The  lathe  fhould  be  fixed  in  a  place  very  well  lighted  ;  it 
fhould  be  immoveable,  and  neither  too  high  nor  too  low. 

The  puppets  fhould  neither  be  fo  low  as  to  oblige  the  work¬ 
man  to  iloop  in  order  to  fee*  his  work-properly,  nor  fo  high 
that  the  little  chips,  which  he  is  continually  driving  off,  > 
fhould  come  into  his  eyes. 

The  piece  to  be  turned  fhould  be  rounded  (if  it  be  wood) 
before  it  be  put  on  the  lathe,  either  with  a  fmall  hatchet 
made  for  the  purpofe,  -  or  with  a  plane,  or  with  a  Ale,  .fixing  t 
it  in  a  vice,  and  fhaving  it  down  till  it  is  everywhere  almolt 
of  an  equal  thicknefs,  and  leaving  it  a  little  bigger  than  it^ 
is  intended  to  be  when  finiffied  off.  Before  putting  it  on. 
the  lathe*  it  is  alfo  neceffary  to  find  the  centres  of  its  two> 
end  fur  faces,  and  that  they  fhould  be  exaClly  oppoffte  to  > 
each  other,  that  when  tk e  points  of  the  puppets  are  applied  ! 

too 
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Twin?,  to  them,  and  the  piece  is  turned  round,  no  fide  may  belly 

* - j  Qut  more  than  another.  To  find  thefc  two  centres,  lay  the 

piece  of  wood  to  be  turned  upon  a  plank  ;  open  a  pair  of 
compares  to  almoft  half  the  thicknefs  of  the  piece  ;  fix  one 
of  the  legs  in  the  plank,  and  let  the  point  of  the  other  touch 
one  of  the  ends  of  the  piece,  brought  into  the  fame  plane 
with  the  plank  on  which  the  compaffes  is  fixed  and  very 
near  the  fixed  lee.  Defcribe  four  arches  on  that  end  at 
equal  diftances  from  each  other  at  the  circumference  o 
the  end,  but  interfering  one  another  within  ;  the  point  of 
interfe&ion  is  the  centre  of  the  end.  In  the  fame  Jumper 
mud  the  centre  of  the  other  end  •  e  found.  After  finding 
the  two  centres,  make  a  fmall  hole  at  each  of  them,  into 
which  infert  the  points  of  the  puppets,  and  fix  the  piece  lo 
firmly  as  not  to  be  fhaken  out,  and  yet  loofe  enough  to  turn 

round  without  difficulty.  . 

The  piece  being  thus  fixed,  it  is  neceffary  m  the  next 
-place  to  adjutl  the  cord,  by  making  it  pafs  twice  round  the 
piece,  and  in  fuch  a  manner  that  the  two  ends  of  the  cord, 
both  that  which  is  fixed  to  the  fpang  and  to  the  foot -board, 
come  off  on  the  fide  on  which  the  turner  {lands,  that  the 
piece  many  move  a<?ainft  the  edge  of  the  cutting  tool  and 
be  turned.  If  the  lathe  be  moved  by  a  wheel,  the  manmer 
of  adiufting  the  cord  needs  no  directions. 

I  the  workman  does  not  choofe  to  be  at  the  trouble  to 
find  the  two  centres  o'-'  the  piece  in  the  manner  deferihed 
above,  let  him  lay,  as  nearly  as  he  can.  the  centre  of  one 
*nd  uDon  the  po-rt  of  the  left  hand  pu  pet ,  and  then  let  him 
pufh  forward  the  right  hand  puppet-  finking  it  with  a  ml  let 
till  its  point  is  as  near  as  he  can  in  the  centre  of  the  other 
end  of  the  piece  ;  and  then  f  xing  the  right  hand  puppet  by 
a  gentle  blow  of  the  mallet  ©n  the  key,  let  him  turn  round 
the  piece  to  fee  by  the  eye  if  the  centres  have  been  proper¬ 
ly  found.  If  any  part  o^  it  bellies  out,  let  him  ftnke  that 
•part  gently  with  the  mallet  till  it  goes  properly  ;  then  let  him 
Like  one  of  the  puppets  pretty  fmartly  to  drive  the  points 
into  the  piece,  and  afterwards  fix  the  puppet  by  finking 
the  key.  If  the  woikman  cannot  judge  by  the  eye  whether 
the  piece  be  turning  properly  round  its  centres  or  not,  he 
fhould  apply  gently  the  point  o^  an  in  ft  rumen  t  called  a  trt- 
angular  graver,  leaning  it  on  the  rtf,  and  it  will  mark  by  a 
line  the  place  where  the  piece  is  out  o*  its  centre ;  and  by 
flriking  upon  this  line  with  a  mallet,  the  piece  can  eafily  be 
placed  properly.  The  rtf,  of  which  we  have  juft  fpoken, 
ought  to  be  placed  upon  the  two  arms  of  the  lathe,  and  fixed 
with  {crews  as  near  the  piece  as  the  workman  pleafes. 

The  piece  beiinr  fixed  between  the  two  points  of  the 
puppets  (or,  as  w’e  call  them  in  Scotland,  the  W),  the 
cord  adjulted,  and  the  rejl  fixed  as  near  the  work  as  poffible 
without  touching  it ;  the  workman  is  now  to  take  a  gouge 
{fig.  in  which  a  is  the  mouth  and  b  the  handle)  of  a  pro¬ 
per  fize  In  his  left  hand,  and  hold  it  by  the  handle  a  little 
inclined,  keeping  the  back  of  the  hand  lowermolt.  With 
bis  right  hand,  the  back  o<  which  is  to  be  turned  upwards, 
he  is  to  grafp  it  as  near  the  end  as  poffible  on  this  fide  of 
the  rell ;  then  leaning  the  gouge,  on  the  rjl,  lie  is  to  pre- 
f»nt  the  edge  of  it  a  little  higher  than  the  horizontal  dia 
meter  of  the  piece,  fo  as  to  form  a  kind  of  tangent  to  its 
circumference;  then  putting  the  light  foot  on  the  foot -board, 
end  turning  round  the  wheel,  and  holding  the  gouge  firmly 
on  the  re!!,  the  piece  will  be  cut  neatly.  In  the  lame  man¬ 
ner  are  the  child®,  formers,  and  other  inftrumerrs  to  be 
ufed,  takimr  care  that  the  wood  be  cut  equally,  and  that  the 
jnftrument  be  not  pufhed  improperly,  iometimes  ftronger 
than  at  others  ;  and  taking  care  alio  that  the  m  frame nt 
Bfed  do  not  follow  the  work,  but  that  it  be  kept  firmly  in 
the  hand  without  yielding.  . 

The  young  turner  ought  to  endeavour  to  acquire  tfie 
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management  of  the  gouge  and  the  chile!,  wmch  are  the 
ftruttentt  by  far  the  moll  frequently  ufed,  and  the  n 
neceffary  in  this  art :  by  them,  almoft  entuely,  are  the  toit 
woods  turned ;  for  as  for  hard  woods  and  other  things,  as 
box,  ebony,  horn,  ivory,  and  the  metals,  they  are  hardly 
ever  turned  except  by  Jbaving  of  In  that  cafe  gravers  are 
to  be  ufed  with  ftniare,  round,  or  triangular  mouths  (fig.  3, 

4,  5.).  They  fhould  be  held  horizontally  while  applied  to 
the  wood,  and  not  obliquely  as  dire&ed  {or  the  gouge  and 

the  chifel.  . 

After  the  work  is  completely  turned,  it  is  next  to  be 
poliihed ;  and  this  cannot  be  done  with  the  inltruments 
hitherto  mentioned.  Soft  woods,  as  pear-tree,  hazle,  maple, 
ought  to  be  polifiied  with  {hark  fkin  or  Dutch  ruffes.  There 
are  different  fpecies  of  {harks  ;  fome  of  which  have  a  greyiff, 
otlieis  a  reddifh  fkin.  Shark  ikin  is  always  the  better  to  be 
a  good  deal  ufed  ;  at  firft  it  is  too  rough  for  policing.  The 
Dutch-rujh  is  the  equifetum  hyrmale  of  Linnaeus,  which 
grows  in  moifi  places  among  mountains,  and  is  a  native  or 
Scotland  ;  it  has  a  naked,  Ample,  round  ftem,  about  the 
thicknefs  of  a  writing  pen.  the  oldeft  plants  are  the  bell, 
before  ufing  them  they  fhould  be  moifiened  a  little,  other- 
wife  they  break  in  pieces  almoft  immediately,  and  render  it 
exceedingly  difficult  to  polifh  with  them.  They  are  par¬ 
ticularly  proper  for  fmoothing  the  hard  woods,  as  box,  lig¬ 
num  vitae,  ebony,  &c.  After  having  cleaned  up  the  piece 
well,  it  fhould  be  rubbed  gently  either  with  wax  or  ohve- 
oil,  then  wiped  clean  and  rubbed  with  its  own  rafpings  or  with 
a  cloth  a  little  worn.  Ivory,  horn,  filver,  and  brafs,  are  pclim-l 
ed  with  pumice-ftone  finely  pounded  and  put  upon  leather 
or  a  linen  cloth  a  little  moifiened  :  with  this  the  piece. is 
rubbed  as  it  turns  round  in  the  lathe ;  and  to  prevent  any  dirt 
from  adhering  to  any  part  of  it,  every  now  and  then  it  is 
rubbed  gently  with  a  fmall  brufh  dipt  in  water.  I  o  polifh 
very  finely,  the  workmen  make  uie  oi  tripoii,  a  particular 
kind  of  earth,  and  afterwards  of  putty  or  calx  of  tin.  Iron 
and  fteel  are  poliffed  with  very  fine  powder  emery  ;  this 
is  .mixed  with  oil,  and  put  between  two  pieces  of  very  tender 
wood,  and  then  the  iron  is  rubbed  with  it.  Tin  and  filver 
are  polifhed  with  a  burnifner  and  that  kind  of  red  ltone 
called  in  Franc tfnngume  dune .  They  may  be  poliihed  alfo 
with  putty,  putting  it  dry  into  fhammy-fkin,  or  with  the 
palm  of  the  hand. 

To  fucceed  in  turning  iron,  it  is  neceffary  to  have  a  lathe 
exceedingly  ftrong  in  all  its  parts,  and  exceedin'  y  we 
fixed.  The  puppets  fhould  be  fhort,  and  the  ref  well  fixed 
very  near  the  work  :  the  back  of  the  ref  fhould  be  two  or 
three  lines  lower  than  the  iron  to  be  turned.  _  . 

The  lathe  and  other  inftruments  being  prepared,  it  is  ne- 
ceffary  to  determine  the  length  and  thicknefs  of  the  iron  to 
be  turned  according  to  the  defign  which  is  to  be  executed, 
and  to  make  a  model  of  it  in  wood  a  little  thicker  than  it 
ought  to  be:  Then  one  exa&ly  like  this  is  to  be  forged 
0*  the  beft  iron  that  can  be  procured  ;  that  is  to  fay,  it 
muft  not  be  new,  but  well  prepared  and  well  beaten  wuth 
hammers  ,*  it  muft  have  no  flaws,  nor  cracks,  nor  pimples. 
New  iron,  which  has  not  been  well  beaten,  often  contains 
round  drops  of  call  iron,  called  by  the  workmen  gra  ns, 
which  blunt  the  edges  of  the  gouges,  chifels,  and  other  in¬ 
ftruments  uied  for  cutting  ;  break  them,  or  make. them  ilide. 
The  iron  being  forged  according  to  the  model,  it  fhould  be 
annealed,  that  is,  heated  red  hot  and  allowed  to  cool  flowly 
on  the  coals  till  the  fire  go  out  of  itfelf.  Some  people,  to 
foften  the  iron,  cover  it  over  with  clay  and  allow  it  to  cool. 
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The  iron  cylinder  being  thus  made,  it  is  next  to  be  put . 


1  ne  iron  ’  ,  ,.  o  ,  ori.n 

upon  the  lathe,  finding  the  centres  as  formerly  curetted  _  and, 
boring  a  fmall  hole  in  them  that  the  iron  many  not  eicape 
from  the  points.  jjJ 
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njr»  The  points  fhoidd  be  oiled  from  time  to  time  to  prevent 
their  being  exceflivdy  heated  and  fpoiled  while  the  iron  is 
turning.  A  crotchet  is  then  to  be  applied  to  the  iron  to  be 
turned,  a  little  above  its  centre  pretty  gently,  and  by  this 
means  the  inequalities  of  the  cylinder  will  be  taken  off. 
Other  inftmments  are  then  to  be  applied  to  mold  the  iron 
according  to  the  model  ;  and  whenever  any  of  them  grow 
hot,  they  are  to  be  plunged  into  a  bafon  of  water  lying  be- 
iide  the  workman.  If  the  iron,  after  being  properly  turned, 
is  to  be  bored  like  a  gun-barrel,  one  of  the  puppets  is  to  be 
removed  and  another  fubftituted  in  its  place,  having  a  fquare 
hole  tli rough  it,  into  which  the  collar  of  the  iron  is  to  be  fix¬ 
ed  firmly,  fo  as  not  to  fhajke  ;  then  borers  are  to  be  applied, 
like  thofe  which  lockfmiths  ufe  to  bore  keys ;  and  begin¬ 
ning  with  a  fmall  one,  and  afterwards  taking  larger  ones, 
the  hole  is  to  be  made  as  wide  and  deep  as  neceflary  ;  great 
care  mufl  be  taken  to  hold  the  borers  firm  on  the  reft,  other- 
wife  there  is  danger  of  not  boring  the  hole  ftraiglit.  The 
borer  mull  be  withdrawn  trom  time  to  time  to  oil  it  and  to 
clean  the  hole.  Since  it  is  difficult  to  make  a  hole  quite 
round  with  borers  alone,  ft  is  neceffary  to  have  alfo  an  in¬ 
ftrument  a  good  deal  fmaller  than  the  hole,  one  of  the  Odes 
of  which  is  fharp,  very  well  tempered,  and  a  little  hollow  in 
the  middle.  This  inftrument  being  fixed  in  a  pretty  long 
handle,  is  to  be  applied  with  fteadinefs  to  the  inner  furface 
of  the  hole,  and  it  will  entirely  remove  every  inequality  that 
may  have  been  there  before  its  application. 

We  fhall  now  deferibe  the  manner  of  cutting  a  fetew 
upon  our  cylinder.  Some  perfons  make  ufe  of  an  inftru¬ 
ment,  confifting  principally  of  a  female  ferew,  for  this  pur- 
pofe  :  but  this  is  rather  an  improper  inftrument ;  for  if  one 
preffes  too  violently,  or  inclines  it  ever  fo  little  to  the  right 
or  left,  he  runs  the  greateft  rifle  of  fpoiling  the  ferew.  To 
avoid  this  danger,  fome  perfons  ufe  it  only  to  trace  out  the 
lines  of  the  ferew,  and  afterwards  finifh  it  with  a  file.  But 
there  is  a  much  better  way  of  cutting  a  ferew;  and  it  is  this. 
Take  a  tap  for  making  a  female  ferew,  the  threads  of  which 
have  been  cut  very  accurately,  and  cxa6lly  of  the  ftze  of  the 
ferew  which  you  want ;  and  having  put  it  in  the  opening  which 
you  have  traced  in  the  collar  of  the  axis  on  which  the  ferew 
is  to  be  cut,  folder  it  with  tin,  fal-ammoniac,  and  rofin,  as 
exactly  correfponding  to  the  axis  as  pofiible.  Take  then  a 
puppet  with  a  hole  cut  into  a  correfponding  female  ferew, 
into  which  the  male  ferew  is  to  be  put.  The  axis  on  which 
the  ferew  is  to  be  cut  rauft  be  placed  exactly  horizontally 
between  the  two  puppets.  The  rejl  is  then  to  be  brought 
as  near  as  polfible  to  the  place  where  the  ferew  is  to  be  cut, 
and  a  fmall  hollow  fhould  be  cut  in  that  part  of  it  which  is 
t’xa&ly  oppofite  to  the  place  where  the  ferew  is  to  be  cut, 
to  hold  your  inftrument  firmly  and  prevent  it  from  fhaking. 
The  infirument  with  which  the  ferew  is  to-be  cut  fhould  be 
very  {harp,  and  its  point  fhould  make  an  angle  of  6o°  with 
the  ferew  to  be  cut ;  and  if  you  wifh  the  ferew  to  be  cut 
very  deep,  it  fhould  make  an  angle  a  little  larger.  The 
lathe  being  now  put  ir  motion,  the  tap  fixed  at  the  end  of 
the  axis  will  move  gradually  through  the  female  ferew  in  the 
puppet ;  and  your  inftrument  in  the  mean  time  will  trace  a 
iinular  male  icrew  on  the  axis  fixed  in  the  lathe.  Many  per¬ 
fons,  after  having  in  this  manner  drawn  the  outlines  of  the 
ferew,  finifh  it  with  a  ferew-tale  of  three  teeth  correfpond¬ 
ing  exa&ly  to  the  fize  of  the  ferew,  or  with  a  triangular  file  $ 
but  this  laft  method  is  rather  improper. 

This  is  the  exa&eft  method  of  cutting  ferews.  There 
is  another  method  deferibed  by  F.  Plunder,  which  may 
fometiines  be  of  ufe.  “  Cut  (fays  he)  a  fmall  fillet  of  paper 
large  enough  to  cover  that  part  of  the  axis  which  you  mean 
to  cut  into  a  ferew  :  then  mark  upon  the  two  borders  of 
u,  which  join  when  it  ia  rolled  on  the  axis,  the  largenefa 
Vou  XVIII,  Part  II. 
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of  the  teeth  of  the  ferew  with  a  compafs.  Having  thus  Turnirg, 
marked  the  whole  border  at  equal  di fiances,  draw  a  ftraight  v——* 
line  from  the  firft  point  of  the  border  to  the  fecond,  from 
the  fecond  to  the  third,  and  fo  on.  You  will  have  leveral 
oblique  parallel  lines  equally  diftant  from  one  another.  W ra^ 
the  fillet  of  paper  thus  marked  upon  the  part  of  the  axis 
on  which  the  ferew  is  to  be  traced,  fo  that  the  borders  of 
it  touch  without  overlapping  each  other  :  then  all  the  ex¬ 
tremities  of  tliefe  lines  meeting  mutually,  will  trace  out  a 
very  exaft  ferew  ;  and  this  you  will  mark  upon  the  axis  by 
means  of  a.  knife  formed  into  a  kind  of  fine  faw  by  the  edge 
of  another  knife.  This  firft  trace  yon  are  carefully  to  en¬ 
large  with  a  fmall  file  till  it  becomes  large  enough  to  admit 
the  edge  of  a  three-cornered  file  ;  with  which  you  cut  a 
little;  then,  taking  a  proper  ferew-tale,  you  introduce  it 
into  the  hollows  already  made ;  and  turning  the  lathe,  you 
are  to  follow  the  hollow  of  the  ferew  with  this  inftrument 
till  the  ferew  is  finifhed.” 

For  turning  ovals,  a  lathe  of  fome  what  a  different  con- 
ftruffion  is  ufed.  The  axis  or  fpindle,  having  on  it  the 
pulley  over  which  the  band-cord  paiTes  for  turning  the  lathe, 
is  fixed  between  the  two  puppets  fo  as  to  turn  lound  cafily; 
one  end  o  it  paftes  through  one  of  the  puppets,  and  to  it 
is  firmly  fixed  a  circular  plate  of  brafs,  fo  that  it  turns  round 
along  with  the  fpindle.  Upon  this  plate  two  brazen  feg- 
ments  of  circles  are  faftened,  the  circumferences  of  which 
cerrefpond  to  the  circumference  of  the  plate  :  their  chords, 
are  parallel,  and  equally  diftant  from  the  centre  of  the  plate, 
fo  that  they  leave  a  diitance  between  them.  They  have  a 
groove  in  each  of  them  :  in  thefe  grooves  another  plate  is 
placed  which  exactly  fills  up  the  fpace  between  the  two 
grooves,  but  is  fhorter  than  the  diameter  of  the  larger  cir¬ 
cular  plate  on  which  it  is  laid.  This  plate  is  made  to  fiide 
in  the  grooves.  To  its  centre  is  fixed  a  fnort  fpindle,  on 
which  the  piece  of  wood  to  be  turned  is  fixed.  When  the 
lathe  is  fet  a-going,  the  circular  plate  moves  round,  and 
carries  the  piece  along  with  it ;  the  plate  of  brafs  on  w  hich 
the  piece  is  fixed  being  fixed  loofely  in  the  grooves  already 
deferibed,  Hides  down  a  little  every  time  that  the  grooves 
become  perpendicular  to  the  floor  (and  there  are  particular 
contrivances  to  prevent  it  from  Aiding  down  too  far)  ;  and 
by  thefe  twTo  motions  combined,  the  circular  one  of  the 
large  plate,  and  the  ftraight  one  of  the  fmall,  the  circum¬ 
ference  of  the  piece  of  wood  to  be  turned  neceflarily  de- 
feribes  an  oval ;  and  gouges  or  other  tools  being  applied  in 
the  ufual  manner  fupported  on  the  rejl ,  it  is  cut  into  an 
oval  accordingly.  The  fmall  plate  may  be  made  to  Aide 
either  more  or  lefs  in  the  grooves  ;  and  by  this  contrivance 
the  tranfverfe  diameter  of  the  oval,  or  rather  dlipfe,  may  be 
made  longer  or  fhorter  at  pleafure.  Another,  and  ftill  Ampler 
method,  if  pofiible,  of  turning  ovals,  'is  this  :  Take  two 
ovals  of  metal,  exaftly  of  the  fize  of  the  oval  which  you 
intend  to  make  ;  fix  them  firmly  on  the  fpindle  of  the  lathe 
fo  as  to  turn  round  with  it :  fix  between  them  the  wood  to 
be  turned  ;  and  then  it  is  eafiy,  by  the  help  of  chifels  and 
other  tools,  to  cut  it,  as  the  lathe  goes  into  exactly  the 
figure  of  the  external  ovals.  Or  an  oval  may  be  formed 
by  placing  the  wood,  or  wdiatever  is  to  receive  that  fhape, 
obliquely  on  the  lathe.  There  are  feveral  other  ingenious 
methods  of  turning  ;  but  our  bounds  do  not  permit  us 
to  enter  upon  them.  We  fit  all  therelore  conclude  this  ar¬ 
ticle  with  a  number  of  receipts  which  every  turner  ought  to 
know\ 

I.  The  method  of  moulding  boxes,  both  of  fo  ell  and  horn.— 

In  the  firft  place,  form  a  proper  mould,  which  muff  confift 
of  tw'o  pieces,  <viz*  of  a  circle  about  halt  an  inch  thick, 
which  fhould  (lope  a  little,  in  order  to  draw  out  the  mould¬ 
ed  fhell  the  more  eafily ;  and  a  ring  fitted  to  the  outfide 
4  H  of 


['  609  ] 


T  U  R  [  6i 

of  the  circle,  fo  that  both  together  make  the  fhape  of 
J  a  box.  Thefc  two  pieces  being  adjufted.  it  is  necefiary 
to  round  the  (hell  to  be  moulded  of  fuch  a  fize  that,  when 
moulded,  it  will  be  a  little  higher  than  the  ring  of  the 
mould,  that  there  may  be  no  deficiency.  The  mould  is 
then  to  be  put  into  a  prefs  on  a  plate  of  iron,  exa&ly 
under  the  ferew  of  the  piefs  ;  put  then  the  (hell  upon 
the  circle  of  the  mould,  fo  that  its  centre  alfo  is  exadlly 
eppofite  to  the  ferew  of  the  prefs  :  then  take  a  piece  of 
wood  formed  into  a  truncated  cone,  and  not  fo  thick  as  the 
diameter  of  the  circle  of  the  mould,  nor  fo  deep  as  the  ring; 
then  put  a  plate  of  iron  above  the  cone,  and  ferew  down 
the  prefs  gently  and  cautiotifly  till  the  whole  is  well  fixed  : 
then  plunge  the  whole  into  a  cauldron  of  boiling  water 
placed  above  a  fire.  In  8  or  io  minutes  the  (hell  or  horn 
will  begin  to  foften  ;  ferew  the  prefs  a  little  firmer  that  the 
wooden  cone  may  fink  into  the  foftened  fhell ;  repeat  this 
f  rom  time  to  time  till  the  cone  is  quite  funk  in  the  mould  ; 
then  take  out  the  prefs  and  plunge  it  into  cold  water. 
When  it  is  cold,  take  the  box  now  formed  out  of  the  mould, 
and  put  into  the  infide  of  it  a  new  mould  of  tin  exadlly  of 
the  form  you  wifht  the  infide  of  the  box  to  be  ;  do  the 
fame  with  the  outfide,  put  it  again  into  the  prefs  and  plunge 
it  into  boiling  water ;  ferew  the  prefs  gradually  till  the  box 
te  fafhioned  as  you  defire. 

2.  Method  of  preparing  green  wood  fo  that  it  will  not  fplit 
in  the  turning. — Having  cut  your  wood  into  pieces  of  a  pro¬ 
per  fize.  put  it  into  a  vefiel  full  of  a  ley  made  with  wood  afhes. 
Boil  it  there  about  an  hour  ;  then,  taking  the  cauldron  off 
the  fire,  allow  the  ley  to  cool  ;  then  take  out  the  wood  and 
dry  it  in  the  fnade. 

j.  Method  of  giving  an  ehony-birtek  to  hard  and  fine  woods . 

_ _ After  forming  the  wood  into  the  deflined  figure,  rub  it 

with  aquafortis  a  little  diluted.  Small  threads  of  wood  will 
rife  in  the  drying,  which  you  will  rub  off  with  pumice-ffone. 
Repeat  this  procefs  again,  and  then  rub  the  wood  with  the 
following  compofition  ;  Put  into  a  glazed  eai then  vefiel  a 
mnt  of  ftrong  vinegar,  two  ounces  of  fine  iron- filings,  and 
half  a  pound  of  pounded  galls,  and  allow  them  to  infufe 
for  three  or  four  hours  on  hot  cinders.  At  the  end  of  this 
time  augment  the  fire,  and  pour  into  the  vefiel  four  ounces 
ot  copperas  (fuiphat  of  iron),  and  a  chopin  of  water  having 
half  an  ounce  of  borax  and  as  much  indigo  diffolved  in  it  ; 
and  make  the  whole  boil  till  a  froth  rifes..  .Rub  fever al 
layers  of  this  upon  your  wood  ;  and  when  it  is  diy,  polifh  it 
with  leather,  on  which  you  have  put  a  little  tripoli.  . 

4.  Method  of  giving  to  plum-tree  the  colour  of  brazil  wood. 

Slack  lime  with  urine,  and  bedaub  the  wood  over  with 

It  while  it  is  hot :  allow  it  to  dry  ;  then  take  off  the  coat 
of  lime  and  rub  it  with  fnamoy  (kin  well  oiled.  Or,  ileep 
your  wood  in  water,  having  a  quantity  of  alum  diffolved  in 
it  :  then,  having  allowed  brazil  wood  to  diffolve  in  water 
five  or  fix  hours,  iteep  your  wood  in  it,  kept  lukewarm 
during  a  night ;  and  when  it  is  dry,  rub  it,  as  before  direct¬ 
ed,  with  fhamoy  fkin  well  oiled. 

5.  Method  cf  giving  a  fine  black  colour  to  wood. —  Steep 
your  wood  for  two  or  three  days  in  lukewarm  water  in 
which  a  little  alum  has  been  diffolved ;  then  put  a  handful 
of  logwood,  cut  fmall,  into  a  pint  of  water,  and  boil  it 
down  to  lefs  than  halt  a  pint.  If  you  then  add  a  little  in¬ 
digo,  the  colour  will  be  more  beautiful.  Spread  a  layer  of 
this  liquor  quite  hot  on  your  wood  with  a  pencil,  which 
■will  give  it  a  violet  colour.  When  it  is  dry,  fpread  on  ano¬ 
ther  layer  ;  dry  it  again  and  give  it  a  third  ;  then  boil  ver- 
degrife  at  diferetion  in  its  own  vinegar,  and  fpread  a  layer  of 
it  on  your  wood  :  when  it  is  dry,  rub  it  with  a  brufh,  and 
then  with  oiled  fhamoy  Hein.  This  gives  a  fine  black,  and 
imitates  perfectly  the  colour  of  ebony. 
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6.  Method  of  cleaning  and  whitening  hones  before  v/ng  them.  tu'ftM  , 
-—Having  taken  off  with  a  faw  the  ufelefsends  of  the  bores, II 
make  a  ftrong  ley  of  afhes  and  quick  lime,  and  into  a  pailful 
of  this  ley  put  four  ounces  of  alum,  and  boil  the  bones  in  it 
for  an  hour  ;  then  take  the  veffel  containing  the  ley  off  the 
fire  and  let  it  cool  ;  then  take  out  the  bones  and  dry  them 
in  the  (hade. 

7.  Method  of  foldering  Jkells.— Clean  the  two  fides  of  the 
{hells  which  you  wifii  to  join  together  ;  then,  having  joined 
them,  wrap  them  up  in  linen  folded  double  ar.d  wed  moiff- 
ened  ;  then  heat  two  plates  of  iron  pretty  hot  that  they 
may  keep  their  heat  for  fome  time ;  and  putting  your  (hells 
rolled  up  between  them  under  a  prefs,  which  you  muff 
ferew  very  tight,  leave  them  there  till  the  whole  is  cold, 
and  they  will  be  foldered.  If  you  do  not  fucceed  the  firff 
time,  repeat  the  procefs. 

8.  Method  of  moulding Jhells. — Put  fix  pints  of  water  into 
a  kettle  ;  add  to  it  an  ounce  of  olive  or  other  oil  ;  make 
the  water  boil;  then  put  in  your  fhell,  and  it  will  grow  foft. 

Take  it  out  and  put  it  into  a  mould  under  a  prefs,  and 
it  will  take  the  figure  you  want.  This  muff  be  done  quick¬ 
ly  ;  for  if  the  fhell  cool  ever  fo  little,  the  procefs  will  fail. 

It  will  not  require  much  preffure. 

9.  Method  of  tinging  bones  and  ivory  red.— Boil  (havings 
of  fcailet  in  water.  When  it  begins  to  boil,  throw  in  a 
quarter  of  a  pound  of  afhes  made  from  the  dregs  of  wine, 
which  will  extract  the  colour  :  then  throw  in  a  little  rock 
alum  to  clear  it,  and  pafs  the  water  through  4a  linen  cloth. 

Steep  your  ivory  or  bone  in  aquafortis,  and  put  it  into  the 
water.  If  you  wifii  to  leave  white  fpots,  cover  the  place$ 
deflined  for  them  with  wax. 

10.  To  tinge  ivory  black . — Steep  the  ivory  during  five 
or  fix  days  in  water  of  galls  with  afhes  made  with  dried 
dregs  of  wine  and  arfenic;  then  give  it  two  or  three  layers  of 
the°fame  black  with  which  plum-tree  is  blackened,  in  order 
to  imitate  ebony.  Or,  diffolve  filver  in  aquafortis,  and  put 
into  it  a  little  role  water.  Rub  the  ivory  with  this,  and  al¬ 
low  it  to  dry  in  the  fun. 

11.  Method  of  hardening  wood  to  make  pulleys.  —  After  fi- 
nifhing  the  pulley,  boil  it  leven  or  eight  minutes  in  olive  oil, 
and  it  will  become  as  hard  as  copper. 

12.  To  make  Chinfe  varnijh.—Tdke  of  gum  lac  in  grains 
four  ounces  ;  put  it  into  a  ftrong  bottle  with  a  pound  of 
good  fpirit  of  wine,  and  add  about  the  bulk  of  a  hazel  nut 
of  camphor.  Allow  them  to  mix  in  fummer  in  the  fun,  or 
in  winter  on  hot  embers  for  24  hours,  (baking  the  bottle 
from  time  to  time.  Pafs  the  whole  through  a  fine  cloth, 
and  throw  aw  ay  what  remains  upon  it.  B  hen  let  it  fettle 
lor  24  hours,  and  you  will  find  a  clear  part  in  the  upper 
part  of  the  bottle,  which  you  muff  fepaiate  gently  and 
put  into  another  vial,  and  the  remains  will  ferve  lor  the 
firff  layers. 

TURNSTONE,  in  ornithology.  See  'Bring a. 
TURPENTINE,  a  tranfparent  vifeous  fubffance,  flow¬ 
ing  either  naturally  or  by  incifion  from  leveral  unctuous  or 
refinous  trees  ;  as  the  terebinthns,  pine,  larch,  fir,  See.  See 
Pinus,  p.  765;  Chemistry  -Index ;  Materia  Medica, 
the  Table . 

Oil  of  Turpentine.  See  Chemistry'-/^#,  and  Phar¬ 
macy,  n°  174. 

TURPETH,  the  cortical  part  of  the  root  of  afpecies  of 
convolvulus,  brought  from  the  Eaff  Indies.  It  is  accounted 
a  pretty  ffrong  eathaitic  ;  but  it  is  very  uncertain  in  its 
ffrength,  for  fometimes  a  dole  from  a  fcruple  to  a  dram 
purges  violently,  while  at  other  times  a  much  greater  dole 
produces  very  little  effedt. 

TURQUOISE,  is  the  tooth  of  an  animal  penetrated 
with  the  blue  calx  of  copper:  it  loles  its  colour  yvhen  heated; 

it 
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it  is  opaque,  and  of  a  lamellar  texture,  and  fufeeotible  of 
a  fine  pohfh  $  its  fpecific  gravity  is  from  2,5  to  2,908  ;  lome 
^are  of  a  deep  blue,  fome  of  a  whitifh  blue,  but  become  ©f 
a  deeper  when  heated.  This  fubftauce  is  found  in  Perfia  and 
Languedoc.  The  copper  may  be  extracted  from  it  by  di¬ 
aled  vinegar.  According  to  Reaumur  {Mem.  Par.  1715) 
nitrous  acid  will  not  difTolve  that  of  Perfia,  though  it  will 
that  of  France,  which  fhows  a  difference  between  them. 

<  f  URRETIN  (Francis),  minifter  and  profefTor  of  divi¬ 
nity  at  Geneva,  his  native  place,  was  born  in  1623.  Having 
fiudied.  at  Geneva,  Leyden,  Saumur,  Moiitauban,  and  Nif- 
mes,  with  great  luccels,  he  was  admitted  into  the  miniflry  in 
1648,  and  ferved  at  the  fame  time  the  French  and  Italian 
.  churches  at  Geneva.  Two  years  after,  he  was  offered  the 
profefforfhip  of  philofophy,  whch  he  refufed  ;  but  accepted 
the  invitation  of  the  church  of  Lyons,  He  was  recalled  to 
Geneva  at  a  years  expiration,  becaufe  he  was  wanted  to 
give  lefturcs  in  divinity;  which  he  began  in  1653.  He 
was  fent  to  Holland  in  i66r,  to  procure  money  which 
the  city  of  Geneva  had  occafion  for.  He  had  in  that 
journey  all  the  fuccefs  he  could  proitfife  himfelf ;  and  gained 
iuch  a  charafter  there,  that  he  was  ftrongly  importuned 
by  the  W alloon  churches  at  the  Plague  and  at  Leyden  to 
enter,  into  their  fervice.  On  his  return  he  refumed  the 
funftions  of  his  place,  and  continued  there  till  his  death 
with  remarkable  application.  He  died  in  1687,  with  the 
char  after  of  a  man  of  great  merit ;  eloquent,  judicious,  la¬ 
borious,  learned,  ana  zealous  for  orthodoxy.  His  works 
were  publifhed  by  his  fon  John  Alphonfus,  in  3  and  in  4 
vols  4to. 

TURRITIS,  tower  •  mustard,  in  botany:  A  genus 
of  plants  belonging  to  the  clafs  of  tetr adynamia ,  and  to  the 
order  o S  ftliquofa  ;  and  in  the  natural  fyftem  ranging  under 
the  39th  order,  Siliquofa.  The  liliqua  is  very  long  and 
an  gi  dated  ;  the  calyx  connivent  and  ereft: ;  the  corolla  is 
ado  ereft.  There  are  three  fpecies  ;  two  of  which  are  na¬ 
tives  of  Great  Britain,  the  glabra  and  hirfuta. 

TURTLE,  in. ichthyology.  See  Testudo. 

Turtle- Dove ,  in  ornithology.  See  Columba. 

TUSCAN  order,  in  architefture.  See  Architec¬ 
ture,  n°  42. 

Tuscan  Earth ,  a  yellowifh  kind  of  bole  dug  in  many 
parts  of  Italy,  particularly  about  Florence,  where  there  is 
a  ftraturn  of  it  eight  or  ten  feet  thick,  at  the  depth  of 
five  or  fix  feet  from  the  furface.  It  is  fuppofed  to  have  an 
aftringent  property. 

TUSCANY,  a  duchy  of  Italy,  which  makes  part  of  the 
ancient  Hetruria,  excepting  fome  fmall  detatched  parts,  is 
encompaffed  by  a  part  of  the  Mediterranean,  called  here  the 
Tufcan  Sea  ;  the  ecclefiaftical  date  ;  the  duchy  of  Mode¬ 
na  ;  and.  the  republic  of  Lucca  ;  its  extent  from  north  to 
fouth  being  about  116  Englifh  miles,  and  from  eaft  to  weft 
about  80. 

I  hough  fome  parts  of  it  are  mountainous,  yet  both  the 
hills  and  dales  are  covered  with  vines,  olives,  citron,  lemon, 
and  orange  trees,  &c.  The  mountains  yield  alfo  copper, 
iron,  alum,  &c.  and  fome  quarries  of  the  fineft  marble  and 
porphyry.  Here  is  alio  plenty  or  corn,  rice,  laffron,  honey, 
wax,  wool,  flax,  hemp,  with  mineral  waters,  rich  pafture, 
fait- pits,  fulphur,  alabafter,  chalcedony,  lapis  lazuli,  borax, 
amethyfts,  cornelians,  jaipers,  quickfilver,  cryftals,  and  black 
date.  In  fome  places  the  elms  and  afhes  yield  manna, 

.  ^  principal  river  in  Tufcany  is  the  Arno,  which  has 
its  fource  in  the  Appenninc  mountains,  and  falls  into  the 
fea  below  Pifa.  There  are  feme  other  fmaller  rivers. 

Phis  duchy  fell  under  the  dominion  of  the  Romans  about 
455  years  before  Chriil.  The  Oftrogoths  pofTeffed  them- 
elves  of  it  in  the  fifth  century,  and  after  them  the  Lom- 
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bards,  who  were  expelled  by  Charlemagne  anno  §00;  in  con-  TUcntiy 
fequence  of  which  it  became  fubjeft  to  the  German  empe-  T  ^ 

rors,  who  appointed  governors  over  it.  At  la(t  the  cities  _ Ut0I<  j 

of  Plorence,  Pifa,  Sienna,  and  fome  others,  during  the  con¬ 
tentions  between  the  pope  and  the  emperor,  and  their  re- 
fpeftive  adherents,  the  Guelphs  and  Gibbelines,  withdrew 
thcmfelves  from  the  dominion  of  both,  and  erefted  thern- 
felvcs  into  feparate  commonwealths.  In  that  of  Florence, 

John  de  Medicis,  a  popular  nobleman,  fo  infinuated  himft  lf 
into  the  favour  of  his  countrymen,  that  they  inverted  him 
with  fovereign  power.  Pope  Pius  V.  conferred  the  title  of 
grand  duke  on  Cofmo  de  Medicis  anno  1570,  in  whofe  fa¬ 
mily  the  duchy  continued  until  the  death  of  Gallon  de  Me¬ 
dicis,  who  died  anno  1737*  The  duchy  was  then  transfer¬ 
red  to  the  duke  of  Lorrain,  afterwards  the  emperor  Francis 
I.  in  lieu  of  the  duchy  of  Lorrain,  which,  by  the  peace  of 
T736,  was  given  to  king  Staniflaus  during  his  life,  and  then 
was  to  be  annexed  to  France.  Leopold,  the  fecond  fon  of 
Francis  I.  and  afterwards  emperor  of  Germany,  fucceeded 
to  this  duchy.  It  is  now  enjoyed  by  Leopold’s  fecond  fon, 
brother  to  the  prefent  emperor  of  Germany,  Francis  II. 

The  grand  duke’s  annual  revenues  are  computed  at  about 
500,0001.  fterling,  ariling  chiefly  from  the  tenths  of  all 
eilates  that  are  fold  or  alienated,  and  the  ground-rents  of 
the  houtes  in  Leghorn,  and  the  duties  on  almoft  all  manner 
of  proviso  ns. 

The  great  duke  is  abfolnte  in  his  dominions.  His  Hand¬ 
ing  forces  confift  only  of  three  regiments  of  foot  and  two 
of  dragoons,  and  his  marine  of  a  few  galleys  and  galeafles  ; 
but,  in  cale  of  neceffity,  it  is  faid  he  can  bring  30,000  men 
into. the  field,  and  increafe  his  marine  with  20  men  of  war; 
but  it  does  not  appear  how  he  can  man  them. 

The  principal  places  are  Florence,  Pifa,  Leghorn,  Sienna, 

Orbitello,  Piombino,  and  Arezzo. 

TUSK,  or  Torsk,  in  ichthyology.  See  Gadus. 

T  UbSILAGO,  Colt’s  foot,  in  botany  :  A  genus  of 
plants  belonging  to  the  clafs  of  JyngeneJtay  and  order  o f  po- 
lygamia  fuperfua  ;  and  in  the  natural  fyftem  ranging  under 
the  49th  order,  Compoftx.  The  receptacle  is  naked  ;  the 
pappus  fimple  ;  the  feales  of  the  calyx  equal,  of  the  fame 
height  as  the  difk,  and  iomewhat  membranaceous.  There 
are  12  fpecies  ;  three  of  which  are  indigenous  to  Britain, 
the  farfara,  hybrida,  and  petafites. 

Thcfarfara,  or  common  colt’s  foot,  grows  plentifully 
on  the  banks  of  rivulets,  or  in  moift  and  clayey  foils,  in  Eng¬ 
land  and  Scotland. — The  leaves  are  fmoked  in  the  manner 
of  tobacco,  or  a  fyrup  or  deeoftion  of  them  and  the  flow¬ 
ers  Hand  recommended  in  coughs  and  other  diforders  of  the 
breaft  and  lungs.  It  feems  now  to  be  almoft  entirely  re- 
jefted..  The  downy  fubftance  under  the  leaves,  boiled  in 
a  lixivium  with  a  little  faltpetre,  makes  excellent  tinder. 

The  petafites ,  or  common  butter-bur,  is  frequent  in  wet 
meadows  and  by  the  tides  of  rivers’.  Its  leaves  are  the  lar- 
geft  of  any  plant  in  Great  Britain,  and  in  heavy  rains  af¬ 
ford  a  feafonable  fheiter  to  poultry  and  other  fmall  animals* 

Fhe  root  dug  up  in  . the  fpring  is  relinous  and  aromatic.  A 
drachm  of  it  in  a  dofe  has  been  foinetimcs  given  as  a 
fudorific  and  alexipharmic  ;  but  as  it  poffeffes  thofe  virtues 
but  in  a  fmall  degree,  it  has  loft  its  reputation  in  the  fhops. 

TUTENAGO,  an  ore  of  zinc,  containing  commonly 
from  60  to  90  per  cent,  of  zinc,  the  remainder  iron,  and  a 
fmall  proportion  oF  clay. 

TUTOR,  in  the  civil  law,  is  one  chofen  to  look  to  the 
perions  and  eftate.of  children  left  by  their  fathers  and  mo¬ 
thers  in  their  minority.  The  different  kinds  of  tutory  efta* 
bliihed  among  the  Romans,  and  the  powers  and  duties  of 
tutors,  are  deferibed  in  Inf.  Leg .  1.  T.  XIII.  left.  1 .  and  2. 
to  which  the  reader  is  referred.  See  alfo  the  article  Guar- 
4  H  2  dian. 


Tutor 


Twelfth- 

Day. 
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dian. — For  the  nature  and  effefts  of  tutory  In  the  Scotch 
law,  which  is  founded  on  that  of  the  Romans,  fee  Scotch 
Law,  Part  III.  Sed.  7. 

,  Tutor  is  alfo  ufed  in  the  Englifh  univerfities  for  a  member 
of  fome  college  or  hall,  who  takes  on  him  the  inftru&ing  of 
young  {Indents  in  the  arts  and  faculties. 

TUTTY,  an  argillaceous  ore  of  zinc,  found  in  Perlia, 
formed  on  cylindrical  moulds  into  tubulous  pieces,  like  the 
1  ,ark  of  a  tree,  and  baked  to  a  moderate  hardnefs  ;  generally 
of  a  brownifh  colour,  and  full  of  fmall  protuberances  on  the 
cu thde,  fmooth  and  yellowifli  within,  fometimes  whitilh, 
and  fometimes.  with  a  biuiih  caft.  Like  other  argillaceous 
bodies,  it  becomes  harder  in  a  ftrong  fire ;  and  after  the  zinc 
Iras  been  revived  and  diffipated  by  inflammable  additions, 
cr  extracted  bv  acids,  the  remaining  earthy  matter  affords, 
with  oil  of  yitrol,  an  aluminous  lult. 

Tutty  is  celebrated  as  an  ophthalmic,  and  frequently,  em¬ 
ployed  as  Inch  in  unguents  and  cUlyria.  See  Pharmacy, 

TWEED,  a  river  of  Scotland,  which  rifes  on  the  con¬ 
fines  of  the  (Lire  of  Clydefdale,  and  running  call  ward  thro’ 
Twee  (kle,  and  dividing  the  (hire  of  Merfe  from  Teviotdale 
and  Northumberland,  falls  into  the  German  Sea  at  Berwick. 

It  abounds  with  fahnon.  .  .  f 

TWEED  ALE,  or  Peebles,  a  county  in  the  iouth  ot 
Scotland.  It  has  already  been  deferibed  under  the  word 
Peebles  ;  but  in  that  article  feveral  inaccuracies  were  com- 
mined,  which  a  gentleman  of  that  county  has  been  kind 
enough  to  point  out,  and  which  therefore  we  take  this  op¬ 
portunity  of  correfting.  .  . 

Tweedale  is  chiefly  a  grazing  county,  producing  excellent 
mutton  from  healthy  black-faced  fheep.  It  is  remarkable,  that 
among  this  particular  breed  the  rot  or  droplica.  oifeafe,  and 
the  trembling  illnefs,  are  exceedingly  rare,  uulefs  when  they 
happen  to  be  imported  by  ftranger  fheep.— 1  he  account 
which  we  f  ormerly  gave  of  the  vail  number  of  eels  fwarm.ng 
in  Weft- water  Loch,  and  tumbling  into  the  river  Yarrow 
at  particular  feafons,  is  a  iniftake.  At  prefent  no  greater 
number  of  eels  is  feen  there  than  in  other  rivers  and  lochs. 
This  loch  and  Yarrow  water  are  more  than  2C  miles  plun¬ 
der,  and  running  different  ways,  fo  that  the  account  af  any 
rate  was  impoffible.  The  lake  on  the  borders  of  Annandale 
is  at  prefent  called  Loch  Skeen,  and  not  Lec  h  Gennet;  the 
cataraft  which  it  forms  is  called  the  Grey  Mare  s  Tail:  the 
fall  is  into  Moffat  water.  Douglas  of  Cavers  ought  not  to 
have  been  reckoned  among  the  families  of  Tweedale,  as  that 
branch  of  the  Douglafes  belongs  to  a  different  county.  Our 
miftake  proceeded  from  this  circumflance  — In  very  ancient 
times  all  the  country  wafhed  by  the  Tweed  event  by  the 
name  of  Tweedale,  and  the  Douglafes  were  wardens  ot  that 
difliift.  Peebles  lies  in  N.  Lat,  55.  38.  W.  Long.  3. 

TWELFTH-day,  the  feftival  of  the  Epiphany,  or  the 
manifeftation  of  Chrift  to  the  Gentiles  ;  10  called,  as  being 


Y  N 

from  the  nativity  or  Chriftmas- 
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the  twelfth  day,  exclufive, 

TWILIGHT,  that  light,  whether  in  the  morning  be- 
fore  fun-rife,  or  in  the  evening  after  fun-fet,  fuppofed  to  be¬ 
gin  and  end  when  the  leaft  ftars  that  can  be  feen  by  the 
naked  eye  ceafe  or  begin  to  appear. 

TWINKLING  of  the  Stars.  See  Optics,  n  21. 
TWINS,  two  young  ones  delivered  at  a  birth,  by  an  ani. 
mal  which  ordinarily  brings  forth  but  one. 

TWITE,  in  ornithology.  See  Fjungilla. 

TYGER,  or  Tiger,  in  zoology.  See  Felis.  # 

TYLE,  or  dhLE,  in  building,  a  fort  ot  thin  laminated 
brick  ufed  on  the  roofs  of  houies  :  or,  more  properly,  a  kind 
of  fat  clayey  earth  kneaded  and  moulded  of  a  juft  thickncis, 
dried  and  burnt  in  a  kiln  like  brick,  and  ufed  in  the  cover¬ 
ing  and  paving  of  houies. 

TYMPAN,  among  printers,  a  double  frame  belonging 
to  the  prtfs,  covered  with  parchment,  on  which  the  blank 
{beets  ate  laid  in  order  to  be  printed  off.  See  Printing- 

PtcI's,  1 

TYMPANUM,  in  mechanics,  a  kind -of  wheel  placed 
round  an  axis  or  cylindrical  beam,  on  the  top  of  which  are 
two  levers  or  fixed'ftaves  for  the  moiecafily  turning  the  axis 
in  order  to  raife  a  weight  required.  The  tympanum  is 
much  the  lame  with  the  pentrochiiun  ;  but  that  the  cylinder 
of-  the  axis  of  the  peri-rochium  is  much  fhorter  and  leis  than 
the  cylinder  of  the  tympanum. 

Tympanum,  in  anatomy.  See  Anatomy,  n°  141. 
TYMPANY,  in  medicine.  See  Medicine,  niJ  337,  and 

Surgery,  n°  2 65.  _  ...  f 

TYNDALE  (William),  a  zealous  Englifh  reformer, 
and  memorable  for  having  made  the  hr (l  Englifh  ver- 
hon  of  the  Bible,  was  born  011  the  borders  of  Wales  fome 
time  before  1500.  He  was  of  Magdalene* hall  in  Oxtord*. 
where  he  diftinguifhed  himfelf  by  fucking  in  early  the  doc-  J 
trines  of  Luther,  and  by  as  zealoufly  propagating  thole 
doctrines  among  others.  .Afterwards  he  removed  to  Cam¬ 
bridge,  and  from  thence  went  to  live  wuth  a  gentleman  in 
Glouccfterfhire  in  the  capacity  of  tutor  to -Ins  children.— 
While  he  continued  there,  he  fhowed  himfelf  fo  furious  for 
Luther,  and  fo  inveterate  to  the  pope,  that  he  was  forced*, 
merely  for  the  fecurity  of  his  perfon,  to  leave  the  place. .  He 
next  endeavoured  to  get  into  the  ferviee  of  Tonftall  bifhop. 
of  Durham,  but  did  not  fuccced.  His  zeal  for  Luthcran- 
i.m  made  him  defirous  to  tranflate  the  New  Teftament  into* 
Englifli ;  and  as  this  could  not  lafely  be  done  in  England, 
he  went  into  Germany,  where,  fetting  ab®ut  the  woik,  he  fi- 
nifhed  it  in  1527.  He  then  began  with  the  Old  Teftament,  and 
finifned  the  five  books  of  Moles,  prefixing  difeourfes  to  each, 
book,  as  he  had  done  to  thofe  of  the  New  Teftament  (a). 
At  his  firft  going  over  into  Germany,  he  went  into  Saxo¬ 
ny,  and  had  much  conference  with  Luther  ;  and  then  re“ 
turning;  to  the  Netherlands,  made  his  abode  chiefly  at  Ant-. 

werp. 
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(a)  An  anecdote  is  told  of  Bilhop  Tonftal,  which  is  amufing  in  itfe^and^ 

!EhoS 

in  his  works  he  was  defining  a  new  and  more  correct  edition  but  he  was  poor  and  me  u  ‘h;h  h  Bifhop 

fold  off,  he  could  not  about  it:  fo  he  gave  Packman  ye£  the  lecond  edition 

paid  the  price,  and  brought  them  over,  and  burnt  ftln fine  be  n\r  t akin  in  F. nbHndAh e  1  ovd  chancellor,  in  a  pri- 

ous  perfons  difeerned  the  great  tamper  of  that  learned  Bifhop  m  it. 
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vrerp.  During  his  peregrinations  from  one  country  to  ano-  come,  who  could  doubt  but  that  fuch  a  myftery  typified  him, 
I-P‘-  ther,  he  fuffered  (hip wreck  upon  the  coaft  of  Holland,  and  fmce  he  was  to  be  the  Saviour  and  Deliverer  of  his  people  ? 

Jv -  toll  all  his  books  and  papers.  His  translations  of  the  Scrip-  and  who  would  not  be  prepared  to  believe  that  lie  wi.l  de- 

turcs  being  in  the  mean  time  fent  to  England,  made  a  great  liver  his  people,  and  favc  them  by  the  efufion  of  bis  blood, 

noile  there  ;  and,  in  the  opinion  of  the  clergy,  did  fo  much  when  it  is  obvious  that  it  is  to  the  immolation  of  a  lamb, 

oval  proclamation  was  iffued  out,  prohi- 


Typ*, 


miichief,  that  a  rc 

bith"  the  buying  or  reading  Inch  tranflation  or  tranflations. 
But  the  clergy  were  not  fatisfied  with  this,  they  knew  Tyn- 
dale  capable  of  doing  infinite  harm,  and  therefore  thought 
ot  nothing  lefs  than  removing  him  out  of  the  way.  For 
this  purpofe  one  Philips  was  fent  over  to  Antwerp,  who 
infnmated  hirmelf  into  h's  company,  and  under  the  pretext 
of  frienrt&ip  betrayed  him  into  cuftody.  He  was  fent  to 
the  caiile  of  Filford,  about  18  miles  from  Antwerp  ;  and 
though  the  Englifh  merchants  at  Antwerp’did  what  they 
could  to  procure  his  releafe,  and  letters  were  alfo  fent  from 
lord  Cromwell  and  others  out  of  England,  yet  Philips  be- 
ltirred  himfelf  fo  heartily,  that  lie  was  tried  and  condemned 
to  die.  He  was  firft  ft  rang!  td  by  the  hands  o^  the  common 
hangman,  and  then  burned  near  Filtord  cable,  in  1 536. 
While  he  was  tying  to  the  ftake,  he  cried  with  a  fervent 
and  loud  voice,  “Lord,  open  the  kin:r  of  England's  eyes.” 

TYPE  (rurv),  an  imprefiiou,  image,  or  repiefentatHn  of 
fome  model,  which  is  termed  the  antitype.  In  this  fenfe 
the  word  occurs  o' ten  in  the  writings  of  divines,  who  em* 

■  ploy  it  to  denote  that  prefignration  of  the  great  events  of 
man’s  redemption  which  they  have  found  or  fancied  in  the 
-  principal  tianfa&ions  recorded  in  the  Old  1  eftament. 

That  the  death  of  Chrift  for  the  fins  of  men,  and  his  re- 
furre&ion  from  the  dead  for  their  juftification,  were  prefi¬ 
gured  in  the  ritual  worfhip  inftituted  by  Moles,  is  indeed 
incontrovertible  *  ;  but  when  divines  coniidei  as  a  type  eve- 


chat  all  Iirad  owe  their  lives 
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Htb  ry  thing  mentioned  in  the  Hebrew  Scriptures,  in  which  an 


a&ive  imagination  can  difcover  the  flighted  refemblance  or 
analogy  to  any  circumftance  in  the  life,  or  death,  or  relur- 
re&ion,  of  Chrift,  they  expole  the  whole  doCtrine  of  types 
to  the  ridicule  of  unbelievers,  and  do  a  real  injury  to  that 
eanfe  which  it  is  their  prof  efied  intention  to  ierve.  To  con¬ 
tend.  as  fome  of  them  have  done,  that  the  extraction  of 
Eve  from  the  fide  of  Adam,  while  he  was  in  a  deep  deep, 
was  intended  as  a  type  of  the  Roman  foldiePs  piercing  our 
Saviour’s  tide  while  he  flept  the  fleep  ot  death ;  or  that  the 
envy  of  the  fona  of  Jacob  to  their  brother  Jufeph,  was  ty¬ 
pical  of  the  envy  of  the  Scribes  and  Pharifees  to  Jefus  the 
Meifiah,  is  to  burlefque  the  Scriptures,  and  infuk  reafon. 

The  nature  of  types  feems  indeed  to  be  very  little  under- 
ftood  even  by  thole  who  pretend  to  have  ftudied  them  with 
care.  They  are  generally  compared  to  prophecies  having 
a  double  fenfe,  and  aie  thought'  to  have  been  io  connived 
as  to*  give  information  of  the  future  events  to  which  they 
pointed  ;  but  the  information  which  they  gave  of  Chriftia- 
nity  mull  have  been  exceedingly  obfcure  to  thofe  who  lived 
before  the  coming  of  Chrift,  however  plain  it  may  appear  to 
us  who  can  now  compare  the  type  with  the  antitype.  A  diffe¬ 
rent  opinion  has  indeed  been  maintained,  not  only  by  my- 
ftical  cabbalifts,  who  will  maintain  any  thing  from  which 
common  ienfe  revolts,  but  alto  by  writers  who,  when  treat¬ 
ing  of  other  lubjedts,  have  ihown  that  they  poftefled  very 
found  underftandings.  One  of  the  abieft  defenders  ot  re¬ 
velation,  fpcaking  of  the  purpofe  for  which  the  paffovei:. 
was  inftituted,  alks,  u  What  is  the  price  and  worth  ot  a 
lamb,  vvhofe  blood  infallibly  gives  life  to  thole  who  are  tin¬ 
ged  with  it,  and  the  non-afperfion  or  negledl  of  which  is 
lufficient  to  condemn  Jew  and  Gentile  to  death  without  di- 
ilinttion  ?”  Taking  it  for  granted  that  this  queftion  is 
capable  of  no  anfwer  but  one  favourable  to  "he  concluljon 
which  he  wifhes  to  draw  from  it,  he  then  proceeds  in  the 
following  words ;  “  Though  the  Meifiah  was  not  already 


and  the  afpcrfion  of  its  blood, 

liberties  y 

That  the  facrifice  of  the  pafchal  lamb  for  the  fafety  0jr 

the  Ifraelites  was  typical  of  the  facrifice  of  the  Lamb  of^  ckrtftia* 
God  for  the  fins  or  the  world,  and  that  the  refemblance  or  Religion. 
analogy  of  the  type  to  the  antitype  was  in  many  refpe&s 
exceedingly  ftriking,  are  fads  known  to  every  Chriftian  ; 
but  they  could  not  poftibly  be  known  to  the  ancient  He¬ 
brews  before  it  was  revealed  to  them  that  Chriti  was  to  fuf- 
fer.  At  the  inflitution  of  the  paffover,  nothing  was  laid 
from  which  the  great  body  of  the  people  could  infer  that 
they  were  to  be  redeemed  from  death  and  fin  by  the  blood 
of  the  Meftiah,  as  their  fathers  had  in  Egypt  been  deliver¬ 
ed  from  the  deft  roving  angel  by  the  blood  of  the  immola¬ 
ted  latnb.  We  readily  agree  with  the  ingenious  wiiter* 
that  in  the  blood  of  a  lamb  there  is  no  worth  to  propitiate 
the  eternal  God,  and  from  him  to  purchafe  life  for  the  man 
who  is  fprinkled  with  it;  but  the  I  indites,  at  the  era  of 
their  departure  from  Eaypt,  held  opinions  very  different 
from  his  and  ours.  They  thought  groisly  of  the  Deity* 
and  believed,  with  their  fuperfti turns  mailers,  that  he  put 
the  higheil  value  on  animal  facritices.  In  the  New  Tella- 
ment  Chrift  is  called  our  Paffover,  and  (aid  to  have  been  fa- 
crificed  for  us.  Chriftians  therefore  cannot  doubt  but  that 
tire  Jewifh  facrifice  of  the  pafchal  lamb  was  emblematical  of 
the  great  facrifice  flain  on  the  crofs ;  but  as  the  majority  of 
the  ancient  Hebrews  were  ignorant  of  all  the  circumftances 
of  refemblance  between  the  type  and  antitype,  we  can-* 
not  conceive  how  they  ftiould  have  dreamed  of  a  future  pah* 
fover  of  which  their  own  was  but  an  empty  figure. 

Some  learned  men  indeed  feem  to  imagine,  that  when 
the  rites  of  the  law  were  inftituted,  the  people  were  taught 
to  confider  them  as  of  no  value  in  theinfelves,  but  merely  as 
fhadows  of  good  things  to  come,  and  that  by  means  of 
thefe  fnadows  a  diflinbl  and  even  fteady  view  was  given  to 
them  of  the  fubftance;  but  this  is  a  fuppoiition  which  receives 
no  fupport  from  Scripture.  That  Abraham,  who  rejoiced 
to  fee  Chrift’s  day,  and  feeing  it  was  glad  ;  that  Moles, 
who  was  diredled  to  make  all  things  relating  to  the  taber¬ 
nacle  according  to  the  pattern  fhowed  to  him  in  the  mount; 
and  that  fuch  other  individuals  as,  like  him,  could  look  up 
to  a  God  invifible,  and  perform  at  once  a  worfhip  purely 
fpiritual ;  that  thefe  men  were  admoniihed  that  the  ritual 
law  was  only  the  fhadow  of  a  future  and  more  perfect  dif- 
penfation  —cannot,  we  think,  be  queftioned.  Nay,  that  A- 
braham,  Mofes,  and  a  few  others,  may  have  had  as  accurate 
notions  of  Chriftianity  as  v/e  have  at  prefer,  is  a  pofition 
which  we  feel  not  ourfelves  inclined  to  controvert ;  but  that 
the  great  body  of  the  Hebrew  nation  was  taught  from  the; 
beginning  to  confider  their  law  as  imperfect,  or  as  deriving 
any  little  value  which  it  had  from  its  being  emblematical 
o!-  a  purer  worfhip  to  be  revealed  in  the  fulneis  of  time,  is  a 
fuppoiition  which  cannot  be  admitted  without  confounding, 
all  the  divifie  diipeniations. 

The  law  was  a  fchooimafter  given  to  the  pofterity  of  Ja¬ 
cob,  to  guard  them  from  idolatry,  ahd  to  train  them  by 
degrees  ror  the  coming  of  Chrift.  That  it  might  anfwer* 
this  purpofe  the  more  effectually,  prophets  were  raifed  up; 
from  time  to  time  to  point  out  its  iecret  and  fpiritual  mean¬ 
ing,  as  the  people  became  able  to  receive  it ;  and  no  realon» 
can  be  afiigrieci  for  the  introduction  of  fo  burdenfome  and 
carnal  a  ritual  between  the  fall  and  the  clear  revelation  of« 
redemption,  but  becaufe  mankind  at  large  were  not  at  thate 

period 
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period  capable  of  a  more  fpiritual  and  refined'  worfhip.  See 
Theology,  Part  II.  Seft.  iv. 

If  this  be  fo,  how*  abfurd  is  it  to  fuppofe  that  the  an¬ 
cient  Ifraelites  faw  through  their  facrifices  the  future  facri- 
fice  of  Chrifl,  and  the  fimple,  though  fublime,  worfhip  of 
the  Chriflian  church  ;  that  when  their  law  promised  tempo¬ 
ral  rewards  to  the  obedient,  they  looked  for  heavenly  ones 
through  the  Mefiiah  ;  and  that  when  they  were  offering  a 
fin-offering  for  their  tranfgreflions,  they  had  their  eyes  fix¬ 
ed  on  the  crofs  of  Chrifl,  being  aware  that  the  blood  of 
bulls  and  of  goats  could  never  take  away  fin  ?  Had  the  If¬ 
raelites,  at  their  deliverance  from  Egyptian  bondage,  been 
capable  of  all  this  faith,  it  is  not  to  be  fuppofed  that  the 
Father  of  Mercies  would  have  laid  upon  them  fuch  a  yoke 
of  ordinances ;  for  that  would  have  been  in  effe&  to  fay, 
though  you  are  capable  of  worfhipping  me  in  fpirit  and  in 
truth,  according  to  the  difpenfation  which  fhall  be  revealed 
to  your  poflerity,  yet  I  command  you  to  obferve  a  multi¬ 
farious  ritual,  which  you  know  to  be  preparatory  to  that 
difpenfation,  and  of  no  real  value  in  it f elf ! 

The  law  therefore  had  only  the  Jhadqnv  of  good  things 
to  come,  and  not  fuch  an  image  of  them,  as  that  merely  from 
beholding  the  type  mankind  could  acquire  an  accurate  notion 
of  the  antitype.  It  was  indeed  fo  contrived  as  naturally  to 
lead  the  thinking  part  of  the  nation  to  the  hopes  of  future 
redemption  ;  but  without  the  illnflrations  of  the  prophets 
it  could  not  of  itfelf  have  made  them  comprehend  the  means 
by  which  that  redemption  was  to  be  effected.  Between 
the  types  and  the  antitypes,  the  fhadow  and  the  fubflance, 
the  refemblance,  or,  to  fpeak  more  properly,  the  analogy, 
is  fo  ftriking,  that  no  unprejudiced  perfon  can  now  enter- 
teitain  a  doubt  but  that  the  law  and  the  gofpel  are  parts 
of  one  great  fclicme  of  providence,  which,  commercing  with 
the  fall,  was  completed  by  the  effufion  of  the  Holy  Spirit 
on  the  day  of  pentecofl.  But  it  would  be  2s  equitable  to 
condemn  a  Bacon  or  a  Newton  to  fpend  his  time  in  the 
amufements  of  children,  as  it  would  have  been  to  place  the 
Jews  under  the  ritual  law,  had  they  been  capable  of  acqui¬ 
ring  from  the  fhadows  of  that  law  adequate  notions  of  the 
fubflance  of  Chriftianity. 

Type,  among  letter-founders  and  printers,  the  kune  with 
letter.  See  Letter. 

Type  is  alfo  ufed  to  denote  the  order  obferved  in  the  in- 
tenfion  and  remiffion  of  fevers,  pulfes,  &c. 

TYPHAj  Cat’s  tail,  in  botany  :  A  genus  of  plants 
belonging  to  the  clafs  of  moncecia ,  and  order  of  triandria  ; 
and  in  the  natural  fyflem  ranging  under  the  3d  order,  Ca~ 
lamarU.  The  amentum  of  the  male  flower  is  cylindrical  ; 
the  calyx  is  tripetalous,  but  fcarcely  diftinguifhable  ;  there 
is  no  corolla.  The  female  has  a  cylindrical  amentum  below 
the  male  ;  the  calyx  is  compofcd  of  villous  hair ;  there  is 
no  corolla,  and  only  one  feed  fixed  in  a  capillary  pappus. 
There  are  two  fpecies,  both  natives  of  Britain  ;  the  latifolia 
and  anguflifolia. 

1.  Latifolia ,  great  cat’s  tail,  or  reed  mace,  is  frequent  in 
ponds  and  lakes.  The  flalk  is  fix  feet  high ;  the  leaves  a 
yard  long,  hardly  an  inch  wide,  convex  on  one  fide  ;  the 
amentum,  or  cylindrical  club,  which  terminates  the  flalk,  is 
about  fix  inches  long,  of  a  dark  brown  or  fifeous  colour. 
Cattle  will  fometimes  eat  the  leaves,  but  Schreber  thinks 
them  noxious  :  the  roots  have  fometimes  been  eaten  in  fa- 
lads,  and  the  'down  of  the  amentum  ufed  to  fluff  cufhions 
and  matreffes.  Linnseus  informs  us,  that  the  leaves  are 
ufed  by  the  coopers  in  Sweden  to  bind  the  hoops  of  their 
calks. 

2.  Angujlifolta ,  narrow-leaved  cat’s  tail,  is  found  in  pools 
and  ditches.  The  leaves  are  femi-cylindrical,  and  the  male 
and  female  fpike  are  remote  and  (lender. 

TYPHON.  See  Whirlwind. 
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Typhok,  the  devil  of  the  ancient  Egyptians.  See  Po¬ 
lytheism,  n°  29. 

TYPOGRAPHY,  the  art  of  printing.  See  Printing. 

TYRANNION,  a  celebrated  grammarian  in  Pompey’s 
time,  was  of  Amifus  in  the  kingdom  of  Pontus.  He  was 
the  fcholar  of  Dionytius  of  Thrace  at  Rhodes.  Pie  fell 
into  the  ban  Is  of  Lnciillus,  when  that  general  of  the  Ro- 
man  army  defeated  Mithridates,  and  feized  his  dominions. 
This  captivity  of  Tyrannion  wa^  no  difadvantage  to  him, 
fince  it  procured  him  an  opportunity  of  being  illuftrious  at 
Rome,  and  raifing  a  fortune.  He  fpent  it,  among  other 
things,  in  making  a  library  of  above  30,000  volumes.  He 
died  very  old,  being  worn  out  with  the  gout.  His  care  in 
colledling  books  contributed  very  much  to  the  prefervation 
of  Ariftotle’s  works. 

TYRANT,  among  the  ancients,  denoted  fimply  a  king 
or  monarch  ;  but  the  ill  ufe  which  feveral  perfons  invefted 
with  that  facred  charadter  made  of  it,  has  alteied’the  im¬ 
port  of  the  word  ;  and  tyrant  now  carries  with  it  the  idea 
of  an  unjuft  or  cruel  prince,  who  invades  the  people’s  liber¬ 
ty,  and  rules  in  a  more  defpotic  manner  than  the  laws  of  na¬ 
ture  or  of  the  country  allow. 

TYRE,  formerly  a  celebrated  city  of  Afia,  on  the  coaft 
of  Syria,  fituated  under  the  54th  degree  of  ealt  longitude, 
and  3  2d  of  north  latitude.  It  was  built,  according  to  fome 
writers,  2760  years  before  the  Chriflian  era.  There  were 
two  cities  of  that  name  ;  the  one  called  Pahtyrus ,  fituated 
on  the  continent ;  and  the  other  the  city  of  Tyre,  built  on 
an  ifland  about  half  a  mile  from  the  fhore.  It  was  about 
19  miles  in  circumference,  including  Paketyrus  ;  the  tows 
on  the  ifland  was  about  four  rriles  round.  The  buildings 
of  Tyre  were  very  magnificent;  the  walls  were  150  feet 
high,  and  broad  in  proportion.  This  city  was  at  one  pe¬ 
riod  the  mofl*  famous  commercial  city  in  the  world.  Of  its 
commercial  tranfadlions,  the  mofl  particular  account  that  h 
to  be  found  in  any  ancient  writer  has  been  given  by  the 
prophet  Ezekiel,  which  at  the  fame  time  conveys  a  mag¬ 
nificent  idea  of  the  extenfive  power  of  that  flate.  It 
refilled  Nebuchadnezzar  king  of  Babylon  for  13  years  ;  at 
the  end  of  which,  wearied  with  endlefs  efforts,  the  inha¬ 
bitants  refolved  to  place  the  fea  between  them  and  their 
enemy,  and  pafled  accordingly  into  the  ifland.  The  new 
city  flood  out  againfT  Alexander  the  Great  for  feven 
months  ;  and  before  he  could  take  it,  he  was  obliged  to  fill 
up  the  flrait  which  feparated  the  ifland  from  the  continent. 
It  was  repaired  afterwards  by  Adrian,  and  became  the  me¬ 
tropolis  of  the  province.  It  afterwards  fell  into  the  hands 
of  the  Arabs;  and  after  being  taken  by  Baldwin  II.  king 
of  Jcrufalem,  it  was  deflroyed  by  the  fultan  of  Egypt  in 
1  289,  and  abandoned,  never  more  to  rife  from  its  ruins.  An 
excellent  account  of  its  fituation  and  modern  flate  may  be 
found  in  Volney’s  Travels,  vol.  ii.  It  now  confifts  of  a 
fmall  village,  compofed  of  wretched  huts,  containing  about 
50  or  60  poor  families.  The  words  ©f  Ezekiel  arc  literally  ful¬ 
filled,  u  And  they  fhall  make  a  fport  of  their  riches.”  (E« 
zek.  xxvi.  12,  13,  14).  Mr  Bruce  faw  this  queen  of  the 
nations  converted  into  a  place  for  fi fliers  to  dry  their  nets 
in.  Its  harbour,  formerly  fo  famous  for  its  fhipping,  is 
now  almoft  choaked  up.  It  is  called  Sour  or  Tfour  by  the 
Orientals. 

TYRTAN  Dye.  See  Murex  and  Purpura. 

TYRONE,  a  county  of  Ireland,. in  the  province  of  Ul- 
fler,  46  miles  in  length  and  37  in  breadth;  bounded  on 
the  north  by  Londonderry,  on  the  eaft  by  Armagh  and 
Lough-Neagh,  on  the  fouth  by  Fermanagh,  and  on  the  weft 
by  Donnegal.  It  is  a  rough  and  rugged  country,  but  to¬ 
lerably  fruitful;  contains  12,683  houfes,  30  parifhes,  4  ba¬ 
ronies,  4  boroughs,  and  fends  10  members  to  parliament. 
The  principal  t$wn  is  Dungannon. 
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Vacuum.  TT  or  u>  2ct^  ^etter  ?-nc*  v°wel  of  our  alphabet, 
^  >  is  formed  in  the  voice  by  a  round  configuration  of  the 
lips-,  and  a  greater  extrufion  of  the  under  one  than  in  form^ 
w  the  letter  o,  and  the  tongue  is  alfo  more  cannulated. 
The  found  is  fhort  in  curjl ,  rnujl,  tun ,  tub  ;  but  is  lengthened 
by  a  final  e,  as  in  tune,  tube,  See-  In  fome  words  it  is  rather 
acute  than  lon«  ;  as  in  brute,  flute,  lute,  See.  It  is  moftly 
long  in  polyfyllables  ;  as  in  union ,  curious,  See ,  but  in  fome 
words  it  is  obfeure,  as  in  nature,  venture,  See .  This  letter 
in  the  form  oi  V  or  v,  is  properly  a  confonant,  and  as  fuch 
is  placed  before  all  the  vowels  ;  a3  in  vacant,  venal,  vibrate, 
Sec,  Though  the  letters  v  and  u  had  always  two  founds, 
they  had  only  the  form  v  till  the  beginning  tit  the  fourth 
century,  when  the  Other  form  was  introduced,  the  inconve¬ 
nience  of  exprefling  two  different  founds  by  the  lame  letter 
having  been  obferved  long  before.  In  numerals  V  Hands 
for  five  ;  and  with  a  dafn  added  at  top,  thus  V,  it  fignifies 
5000. 

In  abbreviations,  amengft  the  Romans,  V.  A.  flood  for 
veter ani  ajfignati ;  V.  B.  viro  lono  ;  V.  B.  A.  viri  loni  ar- 
litraln  ;  V.  L.  F.  vir  home  jidei  ;  V.  C.  vir  con/ulcris  ; 
V.  C.  C-  F.  vale,  conjux  cbarijjtme,  f elicit er  ;  V.  D.  D.  voto 
dedicator  ;  V.  G.  verbi  gratia  ;  Vir.  Ve.  virgo  vjhlis;  VL. 
videlicet;  V.  N.  quinto  nonarum, 

VACCINIUM,  the  w  hortl  e-berry,  or  Bilberry,  in 
botany  :  A  genus  of  plants  of  the  clafs  of  oftandria,  and  or¬ 
der  of  monogynia ;  and  arranged  in  the  natural  fyflem  under 
the  r  3th  order,  Bi comes.  The  calyx  is  fuperior  ;  the  co¬ 
rolla  monopetalous  ;  the  filaments  inferted  into  the  recep¬ 
tacle ;  the  berry  quadrilocular  and  polyfpermous.  't  here 
are  15  fpecies;  the  mod  remarkable  of  which  are, 

r.  The  myrtillus,  black  whorts,  whortle -berries,  or  bil¬ 
berries,  growing  in  woods  and  on  heaths  abundantly.  The 
flowers  frequently  vary,  with  five  figments  at  the  rim,  and 
with  ten  liamina.  The  berries  when  ripe  are  of  a  bln. 
ifh  black  colour  ;  but  a  lingular  variety,  with  white  berries, 
was  difeovered  by  the  duke  of  Athol,  growing  in  the 
woods,  about  mid-way  between  his  two  feats  of  Dunkeid 
and  Blair.  rI  he  berries  have  an  aflringent  q  uality.  In 
Arran  and  the  Weflern  Ifles  they  ate  given  in  diarrhoeas  and 
dyfentcries  with  good  effedt.  The  Highlanders  frequently 
eat  them  in  milk,  which  is  a  cooling  agreeable  food  ;  and 
fometimes  they  make  them  into  tarts  and  jellies,  which  lad 
they  mix  with  wliiiky,  to  give  it  a  relifh  to  (Dangers. — 
They  dye  a  violet  colour  ;  but  it  requires  to  be  fixed  with 
alum.  The  grous  feed  upon  them  iii  the  autumn. 

2.  The  uliginofum,  or  great  buberry-bufh,  is  found  in 
low  moid  grounds,  and  almod  at  the  fummits  of  the  High¬ 
land  mountains.  The  leaves  are  full  of  veins,  fmooth  and 
glaucous,  efpecially  on  the  under  fide;  the  berries  are  eatable, 
but  not  fomucli  edeemed  as  the  preceding  ;  as  they  are  apt, 
if  eaten  in  any  quantity,  to  give  the  hcadach. 

3.  The  vitis  idtta ,  or  red  whortle-beriies,  frequent  in 
dry  places,  in  heaths,  woods,  and  on  mountains.  The 
berries  have  an  acid  cooling  quality,  ufeful  to  quench  the 
third  in  fevers.  The  Swedes  are  very  fond  of  them  made 
into  the  form  of  a  rob  or  jelly,  which  they  eat  with  their 
meat  as  an  agreeable  acid,  proper  to  coried  the  animal  al¬ 
kali. 

#  4*  The  oxycoccus,  cran  berries,  mo fs- berries,  or  moor-ber¬ 
ries,  frequent  on  peat-bogs  in  the  Lowlands,  but  not  fo 
common  in  the  Highlands  of  Scotland.  The  (talks  are 


long,  (lender,  woody,  weak,  and  trailing  :  the  leaves  are  flifT,  Vacuum 
acutely  oval,  glaucous  underneath,  their  edges  turned  back,  |] 
and  grow  alternate  ;  two  or  three  flowers  grow  fingly  on  VaiUanf. 
long  red  footilalks  out  of  the  extremity  of  the  branches  ; 
the  flowers  are  red, -divided  deeply  into  four  acute  fegments, 
which  are  reflexed  quite  backwards ;  the  filaments  are  dow¬ 
ny  ;  the  anthene  ferruginous  and  longer  than  the  filaments  : 
the  berries  red,  and  about  the  fize  of  the  hawthorn  ber¬ 
ries  At  Longtown,  on  the  borders  of  Cumberland,  they 
are  made  fo  confiderable  an  article  of  commerce,  that,  at 
the  feafon  when  they  are  ripe,  not  lefs  than  20  1.  or  3ol.’s 
worth  are  fold  by  the  poor  people  each  market-day  for  five 
or  fix  weeks  together,  which  are  afterwards  difperfed  over 
different  parts  of  the  kingdom  for  making  the  well-known 
cranberry  tarts. 

VACUUM,  in  philofophy,  denotes  a  fpace  empty  or  de¬ 
void  of  all  matter  or  body. 

It  has  been  a  matter  of  much  difpute  among  philofophenj 
whether  there  be  in  .nature  a  perfect  vacuum,  or  fpace  void 
of  all  matter  ;  but  if  bodies  confifl  or  material  folid  atoms, 
it  is  evident  that  there  mud  be  vacuities,  or  motion  would 
be  impofiible  (See  Metaphysics,  nQ  193).  We  can  even 
produce  fomething  very  near  a  vacuum  in  the  receiver  of 
an  air  pump  and  in  the  Torricellian  tube  (fee  Pneumatics,. 
pa Jhri )  ;  and  it  is  very  doubtful  whether  the  particles  of 
the  denfeft  bodies  known  be  in  perfect  contact.  See  Op¬ 
tics,  n°  63 — 68. 

VADIUM,  a  pledge  in  law,  is  either  vivurn  or  mortuum , 

V adium  Vivum ,  or  Living  Pledge,  is  when  a  man  borrows 
a  fum  (fuppofe  2COl.)  of  another;  and  grants  him  an  eflate, 
as  of  20  1.  per  annum ,  to  hold  till  the  rents  and  profits  (hall 
repay  the  fum  fo  borrowed.  This  is  an  eflate  conditioned 
to  be  void  as  foon  as  fuch  fum  is  raifed.  And  in  this  cafe 
the  land  or  pledge  is  faid  to  be  living :  it  fubfifts,  and  fur- 
vives  the  debts ;  and,  immediately  on  the  difeharge  of  that, 
refults  back  to  the  borrower. 

V adwm  Mortuum or  Dead  Pledge.  See  Mortgage. 

VAGABOND,  or  Vagrant,  one  who  wanders  illegally, 
without  a  fettled  habitation.  Such  perions  are  cognizable 
by  the  laws.  See  Idleness. 

VAGINA,  properly  fignifies  a  (heath  or  fcabbard ;  and 
the  term  vagina  is  ufed  in  archite&ure  for  the  part  of  a  ter¬ 
minus,  becaufe  refetnbling  a  (heath  out  of  which  the  flattie 
feems  to  ifTue. 

Vagina,  in  anatomy,  a  canal  reaching  from  the  external 
orifice,  or  os  pudendi,  .of  women,  to  the  uterus. 

VAILLANT  (John  Foy),a  phyfklian  and  great  medal- 
ifl,  to  whom,  according  to  Voltaire,  France  was  indebted  for 
the  fcience  of  medals,  and  Louis  XIV.  for  one  half  of  his 
cabinet,  was  born  at  Beauvais  in  1632.  Through  the  means 
of  the  mini  Her  Colbert  he  travelled  into  Italy,  Greece,  E- 
gypt,  and  Perfia,  to  colled  medals  for  the  royal  cabinet  5 
and  returned  with  fo  many  as  made  the  king’s  cabinet  fu- 
perior  to  any  in  Europe.  In  one  of  his  voyages  the  (hip 
he  failed  in  was  fallen  upon  and  taken  by  an  Algerine  cor- 
fair.  After  a  captivity  of  near  five  months  he  was  permit¬ 
ted  to  return  to  France,  and  received  at  the  fame  time  20 
gold  medals  which  had  been  taken  from  him.  He  embark¬ 
ed  in  a  vefiel  bound  for  Marfeilles,  and  was  carried  on  with 
a  favourable  wand  for  two  days,  when  another  corfair  ap¬ 
peared,  which,  in  fpite  of  all  the  fail  they  could  make,  bore 
down  upon  them  within  the  reach  cannon-(hot.  Mr 

Vaillant 


Vatr 


Valencia. 
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Vaillant,  dreading  the  miseries  of  a  freft  flavery,  refolved, 
however,  to  fecure  the  medals  whieh  he  had  received  at  Al¬ 
giers,  and  in  order  thereto  {wallowed  them.  But  a  fudden 
turn  of  the  wind  freed  them  from  this  adverfary,  and  call 
them  upon  the  coafts  of  Catalonia  ;  where,  alter  expecting 
to  run  a  ground  every  moment,  they  at  length  fell  among 
the  lands  at  the  mouth  of  the  Rhone.  Mr  Vaillant  got 
to  fliore  in  a  fleiff,  but  felt  hirnfelf  extremely  incommoded 
with  the  medals  he  had  fv/allowed,  which  might  weigh  al¬ 
together  five  or  fix  ounces,  and  therefore  did  not  pafs  like 
Scarborough  waters.  He  had  recourfe  to  a  couple  of  phyf> 
clans,  who  were  a  little  puzzled  with  the  Angularity  of  his 
cafe  ;  however,  nature  relieved  him  from  time  to  time,  and 
he  found  himfelf  in  pofleflion  of  the  greatefl  part  of  his 
treafure  when  he  got  to  Lyons.  Here  he  explained,  with 
much  pleafure  to  his  friends,  thofe  medals  which  were  al¬ 
ready  come  to  hand,  as  well  as  thofe  which  were  daily  ex¬ 
pend  ;  among  which  lafl  was  an  Otho,  valuable  for  its  ra¬ 
rity. _ He  was  much  carefled  on  his  return  ;  and  when 

Louis  XIV.  gave  a  new  form  to  the  academy  of  inferip- 
tions  in  1701,  Mr  Vaillant  was  firft  made  affociate,  and  then 
penfionary.  Ke  wrote  feveral  works  relating  to  ancient 

coins,  and  died  in  1706.  . 

VAIR,  or  Vaire,  a  kind  of  fur,  formerly  nfed  for  lining 
the  garments  of  great  men  and  knignts  ot  renown.  It  is  re- 
prefeiited  in  engraving  by  the  figures  of  little  bells  reveried, 
ranged  in  a  line,  See  Heraldry,  Chap.  II.  Se<ft.  2.^ 

VAIRY,  in  heraldry,  expreffes  a  coat,  or  the  bearings  of 
a  coat,  when  charged  or  ehequered  with  vairs. 

VALAIS,  a  valley  in  Swiflerland,  which  extends  from 
the  fource  of  the  river  Rhone  to  the  lake  o'-  Geneva.  It  is 
near  100  miles  in  length,  but  the  breadth  is^very  unequal. 
It  is  bounded  on  the  north  by  the  Alp3,  which  feparate  it 
from  the  cantons  of  Bern  and  Uri,  on  the  eaft  by  the  moun¬ 
tains  of  Forche,  on  the  fouth  by  the  duchy  of  Milan  and  the 
Val  d’Aofte,  and  on  the  weft  by  vSavoy  and  the  republic  of 
Geneva.  The  inhabitants  profefs  the  Roman  Catholic  reli¬ 
gion,  and  are  fubjed  to  the  fwelling  of  the  throat  called 
bronchocele ;  and  idiots  are  faid  to  abound  among  them  more 
than  in  any  other  place  of  the  globe.  They  are  naturally 
hardy,  enterprifing,  and  good-natured.  It  is  Surrounded  on 
nil  fides  by  very  high  mountains,  molt  of  which  are  covered 
with  fnow  and  ice  that  never  thaw.  However,  the  {oil  is 
fertile  in  corn,  wine,  and  good  fruit.  I  he  mufeat-wine, 

,  which  is  produced  here,  is  excellent,  and  well  known  all 
over  Europe.  There  are  mineral  waters,  plenty  of  game, 
and  fome  mines.  This  country  comprehends  55  large  pa- 
ri (hes,  to  which  one  bifhop  only  belongs,  whofe  fee  is  at 
Sion  the  capital.  The  mountains  afford  good  pafture  for 
their  cattle  in  Summer,  and  their  harveft  continues  from  May 
to  O&ober  ;  it  being  Sooner  or  later  according  to  the  Situa¬ 
tion  of  the  place.  x  . 

VALANTIA,  in  botany  :  A  genus  of  plants  in  the  or¬ 
der  moncecla ,  of  the  clafs  polygamia ,  and  in  the  natural  iyftcm 
arranged  under  the  41ft  order,  th eafperifolU.  There  is 
Scarcely  any  calyx  ;  the  corolla  is  monopetalous,  flat,  four- 
parted  ;  the  ftamina  four,  with  Small  anthers  :  the  herma¬ 
phrodite  flowers  have  a  piftillum  with  a  large  germen,  a  bifid 
ftyle,  the  length  of  the  calyx,  and  one  feed ;  the  piftilla  of  the 
male  flowers  are  hardly  difcernible.  ^herc  are  eight  Species, 
only  one  of  which  is  a  native  of  Britain,  the  cruciata  ;  the 
{falks  of  which  are  Square,  the  whole  plant  hairy,  the  leaves 
oval  and  verticillate,  four  in  a  whirl  ;  the  flowers  are  yellow, 
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of  a  kingdom  :  and  is  bounded  on  the  eaft  and  fouth  by  the  Val^ 

.  .  ..  ~  ,  .11  .  1.  *  A  _  ' 


Mediterranean  fea,  on  the  north  by  Catalonia  and  Arragon,  , 

„  .  -kt  /-i  n  _ 1  1.1.-  1.: _ 1 _ a/ _ *  '  a,: 


and  grow  on  fhort  peduncles  out  of  the  alae  of.  the  leaves 
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The  "roots,  like  thofe  of  the  galiums,  to  which  it  is  nearly  re¬ 
lated,  will  dye  red.  It  is  aftringent,  and  was  once  ufed  as  a 
vulnerary ,  ' 

VALENCIA,  a  province  of  Spam,  which  ha?  the  title 
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and  on  the  weft  by  New  Caftile  and  the  kingdom  of  Mureia.  ^ 
It  is  about  165  miles  in  length,  and  63  in  breadth.  It  is 
one  of  the  moft  populous  and  agreeable  parts  of  Spain,  and 
where  they  enjoy  almoft  a  perpetual  Spring.  The.  great 
number  of  rivers  wherewith  it  is  watered  renders  it  extreme¬ 
ly  fertile,  particularly  in  fruits  and  wine.  There  a**e  very 
rugged  mountains  in  it,  which  contain  mines  of  alum  and 
other  minerals. 

Valencia,  a  city  of  Spain,  anckcapital  the  kingdom 
of  the  tame  name.  It  contains  about  1 2,000  houfes.  befides 
thofe  of  the  Suburbs  and  the  fummer-houfes  round  it.  It 
h?s  an  univerfuy,  and  an  arehbiftiop’s  fee  ;  and  was  trken 
from  the  Moors  by  the  Chriftians  in  the  13th  century.  The 
town  is  handfome,  and  adorned  with  very  fine  ftru&urts.  It 
is  not  very  ftrong,  though  there  are  Some  baftions  along  the 
fides  of  the  walls.  They  have  manufa&uresjn  wool  and  filk, 
which  bring  in  great  Sums  to  the  inhabitants.  It  is  Seated 
on  the  river  Guadalaviar,  over  which  there  are  five  handfome 
bridges;  and  it  is  about  three  miles  fYom  the  fea,  where  there 
is  a  harbour,  1  ro  miles  north  of  Murcia,  and  165  eaft  by 
fouth  of  Madrid.  This  city  furrendered  to  the  earl  of  Pe¬ 
terborough  in  the  year  1705 ;  but  it  was  loft  again  in  1707. 

W.  Long.  0.  10.  N.  Lat.  39.  23. 

VALENCIENNES,  an  ancient,  ftrong,  and  confiderahle 
city  of  France,  in  the  department  of  the  North  and  late  pro¬ 
vince  of  Hainault.  It  contains  about  20,000  fouls.  The 
S  eh  eld  divides  it  into  two  parts.  It  is  a  very  important 
place:  the  citadel  and  fortifications,  the  work  of  Vauban, 
were  conftrn&ed  by  order  of  Louis  XIV.  who  took  this 
town  fr®m  the  Spaniards.  It  was  confirmed  to  him  by  ti  c 
treaty  of  Nimeguen,  in  1678.  In  1793,  it  furrendered  to 
the  allies  after  a  Severe  Siege,  but  was  afterwards  abandoned; 
and  is  now  in  the  pofleflion  of  the  French  republicans.  Be¬ 
fides  lace,  this  city  is  noted  for  manufactories  of  woollen 
fluffs  and  very  fine  linens.  It  is  20  miles  weft-fouth-weft  of 
Mons,  17  nortli-eaft  of  Cambray,and  1 20  north-eaft  by  north 
of  Paris.  E.  Long.  3.  37.  N.  Lat.  50.  21. 

VALENS  (Flavius),  emperor  of  the  Eaft,  a  great  patron 
of  the  Arians.  Killed  by  the  Goths  in  the  year  379.  See 
Constantinople,  n°  76.  * 

VALENTINIAN  I.  emperor  of  the  Weft,  a  renown¬ 
ed  warrior,  but  a  tyrant  over  his  fubjeds.  See  Rome,  nS 
523. 

Valentinian  II.  emperor  of  the  Weft,  a  prince  celebra¬ 
ted  for  his  virtues,  and  above  all  for  his  moderation  ;  yet  a 
confpiracy  was  formed  againft  him  by  Arbogaftes,  the  com¬ 
mander  in  chief  of  his  armies ;  and  he  was  ftrangled  in  the 
year  392.  See  Rome,  n°  536. 

VALENTINIANS,  in  church -hiftory,  a  fed  of  Chriftian 
heretics,  who  fprung  up  in  the  fecond  century,  and  were  io 
called  from  their  leaded  Valentinus. 

The  Valentinians  were  only  a  branch  of  the  Gnoftics,  who 
realized  or  perfonified  the  Platonic  ideas  concerning  the 
Deity,  whom  they  called  Pleroma  or  Plenitude.  Their  fyftem 
was  this  :  the  firft  principle  is  Bythos,  /.  e.  Depth,  which 
remained  many  ages,  nnknown,  having  with  it  Ennoe  or 
Thought,  and  Sige  or  Silence;  from  thefe  fprung  the  Nous 
01  Intelligence,  which  is  the  only  fon,  equal  to  and  alone  ca¬ 
pable  of  comprehending  the  Bythos ;  the  lifter  of  Nous  they 
called  Aletheia  or  Truth;  and  thefe  conftituted  the  firft  qua- 
ternity  of  seons,  which  were  the  fource  and  original  of  all 
the  reft  :  for  Nous  and  Aletheia  produced  the  World  and 
Life  ;  and  from  thefe  two  proceeded  Man  and  the  Church. 
But  befides  thefe  8  principal  peons,  there  were  22  more;  the 
laft  of  which,  called  Sophia ,  being  delirous  to  arrive  at  the 
knowledge  of  Bythos,  gave  herfelf  a  great  deal  of  uneafinefs, 
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which  created  in  her  Anger  and  Fear, 

Matter.  But  the  Horos  or  Bounder  {looped  her,  preferred 
r  her  in  the  Pleroma,  and  reftored  her  to  Perfe&ion.  Sophia 
then  produced  the  Chrift  and  the  Holy  Spirit,  which  brought 
the  seons  to  their  laft  perfe&ion,  and  made  every  one  of  them 
contribute  their  utmoft  to  form  the  Saviour.  Her  Enthymefe, 
or  Thought,  dwelling  near  the  Pleroma,  perfe&ed  by  the 
Chrift,  produced  every  thing  that  is  in  the  world  by  its  di¬ 
vers  paffions.  The  Chrift  fent  into  it  the  Saviour,  accom¬ 
panied  with  angels,  who  delivered  it  from  its  paffions,  with¬ 
out  annihilating  it :  from  thence  was  formed  corporeal  mat¬ 
ter.  And  in  this  manner  did  they  romance  concerning  God, 
nature,  and  the  myfteries  of  the  Chriftian  religion. 

VALERIAN,  or  VaLerianus,  (Publius  Licinius),  em¬ 
peror  of  Rome,  remarkable  for  his  captivity  and  cruel  treat¬ 
ment  by  Sapor  I.  king  of  Perfia.  See  Rome,  n°  49 1 . 

VALERIANA,  in  botany  :  A  genus  of  plants  belong- 
ing  to  the  clafs  triandrla  and  order  monogynia ,  and  in  the  na¬ 
tural  fyftem  arranged  under  the  48th  order,  aggregate.  There 
is  hardly  any  calyx;  the  corolla  is  monopetalous,  gibbous  at 
the  bafe,  fituated  above  the  germen ;  there  is  only  one  feed. 
There  are  2  1  fpecies,  only  four  of  which  are  natives  of  Bri¬ 
tain,  the  officinalis,  the  locujia,  the  rubra ,  the  dioica ;  of  thefe 
only  the  officinalis  is  ufeful.  The  root  of  this  plant  is  per¬ 
ennial  :  the  (lalk  is  upright,  fmooth,  channelled,  round, 
branched,  and  rifes  from  two  to  four  feet  in  height :  the 
leaves  on  the  Item  are  placed  in  pairs  upon  ffiort  broad 
fheathes ;  they  are  compofed  of  feveral  lance-fhaped,  parti¬ 
ally  dentated,  veined,  fmooth  pinnae,  with  an 'odd  one  at  the 
end,  which  is  the  largeft  :  the  floral  leaves  are  fpear-fhaped 
and  pointed  ;  the  flowers  are  fmall,  of  a  white  or  purplifh 
colour,  and  terminate  the  ftem  and  branches  in  large  bunch¬ 
es.  It  flowers  in  June,  and  commonly  grows  about  hedges  and 
woods. 

It  is  fuppofed  to  be  the  ?>«  of  Diofcorides  and  Galen,  by< 
whom  it  is  mentioned  as  an  Aromatic  and  diuretic  :  it  was 
firft  brought  into  eftimation  in  convulfive  affe&ions  by  Fa- 
bius  Columna,  who  relates1  that  he  cured  himfelf  of  an  epi- 
lepfy  by  the  root  of  this  plant :  vve  are  told,  however,  that 
Columna  fuffered  a  relapfe  of  the  diforder  ;  and  no  further 
accounts  of  the  efficacy  of  valerian  in  epilepfy  followed  till 
thofe  pubhfhed  by  Dominicus  Panarolus  fifty  years  after¬ 
wards,  in  which  three  cafes  of  its  fuccefs- are,  given,  To 
thefe  may  be  added  many  other  inftances  of  the  good  effe&s 
of  valerian  root  in  this  difeafe}  fince  publifhed  by  Crnger, 
Schuchmann,  Riverius,  Sylvius,  Marchant,  Cliomel,  Sauva- 
ges,  TifTot,  and  others.  '  i  •  .if  O 

The  advantages  faid  to  be  derived  from  this  root  iri  epU 
lepfy  caufed  it  to  be  tried  in  feveral  other  Complaints  termed 
nervous ,  particularly  thofe  produced  by  1  increafed  'mobility 
and  irritability  of  the  nervous  fyftem,  in  which  it  has  been 
found  highly  ferviceabie.  Bergius  ftates  its  virtues  'to  be 
anthpafmodic,  diaphoretic,  emmenago^ue,  diuretic^  anthel¬ 
mintic.  The  root  in  lubftance  is  moft  effectual/  and  is 
ufually  given  in  powder  from  a  fcruplc  to  a  dram  :  uts  tin.  J 
pleafant  flavour  may  be  concealed  by  a  fmall  addition  of  mace. 
A  tiinfture  of  valerian  in  proof  fpirit  and  in  volatile  fpirit  are 
ordered  in  the  London  Pharmacopoeia. -‘-Cats  arc  very  fond  of 
the  fmell  of  this  root,  and  leem  to  be  intoxicated  by  it.  1 
VALERIUS  Max  imus,  a  Latin  hiftorian,  fprung  from 
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of  which  was  born  what  we  have  now  is  only  an  abridgment  of  the  work  written  Valet 
by  this  celebrated  hiftorian,  and  that  this  abridgment  was _r  H  . 
made  by  one  Nepotian  of  Africa.  However,  this  work  is  J*n 
well  written,  and  contains  a  great  number  of  memorable 
a&ions  performed  by  the  Greeks  and  Romans  that  are  wor-  ‘ 
thy  of  being  read. 

VALET,  a  French  term,  ufed  as  a  common  name  for  all 
domeftic  men-fervants  employed  in  the  more  fervile  offices, 
as  grooms,  footmen,  coachmen,  &c.  But  with  us  it  is  only 
ufed  in  the  phrafe  valet  de  chambre ,  which  is  a  fervant  whofe 
office  is  to  drefs  and  undrefs  his  mafler,  Sc c. 

VALET  TA,  a  city  of  Malta,  and  capital  of  the  ifland 
(fee  Malta,  np  26).  It  is  fituated  in  E.  Long.  14.  34. 

N.  Lat.  39.  54. 

V AL E TUDINARY,  among  medical  writers,  denotes  a 
perfon  of  a  weak  and  ficklv  conftitution,  and  frequently  out 
of  order. 

VALID,  in  law,  an  appellation  given  to  a£s,  deeds, 
tran factions,  See.  which  are  clothed  with  all  the  formalities 
rcqnilite  to  their  being  put  into  execution,  and  to  their  be¬ 
ing  admitted  in  a  court  of  juftice. 

VALLADOLID,  an  ancient,  large,  and  handfome  city 
of  Spain,  in  Old  Caflile,  and  capital  of  a  principality'  of  the 
fame  name,  with  a  bifhop’s  fee  and  an  univerfity.  It  is  fur- 
rounded  with  ftrong  walls,  embellifhed  with  handfome  build¬ 
ings,  large  public  fquares,  piazzas,  and  fountains.  It  is  large 
and  populous,  containing  1  t,0oo  houies,  with  fine  long  and 
broad  ftreets,  and  large  high  houfes,  adorned  with  balconies. 

I  he  market-place,  called  III  Campo ,  is  700  paces  in  circum¬ 
ference,  furrounded  with  a  great  number  of  convents,  and  is 
the  place  where  the  fairs  are  kept.  There  is  another  iquare 
in  the  middle  of  the  city,  furrounded  with  handfome  brick 
houfes,  having  under  them  piazzas,  where  people  may  walk 
dry  in  all  weathers.  Within  thefe  piazzas  merchants  and 
tradefmen  keep  their  fhops.  All  the  houfes  are  of  the  fame- 
height,  being  four  (lories ;  and  there  are  balconies  at  every 
window,  of  iron  gilt..  In  the  whole  there  are  70  monafte- 
ries  and  nunneries ;  the  fineft  of  which  is  that  of  the  Domi¬ 
nicans,  remarkable  for  its  church,  which  is  one  of  the  moft 
magnificent  in  the  city.  The  kings  refided  a  long  while  at 
this  place  ;  and  the  royal  palace,  which  (till  remains,  is  of 
very  large  extent,  though  but  two  ftories  high ;  within  are 
fine  paintings  of  various  kinds/  and  at  one  of  the  corners  a 
curious  clock,  made  in  the  fame  manner  as  that  of  Strafburg* 

The  houfe  of  the  inquifition  is  an  odd  fort  of  ftrudlure,  for 
there  are  no  windows,  but  a  few  holes  to  let  in  the  light.  The 
environs'of  the  city  are  a  fine  plain,  covered  with  gardens, 
orchards,  vineyards/meadows,  and  fields.  It  is  feated  on  the 
riVers  Efcurva  arid  Pefuerga,  in  W.  Long.  4.  25.  N.  Lat. 

41.  50. 

y  ALUE,  In  commerce,  denotes  the  price  or  worth  of  any 
thing.  *  ■ .  -  » 

VALVE,  in  hydraulics,  pneumatics,  &c.  is  a  kind  oflid 
or  cover  of  a  tube  dr  rvefiol  fo  contrived  as  to  open  one  way,  * 
but  which,  the  more  forcibly  it  is  preffed  the-  other  way,  the 
clofer  it  fhuts  the  aperture  ;  fo  that  it  either  admits  the  en¬ 
trance  of„a  fluid  into  the  tube  or  veflel,  and  prevents  its  re¬ 
turn;  or  admits  its  efcape,  and  prevents  its  re-entrance.  - 
Valcc,  ?  in  anatomy,  a  thin  membrane  applied  on  feveral 

srirl  f'.f  thf*  krtrUr  ..  „  „  (T,. . .  _ 
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r - ~~  cavities  and  veffels  of  the  body,  to  afford  apaffage  to  certain 

tne  families  of  the  Valero  and  Fabn,  which  made  him  take  t  humours  going  oneway,-  and  prevent  their  reflux  towards 
the  namp  of  VnlorU,*  He  ft&died  polite  literature,!  the i place  from  whence  they  came 


the  name  of  V a/ertus  Maxinius.  _  _ _ _ 

and  afterwards  followed  Sextus  Pompey  to  the  wars;  Ati 
his  return  he  compoled  an  account  of  the  aftions  and  remark-! 
able  fayings  of  the  Romans  and  other  great  men  ;  and  dedi-* 
cated  that  work  to  the  emperor  Tiberius/  Mafay  of  the  learn¬ 
ed  think  that  this  is  the  fame  that  is  now  extant,. ancUbearsi 
the  name  of  Valerius  Maximus';  but  others  maintain/  that 
.  VouXVIIL  Part  II. 


VAMPYRE,  a  fpecies  of  batl  See  Vespcrtilio. 

VAN,  a- term  derived-  from  the  French  avanti,  or  avaunt, 
fignifymg  before  or  Foreftioft*  of  ’any  thing ;  thus -we  fay,  the 
van-guard  of  the  army,  &c.  • 

•;  V  AN B  R UGH  { Sir  John ) ,  a  celebrated  Englifh  dfaurfa- 
tidwrifer  and  architect,  was  defeended  of  a  family  in  CTie- 
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Vand'ellin  {hire  which  came  from  France,  though  by  his  name- he -ap-/ 
pears  to  have  been  originally  of  Dutch  extra&ion.  He  was 
born  ab  ut  the  rcicjdle  of  the  reign  of  Charles  11.  and  recei¬ 
ved  a  liberal  education.  His  firft  comedy,  called  th cRdopfe, 
or  Virtue  in  Danger,  was  a  tied  .in ;the  year  1697  with  great 
applaufe ;  which  gave  him  Inch  encouragement,  that  he;  wrote  ; 
eleven  more  comedies.  He  was  the  friend  of  Mr  Copgreye, 
whofe 'genius  was  naturally  turned  for  dramatic. performances; 
and  thefe  two  gave  new  life  to  the  Englifh  ftage,-  and  refto- 
red  its  reputation,  which  had.  been  for  fome  time  linking  :  but 
their  making  vicious  perfons  their,  molt,  amiable  and.ftriking 
characters,  and  their  bordering  too. much  on  obfeenity,  could 
be  Pf  no  fervice  to  the  caufe  of  virtue  ;  and  therefore  if  was 
not  without  reafon  that  they  were  attacked  by  Mr  Collier, 
fo  his  piece  on  the  Immorality  rand  JProf^nencfs  pf  the  Stage. 
However, :  either  the  replication  Sir  Joftfo  gained/  by  his  co-  t 
medies,  or  his  ilcill  in  architecture,  procured  him  very  confix 
derablc  advantages.  He-  was  appointed -GUrericfoui  king.at 
arms,  which  he  afterwards  dil-pPted  of/  In  jyjb.he  was  ap-  t 
pointed  furveyor,  of  the  works  at  Greenwich  haidital;  he  wasi 
likewife  made  comptroller  generahofhisim^jefly’if  works,  and i 
furveyorof  all  the  gardens  and  waters  ; '  He  wa(s/ani  able  ar- 
chitedi;  but  hR  peiformance&  fo  that  wfiy  are  efjfoemcd  bea^yi 
Under  hjs  direction;  were-  raifei*  Rfoittieim-hqufeTn  Oxjord- 
fbire,  Claremont : in  Sparry, ,  and  his. ptym  hpiife  at  Whitebalk  t 
He  died  of  a  quinfey  in  17^6.  :  • 

V  ANDELLI  A,  in  botany  5,3  genua  of  plants  belonging 
to  the  clafs  ciiclynamia  and  . order  ttngiofpermic*  The  calyx  is' 
fubquadrtfvd  ;  t  be  corolla  lin-gent;  thie  tto©  .exterfot}  hkm  exits 
proceed  from  the  di fc.  of  the  lip  ohtlle  oorolla  ;  Jibe  antherse' 
are  connected  ;  the  capfuleds  uryfocular  and‘>poJiyfpeimoua. . 
There  is  onlyjope  ipecifcs[known,  th t.ci^ffufa.  c  r  i. 

V A  N  -  P  * K  M  E *  ’ s-.  L  A.N  D  See  PiEMIvN.  ,  1 
VANDYCK  {  Sir  Anthony),  -ajQt/lebrated  painter,  was 
born  at  Antwerp  in  the  year  1599..  U  n  Hiduhat  Vandyck’s. 
mother  wa§  pafionately  fpnd rofr emHoidery,  that  ihe  excel¬ 
led'  in~it,n^d  embroidered  fey  etgl*  hi  ft  ori  cal  *1  u  bj  edts  wjth  Inch/ 
f ujrp riii n gFkiik  that  they  h^ye*  been  efteemed  mofterpidees  by  - 
p^of  eieilts  itv that  art.  Reingdfcfheus  to./liaVe  bca?  fon  inkt 
itrudted  fo  the' fir  ft,  rudiments  cb£  grammar*.  foe;  began  byl  fend¬ 
ing  him  to  fehool  to  Jearn  reading  afnd.  writing  As  he  had? 
ink,  paper,  and  pens,  at  command,  he.  ami; fed  himfelf  more/ 
vyi tli  di-a  wing-%jures  and?  other  rffight  fketehe*/  than  ,wi  th  rnau  i 
Ring  letters.  Go>eidayihi8:m?fter  hav-fog  threatened  to  whip- 
one  oRuY  fehool- fellows;  V and y  ck ;p<foTyely  allured  him, f that 
he, need  not' fc^r  hfori  threats, ja&  he  wcfuld/takie^.carr  tot 

prevent  his  receiving  the-  threatened}  corredt4e(ri.-T~‘V'HDvv^ 
io  ?”  replied  _ his  fc hoohf el liow>  V  i/lhpairif  (replied  Van:- 
dvck)  .abate  co  your  ppfforiors  ;”  which4  he  did. -with  Hell, 
fkill,  that  when  the  mailer  drew  up  the  curtain,  he  laughedN 
io  immoderately  that  he  forgave  the-.- culp*  it.  'After,  {giving 
feveral  early  proofs  of  his  excellent  genius,  he  became  the? 
diftdpler  of,  the  illuihious  •'Rubens  T11  thd  ch'urefoof  the  An* 

„  guftine?.#t  Antwerp,  af  the  high  altar-,  is  a;  celebrated  pic¬ 
ture  of.  Ruben?,  mprefent-ing,  in  -ofte  part,  the  Virgin  Mary] 


fitting;  child  £e§ia!  in ^her  lap,-}  and  jn  another -part  . 

ie-vevfi faints,  male  and-ftmak,  handing*.  :  The^breaR  of  one?  country i  took?- h .refoltjmooj  of igoing  over  into  England. 

^an-  cordingiy  *he  borrowed  fome  gymeas  of  Teniers,  and  lei 


of  thefe,  St  Sebaitian,  is  laid  to  have  been-  painted  by  Van- 
dye  k  when  he  was  only;  a  difciple  of  Rubens;  This -great 
mailer -being  engaged  one  day  abroad,  his  dftciples  went  dntoJ 
his  paintmg-rpoipjiVliejre^aftej  rhayiiigvbeen  fome  time  em-t 
ployed  in  admiring  his  works,  _;they  >begmh  to  play  ®r  rornpt 
in  fuch  ^  mviriFier,  that  the  of'  St'Schaft(as,:.v.dn'ch.wa3 

n ot.yet  dry ^  wa^ br.uflied( avray  by  >a* hat  thr own?  at  rafodom . . 
This,  ^ccidcr^-  pjut-  am ;  end  ftp  >  their  play:  they  were  very, 
anxious  to  reflo.re  it,  fearing  that,  if  ^Rubens  difcdvered  it/ 
hey  fhould  aliqb«> dif€ardcd.  At  length  St, was  agreed  ibat 
Anthony  fhould.  undertake  to.  mend  the.  faints  hreafl.  Lu 
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fliort;  taking  his  matter's  pallet  and  brufhes,  he  fuceeedcd  fo  Van, 
well,  that  his  companions  imagined  Rubens  would  overlook  - 
it.  They  were  miltaken  ;  for  Rubens  at  his  return  knew 
immediately  that  fome  one  had’  touched  upon  his  perform¬ 
ance:  calling  his  difciples,  he  aflted  them  why  any  one  had 
dared  *  to  ‘  meddle*  with  his  painting?  i  bey  were  fome  time 
doubtful  whether  they  fhould ;  cpnftfs  Or  deny^  the  fa£t. 
Threats -at  length  prevailed:  'they;  Owned- that  Vandyck  lead 
thrown  hjs  lvat  upon  it.  Upon  this,  clofeing:  Vandyck, 
inftead  of  chiding  hjm?  he. told  him,  thatf“  it  was, -proper 
and  even  neceffary  for  him  to  tlp.vcl  into  Italy,  the  only 
lchooi  that -produced  excellent  painters;  and*  that,  if  he* 
would  take  his  advice,  he  w-ould,  arrive5 at  the  higheft  per- 
fe^ion/,‘  VapdyCk-  replied*  -  that  ‘f  he  was  very  defirous  of 
it;  but  that  his  p.iufe  wa^  not  equd  to  fuch  5  journey^  and 
that  he  feared  lie  fhould,  be  obliged. to  lell  his -hat  on  the 
roadd*  Rubens  allured,  him  that  that ,  fhould i  be  his  con¬ 
cern  ;  and  accordingly,  a -few  days  after,  he  made  him  a 
prefect  aft  a  y  111  le  rfuil  jDf  pifloles,  and  added  to  that  gift 
a  dapple,  grey  hpffe,  i  of  great  beauty,  to  carry  him  thither. 

Ip  returi^for  this,- Vandyck  painted  his  ’matter  a  chimney- 
piece  and!  afterwards  ;fet/ put  for  |  Italy,  about  the  year 
j-Ga.fj  beings  then  aboitt.*  £  1 1 op  22  years-  of  age.  Having 
ft  aid  a  ttror-ttime  at  jk>me,  he'removcd  to  Venice,  where  he 
attained  the  f  beautiful  *  colouring  [of  Titian,  Paul  Veroneie,, 
and  the  Venetian  fehool,  which  appeared  from  the  many  ex¬ 
cellent  pidlures.  he. drew  at  Genoa.  ,  . 

After  having  fpent  a  few  years  abroad,  he-  returned  to 
Flinders,  with  fo  noble,  fo  eaf/,  and?  natural  a  manner  of 
paiahiig*  that  Titian  hjmfelf  was  hardly  his  Superior  ;  and 
no  other  matter1  could. ecjual  him  in  portraits.  Soon  after 
hirS  return,  He  accidentally  met  with  jD.  leriers,.  who  ae- 
cbtted  him ;?wjtlr  great  politenefs,  and  afkedihim  whether  he 
had  much  bufinds  fince  he  came  from  Rome  ?  “  What  hu- 
hnefs,  think .  you,  can  I  have  had  time:  to  do  (replied  Van¬ 
dyck)'?  I  am  oitlyjutt  arrived  here;  Would  you  believe, 
that  I  offered  .  to4  draw  that  Tat  brewer’s  pi 6. tire  who  juft, 
patted  by  us  for  tWo  pjftolqs,  and  th^L  the /looby  laughod  in 
my  face,  .iayiilgf  it  was  top  dear  ?  I  ‘allure  you-,  that  if  the 
cards. do  not. turn  up  better,  T  fhajl,  make  no  long:  flay  ati 
BrtifftR”  Soon  after  this,  he,  painted  thofe  two  famous 
pj&nres,  the  Nativity  and  a  dying-Chrift  ;  the  ttrft  in  the. 
psrjfh  church,^ tbu  fecond  ir\  that  of  the  Capuchins,  at  1  ei- 
mcnid.  i  i 

,-rWhen  he:  was  dm  Holland  he  was  very  dettr  oust  ofe  Fr^n^ 
cis  Usft  tthe*  p^Uitp,  who-  Imd^iieat ; repute tibji  h>r  por¬ 

traits.  On  entering  his  100m,  he  att^d'tb'hkve  \m  pidure. 
dfajwq-i  ?  II a W,  f  wihex  fkhew  Vandyck  bnly  by-  fame/:  under- 
t6oki  it,*  ajidi  went  /to  wqrk.  The  latter  Feeing? h is,  head  ii-  - 
nifhedy roft’ tip,  faying,  that.it  was  a  ftriking  likendT  A(- 
tenya*'d§  hh  piropofed  to  Hals,  that  it  he.  would. fit  in  return,, 
bet  would  aljpdraw  his  pidlure;  to  which  Hals  bavibg.  pgreed, 
merdyjfrpm  curiottty,  exclaimcd^on  feet«g.*his  piflure  to  foon 
ftn ittmd,  ‘ffTboU  artithe  devily  or  ettfe  Vandyckdf  Thb  pic¬ 
ture  qfiHnls  has;beerr>emgravcd  by  Coftdr.p.t  therHaMie. 

.  Vsuidyok,  fifidiniRhe  could  mot  make  a  fortune,  in  his  own 

"  ■  *  '  *  -  1  1  Ac- 

jet  out,  i 

furniflied  with  letters  of  recommendation:  His  fupenor  ge¬ 
nius  foon  brought  him!  into  great  reputation  ;  and  above  all, 
he  excelled  ,  in  podtiaiitu,  which  he  drew  with  an  inconceivable  * 
facilityv-Jmd  f  or  which  hh  charged  ,a  very  liiglupnce,  accord- 
ingJo  the  inttrudfions;  which  had;  been  giveu  him- on  that 
l>cad;.i  It  isiafdrmcdv  that  for  fome  d£  them  he  received?400 
guin^ftS.  apiece.  ;  He  loon  found:  himfelf  loaded  with  honours.- 
andr-riches  ;.  and  as  he  liad  a  noble,  and  .generous  heart,  Ire 
maxkiaUugre.  fhitable  to  his. fortune.  He  married  on^  0 
the.IauTe£Ljhdies  of  the  Englifh. court,  a  daughter  of  the  lor 

Ruthven, 


l<iV, 


Vine 
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Ruthven,  earl  of  Cowry;  and,; though  fhe  J^i  but  little 
Vaooirs.  maintamed  her  with  a  grandeur  anfwerabPtoher 

Uy - '  birth-  Hf  hrmfck  was  generally  richly  drdTed  ;  his  coach 

«  and  equipage  were  magmficent,  and  his  retinue  was  uu 
tnerous;  h,s  table  was  elegant,  and  plentifully  furnifhcd  - 
and  he  often  entertained  h,s  guefts  after  dinner  with  a  con 
ccrt  performed  by  the  belt  Englilh  mnficians  of  London 
In  iliort,  his  houfe  was  fo  frequented  by  perfons  of  the 

«T!}  Tfr  ”f  b“;  fa“-  •h='  h»  4JS2S  ° , w 

refembled  the  court  of  a  prince  than  the  lodgings  of  a 
painter.  Notw;th  (landing  this  expence,  he  anlaffed  great 
wealth;  wlien  a  cbem.lt  had  the  art  to  infinuate  himfe/into 
h.selteem,  and  infpired  him  with  a  delire  of  converting  cop. 
per  into  gold :  but  the  Caret  had  no  other  effeft,  than  ma- 
king  him  convert  his.gold  into  fmoke.  .Rubens  being  in- 
formed  of  it,  wrote  to  his  difciple  :  he  acknowledged  his  er- 
ror,  and  correded  it.  At  length  Vandyck  being  at  an  early 
age  fubjeft  to  the  gout,  it  undermined  him  by -degrees,  and 
carried  him  to  the  grave  in  the  year  ,64 1,  at  the  age  of  42. 
He  was  buried  in  St  .Paul’s  ;  and  left  to  his  heii's  a  conf, 
■fterling C  dte’  whlC  1  fome  have  made  to  amount  to  oool. 

VANE,  a  thin  flip  of  bunting  hung  to  the  maft-head,  01- 
fome  otner  confpicuous  place  in  the  fltip,  to  (how  the  direc¬ 
tion  of  the  wind.  It  is  commonly  fewed  upon  a  wooden 
•  rame  called  thejod,  which  contains  two  holes  whereby  to 
flip  over  the  fpindle,  upon  which  it  turns  ahout  as 'the  wind 
changes.  *  , 

See  Efidendrum. 

V  A 1  OUR  in  philoiophy,  the  particles  of  bodies  rarefied 
by  heat,  and  thus  rendered  fpecilioally  lighter  than -the  at- 
mofphere,  in  which  they  rife  to  a  confiderable  height,  bee 
Evaporation,  Damp^Gas,  &c.  -  6 

Many  .kinds  of  vapour  are  unfriendly  to  animal  life,  but 
the  molt  noxious  are  thofe  which  arife  from  metallic  fub- 
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end  was  thrown  into  the  well,  reaching  within  one  foot  .of  Vapt 
the  bottom.  At  this  time  the  well  was  lo  intefted,  rthat  -a  Jl 
-candle  would  not  burn  Rta  fhort  dilfance  from  the-top;  but, 
arter  blowing  with  my  bellows  orfly  half  an  hour,  the  candle  ~  * 
burned  bright  at  the  bottom;  then.,  without  farther -d i fficul  ty, 

I  proceeded  in  the  work,  and  hniflied  my  well.  Wells  are 
often  made  .in: a  very  . flight  manner,  owing  to  the/difficulty 
of  working  dn  them,  and  there  have  been  feyera}  fatal,  {n- 
ltances  of  the  -danger  .attending , the  workmen  ;  but,  by  the 
above. method,  there  is  neither  difficulty  nor  danger  in  com¬ 
pleting  the  work  with* the  utmofl  folidity.  It  is  obvious, 
that  in  clean fing  vaults,  and  working  in  any  other  .fubterr.a- 
neous  place*  fubjed  to  damps  as  they  are  called,  the  ha  me 
method  mud  be  attended  with  the  'fame 'beneficial  effed 
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.f  In  the  imelting  and  refining,  of  .lead,  a  white  va¬ 
pour  artfes,  which,  ‘ailing  upon  the  grafs  in  the  neighbour- 

^  'TT  a  P°,for;ous  quality  to  it,  fo  that  the  cattle 
which  feed  there  will  die  ;  and  in  like  manner  ftagnant  wa¬ 
ters  impregnated  with  this  vapour  will  kill  fifh.  In  fome 
places  . the  earth  exhales -vapours  of  a  very  noxious  quality  ; 
fuch  as  the  Grotto  del  Cam,  and  other  places  in  Italy,  where 
a  mephitic  vapour  conftantly  hovers  overs  the  furface  of  the 
ground,  proving  inftamly  fatal  to  fuch  animals  as  are  im- 
merled  it.  In  iome  parts  of  the  world  there  have  been 
nftances  of  people  killed,  and  almofl  torn  to  pieces,  by  a  va- 
pour  fuddenly  burfhng  out  of  the  earth  under  their  feet. 

Ot  the  aqueous  vapour  raifed  from  the  earth  by  the  fun’s 
heat  are  formed  the  clouds;  but  though  thefe  are  commonly 
at  no  great  rhftance  from  the  earth,  we  cannot  from  thence 
determine  the  height  to  which  the  vapours  afeend.  Indeed, 
conndering  the  great  propenfity  of  water,  and  even  quick- 
lver  to  evaporate  in  the  moft  perfeft  vacuum  we  can  make, 

c" bt  s”d  f»' 

Vatours,  r.ox  ous,  method  of  difiipating.  The  following 

Z7T  T-h0d„0f  diffiPatin£  the  noxious  vapours  com. 
n  only  found  wells  and  other  inbterraneous  places,  is  rela¬ 
ted  in  the  Franl.  Philadel.  by  Mr  Robinfon  of  Philadelphia 
the  inventor.  “  Alter  various  unfuccefsful  t.ials  (lays  he) 
S  w  con  frier  how  I  could  convey  a  large  quantity 

fins  that  rhfTYhe  l?P  t0  the  b0tt0m  0t  the  wel1'  JnPP°- 
Vvfih  rl'  ‘e  f0Ur  W0,lld  neceEat‘ly  give  way  to  the  pure  air. 
in  ,  a  V‘T  1  Procured  a  Pair  of  fmith’s  bellows,  fixed 
the  f"00.  aS  t0  WOrk  *n  tire  fame  manner  as  at 

well  1^C‘  this  apparatus  being  placed  at  the  edle  of  the 
.  one  end  of  a  le  them  tube  (the  hofe  of  a  fire-engine) 
clolely  adapted  to  the  nofe  of  the  bellows,  and  the  other 


was 


- — —  ‘•“V  lame  ueneaciai  enect. 

Vapours,  in  medicine,  a  difeafe- properly  . called  hyps,  or 

the  hypochondriacal. difeafe,;  and  in  men  particularly,  the  fpleci. 
oce  Medicine,  n°. 276 and  321.  {  * 

VAfouR-Bath,  in  chemiitry,  a  term  applied  to  a  chemift’s 
bath  or  heat,  wherein  a  body  is  placed  fo  as  to  receive  the 
fumes  of  boiling  water.  It.-coniifts  of  t,vo  veffels,  d. fooled  over 
one  another  m  fuch  manner  as  that  the  vapour  railed  from 
■the  water  contained  in  the  lower  heats  the  matter  inciofed  m 
.the  upper.  It. 13  very  commodious  for  the  3ift'ilhWof  pdo- 
n.eprus  waters,  and, the , drawing  of  fpirit  of  . wine. 

e  alio  life  the  term  'u.  'ifymr.-hath,  when'-a  ii?k  perfon  is 
matte  to  receive  the  vapours  arifing  from  iome 'liquid  matter 
placed  over  a 'fire.  -Many  contrivances  have  beenpropofecl 
.01  this  pm  pqfe;  and  their  expediency  and  -utility  are  beft 
known  to  thafe  who  are  converlant  in  this  bufiuefs.  A  late 
Wr'teJ  ha?  fuggefled  a  new  conitrudliou  of  v.aw'ur'bdths ; 

the  whole  apparatus  is  reduced  to  mtimbbilew tin  pipes 
wrappvd.in  ftannel,  and  a  deal  box  with  a  cotton  cover, 'for 
‘‘VTd?0-*  °f  the  body  circulation,  of. the  vipour. 

VARi,  ,n  medicine,  little,  hard,  and  riidd-y  tiimors, 
winch  frequently  anted  the  faces  of  young  perfons  of  a  hot 
tempei  ament  of  body. 

VARIATION  of  the  Cornpafs,  is  the  deviation  of  the 
magnetic  or  manner’s  needle,  from  the  meridian' or  true 
north  and  fouth  line.  On  the  continent  it  is  called  the 

^  “  °f  the  magnetic  needle  ;  and  this  is  a  better  term, 

tor  realons  which  will  appear  by  and  by. 

Our  readers  know,  that  the  needle  of  a  mariner’s  com- 
pals  is  a  fmall  magnet,  exa&ly  poifed  on  its  middle,  and 
turning  freely  in  a  horizontal  diredion  on  a  fharp  point,  fo 
hat  ,t  always  arranges  ititlf  in  the  plane  of  the  magnetic 
,  1°.11'  ‘-■  need  not  add  any  thing  on  this  head  to  what 

(WlT  dtWtd  *n  the  anicles  C<>Mt,Ass  and  sl-zimutb 

fi  ,,Ab°Ut  tbe.  tb2e  that  polarity  of  the  magnet  was 
firlt  obferved  in  Europe,  whether  originally,  or  as  imported 
from  Oima,  the  magnetic  diredion,  both  in  EuropPe  and 
n  China,  was  neaily  111  the  plane  of  the  meridian.  It  was 
therefore  an  inell unable  p-eler.t  to  the  mariner,  giving  him 

ta'b,  .rl” in, liis,  crfc  ti>e  •-” 

J3uf  by  the  time  that  the  European  navigators  had  engaged 
in  them  adventurous  voya  -es  to  far  diftant  Ihores,  the  devi- 
ation  of  the  cornpafs  needle  from  the  meridian  was  very 

fit  IwTn  '"Europe;  and  it  is  lomewhat  furpiifmg  that 
the  Hutch  and  Lortuguele  navigators  did  not  obferve  it  on 
heir  own  coafts.  I  he  fon  „f  Columbus  p:  fkively  fays, 
that  it  was  obferved  by  ,1ns  father  in  his  firft  rava  ge. to  A- 
menca,  and  made  his  companions  fo  anxious  left  they  fhould 
not  find  the  way  back  again  to  their  own  country,  that 

an^ffi111^ ;e-Ufed  ^  Proceed-  ^  k  furprifing  that 
any  Aould  doubt  of  its  being  known  to  this  celebrated  na¬ 
vigator,  becaufe  he  even  endeavours  to  account  for  it  by 
fuppofing  the  needle  always  to  point  to  a  fixed  point  of  the 
heavens,  different  from  the  pole  of  the  world,  which  he  calls 
4  1  2  the 
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Variation ,  tHe  point' atiraBive.  It  is  at  any  rate  certain  that  Gonzales 

L - Oviedo  and  Sebaftian  Cabot  obferved  it  in  their  voyages 

Indeed  it  could  not  poffibly  e.fcape  them  ;  lot  in  fome 
parts  of  their  feveral  tracks  the  needle  deviated  above  25 
decrees  from  the  meridian  ;  and  the  rudeft  dead  reckoniiig, 
made  on  the  fuppofition  of  the  needle  pointiug  J"e u” ®  ft 
and  fouth,  mnft  have  thrown  the  navigators  into  t^  ut‘noit 
confufion.  It  would  indeed  be  very  difficult  for  them, ^un¬ 
prepared  for  this  fource  of  error,  to  make  any  toiw  b 
guefs  at  its  quantity,  till  they  got  to  fome  P^e  on  lho  e, 
where  they  could  draw  a  meridian  line,  ^ut  we  know  t  at 
fpheiical  trigonometry  was  at  that  time  abundantly  famd  ar 
to  the  mathematicians  of  Europe,  and  that  no  Perfo  ? 
tended  to  take  the  command  of  a  (hip  bound  to  a 
port  that  was  not  much  more  informed  in  this  fci^ce  d, 
mod  mailers  of  Ihips  are  now-a-days.  It  could  ™t  be  long, 
therefore,  before  the  methods  were  gwen  them  for  (  .c 
vering  the  variation  of  the  compafs  by  obferyat ?i>nt’ffee 
PtiTUPEs  and  Azimuths,  as  is  praft.fed  at  prefen :  (J* 
each  of  thefe  articles).  But  the  deviation  of  the  compafs 
from  the  meridian  was  not  generally  aUowed  by  math 
maticians,  who  had  not  yet  become  fenfible  o neceffi  y 
of  quitting  the  Ariftotelean  trammels,  and  inveftigating  na 
turl  by  experiments.  They  rather  chofe  to  charge  he 
navigators  with  inaccuracy  in  their  obfervat.ons  than  the 
lchoolmen  with  error  in  principles,  ^ro  de  M'dma 
Valladolid,  in  his  Arte  de  Navtggar,  publilhed  in  i^  p 
tivelv  denies  the  variation  of  the  compafs.  But  the  concur 
ring^eports  of  the  commanders  of  Ihips  on  drftant  voyages 
■in  zie\v years,  obliged  the  landfmen  in  their  clofets  to  give  up 
the  point ;  and  Martin  Cortez,  in  a  treat, fe  of  navigation, 
printed  at  Seville  before  1 556,  treats  it  as  a  thing  completely 
dlablilhed,  and  gives  rules  and  inftruments  for  difc°veri^g 
it s  quantity .  About  the  year  ,580  Norman  pubhfeed  his 
dil'covery  of  the  dip  of  the  needle,  and  fpeaks  largely  o 
the  horizontal  deviation  from  the  plane  of  the  meridian, 
and  attributes  it  to  the  attraftion  of  a  point,  not  m 
heavens,  but  in  the  earth,  and  defenbes  methods  by  which 
he  hoped  to  find  its  place.  To  the  third,  ami  all  tie Tub- 
"equent'  editions  of  Norman’s  book  (called  the  new  a.troc 
w)  was  fubjoined  a  differtation  by  Mr  Burroughs,  comp, 
trol  er  of  the  navy,  on  the  variation  of  the  compafs,  in 
which  are  recorded7  the  quantity  of  this  deviation  in  many 
places  ;  and  he  laments  the  obftacle  which  it  caufcs  to  na- 
vie ati on  by  its  total  uncertainty  previous  to  obfervation. 
The  author  indeed  offers  a  fort  of  rule  for  computing  it  a 
priori,  founded  on  fome  conjefture  as  to  its  caufe  but, 
with  the  modefty  and  candour  of  a  gentkman.  acknowledges 
:hat  this  is  but  a  guefs,  and  intreats  all  navigators  to  be  alft- 
duous  in  their  obfervations,  and  liberal  in  communicating 
them  to  the  public  ;  conjuring  them  to  conlider,  that  an  ih- 
terefted  regard  to  their  own  private  advantage,  by  conceal¬ 
ing  their  knowledge,  may  prove  the  ihipwreck  of  lh°uf^s 
of  brave  men.  Accordingly  obfervations  were ^l.beraUy  con- 
tributed  from  time  to  time,  and  were  publiftied  in  the  iub- 

feculent  treatifes  on  navigation.  .  , 

qfiut  in  16s;  the  mariners  were  thrown  into  a  new  and 
threat  perplexity,  by  the  publication  of  a  Dtfcourfe  mathema¬ 
tical  on  the  variation  of  the  Magnetical  Needle >  by  Mr  Henry 
Gillebrand,  Grelham  profeffor  of  aftronomy.  He  had  com¬ 
pand  the  variations  obferved  at  London  by  Burroughs,  Gun¬ 
ter  and  himfelf,  and  found  that  the  north  end  of  the  man¬ 
ned  needle  was  gradually  drawing  more  to  the  weftward. 
For  Norman  and  Burroughs  had  obferved  it  to  point  about 
•  J  , »  degrees  to  the  call  of  the  north  in  1 jS®  i  Gunter  ound 
'  Its  deviation  only  6J  in  ,622,  and  he  himfelf  had  obferved 
only  4°  in  1634  j  and  it  has  been  found  to  deviate  more 
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and  more  to  the  weftward  ever  f.nce,  as  may  be  feen  from  Vamno* 
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Mr  .bond,  teacner  oi  mauicurdut*  m 
ployed  to  take  care  of  and  improve  the  impreffions  of  the 
popular  treatifes  of  navigation,  about  the  1650,  decla- 
red.,  in  a  work  called  the  “  Seaniards  Kalendar,.  that  he 
had  difeovered  the  true  progrefs  of  the  deviation  of  the 
compafs  ;  and  publilhed  in  another  work,  called  the  “  Lon¬ 
gitude  Found,”  a  table  of  the  variation  for  50  years.  1  his 
was,  however,  a  very  gratuitous  fort  of  prognostication, 
not  founded  on  any  well-grounded  principles  ;  and  though 
it  tallied  very  well  with  the  obfervations  made  in  London, 
which  Ihowed  a  gradual  motion  to  the  weftward  at  the  rate 
of _ 12'  annually,  by  no  means  agreed  with  the  obferva¬ 

tions  made  in  other  places.  See  Pliil.  Tranf.  1668. 

But  this  glad  news  to  navigators  foon  loft  its  credit :  tor 
the  inconfiftency  with  obfervation  appeared  more  and  more 
every  day,  and  all  were  anxious  to  difeover  fome  general 
rule,  by  which  a  near  guefs  at  lead  might  be  made  as  to 
the  direftion  of  the  needle  in  the  moft  frequented  feas.  Mr 
Halley,  one  of  the  firtl  geometers  and  moft  zealous  philo- 
fophers  of  the  laft  century,  recommended  the  matter  m  the 
moft  earneft  manner  to  the  attention  of  government .5  and, 
after  much  unwearied  felicitation,  obtained  a  (hip  to  be  lent 
on  a  voyage  of  difeovery  for  this  very  purpofe.  He  got 
the  command  of  this  (hip,  in  which  he  repeatedly  traverfed 
the  Atlantic  Ocean,  and  went  as  far  as  the  50th  degree  o 
fouthern  latitude.  See  his  very  curious  fpeculations  on  this 
fubjedt  in  the  Phil.  Tranf.  1683  and  1692. 

After  he  had  collected  a  prodigious  number  of  obterva- 
tions  made  by  others,  and  compared  them  with  lus  own,  he 
publilhed  in  J700  a  fynoptical  account  of  them  in  a  very- 
ingenious  form  of  a  fea  ehart,  where  the  ocean  was  crofted 
by  a  number  of  lines  pafling  through  thoft  planes  where 
the  compafs  had  the  fame  deviation.  Thus,  in  every  point 
of  one  line  there  was  we  variation  in  1700;  in  every  point 
of  another  line  the  compafs  had  20  degrees  of  eaft  variation  j 
and  in  every  point  of  a  third  line  it  had  20°  of  weft  varia¬ 
tion.  Thefe  lines  have  fince  been  called  Halleyan  lines, 
ot  curves.  This  chart  was  received  with  univerfal  applaule, 
and  was  undoubtedly  one  of  the  moft  valuable  prefents  that 
fcience  has  made  to  the  arts.  But  though  recommended 
with  all  the  earneftnefs  which  its  importance  merited,  it 
was  offered  with  the  candour  and  the  caution  that  charac. 
terifes  a  real  philofopher  ardently  zealous  for  the  propaga¬ 
tion  of  true  knowledge.  Its  illuftrious  author  reminds  the 
public  of  the  inaccuracy  of  obfervations  collected  from  every 
quarter,  many  of  them  made  by  perfons  not  fufficiently  m- 
ftru&ed,  nor  provided  with  proper  inftruments  ;  many  alio 
without  dates,  and  moft  of  them  differing.  in  their  dates, 
fo  that  fome  reduction  was  neceffary  for  all,  in  order  to  bring 
them  to  a- common  epoch  ;  and  tins  mud  be  made 
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Vision,  having  an  unqueft  ion  able  principle  on  which  to  proceed. 

- '  He  laid,  that  he  plainly  faw  that  the  change  of  variation 

was  very  different  in  different  places,  and  in  the  fame  place  at 
different  times:  and  confelfes  that  he  had  not  difcovcred  any 
general  principle  by  which  thefe  changes  could  be  conne&ed. 

Halley’s  V ariation  Chart ,  however,  was  of  immenfe  life  ; 
but  it  became  gradually  lefs  valuable,  and  in  1745  was 
exceedingly  erroneous.  This  made  Meflrs  Mountaim  and 
Dodfon,  fellows  of  the  Royal  Society,  apply  to  the  admi- 
rality  and  to  the  great  trading  companies  for  permiffion  to 
infped  their  records,  and  to  extract  from  them  the  obferva* 
tions  of  the  variations  made  by  their  officers.  They  got  all 
the  affiftance  they  could  demand  ;  and,  after  having  com¬ 
pared  above  50,000  obfervations,  they  compofed  new  va¬ 
riation  charts,  fitted  for  1745  and  1756. 

The  polarity  of  the  magnetic  needle,  and  a  general  tho’ 
intricate  conne&ion  between  its  pofitions  in  all  "parts  of  the 
world,  naturally  caufes  the  philoiopher  to  fpeculate  about 
its  canfe.  We  fee  that  Cortez  afcribed  it  to  the  attra&ion 
of  an  eccentric  point,  and  that  Bond  thought  that  this  point 
was  placed  not  in  the  heavens,  but  in  the  earth.  This  no¬ 
tion  made  the  bafis  of  the  famous  Theory  of  Magnetifm  of 
JDr  Gilbert  of  Colchefter,  the  fir fh  fpedimen  of  experimen¬ 
tal  philofopliy  which  has  been  given  to  the  public.  It  was 
publifhed  about  the  year  1600:  he  was  an  intimate  ac- 
quaintance  of  the  great  experimental  philofopher  lord  Bacon, 
and  proceeded  entirely  according  to  the  plan  laid  down  by 
that  illuftrious  leader  in  his  Novum  Organum  Scientiarum. 

Gilbert  aflerted  that  the  earth  was  a  great  magnet,  and 
that  all  the  phenomena  of  the  mariner’s  compafs  were  the 
effeds  of  this  magnetifm.  He  fhowed  at  lead  that  thefe 
phenomena  were  precifely  fuch  as  would  refult  from  fuch  a 
constitution  of  the  earth  ;  that  is,  that  the  pofitions  of  the 
mariner’s  needle  in  different  parts  of  the  earth  were  precifely 
the  fame  with  thofe  of  a  fmall  magnet  fimilarly  fituated  with 
refped  to  a  very  large  one.  Although  he  had  made  more 

1  magnetic  experiments  than  all  that  had  gone  before  him 
put  together,  flill  the  magnetical  phenomena  were  but  fcan- 
tily  known  till  long  after.  But  Gilbert’s  theory  (for  fo  it 
I  muft  be  truly  efleemed)  of  the  magnetical  phenomena  is 
now  completely  confirmed.  The  whole  of  it  may  be  under¬ 
stood  from  the  following  general  propofition. 

Let  NS  (fig.  j.)  be  a  magnet,  of  which  N  is  the  north 
and  S  the  fouth  pole  :  Let  n  s  be  any  oblong  piece  of  iron, 
poifed  on  a  point  c  like  a  compafs  needle.  It  will  arrange 
itfelf  in  a  pofition  ncs  precifely  the  fame  with  that  which 
would  be  afiumed  by  a  compafs  needle  of  the  fame  fize  and 
fkape,  having  n  for  its  north  and  j  its  fouth  pole.  And 
while  the  piece  of  iron  remains  in  this  pofition,  it  will  be 
in  all  refpeds  a  magnet  fimilar  to  the  real  compafs  needle. 
The  pole  n  will  attract  the  fouth  pole  of  a  fmall  magnetifed 
needle,  and  repel  its  north  pole.  If  a  paper  be  held  over 
«  j,  and  fine  iron- filings  be  flrewed  on  it,  they  will  arrange 
tliemfelves  into  curves  ifiuing  from  one  of  its  ends  and  ter¬ 
minating  at  the  other,  in  the  fame  manner  as  they  will 
do  when  flrewed  on  a  paper  held  over  a  real  compafs 
needle.  But  this  magnetifm  is  quite  temporary  ;  for  if 
the  piece  of  iron  ns  be  turned  the  other  way,  placing  n 
where  s  now  is,  it  will  remain  there,  and  will  exhibit  the 
fame  phenomena.  We  may  here  add,  that  if  ns  be  almoft 
infinitely  fmall  in  companion  of  NS,  the  line  n  s  will  be  in 
hich  a  pofition  that  if  s  a,  s  b,  be  drawn  parallel  to  N  c, 

S  Cy  we  fhall  have  s  a  to  /  b  as  the  force  of  the  pole  N  to 
the  force  of  the  pole  S.  And  this  is  tile  true  caufe  of 
that  curious  difpofition  of  iron-filings  when  flrewed  round  a 
magnet.  Each  fragment  becomes  a  momentary  magnet, 
and  arranges  itfelf  in  the  true  magnetic  direction;  and  when 
io  arranged,  attracts  the  two  adjoining  fragments,  and  co- 
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operates  with  the  forces,  which  alfo  arrange  them.  We  Variation, 
throw  this  out  to  the  ingenious  mechanician  as  the  foun- ’ 
dation  of  a  complete  theory  of  the  magnetical  phenomena. 

When  the  filings  are  infinitely  fine,  the  curves  N c  S  have 
this  property,  that,  drawing  the  tangent  ncs,  we  always 
have  s  a  :  s  b  zz  force  of  N  :  force  of  S  ;  and  thus  we  may 
approximate  at  pleafure  to  the  law  of  magnetic  attraction 
and  repulfion.  The  public  may  expe&  to  have  foon  a  theo¬ 
ry  of  magnetifm  founded  on  this  principle,  and  applied  with 
the  completed;  fuccefs  to  every  phenomenon  yet  obferved. 

Now,  to  apply  this  theory  to  the  point  in  hand. — Let  ns 
(fig.  2.)  be  a  fmall  compafs  needle,  of  which  n  is  the  north 
and  j  the  fouth  pole :  let  this  needle  be  poifed  horizontally 
on  the  pin  c  d ;  and  let  rl  s'  be  the  pofition  of  the  dipping 
needle.  Take  any  long  bar  of  common  iron,  and  hold  it 
upright,  or  nearly  fo,  as  reprefented  by  AB;  The  lower 
end  B  will  repel  the  pole  n  and  will  attra&  the  pole  j,  thus 
exhibiting  the  properties  of  a  north  pole  of  the  bar  AB. 

Keeping  B  in  Its  place,  turn  the  bar  round  B1"  as  a  centre, 
till  it  come  into  the  pofition  A'B  nearly  parallel  to  rl  s\ 

You  will  obferve  the  compafs  needle  ns  attrad  the  end  B' 
with  either  pole  n  or  j,  when  B'A'  is  in  the  pofition  B' « 
perpendicular  to  the  direction  n'  s'  of  the  dipping  neeedle^ 
and  when  the  bar  has  come  into  the  pofition  B'A',  the  up¬ 
per  end  B'  will  fhow  itfelf  to  be  a  fouth  pole  by  attracting 
n  and  repelling  s. .  This  beautiful  experiment  was  exhibited 
to  the  Royal  Society  in  1673  by  Mr  Hindfhaw. 

From  this  it  appears,  that  the  great  magnet  in  the  earth 
induces  a  momentary  magnetifm  on  foft  iron  precifely  as  a 
common  magnet  would  do.  Therefore  (fays  Dr  Gilbert) 
it  induces  permanent  magnetifm  on  magnetifable  ores  of 
iron,  fuch  as  loadftones,  in  the  fame  manner  as  a  great  load- 
ftone  would  do  y  and  it  affedls  the  magnetifm  already  im¬ 
parted  to  a  piece  of  tempered  Heel  precifely  as  any  other 
great  magnet  would. 

Therefore  the  needle  of  the  mariner’s  compafs  in  every 
part  of  the  world  arranges  itfelf  in  the  magnetic  dire&ion,  fo 
that,  if  poifed  as  a  dipping  needle  ffiould  be,  it  will  be  a  tan¬ 
gent  to  one  of  the  curves  N  c  S  of  fig.  1.  The  horizontal 
needle  being  fo  poifed  as  to  be  capable  of  playing  only  in  a 
honzontal  plane,  will  only  arrange  itfelf  in  the plane  of  the  tri¬ 
angle  Nr  S.  ihat  end  of  fit  which  has  the  fame  magnetifm 
with  the  fouth  pole  S  of  the  great  magnet  included  in  the 
earth  will  be  turned  towards  its  north  pole  N.  Therefore 
what  vve  call  the  north  pole  of  a  needle  or  magnet  really 
has  the  magnetifm  of  the  fouth  pole  of  the  great  primitive 
magnet.  If  the  line  NS  be  called  the  axis^  apd  N  and  B 
the  poles  of  this  great  magnet,  the  plane  of  any  one  of 
thefe  curves  Nr  S  will  cut  the  earth’s  furface  in  the  circum¬ 
ference  of  a  circle,  great  or  fmall  according  as  the  plane 
does  or  does  not  pafs  through  the  centre  of  the  earth. 

Dr  Halley’s  firft  thought  was,  that  the-  north  pole  of  the 
great  magnet  or  loadftone  which  was  included  in  the  bowels 
of  the  earth  was  not  far  from  Baffin’s  Bay,  and  its  fouth 
pole  in  the  Indian  ocean  fonth-weft  from  New  Zealand. 

But  he  could  not  find  any  pofitions  of  thefe  two  poles  which 
would  give  the  needle  that  particular  pofition  which  it  was 
obferved  to  aflume  in  different  parts  of  the  world  ;  and  he 
concluded  that  the  great  terreftrial  loadftone  had  four  irre¬ 
gular  poles  (a  thing  not  unfrequent  in  natural  loadftones., 
and  ealily  producible  at  pleafure),  two  of  which  are  {Longer 
and  two  weaker.  When  the  compafs  is  at  a  great  diftance 
from  the  two  north  poles,  it  is  affedted  fo  as  to  be  direfted 
nearly  in- a  plane  paffing  through  the  ftrongeft.  But  if  we 
approach  it  much  more  to  the  weakeft,  the  greater  vicinity 
will  compenfate  for  the  fmaller  abfolute  force  of  the  weak 
pole,  and  occafion  confiderable  irregularities.  The  appear¬ 
ances  are  favourable  to  this  opinion.  If  this  be  the  **ea! 
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\V*fialion.  coriilltutlon  of  the  great  magnet,  it  is  almoft  a  defperate 
“'talk  to  afecrtain  by  computation  what  will  be  the  portion 
.of  the  needle.  Halley  feems  to  have  defpaired  ;  lor  he  was 
both  an  elegant  and  a  moft  expert  mathematician,  and  it 
would  have  coll  him  little  trouble  to  ^(certain  the  places  of 
two  pales  only,  and  the  dire&ion  which  thefe  vyouid  have 
given  to  the  needle.  But  to  fay  what  would  be  its  pofltion 
when  a  died  on  by  four  poles,  it  was  neceflary  to  know  the 


law  by  which  the  magnetic  action  varied  by  a  variation. of 
diflance  ;  and  even  when  this  is  known,  the  -computation 
would  have  been  exceedingly  difficult. 

In  order  to  account  for  the  change  of  variation,  Dr 
Hailey  fuppofes  this  internal  magnet  not  to  adhere  to  the 
external  ffiell  which  we  inhabit,  but  to  form  a  nucleus  or 
'kernel  detached  from  it  on  all  Tides,  and  to  be  'fo  poited  as  to 
revolve  freely  round  an  axis,  of  winch  he  hoped  to  difeover 
•*the  pofltion  by  obfervation  of  the  compafs.  The  philofo- 
plier  will  find  nothing  in  this  ingenious  hypothecs  ineon- 
lillent  with  our  knowledge  of  nature.  Dr  Halley  imagined 
;that  the  nucleus  revolved  from  eaft  to  weft  round  the  fame 
-axis  with  the  earth.  Thus  the  poles  of  the  magnet  would 
change  their  pofitions  relatively  to  the  earth’s  furface,  and 
this  would  change  the  direction  of  the  compafs  needle. 

The  great  Euler,  whole  delight  it  was  always  to  engage 
In  the  moft  difficult  mathematical  refearches  and  computa¬ 
tions,  undertook  to  afeertain  the  poiition  of  the  needle  m 
every  part  .of  the  earth.  His  diflertation  oil  this  fubjedt  is 
to  be  feen  in  the  13th  volume  of  the  Memoirs  of  the  Royal 
Academy  of  Berlin,  and  is  exceedingly  beautiful,  abounding 
in  thole  analytical  tours  d^ndrejje  in  which  he  iurpaffed  all 
the  world.  He  has  reduced  the  computation  to  a  wonder¬ 
ful  fimplicity. 

He  found,  however,  that  four  poles  would  engage  lnm 
in  an  analylis  which  would  be  exceffively  intricate,  and  has 
contented  himfelf  with  computing  for  two  only  ;  ©bierving 
.that  this  fuppofltion  agrees  fo  well  with  obfervation,  that 
it  is  highly  probable  that  this  is  the  real  conftitution  of  the 
terreftr ial  magnet,  and  that  the  coincidence  would  have 
been  perfedl  if  he  had  hit  on  the  due  pofitions  of  the  two 
poles.  He  places  one  of  them  in  lat.  76°  north,  and  long. 
96°  weft  from  Teneriffe.  The  fouth  pole  is  pheed  in  lat. 
58°  fouth,  and  long.  158°  weft  from  Teneriffe*  Thefe  are 
4:heir  fituations  for  1757.  — Mr  Euler  has  annexed  to  his 
diflertation  a  chart  of  Halleyan  curves  fuited  to  thefe  af- 
iumptions,  and  fitted  to  the  year  1757. 

It  muft  be  acknowledged,  that  the  general  courfe  of  the 
variations  according  to  this  theory  greatly  refembles  the 
real  flate  of  things/ and  we  cannot  but  own  ourielves  highly 
indebted  to  this  great  mathematician  for  having  made  fo  hne 
a  firft  attempt.  He  has  improved  it  very  considerably  in 
another  diflertation  in  the  22d  volume  of  thefe  memoiis. 
But  there  are  ftiil  fuch  great  differences,  that  the  theory  is 
of  no  fervice  to  the  navigator,  and  it  or.ly  ferves  as  an  ex¬ 
cellent  model  for  a  farther  profecution  of  the  fubjedk  Since 
that  time  another  large  variation  chart  has  been  publilhed, 
fitted  to  a  late  period  ;  but  the  public  has  not  fufficient 
information  of  the  authorities  or  obfervations  on  which  it 
is  founded. 

The  great  objedt  in  all  thefe  charts  is  to  facilitate  the 
difeovery  of  a  {hip’s  longitude  at  fea.  For  the  lines  of  va¬ 
riation  being  drawn  on  the  chart,  and  the  variation  and  the 
latitude  being  obferved  at  fea,  we  have  only  to  look  on  the 
chart  for  the  infcerfe&ion  of  the  parallel  of  obferved  latitude 
and  the  Halleyan  curve  of  obferved  variation.  this  inter- 
ie&ion  muft  be  the  place  of  the  {hip.  This  being  the  pur- 
pofe,  the  Halleyan  lines  are  of  great  fervice  ;  but  they  do 
not  give  us  a  ready  conception  of  the  dire&ion  of  the  needle. 
"Wz  have  always  to  imagine  a  line  drawn  through  the  point, 
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cutting  tbs  meridian  in  the  afigle  correfponding  to  the  Hal.  v. 
leyan  line.  We  fhotfkl  learn  -the  general  magnetic  affec-  ’-*(**** 
lions  of  the  globe  much  better  if  a  number  of  magnetic 
x  meridians  were  drawn.  Thefe  are  the  interfcdlions  of  the 
earth’s  furface  with  planes  paffing  through  the  magnetical 
axis,  cutting  one  another  in. angles  of  50  or  io°.  This  would 
both  (how  us  the  places  of  the  magnetic  poles  much  more 
idearly,  and  would,  in  every  place,  fhow  us  at  once  the  di- 


redion  of  the ‘needle.  In  all  thole  places  where  thefe  magne¬ 
tic^. curves  touch  the  meridians,  there  is  no  variation;  and 
the  variation  in  every  other  place  is  the  angle  contained  be¬ 
tween  thefe  magnetical  meridians  and  the  true  ones. 

The  program  .of  a  work  of  this  kind  has  been  pubhfhed 
by  a  Mr  Churchman,  wihp  appears  to  have  engaged  in  the 
inveftigation  with  great  zeal  and  confiderable  opportunities. 
He  had  Teen  employed  in  fome  operations  connected  with 
furveys  of  the  back  fettlements  in  North  America.  It  13 
pretty  certain  that  the  north  magnetic  pole  (or  point,  as  Mr 
Churchman  choofes  to  call  it)  is  not  far  removed  from  the 
llations  given  it  by  Halley  and  Euler ;  and  there  feems  no 
doubt  but  .that  in  the  countries  between  Hudfon’s  Bay  and 
the  weftern  coafts  of  North  America  the  needle  will  have 
every  pofltion  with  refpe&to  the  terreftrial  meridian,  fo  that 
the  north  end  of  a  compafs  needle  will  even  point  due  fouth 
in  feveral  places.  Mr  Churchman  has  folicited  aflillanoe 
from  all  quarters,  to  enable  him  to  travel  (e  the  whole  oE 
that  inhofpitable  country  with  the  compafs  in  his  hand.  It 
were  greatly  to  be  wiffied  that  our  gracious.fovereign,  who 
has  always  {flown  fuch  a  love  for  the  promotion  of  nautical 
fcience,  and  who  has  fo  mimificently  contributed  to  it,  al¬ 
ready  enriching  the  world  with  the  moll .valuable  difeoveries, 
and  thus  laying  pofterity  under  unfpeakable  obligations ;  it 
were  greatly  to  be  wifhed  that  he  would  put  this  almoft 
finifflmg  ftroke  to  the  noble  work,  and  enable  Mr  Church¬ 
man,  or  fome  fitter  perfon,  if  fuch  can  be  found,  to  profe- 
cute  this  moft  interefting  inquiry.  Almoft  every  thing 
that  can  be  defired  would  be  obtained  by  a  few  wdl-chojen 
obfervations  made  in  thofe  regions.  It  would  be  of  immenfe 
advantage  to  have  the  dips  aleertained  with  great  precilion. 
Thefe  would  enable  us  to  judge  at  what  depth  under  the 
furface  the  pole  is  fituated  ;  for  the  well  informed  mechani¬ 
cian,  who  will  ftudy  ferioufly  what  we  have  faid  about 
the  magnetical  curves,  will  fee  that  a  compafs .  needle, 
when  compared  with  the  great  terreftrial  magnet,  is  but  as 
a  particle  of  iron-filings  compared  to  a  very  large  artificial 
magnet.  Therefore,  from  the  pofltion  of  the  dipping 
needle,  we  may  infer  the  place  of  the  pole,  if  the  law  of 
magnetic  adri'em  be  given  ;  and  this  law  may  be  found  by 
means  of  other  experiments  which  we  could  point  out. 

Mr  Churchman  has  adopted  the  opinion  of  only  two  poles. 
According  to  him,  the  north  pole  lies  (in  1800)  in  Lat. 
58-  N.  and  Long.  1340  weft  from  Greenwich,  very  near 
Cape  Fair-weather;  and  the  fouth  pole  lies  in  Lat.  >8®  S. 

-  and  Lon.  1 65°  E  from  Greenwich.  He  alio  imagines 
that  the  north,  pole  has  moved  to  the  eaftward,  on  a  paral¬ 
lel  of  latitude,  about  65  iince  the  beginning  of  laft  century 
( from  i6co),  and  concludes  that  it  makes  a  -evolution  in 
1096  years.  1  he  fouthern  pole  lias  moved  lefs,  anc^c0®* 
pletes  its  revolution  in  2289  years.  This  motion  he  afcribesj 
to  fome  influences  which  he  calls  magnetic  tides,  and  whicni 
he  feems  to  confider  as  celeftial.  This  he  infers  from  t  a 
changes  of  variation.  He  announces  a  phyfleal  theory  on 
this  fubjedb,  which,  he  fays,  enables  him  to  compute  the  v*-| 
riation  with  piecifion  for  any  time  paft  or  to  come ;  and 
even  gives  the  procefs  of  trigonometrical  computation  1  n-J 
ftrated  by  examples.  But  as  this  publication  (entit  e  . 
Magnetic  Atlas,  publifned  for  the  Author,  by  | 

Harvey,  1794)  is  only  a  program,  he  exprefles 
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,.*»  fcurelf,  and  fomewhat  enigmatical!)',  refpe&!n??  his  theory 
^'■waiting  (or  encouragement  to  make  the  obfervations  which 
are  neceflary  for  completing  it.  He  has,  inthe  mean  time 
aeeompanied  hist  account  of  the  theory  with  a’ chart,  in  the 
form  of  gullets,  for  covering  a  globe  of  i  5  inches  diameter, 
objefting  very  juftly  to  the  great  diftortion  which  Wright’s 
charts  occafion  in  every  part  near  the  poles.  This' diftor¬ 
tion  is  fuch  as  totally  to  change  the  appearance  of  the  curves 
in  thole  very  places  where  their  appearauce  and  magnitude 
|  1  are  of  the  greateil  moment, 

Mr  Churchman  has  alfo  accompanied  his  work  with  the 
I  returns  which  he  has  received  from  feveraf  perfons  eminent 
I  for  their  rank' or  learning,  tb  whom  he  had  •  applied  ♦•or  en- 
I  j  couragement  and  affi fiance.  They  ate  poKte,  but,  we  think, 

I  pot  fo  encouraging  fuch  zeal  in-  fuch  a^caufe  had  good 
1  reaton  to  exped.  We  acknowledge  that  there  are •ciicum- 
flances  which  juftify  caution -in  promrfes  of  this  nature.1  His 
prefer*  arc  very  great,  and  not.  qualified  with  any  doubt.  * 
Some  of  his  proofs  are  not  very  convincing,  and  there  arb 
fome  confiderable  defe&s  in  the  fcieiitiftc  part.  Hq  fpeaks 
in  fuch  terms  of  the  magnetic  influences  as  plainly  Uad’us  to 
conclude  that  they  refemble,  in  efftd  ar  lead;  the  ordinary 
atotw  of  magnets.  Me  fpeaks-of  the  influence  of  o if e  pole 
being  greater  than  that  of  the  other  ;  and  fays,  that  in  this 
cafe  the  magnetic  equator,  where  the  needle  will  be  paral¬ 
lel  to  the  axis,  \vftl  not -be  in- the  middle  bet  ween  the  poles. 
This  is  true  of  a  common  magnet.  He  mu  ft  therefore 
abide  by  this  fuppofition'1  in  its  other  cbnfequences.  The 
magnetic  meridians  mu  ft  be  planes  pafTrng  through-  this 
axis,  and  therefore*  muft-  be  circles  on  the  fur  face"  of  the 
earth.  This  is  incompatible' with  the  observations  ;  nay, 
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ever  being  fub]e$ed  to  accurate  calculation*  We  believe,'  Variations 
indeed,  that  there  is  a  cofmical  change  going  on  in  the  earth, 
which  will  produce  a  progreftive  change  in  the  variation  of 
the  needle";  and  we  fee  none  more  likely  than  Dr  Halley’s' 
notion.  There  is  nothing  repugnant  to  our  knowledge  of 
the  iVniverfe  -on  tire  fiippofttion  of  a  magnetic  nucleus  revol¬ 
ving  w'ithin  this  earth;  andTt  is  very  ealy  to  conceive  a  very7 
fimpln  motion  of  revolution,  which  (hall  produce  the  very' 
rfiotidn  of'the  fenfible  poles  which  Mr  Churchfrian  contends-* 
fori  We  need  only  fuppofe  that  the  magrietical  axis  of 
this  nucleus  is  not  its  axis  of  revolution.  It  may  not  even 
hiftarthat  axis  ;'  and  this  circurtiftance  will  caufe  the"  two 
poles  to.  Have  different:  degrees  of  motion  in  relation  to  the 
mell  which  furfounds  it. 

But  this  regular  progrefs  of  th’e  magnet  within  the- earths 
may-  produce  very  irregular  motions -of  the-  compafs  needle,  t 
by  the  intervetr ion '  of  a  third  body  fufceptible  of  magne- 
tifm.-  The  theory  of  which  we  have  jail* given  a  hint  comes*, 
here  tb  our  afTiftance.*  Suppofe  N8  (fig.  3.)  to  reprefent 
the  primitive  magnet  in- the  earth,  and  ns  to  be  a  ftraturri 
of  iromore  fufceptible  of  magnetiirn.  Alfo  let  «' s'  be  ano- 
th‘er  fmalL  rnafs  of  a  flmfilar  ore  ;  and  let  their  htuatibns  and* 
magnitudes  be  fuch  as  is  exhibited  in  the  figure.  The*fa£b 
w;ll  be,;  that  n  wifi  be  the  north  pole  and  s  the  foil  th- bole  oft 
the  great  ftratum,  and  tl  and  f  will  be  the  north  and  fouth> 
poles  of  the  fmall  rnafs  or* loadftone.  Any  peffon-may  re¬ 
move  all  doubts  as  to  this,  by  making  the  experiment -with . 
a  magnet  NS,  a  piece  iVon  or  Toft  tempered  fteelV^ahd 
another  piece  The  well  informed  and  attentive  reader 
will  eafily  lee,  that  by  Hch  interventions'  every  conceivable 
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K  t  .  r  .  1  . p  vu^.vfluuu b ;  nay,  anomaly  rrtay  be  produced.  While  the-oreat4m>^net 

b)8  charts  arc  fo  m  many  phoes,  prtrt.c/terly in*  the  Pacific  a -revolution  in  any  direftion,  the  needlV wiLSe  itJro! 
Ocean,  whet  e  t.ie-  variations  -by  his  chart  are  three  times  -  frtion  gradually,  and  with' a-  certain  re<ndari«v  "•  |!L  •  •,  f  :ti 
ireater  than  what  kaS-becn  obfierv«d;~Hi3  naralJets  ^^  depend  entirely- on  the  fi**,  flupef  and 'flirtation,  of’  thlfe 

intervening  nMes  of  magnetifable  iron-ore,  whether  the 
change-  of  variation-  of  the  cornua fs  (hall  be  fuch  -asthfc'  HrU- 
mitive  magnet r  alone  would  have  produced,  or  whether  it 
mail-  be  of-a*kfnd  whblf*^ 'different,.  -m :  >  • 

Now,  that- fuch intervening  disturbances5  wfarjhekift,  is  pnft 
contr^iaiom  We  know’  that  even  -oh  the  film  of  edrth 
wrack1  *  we"  inhabit, -and  -with  which  onlv  Ve.  are-  acquainted, , 
thet-ei  a^cxterifivcT  ftrat^  0f  other  wife  difpofed  maftes  of 
Ljlf  ~  •  f  "V  '.Tw  rnon-ores  in ‘-a^ftate  fufceptible  o!P  mabnetifm  •  ?nd.  pv 

hhvemanyrelatlmtirT^ 

Oie  'ifland  of  Elbe  in  the 


■ - >  - -  ms  eoari  are  tnree  times 

treater -than  what  has-been  obferved.-i-His  parallels  of- dip 
ttc  dill  more  different  from  obfervatlon,  and  ‘are  incompa¬ 
tible  with  any  phenomena  that  -cotald-hjipj-ddoced-by  a^rtag- 
itt  having  but  two  poles.  His  rules  of  computation-- a^e 
-icwdtmrly  exceptimiahle/- 13 i  has  in  fedf-.htt'one^^xample, 
md  that  fo  particular,  - that- the  mode  of- computation  wfll 
iOt-  apply  to  any  other:  'nhs  cirCuniftance  is  ’■  ticA  taken 
mttec  Ob-  in  the  enunciation  ett  hhhi'rft' .pi*obier#  y  atid-the 
eatlh-u's  made  to- -  imagin^c  that  -  he'htls  fgot  a  rtilcfcif*  corn- 
siting  the' variation, .  whereat  all'the-  rules-of  enk ulation-'ai-e- 

»hlv  Ilimiinor  in  la  riv^ln  •  'I'k-  j..  c  ' 


iTi'  .'i'he-amhbrifeemsitolfcnovw-  hkve-  many  relation^.  There 

wth-mg^  Ettlir  B-inent-^  -hilt-  inflead'of  -  pfofectUihg  the-  of  very  extenfive  magnetic-  ro 
dfcttnt  hisway,  he  gives  US  at)  itmtitei-efl ing  acBollnt  of  td-  vc?ry  co'nftderabk  diilances.. 
^  farnufts  of  a1  number  of  obfcnre'.wr/tp^  aKAnt  Alf  _  _•  _ 


^  farmifee  of  a1  number  of  obfcure'wr/te^  abbut  the  dif- 
-u  ty  of  the  taflv  ;  ■  and  we  think  that  \Mr  Ghiirchinan  lias^ 
'  t  us  as  much  in  the  dairk^as  evet.  The/ohi'ervaticin  .’of  the 


'nneaion  of  the-  polarity- of-  theihe-edle  with  thef»aro«b 
lit  alls  Otetntdd  to  t,lie  writer’  of- thro  article  as  early  as  - 


,  S9>  wheff nmUhtprwb  on  hoard  the  Rhyal  William  in 
y  River  St:  Laurence,  Sortie*,  of  tlte-gentkmen  offthe  - 
’  -rter deck  are  ftilV  alfve,  and  m'ay  remember  thiscirCum- 
anae  being  pointed  out  to ithenv  one-evefiing,  when  at  an- 
°r  ofFtK^Ifle  aiix-Coiidres,  during  a  very 'brilliant  aurora 
i-eaiis.  The  point  of  the  heai’efls-  to  -Whbh^ll  th&  rays"  of 
nt  converged  wa«-:'  predfedynthati  \Vhichfl\vas  optfdfke  to 
r  ^  .  en^  dfthe  d ippi rig- need lc.  i lie -'obfervainon  was 

^rtc  in  the:  vSt  Jameses  Chronicle,  and  afterwards  about 
’)  m  the  1  *  on  don  Chronicle,  with  a  requeft  to  naviga* 

‘S  °  notice  or  it,  and  communicate  their  obferva- 
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Meduerranean-is  a  very  remarkable  inftance  of  this.  The 
Iftartd  of  Cannay  >  alfo,  on  the  weft  of  Scotland,’  has -rocks 
t  fie  needle  -at  a'gi  eat  diflance. 

obferved  mear  the  Feroe  IMivi^in  the- 
l  orth  Sea  ;  the- compafs '  has  no  determined  dired ion  when » 
brought  on  ftiore.  Jiurti  des  jSfa<vahs,  1679',  P*'  1  74* 

In  Hud  fop’s  Straits,  in  latitude  .63°,  thg  needle  has  hardly  / 
any  polarity.  Ellis's  Voyage  to  Hudfon's  Bay. 

Bo uguer «•  obferved  the  fame  thing  in  Peru/  Nay,  we1* 
believe  that  almoft  all  rocks,  efpecially  of  whin  or  traope  ; 
ltOne,  conta-in- iron  in  ?.  proper  ft  at  ej  ^  1 

A 11' this  refers  only  to-  thertbin  cruft  through  which  the- 

hitman  eye -has 'occafionaily  penetratcd^  OF  what  may  b- 
below  we  are  'igriortmt  ;  but  when  we  fee -appearances  which , 
tally  fo  remarkably  with  what  would  be  the  effe^o^'grea^’ 
maftes  of  magnetieal  bodies,  modifying  the  general  and  re¬ 
gularly  progreftive  a €ikm  of  a  primitive  magnet,  whofe  ex- 


For  our  own  nan  n.  r.a  1  re*  .1  piogremve  action  or  a  primitive  magnet,  whofe  ex- 

part,  -we  have  little  hopes  of  tbs  proolem  -  iftence  and  motion- is inConfiftent  with  nothing  that  we  know 

1  of 
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Variation,*  of  this  globe,  this  manner  of  accounting  for  the  obferved 
change  of  variation  has  all  the  probability  that  we  can  defire. 
Nay,  we  apprehend  that  very  confiderable  changes  may  be 
produced  in  the  diredion  of  the  compafs  needle  even  with¬ 
out  the  fuppofition  of  any  internal  motion.  If  the  great  mag¬ 
net  refembles  many  loadffones  we  are  acquainted  with,  having 
more  than  two  poles,  we  know  that  thefe  poles  will  aft  on 
each  other,  and  gradually  change  each  other’s  force,  and 
confequently  the  direction  of  the  compafs.  1  his  procefs,  to 
be  fure,  tends  to  a  (late  of  things  which  will  change  no  more. 
—■But  the  period  of  human  hiftory,  or  of  the  hiftory  of  the 
race  of  Adam,  may  make  but  a  fmall  part  of  the  hiftory  of 
this  globe  ;  and  therefore  this  objection  is  of  little  force. 

There  can  be  no  doubt  of  the  operation  of  the  general 
terreftrial  magnetifm  on  every  thing  fufceptible  of  magnetic 
properties  ;  and  we  cannot  hehtate  to  explain  in  this  way 
many  changes  of  magnetic  direction  which  have  been  ob¬ 
ferved.  Thus,  in  Italy,  Father  de  la  Torre  obferved,  that 
during  a  great  eruption  of  Vefuvius  the  variation  was  160 
in  the  morning,  at  noon  it  was  14°,  and  in  the  evening  it 
was  1  c°,  and  that  it  continued  in  that  Hate  till  the  lava  grew 
fb  dark  as  no  longer  to  be  vifible  in  the  night ;  after  which 
it  (lowly  increased  to  13L  where  it  remained.  Daniel 
Bernoulli  found  the  needle  change  its  pofition  45;  ^y 
?n  earthquake.  Profeffor  Muller  at  Manheim  obferved  that 
the  declination  of  the  needle  in  that  place  was  greatly  af¬ 
fected  by  the  earthquake  in  Calabria.  Such  dreams  of  lava 
as  flowed  from  Hekla  in  the  lad  dreadful  eruption  mud 
have  made  a  transference  of  magnetic  matter  that  would 
confiderably  affed  the  needle.  But  no  obfervations  feem  to 
have  been  made  011  the  occafion  ;  for  we  know  that  com¬ 
mon  iron-done,  which  has  no  effed  on  the  needle,  will,  by 
mere  cementation  with  any  inflammable  fubdance,  become 
magnetic.  In  this  way  Dr  Knight  fometimes  made  artificial 
loadftones. — But  thefe  are  partial  things,  and  not  conneded 
with  the  general  change  of  variation  now  under  conlideration. 

We  have  faid  fo  much  on  this  iubjed,  chiefly  with  the 
view  of  cautioning  our  readers  againft  too  fanguine  expecta¬ 
tions  from  any  pretenfions  to  the  folution  of  this  great  pro¬ 
blem.  We  may  certainly  gather  from  thefe.  obfervations, 
that  even  although  the  theory  of  the  variation  (hould  be 
completed,  we  mud  exped  (by  what  we  already  know  of  mag¬ 
netifm  in  general)  that  the  didurbances  of  the  needle,  by. 
local  catifes  intervening  between  it  and  the  great  influence 
by  which  it  is  chiefly  direded,  may  be  fo  confiderable  as  to 
affed  the  pofition  of  the  compafs  needle  in  a  very  fenfible 
manner  :  for  we  know  that  the  metallic  fubdances  in  the 
bowels  of  the  earth  are  in  a  date  of  continual  change,  and 
this  to  an  extent  altogether  unknown. 

There  is  another  irregularity  of  the  mariner’s  needle  that 
we  have  taken  no  notice  of,  namely,  the  daily  variation. 
This  was  flrd  obferved  by  Mr  George  Graham  in  1722 
( Ph'ilofophical  Tranfafiions,  n°  383),  and  reported  to  the 
Royal  Society  of  London.  It  ufually  moves  (at  lead  in 
Europe)  to  the  wedward  from  8  morning  till  2  P.  M.  and 
then  gradually  returns  to  its  former  fituation.  The  diur¬ 
nal  variations  aie  feldom  lefs  than  o°  5  ?  «*nd  often  much 
greater  Mr  Graham  mentions  ( Ph'ilofophical  Tr anfaftiom , 
n°  428)  fome  obfervations  by  a  Captain  Hume,  in  a  voyage 
to  America,  where  he  found  the  variation  greated  in  the 
afternoon.  This  being  a  general  phenomenon,  has  alfo 
attraCled  the  attention  of  philofophers.  The  mod  detailed 
accounts  of  it  to  be  met  with  are  thofe  of  Mr  Canton,  in 
Pbilofophical  Pranf actions  y  Vol.  LI.  Part  I.  p.  399>  anc^ 
thole  of  Van  Swinden,  in  his  Treatife  on  Eledrlcity  and 
Magnetifm. 

It  appears  from  Canton’s  obfervations,  that  although 
there  be  great  irregularities  in  this  diurnal  change  of  pofi¬ 


tion  of  the  mariner's  needle,  there  is  ascertain  average*  which 
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kept  tip  with  confiderable  fteadinefs.  The  following v — r) 


table  (how6  thS  average  of  greateft  dally  change  of  pofition 


in  the  different  months  of  the  year,  obferved  in  Mr  Canton  s 
houfe,  Spital  Square,  in  1759. 


January  7'.  8V 
Feburary  8  .58 
March  11  .27 
April  12.26 
May  13  . — 
June  13-21 


1 3'.  1 47 
12. 19 
u-43 
10.36 
8.  9 
6.58 


July 
Augud 
Sept. 

OCIober 
Nov. 

Dec. 

•T£ 

Mr  Canton  attempts  to  account  for  thefe  changes  of  pofi¬ 
tion,  by  obferving  that  the  force  of  a  magnet  is  weakened 
by  heat.  A  fmall  magnet  being  placed  near  a  compafs 
needle,  ENE  from  it,  fo  as  to  make  it  defied  4 5°  from 
the  natural  pofition,  the  magnet  was  covered  with  a  brafs 
veffel,  into  which  hot  water  was  poured.  The  needle  gradual¬ 
ly  receded  from  the  magnet  £ths  of  a  degree,  and  returned* 
gradually  to  its  place  as  the  water  cooled,  i  his  is  confirm¬ 
ed  by  uniform  experience. 

The  parts  of  the  earth  to  the  eaftward  are  firft  heated  in 
the  morning,  and  therefore  the  force  of  the  earth  is  weaken¬ 
ed,  and  the  needle  is  made  to  move  to  the  weftward.  But 
as1  the  fun  warms  the  wedern  fide  of  the  earth  in  the  after¬ 
noon,  the  motion  of  the  needle  mud  take  the  contrary  di¬ 
rection. 

But  this  way  of  explaining  by  a  change  m  the  force 
of  the  earth  fuppofes  that  the  changing  caufe  is  aCting 
in  oppofition  to  fome  other  force.  \Ve  do  not  know  of 
any  Vuch.  The  force,  whatever  it  is,  feems, ;  Amply  to 
produce  its  own  effed,  in  deranging  the  needle  horn  the 
direction  of  terredrial  magnetifm.  If  -*Epmus‘s  theory 
of  magnetic  aCtion  be  admitted,  rtc.  that  a  bar  of  fteel  has 
magnetifm  induced  on  it  by  propelling  the  quiefeent  and 
mutually  repelling  particles  of  magnetic  fluid  to  one  end,  or 
attracting  them  to  the  other,  we  may  fuppofe  that  the  fun 
aCts  on  the  earth  as  a  magnet  ads  on  a. piece  of  foft  iron,, 
and  in  the  morning  propels  the  fluid  in  the  north-wed 
parts.  The  needle  direCts  itlelf  to  this  condipated  fluid,  and 
therefore  it  points  to  the  eSftward  of-the  magnetic  north  in 
the  afternoon.  And  (to  abide  by  the  fame  theoiy)  this 
induced  magnetifm  will  be  fomewhat  greater  when  the 
earth  is  warmer;  and  therefore  the  diurnal  variation  will 
be  greated  in  dimmer.  This  change  of  pofition  oi  the 
condipated  fluid  mud  be  fuppofed  to  bear  a  very  fmall  ratio 
to  the  whole  fluid,  which  is  -naturally  fuppofed  to  be. con¬ 
dipated  in  one  poie  of  the  great  magnet  in  order  to  give  it 
magnetifm.  Thus  we  fhall  have  the  diurnal  variation  a  very 

fmall  quantity.  This  is  departing,  however,  from  the  prin¬ 
ciple  of  Mr  Canton’s  explanation  ;  and  indeed  we  cannot  fee 
how  the  weakening  the  general  force' of  the  terredrial  mag¬ 
net  (hould  make  any  change  in  the  needle  in  refped  to  its 
direction  ;  nor  does  it  appear  probable  that  the  change  of 
temperature  produced  by  the  fun  will  penetrate,  deep  enough 
to  produce  any  fenfible  effed  on  the  magnetifm.  Audit 
this  be  the  caufe,  we  think  that  the  derangements  of  the 
needle  (hould  vary  as  the  thermometer  varies,  which  is  not 
true.  The  other  method  of  explaining  is  much  better,  if 
jEpinue’s  theory  of  magnetic  attradion  and  repulfion  be 
juft;  and  we  may  fuppofe  that  it  is  only  the  fecondary 
magnetifm  ( i .  e.  that  of  the  magnetifable  menerals)  that  is 
fenfibly  affeded  by  the  heat ;  this  will  account  very  well  for 
the  greater  mobility  of  the  fluid  in  dimmer  than  in  winter. 

A  great  objedion  to  either  of  thefe  explanations  is,  the 
prodigious  diverfity  of  the  diurnal  variations  indiffer¬ 
ent  places.  This  is  fo  very  great,  that  we  can  hardly  afenbe. 

the  diurnal  variation  to  any  change  in  the  magnetilm  of.  the 

primitive 
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and  muft:  rather  look  for  its  fulnefs— -by  becoming  proliferous,  or  crefted — by  bearing  Variola 


;  ■ 


V^tpn.  primitive’  terreftrial  magnet 
W«r  caufe  in  local  ciicnmftances.  This  conciufion  becomes  more 
'probable,  when  we  learn  that  the  deviation  from  the  meri¬ 
dian  and  the  deviation  from  the  horizontal  line  are  not  af- 
Te&ed  at  the  fame  time.  Van  Swinden  afcribes  them  folely 
to  changes  produced  on  the  rreedles  themfelves.  If  their 
•maonctifm  be  <> ready  deranged  by  the  fun’s  pofition,  it  may 
’throw  die  magnetic  centre  away  from  the  centre  of  the 
needle’s  motion,  and  thus  may  produce  a  very  fmall  change 
o  pofitidn.  Bht  if  this  be  the  caufe.  we  fhould  expect  dif¬ 
ferences  in  different  needles.  Van  Swinden  fays,  that  there 
are  fuch,  and  that  they  are  very  great ;  but  as  he  has  not 
fpecified  them,  we  cannot  draw  any  conclufion. 

But,  befides  this  regular  diurnal  variation,  there  is  ano¬ 
ther,  which  is  fubjcdled  to  no  rule.  The  aurora  borealis 
is  obferved  (in  Europe)  to  di’lurb  the  needle  exceedingly, 
fometimes  drawing  it  feveral  degrees  from  its  pofition.  It  is 
always  obferved  to  increafe  its  deviation  from  the  meridian, 
that  is,  an  aurora  borealis  makes  the  needle  point  more 
Wefterly.  This  diflurbance  fometimes  amounts  to  fix  or 
feven  degrees,  and  is  generally  obferved  to  be  greatefl  when 
the  aurora  borealis  is  mod  remarkable. 

This  is  a  very  curious  phenomenon,  and  we  have  not 
been  able  to  find  any  connection  between  this  meteor  and 
the  pofition  of  a  magnetic  needle.  It  is  to  be  obierved, 
that  a  needle  of  copper  or  wood,  or  any  fubftance  befides 
iron,  is  not  affeCted.  We  long  thought  it  an  eleCtric  phe¬ 
nomenon,  and  tliat  the  needle  was  affeCted  as  any  other 
body  balanced  in  the  fame  manner  would  be  ;  but  a  copper 
needle  would  then  be  affeCted.  Indeed  it  may  dill  be  doubt¬ 
ed  whether  the  aurora  borealis  be  an  eltCtric  phenomenon. 
They  are  very  frequent  and  remarkable  in  Sweden ;  and  yet 
Bergman  fays,  that  he  never  obferved  any  electric  fymptoms 
about  them,  though  in  the  mean  time  the  magnetic  needle 
was  greatly  affeCted, 

We  fee  the  needle  frequently  difturbed  both  from  its  ge¬ 
neral  annual  pofition,  and  from  the  change  made  on  it  by 
the  diurnal  variation.  This  is  probably  the  effeCl  of  aurorse 
boreales  which  are  invifible,  either  on  account  of  thick 
weather  or  day-light.  Van  Swinden  fays,  he  feldom  or 
never  failed  to  obferve  aurone  boreales  immediately  after  any 
anomalous  motion  of  the  needle ;  and  concluded  that  there 
bad  been  one  at  the  time,  though  he  could  not  fee  it. 
Since  no  needle  but  a  magnetic  one  is  affeded  by  the  aurora 
borealis,  we  may  conclude  that  there  is  fome  natural  connec¬ 
tion  between  this  meteor  and  magnetifm.  This  fhould 
farther  incite  us  to  obferve  the  circumflance  formerly  men¬ 
tioned,  viz.  that  the  louth  end  of  the  dipping  needle  points  to 
that  part  of  the  heavens  where  the  rays  of  the  aurora  appear 
to  converge.  We  wifh  that  this  were  diligently  obferved 
in  places  which  have  very  different  variation  and  dip  ot  the 
mariner’s  needle. 

For  the  diurnal  and  this  irregular  variation,  confult  the 
Differtations  of  Celfius  and  of  Hiorter,  in  the  Memoirs  of 
Stockholm;  Wargentin,  Philofophical  Tranfadions,  Vol.  48. 
Braun  (  Comment .  PetropoL  Novi,  T.  V.  VII.  IX)  ;  Graham 
and  Canton  as  above. 

VARIETY,  a  change,  fuccefilon,  or  difference,  in  the 
appearance  or  nature  of  things  ;  in  opposition  to  uniformity .. 

Variety,  in  botany,  is  a  change  in  fome  lefs  effential 
part  or  quality  ;  as  colour,  fize,  pubefcence  or  age. — -Ex¬ 
ternally  ;  by  the  plaiting  or  interweaving  of  the  branches — 
by  bundling  or  uniting  of  feveral  ilalks  into  one  broad  flat 
one;  by  the  greater  breadth,  or  narrownefs,  or  curling  of 
leaves — by  becoming  awnlefs,  or  fmooth,  or  hirfute.  In¬ 
ternally  ;  by  becoming  mutilated  in  the  corolla  ;  or  having 
one  larger  than  ordinarv — by  luxuriancy,  multiolication,  or 
Vol.  XVIIL  Fait  LI. 


bulbs  inltead  of  feeds — or  being  viviparous. 

The  ufual  caufes  of  variation  are,  climate,^  foil,  expofure, 
heat,  cold,  winds,  culture. 

VARIOLA,  the  Small  pox.  See  Medicine,  n°  222 
— 224. 

VAR  IX,  in  medicine,  the  dilatation  of  a  vein,  arifing 
from  the  too  great  abundance  or  hickncfs  of  the  blood. 

VARNISH,  a  clear  limpid  fluid,  capable  of  hardening 
without  lofing  its  tranfparency,  ufed  by  painters,  gilders, 
&c.  to  give  a  luftre  to  their  works,  to  prefer ve  them  and 
defend  them  from  the  air. 

A  coat  of  varnifh  ought  to  poffefs  the  following  proper¬ 
ties  :  1.  It  muft  exclude  the  adlion  of  the  air  ;  becaufe  wood 
and  metals  are  varnifhed  to  defend  them  Aom  decay  and 
rufl.  2.  It  muft  refill  water  ;  for  othervvife  the  effefl  of 
the  varnifh  could  not  be  permanent.  3.  It  ought  not  to 
alter  fuch  colours  as  are  intended  to  be  preserved  by  this 
means.  It  is  neceffary  therefore  that  a  varnifh  fhould  be 
eafily  extended  or  fpread  over  the  furface,  without  leavirg 
pores  or  c  ivities  ;  that  it  fhould  not  crack  or  fcale ;  and 
that  it  fhould  refill  water.  Now  refins  are  the  only  bodies 
that  poffefs  thefe  properties.  Refins  cOnfequently  muft  be 
ufed  as  the  bales  of  varnifh.  The  queftion  which  of  courfe 
prefents  itfelf  muft  then  be,  how  to  difpofe  them  for  this 
ufe  ?  and  for  this  purpofe  they  muft  be  diffolved,  as  minute¬ 
ly ‘divided  as  pofilble,  and  combined  in  fuch  a  manner  that 
the  imperfe&ions  of  thofe  which  might  be  difpofed  to  fcale 
may  be  corrected  by  others. 

Refins  may  be  diffolved  by  three  agents.  1.  By  fixed 
oil.  2  By  volatile  oil.  3.  By  alcohol.  And  accordingly 
vve  have  three  kinds  of  varnifh  :  the  fat  or  oily  varnifh,  ef¬ 
fential  varnifh,  and  fpirit  varuilh.  Before  a  refin  is  diffolved 
in  a  fixed  oil,  it  is  neceffary  to  render  the  oil  drying.  For 
this  purpofe  the  oil  is  boiled  with  metallic  oxides ;  in  which 
operation  the  mucilage  of  the  oil  combines  with  the  metal, 
while  the  oil  itfelf  unites  with  the  oxigene  ot  the  oxide. 
To  accelerate  the  drying  of  this  varnifh,  it  is  neceffary  to 
add  oil  of  turpentine.  The  effential  varnifhes  confift  of  a 
folution  of  refin  in  oil  of  turpentine.  The  varnifh  being 
applied,  the  effential  oil  flies  off,  and  leaves  the  refin.  This 
is  ufed  only  for  paintings.  When  refins  are  diffolved  in  al¬ 
cohol,  the  varnifh  dries  very  fpeedily,  and  is  fubjedl  to  crack; 
but  this  fault  is  corredled  by  adding  a  fmall  quantity  of  tur¬ 
pentine  to  the  mixture,  which  renders  it  brighter,  and  lefs 
brittle  when  dry. 

We  ftiall  now  give  the  method  of  preparing  a  number  of 
varnifhes  for  different  purpofes. 

A  VanAjh  for  Toilet -boxes,  Cafes ,  Fans ,  &c.  —  Diffolvetwo 
ounces  of  gum  maftich  and  eight  ounces  of  gum  fandarach 
in  a  quart  of  alcohol ;  then  add  four  ounces  of  Venice  tur¬ 
pentine. 

A  Varni/hfor  Wainfcots,  Fane-chairs,  Iron-chairs- ,  Grates.— 
Diffolve  in  a  quart  of  alcohol  eight  ounces  of  gum  fandarach, 
two  ounces  of  feed  lac,  four  ounces  of  rofin  ;  then  add  fix 
ounces  of  Venice  turpentine.  If  the  varnifh  is  wifhed  to 
produce  a  red  colour,  more  of  the  lac  anddefs  of  fandarach 
fhould  be  ufed,  and  a  little  dragon's  blood  fliould  be  added. 
This  varnifh  is  fo  thick  that  two  layers  of  it  are  equal  to  four 
or  five  of  another. 

A  Varnifh  for  Fiddles ,  and  other  M ufical  I njhuments. — Pat 
four  Gunces  of  gum  fandarach,  two  ounces  -of  lac,  two 
ounces  of  gum  maftich,  an  ounce  of  gum  elerai,  into  a  quart 
of  alcohol,  and  bang  them  over  a  flow  fire  till  they  are  dif¬ 
folved  ;  then  add  two  ounces  of  turpentine. 

Varnifh  in  order  to  employ  Vermilion  for  painting  Equipages . 
— Diffolve  in  a  quart  of  alcohol  fix  ounces  of  fandarach, 
4  K  three 
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Varnifli.  thrte  ocnces  of  gum  lac,  and  four  ounces  of  rofin  ;  after- 

1 - * -  Wards  add  fix  ounces  of  the  cheapeft  kind  of  turpentine  ; 

mix  with  it  a  proper  quantity  of  vermilion  when  it  is  to  be 

Ufe Gold-coloured  Varnifh.— Pound  feparately  four  ounces  of 
flick  lac,  four  ounces  of  sjamboze,  four  ounces  of  dragon  s 
blood,  four  ounces  of  anotta,  and  one  ounce  of  faffron  :  put 
'  each  of  them  feparately  into  a  quart  of  alcohol,  and  expote 
them  for  five  days  in  a  narrow-mouthed  bottle  to  the  tun, 
or  keep  them  during  that  time  in  a  vety  warm  room,  fha- 
king  them  every  now  and  then  to  haften  the  folution. 
When  they  are  all  melted,  mix  them  together.  More  or  lets 
of  each  of  thefe  ingredients  will  give  the  different  tints  ot 
,,old  according  as  they  are  combined.  In  order  to  make 
filver  imitate  gold  exaftlv  when  covered  with  this  vainiih, 
the  quantity  of  ingredients  muff  be  fomeivhat  greater.  I  he 
method  of  gilding  filver-leaf,  See.  with  this  vatmlh  is  as  fol¬ 
lows  :  The  filver  leaf  being  fixed  on  the  fubjeft,  in  the  lame 
manner  as  gold-leaf,  by  the  interpofition  of  proper  gluti¬ 
nous  matters,  the  varnifh  is  fpread  upon  the  piece  with  a 
brnfh  or  pencil.  The  firft  coat  being  dry,  the  piece  is  again 
and  again  walhed  over  with  the  varmlh  till  the  colour  ap¬ 
pears  fufficiently  deep.  What  is  called  gilt  leather,  and 
many  picture- frames,  have  no  other  than  this  counter  eit 
gilding.  Walhing  them  with  a  little  reftified  fpmt  of  wine 
affords  a  oroof  of 'this ;  the  lpirit  diffolving  the  varmlh,  and 
leaving  the  filver  leaf  of  its  own  vvhitenefs.  For  plain 
frames,  thick  tin-foil  maybe  ufed  in  (lead  of  filver.  lhe 
tin-leaf,  fixed  on  the  piece  with  glue,  is  to  be  burndhed, 
then  polilhed  with  emery  and  a  fine  linen  cloth,  and  after¬ 
wards  with  putty  applied  in  the  fame  manner  :  being  then 
lacquered  over  with  the  varnifh  five  or  fix  times,  it  looks 
very  nearly  like  burnifhed  gold.  The  fame  varnifh,  made 
with  a  lefs  proportion  of  the  colouring  materials,  is  applied 
alfo  on  works  of  brafs  ;  both  for  heightening  the  colour  of 
the  metal  to  a  refemblance  with  that  of  gold,  and  for  pre- 
ferving  it  from  being  tarn’ilhed  or  corroded  by  the  air. 

Oil  Vatnifljes. —  Gum  copal  and  amber  are  the  fubftances 
principally  employed  in  oil  varnifhes  ;  they  poffefs  the  pro¬ 
perties  neceffary  for  varnifhes,  foluiity  and  tranfparency.— • 
The  copal  being  whiteft,  is  ufed  for  varnifhmg  light,  the 
amber  for  datk  colours.  It  is  beft  to  diffolve  them  before 
mixing  them  with  the  oil,  becaufe  by  this  means  they  are  in 
lefs  danger  of  being  fcorched,  and  at  the  fame  time  the  var- 
tiifh  is  more  beautiful.  They  fliould  be  melted  in  a  pot  on 
the  fire  ;  they  are  In  a  proper  date  for  receiving  the  oil 
when  they  give  no  reliftance  to  the  iron  fpatula,  and  when 
they  run  off  from  it  drop  by  drop.  The  oil  employed 
fhould  be  a  drying  oil,  and  perfeaiy  free  from  greafe.  It 
fhould  be  poured  into  the  copal  or  amber  by  little  and  little, 
conflantly  Itirring  the  ingredients  at  the  fame  time  with  the 
fpatula.  When  the  oil  is  well  mixed  with  the  copal  or  am¬ 
ber,  take  it  off  the  fire  ;  and  when  it  is  pretty  cool,  pour  in 
a  greater  quantity  of  the  effence  of  turpentine  than  the  oil 
that  was  ufed.  After  the  varnifh  is  made,  it  fhould  be  paf- 
fed  through  a  linen  cloth.  Oil  varnifhes  become  thick  by 
keeping ;  but  when  they  are  to  be  ufed,  it  is  only  neceffary 
to  pour  in  a  little  effence  of  turpentine,  and  to  put  them 
for*  a  little  on  the  fire.  The  turpentine  is  neceffary  in  oil 
varnifhes  to  make  them  dry  properly  ;  generally  twice  as 
much  of  it  is  ufed  as  of  oil.  Lefs  is  neceffary  m  fummer 
than  in  winter.  Too  much  oil  hinders  the  varnifh  from 
drying  ;  but  when  too  little  is  ufed,  it  cracks  and  does  not 
fpread  properly.  W e  fhall  fubjoin  the  moll  uieful  oil  var¬ 
nifhes  :  . 

White  Copal  Varnifh.— On  16  ounces  of  melted  copal 
pour  four,  fix,  or  eight  ounces  of  linfeed  oil,  boiled  and 
quite  free  from  greafe.  When  they  are  well  mixed,  take 


them  off  the  fire  {not  forgetting  to  ftir  them  properly)  ; 
and  when  pretty  cool,  pour  in  16  ounces  of  the  et.encc  of 
Venice  turpentine.  Pafs  the  varnifh  through  a  cloth — 
Amber  varnifh  is  made  in  the  fame  way. 

Black  Varnifh  for  Coaches  and  Iron  Work.— This  varnifh 
is  compofedof  bitumen  of  Paleftine,  rofin,  and  amber,  melt¬ 
ed  feparately,  and  afterwards  mixed ;  the  oil  is  then  added, 
and  afterwards  the  turpentine,  as  directed  above.  dhe 
ufual  proportions  are,  12  ounces  of  amber,  two  ounces  of 
rofin,  two  ounces  of  bitumen,  fix  of  oil,  and  12  of  the  et- 
fence  of  turpentine. —  Golden-coloured  varnifh  may  be  made 
alfo  by  fubftituting  linfeed  oil  for  alcohol. 

EJfential  Oil  Varnifhes.— The  only  effential  oil  varnifhes 
ufed  are  for  piftures.  Picture  varnifhes  fhould  be  white, 
lierht,  and  quite  tranfparent,  which  will  preferve  the  colours 
without  giving  them  any  difagreeable  tint  ;  and  it  fhou.dbe 
poffible  to  take  them  off  the  pldure  without  injuring  it. 
They  are  ufually  made  of  gum  maftich  and  turpentine  dii- 
folved  together  in  fome  eftential  oil.  lhe  vainifh  is  palled 
through  a  cloth,  and  allowed  to  clarify.  It  is  applied  cold 

to  the  picture.  .  ,  D 

Varnjjh  for  Glafs ,  in  order  to  preferve  it  from  the  Kays 
of  the  Sun.—  Pulverife  a  quantity  of  gum  adragant,  and  let 
it  diffolve  for  24  hours  in  the  white  of  eggs  well  beat  up  ; 
then  rub  it  gently  on  the  glafs  with  a  btufh. 

Varnifhes  before  they  are  ufed  fhould  be  carefully  kept 
from  duft,  which  would  fpoil  them;  and  they  fhould  be  kept 
in  a  vefTel  quite  clean  and  dry.  When  ufed,  they  fhould  be 
lifted  lightly  with  a  brufh,  and  fpread  upon  a  ground  alto¬ 
gether  free  from  dirt  and  moiflure.  The  fubftance,  after 
being  varnifh ed,  fti»uld  ke  expofed  to  the  heat  of  the  fun, 
or  placed  in  a  warm  room  covered  with  a  glafs  cafe,  to 
keep  out  all  filth.  Oil  varniflies  require  more  heat  than  al¬ 
cohol  varnifhes.  The  varmOi  fhould  be  put  on  very  quick¬ 
ly,  making  great  ftrokes  with  the  pencil  or  brufh,  taking 
care  that  thefe  ftrokes  never  crofs  one  another  ;  it  fhould 
be  fpread  equally,  and  never  thicker  than  a.  leaf  of  pa¬ 
per  ;  a  fecond  coat  fhould  not  be  put  on  till  the  firft  is 
quite  dry.  If  the  varnifh,  after  being  put  on,  becomes  dull 
and  uneven,  it  mult  be  takqa  oft  entirely,  and  new  varnifh 

put  on.  ...... 

When  wainfeot  is  to  be  varnifhed,  it  is  nrit  painted  ot  a 
wooden  colour.  This  colour  is  made  by  infufing  in  water 
either  red  or  yellow  ochre  (according  to  the  colour  wifhed 
for),  terra  ombria  (a  kind  of  ochre)  and  white  lead;  into 
this  as  much  as  neceffary  is  put  of  parchment  pajie .  Two 
thin  coats  of  this  are  to  be  put  on,  and,  after  they  are  quite 

dry,  the  varnhh.  .  .. 

Varnifhes  are  poliflied  with  pumice-ftone  and  tripoh 
earth.  The  pumice-ftone  muft  be  reduced  to  an  impal¬ 
pable  power,  and  put  upon  a  piece  of  ferge  moiftened  with 
water ;  with  this  the  varnifhed  fubftance  is  to  be  rubbed 
lightly  and  equally.  The  tripoli  muft  alfo  be  reduced  to 
a  very  fine  powder,  and  put  upon  a  clean  woollen  cloth 
moiftened  with  olive  oil,  with  which  the  polifhing  is  to  be 
performed.  The  varnifh  is  then  to  be  wiped  with  foft  li¬ 
nen,  and,  when  quite  dry,  cleaned  with  ftarch  or  Spa- 
nffh  white,  and  rubbed  with  the  palm  of  the  hand  or  with 

a  linen  cloth.  .  . 

To  recover  colours  or  varnifh,  and  to  take  oft  the  dirt 
and  61th  which  may  adhere  to  them,  a  ley  is  ufed  made  of 
potafh  and  the  allies  of  lees  of  wine.  Take  48  ounces  ot 
potafh,  and  16  of  the  above-mentioned  afhes,  and  put  them 
into  fix  quarts  of  water,  and  the  ley  is  made :  inftead  of  the 
afhes  an  equal  quantity  of  potafh  would  probably  do  as 
well.  To  clean  diity  colours,  dilute  fome  of  this  ley  with 
four  times  its  quantity  of  water,  and  rub  the  picture  vvit 

it ;  then  wafh  it  with  river  water  $  and  when  dry,  give  it  a 
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coat  or  two  of  varnifh,  In  order  to  take  off  a  varnifh,  wafh 
it  with  the  above  mentioned  ley,  then  with  water,  and  then 
lift  it  off  the  fubftance  on  which  it  was  with  any  iron  inftru- 
ment. — We  fhall  finifh  this  article  with  a  defcription  of  the 
famous  Chinefe  varnifh. 

The  Chinefe  varnifh  is  not  a  compofition,  but  a  refin 
which  exudes  from  a  tree  called  in  China  tft-cbu>  “  varnifh 
tree.”  This  tree  grows  in  feveral  provinces  of  thefouthern 
parts  of  China.  The  Chinefe  take  the  following  method 
of  propagating  this  tree :  In  fpring  they  choofe  a  vigorous 
fhoot  about  a  foot  in  length,  which  proceeds  immediately 
from  the  trunk ;  and  coat  over  the  lower  part,  by  which  it 
adheres  to  the  tree,  with  a  kind  of  yellow  earth,  at  leaft 
three  inches  in  thicknefs.  This  coat  is  carefully  covered 
with  a  mat,  to  defend  it  from  rain  and  the  injuries  of  the 
air.  Towards  the  autumnal  equinox  they  detach  a  little 
of  the  earth,  to  obferve  in  what  condition  the  fmall  roots 
are,  which  begin  to  fpring  forth  from  the  fhoot.  If  they 
find  that  the  filaments  which  compofe  them  are  of  a  reddifh 
colour,  they  judge  it  is  time  to  make  an  amputation  ;  but 
they  defer  it  if  the  roots  are  white,  becaufe  this  colour  fhows 
that  they  are  yet  too  tender  ;  they  then  clofe  up  the  coat 
again,  and  wait  till  the  fpring  following.  When  the  fhoot 
is  feparated  from  the  trunk  of  the  tree,  it  is  put  into  the 
earth  ;  but  in  whatever  feafon  it  is  planted,  whether  in 
fpring  or  autumn,  great  care  muff  be  taken  to  put  plenty  of 
cinders  into  the  hole  prepared  for  it ;  without  this  precau¬ 
tion  the  ants  would  deftroy  the  yet  tender  roots,  or  at  leaft 
deprive  them  of  all  their  moifture,  and  caufe  them  to  de¬ 
cay. 

The  Chinefe  do  not  procure  varnifh  from  the  tfi-chu  un¬ 
til  its  trunk  is  nearly  five  inches  in  diameter,  which  lize  it 
feldom  attains  to  before  feven  or  eight  years.  Varnifh  extrac¬ 
ted  from  a  tree  fmaller  or  of  lefs  age  would  not  have  the 
fame  body  and  fplendor.  This  liquor  diftils  only  in  the 
night-time,  and  during  the  fummer  feafon.  To  caufe  the 
gum  to  flow,  they  make  feveral  rows  of  incifions  round  the 
trunk,  the  number  of  which  is  proportioned  to  the  vigour 
of  the  tree.  The  firft  row  is  feven  inches  from  the  earth, 
tind  the  reft  are  at  the  famediftance  one  from  the  other,  and 
continue  to  the  top  of  the  trunk,  and  even  fometimes  on 
the  boughs  which  are  of  a  fufficient  ftrength  and  fize.  The 
Chinefe  ule  a  crooked  iron  for  making  thefe  incifions,  which 
muft  run  a  little  obliquely,  and  be  equal  in  depth  to  the 
thicknefs  of  the  bark  ;  they  make  them  with  one  hand,  and 
tvith  the  other  hold  a  fhell,  the  edges  of  which  they  infert 
into  the  opening,  where  it  remains  without  any  fupport. 
Thefe  incifions  are  made  towards  evening,  and  next  morn¬ 
ing  they  colled  the  varnifh  which  has  fallen  into  the  fhells  ; 
the  following  evening  they  are  again  inierted,  and  this  ope¬ 
ration  is  continued  until  the  end  of  fummer.  A  thoufand 
trees  yield  almoft  in  one  night  2  0  pounds  of  varnifh. 

While  the  varnifh  diftils,  it  exhales  a  malignant  vapour, 
the  bad  effe&s  of  which  can  only  be  prevented  by  preferva- 
tives  and  great  precaution.  The  merchant  who  employs 
the  workmen  is  obliged  to  keep  by  him  a  large  vafe  fill¬ 
ed  with  rape-oil,  in  which  a  certain  quantity  of  thofe  fiefhy 
filaments  have  been  boiled  that  are  found  in  hog’s  lard,  and 
which  do  not  melt.  When  the  workmen  are  going  to  fix 
the  fhells  to  the  trees,  they  carry  fome  of  th^s  oil  along  with 
them,  and  rub  their  face  and  hands  with  it,  which  they  do 
with  greater  care  when  they  colled  in  the  morning  the  var- 
nifii  that  has  diftilled  during  night.  After  eating,  they 
wafh  their  whole  bodies  with  warm  water,  in  which  the  bark 
of  the  chefnut-tree,  fir-wood,  cryftallifed  faltpetre,  and  fome 
other  drugs,  have  been  boiled.  When  they  are  at  work 
near  the  trees,  they  put  upon  their  heads  a  fmall  clotk  bag 


in  which  there  are  two  holes,  and  cover  the  fore-part  of 
their  bodies  with  a  kind  of  apron  made  of  doe-fkin,  which  " 
is  fufpended  from  their  necks  with  firings,  and  tied  round 
them  with  a  girdle.  They  alfo  wear  boots,  and  have  co¬ 
verings  on  their  arms,  made  of  the  fame  kind  of  fkin.  The 
labourer  who  fhould  attempt  to  colled  varnifh  without  ufing 
this  precaution,  would  foon  be  punifhed  for  his  rafhnefs,  and 
the  mod  dreadful  effeds  would  enfue.  The  diforder  fhows 
itfelf  by  tetters,  which  become  of  a  bright  red  colour,  and 
fpread  in  a  very  fhort  time  ;  the  body  afterwards  f  wells,  and 
the  fkin  burfls  and  appears  covered  with  an  univerfal  lepro-1 
fy.  The  unhappy  wrretch  could  not  long  endure  the  ex¬ 
cruciating  pains  which  he  feels,  did  he  not  find  a  fpeedy 
remedy  in  thofe  prefervatives  which  are  ufed  againft  the 
malignant  and  noxious  exhalations  of  the  varnifh, 

The  feafon  of  colleding  varnifh  being  ended,  the  mer¬ 
chant  puts  it  infh  fmall  cafks  clofely  flopped.  A  pound  of 
it  newly  made  cofts  him  about  one  (hilling  and  eight  pence 
Sterling  ;  but  he  gains  cent .  per  cent .  upon  it,  ana  fometimes 
more,  according  to  the  diftance  of  the  place  to  which  he 
tranfports  it. 

Befides  the  luftre  and  beauty  which  that  varnifh  gives  to 
many  of  the  Chinefe  man u failures,  it  has  alfo  the  property 
of  preferving  the  wood  upon  which  it  is  laid,  efpecially  if  no 
other  matter  be  mixed  with  it.  It  prevents  it  from  being 
hurt  either  by  dampnefs  or  worms. 

Every  workman  has  a  particular  art  and  method  of  ufing 
the  varnifh.  This  work  requires  not  only  much  (kill  and 
dexterity,  but  alfo  great  attention,  to  obferve  the  proper  de¬ 
gree  of  fluidity  which  the  gum  ought  to  have,  as  it  muft  be 
neither  too  thick  nor  too  liquid  when  it  is  laid  on.  Patience 
above  all  is  neceffary  in  thofe  who  wifh  to  fucceed.  To 
be  properly  varnifhed,  a  work  muft  be  done  at  leifure  ;  and 
a  whole  fummer  is  fcarcely  fufficient  to  bring  it  to  perfec¬ 
tion.  It  is  therefore  rare  to  fee  any  of  thofe  cabinets  which 
are  imported  to  us  from  Canton  fo  beautiful  and  durable  as 
thofe  manufactured  in  Japan,  Tong-king,  and  Nang  king, 
the  capital  of  the  province  of  Kiang-nan  :  not  that  the  ar- 
tifts  do  not  employ  the  fame  varnifh  ;  but  as  they  work  for 
Europeans,  who  are  more  eafily  pleafed,  they  do  not  take 
the  trouble  of  giving  the  pieces  which  come  from  their 
hands  all  the  polifh  they  are  capable  of  receiving. 

There  are  two  methods  of  laying  on  the  varnifh  ;  the 
fimpleft  is,  when  it  is  immediately  laid  on  the  wood.  The 
work  is  firft  polifhed,  and  then  daubed  over  with  a  kind  of 
oil  which  the  Chinefe  call  tong-yeou.  When  this  oil  is  dry, 
it  receives  two  or  three  coats  of  varnifh  ;  which  remain  fo 
tranfparent,  that  all  the  (hades  and  veins  of  the  wood  may 
be  feen  through  them.  If  the  artift  is  defirous  of  entirely 
concealing  the  fubftance  on  which  they  are  laid,  nothing 
is  neceffary  but  to  add  a  few  more  coats  ;  thefe  give  the 
work  a  fhining  furface,  the  fmoothnefs  of  which  equals  that 
of  the  moft  beautiful  ice.  When  the  work  is  dry,  various 
figures  are  painted  upon  it  in  gold  and  filver,  fuch  as  flow¬ 
ers,  birds,  trees,  temples,  dragons,  &c.  A  new  coat  of  vat- 
niih  is  then  fometimes  laid  over  thefe  figures,  which  pre- 
ferves  them,  and  adds  much  to  their  fplendor.  The  fecond 
method  requires  more  preparation.  The  Chinefe  workmen 
fix  to  the  wood  by  means  of  glue  a  kind  of  pafteboard,  com- 
pefed  of  paper,  hemp,  lime,  and  other  ingredients,  well 
beaten,  that  the  varnifh  may  incorporate  with  them.  Of 
this  they  make  a  ground  perfectly  fmooth  and  folid,  over 
which  the  varnifh  is  laid  in  thin  coats,  that  are  left  to  dry 
one  after  the  other. 

It  often  happens,  that  the  luftre  of  varnifhed  tables  and 
other  pieces  of  furniture  is  infenfibly  deftroyed  by  tea  and 
warm  liquors.  “  The  fecret  of  reftoring  to  varnifh  its  fhi- 
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rung  black  colour  (fays  a  Chinefe  author)  is  to  expofe  it  confound  them.. 


for  one  night  to  a  white  lioar-froft,  or  to  cover  it  fome  time 
with  fnow.”  For  a  method  of  imitating  Chinefe  varnijh , 
fee  Turning. 

Varnish  alfo  fignifies  a  fort  of  fhining  coat,  wherewith 
potter’s  wave,  delft  ware,  china-ware,  &c.  are  covered, 
which  gives  them  a  fmoothnels  and  lailre.  Melted  lead  i3 
generally  ufed  for  the  fird,  and  fmalt  for  the  lecond.  See 
Glazing. 

Varnish,  amon^  medalids,  fignifies  the  colours  antique 
medals  have  acquired  in  the  earth. 

The  beauty  which  nature  alone  is  able  to  give  to  medals, 
and  art  has  never  yet  attained  to  counterfeit,  enhances  the 
value  of  them  :  that  is,  the  colour  which  certain  (oils  in. 
which  they  have  a  long  time  lain  tinges  the  metals  withal: 
fome  of  which  are  blue,  almoff  asbeauti  ul  as  the  torquoife; 
others  with  an  inimitable  vermilion  colour  :  others  with  a. 
certain  fhining  polifhed  brown, vaftly  finer  than  Brafil  figures. 

The  molt  ufual  varnifh  is  a  beautiful  green,  which  hangs 
to  the  fined  drokes.  without  effacing  them,  more  accurately 
than  the  fined  enamel  does  on  metals. 

No  metal  but  brafsds  iufceptible  of  this  ;  for  the  green 
rud  that  gathers,  on  filver  always  fpoils  it,  and  it  mud  be 
got  off  with  vinegar  or  lemon  juice. 

Falfifiers  of  medals  have  a  falfe  or  modern  varnifh,  which 
they  ufe  on  their  counterfeits,  to  give  them  the  appearance 
or  air  of  being  antique.  But  this  may  be  difcovered  by  its 
foftnefs ;  it  being  fofter  than  the  natural  varnifh,  which  is 
as  hard  as  the  metal  itfelf. 

Some  depofit  their  fpurious  metals  in  the  earth  for  a  con- 
fiderable  time,  by  which  means  they  contract  a  fort  of  var- 
nifh,  which  may  impofe  upon  the  lefs  knowing  ;  others  ufe 
fal  ammoniac,  and  others  burnt  paper. 

VARRO  (Marcus  Terentius),  the  mod  learned  of  all 
the  Romans,  was  born  2S  years  B.  C.  He  was  a  ienator 
of  the  fird  diftin&ion,  both  for  birth  and  merit ;  and  bore 
many  great  offices.  He  was  an  intimate  friend  of  Cicero  ; 
and  this  friendfhip  was  confirmed  and  immortalized  by  a  mu¬ 
tual  dedication  of  their  learned  works  to  each  other.  Thus 
Cicero  dedicated  his  Academic  Q^uedions  to  Varro;  and 
Varr®  dedicated  his  treatifeon  the  Latin  tongue  to-Cicero. 
In  the  civil  wars  he  was  zealoudy  attached  to  Pompey;  but 
after  his  defeat  foon  fubmitted  to  Caefar,  who  was  reconci¬ 
led  to  him.  Afterwards  he  applied  his  whole  time  to  let¬ 
ters,  and  had  the  charge  of  the  Greek  and  Latin  libraries 
at  Rome.  He  wa3  above  70  when  Antony  proferibed  him ; 
however,  he  found  means  to  efcape  and  favc  his  life,  though 
he  could  not  fave  fome  of  his  works  and  his  library  from 
being  plundered  by  the  foldiers.  After  this  dorm  was  over, 
he  purfued  his  dudies  as  ufual ;  and  Pliny  relates,  that  he 
continued  to  dudy  and  to  write  when  he  was  88  years  of 
age.  He  was  80  when  he  wrote  his  three  books  De  re  Ru- 
jiica ,  which  are  dill  extant.  Five  of  his  books  De  lingua 
Latina ,  which  he  addreffed  to  Cicero,  are  alfo  extant.  There 
remain,  too,  divers  fragments  of  his  works,  particularly  of 
his  Menippean  Satires,  which  are  medleys  of  profe  and 
verfe  ;  and  Scalliger  has  colk&cd  fome  of  his  epigrams  from 
among  the  CataleSa  Virgilii.  His  books  De  lingua  Latina , 
and  De  re  Rufica ,  were  printed  with  the  notes  of  Jofeph 
Scaiiger,  Turnebus,  and  Vi&orius,  by  Henry  Stephens  at 
Paris,  1573,  in  8vo,  and  have  been  publifhed  feparatdy 
fincc  among  the  Aufiores  de  lingua  Latina  y  and  the  AuBores 
de  re  Rufica . 

There  was  another  Varro  of  antiquity,  called  Atacinusr 
who  was  born  about  10  years  after  the  fird,  at  a  fmall  town 
near  Nar bonne.  Though  infinitely  below  the  Roman  in 
learning,  he  was  at  lead  as  good,  if  not  a  better,  poet  ; 
which  perhaps  has  made  Lilius  Gyraldus  and  other  critics 
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He  compofed  many  works  in  verfe  ;  fome  Virroi&JT 
fragments  of  which  were  collected,  and  publifhed  with  thofe  ^  il 
of  other  ancient  poets,  at- Lyons  in  1603.  Mis  chief  works 
were,  A  poem  on  the.  war.  with  the  Sequani,  a  people  of  j, 

Gaul  ;  and  the  Agronomics,  that  went  under  the  name  of- 
Planciades  the  grammarian*  But  the  Argonautics,  in  four 
books,  was  what  ained  him  the  greated  reputation:  and 
though  indeed  nothing  but  a  tranflatu  n  of  Apollonius  Rho-- 
dius,  yet  was  fo  well  done  as  to  be  commended  by  Quin¬ 
tilian. 

VARRONIA,  in  botany  :  A  genus  of  plants  belonging;- 
to  the  dais  -of  pent/indria>  and  to  the  order  of  monogynia  ; 
and  arranged  in  the  natural  fydem  under  the  41  d  order* 


Afperifoli*.  The  corolla  is  quinquilid  ;  the  fruit  a  drapa* 
with  a  quadrilocular  kernel.  There  are  fix  ipecies  \  none  of 
which  are  natives  of  Britain. 

VASCULAR,  fomething  confiding  of  divers  veflels,  as 
arteries,  veins,  5cc. 

VASE,  a  term  frequently  ufed  for  ancient  vefTels  dug 
from  under  ground,  or  otherwife  found,  and  preferved  in 
the  cabinets  of  the  curious.  In  archite&ure,  the  appella¬ 
tion  vafe  is  alfo  given  to  thofe  ornaments  placed  on  cor- 
niches,  fochles,  or  pedeftals,  reprefenting  the  veflels  of  the 
ancients,  particularly  thofe  ufed  in  facrifice,  as  incenfe-pots* 
flower- pots,  &c.  See  PoRTLAND-Vafe. 

VASSAL,  in  our  ancient  cufloms,  fignified  a  tenant  ou 
feudatory  ;  or  perfon  who  vowed  fidelity  and  homage  to  a 
lord,  on  account  of  fome  land,  &c.  held  of  him.  in  fee  ;  alfcx 
a  Have  or  fervant,  and  efpecialiy  a  domedic  of  a  prince.- — 
Vaffallus  is  faid  to  be  quafi  inferior  focius  ;  as  the  vaflal  is  in¬ 
ferior  to  his  mader,  and  mud  ferve  him  ;  and  yet  he  is  in 
a  manner  his  companion,  becaufe  each  of  them  is  obliged  to 
the  other.  See  FEODAL-Sy/lem. 

VATICAN,  a  magnificent  palace  of  the  pope,  in  Rome* 
which  is  faid  to  confid  of  feveral  thoufand  rooms  :  but  the 
parts  of  it  mod  admired  are  the  grand  daircafe,  the  pope’s 
apartment,  and  efpecially  the  library,  which  is  one  of  the 
riclied  in  the  world,  both  in  printed  books  and  manu- 
feripts. 

VAUBAN  (Sebadian  le  Preftre,  feigneur  de),  marfhal 
of  France,  and  the  greated  engineer  that  country  ever  pro¬ 
duced,  was  born  in  1633.  He  difplayed  his  knowledge  of 
fortification  in  the  courfe  of  many  fieges,  and  his  ferviccs 
were  rewarded  with  the  fird  military  honours.  He  was 
made  governor  of  Lifle  in  1668,  commiflary. general  of  the 
fortifications  of  France  in  1678,  governor  of  the  maritime 
parts  of  Flanders  in  1689,  and  a  marflial  of  France  in  1703. 
He  died  in  1707,  after  having  brought  the  arts  of  attack¬ 
ing  and  defending  fortified  places  to  a  degree  of  perfection 
unknown  before.  His  writings  on  thefe  fubjc&s  are  in  the 
highed  edeem. 

VAUDOIS,  Valdenses,  or  Waldenfes ,  in  ecclefiadical 
hidory,  a  name  given  to  a  fedt  of  reformers,  who  made  their 
fird  appearance  about  the  year  1160. 

The  origin  of  this  famous  fe&,  according  to  Moiheim, 
was  as  follows  :  Peter,  an  opulent  merchant  of  Lyons,  iur- 
named  Valdenfs ,  or  Validtfius ,  from  Vaux  or  Waldum,  a 
town  in  the  marquifate  of  Lyons,  being  extremely  zealous 
for  the  advancement  of  true  piety  and  Chridian  knowledge, 
employed  a  certain  pried  called  Step-harms  de  Evifa ,  about 
the  year  116c,  in  tranflating  from  Latin  into  French  the 
four  Gofpel3,  with  other  books  of  Holy  Scripture,  and  the 
mod  remaikable  fer.tences  of  the  ancient  do&ors,  which 
were  fo  highly  edeemed  in  this  century.  But  no  loom  r 
had  he  perufed  thefe  facred  books  with  a  proper  degree  of 
attention,  than  lie  perceived  that  the  religion  which  was 
now  taught  in  the  Roman  church,  differed  totally  from  that; 
which  was  originally  inculcated  by  Chrid  and  his  apoltles. 
^  Struck 


yauDis. 


V'  A  IT  ['  629  J  U  D  D 

Struck  with  tliis  glaring  contradidion  between  the  dodrine*  baptifm,  and  that  others  rejeded  water-haptifm  entirety^ 
'of  the  pontiffs  and  the  truths  of  the  Gofpel,  and  animated  but  Wall  has  laboured  to  prove  that  infant-baptiim  was 
with  zeal,  he  abandoned  his  mercantile  vocation,  diftributed  generally  pradlifed  among  them. 

his  riches  among  the  poor  (whence  the  Waldenfes  were  Their  rules  of  pradice  were  extremely  auftere  ;  for  they' 
called  poor  men  of  Lyo?u  \  and  forming  an  affociation  with  adopted  as  the  model  of  their  moral  difcipline  the  fermoii  of 
other  pious  ir  en,  who  had‘  adopted  his  ientiments  and  his  Chrilt  on  the  mount,  which  they  interpreted  and  explained 
turn  of  devotion,  he  began  in  the  year  11B0  to  affume  the 
quality  of  a  public  teacher,  and  to  inftrud  the  multitude  in 
the  doctrines  and  precepts  of  Chriftianity. 

Soon  after  Peter  had  affumed  the  exercife  of  hi?  miniffry, 


in  the  mod  rigorous  and  literal  manner,  and  confequently 
prohibited  and  condemned  in  their  ibciety  all  wars,  and  fuits 
t  of  law,  and  all  attempts  towards  the  acquifition  of  wealthy 
the  inflicting  of  capital  punifhments,  fdf- defence  againftun-* 
juft  violence,  and  oaths  of  all  kinds. 

During  the  greatefl  part  of  the  17th  century,  thofe  of 
them  who  lived  in  the  valleys  of  Piedmont,  an  1  who  had- 
embraced  the  dodrine,  difcipline,  and  worfhip  of  the  church, 
of  Geneva,  were  oppreffed  and  perfecuted,  in  the  mod  bar¬ 
barous  and  inhuman  manner,  by  the  miniders  of  Rome. 
This  perfecution  was  carried  on  with  peculiar  marks  of* 
rage  and  enormity  in  the  years  165 f,  1656,  and  1  696,  and' 
feemed  to  portend  nothing  lefs  than  the  total  extinction  of* 
that  unhappy  nation.  The  mod  horrid  feenes  of  violence . 
and  bloodfhed  were  exhibited  in  this  theatre  of  papal  tyran¬ 
ny  ;  and  the  few  Waldenfes  that  furvived  were  indebted  for. 
their  exidence  and  fupport  to  the  intercefilon  made  for  them 
by  the  Englifh  and  Dutch  governments,  and  alfo  by  the. 
Swifs  cantons,  who  folicited  the  clemency  of  the  duke  of 
Savoy  in  their  behalf. 

VAULT,  in  architecture,  an  arched  roof,  fo  contrived 
that  the  dones  which  form  it  fuftain  each  other. 

Vaults  are  on  many  occafions  to  be  preferred  to  fofEts  or 
fiat  ceilings,  as  they  give  a  greater  height  and  elevation,  and. 
are  befides  more  firm  and  durable. 

VAYER.  See  Mothe. 

VAYVODE,  or  Vaivode.  See  Waywode. 

UBES  (St),  a  fea-port  town  of  Portugal,  in  the  pro-* 
vince  of  Edremadura,  Rated  on  a  biy  of  thC  Atlantic  0~. 
cean,  21  miles  fouth  of  Lifbon.  It  Hands  on  an  eminence, 
with  a  very  flrong  cadle  built  on  a  rock.  .  The  foil  about  it  * 
is  fertile  in  corn,  wine,  and  fruits  ;  and  it  is  fuinifhed  with 
good  fifh  from  the  fea,  and  a  fmall  lake  in  the  neighbour-  ' 
hood.  Here  they  make  great  quantities  of  fine  fait,  which, 
is  carried  to  the  American  plantations.  E.  Long.  B.  54*, 
N.  Lat.  38.  22. 

UBIQUITARIANS,  formed  from  ubique,  “  every¬ 
where/’  111  eccieliaflical  hiflory,  a  fed  of  Lutherans  which- 
rofe  and  fpread  itlelf  in  Germany*;  and  whofe  diftinguifhing. 
dodrine  was,  that  the  body  of  Jefus  Chrid  is  everywhere,  or 
in  every  place. 

Brentius,  one  of  the  earlied  reformers,  is  faid  to  have  firft 
broached  this  error,. in  1560.  Luther  himfdf,  in  his  con-*, 
troverfy  with  Zuinglius,  had  thrown  out  fome  unguarded. 

_ _  _  ^  expreffions,  that  feemed  to  imply  a  belief  of  the  omnipre- 

their  tranfgreflions  required  ;  that  confeflion  made  to  priefls,  fence  of  the  body  of  Chrid  ;  but  he  becarne  fenfible  after-.' 
was  by  no  means  neceflary,  fmee  the  humble  offender  might  wards,  that  this  opinion  was  attended  with  great  difficul- 
acknowledge  his  fins,  and  tedify  his  repentance,  to  any  true  ties,  and  particularly  that  it  ought  not  to  be  made  ufe  of  as. 
believer,  and  might  exped  from  fuch  the  couniel  and  admo-  a  proof  of  Chrift’s  corporal ..  prefence.  in  the  eueharifl. 
nition  which  his  cafe  demanded.  They  maintained,  that  However,  after  the  death  of  Luther,  this-abfurd  hypothefis 
the  power  of  delivering  finners  from  the  guilt  and  punifh-  was  renewed,  and  dreffed  up  in  a  fpceious  and  plaufible  form, 
rnent  of  their  offences  belonged  to  God  alone  ;  and  that  in-  by  Brentius,  Cherrmitius,  and  Anclneas,  who, maintained  the 
dulgences  of  confequenee  were  the  criminal  inventions  of  communication  of  the  properties  of  Chrift’s  divinity  to  his 
fordid  avarice.  They  looked  upon  the  prayers  and  other  human  nature.  It  is  indeed  obvious,  that  every  Lutheran, 
ceremonies  that  were  inftituted  in  behalf  of  the  dead,  as  who  believes  the  dodrine  of  confubftantiation  (fee  S.cr?EZ' 
vain,  nfelef and  abfurd,  and  denied  the  exidence  of  depart-  of  the  Lord),  whatever  he  may  pretend,  mud  be  an  Ubiqui- 
ed  fouls  in  an  intermediate  date  of  purification  ;  affirming,,  tarian. 

that  they  were  immediately,  upon  their  ieparation  from  the  UBIQUITY,  Omnipresence.;  an  attribute  of  the  Dei- 
body,  received  into  heaven,  or  thrud  down  to  hell.  Thefe,.  ty,  whereby  he  is  always  intimately  pretent  to  all  things  ; 


the  arclibifhop  of  Lyons,  and  the  other  rulers  of  the  church 
in  that  province,  vboroufly  oppofed  him.  However,  their 
oppofition  was  unfuccefsful ;  for  the  purity  and  fimplicity 
of  that  religion  which  thefe  good  men  taught,  the  fpotlels 
innocence  -  that  fhone  forth  in  their  lives  and  adions,  and 
tlve  noble  contempt  of  riches  and  honours  which  was  con- 
fpicuous  in  the  whole  of  their  conduit  and  converfation,  ap¬ 
peared  fo  engaging  to  all  fuch  as  had  any  fenfe  of  true  pie¬ 
ty,  that  the  number  of  their  followers  daily  increaRd- — 
They  accordingly  formed  religious  affemblies,  firff  in  France, 
and  afterwards  in  Lombardy,  from  whence  they  propaga¬ 
ted  their  fed  throughout  the  other  provinces  of  Europe 
with  incredible  rapidity,  and  with  fuch  invincible  fortitude, 
that  neither  fire,  nor  fword,  nor  the  moft  cruel  inventions 
of  mercilefs  perfecution,  could  damp  -their  zeal,  or  entirely 
ruin  their  caufe. 

The  attempts  of  Peter  Waldus  and  his  followers  were 
neither  employed  nor  defigned  to  introduce  new  doc¬ 
trines  into  the  church,  nor  to  propofe  new  articles  of  faith 
to  Chriflians.  All  they  aimed  at  was,  to  reduce  the  form 
of  ecclefiaftical  government,  and  the  manners  both  of  the 
clergy  and  people,  to  that  amiable  fimplicity  and  primitive 
fandity  that  charaderifed  the  apoftolic  ages,  and  which  ap¬ 
pear  fo  ftiongly  recommended  in  the  precepts  and  injunc¬ 
tions  of  the  divine  Author  of  our  holy  religion.  In  con- 
fequence  of  this  defign,  they  complained  that  the  Roman 
church  had  degenerated,  under  Conftantine  the  Great,  from 
its  primitive  purity  and  fandity.  They  denied  the  fupre- 
macy  of  the  Roman  pontiff,  and  maintained,  that  the  rulers 
and  miniflers  of  the  church  were  obliged,  by  their  vocation, 
to  imitate  the  poverty  of  the  apoftles,  and  to  procure  for 
themfelves  a  fubfiflencc  by  the  work  of  their  hands..  They 
confidered  every  Chriflian  as,  in  a  certain  meafure,  qualified 
and  authorifed  to  inftrud,  exhort,  and  confirm  the  brethren 
in  their  Chriflian  courfe,  and  demanded  the  refloration  of 
the  ancient  penitential  difcipline  of  the  church,  i.  e.  the  ex¬ 
piation  of  tranfgreflions  by  prayer,  fading,  and  alms,  w.hich 
the  new-invented  dodrine  of  indulgences  had  almoft  totally 
aboli died.  They  at  the  fame  time  affirmed,  that  every  pi¬ 
ous  Chriflian  was  qualified  and  entitled  to  preferibe  to  the 
penitent  the  kind  or  degree  of  fatisfadion  or  expiation  that  * 


and  other  tenets  of  a  like  nature,  compofed  the  fyflem  of 
dodrine  propagated  by  the  Waldenfes.  It  is  alfo  faid  that 
ieveral  of  the  Waldenfes  denied'  the  obligation  of  infant- 


gives  the  ejfe  to  all  things  ;  knows,  prtferves,  and  does  all 
all  tilings. 

UDDER,  in  compaiative  anatomy,  that  . part  in  brutes 

wherein 


VelUs 


Voerirg. 


V  E  E  [  630  ]  V 

Wherein  the  milk  is  prepared,  anfwering  to  the  mamma;  or  and  the  Hern  to  leeward. 


E  G 

See  Seamanship,  Vol.  XVII. 


breads  in  women.  Se«  Comparative  Anatomy,  n'  44. 

VEDAS,  the  facred  books  of  the  Hiwdoos,  believed  to 
be  revealed  by  God,  and  called  immortal.  They  are  confi- 
dered  as  the  fountain  or  all  knowledge  human  and  divine, 
and  are  four  in  number ;  of  which  we  have  the  follcwing 
account  in  the  firft  volume  of  the  Afiatic  Refearches:  The 
Rigveda  confiils  of  five  fe&ions  ;  the  Tajurveda  of  eighty - 
i’,x  ;  the  damage  da  of  a  thoufand  ;  and  the  harvaveda  of 
with  eleven  hundred  fadha's,  or  branches,  in  various 


nine  ; 


divi lions  and  tubdivifions.  The  Veda's  in  truth  are  infinite; 
but  have  been  long  reduced  to  this  number  and  order  ;  the 
principal  part  of  them  is  that  which  explains  the  duties  of 
man  in  a  methodical  arrangement  ;  and  in  the  fourth  is  a 
fyftem  of  divine  ordinances. 

From  thefe  are  reduced  the  four  Upavedas ,  the  firft  of 
which  was  delivered  to  mankind  by  Brahma,  Indra, 
Dhanwantari,  and  five  other  deities;  and  comprizes  the 
theory  of  diforders  and  medicines,  with  the  pradlical  me- 
th  ods  of  curing  difeafes. 


p.  219. 

VEGA  (Lopez  de),  a  celebrated  Spanifh  poet.  He 
was  the  fon  of  Felix  de  Vega  and  Francifca  Fernandez,  who 
were  both  defcendcd  from  honourable  families,  and  lived  in 
the  neighbourhood  of  Madrid.  Our  poet  was  born  in  that 
city  on  the  25th  of  November  1562.  He  was,  according  to  Hayltf* 
his  own  expreffion,  a  poet  from  his  cradle  ;  and  beginning 
to  make  verfes  before  he  had  learned  to  write,  he  ufed  to 
bribe  his  elder  fchool- fellows  with  part  of  his  breakfaft,  to 
commit  to  paper  the  lines  he  had  composed.  Having  loll 
his  father  while  he  was  yet  Hill  a  child,  he  engaged  in  a  fro¬ 
lic  very  natural  to  a  lively  boy,  and  wandered  with  another 
lad  to  various  parts  of  Spain,  till,  having  fpent  their  mo. 
ney,  and  being  conduced  before  a  magiftrate  at  Segovia 
for  offering  to  fell  a  few  trinkets,  they  were  fent  home  again 
to  Madrid.  Soon  after  this  adventure,  our  young  poet  was 
taken  under  the  prote&ion  of  Geronimo  Manrique,  bifhop 
of  Avila,  and  began  to  diftinguifh  himfelf  by  his  dramatic 


uiuii  ,  UIlW4va.  compofitions,  which  were  received  with  great  applaufe  by 

The^iecond  confiftToif  mufic,  invented  for  the  purpofe  of  the  public,  though  their  author  had  not  yet  completed  his_ 
raifn.tr  the  mind  by  devotion  to  the  felicity  of  the  Divine  education  ;  for,  after  this  period,  he  became  a  member  ot 

h  '  -•  ■  r  ■ 1  f*  ,1  .* - 1  -r-  -r -  the  univerfity  of  Alcala,  where  he  devoted  himfelf  for  four 

years  to  the  ftudy  of  phiiofophy.  He  was  then  engaged  as 
fecretary  to  the  duke  of  Alva,  and  wrote  his  Arcadia  in 
compliment  to  that  patron  :  who  is  frequently  mentioned  in 
his  occafional  poems.  He  quitted  that  employment  on  his 
marriage  with  Ifabel  de  Urbina,  a  lady  (fays  his  friend  and 


nature  ;  tfie  third  treats  of  the  fabrication  and  ufe  of  arms; 
and  the  fourth  of  Jixty-four  mechanical  arts.  Of  however 
little  value  we  may  efteem  the  mechanical  arts  of  the  Hin¬ 
doos,  and  however  defpicable  their  theological  fyftem  may 
really  be,  the  Upaveda ,  which  treats  of  diieafes  and  the  me¬ 


thod  of  curing  them,  fureiy  deferves  to  be  ftudied  by  every  marriage  with  liabel  de  Urbina,  a  lady  frays  nis  menu  a  a 
European  phyfienn  prattling  in  India.  There  are  indeed  biographer  Perez  de  Montalvan)  beautiful  without  artifice, 
a  great  number  of  medical  books  in  the  Shanfcrit  language  and  virtuous  without  affectation.  His  domeftic  happmefs 
•worthy  of  attention  ;  for  though  the  theories  of  their  au-  was  foon  interrupted  by  a  painful  incident  Having  wnt- 
thors  may  be  groundlefs  and  whimfical,  they  contain  the  ten  fome  lively  verfes  in  ridicule  of  a  perlon  who  had  taken 
names  and  defeription  of  many  Indian  plants  and  minerals,  fome  injurious  freedom  with  his  chara&er,  he  received  a 
with  their  ufes,  difeovered  by  experience,  in  the  cure  of  dif-  challenge  in  confluence  of  his  wit^  and  happening,  m  the 


cafes, 


VEDETTE,  in  war,  a  centinel  on  horfeback,  with  his 
fyorfe’s  head  towards  the  place  whence  any  danger  is  to  be 
feared,  and  his  carabine  advanced,  with  the  butt-end  againft 
his  right  thigh.  When  the  enemy  has  encamped,  there  are 
vedettes  polled  at  all  the  avenues,  and  on  all  the  riling 
grounds,  to  watch  for  its  fecurity. 

To  VEER  and  Haul,  to  pull  a  rope  tight,  by  drawing 
it  in  and  flackening  it  alternately,  till  the  body  to  which  it 
is  applied  acquires  an  additional  motion,  like  the  increafed 
vibrations  of  a  pendulum,  fo  that  the  rope  is  ftraitened  to 
a  greater  tenfion  with  more  facility  and  difpatch.  This  me¬ 
thod  is  paiticularly  ufed  in  hauling  the  bowlines. 

The  wind  is  faid  to  veer  and  haul  when  it  alters  its  direc¬ 
tion,  and  becomes  more  or  lefs  fair.  Thus  it  is  faid  to  veer 
aft  and  to  haul  forward. 

Veer,  Ter-Veer,  anciently  Camp-Veer ,  a  town  of  Zea¬ 
land  in  the  United  Provinces,  {landing  at  the  mouth  of  the 
Eaft  Schelde,  about  four  miles  from  Middleburgh,  and  eight 
from  Flufiring.  Veer,  in  Dutch,  fignifies  a  paffage  or  fer¬ 
ry  over  an  arm  of  the  fea  or  a  river  ;  and  as  there  was  once 
a  ferry  here  over  the  Schelde  to  the  village  of  Compen,  on 
the  ifland  of  North  Beveland,  the  town  thereby  got  the 
name  or  Veery  Camp-Veer ,  and  Ter- Veer.  It  is  well  forti¬ 
fied,  and  formerly  enjoyed  a  good  trade,  efpecially  to  Scot¬ 
land  ;  the  natives  enjoying  particular  privileges  here.  The 
harbour  is  very  good,  and  the  arfenal  the  beft  furnifhed  in 
the  world.  Hence  the  Veres,  anciently  earls  of  Oxford, 
are  faid  to  have  derived  both  their  origin  and  name. 

VEERING,  or  Wearing,  the  operation  by  which  a 
fhip,  in  changing  her  courfe  from  one  board  to  the  other, 
turns  her  ftern  to  windward.  Hence  it  is  ufed  in  oppoh- 
tion  to  Tacking.,  wherein  the  head  is  turned  to  the  wind 


duel  which  enfued,  to  give  his  adverfary  a  dangerous  wound, 
he  was  obliged  to  fly  from  his  family,  and  fhelter  himfelf  in 
Valencia.  He  refided  there  a  confiderable  time  ;  but  con¬ 
nubial  affe&ion  recalled  him  to  Madrid.  His  wife  died  in 
the  year  of  his  return.  His  afHi&ion  on  this  event  led  him 
to  relinquifh  his  favourite  ftudics,  and  embark  on  board 
the  Armada  which  was  then  preparing  for  the  invafion  of 
England.  He  had  a  brother  who  ferved  in  that  fleet  as  a 
lieutenant ;  and  being  fhot  in  an  engagement  with  fome 
Dutch  veffels,  his  virtues  were  celebrated  by  our  affli&ed 
poet,  whofe  heart  was  peculiarly  alive  to  every  generous  af- 
fe&ion.  After  the  ill  fuccefs  of  the  Armada,  the  difeonfo- 
late  Lopez  de  Vega  returned  to  Madrid,  and  became  fecre¬ 
tary  to  the  Marquis  of  Malpica,  to  whom  he  has  addreffed 
a  grateful  fonnet.  From  the  fervice  of  this  patron  he  paffed 
into  the  houfehold  of  the  Count  of  Lemos,  whom  he  cele¬ 
brates  as  an  inimitable  poet.  He  was  once  more  induced 
to  quit  his  attendance  on  the  great,  for  the  more  inviting 
comforts  of  a  married  life.  His  fecond  choice  was  Juana 
de  Guardio,  of  noble  birth  and  Angular  beauty.  By  this 
lady  he  had  two  children,  a  fon  who  died  in  his  infancy, 
and  a  daughter  named  Feliciana ,  who  furvived  her  father. 
The  death  of  his  little  boy  is  faid  to  have  haftened  that  of 
his  wife,  whom  lie  had  the  misfortune  to  lofe  in  about  feven 
years  after  his  marriage.  Having  now  experienced  the 
precarioulnefs  of  all  human  enjoyments,  he  devoted  himfelf 
to  a  religious  life,  and  fulfilled  all  the  duties  of  it  with  the 
moft  exemplary  piety :  ftill  continuing  to  produce  an  afto- 
nifhing  variety  of  poetical  compofitions.  His  talents  and 
his  virtues  procured  him  many  unfolicited  honours.  Pope 
Urban  VIII.  fent  him  the  crofs  of  Malta,  with  the  title 
of  Dorifor  in  Divinity,  and  appointed  him  to  a  place  of 
profit  in  the  Apoftolic  Chamber ;  favours  for  which  he 
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cxprcfled  his  gratitude  by  dedicating  his  Corona  Tragica 
(a  long  poem  on  the  fate  of  Mary  Q^een  of  Scots)  to  that 
liberal  pontiff.  In  his  73d  year  he  felt  the  approaches  of 
death,  and  prepared  himfelf  for  it  with  the  utmoll  compo- 
fure  and  devotion.  His  laft  hours  were  attended  by  many 
of  his  intimate  friends,  and  particularly  his  chief  patron  the 
Duke  of  Sella,  whom  he  had  made  his  executor  ;  leaving 
him  the  care  of  his  daughter  Feliciana,  and  of  his  various 
manufcripts.  The  manner  in  which  he  took  leave  of  thofe 
he  loved  was  moll  tender  and  affe&ing.  He  faid  to  his  dif- 
ciple  and  biographer  Montalvan,  That  true  fame  confifted 
in  being  good  ;  and  that  he  would  willingly  exchange  all  the 
applaufes  he  had  received  to  add  a  fingle  deed  of  virtue  to 
the  aftions  of  his  life.  Having  given  his  dying  bcnedidlion  to 
his  daughter,  and  performed  the  laft  ceremonies  of  his  reli¬ 
gion,  he  expired  on  the  25th  of  Auguft  1635. 

VEGETATION,  in  phyliology,  the  a&  whereby  plants 
receive  nourilhment  and  growth. 

The  procefs  of  nature  in  the  vegetation  of  plants  is  very 
accurately  delivered  by  Malpighi :  The  egg  or  feed  of  the 
plant  being1  excluded  out  of  the  ovary,  called  pod  or  hujky 
and  requiring  further  foftering  and  brooding,  is  committed 
to  the  earth  ;  which  having  received  it  into  her  fertile  bo- 
fom,  not  only  does  the  office  of  incubation  by  her  own 
warm  vapours  and  exhalation,  joined  with  the  heat  of  the 
fun,  but  by  degrees  fupplies  what  the  feed  requires  for  its 
further  growth  ;  as  abounding  everywhere  with  canals  and 
finufes,  wherein  the  dew  and  rain  water,  impregnated  with 
fertile  falts,  glide,  like  the  chyle  and  blood  in  the  arteries, 
&c.  of  animals.  This  moifture  meeting  with  a  new-depo- 
fited  feed,  is  percolated,  or  drained  through  the  pores  or 
pipes  of  the  outer  rind  or  hufk,  correfponding  to  the  fecun- 
dines  of  the  foetufes,  on  the  infide  whereof  lies  one  or  more, 
commonly  two,  thick  feminal  leaves,  anfwering  to  the  pla¬ 
centa  in  women,  and  the  cotyledons  in  brutes. 

Thele  feed-leaves  confift  of  a  great  number  of  little  vefi- 
cufte,  or  bladders,  with  a  tube  correfponding  to  the  navel- 
firing  Jn  animals.  In  thefe  veiiculae  is  received  the  moifture 
of  the  earth,  drained  through  the  rind  of  the  feed  ;  which 
makes  a  flight  fermentation  with  the  proper  juice  before 
contained  therein.  This  fermented  liquor  is  conveyed  by 
the  umbilical  veffel  to  the  trunk  of  the  little  plant  ;  and  to 
the  germ  or  bird  which  is  contiguous  thereto :  upon  which 
a  vegetation  and  increafe  of  the  parts  fucceed. 

Such  is  the  procedure  in  the  vegetation  of  plants:  which 
the  illuftrious  author  exempliftes  in  a  grain  of  wheat,  as  fol¬ 
lows  :  The  firft  day  the  grain  is  fown  it  grows  a  little  tur¬ 
bid  ;  and  the  fecundine,  or  hufk,  gapes  a  little  in  feveral 
places  :  and  the  body  of  the  plant,  being  continued  by  the 
umbilical  veffel  to  a  conglobated  leal  (which  is  called  the 
pulp  oxflefh  of  the  feed,  and  is  what  conftitutes  the  flower) 
fwdls  ;  by  which  means,  not  only  the  germ  or  fprout 
(which  is  to  be  the  future  ftem.)  opens,  and  waxes  ^reen, 
but  the  roots  begin-  to  bunch  out ;  whence  the  placenta,  or 
feed-leaf,  becoming  loofe,  gapes.  The  fecond  day,  the  fe¬ 
cundine  or  hufk,  being  broke  through,  the  ftem,  or  top  of 
the  future  ftraw,  appears  on  the  outfide  thereof,  and  grows 
upward  by  degrees;  in  the  mean  time,  the  feed-leaf  guard¬ 
ing  the  roots  becomes  turgid  with  its  veficulae,  and  puts 
■forth  a  white  down.  And  the  leaf  being  pulled  away, 
you  fee  the  roots  of  the  plants  bare  ;  the  future  buds,  leaves, 
and  reft  of  the  ftalk,  lying  hid.  Between  the  roots  and  the 
afeending  ftem  the  trunk  of  the  plant  is  knit  by  the  navel- 
knot  to  the  flower-leaf,  which  is  very  moift,  though  it  ftiU 
mains  its  white  colour  and  its  natural  tafte.  The  third 
day,  the  pulp  of  the  conglobated,  or  round  leaf,  becomes 
turgid  with  the  juice  which  it  received  from  the  earth  fer¬ 
menting  with  its  own* 
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Thus  the  plant  increafing  in  bignefs,  and  its  bud  or  ftem  Vc  re  un¬ 
becoming  taller,  from  whitifh  turns  greenifh  ;  the  lateral  tion'  , 
roots  alfo  break  *orth  greenifh  and  pyramidal  from  the  ga-  ~ 
ping  fheatli,  which  adheres  chiefly  to  the  plant  ;  and  the 
lower  root  grows  longer  and  hairy,  with  many  fibres  (hoot¬ 
ing  out  of  the  fame. 

Indeed  there  are  hairy  fibres  hanging  all  along  on  all  the 
roots,  except  on  their  tips  ;  and  thefe  fibres  are  feen  to  wind 
about  the  faline  particles  of  the  foil,  little  lumps  of  earth,  See. 
like  ivy  ;  whence  they  grow  curled.  Above  the  lateral  roots 
there  now  break  out  two  other  little  ones. 

1  he  fourth  day,  the  ftem  mounting  upwards,  makes  a 
right  angle  v/ith  the  feminal  leaf:  the  laft  roots  put  forth 
more ;  and  the  other  three  growing  larger,  are  clothed  with 
more  hairs,  which  ftraitly  embrace  the  lumps  of  earth  ;  and 
where  they  meet  with  any  vacuity,  unite  into  a  kind  of  net¬ 
work  . 

From  this  time  forward  the  root  puflies  with  more  regu¬ 
larity  downward,  and  the  ftalk  upward,  than  before.  There 
is,  however,  this  great  difference  in  their  growth,  that  the 
ftalk  -and  branches  find  no  refinance  to  their  (hooting  up, 
while  the  roots  find  a  great  deal  to  their  /hooting  down¬ 
ward,  by  mgans  of  the  folidity  of  the  earth  ;  whence  the 
■  branches  aSfonce  much  fafter  and  farther  in  their  growth 
than  the  roots  ;  and  thefe  laft  often  finding  the  refiflance  of 
a  tough  earth  unfurmountable,  turn  their  courfe,  and  fhoot 
almofl  horizontally. 

From  a  number  of  experiments  made  by  Mr  Gough,  and 
related  by  him  in  the  fourth  volume  of  the  Manchefter 
Tranfadlions,  it  appears,  that  feeds  will  not  veget^ge  with¬ 
out  air  ;  and  that  during  their  vegetation,  they  abforb  oxy¬ 
gen,  part  of  which  they  retain,  and  that  carbonic  acid  b 
formed  with  the  reft.  Thefe  fa<fts  were  afeertained  in  the 
following  manner  :  He  put  feveral  parcels  of  fteeped  peas 
and  barley,  at  different  times,  into  phials,  which  were  left 
to  ft  and  for  three  or  four  minutes  in  fpring  water,  of 'the 
heat  of  46,  50,  to  reduce  them  to  a  known  temperature. 

'I  hey  were  then  fecurely  corked,  and  removed  into  a  room, 
the  temperature  of  which  was  never  lefs  than  530.  After 
remaining  fiom  four  to  fix  days  m  this  fituation,  they  were 
again  placed  in  the  fame  fpring  water,  and  opened  in  an  in¬ 
verted  pofition,  care  being  taken  that  the  barometer  flood 
at  the  time  nearly  where  it  did  at  firft.  When  a  cork  was 
thus  drawn,  a  quantity  of  water  rufhed  in  immediately* 
more  than  was  Efficient  to  fill  the  neck.  The  air  being 
paffed  through  lime  water,  contra&ed  very  fcnfibly,  'and 
precipitated  the  lime.  The  refiduum,  freed  in  this  manner 


horn  carbonic  acid,  extinguifhed  a  lighted  taper  like  water-, 
and  this  it  did  repeatedly.  He  made  one  of  thefe  experi¬ 
ments  with  more  attention  than  the  reft,  from  which  it  ap¬ 
peared,  that  four  ounces,  one  dram,  forty  grains,  by  mea- 
fure,  of  atmofpheric  air,  -  loll  one-fixth  of  its  original  bulk, 
by  being  confined  five  days  with  one  ounce  of  fteeped 
barley.  It  is  plain,  from  this  experiment,  that  feeds  in  the 
a6l  of  vegetation  take  oxygen  from  the  atmofphere,  part 
of  which  they  retain,  and  rejed  the  reft  charged  with  car¬ 
bon..  1  ne  Jubilance  of  the  feed-lobes  is  hereby  changed* 
an  additional  quantity  of  oxygen  being  introduced  into  their 
compofition  ;  and  a, part  of  their  carbon  loft.  This  change*, 
in  the  proportion  of  their  alimentary  principles,  generates- 
fugar,  as  is  evident  from  the  procefs  of  malting.  But  fu- 
gar  and  cifibonic  acid  are  more  foluble  in  water  than 
the  farinaceous  oxyd.  They  therefore  combine  with  the 
humidity  in  the  capillary  tubes  of  the  feed,  and  find  a  rea¬ 
dy  paffage  to  the  germ,  the  vegetative  principle  of  which 
they  call  into  a&ion  by  a  flimulus  fuited  to  its  nature.  A 
nutritious  liquor  being  thus  prepared  by  the  decompofition: 
ei  the  feed-lobes,  and  diftributed  through  the  infant  plant* 
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-Vege*a-  {ts  organs  begin  to  exert  their*  fpecific  aftions,  by  decom- 
pounding  the  nourifhment  conveyed  to  them,  and  forming 
new  oxyds  from  the  elementary  principles  of  it,  tor  the  in- 
cieafe  ou  the  veflel3  and  fibres ;  and  in  this  manner  the  fir  ft 
ftage  of  vegetation  commences. 

Mr  Gough  has  ascertained,  that  a  germ  in  the  aft  of  ve¬ 
getation  requires  to  be  continually  excited  by  the  itimulus 
/of  oxygen  ;  but  that  as  foou  as  the  feed  lobes  are  oihauft- 
ed,  the  young  plant  is  in  a  ftate  to  derive  its  nutrition  from 
»the  ground  ;  and  then  ^and  not  till  then)  it  finds  itfelf  in  a 
fituation  capable  of  making  future  advances,  unaffifted  by 
'the  ftimulus  of  reipirable  air. 

The  infant  fprout  at  -firft  fiiffers  only  a  fufpenfion  of  its 
■  energy  from -the  abience  of  pure  air  ;  but  if  this  neceftary 
/fupport  be  withheld  too  long,  it  perifhes  by  the  putrefa&ive 
fermentation. 

The  lively  green  which  the  ftems  and  leaves  of  plants  re¬ 
ceive  from  the  action  of  light,  cannot  be  imparted  to  them, 

'  provided  the  energy  of  the  vegetative  principle  in  them  be 
fufpended:  for  after  permitting  a  number  of  peas  to  pro- 
,  duce  both  extremities  of  their  fprouts  in  wet  fand  covered 
from  the  light  by  an  earthen  pot,  Mr  Gough  placed  five  of 
-them,  on  the  29th  of  April,  in  an  inverted  glafs jar,  contain¬ 
ing  azot  confined  by  water  ;  and  three  in  another  jar,  in 
which  a  portion  of  common  air  wao  alfo  inclofed  by  the 
Tame  means.  On  the  30th  the  upper  extremities  of  the 
fprouts  of  the  parcel  laft  mentioned  were  ?reen  ;  but  though 
fthe  experiment  was  prolonged  to  the  2d  of  May,  thole  in 
•the  other  glafs  did  not  exhibit  any  perceptible  alteration  in 
fize  or  colour.  Two  of  them  were  now  placed  in  a  glafs 
-filled  with  atmofpheric  air,  where  they  were  left  unobferved 
*to  the  5th,  at  the  end  of  which  time  the  germs  had  vegeta¬ 
ted  confiderably  ;  the  lower  parts  of  them  ftill  remained 
<white,  but  their  oppofite  extremities  had  changed  to  their 
proper  green.  Hence  it  may  be  fafely  interred,  that  green- 
-nefo  cannot  be  imparted  to  the  fprouts  of  feeds  without  the 
joint  aflion  of  light  and  oxygen  ;  in  which  they  are  very 
different  from  the  {hoots  that  frequently  proceed  from  ma- 
turer  plants,  when  fecluded  from  the  atmofphere :  for,  as 
<thefe  grow  freely  in  dole  glafs  veffels,  placed  in  a  window, 
and  containing  water  and  azot,  the  parts  which  are  recent- 
ay  produced  continue  to  vegetate,  in  confluence  of  their 
:conne£fion  with  the  parent  flock,  and  acquire  the  colour  in 
queftion  without  the  afliilance  of  refpirable  air.  See  Plant, 
•Tree,  Germination,  Botany,  &c. 

VEGETATIVE  soul,  among  philofophers,  denotes 
that  principle  in  plants  by  virtue  of  which  they  vegetate, 
.or  receive  nourifhment  and  grow.  See  the  preceding  ar- 

'ticle.  .  , 

VEHICLE,  in  general,  denotes  any  thing  that  carries 
or  bears  another  along  ;  but  is  more  particularly  ufed  in 
pharmacy  for  any  liquid  ferving  to  dilute  fome  medicine,  in 
order  that  it  may  be  adminiftered  more  cominodioufly  to  the 
patient. 

VEII  (anc.  geog.),  a  city  of  Etruria,  the  long  and  pow¬ 
erful  rival  of  Rome  ;  diftant  about  100  ftadia,  or  12  miles, 
to  the  north- weft  ;  fituated  on  a  high  and  deep  rock.  Ta¬ 
ken  after  a  fiege  of  10  years  by  Camillus,  fix  years  before 
the  takinu  of  Rome  by  the  Gauls :  and  thither  the  Romans, 
after  the  burning  of  their  city,  had  thoughts  of  removing; 
but  were  difTuaded  from  it  by  Camillus  (Livy).  It  re¬ 
mained  handing  after  the  Punic  war  ;  and  a  colony  was 
there  fettled,  and  its  territory  affigned  to  the  foldters.  But 
after  that  it  declined  fo  gradually,  as  not  to  leave  a  Angle 
trace  handing.  Famous  for  the  (laughter  of  the  300  Fabn 
.on  the  Cremera  (Ovid).  The  fpot  on  which  it  hood  lies 
rear  Kola,  in  St  Peter’s  patrimony  ( Holftenius). 
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VEIL,  a  piece  of  huff,  ferving  to  cover  or  hide  any 
thing. 

In  the  Romifh  churches,  in  time  of  Lent,  they  have  veils 
or  curtains  over  the  altar,  cruciRx,  images  of  faints,  &c. 

A  veil  of  crape  is  wore  on  the  he  .d  by  nuns,  as  a 
Badge  of  their  pro fe Ikon  :  the  novices  wear  white  veils,  but 
thofe  who  have  made  the  vows  black  ones.  See  the  article 
Nun. 

VEIN,  in  anatomy,  is  a  veffel  which  carries  the  blood 
from  the  feveral  paits  of  the  body  to  the  heart.  See  Ana¬ 
tomy,  n°  123.  . 

Vein,  among  miners,  is  that  fpace  which  is  bounded  with 
‘■woughs,  and  contains  ore,  {par,  canck,  clay,  clurt,  croil, 
brownhen,  pitcher-chin,  cur,  which  the  philofophers  call 
the  mother  of  metals,  and  fometimes  foil  o  f  all  colours .  When 
it  bears  ore,  it  is  called  a  quick  vein  ;  when  no  ore,  a  dead 
vein. 

VELA,  a  remarkable  cape  on  the  coaft  of  Terra  Firma, 
in  South  America.  W.  Long.  7  i.  25.  N.  Lat.  1  2.  30. 

VELARIUS,  in  antiquity,  an  officer  in  the  court  of  the 
Roman  emperors,  being  a  kind  of  ufher,  whofe  poft  was 
behind  the  curtain  in  the  prince’s  apartment,  as  that  of  the 
chancellor’s  was  at  the  entry  of  the  balluftrade  ;  and  that  of 
the  oftiarii  at  the  door.  The  velarii  had  a  fuperior  of  the 

fame  denomination,  who  commanded  f  hem. 

VELEZ-de-Gomara,  a  town  of  Africa,  in  the  king, 
dom  of  Fez,  and  in  the  province  of  Eriff.  It  is  the  an- 
cient  Ac  art  h.  With  a  harbour  and  a  har.dfome  cafile, 
where  the  governor  retides.  It  is  feated  between  two  high 
mountains,  on  the  coaft  of  the  Mediterranean  Sea.  W.  Long. 
4.  o.  N.  Lat.  35.  10.  #  . 

VELITES,  in  the  Roman  army,  a  kind  of  ancient  fol- 
diery,  who  were  armed  lightly  with  a  javelin,  a  cafk,  cuirafs, 
and  fhield. 

VELLEIUS  Paterculus.  See  Paterculus. 

VELLUM,  is  a  kind  of  parchment,  that  is  finer,  cvener, 
and  more  white  than  the  common  parchment.  1  he  word 
is  formed  from  the  Fiench  velin,  of  the  Latin  vitulinus ,  “  be- 
longing  to  a  calf.” 

VELOCITY,  in  mechanics,  fwiftnefs ;  that  affe£ion  of 
motion  whereby  a  moveable  is  diipofed  to  run  over  a  cer. 
tain  fpace  in  a  certain  time.  It  is  alfo  called  celerity,  and 
is  always  proportional  to  the  fpace  moved.  Huyghen* 
Leibnitz,  Bernoulli,  Wolfius,  and  the  foreign  mathemati- 
cians,  hold,  that  the  momenta  or  forces  of  falling  bodies,  at 
the  end  of  their  falls,  are  as  the  fquares  of  their  velocities 
into  the  quantity  of  matter ;  the  Englilh  mathematicians, 
on  the  contrary,  maintain  them  to  be  as  the  velocities  them- 
f elves  into  the  quantity  of  matter.  See  Quantity,  n  11 
and  14,  &c. 

VELVET,  a  rich  kind  of  fluff,  all  filk,  covered  on  the 
outfide  with  a  clofe,  fhort,  fine,  loft  {hag,  the  other  fide  be. 
ing  a  very  ftrong  clofe  tiflue.  . 

The  nap  or  lhag,  called  alfo  the  velveting ,  of  this  ftufF,  is 
formed  of  part  of  the  threads  of  the  warp,  which  the  work- 
man  puts  on  a  long  narrow-channelled  ruler  or  needle,  which 
he  afterwards  cuts,  by  drawing  a  {harp  fteel  tool  along  the 
channel  of  the  needle  to  the  ends  of  the  warp.  The  prin¬ 
cipal  and  beft  manufadories  of  velvet  are  in  France  and  I- 
taly,  particularly  in  Venice,  Milan,  Florence,  Genoa,  and 
Lucca:  there  are  others  in  Holland, Let  up  by  the  French 
refugees  ;  whereof  that  at  Haerlem  is  the  mod  confiderable: 
but  they  all  come  fhort  of  the  beauty  of  thole  in  France, 
and  accordingly  are  fold  for  »o  or  15  percent,  lefs.  There 
are  even  fome  brought  from  China  5  but  they  are  the  woitt 

^  VENAL,  or  Venous,  in  anatomy,  fomethiag  that  heart 
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lowing  a  relation  to  the  veins.  This  word  is  alfo  ufed  for  fomething 
bought  with  money,  or  procured  by  bribes. 

VENEERING,  VaneerinG,  or  Fineerin g,  a  kind  of 
marquetry,  or  inlaying,  whereby  feveral  thin  Dices  or  leaves 
of  fine  wood,  of  different  kinds,  are  applied  and  faftened  on 
a  ground  of  foine  common  wood. 

There  are  two  kinds  of  inlaying  :  the  one,  which  is  the 
more  ordinary,  goes  no  farther  than  the  making  of  eom- 
partiments  of  difFerenc  woods  ;  the  other  requires  much 
more  art,  and  reprefeitts  flowers,  birds,  and  the  like  figures. 
The  firff  kind  is  what  we  properly  call  veneering ,  the  latter 
we  have  already  detcribed  under  Marquetry. 

The  wood  intended  for  veneering  is  firft  fawed  out  into 
Dices  or  leaves,  about  a  line  thick  :  in  order  to  faw  them, 
the  blocks  or  planks  are  placed  upright  in  a  kind  of  vice  or 
flawing  prefs  :  the  defeription  of  which  may  be  feen  under 
the  article  juft  referred  to.  Thefe  Dices  are  afterwards  cut 
into  Dips,  and  fafhioned  divers  ways,  according  to  the  de- 
fign  piopoftd  ;  then  the  joints  being  carefully  adjuffed,  and 
the  pieces  brought  down  to  their  proper  thicknefs,  with  fe¬ 
veral  planes  for  the  purpofe,  they  are  glued  down  on  a 
ground  or  block  of  dry  wood,  with  good  ftrong  Englifh 
glue.  The  pieces  thus  joined  and  glued,  the  work,  if  fmall, 
is  put  in  a  prefs  ;  if  large,  it  is  laid  on  the  bench,  covered 
with  a  board,  and  preffed  down  with  poles,  or  pieces  of 
wood,  one  end  whereof  reaches  to  the  ceiling  of  the  room, 
and  the  other  bears  on  the  boards.  When  the  glue  is  quite 
dry  they  take  it  out  of  the  prefs  and  finifh  it;  firft  with  little 
planes,  then  with  divers  lerapers,  fome  whereof  refembh; 
rafos,  which  take  off  dents,  &c.  left  by  the  planes.  When 
fwfficiently  fcraped,  the  work  is  polifticd  with  lire  {kin  of  a 
lea  Tog,  wax,  and  a  brufh  and  polifher  of  fhavegrafs;  which 
is  lire  laft  operation. 

VENEREAL,  fomething  belonging  to  venery  ;  as  the 
lues  venerea,  &c.  See  Medicine  Index. 

VENERY,  is  ufed  for  the  aft  of  copulation,  or  coition, 
of  the  two  fexes. 

VENESECTION,  or  Phlebotomy,  in  furgery.  Sec 
Surgery,  n° 

VENETIAN  Bole,  a  fine  red  earth  ufed  in  painting, 
and  called  in  the  colour  {hops  Venetian  red . —  It  is  dup  in 
Carinthia,  and  lent  from  Venice  to  all  parts  of  the  world  ; 
but  the  ufe  of  it  here  is  very  much  fuperfeded  by  a  bright 
colcothar  of  viti  iol. 

VENICE,  a  celebrated  city  of  Italy,  and  capital  of  a 
republic  of  the  lame  name,  frtuated  on  the  Lagunes  or  Small 
] hands,  about  five  miles  from  the  continent  ;  m  E.  Long. 
130.  N.  Lat.  45-.  40. 

The  name  of  Venice  is  evidently  derived  from  Venetia , 
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Pjjvatlcn  one  of  the  Roman  provinces  of  Italy  ;  and  this  again  from 
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the  Henetians ,  a  people  of  Paphlagonia,  who  fettled  in  that 
part  of  the  country.  The  city  is  laid  to  have  been  founded 
about  the  year  45  r  or  452  ;  when  Attila,  having  dcltroyed 
the  cities  of  Aquileia,  Verona,  Mantua,  Trevigio,  &c.  fuch 
of  the  inhabitants  as  tfcapea  the  Daughter  Ded  to  the  iDands 
on  their  eoaft,  and  there  took  up  their  refidence.  Iiilto- 
rians  are  profui'e  in  their  commendations  of  the  virtue  of 
the  Venetians  during  the  infancy  of  their  city  ;  and  Caffio- 
d  Lcirofdorus  informs  us,  that  one  would  have  taken  the  inhabitants 
■firft  iu-  rather  for  an  aflembly  of  pliiloiophers,  living  at  their  eafe 
and  cultivating  the  duties  of  religion,  than  for  v/lrat  they 
really  were,  a  diftieffed  and  con' tiled  rabble  who  had  efcaped 
from  the  calamities  of  war.  Nothing  remarkable,  however, 
occur 8  in  the  hiliory  of  Venice  for  fome  time,  excepting 
the  change  of  government  from  the  confular  to  the  tribuni- 
tial  form,  which  happened  about  30  years  after  the  build* 
ing  of  the  city.  .the  republic  firft  began  to  be  of  confc- 
fcfe  a  li-  quence  after  the  d.eftruftion  oi  Padua  by  the  Lombards. 
I!  Vot.  XVIII.  Part  II. 
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About  this  time  they  were  become  mailers  of  a  fleet  and 
a  body  of  land-forces.  They  engaged  in  a  quarrel  with  the 
Lombards,  of  which  we  know  not  the  particulars.  In  a. 
fhort  time,  however,  they  diftinguifhed  themfelves  againft. 
the  Iftrian  pirates,  who  had  committed  depredations  on  them 
coads,  and  the  Tergeftines,  or  inhabitants  of  Triefte,  who 
had  fuddenly  carried  off  a  number  of  the  citizens  of  Venice. 

Thefe  exploits  procured  them  a  confiderable  degree  of  re¬ 
putation  arid  efteem  among  their  neighbours  ;  and  by  im¬ 
proving  every  opportunity  of  increafirtg  their  trade,  and 
augmenting  the  number  of  mariu faftures,  Sec.  the  city  very 
foon  arrived  at  a  high  pitch  of  affluence  and  power.  In  the 
war  carried  on  by  Juftrnian  with  the  Goths  in  Italy,  the  Roman  ge- 
Venetians  gave  confiderable  afiiftmice  to  Narles  the  Roman  neral  Nar- 
general,  infomuch  that  he  expreffed  his  gratitude  by  feveral  ^ 

rich  prefents,  fome  high  marks  of  diftinftion,  and  particu- on 
larly  by  building  two  fine  churches  dedicated  to  the  faints  account. 
Theodore  and  Germinian  ;  the  oldeft  public  buildings,  be- 
fide  St  Mark’s  and  St  Peter’s,  in  Venice. 

From  the  time  or  Juftinian  to  the  year  697,  hiftorians 
are  filent  with  regard  to  the  Venetian  affairs.  A  great  re¬ 
volution  now  took  place  in  the  government  :  the  tribunes 
having  abufed  their  power  were  aboliftied  ;  and  in  their  5 
ftead  was  elefted  a  doge  or  duke,  in  whom  was  veiled  the  Fkft  elec* 
fupreme  authority.  He  was  to  reprefent  the  honour  and^°^c°^ra 
majefty  of  the  ftate  ;  to  have  relpeft  and  diftinftion  paid 
him  beyond  what  the  tribunes,  or  even  the  confuls,  enjoyed: 
he  was  to  affemble  and  prefide  at  the  great  council ;  to  have 
a  calling  vote  in  all  difputed  points  ;  to  nominate  to  all  of¬ 
fices,  places,  and  preferments  ;•  and  laftly,  to  enjoy  the  fame  ^ 
authority  in  the  church  as  in  the  ftate.  This  form  of  go*  changes  of 
vernment  was  changed  in  737,  for  what  reafon  we  know  not,govern- 
and  a  fupreme  magiftrale  choien,  with  the  title  of  mnjler  0/ment. 
the  horfe  or  general  of  the  forces .  His  power  was  to  con¬ 
tinue  only  for  a  year,  the  Ihortnefs  of  its  duration  being 
thought  a  futficient  fccurity  againft  the  abufe  of  it.  But 
in  five  years  afterwards  the  doges  were  reltored,  and  Gio¬ 
vanni  Fabritio,  the  fourth  and  laft  mailer  of  the  horfe,  was 
depofed,  and  his  eyes  put  out,  but  for  what  fault  we 
know  not. 

Under  the  doges,  the  power  and  wealth  of  the  Venetian  quarrel 
republic  continued  to  increafe.  In  764  the  ITeracleans  and  with  Char* 
Jefukins,  fubjefts  to  the  republic,  having  formed  fome  de-*ema£ne* 
fig  ns  againft  the  ftate,  put  themfelves  under  the  proteftion 
of  Charlemagne.  That  conqueror,  not  finding  it  conve¬ 
nient  to  give,  them  prefent  affiilance,  fettled  them  in  Ma¬ 
la  moc  until  he  could  give  them  more  effeftuai  fuccour. 

The  Venetians,  however,  difregarding  the  proteftion  of  that 
powerful  monarch,  attacked  andHnftantly  drove  them  out  g 
of  the  place  where  he  had  fettled  them.  Incenfed  at  this,  Pepin  de- 
Charlemagne  ordered  his  fon  Pepin  to  declare  war  againft  dares  war 
the  republic.  This  was  immediately  done  ;  but  the  blow  “ic 

was  tor  fome  time  diverted  by  Aftolphus  king  of  the  Lom-  1C* 
bards,  who,  committing  great  devaluations  in  the  territo¬ 
ries  of  the  pope,  obliged  Pepin  to  come  to  the  afMance  of 
his  holinefs.  However,  after  having  afforded  the  neceffary 
fuccour  to  the  pope,  Pepin  profecuted  the  war  with  Venice. 

The  event  is  uncertain  :  all  we  know  is,  that  about  this 
time  the  Venetians  declared  themfelves  a  free  and  indepen-  r^e  Vene- 
dent  ftate  ;  winch  makes  it  probable  that  his  fuccefs  hadtiansde- 
not  been  great.  But  in  804  the  war  was  renewed  with^e  them- 
the  utmoft  iury.  Pepin  having  quarrelled  with  Nicephoi  us*elvc,s 
the  Greek  emperor,  and  finding  Obelerio  the  Venetian  doge  Pencelit* 
inclined  to  favour  his  adverfary,  determined  to  exterminate 
the  veiy  name  of  the  republic.  After  having  laid  watle,  l? 
the  province  of  Venetia,  he  led  kis  army  direftly  to  Venice, 
blocking  the  city  up  at  the  fame  time  by  his  fleet.  The  pep;m  ^ 
Venetians  were  not  difkeartened  at  the  number  of  their  erne- 
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Venice,  mies,  the  reputation  of  Pepin,  or  the  civil  div'fionB  among 
"“v  ~  thtmfelves ;  their  animofities  were  laid  alide,  and  a  ftri£t 

union  formed  againft  the  common  enemy  :  the  chief  com¬ 
mand  was  given  to  Valentin,  as  Obelerio  was  fuppo fed  too 
nearly  allied  to  Pepin  to  fight  with  that  good-will  and  cheer¬ 
fulness  the  fervice  of  his  country  required.  The  Venetians, 
notwithfianding  the  moft  obftinate  defence,  the  moft  vigo¬ 
rous Tallies,  and  their  felling  every  inch  of  ground  at  an  in¬ 
credible  expence  of  blood,  were  at  length  reduced  to  that 
ced  to  great  pari  of  the  city  fouth  of  the  Rialto  ;  this  ftream,  and  their 
(traits.  own  bravery',  being  now  their  only  defence.  While  Pepin 
was  preparing  to  lay  a  bridge  over  the  canal,  they  refolved, 
as  a  la  It  effort,  to  attack  Pepin's  fleet,  and  to  vanquifh  or 
die  in  defence  of  their  liberty.  Embarking  all  the  troops 
they  could  fpare,  they  bore  do\£n,  with  the  advantage  of 
0  the  wind  and  tide,  upon  the  enemy,  and  began  the  attack 

with  fuch  fury,  as  obliged  the  French  admiral  to  give  way. 
The  lightnefs  of  their  (hips,  and  the  knowledge  of  the 
foundings,  gave  the  Venetians  every  advantage  they  could 
wifti  ;  the  enemy’s  fleet  was  run  aground,  and  the  greater 
The  French  part  c£  their  troops  perirtied  in  attempting  to  efcape  ;  the 
fhips  were  all  to  a  few,  either  taken  or  deftroyed.  During 
this  action  at  fca,  Pepin  refolved  to  affault  the  city  by  land, 
not  doubt inir  but  the  garrifon  was  fo  weakened  by  the  num¬ 
ber  of  forces  they  had  fent  on  board  the  fleet,  as  to  be  able 
to  make  but  a  flight  refiftance.  Having  for  this  purpofe 
thrown  a  bridge  over  the  Rialto,  he  was  marching  his  troops 
aciofs  it,  when  he  found  himfelr  attacked  on  every  fide  by 
the  Venetians  from  their  boats,  and  others  who  had  pofted 
themfelves  on  the  bridge.  The  battle  was  long,  bloody, 
and  doubtful,  until  the  Venetians  employed  all  their  power 
to  break  down  the  bridge  ;  which  at  hft  yielding  to  their 
obftinate  endeavours,  a  prodigious  (laughter  of  the  French 
tnfued  :  however,  they  fought  like  men  in  defpair,  feeing 
no  hopes  of  fafety  but  in  vi&ory  ;  but  all  communication 
being  cut  off  with  the  troops  on  fhore,  they  were  to  a  man 
either  killed  or  drowned.  The  number  of  flain  was  fo  great, 
that  the  fpace  between  the  Rialto  and  Malamoc  was  covered 
their  army,  with  dead  bodies,  and  has  ever  fince  gone  by  a  name  ex- 
prefiive  of  the  prodigious  {laughter.  Pepin  was  fo  ftruck 
with  the  intrepidity  of  the  Venetians,  that  he  raifed  the 
liege,  abandoned  the  enterprife,  and  concluded  a  peace  with 
the  republic  :  he  afterwards  came  to  Venice  to  intercede 
for  Obelerio,  that  lie  might  be  reftored  ;  which  the  Vene¬ 
tians  granted,  more  out  of  refpeft  to  the  requeft  of  fo  great 
a  prince,  than  love  to  the  unhappy  Obelerio.  The  people 
had  a  notion  that  Obelerio  had  encouraged  Pepin  to  declare 
war  upon  the  republic,  and  that  a  correfpondence  between 
them  was  carried  on  during  the  fiege  ;  Pepin  was  therefore 
no  fooner  withdiawn,  than  the  populace  feizing  upon  Obe- 
krio,  tore  his  body  in  pieces,  and  fcattered  hi*  limbs  and 
bowels  about  the  city.  His  wife  fhared  the  fame  fate  ,  for 
as  fiie  was  the  fifter  of  Pepin,  it  was  not  doubted  but  her 
nfluence  was  the  caufe  of  her  hulband’s  perfidy. 

In  839  we  find  the  Venetians  engaged  in  an  alliance  of- 
fenfive  and  defenfive  againft  the  Saracens  with  Michael  the 
The  Vene-  Greek  emperor.  A  fleet  of  60  galleys  was  immediately 
tiars  de-  equipped,  who  joined  the  Grecian  fleet  and  engaged  the 
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sTrac-ns  C  ^avinS  Safely  deferted  their  allies,  the  Venetians  were  fo  com 


of  the  Venetians,  than  they  laid  vvafte  the  coafta  ef  Dalmatia, 
and  ravaged  the  country  for  a  confiderabk  way ;  at  the 
fame  time  that  the  city  was  diftrafted  by  internal  diffen- 
fions  and  tumults,  in  one  of  which  the  doge  was  murdered. 

It  was  net  till  the  year  881  that  the  Venetian  affairs  Affairs  of 
were  thoroughly  re-eftahlifhed.  By  the  prudent  and  vigo-the  repuh. 
rotis  adminiiiiation  of  Orfo  Paiticipato  the  power  of  the*lcmtuM> 
Saracens  was  checked,  the  Narentines  utterly  defeated,  and  l8 
peace  and  domeftic  tranquillity  reftored.  From  this  time  A  great  vie. 
the  republic  continued  to  flour ifh  ;  and  in  903  her  repnta  t<»ry  gained 
tion  for  aims  became  famous  all  over  the  world  by  a  great 
victory  gained  over  the  Hunns,  who  had  invaded  Italy,  de¬ 
feated  Berengarius,'  and  threatened  the  country  with  total 
deftrudiion.  For  a  long  time  after,  we  meet  with  no  re¬ 
markable  t  ran  fa  6i  ions  in  the  Venetian  hiltory  ;  but  in  ge¬ 
neral  the  republic  increafed  in  wealth  and  power  by  its  in¬ 
defatigable  application  to  maritime  affairs  and  to  commerce. 

About  the  year  1040  it  v/as  ordained  that  no.prir.ee  fiiould 
affociate  a  colleague  with  him  in  the  fupreme  power,  a  fta- 
tute  which  has  ever  fince  continued  unaltered. 

Towards  the  clofe  of  the  1  1  th  century,  Venice  began  tOyei  etliin$ 
make  a  very  confiderable  figure  among  the  Italian  ftates, become 
and  to  carr  y  on  wars  w  ith  feveral  of  them.  In  1084  the  powerful, 
republic  was  by  the  emperor  of  Conftantinople  inverted  with 
the  fovereignty  of  Dalmatia  and  Croatia,  which,  however, 
had  been  held  long  before  by  right  of  conquelt.  As,  foon  ivpe  a 
as  the  Cioifade  was  preached  up,  the  Venetians  fitted  out  a  principal 
fleet  of  200  fail  againft  the  infidels;  but  before  this  armament 
was  in  a  condition  to  put  to  fea,  war  broke  out  with  Pifa.tru  u  u 
The  doge  Vitalis  Michael  took  upon  him  the  command  of 
the  fleet,  when,  after  having  defeated  the  Pifans  in  a  bloody 
a&ion  at  fea,  he  fet  fail  for  Smyrna,  and  from  thence  to  21 
Afcalon,  at  that  time  befieged  by  the  Chriltians.  To  his  Exploits d 
valour  was  owing  the  conquefl  of  this  city,  as  well  as  lhofetllc 
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of  Caipha  and  Tiberias  ;  but  before  he  had  time  to  pufli 
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feated  at  cnemy  ;  but  during  the  heat  of  the  engagement,  the  Greeks 
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pletely  defeated,  that  fcarce  a  Angle  veffel  remained  to  carry 
the  news  of  their  misfortune  to  Venice.  This  defeat  threw 
the  city  into  the  utmoft  confternation,  as  it  was  not  doubted 
that  the  Saracens  would  immediately  lay  fiege  to  the  capi¬ 
tal ;  but  from  thefe  fears  they  were  foon  relieved,  by  cer¬ 
tain  intelligence  that  the  Saracens  had  gone  to  Ancona, 
which  they  had  pillaged  and  deftroyed.  The  Narentines, 
however,  a  piratical  people,  no  fooner  heard  of  the  defeat 


his  good  fortune  further,  he  was  recalled  on  account  of  an 
invafion  of  the  Normans  of  Dalmatia.  Here  he  was  equally 
fuccefshil  :  the  Normans  were  everywhere  defeated  ;  and 
Michael  returned  home  loaded  with  booty  ;  but  died  foon 
after,  to  the  great  grief  of  all  his  fubje£ts.  Pie  was  fuc- 
ceeded  by  Ordelapho  Faliero,  under  whom  the  Venetians 
affifted  Baldwin  in  the  fiege  of  Ptolemais,  and  are  f aid  to 
have  been  the  chief  inftrnments  of  its  cOnquefl ;  and  Bald¬ 
win,  in  rtcompenfe  for  the  ferviccs  of  the  republic,  inverted 
her  with  the  foverelgnty  of  that  city,  which  he  endowed 
with  many  extraordinary  privileges,  in  order  to  render  his 
prefent  more  valuable.  This  good  fortune,  however,  was 
overbalanced  by  a  rebellion  in  Dalmatia  and  Croatia.  The 
former  was  reduced  ;  but,  in  a  battle  with  the  Croatians, 
the  doge  was  killed,  and  his  army  entirely  defeated  :  by  The  Yens  I 
which  difafter  the  Venetians  were  fo  much  difpirited,  that^d”J”  j 
they  clapped  up  a  peace  on  the  belt  terms  they  could,  gi^r?atdefd 
ving  up  all  thoughts  of  Croatia  for  the  prefent.  in ’Croatia 

Under  the  government  of  Domenico  Micheli,  who  fuc- 
ceeded  Ordelapho,  the  pope’s  nuncio  arrived  at  Venice,  and  ^ 
excited  fuch  a  ipirit  of  enthufiafm  among  all  ranks  and  de- Great  ar- 
grees  of  men,  that  they  ftrove  whofe  names  fiiould  be  fii ft  foment ^ 
enrolled  for  the  holy  war.  The  doge,  having  fitted  out 
fleet  of  60  galleys,  tailed  with  it  to  Joppa,  which  place  the 
Saracens  were  at  that  time  befieging,  'The  garrifon  was 
reduced  to  the  laft  extremity  when  the  Venetian  fleet  ar¬ 
rived,  iurprifed,  and  defeated  that  of  the  enemy  with  great 
(laughter  ;  foon  after  which  the  Saracens  raifed  the  fiege 
with  precipitation.  ’l  yre  was  next  bcfieged,  and  foon  was  Empertr J 
obliged  to  capitulate  ;  on  which  oceafion,  as  well  as  on  the  C(jnftantij 
taking  of  Afcalon,  the  Venetians  fhared  two-thirds  of  thenoplc  re -I 
fpoils.  But  in  the  mean  time  the  emperor  of  Conftanti*fclvcf^l 
nople,  jealous  of  the  increafing  power  and  wealth  of  thejjjjj^  ' 

republic, 


•v  E  N 


Vifft/  republic*  refolveft  to  make  an  attack  Upon  Venice,  now 
Mr”  weakened  by  the  abfence  of  the  doge  and  fuch  a  powerful 
fleet.  But  the  fenate,  having  timely  notice  of  the  empe¬ 
ror’s  intentions,  recalled  the  doge,  who  inftantly  obeyed  the 
fummona.  Stopping  at  Rhodes,  in  his  way  home  to  refrefh 
and  water  the  fleet,  the  inhabitants  refuted  to  furuifa  him 
with  tiie  neceffaries  he  demanded.  Incenfed  at  this  denial, 
he  levelled  their  city  with  the  ground  ;  and  from  thence 
jfcnir.  failing  to  Chios,  he  laid  wade  and  deflroyed  the  country, 
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dered  by  his  own  fubjefh  ;  on  which  the  empire  was  feized  Venire. 


* 


ifuc- 

the 


Qaa  1 
vithire 
tnipi  >r 
Earb  offa. 


carrying  off  the  body  of  St  Ifidore,  in  thofe  days  accounted 
an  ineftimable  treafure.  After  this  he  feized  on  the  ifiands 
pf  Samos,  Lefbos,  Andros,  and  all  thofe  in  the  Archioela- 
go  belonging  to  the  emperor  ;  and  having  reduced  Zara, 
Spolatra,  and  Trahu,  places  in  Dalmatia  which  had  revolt¬ 
ed  during  his  abfence,  he  returned  in  triumph  to  Venice, 
where  he  was  received  with  great  joy. 

The  Venetians  now  became  very  formidable  throughout 
all  Europe.  The  Sicilians,  Paduans,  with  the  ftates  of  Ve¬ 
rona  and  Ferrara,  felt  the  weight  of  their  power  ;  and  in 
1173  they  ventured  to  oppofe  Frederic  Barbaroffa  emperor 
of  Germany.  ri  he  occafion  of  this  quarrel  was,  that  pope 
Alexander  had  taken  fhelter  in  Venice  in  order  to  avoid 
the  reientment  of  Barbaroffa,  who  had  conceived  an  impla- 
4  cable  averfion  againft  him.  The  Venetians  difpatched  am- 
neflk  of  bafladors  *°  j  but  he  anlwered  them  in  a  rage,  “  Go 
th cflje-  tell  your  prince  and^  people,  that  Frederic  the  Roman  em- 
ror.  peror  demands  his  enemy,  who  is  protected  by  them.  If 
they  fend  him  not  inftantly  bound  hand  and  foot,  he  will 
overturn  every  law,  human  and  divine,  to  accompli ih  his 
revenge  ;  he  will  bring  his  army  before  theii  city,  and  fix 
his  vi&orious  flandards  in  the  market-place,  which  fhall  float 
in  the  blood  of  its  citizens.”  On  the  return  of  the  ambaffa- 
dors  with  this  terrible  menace,  it  was  agreed  to  equip  a  fleet 
with  all  expedition,  and  prepare  for  repelling  the  attacks 
of  Inch  a  formidable  and  haughty  enemy.  BiA  before  the 
armament  could  be  prepared,  Otho,  the  emperor’s  fon,  ar¬ 
rived  before  the  city  with  a  fleet  of  75  galleys.  The  doge 
Sebaftiano  Ziani  failed  out  with  the  few  vefTels  he  had  got 
Ven  ;ans.  equipped,  to  give  the  enemy  battle.  The  fleets  met  off  the 
coaft  of  lilria,  and  a  terrible  engagement  eniued,  in  which 
the  imperial  fleet  was  totally  defeated,  Otlio  himfelf  taken 
prifoner,  and  48  of  his  fhips  deftroyed.  On  the  doge’s 
H  return,  the  pope  went  out  to  meet  him,  and  prefented  him 

!f  dicuf?  Wlt*1  a  Ziani,  and  give  lt  t0  the 

™  u’  fea,  as  a  teflimony  of  your  dominion  over  it.  Let  your 
fucceffors  annually  perform  the  fame  ceremony,  that  pofte- 
rity  may  know  that  your  valour  has  purchafed  this  prero¬ 
gative,  and  iubje&ed  this  element  to  you,  even  as  a  hufband 
lubje&eth  his  wife.”  Otho  was  treated  with  the  refpe& 
due  to  his  rank  ;  and  fooii  conceived  a  great  friendfhip  for 
Ziani.  At  laft,  being  permitted  to  vifit  the  imperial  court 
;  I  on  his  parole,  he  not  only  prevailed  on  his  father  to  make 
--peace  with  the  Venetians,  but  even  to  vifit  their  city,  fo 
the  ipe.  f  med  for  its  commerce  and  naval  power.  He  was  received 
ror,  with  all  poffible  refpedl,  and  on  his  departure  attended  to 
Ancona  by  the  doje,  the  fenate,  and  the  whole  body  of 
the  nobility.  During  this  journey  he  was  reconciled  to 
the  pope  ;  and  both  agreed  to  pay  the  higheft  honours  to 
the  doee  *.nd  republic. 

In  the  beginning  of  the  1 3th  century,  the  Venetians, 
now  become  exceedingly  powerful  and  opulent,  by  reafon 
or  the  commerce  which  they  carried  on  with  the  richeft 
j  countries  of  the  v/orld,  were  invited  by  young  Alexis,  fon 
>  to  the  emperor  of  Conlbntinople,  to  his  father’s  affiflance, 

.  who  had  been  depoied  by  a  rebellious  fa&ion.  In  conjunc- 
!rof^on  with  the  French,  they  undertook  to  reftore  him;  and 
jjiiti-  eafily  fucceeded.  But  the  old  emperor  dying  foon  after, 
his  fon  was  dedted  in  his  room,  and  a  few  days  after  mur- 


:t' 


by  Myrtillus,  a  man  of  mean  birth,  who  had  been  railed 
by  the  favour  of  old  Alexis.  As  the  allied  army  of  French 
and  Venetians  was  encamped  without  the  city,  Myrtillus 
refolved  immediately  to  drive  them  out  of  his  dominions,  and 
for  this  purpofe  attempted  to  furprife  their  camp;  but  being 
repulled,  he  (hut  himfelf  up  in  the  city,  with  a  refolution  to 
ftand  a  fiege.  The  allies  aflanlted  it  with  fo  much  vigour, Theriry 
that  the  ufurper  was  obliged  to  fly  ;  and  though  the  citizens  taken  by 
held  out  after  his  departure,  they  were  obliged  in  lefs  than  the  French 
three  months  to  capitulate.  This  proved  a  fource  of  greater a;i£*  ^eiie* 
acquifition  to  Venice  than  all  that  had  yet  happened.  AlltUnS* 
the  chief  offices  of  the  city  were  filled  up  with  Venetians,  in 
recompenfe  for  their  fervices  :  the  allies  entered  Thrace, 
and  fubdued  it  ;  Candia,  and  all  the  Greek  ifiands,  alfo  fell 
under  the  dominion  of  the  republic.  33 

In  the  mean  time  the  Genoefe,  by  their  fuccefsrul  appli-  Wars  be- 
cation  to  commerce,  having  raifed  themfelves  in  fuch  a  man- Uveen  Ve* 
ner  as  to  be  capable  of  rivalling  the  Venetians,  a  long  fieri  es 
of  wars  took  place  between  the  republics  ;  in  which  the 
Venetians  generally  had  the  advantage,  though  fometimes 
they  met  with  terrible  overthrows.  Thefe  expenfive  and 
bloody  quarrels  undoubtedly  weakened  the  republic  in  the 
main,  notwilhftanding  its  fuccefTes.  In  the  year  1 348,  34 

however,  the  Genoefe  were  obliged  to  implore  the  protec-  The  Ge- 
tion  of  Viieonti  duke  of  Milan,  in  order  to  fupport  them  noe**e  Put 
again  ft  their  implacable  enemies  the  Venetians.  Soon  after  the* 
this,  in  the  year  1  352,  the  latter  were  utterly  defeated,  with  protection 
fuch  lqfis,  that  it  was  thought  the  city  itfelf  mull  have  fal-ot  the  duke 
len  into  the  hands  of  the  Genoefe,  had  they  known  hov/0^ 
to  improve  their  vi&ory.  This  was  in  a  fhort  time  followed 
by  a  peace  ;  but  from  this  time  the  power  of  the  republic 
began  to  decline.  Continual  wars  with  the  ftates  of  Italy,  Caufes  of 
with  the  Hungarians,  and  their  own  rebellious  fuhje&s,  the  decline 
kept  the  Venetians  employed  fo  that  they  had  no  leifure  toof  t.he  Vc- 
oppofe  the  Turks,  whofe  rapid  advances  ought  to  have  a-net,Taa 
larmed  all  Europe.  After  the  deftru&ion  of  the  eaftern  ^ er* 
empire,  the  Turks  came  more  immediately  to  interrere  with 
the  republic.  The  confequences  are  related  under  the  ar¬ 
ticle  Turkey.  Whatever  valour  might  be  fhown  by  the 
Venetians,  or  whatever  fucceffes  they  might  boafl  of,  it  ia 
certain  that  the  Turks  ultimately  prevailed;  fo  that  for 
fome  time  it  Teemed  fcarce  poffible  to  refill  them.  What 
contributed  alfo  greatly  to  the  decline  of  the  republic,  was 
the  difeovery  of  a  paflkge  to.  the  Eafl  Indies  by  the  Cape 
of  Good  Hope  in  1497.  fTo  this  time  the  greatefl  part 
of  the  Eaft  India  goods  imported  into  Europe  paffed  thro’ 
the  hands  of  the  Venetians  ;  but  as  foon  as  the  above-men¬ 
tioned  difeovery  took  place,  the  carriage  by  the  way  of  Alex¬ 
andria  almoft  entirely  ceafed.  Still,  however,  the  Venetian 
power  was  ftrong  ;  and  in  the  beginning  of  the  1  6th  cen¬ 
tury  they  maintained  a  war  againft  almoft  the  whole  power 
of  France,  Germany,  and  Italy;  but  foon  after  we  find 
them  entering  into  an  alliance  with  fome  Italian  dates  and 
the  king  of  France  againft  the  emperor.  Thefe  wars,  how¬ 
ever,  produced  no  confequences  of  any  great  moment;  and 
in  1573  tranquillity  was  reflored  by  the  conclufion  of  a 
peace  with  the  Turks.  Nothing  of  confequence  happened 
in  the  affairs  of  the  Venetian  republic  till  the  year  1645, 
when  the  Turks  made  a  fudden  and  unexpe&ed  defeent  on  , 
the  ifland  of  Candia.  The  fenate  of  Venice  did  not  dif- Candia  m« 
play  their  ufual  vigilance  on  this  occafion.  They  had  feen  vaded  by 
the  immenle  warlike  preparations  going  forward,  and  yetthe  Turk3* 
allowed  themfelves  to  be  amnfed  by  the  grand  feignior’s  de¬ 
claring  war  againft  Malta,  and  pretending  that  the  arma¬ 
ment  was  intended  againft  that  Ifland.  The  troops  landed 
without  oppofition;  and  the  town  of  Canea  was  taken,  a  ter 
an  obftinate  defence. 

4  L  ^  This 
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This  news  being  brought  to  Venice,  excited  an  univerfal  quered  the  Morel,  which  was  ceded  formally  to  Venice,  with  Venice. 1 
'  indignation  again  ft  the  'lurks;  and  the  fen  ate  refolved  to  de-  fome  other  acquiiition,  at  the  peace  of  Cariowitz,  hi  the  laft 

i'he  More 


fend  to  the  ntmoft  this  valuable  part  o?  the  empire.  Ex-  year  of  the  hall  century, 
traordinary  ways  and  means  of  railing  money  were  fallen 
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tho'is  taken  upon  :  among  others,  it  was  propofed  to  fell  the  rank  or 
by  the  Ve-  mobility.  Four  citizens  offer td  100, 020  ducats  each  for 
this  honour;  and,  notwithftandinp  tome  oopofition,  this 


During  the  war  of  the  fucceffion,  the  ftate  of  Venice  ob-  ,.,“31 


n?  turns  to 
carry  on 
the  war. 


conejucei . 

ferved  a  (hid  neutrality.  They  confidered  that  diipute  ashy  the  Yc. 
unconne&ed  with  their  interefts,  taking  care,  however,  tone*ai^ 
keep  on  foot  an  army  on  their  frontieis  in  Italy,  o  (ufficient 


rveafure  was  at  laft  carried.  Eighty  families  were  admitted  force  to  make  them  refpedted  by  the  contending  powers. 


into  the  grand  council,  and  to  the  honour  and  privileges  of 
the  nobility.  What  an  idea  does  this  give  of  the  wealth  of 
38  the  inhabitants  of  Venice? 

Remark-  The  fiege  0f  Candia,  the  capital  of  the  ifland  of  that  name, 
*f  *u  ^ome  refpeCts,  more  memorable  than  that  oi  any  town 

tal  of  Can"  which  hiftory,  or  even  which  poetry,  has  recorded.  It 
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2 4  years.  The  amazing  efforts  made  by  the  republic  of  Ve¬ 
nice  aftonlfhed  all  Europe  ;  their  courage  interfiled  the  gal¬ 
lant  fpirils  of  every  nation  :  volunteers  from  every  country 
came  to  Candia  to  exercife  their  valour,. to  acquire,  know- 
led  »e  in  the  military  art,  and  affift  a  brave  people  whom  they 
admired. 


But,  foon  alter  the  peace  of  Utrecht,  the  Venetians  were 
again  attacked  by  their  old  enemies  the  Turks ;  who,  be¬ 
holding  the  great  European  powers  exhaufted  by  their  late 
efforts,  and  unable  to  aihft  the  republic,  thought  this  the  fa¬ 
vourable  moment  for  recovering  the  Morea,  winch  had  been 
fo  lately  raviihed  from  them.  The  Turks  obtained  their 
objedl ;  and  at  the  peace  of  PaiTarowitz.  which  terminated 
this  unfuccefslul  war,  the  Venetian  date  yielded  up  the  Mo¬ 
res  ;  the  grand  feiqnior,  on  his  part,  relloring  to  them  the  44 
fmall  iflands  or  Ceiigo  and  Cerigotto,  with  lome  places  which ob’Jdi 
his  troops  had  taken  during  the  courfe  of  the  war  in  Dal- -riiTjiiM 
m?.tia.  Thofe,  with  the  ifb.nds  of  Corfou,  Santa  Maura,  it  again* 


During  this  famous  fieee,  the  Venetians  gained  many  im-  Zante,  and  Cephatonia,  the  remains  their  dominions  in  the 


Levant,  they  have  iince  fortified  at  a  great  expence,  as  their 
only  barriers  againft  the  Turks. 

Since  this  period  no  dTential  alteration  has  taken  place  ^nStltP4^ 
the  Venetian  government,  nor  has  there  been  any  dfent  ial .  K.e  i::  ci' 
increafe  or  diminution  in  the  extent  of  their  dominions.  1  hey  that  tim 


have  little  to  fear  at  prefent  from  the  urks  whofe  atten¬ 
tion  is  fufficiently  occupied  by  a  more  formidable  enemy  than 
the  republic  and  the  Houfe  of  Auftria  united.  Befides,  if 
the  Turks  were  more  difengaged,  as  they  have  now  llvipped 
the  republic  of  Cyprus,  Candia,  and  their  poffdfions  in 
Greece,  what  remains  in  the  Levant  is  hardly  worth  their 
attention. 

The  declenfion  of  Venice  did  not,  tike  that  of  Rome, 


portant  victories  over  the  Turkifh  fleet.  Sometimes  they 
were  driven  from  the  walls  of  Candia,  and  the  I  urkifh  gar- 
rifon  o*-  -Canca  was  even  befteged  by  the  Venetian  fleets. 

Great  (laughter  was  made  of  the  Turkifh  armies  ;  but  new 
armies  were  foon  found  to  (apply  their  place,  by  a  govern¬ 
ment  which  bo-'fls.  fuch  populous  dominions,  and  winch  has 
defpotic  authority  over  its  fubjeds. 

Mahomet  the  fourth,  impatient  at  the  length  of  this  fiege, 
came  to  Neo  ropont,  that  he  might  have  more  frequent  op- 

40  povtunities  of  hearing  from  the  vizir,  who  carried  on  the 

Cruelty  <  f  £e,e#  y\n  officer,  fent  with  difpatches,  was  direfted  by  the 

ifhVukan*  v^z‘r  t0  exP^a‘n  t0  Mahomet  the  manner  in  which  he  made 

1 1  U  "a  his  approaches,  and  to  affine  him  that  he  would  take  all  pof-  ^ 

Able  care  to  fave  the  lives  of  the  foldiers.  The  humane  ejn-  proceed  Tom  the  increaie  of  luxury,  or  the  revolt  of  their 
peror  anfwered,  That  he  had  lent  the  vizir  to  take  the  place,  own  armies  in  the  diftant  colonies,  or  from  civil  wars  of  any 
and  not  to  fpare  the  lives  of  the  foldiers;  and  lie  was  on  the  kind.  Venice  has  dwindled  in  power  and  importance  Tom 
point  ordering  the  head  of  the  officer  who  bi  ought  this  caules  which  could  not  be  fore  fee  n,  or  guarded  againft  by 
meffage  to  be  cut  off,  merely  to  quicken  the  vizir  in  his  human  prudence  althou  ?n  they  had  been  foieleen.  In  their 
operations,  and  to  ffiow  him  how  little  he  valued  the  lives  of  prefent  iituation,  there  is  little  probability  of  their  attempting 

new-conquefts ;  happy  if  they  arc  allowed  to  remain  in  the 
In  fpite  of  the  vizir’s  bo?ffied  Darfimony,  this  war  is  faid  quiet  poffcffion  of  what  they  have. 

41  to  have  cod  the  lives  of  200,000  Turks.  Candia  capitula-  We  have  already  mentioned  the  fituati’on  of  Venice,  the  Def  m 

The  city  teg  ;n  t^e  year  1668.  The  conditions  on  this  occafion  were  capital  of  this  republic.  Its  appearance  at  a  di  fiance  is  very  oUhc 

capitulates.  jloroura^y  fulfilled.  Morfini,  the  Venetian  general,  march¬ 
ed  out  of  thy  rubbifh  of  this  well-diiputed  city  with  the  ho¬ 
nours  of  war.  —  The  expence  of  fuch  a  tedious  war  greatly 
exhaufted  the  refources  of  Venice,  which  could  not  now  re¬ 


linking,  looking  like  a  great  town  half  floated  by  a  deluge.  ^ 
Betwixt  the  city  and  the  Terra  Firma  are  a  great  many 
(hallows,  on  which  at  low  water  you  may  almoft  every  where 
touch  the  bottom  with  a  pole  ;  but  all  poffible  care  is  taken 


pair  them  lb  quickly  as  formerly,  when  Ihe  enjoyed  the  rich  to  prevent  their  becoming  dry  land.  On  the  fouth  fide  of 
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monopoly  or  the  Ahatic  trade. 

This  republic  remained  in  a  ftate  of  tranquillity,  endea- 
)uring,  by  the  arts  of  peace  and  cultivation  of  that  (hare  of 


4% 

New  war 
with  the 
Turks. 


commerce  which  fhe  Hill  retained,  to  fill  her  empty  exchequer; 
till  (he  was  drawn  into  a  new  war,  in  the  year  1683,  by  the 
infolence  of  the  Ottoman  court.  The  Venetians  had  tor 


the  city  are  atfo  (hallows  ;  but  on  thef£  there  is  a  greater 
depth  of  water.  The  channels  betwixt  them  are  marked 
out  by  (lakes  or  poles,  which  on  the  approach  of  an  enemy 
would  certainly  be  taken  away.  The  city  is  divided  by  a 
vaft  number  of  canals,  on  which  ply  the  gondoliers,  or  wa- 
terrnen,  in  their  black  gondolas  or  boats.  The  ftreets  are 


fome  time  endeavoured,  by  negociation  and  many  concilia-  very  clean  and  neat,  but  narrow  and  crooked.  I  heie  are 
lory  reprefentations,  to  accommodate  matters  with  the  Turks;  no  carriages,  not  fo  much  as  a  chair,  to  be  (een  in  them, 
and  though  the  haughty  conduft  of  their  enemies  afforded  Though  the  city,  by  its  fituation  and  the  great  number  of 
fmall  hopes  of  fuccefs,  yet  fuch  was  their  averfion  to  war  on  (leeples  towering  above  the  water,  ftnkes  oiv  with  adrnira- 
the  prefent  occafion,  that  they  dill  balanced,  whether  to  bear  tion  at  a  diftauce,  yet  when  he  is  got  into  it,  it  does  not 
thofe  infults  or  repel  them  by  arms;  when  they  were  brought  anfwer  his  expectation;  for  excepting  the  Iquare  of  bt  Mar  ^ 
to  decifion  by  an  event  which  gave  the  created  joy  to  Ve-  and  a  few  other  places,  there  is  nothing  grand  or  beautniil 
nice,  and  aftonifhed  all  Europe.  This  was  the  great  vfiftory  in  it,  at  lead  in  comparifon  of  many  other  ernes  o(  Italy, 
gained  over  the  Turkifh  army  before  the  walls,  of  Vienna  Of  the  canals,  that  called  II  Canale  Mag°iore,  or  the  “  great 
by  Sobiefki  king  of  Poland.  eapal  ”  is  by  far  the  largell  and  longed,  and  consequently 

In  this  new  war,  their  late  General  Morfini  again  had  the  the  mod  beautiful.  Here  races  are  fometimes  run  for  prizes 
command  of  the  fleets  and  armies  of  the  republic,  and  fuftain-  in  the  gondolas.  On  its  banks  are  alfo  feveral  (lardy  hon  es. 
ed  the  great  reputation  he  had  acquired  in  Candia.  He  con-  Over  thefe  canab  are  a  great  number  of  handlome  briuges 
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of  one  arch,  but  without  any  fence  on  either  fide  :  they  are 
alfo  built  of  white  Hone,  with  which  the  ftreets  are  all  paved, 
except  the  Rialto  over  the  great  canal,  which  is  all  of  marble, 
and  cod  the  republic  250,000  ducats,  the  arch  being  90  feet 
wide.  The  canals  in  ftimrr.er  emit  a  bad  fmell,  from  the 
great  quantities  of1  filth  continually  running  into  them.  The 
fmell  gondolas  are  thofe  in  which  the  foreign  miniflers  make 
their  public  entries,  being  richly  decorated  with  gilding, 
painting,  and  fculoture.  The  number  of  illands  on  which 
the  city  Hands,  according  to  1'ome,  is  6*.  ;  according  to  others, 
72.  The  circumference  is  about  fix  Italian  miles  ;  and  it 
takes  up  about  two  hours  to  make  the  circuit  of  it  in  a 
gondola.  The  inhabitants  are  fnppofed  to  be  about  1  50,000 
including  thofe  of  the  illands  Murano,  La  Guickca,  and 
thofe  who  live  on  board  the  barges.  There  are  near  200 
fprings  of  frefh  water  in  the  city;  but  the  water  of  many  of 
them  is  io  indifferent,  that  the  principal  families  preferve 
min-water  in  cider  11s,  or  are  iupplied  with  water  from  the 
Brenta.  1  he  moll  remarkable  places  in  the  city  are  the 
ducal  palace,  the  Iquare  and  church  of  St  Mark,  who  is  the 
tutelar laint  of  Venice;  the  mint,  public  library,  grand  arfe- 
nah  feveral  of  the  palaces  of  the  nobles,  churches,  convents, 
and  hoipitals.  In  thefe  lad  is  a  prodigious  collection  ot  the 
fined  paintings;  Venice,  in  this  vefpeft,  even  furpading  Rome 
itielh  I'he  diveTons  of  the  Venetians  are  chiefly  raafque- 
rading,  efpecially  during  the  carnival  and  other  feiliyals  ;  ri- 
dottos,  operas,  plays,  which  are  generally  wretched  perform¬ 
ances,  and  concerts  of  voc?l  and  inUrumental  mufic.  Du¬ 
ring  their  fedivals,  debauchery,  riot,  and  licentioufnefs,  are 
carried  to  the  greated  height.  The  courtezans  here,  we 
are  told,  are  abfoluttly  lod  to  all  fenfe  or  modeily  and  com¬ 
mon  decency.  The  grand  fcene  of  all,  the  fhows  and  follies 
of  the  fedivals,  is  the  fquare  of  St  Mark,  in  which  bulls  are 
fometimes  baited.  In  tlie  doge’s  palace  all  the  high  colleges 
hold  their  aflemblies ;  but  we  are  tci  l  by  lcveral  travellers, 
which  feems  very  il range,  that  the  Hairs  are  no  better  than 
a  privy.  In  this  palace  is  a  fmall  arfenal,  furnifhed  with 
arms  againfl  any  Hidden  infurredlion  o:  the  people,  together 
with  a  Hate  priion,  a  great  many  exqutlite  paintings,  and 
feveral  curiolities,  among  which  are  fome  cLwfira  caflitatis . 
One  iide  of  it  is  towards  St  Mark’s  fquare,  and  the  lower 
gallery  on  that  iide,  with  the  hall  under  the  new  proenratie 
facing  it,  are  called  the  BrogIioy  where  the  nobility  and  none 
tife,  at  lead  while  they  are  prelent,  are  allowed  to  walk. 
The  fquare  of  St  Mark  is  the  greated  ornament  or  the  city, 
and  hath  the  form  of  a  parallelogram.  In  this  fquare,  be 
fides  the  church  and  palace  of  St  Mark,  are  two  towers,  011 
one  fide  of  which  is  a  curious  clock;  and  the  other  has  Hairs 
Jo  condrutled  that  one  may  ride  up  on  horfeback.  Oppo- 
fite  to  the  ducal  palace  is  the  public  library  of  the  common- 
weakli  ;  containing  a  large  collection  of  books  and  manu- 
Jcripts,  with  fome  fine  paintings,  datues,  and  curiolities. 
Hard  by  St  Mark’s  fqitare  is  the  zecca,  or  mint :  from  zee- 
ea  the  gold  coin  called  xecchtno  takes  its  name.  One  of  the 
{mailed  pieces  of  money  at  Venice  is  called  gaxethi ;  and  the 
firft  newipapers  publiihed  there,  on  a  fin  de  leaf,  having  been 
fold  for  that  a-piece,  all  kinds  of  newipapers  were  from  thence 
ftyled  gazettes.  The  grand  arfenal  is  two  and  a  half  Italian 
miles  in  ciicuit,  and  contains  vaH  quantities  of  naval  and 
other  warlike  dares:  fome  pretend  that  it  could  furnifh  arms 
for  1  0,000  horle  and  1  00,000  foot;  here  are  the  trophies 
cf  Scanderbeg  and  others,  with  the  helmet  of  Atrtila,  &c. 
The  rope- walk  is  444  common  paces  in  length,  and  the 
ropes  and  cables  are  valued  at  2,000,000  o;  filver  ducats. 
In  the  foundery  none  but  brafs  cannon  are  cad  ;  and  100 
men  are  generally  at  work  in  the  forges.  The  falt-petre 
vvorks  here  defer ve  a  traveller’s  notice:  thcie  is  a  veffel  filled 
^vith  wine  and  water  four  times  a- day,  where  the  workmen, 


Venice. 


though  toco  or  more,  may  drink  as  much  and  as  often  as , 
they  pieafe.  Clofe  to  the  Rialto  is  the  bank.  The  trade  v 

of  the  city  at  prefent  is  far  fhort  of  what  it  was  formerly. 

Their  chrV  manu failures  are  cloth  ;  efpecially  fcarlet,  filks, 
gold  and  diver  duffs,  brocades,  velvets,  and  paper,  of  which, 
and  wine,  oil,  fruit,  fweetmeats,  anchovies,  and  feveral  forts* 
or  dru-rs  ufed  in  phvfic  and  painting,  the  exports  are  dill 
con  deferable.  Venice  has  neither  walls,  gates,  nor  citadel, 
to  defend  it ;  its  duration  fupplying  the  want  of  all  thele. 

In  the  treafury  of  relics  is  the  protocoil,  or  original  manu- 
feript,  as  they  pretend,*  of  St  Mark’s  gofpel :  it  is  rarely 
fhown  ;  and  the  writing,  by  length  of  time,  is  fo  defaced, 
that  the  greated  connoiffeurs  in  manuferipts  cannot  deter¬ 
mine  whether  it  was  wrote  jn  Greek  or  Latin.  Befides 
what  is  properly  called  the  city,,  there  is  a  multitude  of 
little  iflands  lying  round,  which  are  covered  with  buildings, 
and  make  each  of  them  a  kind  of  feparate  town  ;  the  mod 
confiderable  of  which  is  that  called  Guidecct ,  or  the  “  Jews 
Quarter,”  which  is  large  and  populous  ;  with  St  Eroimo, 

St  Helena,  St  Georgio,  Chiofa,  II  Lido  de  Paledrina,  II 
Lido  de  Malamocco,  and  Murano :  thefe  iflands  are  a  fort 
of  fence  to  the  city,  breaking  the  violence  of  the  waves.  To 
didin. ’uifii  them  from  others,  the  Jews  here  mud  wear  a  Lit 
of  red  cloth  in  their  hats.  The  gardens  in  this  city  are  few 
and  inconfiderable.  I11  the  ifland  of  Murano  are  made  thofe 
beautiful  looking-glades,  and  other  g  la  fs- works,  for  which 
Venice  is  io  much  noted  :  here  the  family  of  Comaro  hath 
c.  *  lace,  with  a  gallery  of  paintings,  little  fhort  of  an  Italian 
nnie  in  length.  The  fait- works  in  the  lfland  of  Clitoia  are: 
of  great  benefit  to  the  Venetians,  and  yield  a  very  coniider- 
ahle  revenue.  There  are  itveral  other  imall  iflands  about 
Venice  heddes  thoie  we  have  mentioned  ;  but  they  are  in- 
con  fiderable.  47 

As  to  the  government  of  this  date,  it  was,  as  above  rela-G-vem- 
ted,  at  fird  veiled  in  confuls,  afterwards  in  tribunes.  About  ^ 
the  beginning  of  the  8th  century,  a  do  *e  or  duke  was.  elec¬ 
ted,  and  veiled  with  unlimited  power;  but  Ln  1.171,  the 
power  of  the  do<?e  was  much  abridged,  and  a  council  of  240 
perfons,  compofed  of  commons  as  well  as  nobles,  was  ap¬ 
pointed.  Soon  after,  under  duke  Marino  Morofini,  the 
prefent  form  o  electing  the  doge  was  introduced.  In  1  29% 
the  government  became  aridoeratical ;  the  privilege  of  fit¬ 
ting  in  the  great  council  being  then  confined  to  the  nobility, 
in  whom  alone  the  fupreme  authority  at  prelent  is  veiled. 

The  number  of  nobles  amounts  to  about  2  00.  All  thofe 
are  members  of  the  fen  ate  ;  but,  according  to  their. antiqui¬ 
ty,  fome  are  accounted  more  honourable  than  others.  One 
clafs,  and  that  the  lowed,  con  fids  of  the  poderitv  of  thofe 
who,  in  the  neceffitons- times  of  the  commonwealth,  purcha- 
fed  their  nobility  for  ico,oc-o  ducats,  The  nobles  h  ve  the 
title  of  Excellency  ;  and  wear,  at  lead  when  in  the  city,  a 
black  furred  gown  reaching  to  their,  heels,,  with  long  caps 
and  periwigs.  Borne  of  them  are  fo  poor,  that  they  are  fain 
to  beg  of  the  rich.  At  the  head  of  the  government  is  the 
doge,  whole  office  was  once  hereditary  and  power  abfolute ; 
but  the  former  is-  now  eledlive,  and  the  latter  very  muck 
circumfcribed :  indeed  he  is  no  more  than  a  gaudy  flave, 
loaded  with  fetters,  which  one  would  think  could  not  be 
much  the  lighter  for  being  gilt ;  yet  fo  much  is  the  human 
heart  captivated  with  external  pompand  pageantry,  that  the  off 
fice,  for  the  mod  part,  is  eagerly  foughtafter:  but  fhould  one 
otherwife  inclined-  be  chofen,  lie  cannot  decline  it,  without 
expofing  him  fell  to  banifhment  and  cocfifcation  of  his  effcCb. 

Though  the  power  of  the  doge  is  very  fmall,  his  Hate  and  re¬ 
tinue  are  very  fplendid  :  his  title  is  that  of  Serenity ,  and  hi* 
office  for  life:  he  is  faid  to  be  a  king  with  regard  to  his  robes, 
a  ienator  in  the  council- ho  life,  a  prifoner  in  the  city,  and  a  pri¬ 
vate  man  out  of  it.  The  yearly  revenue  of  his  office  is.abou  t 
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4000 1. ;  and  though  he  may  be  deputed,  he  cannot  refign 
his  dignity.  AH  the  nobility  have  a  feat  in  the  great  coun¬ 
cil,  unlefs  they  are  under  25  years  of  age.  In  this  council 
the  fupreme  authority  and  legiflative  power  is  veiled.  Next 
to  it  is  the  fcnate  or  pregradi,  which  con  lifts  of  about  250 
members,  who  have  the  power  of  making  peace  or  war,  and 
hrei.ru  alliances;  of  appointing  ainbaffadors ;  fixing  the 
ftandatd  of  the  coins  ;  impofing  duties  and  taxes  ;  and  all 
offices  by  fea  and  land  are  in  their  gift.  The  third  council 
coniifts  of  the  doge  and  his  fix  counfellors,  in  which  all  let¬ 
ters  and  inftruments  relating  to  the  ftate  are  read,  ambaffa- 
dors  admitted  to  audience,  and  other  important  affairs  tranf- 
atted.  The  other  colleges  are  the  council  of  ten  ;  which 
decides  all  criminal  cafe?  without  appeal,  and  to  which  even 
the  doge  himfelf  is  fubjeft  :  the  procurators  of  St  Mark, 


whofe  office  is  very  lucrative,  and  who  decide  with  refpeCl 
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balls  are  the  firft  de&ors,  and 
among  whom  they  comprehend 


to  wills,  guardianihips,  and  the  making  a  proper  provifion 
for  the  poor  ;  and  the  ftate-inquifition,  whofe  bufinefs  it  is 
to  provide  for  the  public  tranquillity.  In  the  wall  of  the 
ducal  palace  are  heads  of  lions  and  leopards,  with  open 
mouths,  to  receive  informations  of  any  plot  or  treafou  againft 
the  Rate.  Here  is  alfo  a  particular  college  for  the  regula¬ 
tion  of  drefs,  but  their  jurifciidlion  docs  not  extend  to  ftran- 
gers.  THe  method  of  ele&ing  the  doge  is  no  lefs  fingular 
than  complicated,  and  effedlually  calculated  to  prevent  all 
Method  of  kinds  of  bribery  or  corruption.  All  the  members  of  the 
diooftng  grand  council  who  are  paft  30  years  of  age,  being  affemcled 
the  doge.  jn  tjie  jiap  0y  tjie  palace,  as  many  balls  are  put  into  an  v  *n 
as  there  are  members  prefent;  30  of  thefe  balls  are  gilt,  and 
the  reft  white.  Each  counfellor  draws  one  ;  and  thofe  who 
get  the  gilt  balls  go  into  another  room,  where  there  is  an 
urn  containing  30  balls,  nine  of  which  are  gilt.  The  30 
members  draw  again  ;  and  thofe  who  by  a  fecond  piece  of 
good  fortune  get  the  gilt 
have  a  light  to  choofe  40, 
thcmfelves. 

Thefe  40,  by  balloting  in  the  fame  manner  as  in  the 
former  inftances,  are  reduced  to  12  fecond  ele&ors,  who 
choofe  25;  the  lirft  of  the  12  naming  three,  and  the  remain¬ 
ing  1  1  two  a-piece,  All  thofe  being  after:. bled  in  a  chamber 
apart,  each  of  them  draws  a  ball  from  an  urn  containing  25 
balls,  among  which  are  9  gilt.  This  1  educes  them  to  9 
third  eledlois,  each  of  whom  choofes  five,  making  in  all  45  ; 
who,  as  in  the  preceding  inftances,  are  reduced  by  ballot  to 
II  fourth  electors,  and  they  have  the  nomination  of  41, 
who  are  the  direft  ele&ors  of  the  doge.  Being  fhut  lip  by 
themlelves,  they  begin  by  chooiing  three  chiefs  and  two  fe- 
cretaries ;  each  elector  being  then  called,  throws  a  little  bil¬ 
let  into  an  urn  which  ftands  on  a  table  before  the  chiefs.  On 
this  billet  is  inferibed  the  perfon’s  name  whom  the  elector 
wifhes  to  be  doge. 

The  fecretaries  then,  in  the  prefence  of  the  chiefs  and  of 
the  whole  affembly,  open  the  billets.  Among  all  the  41 
there  are  generally  but  a  very  few  different  names  ;  as  the 
election  for  the  moll  part  balances  between  two  or  three 
candidates.  Their  names,  whatever  is  the  number,  are  put 
into  another  urn,  and  drawn  out  one  after  another.  As  foon 
as  a  name  is  extra&ed  the  fecretary  reads  it,  and  if  the  per- 
fon  to  whom  it  belongs  is  prefent,  he  immediately  retires. 
One  of  the  chiefs  then  demands  with  a  loud  voice,  whether 
any  crime  can  be  laid  to  this  perfon’s  charpe,  or  any  objec¬ 
tion  made  to  his  being  raifed  to  the  fovereign  dignity  ?  If 
any  objection  is  made,  the  accufed  is  called  in  and  heard  in 
his  own  defence ;  after  which  the  eledlors  proceed  to  give 
their  decifion,  by  throwing  a  ball  into  one  of  the  two  boxes, 
one  of  which  is  for  the  Ayes,  the  other  for  the  Noes.  The 
fecretaries  then  count  the  balls  ;  and  if  there  are  2  s  in  the 
firft,  the  ekdion  is  finiffied  ;  if  not,  another  name  is  read, 


and  the  fame  inquifitbn  made  as  before,  till  there  arc  a 3  np* 
pearing  balls.  .  v  i!  \ 

The  principal  Venetian  order  of  knighthood  is  that  of  St 
Mark;  the  badge  of  which  is  a  large  gold  medal  dependent  4p* 
on  the  breaft.  The  order  of  Conftantine  knights  wear  a  Order  of 
crofs* hanging  from  a  yold  chain.  ^ 

With  reffiedl  to  religion,  that  of  the  Venetians  is  the  Ro-  d> 
man  Catholic;  but  they  are  no  bigots.  The  court  of  inquURgj^ 
fition  is  here  under  very  great  reftrittions  ;  and  the  pope  13 
contidered  as  little  more  than  a  temporal  prince,  his  iupre- 
macy  being  rejected. 

The  Venetians  are  flill  the  greateft  naval  power  in  Italy, 

They  pretend  they  could  fit  out,  in  cafe  of  neceffity,  60  men 
of  war,  t,go  galleys,  and  10  galeafles;  though  one  can  hardly  force ^ 
imagine  how  they  could  man  half  that  number.  The  army  revenue 
is  laid  to  conlift  of  between  20,000  ard  30,000  men  ;  the 
greateft  part  of  which  are  Dalmatians  and  Switzers.  1  he 
commander  in  chief,  ftyled  Capitano ,  is  always  a  foreigner  of 
di ftincft ion.  General  Graeme,  a  Scotchman,  lately  enjoyed 
that  honourable  poft.  The  ordinary  revenues  of  the  ftate 
are  computed  at  about  1,200,000  1.  Sterling;  but  in  time  of 
war  they  can  raife  them  greatly.  A  conhderabie  part  of  the 
revenue  arifes  from  the  cuftoms,  and  the  duty  on  fait  made 
at  Corfu  and  Cbiofa.  ^ 

The  Venetians  are  in  general  tall  and  well  made.  They  charter, 
are  a  lively  ingenious  people,,  extravagantly  fond  of  public 
amufernents,  with  an  uncommon  relifh  for  humour,  and  yet 
more  attached  to  the  real  enjoyments  of  lit e  than  to  thoie 
which  depend  on  oftentation  and  proceed  from  vanity.  The 
women  are  of  an  eafy  addrefs,  and  have  no  averfion  to  culti¬ 


vating  an  acquaintance  with  thofe  ftrangers  who  are  prefent- 


ed  to  them  by  their  relations,  or  have  been  properly  recom- 
'ed. 


VENIRE  facias,  in  law,  is  a  judicial  writ  lying  where 
two  parties  plead  and  come  to  iffue,  dire&ed  to  the  fheriff, 
to  caufe  12  men  of  the  fame  neighbourhood  to  meet  and  try 
the  fame,  and  to  fay  the  truth  upon  the  iffue  taken. 

VENTER,  fignifies  the  belly;  but  it  is  alfo  ufed  for  the 
children  by  a  woman  of  one  mairiage  :  there  is  in  law  a  firft 
and  fecond  venter.  &c.  where  a  man  hath  children  by  feveral 
and  how  they  fhall  take  in  defeents  of  lands. 


Venter  Infpictendo ,  is  a  writ  to  iearch  a  woman  that  faith 
{he  is  with  child,  and  thereby  withlioldeth  lands  from  the 
next  heir  :  the  trial  whereof  is  by  a  jury  of  women. 

VENTILATOR,  a  machine  by  which  the  noxious  air  of 
any  clofe  place,  as  an  hofpital,  gaol,  lhip,  chamber,  Sc c.  may 
be  difehar  ed  and  changed  forfrefh. 

The  noxious  qualities  of  bad  air  have  been  long  known ; 
and  no  one  has  taken  gi eater  pains  to  fet  the  mifehiefs  ari- 
fmg  from  foul  air  in  a  juft  light  than  Dr  Hales;  who  has 
alfo  propoied  an  eafy  and  effectual  remedy  by  the  u(e  ot  his 
ventilators;  his  account  of  which  was  read  to  the  Royal  So* 
ciety  in  May  1741.  In  the  November  following  M.  Trio* 
wald,  military  architect  to  the  king  of  Sweden,  informed  Dr 
Mortimer  fecretary  to  the  Royal  Society*,  that  be  had  in  the 
preceding  lpring  invented  a  machine  for  the  uie  of  his  ma* 
jefty’s  men  ol  war,  in  order  to  draw  out  the  bad  air  from 
under  their  decks,  the  leaft  of  which  exhaufted  36,172  cu¬ 
bic  feet  of  air  in  an  hour,  or  at  the  rate  of  21,732  tons  in 
24  hours.  In  1742  he  fent  one  of  them,  foimed  for  a  60 
gun  lhip  to  France  ;  which  was  approved  of  by  the  Royal 
Academy  ot  Sciences  at  Paris  ;  and  the  king  of  France 
ordered  ,  all  the  men  of  war  to  be  furniffied  with  the  like 
ventilators. 

The  ventilators  invented  by  Dr  Hales  confift  of  a  fquare 
box  ABCD  (fig.  1 .)  of  any  fize;  in  the  middle  of  one  fide 
of  this  box  a  broad  partition  or  midriff  is  fixed  by  hinges 
X,  and  it  moves  up  and  down  from  A  to  C,  by  means  of 
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an  iron  rpd  ZR,  fixed  at  a  proper  diftaace  from  the  other 
end  of  the  midriff,  and  palling  through  a  fmall  hole  in  the 
cover  cf  the  box  up  to  R.  Two  boxes  of  this  kind  may  be 
employed  at  or.ee*  and  the  two  iron  rods  may  be  fixed  to  a 
lever  FG  (fig.  2.)  moving  on  a  fixed  centie  O  ;  fo  that  by 
the  alternate  raifing  and  prefling  down  of  the  lever  FG,  the 
midriffs  are  alfo  alternately  railed  and  depreffed,  whereby 
thefe  double  bellow  s  are  at  the  fame  time  both  drawing  in  air, 
and  pouring  it  out,  through  apertures  with  valves  made  on 
the  fame  fide  with,  and  placed  both  Rbove  and  below,  the 
hinges  of  the  midriffs.  In  order  to  render  the  midriffs  light, 
they  are  made  of  four  bars  lengthwife,  and  as  many  acrofs 
them  breadthwife,  the  vacant  fpaceS  being  filled  up  with  thin 
pannels  of  fir-board ;  and  that  they  may  move  to  and  frO 
with  the  greater  eafe,  and  without  touching  the  Tides  of  the 
boxes,  there  is  an  iron  regulator  fixed  upright  to  the  middle 
of  the  end  of  the  box  AC  (fig.  1.)  from  N  to  L,  with  a 
notch  cut  into  the  middle  of  the  end  of  the  midriff  at  Z;  fo 
that  the  midriffs,  in  riling  and  falling,  fuffer  no  other  friction 
than  what  is  made  between  the  regulator  and  the  notch. 
Moreover,  as  the  m  idriff  ZX  moves  with  its  edgeS  only  one 
twentieth  of  an  inch  from  the  fides  of  the  box  ABCDFE, 
very  little  air  will  efcape  by  the  edges;  and,  therefore,  there 
will  be  no  need  of  leathern  fides  as  in  the  common  bellows. 
The  end  of  the  box  at  A  C  is  made  a  little  circular,  that  it 
may  be  better  adapted  between  A  and  C  to  the  riling  and 
falling  midriff ;  and  at  the  other  end  X  of  the  midriff  a  flip 
of  leather  may  be  nailed  over  the  joints  if  need  fill.  The 
eight  large  valves  through  which  the  air  is  to  pafs,  are 
placed  at  the  hinge-end  of  the  boxes  BK  (fig.  2.)  as  at  t, 
2,  3,  &c.  The  valve  1  opens  inward  to  admit  the  air  to 
enter,  when  the  midriff  is  depreffed  at  the  other  end  by 
means  of  the  lever  FG.  And  at  the  fame  time  the  valve 
3  in  the  lower  ventilator  is  fhut  by  the  compreffed  air  which 
paffes  out  at  the  valve  4.  But  when  that  midriff  is  raifed, 
the  valve  1  ihuts,  and  the  air  paffes  out  at  the  valve  2. 
And  it  is  the  fame  with  the  valves  5,  6,  &c.  of  the  other 
box  ;  fo  that  the  midriffs  are  alternately  riling  and  falling, 
and  two  of  the  ventilators  drawing  in  air,  and  two  blowing 
it  out  ;  the  air  entering  at  the  valves  1,  3,  6,  8,  and  palfing 
out  at  the  valves  2,  4,  5,  7.  Before  thefe  laft  valves  there 
is  fixed  to  the  ventilators  a  box  QCLNM  (fig.  3.)  as  a  com¬ 
mon  receptacle  for  all  the  air  which  comes  out  of  thefe  valves; 
which  air  paffes  off  by  the  trunk  P,  through  the  wall  of  a 
building. 

For  a  farther  account  of  this  machine  we  refer  to  the  au¬ 
thor  himielf,  who  rdves  a  full  detail  of  it  and  of  its  manner 
of  working.  '  Sec  Defcvfption  of  Ventdators  by  Stephen 
Hales,  D.  D.  Lend,  i  743,  8vo. 

The  ventilators  in  large  fhips,  fince  the  order  for  ventila¬ 
ting  the  fleet  iffued  by  the  lords  of  the  admiralty  in  1756, 
are  fixed  in  the  gunner’s  lore  ftore-room,  and  generally  a- 
head  of  the  fail  room.  The  find  air  is  carried  up  through 
the  decks  and  fore-caftle  near  the  Jore-m?ft,  fometimes  afore 
it,  and  fometimes  abaft  it,  but  more  frequently  on  its  ftar 
board  fide  ;  the  lever,  by  which  the  ventilators  aie  worked, 
is  under  the  fore-caftle  in  two  deck  fhips,  and  between  the 
upper  and  middle  decks  in  three-deckers  ;  fometimes  the  le¬ 
ver  is  hung  athwart  fhips ;  in  lome  fhips  afore  and  aft,  and 
in  others  oblique.  The  iron  rod,  which  communicates  the 
motion  from  the  lcveiv  paffes  through  the  partners  of  the 
fore  maft,  and  is  connected  with  another  lever,  fufpended  at 
or  near  the  middle  ;  in  fome  fhips  over  the  ventilators,  in 
others  under  them,  when  it  is  found  neceffary  to  fix  them 
up  to  the  deck.  The  beft  method  to  fave  room  is  to  place 
the  ventilators  over  one  another  with  their  circular  ends  to¬ 
gether  ;  the  air-trunk  fhould  be  fo  high  above  deck,  that  the 
men  on  deck  may  not  be  incommoded  by  the  foul  air  which 
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blows  out  of  it;  and  therefore  the  trunk  comes  through;  tire  Ven+r'rfy 
upper  deck,  near  and  behind  the  foremaft.  For  the  method  Vcut^iV 
of  treeing  mines,  fhips,  prifons,  See  from  noxious  air  by  means 
of  fire-pipes,  fee  Pneumatics,  n®  371.  "u' 

VENTRICLE,  properly  denotes  any  little  cavity  ;  but 
is  more  particularly  ufed  by  phyficians  and  anatomifls  for 
the  ftomach  ard  ceitain  cavities  of  the  heart  and  brain. 

VEN  FRILOQUISM,  an  art  by  which  certain  perfons- 
can  fo  modify  their  voice,  as  to  make  it  appear  to  the  au¬ 
dience  to  proceed  from  any  diftance,  and  in  any  direCTion. 

Some  faint  traces  of  this  art  are  to  be  found  in  the  writings 
of  the  ancients  ;  and  it  is  the  opinion  of  M.  de  la  Chapelle, 
who  in  the  year  1772  published  an  ingenious  work  on  the 
fubjeCl,  that  the  refpontes  of  many  of  the  oracles  were  de¬ 
livered  by  perfons  thus  qualified  to  ferve  the  purpofes  of 
prieff-craft  and  ddufion.  As  the  ancient  ventriloquifts, 
when  exercihng  their  art,  feenied  generally  to  ipeak  from 
their  own  bellies,  the  name  by  which  they  were  dtfigned 
was  abundantly  fignificant ;  but  it  is  with  no  great  proprie- 
ty  that  modern  performers  are  called  vrntnloqul/h ,  and  their 
art  ventriioqui/rn ,  fince  they  appear  more  frequently  to  fpeak 
from  the  pockets  of  their  neighbours,  or  from  the  roof  or 
diftant  corners  of  the  room,  than  from  their  own  mouths  or 
their  own  bellies. 

From  Brodeau,  a  learned  critic  of  the  1 6tli  century,  we 
have  the  following  account  of  the  feats  of  a  capital  ventrilo- 
quiit  and  cheat,  who  was  valet  de  chambre  to  Francis  the 
Firft.  The  fellow,  whofe  name  was  Louis  Brabant ,  had 
fallen  defperatdy  in  love  with  a  young,  liandfome,  and  rich 
heirets  ;  but  was  rejected  by  the  parents  as  an  unfuitable 
match  for  their  daughter,  on  account  of  the  lowncfs  of  Ilia 
circumftances.  The  young  lady’s  father  dying,  he  made 
a  vifit  to  the  widow,  who  was  totally  ignorant  of  his  An¬ 
gular  talent.  Suddenly,  on  his  firff  appearance,  in  open 
day,  in  her  own  houfe,  and  in  the  prefence  of  feveral  per¬ 
fons  who  were  with  her,  fhe  heard  herfelf  accoiled,  in  a 
voice  perfectly  refembling  that  of  her  dead  hufband,  and 
which  feemed  to  proceed  from  above,  exclaiming,  “  Give 
my  daughter  in  marriage  to  Louis  Brabant :  He  is  a  man 
of  great  fortune,  and  of  an  excellent  character  I  now  en¬ 
dure  the  inexprefiible  torments  of  purgatory,  for  having  re- 
'fufed  h  er  to  .him.  If  you  obey  this  admonition,  I  (hall 
foon  be  delivered  from  this  place  of  torment.  You  wall  at 
the  fame  time  provide  a  worthy  hufband  for  your  daughter* 
and  procure  everlafiing  repofe  to  the  fo  ;l  of  your  poor  huf- 
band.” 

The  widow  could  not  for  a  moment  refill  this  dread  fum* 
mons,  which  had  not  the  moll  dillant  appearance  of  pro¬ 


ceeding  from  Louis  Brabant ;  whofe  countenance  exhibited 
no  vilible  change,  and  whofe  lips  were  clofe  and  motionlefs* 
during  the  delivery  of  it.  Accordingly,  fhe  confented  im¬ 
mediately  to  receive  him  for  her  fon-in-law.  Louis’s  finan¬ 
ces,  however,  were  in  a  very  low  fituation ;  and  the  forma¬ 
lities  attending  the  marriage -contrail  rendered  it  neceffary 
for  him  to  exhibit  fome  fhow  of  riches,  and  not  to  give  the 
gholl  the  lie  diredl.  He  accordingly  went  to  work  upon  a 
frefh  fubjedf,  one  Cornu,  an  old  arid  rich  banker  at  Lyons; 
who  had  accumulated  immenfe  wealth  by  ufury  and  extor¬ 
tion,  and  was  known  to  be  haunted  by  remorfe  of  con¬ 
ference  on  account  of  the  manner  in  which  he  had  acqui¬ 
red  it. 

Having  contracted  an  intimate  acquaintance  with  this 
man,  he,  one  day  w'hile  they  were  fitting  together  in  the 
uluier’s  little  back  parlour,  artfully  turned  the  converfation 
on  religious  lubjeCts,  on  demons  and  fpe&res,  the  pains  of 
purgatory,  and  the  torments  of  hell.  During  an  interval 
of  filence  between  them,  a  voice  was  heard,  which  to  the 
aftonifhed  banker  feemed  to  be  that  of  his  deceafed  father*, 
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Vestulo-  complaining,  as  In  the  former  cafe,  of  his  dreadful  fituation 
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in  purgatory,  and  calling  upon  him  to  deliver'him  inilantly 
from  thence,  by  putting  into  the  hand3  of  Louis  Brabant, 
then  with  him,  a  large  fnm  for  the  redemption  of  Chriftians 
then  in  flavery  with  the  f  irks  ;  threatening  him  at  the 
fame  time  with  eternal  damnation  if  he  did  not  take  this 
method  to  expiate  like  wife  his  own  fins.  The  reader  will 
naturally  ftippofe  that  Louis  Brabant  affected  a  ^ue  decree 
of  aftonifhinent  on  the  occafion  ;  an  I  f  urther  promoted  the 
deception,  by  acknowledging  his  having  devoted  him  felt  to 
the  profecution  of  the  chaiitable  defign  ’’mputed  to  him  by 
the  ghoft.  An  old  ufurer  is  naturally  iufpicious.  Ac¬ 
cordingly  the  wary  ba-nker  made  a  fecond  appointment 
with  the  ghoft’s  delegate  tor  the  next  day  ;  and,  to  render 
•any  defign  o!  impofing  upon  him  utterly  abortive,  took  him 
into  the  open  fields,  where  not  a  houle,  or  a  tree,  or .  even 
a  bufii,  or  a  pit,  were  in  light,  capable  of  Screening  any  fup- 
pofed  confederate.  This  extraordinary  caution  excited  the 
ventriloquift  to  exert  all  the  powers  of  his  art.  Wherever 
the  banker  conduced  him,  at  every  Hep  his  ears  were  fa 
luted  on  all  ikies  with  the  complaints  and  groans  not  only 
of  his  father,  but  of  all  his  deceafed  relations,  imploring 
him  for  the  love  of  God,  and  in  the  name  of  every  faint  in 
the  kalendar,  to  have  mercy  on  his  own  foul  and  theirs,  by 
effectually  feconding  with  his  purfe  the  intentions  of  his  wor¬ 
thy  companion.  Cornu  could  no  longer  refill  the  voice  of 
heaven,  and  accordingly  carried  his  p  uelt  home  with  him,  and 
paid  him  down  io,cco  crowns  ;  with  which  the  honefl  ven 
triloquift  returned  to  Paris,  and  married  his  miftrefs. — The 
cataftrophe  was  fatal.  The  fecret  was  afterwards  blown, 
and  reached  the  ufurer’s  ears,  who  was  fo  much  affeCted  by 
the  lofs  of  his  money,  and  the  mortifying  railleries  of  his 
neighbours,  that  he  took  to  his  bed  and  died. 

This  trick  of  Louis  Brabant  is  even  exceeded  by  an  in¬ 
nocent  piece  of  waggery  played  off  not  40  years  ago  by 
another  French  ventriloquift  on  a  whole  community.  We 
have  the  ftory  from  M.  de  la  Chapelle.  who  informs  us,  that 
M.  St  Gill  the  ventriloquift  and  his  intimate  friend,  return¬ 
ing  home  from  a  place  whither  hisbufinefs  had  carried  him, 
fought  for  Ihelter  from  an  approaching  thunder  {term  in  a 
neighbouring  convent.  Finding  the  whole  community  in 
mourning,  he  inquired  the  caufe,  and  was  told  that  one  of 
their  body  had  died  lately,  who  was  the  ornament  and  de¬ 
light  of  the  whole  fociety.  To  pafs  away  the  time,  he 
walked  into  the  church,  attended  by  fome  of  the  religious, 
who  (bowed  him  the  tomb  of  their  deceafed  brother,  and 
(poke  feelingly  of  the  fcanty  honours  they  had  beftowed  on 
his  memory."  Suddenly  a  voice  was  heard,  apparently  pro-^ 
ceeding  from  the  roof  of  the  quire,  lamenting  the  fituation 
of  the  defnndt  in  purgatory,  and  reproaching  the  brother¬ 
hood  with  their  lukewarmnefs  and  want  of  zeal  on  his  ac¬ 
count.  The  friars,  as  foon  as  their  aftoniihment  gave  them 
power  to  fptak,  con'.ulted  together,  and  agreed  to  acquaint 
the  reft  of  the  community  with  this  lingular  event,  fo  inte- 
refting  to  the  whole  fociety.  M.  St  Gill,  who  wifhed  to 
carry  on  the  joke  (till  farther,  diffuaded  them  from  taking 
this  ftep  ;  telling  them  that  they  would  be  treated  by  their 
abfent  brethren  as  a  fet  of  fools  and  vifionaries.  He  recom¬ 
mended  to  them,  however,  the  immediately  calling  of  the 
whole  community  into  the  church,  where  the  ghoft  of  their 
departed  brother  might  probably  reiterate  his  complaints. 
Accordingly  all  the  friars,  novices,  lay-brothers,  and  even 
the  domeftics  of  the  convent,  were  immediately  fummoned 
and  collected  together.  In  a  fhorttime  the  voice  from  the 
roof  renewed  its  lamentation  and  reproaches,  and  the  whole 
convent  fell  on  their  faces,  and  vowed  a  folemn  reparation. 
As  a  firft  ftep,  they  chanted  a  Be profundis  in  a  full  choir  ; 
during  the  intervals  of  which  the  ghoft  occafionally  expref- 
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fed  the  comfort  he  received  from  their  pious  exereffes  and  veirrjJ 
ejaculations  on  his  behal  .  When  all  was  over,  the  prior  4>‘4|{ 
entered  into  a  ferrous  converiation  with  M.  St  Gill ;  ani 
on  the  flrength  of  what  had  jit'1  paffed,  fa  ^acioufiy  in¬ 
veighed  againft  the  abiurd  incredulity  of  our  modern  icep- 
tics  and  pretended  philosophers  on  the  article  of  ghofts  or 
apparitions.  M.  St  Gill  thought  it  now  high  time  to  dif- 
abufe  the  good  fathers.  This  pmpofe,  however,  he  found 
it  extremely  difficult  to  e-Teft,  till  he  had  prevailed  upon 
them  to  return  with  him  into  the  church,  and  there  be  wit- 
neffes  of  the  manner  hi  which  he  had  conduced  this  ludi¬ 
crous  deception. 

A  ventriloquift,  who  performed  -feats  fomewhat  fimilar  to 
thete,  made  his  appearance  in  Edinburgh,  and  many  of  the 
other  towns  of  Scotland,  a  few  months  before  the  writing 
of  this  aiticle.  He  imitated  fuccefstully  the  voice  of  a 
iqneaking  child,  and  made  it  -appear  to  proceed  from  what¬ 
ever  place  he  chofe  ;  from  the  pockets  of  the  company, 
from  a  wooden  doll,  with  which  he  held  many  fpirited  con- 
veriations ;  from  beneath  a  hat  or  a  wine-glafs,  and  out  of 
any  performs  loot  or  hand.  When  the  voice  ieemed  to 
come  from  beneath  a  glals  or  hat,  it  was  dull  and  on  a  low 
key,  as  founds  confined  always  are ;  and  what  evinced  hb 
dexterity  was,  that  when  the  glafs  .ias  railed  from  the  table 
during  the  time  of  his  (peaking,  the  words  or  fyllnbles  ut¬ 
tered  afterwards  were  on  a  higher  key,  in  confequence,  one 
would  have  thought,  of  the  air  being  readmitted  to  the 
fpeaker.  This  part  of  the  experiment  failed,  however,  when 
the  management  of  the  glafs  was  at  a  diftance  committed  to 
any  of  the  company  ;  but  as  the  room  was  not  well  illumi¬ 
nated,  we  are  inclined  to  attribute  this  failure  to  the  ventri- 
loquiil’s  not  being  able  to  perceive  at  what  precife  inftant 
of  time  the  glals  was  removed  from  the  table.  The  fame 
artift  imitated  the  tones  of  a  (holding  old  woman,  difturbed 
at  nnfeafonable  hours  by  a  perfon  demanding  admilfion  into 
her  houfe  ;  but  this  exhibition  did  not  to  us  appear  mafter- 
ly.  The  tones  of  the  old  woman  and  the  child  were  not 
accurately  diferiminated  :  the  child  was  a  young  fcold,  and 
the  fcold  (poke  like  an  angry  child.  We  have  heard  that, 
when  in  Edinburgh,  the  iame  practitioner  aftonifhed  a  num¬ 
ber  of  perlons  in  the  Fifhmarket,  by  making  a  filh  appear 
to  (peak,  and  give  the  lie  to  its  vender,  who  affirmed  that 
it  was  frelh,  and  cau  >ht  in  tire  morning  ;  and  whether  this 
faCt  was  really  performed  or  not,  we  cannot  doubt,  from 
what  we  faw  and  heard  him  do,  but  that  he  was  fully  equal 
to  its  performance. 

Our  ventriloquift  was  an  illiterate  man ;  and  though 
fuffkiently  communicative,  could  not  make  intelligible  to 
us  the  manner  in  which  he  produced  theie  aconftic  decep¬ 
tions.  Indeed  if  he  had,  we  fhould  hardly  have  described 
the  pradtical  rules  of  the  art  to  the  public  ;  for  though  it 
is  prooer  to  make  the  exiftence  of  fucli  an  art  univerfally 
known,  it  will  readily  occur  to  every  reflecting  mind,  that 
the  attainment  of  it  fhould  not  be  rendered  eafv  to  thofe 
who,  like  Louis  Brabant,  might  make  it  fubfervient  to  the 
purpofes  of  knavery  and  deception*  The  ioeculative  piin- 
cioles  on  which  it  is  founded  mud  be  obvious  to  every 
man  who 'has  ftudied  the  philofopliy  of  the  human  mind,  and 
has  ever  witndfed  the  feats  of  mimickry. 

It  has  been  (hown  elfewhere  (fee  Metaphysics,  n°  47* 

48.),  that,  previous  to  experience,  we  could  not  refer  found 
to  any  external  caufe  ;  that  it  doe9  not  therefore  give  im¬ 
mediate  indication  of  the  place  or  diftance  of  the  (onorous 
body  ;  and  that  it  is  only  by  the  affociation  of  place  with 
found  that  the  latter  becomes  an  indication  of  the  former. 

This  being  admitted,  nothing  feems  requifite  to  fit  a  man 
for  becoming  an  expert  ventriloquift  but  a  delicate  ear,  fle¬ 
xibility  of  the  organs  of  fpeech,  and  long  practice  of  thole, 

rule  a 
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Yctj-lliV  rules  which  repeated  trials  would  enable  him  to  difcover.  A 
q|«»  delicate  ear  perceives  every  difference  which  change  of  place 
produces  in  the  fame  found  ;  and  if  a  perfon  pofleffed  of 
iuch  an  ear  have  fufficient  command  over  his  organs  of 
t  fpeech,  to  produce  by  them  a  found  in  all  refpe&a  fimilar  to 
1  another  proceeding  from  any  diflant  ohjedt,  it  is  evident 

1  that  to  the  audience  the  found  which  he  utters  mull  appear 

1  to  proceed  from  that  objedt.  If  this  be  the  true  tlieot  y  of 

1  j  ventriloquifm,  it  does  not  feem  to  be  poffible  for  the  mod 
{  I  exoert  ventriloquift  to  fpeak  in  his  uiual  tones  of  converfa- 
|  f  tion,  and  at  the  fame  time  make  the  voice  appear  to  come 

:  from  a  diftance  ;  for  thefe  tones  muft  be  fuppofed  familiar 

:  to  his  audience,  and  to  be  in  their  minds  affociated  with  the 

ideas  of  his  figure,  place,  and  diftance.  Hence  the  ventri- 
loquift  whom  we  law  appeared  to  fpeak  from  various  places 
]  (j1  only  in  the  tones  of  the  fqueaking  child,  while  Louis  Bra- 

]  bant  and  M.  St  Gille,  in  their  great  feats,  imitated  the 

voices  of  ghofls,  to  which  no  man  could  be  familiar,  and 
'  where  terror  would  greatly  contribute  to  the  deception, 

j  There  can,  however,  be  no  doubt,  but  that  if,  by  a  pecu- 

1  liar  modification  of  the  organs  of  fpeech,  a  found  of  any 

5  kind  can  be  produced,  which  in  faintnefs,  tone,  body,  and 

1  in  fhort  every  other  fenlible  quality,  perfedtly  refembles  a 

<  found  delivered  from  the  roof  of  an  oppofite  houfe  ;  the  ear 

\  will  naturally,  without  examination,  refer  it  to  that  fitua- 

i  tion  and  diftance,  the  found  which  the  perfon  hears  being 

1  only  a  fign,  which  he  has  from  his  infancy  been  conftantly 

||  accuftomed,  by  experience,  to  affociate  with  the  idea  of  a 

!  perfon  fpeaking  from  a  houfe-top.  It  is  evident  too,  that 

'  if  when  there  is  no  particular  ground  of  fufpicion,  any  fmall 

I  diiparity  between  the  two  founds  will  not  be  perceptible. 

But  if  our  theory  be  juft,  that  experience  or  habit  which 
J  ‘  nulleads  a  perfon  who  has  feldom  heard  the  ventriloquift, 

J  I  and  is  a  ftranger  to  his  powers,  at  length  fets  another  per- 

:  for.  right  who  is  acquainted  with  them,  and  has  been  a  fre¬ 

quent  witnefs  of  their  effedls.  This  was  aftually  the  cafe 
of  M.  de  la  Chapelle,  with  whom  the  illufion  at  length 

<  I  ceafed,  in  confequence  of  repeated  vifits  to  M.  St  Gille  :  fo 

!  that  while  others,  ignorant  of  his  talent,  and  pofTelTed  only 

of  their  old  or  habitual  experience  with  regard  to  articulate 
founds,  confidered  his  voice  as  coming  from  the  top  of  a 
i  tree,  or  from  a  deep  cellar  under  ground  ;  our  author,  well 

;  acquainted  with  the  powers  of  the  ventriloquift,  and  having 

c  (  acquired  a  new  kind  of  experience,  at  once  referred  it  diredl- 

i  ly  to  the  mouth  of  the  fpeaker. 

VENUS,  in  Pagan  worfhip,  the  goddefs  of  love  and 
i  f  beauty.  Cicero  mentions  two  other  deities  of  this  name. 

ft  Venus,  fty led  Urania  and  Cdejiis  ;  and  the  V ?nus  Panda- 
j  mos  or  Popularise  the  wife  of  Vulcan,  and  the  goddefs  of 

i  wanton  and  effeminate  love.  To  the  firft  the  Pagans  aferi- 

i  bed  no  attributes  but  fuch  as  were  agreeable  to  the  ftri&eft 

■  chaftity  and  virtue  ;  and  of  this  deity  they  admitted  no  cor- 

i  poreal  refemblance,  (he  being  only  reprel'ented  by  the  form 

j  of  a  globe,  ending  conically.  Her  facrifices  were  termed 

nephalia,  on  account  of  their  fobriety.  To  her  honey  and 
(  wine  were  offered,  and  no  animal  except  the  heifer ;  and  on 

k  her  altars  the  wood  ot  figs,  vines,  or  mulberries,  were  not 

fuffered  to  be  burnt.  The  Romans  dedicated  a  temple  to 
►  this  goddefs,  to  whom  they  gave  the  name  of  Verticordia  ; 

;  becaufe  (he  turned  the  hearts  of  lewd  women,  and  iiifpired 

i  modeily  and  virtue. 

But  the  molt  famous  of  thefe  goddeffes  is  the  wife  of 
Vulcan  ;  who  is  reprefented  as  fpringing  from  the  froth  rai¬ 
led  by  the  genitals  ot  Saturn,  when  cut  off  by  Jupiter  and 
1  thrown  into  the  fea.  As  foon  as  file  was  formed,  (he  was 

!iaid  in  a  beautiful  (hell  embellifiied  with  pearl,  and  wafted 
by  gentle  zephyis  to  the  iile  ot  Cytherea,  whence  (he  failed 
to  Cyprus.  At  her  landing,  (lowers  rote  beneath  her  feet  j 
I  Vol.  XVIII.  Part  II. 
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(he  was  received  by  the  Hours,  who  braided  her  hair  with 
golden  fillets ;  and  then  wafted  her  to  heaven,  where  her 
charms  appeared  fo  attractive,  that  mod  of  the  gods  defi- 
red  her  in  marriage  ;  but  Vulcan,  by  the  advice  of  Jupiter, 
gained  poffefilon  by  putting  poppies  into  her  nedtar.  As 
Venus  was  the  goddefs  of  love  and  pleafure,  the  poets  have 
been  lavifii  in  the  defeription  of  her  beauties ;  and  the  pain¬ 
ters  and  ftatuaries  have  endeavoured  to  give  her  the  rnoft 
lovely  form.  Sometimes  (he  is  reprefented  clothed  in  purple, 
glittering  with  gems,  her  head  crowned  with  rofes,  and 
drawn  in  an  ivory  car  by  fwans,  doves,  or  fparrows  ;  at 
others  (he  (lands  attended  by  the  Graces;  but  in  ail  poll- 
tions,  her  fon  Cupid  is  her  infeparable  companion.  She 
was  honoured  as  the  mother  of  Hymcneus,  Cupid,  AZneas, 
and  the  Graces,  and  was  pafiionately  fond  of  Adonis  and 
Anchifes. 

This  goddefs  was  principally  worfhipped  at  Paphos  and 
Cyprus  ;  and  the  facrifices  offered  to  her  were  white  goats 
and  fwinc,  with  libations  of  wine,  milk,  and  honey.  Her 
vidlims  were  crowned  writh  flowers,  or  wreaths  of  myrtle. 

Venus,  in  aftronomy.  See  Astronomy-A^.v,  andpNEU* 
matics,  n°  237. 

Venus's  Fly-trap .  See  Dionjea  Mufcipula. 

Venus,  in  zoology,  a  genus  of  infers  belonging  to  the 
order  of  vermes  teftacea.  This  animal  is  a  tethys  :  the  (hell 
is  bivalve  ;  the  hinge  with  three  teeth  near  each  other,  one 
placed  longitudinally  and  bent  inwards.  There  are  a  great 
many  fpecies  ;  of  which  the  moft  remarkable  is  the  merena - 
ria,  or  commercial,  with  a  ftrong,  thick,  weighty  (hell,  co¬ 
vered  with  a  brown  epidermis  ;  pure  white  within  ;  (lightly 
ftriated  tranfveriely.  Circumference  above  11  inches. — 
Thefe  are  called  in  North  America  clams ;  they  differ  from 
other  fpecies  only  in  having  a  purple  tinge  within.  Wam¬ 
pum,  or  Indian  money,  is  made  of  them. 

VEPRECULiE,  diminutive  from  vepres ,  u  a  briar  or 
bramble  ;  the  name  of  the  31ft  order  in  LinnaeusT  Frag¬ 
ments  of  a  Natural  Method.  See  Botany,  SedL  6. 

VERA-Cruz,  a  fea  port  town  of  North  America,  in 
New  Spain,  with  a  very  fecure  and  commodious  harbour, 
defended  by  a  fort.  Here  the  Flotilla  annually  arrives 
from  Spain  to  receive  the  produce  of  the  gold  and  filver 
mines  of  Mexico  ;  and  at  the  fame  time  a  fair  is  held  here 
for  all  manner  of  rich  merchandife  brought  from  China  and 
the  Eaft  Indies  by  way  of  the  South  Sea,  and  for  the  mer¬ 
chandife  of  Europe  by  the  way  of  the  Atlantic  Ocean. 
This  town  is  not  two  miles  in  circumference  ;  and  about  it 
there  is  a  wall  of  no  great  ftrength  on  the  land-fide.  The 
air  is  unwholefome  ;  and  there  are  very  few  Spaniards  here 
unlefs  when  the  Flotilla  arrives,  and  then  it  is  crowded  with 
people  from  all  parts  of  Spanifh  America.  It  is  200  miles 
fouth-eaft  of  Mexico.  W.  Long.  37.  25.  N.  Lat.  19.  12. 

VERAGUA,  a  province  of  New  Spain,  bounded  on 
the  eaft  by  that  of  Coda  Rica,  on  the  weft  by  Panama,  on 
the  north  by  Darien  and  the  Gulf  of  Mexico,  and  on  the 
fouth  by  the  South  Sea.  It  is  about  125  miles  in  length 
from  eaft  to  weft,  and  60  in  breadth  from  north  to  fqutli. 
It  is  a  mountainous  barren  country ;  but  has  plenty  of  gold 
and  filver.  Conception  is  the  capital  town. 

VERATRUM,  in  botany  :  A  genus  of  plants  of  the 
clafs  0 i polygamia,  and  order  of  moncscia ;  and  in  the  natural  fy- 
flem  arranged  under  the  10th  order,  Coronaria .  There  is 
no  calyx  ;  the  corolla  has  fix  petals  ;  there  are  ftx  (lamina: 
the  hermaphrodite  flowers  have  three  piftils  and.  three  cap- 
fules.  There  are  three  fpecies,  none  of  which  are  native^ 
of  Britain. 

The  moft  important  is  the  album ,  or  hellebore,  the  root 
of  which  is  perennial,  about  an  inch  thick,  externally  brown, 
internally  white,  and  befet  with  many  ftrong  fibres ;  the 
4  M  ftalk 
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fialk  is  thick,  flrong,  r6urfd,  upright,  hairy,  and  ufually  rifes 
four  feet  in  height  :'  the  leaves  are  numerous,  very  large, 
oval,  entire,  ribbed,  plaited,  without  footftalks,  of  a  yellow- 
ifh  green  colour,  and  fitrround  the  ftem  at  its  bafe  :  the 
flowers  are  of  a  gveenifh  colour,  and  appear  from  June  to 
Aug uh  in  veiy  long,  branched,  terminal  fpikes. 

It  appears  horn  various  indances,  that  every  part  of  the 
plant  is  extremely  acrid  and  poilonous,  as  its  leaves. and 
even  feeds  prove  deleterious  to  different  animals. 

The  ancients,  though  [efficiently  acquainted  with  the  vi- 
rulency  of  their  white  hellebore,  were  not  deterred  from 
'employing  it  internally  in  feveral  difeafes,  efpecially  thole 


obviated  by  the  emollient  and  perhaps  .gentle  aftringent  qua-  Vtr 
lities  of  this  plant.’ '  #  y  , 

2.  The  nigrum ,  or  black  mullein,  having  a  ftem  befet 
with  hairs  that  are  beautifully  branched  ;  the  bloffoms  yel¬ 
low,  with  purple  tips.  It  is  a  ,  beautiful  plant,  and  the 
flowers  are  grateful  to  bees.  Swine  eat  it;  fheep  are  not  fond 
of  it ;  cows,  horfes,  and  goats,  refufe  it.  The  other  Bricifh 
fpecies  are  the  lychnitis,  nigrum,  blattafi,  and  virgatum. 

VERBENA,  in  botany  :  A  genus  of  plants  of  the  elafs 
of  diandria ,  and  order  of  monogyn'ta  ;  and  in  the  natural  iy- 
Hem  arranged  under  the  40th  order,  Perfonata.  There  are 
1  7  fpecies,  only  one  of  which  is  a  native  of  Britain  ;  the  of- 


of  "a  chronic  and  obftiriate  kind,  as  mania,  melancholia,  hy-  fcinalis ,  or  common  vervain,  which  grows  on  the  roa  ffides 
epikpfia,  vitiligo,  lepra,  rabies  canina,  near  towns  and  villages.  The  leaves  have 


drops,  elephantialis, 

&c.  They  confidered  it  th*e  fafer  when-  it  excited  vomiting, 
and  Hippocrates  wifhed  this  to  be  its  fil'd  e  fie  ft.  To  thofe 
of  weak  conllitutions,  as  women,  children,  old  men,  and 
thofe  labouring  under  pulmonary  complaints,  its  exhibition 
was  deemed  unfafe  ;  and  even  when  given  to  the  robuft,  it 
was  thought  neceffary  to  moderate  its  violence  by  different 
combinations  and  preparations  ;  for  it  was  frequently  obler- 
ved  to  effeft  a  cure,  not  only  by  its  immediate  aftion  upon 
the  primae  viie,  but  when  no  fenfible  evacuations  was  pro¬ 
moted  by  its  life. 

Greding  employed  it  in  a  great  number  of  cafes  of 
the  maniacal  and  melancholic  kind ;  the  majority  of  thefe, 
as  might  be  expefted,  derived  no  permanent  benefit  ;  feve¬ 
ral,  however,,  were  relieved,  and  five  completely  cured  by 
this  medicine.  It  was  the  bark  of  the  root,  collefted  in  the 
fpring,  which  die  gave  in  powder,  beginning  with  one  grain: 
this  dofe  was  gradually  increafed  according  to  its  effefts. 
With  fame  patients  one  or  two  grains  excited  naufea  and 
vomiting,  but  generally  eight  grains  were  required  to  pro¬ 
duce  this  effeft,  though  in  a  few  inflances  a  fcruple  and 
even  more  was  given. 

Veratrum  has  likewife  been  found  ufeful  in  epilepfy,  and 
other  convulfive  complaints ;  but  the  difeafes  in  which  its 
efficacy  feems  leaft  equivocal,  are  thofe  of  the  fkin  ;  as  fca* 
bies  and  different  prurient  eruptions,  herpes,  morbus  pedt- 
culofue,  lepra,  ferophnla,  &c.  and  in  many,  of  thefe  it 
has  been  fucccfsfully  employed  both  internally  and  exter- 

nally.  #  . 

As  a  powerful  ffimulant,  and  irritating  medicine,  it3  ufe 
has  been  reforted  to  only  in  defperate  cafes,  and  then  it  is 
firll  to  be  tried  in  very  fmall  dofes  in  a  diluted  flate,  and  to 
be  gradually  increafed  according  to  the  effefts* 

VERB,  in  grammar.  See  Gramm Chap.  IV. 

VERBASCUM,  in  botany  :  A  genus  of  plants  of  the 
clafs  of  pentandria ,  and  order  of  monogynia  ;  and  in  the  na¬ 
tural  fyftem  arranged  under  the  28th  order,  Lurida ,  The 
corolla  is  rotated,  and  rather  unequal  :  the  capfule  is  mono- 
focular  and  bivalved.  There  are  12  fpecies,  five  of  which 
are  natives  of  Britain ;  r.  The  thapfus ,  or  great  mullein,  which 
has  a  Hem  fingle,  fimple,  ereft,  covered  with  leaves,  about 
fix  feet  high/  Leaves  larere,  broad,  white,  woolly  on  both 
fides,  feftlle,  decurrent.  Flowers  terminal,  in  a-  long  fpike, 
feffilc,  yellow. 

Catarrhal  coughs  and  diarrhoeas  are  the  complaints  for 
which  it  has  been  internally  prefenbed.  Dr  Home 
tried  it  in  both,  but  it  was  only  in  the  latter  difeafe  that 
this  plant  fucceeded.  He  relates  four  cafes  in  which  a 
decoftion  of  verbafeum  was  given  ;  and  from  whieh  he  con¬ 
cludes,  that  it  “  is  ufeful  in  diminifhing  or  flopping  diar¬ 
rhoeas  of  an  old  {landing,  and  often  in  eafing  the  pains  of 
the  internes.  Thefe  acquire  a  great  degree  of  irritability; 
and  the  ordinary  irritating  caufes,  aliment,  bile,  diftenfion 
fjom  air,  keep  up  a  quicker  periftaltic  motion.  This  is 


many  jagged 

clefts,  the  bloffoms  are  pale  blue.  Tt  manifefts  a  flight  de¬ 
gree  of  affringency,  and  was  formerly  mueh  in  vogue  as  a 
deobffruent  ;  but  is  now  difregarded.  Mr  Millar  fays  that 
it  is  never  found  above  a  quarter  of  a  mile  from  a  houfe  ; 
whence  the  common  people  in  England  call  it  Simpler1  s  joy , 
becaufc,  wherever  it  is  found,  it  is  a  certain  fign  of  a  houfe 
being  near.  Sheep  eat  it  ;  cows,  horfes,  and  goats  refufe  it. 

VERD  (Cape),  a  promontory  on  the  weft  coaft  of  A- 
frica,  40  miles  north-weft  of  the  mouth  of  the  river  Gam* 
bia.  W.  Long.  17.  38.  N.  Lat.  14.  45. 

The  ifiands  of  Cape  de  Verd  are  feated  in  the  Atlan¬ 
tic  Ocean,  about  400  miles  weft  of  the  Cape.  They 
are  between  the  13th  and  19th  degree  of  latitude  ;  and  the 
principal  are  10  in  number,  lying  in  a  femicircle.  Their 
names  are,  Si  Antony *  St  Vincent ,  St  Lucia ,  St  Nicholas ,  the 
JJle  of  SaL  Bona  Vijla ,  Mayo,  St  Jago,  Fuego ,  and  Brava. . 

VERDICT  (Vet 'e  diftum),  is  the  anfwer  of  the  jury  gi¬ 
ven  to  the  court  concerning  the  matter  of  faft,  in  any  cafe 
civil  or  criminal,  committed  by  the  court  to  their  trial  and 
examination.  See  Law,  N°clxxxvi.  51.  and  Trial. 

VERDIGRISE,  the  aeetite  of  copper,  much  ufed  by 
painters  as  a  green  colour.  It  is  chiefly  maaufaftured  at 
Montpelier ;  the  vines  of  Languedoc  being  very  convenient 
for  this  purpofe.  See  Chemistry,  119  872. 

The  following  procefs  for  making  verdigrife  is  deferibed 
by  Mr  Monet  of  the  Royal  Society  of  Montpelier,  and  is 
publifhed  among  the  memoirs  of  the  academy  for  the  years 
1750  and  1753. 

Vine- ftalks  well  dried  in  the  fun  are  fteeped  during  eight 
days  in  firong  wine,  and  afterwards  drained.  They  are  then 
put  into  earthen  pots,  and  upon  them  wine  is  poured.  The 
pots  a'*e  carefully  coveted.  The  wine  undergoes  the  aee- 
tous  fermentation,  which  in  fummer  is  fir.ifhed  in  {even  or 
eight  days  ;  but  requires  a  longer  time  in  winter,  although 
this  operation  is  always  performed  in  cellars.  W  hen  the 
fermentation  is  fufficiently  advanced,  which  may  be  known 
by  obferving  the  inner  furfaee  of  the  lids  of  the  pots,  whieh 
during  the  progrefs  of  the  fermentation  is  continually  wet¬ 
ted  by  the  moifture  of  the  rifing  vapours,  the  ftalks  are  then 
to  be  taken  out  of  the  pots.  Thele  ftalks  are  by  this  me¬ 
thod  impregnated  with  all  the  acid  of  the  wine,  and  the  re¬ 
maining  liquor  is  but  a  very  weak  vinegar.  The  ftalks  are 
to  be  drained  during  fome  time  in  baskets,  and  layers  of 
them  are  to  be  put  into  earthen  pots  with  plates  of  Swedifh 
copper,  fo  difpofed  that  each  plate  (hall  reft  upon  and  be 
covered  with  layers  of  ftalks.  The  pots  are  to  be  covered 
with  lids;  and  the  copper  is  thus  left  expofed  to  the  aftion 
of  the  vinegar,  during  three  or  tour  days,  or  more,  in  which 
time  the  plates  become  covered  with  verdigrife.  The  plates 
are  then  to  be  taken  out  of  the  pots,-  and  left  in  the  cellar 
three  or  four  days  ;  at  the  end  of  which  time  they  are  to  be 
moiftened  with  water,  or  with  the  weak  vinegar  above  men¬ 
tioned,  and  left  to  dry.  When  this  nioiftening  and  drying 
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of  the  plates  has  been  thrice  repeated,  the  verdigrife  will  be 
found  to  have  considerably  increafed  in  quantity  ;  and  it  may 
then  be  fciaped  off  for  fale. 

A  folution  orerofion  of  copper,  and  confequently  of  ver¬ 
digrife,  may  be  prepared  by  employing  ordinary  vinegar  in- 
ftead  of  wine,  as  is  dircdled  in  the  above  procefs.  But  it 
would  not  have  the  unCluofity  of  ordinary  verdigrife,  which 
quality  is  neceflary  in  painting.  Good  verdigrife  mutt  be 
prepared  by  means  of  a  vinous  acid,  or  folvent  half  acid  and 
half  fpirituous.  Accordingly,  the  fuccefs  of  the  operation 
depends  chiefly  on  the  degree  of  fermentation  to  which  the 
wine  employed  has  been  carried :  for  this  fermentation  mutt: 
not  have  been  fo  far  advanced  that  no  fenflbly  vinous  or  fpi¬ 
rituous  parts  remained  in  the  liquor. 

Verdigrife  is  employed  externally  for  deterging  foul  ul¬ 
cers,  and  as  an  efeharotic.  It  is  rarely  or  never  given  in¬ 
ternally.  Some  recommend  it  indeed  in  the  dofe  of  a  grain 
or  two  as  an  emetic,  which  operates  almoft  as  foon  as  re* 
ceived  into  the  ttomach,  and  which  may  therefore  be  of  ufe 
where  poifonous  fubttances  have  been  taken,  to  procure 
their  immediate  1  ejection.  It  appears,  however,  highly  im¬ 
prudent  to  have  recourfe  on  fuch  occafions  to  a  remedy  in 
itfelf  fo  dangerous  and  fo  virulent ;  and  more  efpecially  as 
a  fpeedy  evacuation  may  generally  be  obtained  by  means 
of  fubttances  which  are  not  only  innocent,  but  at  the  fame 
time  weaken  the  force  of  the  poifon  by  diluting  and  ob- 
tunding  it  ;  as  warm  water,  milk,  oils.  It  is  accordingly 
excluded  from  the  prefent  pharmacopoeias. 

VERDITER,  or  Verdater,  a  preparation  of  copper, 
fometimes  uftd  by  the  painters,  &c.  for  a  blue ;  but  more 
ufually  mixed  with  a  yellow  for  a  green  colour.  See  Che¬ 
mistry,  758,  and  Colour- Makings  n°  28. 

VERE  (Sir  Francis),  a  renowned  Englifli  general,  was 
the  fecond  Ion  of  Geffrey  de  Vere,  a  branch  of  the  ancient 
family  of  that  name,  earls  of  Oxford,  and  was  born  in  the 
year  1554.  Concerning  his  education  we  are  uninformed. 
About  the  acre  of  3 1  he  embarked  with  the  troops  fent  by 
(Breen  Elizabeth,  under  the  command  of  the  earl  of  Lei- 
cettcr,  to  the  affiftance  of  the  dates  of  Holland  ;  in  which 
fervice  his  courage  and  military  genius  became  immediately 
eonfpicuous :  but  his  gallant  behaviour  in  the  defence  of 
Bergen-op-Zoom,  in  the  year  1588,  when  befieged  by  the 
prince  of  Parma,  ettablifhed  his  reputation.  After  the  fiege 
was  raifed,  he  received  the  honour  of  knighthood  from  lord 
Willoughby,  who  fucceeded  the  earl  of  Leiceder  in  the 
command.  He  continued  in  the  fervice  of  the  ftates  till 
about  the  year  1595  ;  during  which  time,  namely,  in  1593, 
he  was  elected  member  of  parliament  for  Leominfter  in 
Herefordfhiie.  The  famous  expedition  againd  Cadiz  be¬ 
ing  refolved  upon,  Sir  Francis  Vere  was  called  home,  and 
appointed  to  a  principal  command  under  the  earl  of  Eflex, 
The  fuccefs  of  this  enterprile  is  univerfally  known.  In  1 597 
we  find  him  again  in  Holland,  prefent  at  the  battle  of  Turn¬ 
-out,  of  which  he  has  given  a  particular  defeription  in  his 
Commentaries.  In  the  fame  year  he  embarked,  with  the 
earl  of  Eflex,  in  the  expedition  to  the  Azores  ;  and  at  his 
return  was  appointed  governor  of  the  Briel  in  Holland, 
with  the  command  of  the  Englifli  troops  in  the  fervice  of 
the  ftates.  In  f6oo  he  was  one  of  the  three  generals  at 
the  battle  of  Newport,  and  had  the  honour  of  having  the 
victory  univerfally  aicribed  to  iiis  conduit  and  refolution. 
The  ftates  of  Holland,  then  at  war  with  Spain,  marched 
their  army  with  an  intention  to  beflege  Newport  in  Flan¬ 
ders.  The  commanders  were,  count  Erneft  of  Naflau, 
count  Somes,  and  Sir  Francis  Vere.  The  Spaniards  march¬ 
ed  to  intercept  them,  and  this  battle  enfued.  Sir  Francis 
was  (hot  firft  through  the  leg,  and  then  through  the  fame 
thigh  ;  notwrthihmding  which,  he  rallied  the  flying  army, 
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and  led  them  on  to  victory.  The  Spaniards  Jolt  1  20  en- 
figns,  and  mod  of  their  foot  were  flain.  Queen  Elizabeth 
on  this  occailon  declared  him  the  c vorth'ejl  captain  of  her 
time.  (See  Letters  of  the  Sidney  Family ,  vol.  ii.  p.  104.) 
But  the  laft  and  mod  glorious  atchievement  of  his  life  wag 
his  gallant  defence  of  Oftend,  with  about  1600  men,  againfl 
an  army  of  12,000,  from  July  1601  until  March  \6oi9 
when  he  refigned  the  government.  and  returned  to  Holland. 
An  account  of  this  memorable  fieoe,  which  lafted  aKove 
three  years,  to  the  dedruCtion  of  the  bed  troops  of  Hol¬ 
land,  Spain,  France,  England,  Scotland,  and  Italy,  the 
reader  may  fee  in  Vere's  Commentaries ,  with  the  Continua¬ 
tion  at  the  end.  Queen  Elizabeth  died  in  the  year  1603  : 
the  peaceful  James  fucceeded  to  the  throne  ;  and  Sir  Francis 
Vere,  with  all  the  heroes  of  his  time,  fheathed  his  fword. 
He  died  in  1  608,  in  the  54th  year  of  his  age  ;  and  was  bu¬ 
ried  in  St  John’s  Chapel  in  Weftminfler  abbey,  where  a 
fplendid  monument  was  ereCted  to  his  memory.  He  mar¬ 
ried  the  daughter  of -  Dent,  a  citizen  of  London, 

by  whom  he  had  three  fons  and  two  daughters,  none  of 
whom  furvived  him.  He  will  ever  be  remembered  by  po- 
fterity  as  one  of  the  greateft  heroes  of  our  mod  heroic  age. 
— The  work  above  mentioned  is  intitled,  “  The  Commen¬ 
taries  of  Sir  Francis  Veie,  being  diverfe  pieces  of  fervice 
wherein  he  had  command  ;  written  by  himfelf  by  way  of 
commentary.”  Cambridge,  16 57,  folio.  It  is  elegantly 
printed,  and  adorned  with  prints  of  Sir  Francis,  Sir  Ho¬ 
race  Vere,  Sir  John  Ogle,  maps,  and  plans  of  battles,  & c. 

VERGE  (  Fir  gat  a},  in  law,  fignifles  the  compafs  of  the. 
king’s  court,  which  bounds  the  JurifdiCtion  of  the  lord  dew- 
ard  of  the  houfehold  ;  and  which  is  thought  to  have  been 
1 2  miles  round. 

The  term  verge  is  alfo  ufed  for  a  dick  or  rod,  whereby 
one  is  admitted  tenant  to  a  copyhold  eftate,  by  holding 
it  in  his  hand,  and  fwearing  fealty  to  the  lord  of  the  manor. 

VERGERS,  certain  officers  of  the  courts  of  king’s  bench 
and  commofr-  pleas,  whofe  bufinefs  it  is  to  carry  white 
wands  before  the  judges.  There  are  alfo  vergers  of  cathe¬ 
drals,  who  carry  a  rod  tipped  with  filver  before  the  bifhop* 
dean,  &c. 

VERGIL  (Polydore).  See  Virgtl. 

VERJUICE,  a  liquor  obtained  from  grapes  or  apples, 
unfit  for  wine  or  cyder  ;  or  from  fweet  ones,  whiHt  yet  acid 
and  unripe.  Its  chief  ufe  is  in  fauces,  ragouts,  &c.  though 
it  is  alfo  an  ingredient  in  fome  medicinal  compofitions,  and 
is  ufed  by  the  wax-chancilers  to  purify  their  wax. 

VERMES,  the  fixth  clafs  of  animals  in  the  Liqnsean  fy- 
dem,  comprehending  five  orders.  See  Natural  History* 
and  Zoology. 

VERMICELLI,  or  Vermichelly,  a  compofition  of 
flour,  cheefe,  yolks  of  eggs,  fugar,  and  faffron,  reduced  to 
a  pade,  and  formed  into  long  {lender  pieces  like  worms,  by 
forcing  it  with  a  pifton  through  a  number  of  little  holes. 
It  was  fird  brought  from  Italy,  where  it  is  in  great  vogue  ; 
it  is  chiedy  ufed  in  foups  and  pottages,  to  provoke  venery, 
&c. 

VERMICULAR,  an  epithet  given  to  any  thing  that 
bears  a  relation  or  refemblance  to  worms. 

VERMIFORMIS,  in  anatomy,  a  term  applied  to  vari¬ 
ous  parts  in  the  human  body,  bearing  fome  refemblance  to 
worms. 

VERMILION,  a  very  bright  and  beautiful  red  colour, 
compofed  of  quickfilver  and  fulpbur,  in  great  edeem  among 
the  ancients  under  the  name  of  minium  ;  but  what  goes  by 
the  name  of  minium  amongd  us,  is  a  preparation  of  lead, 
known  alio  by  the  name  of  red-lead.  See  Chemistry,  n° 
1404. 

VERMIN,  a  collective  name,  including  all  kinds  of  little 
4  M  2  animals 
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Vernacular  animals  and  infe&s,  which 

mankind,  beafts,  or  fruits,  &c.  as  worms,  lice,  fleas,  cater* 
pillars,  ants,  flies,  See. 

VERNACULAR,  a  word  applied  to  fomething  that  is 
peculiar  to  any  one  country. 

VERNAL,  fomething  belonging  to  the  fpring-feafon. 
VERNIER  Scale,  a  fcale  excellently  adapted  for  the 
graduation  of  mathematical  inftruments,  thus  called  from  its 
inventor  Peter  Vernier,  a  perfon  of  diftin&ion  in  the  Tranche 
Comte.  See  Nonius. 

Vernier’s  method  is.  derived  from  the  following  prin¬ 
ciple.  If  two  equal  right  lines,  or  circular  arcs,  A,  B,  arc 
fo  divided,  that  the  number  pf  equal  divifions  in  B  is  one 
lefs  than  the  number  of  equal  divilions  of  A,  then  will  the 
excefs  of  one  divifion  of  B  above  one  divifion  of  A  be 
compounded  of  the  ratios  of  one  of  A  to  A,  and  of  one 
of  B  to  B. 

For  let  A  contain  1 1  parts,  then  one  of  A  to  A  is  as  I 
to  ii,  or  — .  Let  B  contain  io  parts,  then  one  of  B  to 
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are  hurtful  or  troublefome  to  gree,  or  30',  which  is  the  leaft  part  of  a  degree  that  inflru 
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ment  can  fhow. 


If  72 


:  y,  and  m  —  ' 


I  T 

then  r  X  77: 

5  36 


of 


a  mi- 


5  X  36 

nute,  or  20". 

The  following  table,  taken  as  examples  in  the  inftru- 
ments  commonly  made  from  3  inches  to  8  feet  radius, 
fhows  the  divifions  of  the  limb  to  neareft  tenths  of  inches, 
fo  as  to  be  an\aliquot  of  6o’s,  and  what  parts  of  a  degree 
may  be  eftimated  by  the  vernier,  it  being  divided  into  fuch 
equal  parts,  and  containing  fuch  degrees  as  their  columns 
fhow. 


B  is  as  1  to  10,  or 


1 

10’ 


Now 


1 

10 " 


I 

II 


11 


10 


10  X  1 1 


•  =  —  X 
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1 1* 


:IX 


n  -f-  i* 
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—  of 
10 


1 

120 
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Or  if  B  contains  n  parts,  and  A  contains  n  +  1  parts ; 

1  1  A 

then  -  is  one  part  of  B,  and  — ; — ““  is  one  part  of  A. 
n  A  n  -f-  1 

And-  — An  =jiS-= 

”  "+1  nXn+I  «  , 

The  mod:  commodious  divifions,  and  their  aliquot  parts, 
into  which  the  degrees  on  the  circular  limb  of  an  inftrument 
may  be  fuppofed  to  be  divided,  depend  on  the  radius  of  that 

inltrument.  .  .  ,  , 

Let  R  be  the  radius  of  a  circle  in  inches  ;  and  a  degree 

to  be  divided  into  n  parts,'  each  being  yth  part  of  an  inch. 

Nov/  the  circumference  of  a  circle,  in  parts  of  its  diame¬ 
ter  2  R  inches,  is  3,14159^  ^  2  ^  inches. 

_  ^  3,1415926  w  n 

Then  360°:  3,1415926  X  2  R  :  :  i°  :  ^3  X2R 

inches.  ,  ,  r  , 

Or,  0,01745329  X  R  is  the  length  of  one  degree  in 

Inches.  ,  r  0  .  , 

Or,  0,01745329  X  RX/  is  the  length  of  I  ,  m  /th 

parts  of  an  inch. 

But  as*  every  degree  contains  n  times  fuch  parts 
fore  n  =  0,01745329  X  R  X/>. 

.  1 

The  moll  commodious  perceptible  divifion  is  y 

an  inch.  '* 

Example.  Snppofe  an  inftrument  of  30  inches  rad  ms, 
into  how  many  convenient  parts  may  each  degree  be  divi¬ 
ded  \  how  many  of  thefe  parts  are  to  go  to  the  breadth  of  the 
vernier,  and  to  what  parts  of  a  degree  may  an  obfervation 
be  made  by  that  inltrurnent  ? 

Now  0,01745  X  R  =  0,5236  inches,  the  length  of  each 

degree  :  and  if  p  be  fuppofed  about  -  of  an  inch  for  one  di¬ 
vifion  ;  then  0,5236  X/>  =  4,188  fhows  the  number  of  fuch 
parts  in  a  degree.  But  as  this  number  mull  be  an  integer, 
let  it  be  4,  each  being  1 5'  f.  and  let  the  breadth  of  the  ver¬ 
nier  contain  31  of  thofe  parts,  or  7-p,  and  be  divided  into 

3°p„,..  _  j  ,  , 

Here  n~~i  m  =  —  i  ihen  ^  ^ - 
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96 

15 

60 

4 

0 

4 

By  altering  the  number  of  divifions,  either  in  the  degrees 
or  in  the  vernier,  or  in  both,  an  angle  can  be  obferved  to 
a  different  degree  of  accuracy.  Thus,  to  a  radius  of  30 
inches,  if  a  degree  be  divided  into  1 2  parts,  each  being 
five  minutes,  and  the  breadth  of  the  vernier  be  21  fuch 

parts,  or  i|°,  and  divided  into  20  parts,  then 

i° 

240 


12* To ■ 


15":  or  taking  the  breadth  of  the 


and  divided  into  30  parts  ;  theil 


r 

1 2 


1 

X  —  : 

3° 


-,  or  10" 


360’ 

where  the  breadth  of  the  ver- 


of  a  de- 
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12  50  600 

nier  is  4*°. 

VERONA,  a  city  of  Italy,  capital  of  the  Veronefe,  in 
the  territory  of  Venice,  fituated  near  the  mountains,  on  the 
river  Adige,  in  E.  Long.  11.  24.  N.  Lat.  4 v  *6.  ft  ^ 
feven  miles  in  compafs ;  and  has  been  fo  fortified  by  the  Ve¬ 
netians,  that  it  is  now  looked  upon  as  impregnable.  It  con¬ 
tains  57,400  inhabitants. 

VERONESE,  a  territory  of  Italy,  in  the  republic  of 
Venice,  bounded  on  the  north  by  the  Trentino,  on  the  eaft 
by  the  Vicentino  and  Paduano,  on  the  fouth  by  the  Man- 
tuano,  and  on  the  weft  by  the  Brefciano.  It  is  about  35 
miles  in  length,  and  27  in  breadth  ;  and  is  one  of  the  moft 
fertile  countries  in  Italy,  abounding  in  corn,  wine,  fruits,  and 
cattle. 

Veronese.  See  Cagliari. 

VERONICA,  in  botany  :  A  genus  of  plants  of  the  clafs 
of  diandria ,  and  order  of  monogynia  ;  and  in  the  natural  iyftem 
arranged  under  the  40th  order,  Ferfonata*  There  are  40 
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ipecics ;  1 5  arc  natives  of  Britain,  only  two  of  which  have  been 
applied  to  any  ufe.  I.  The  officinalis ,  common  male  fpeed- 
well,  or  fluellin  ;  a  native  of  Britain,  growing  on  heaths  and 
barren  grounds.  The  bloffoms  are  blue,  the  leaves  ellipti¬ 
cal,  ferrated,  and  hairy.  The  leaves  have  a  fmall  degree  of 
aftringency,  and  are  fomewhat  bitter.  An  infufion  of  them 
is  recommended  by  Hoffman  as  a  fubftitute  for  tea  ;  but  19 
more  aftringent  and  lefs  grateful.  The  herb  was  formerly 
efleemed  in  medicine  for  various  diforders,  but  is  now  al- 
moft  totally  difufed.  Cows,  fheep,  goats,  and  horfes,  eat  it; 
fwine  refute  it.  2.  The  beccabunga,-  or  common  brook-lime, 
the  flowers  of  which  are  blue,  in  loofe  lateral  fp  ikes  ;  leaves 
fefiile,  oval,  oppofite,  thick,  notched. 

This  plant  was  formerly  confidered  as  of  much  ufe  in  fe- 
veral  difeafes,  and  was  applied  externally  to  wounds  and  ul¬ 
cers  ;  but  if  it  have  any  peculiar  efficacy,  it  is  to  be  derived 
from  its  antifcorbutfc  virtue.  As  a  mild  refrigerant  juice 
it  is  preferred  where  an  acrimonious  flate  of  the  fluids  pre¬ 
vails,  indicated  by  prurient  eruptions  upon  the  fkin,  or  in 
what  has  been  called  the  hot  fcurvy .  Wc  mult,  however, 
acknowledge,  that  we  fhould  expeft  equal  benefit  from  the 
fame  quantity  of  any  oiher  bland  frefh  vegetable  matter  taken 
into  the  fyflem.  To  derive  much  advantage  from  it,  the 
juice  ought  to  be  ufed  in  large  quantities,  or  the  frefh  plant 
eaten  as  food. 

VERSAILLES,  a  town  of  France,  in  the  late  province 
of  the  lfle  of  France,  10  miles  wefl-fouth-weft  of  Paris.  It 
contains  60,000  inhabitants,  and  fince  the  Revolution  has 
been  created  a  bifhop’s  fee.  In  the  reign  of  Louis  XIII. 
it  was  only  a  fmall  village.  This  prince  built  here  a  hunt¬ 
ing-hut  in  1630,  which  Baffompierre  calls  “  the  paltry 
chateau  of  Verfailles.”  Although  the  fituation  was  low 
and  very  unfavourable,  Louis  XIV.  built  a  magnificent  pa¬ 
lace  here,  which  was  the  ufual  tefidence  of  the  kings  of 
France  till  the  6th  of  October  1789,  when  the  late  unfor¬ 
tunate  Louis  XVI.  and  his  family  were  removed  from  it 
to  the  Thuilleries.  The  buildings  and  the  gardens-  are 
adorned  with  a  vafl  number  of  flatues,  done  by  the  greatefl 
mailers,  and  the  water-works  are  all  worthy  of  admiration. 
The  great  gallery  is  thought  to  be  as  curious  a  piece  of 
workmanfhip  of  that  kind  as  any  in  the  world  1  nor  is  the 
chapel  lefs  to  be  admired  for  its  fine  archite&ure  arid  orna¬ 
ments.  The  gardens,  with  the  park,  are  five  miles  in  cir¬ 
cumference,  and  furrounded  by  walls.  There  are  three 
fine  avenues  to  Verfailles,  one  of  which  is  the  common  road 
to  Paris,  the  other  comes  from  Seaux,  and  the  third  f  rm 
St  Cloud.  E.  Long.  2.  }.£.  N.  Lat.  48.  48. 

VERSE,  in  poetry,  a  line  confiding  of  a  number  of 
long  and  fhort  fyllables,  which  run  with  an  agreeable  ca¬ 
dence. 

Verse  is  alio  ufed  for  a  part  of  a  chapter,  fedtion,  See, 

VERSIFICATION,  the  art  or  manner  of  making 
verfe  ;  alfo  the  tune  and  cadence  of  verfe.  See  Poetry, 
Part  III. 

VERSION,  a  tranilation  of  fome  book  or  writing  out 
of  one  language  into  another.  See  Translation. 

VERT,  in  heraldry,  the  term  for  a  green  colour.  It  is 
called  vert  in  the  blazon  of  the  coats  of  all  under  the  de¬ 
gree  of  nobles  :  but  in  coats  of  nobility  it  is  called  emerald ; 
and  in  thofe  of  kings  venus.  I11  engraving  it  is  expreffed 
by  diagonals,  or  lines  drawn  athwart  fiom  right  to  left,  from 
tlie  dexter  chief  corner  to  the  finider  bafe. 

VERTEBRAE,  in  anatomy.  See  there  n°  30. 

VERTEX,  in  anatomy,  denotes  the  crown  of  the  head. 
Hence  vertex  is  alfo  ufed  figuratively  for  the  top  of  other 
things  :  thus  we  fay,  the  vertex  of  a  cone,  pyramid,  &c. 

Vertex,  is  alfo  ufed  in  aflronomy  for  the  point  of  the 
heaven  dire&ly  over  our  heads,  properly  called  the  zenith, 
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VERTICILLATjE,  the  name  of  a  clafs  in  Ray’s  and  VerticiL 
Boerhaave’s  Methods,  confiding  of  herbaceous  vegetables,  *ataEf* 
having  four  naked  feeds,  and  the  flowers  placed  in  whorls  verialm® 
round  the  Aalk.  The  term  is  fynonymous  to  the  labiati,  \T — y ~ 
or  lip-flowers  of  Tournefort  ;  and  is  exemplified  in  mint, 
thyme,  and  favory.  Verticillatae  is  alfo  the  name  of  the  42c! 
order  in  Linnaeus’s  Fragments  of  a  Natural  Method,  confid¬ 
ing  of  plants  which  anfvver  the  above  defeription. 

VERTICILLUS,  a  mode  of  flowering,  in  which  the 
flowers  are  produced  in  rings  at  each  joint  of  the  Aem, 
with  very  fliort  foot-flalks  The  term  is  exemplified  in 
mint,  hore-hound,  and  the  other  plants  of  the  natural. order 
deferibed  above. 

VERTICITY,  is  that  property  of  the  loadftone  where¬ 
by  it  turns  or  directs  itfelf  to  one  particular  point. 

VERTIGO,  in  medicine.  See  there,  n°  82. 

VERTUMNUS,  in  mythology,  a  god  who  prefided 
over  gardens  and  orchards,  honoured  among  the  Etrufcans, 
from  whom  the  worlhip  of  this  deity  was  tranfmitted  to  the 
Romans. 

Ovid  has  deferibed  the  various  forms  aflumed  by  this  dei¬ 
ty,  in  order  to  obtain  the  love  of  Pomona.  Some  have  fup- 
pofed  that  Vertumnus,  wjiofe  name  they  derive  a  vertendo 
becaufe  he  had  power  to  change  his  form  at  pleafure,  mark¬ 
ed  the  year  and  its  variations  ;  and  thus  they  fay  he  pleafed 
Pomona,  by  bringing  the  fruits  to  maturity.  Accordingly, 

Ovid  lays,  that  he  aflumed  the  form  of  a  labourer,  reaper, 
vine-drefler,  and  old  woman,  to  reprefent  the  four  feafons, 
fpring,  fummer,  autumn,  and  winter.  Vertumnus  had  a 
temple  near  the  market-place  at  Rome,  being  reprefented  as 
one  of  the  tutelary  deities  of  the  merchants.  The  com¬ 
mentators  on  Ovid  fay,  that  he  was  an  ancient  king  of  He- 
trnria,  who,  by  his  diligent  and  fuccefsful  cultivation  of 
fruits  and  gardens,  obtained  the  honour  ot  being  ranked- 
among  the  gods. 

VERUMONTANUM,  in  anatomy,  a  fmall  eminence 
near  the  paflages  where  thefemen  is  difeharged  into  the  ure¬ 
thra. 

VERVAIN,  in  botany.  See  Verbena. 

VERTOT  d’AuBOEF  (Rene  Aubert  de),  a  celebrated 
hiflorian,  was  descended  from  a  noble  and  ancient  family  iu 
Normandy,  and  born  in  1655.  At  16  years  of  age  Ire  be¬ 
came  a  Francifcan  friar;  afterwards  he  entered  into  the  or¬ 
der  of  the  Premonilratenfes,  in  which  he  had  feveral  bene¬ 
fices  ;  and  at  length  was  a  fecular  ecclefiaflie.  He  became 
fecretary  to  the  du chefs  of  Orleans,  member  of  the  Acade¬ 
my  of  Infcriptions,  and  hifloriographer  or  Malta.  He  died 
at  Paris  in  1735.  His  principal 'walks  are,  1.  The  Hi  {lo¬ 
ry  of  the  Revolutions  of  Sweden.  2.  The  Revolutions  of 
Portugal.  3.  The  Revolutions  of  the  Romans.  4.  The 
Hiflory  of  Malta.  Tliefe  works  ar^  written  in  elegant 
French,  and  tranflated  into  mod  of  the  languages  of  Europe. 
VERULAM.  See  Bacon. 

VES ALIUS  (Andreas),  a  celebrated  phyfician  and 
anatomifl,  was  born  at  Bruflels  about  the  year  1512.  Fie 
iludied  phyfic.  at  Paris  -  under  James  Sylvius  ;  but  applied 
himfelf  chiefly  to  anatomy,  which  was  then  very  little 
known,  dilfcdlions  being  efleemed  unlawful  and  impious  : 
and  it  appears  from  his  work  De  humani  corporis  fabric  a , 
that  he  perfected  himfelf  in-  this  ufeful  knowledge  very 
early.  About  the  year  .1  537,  the  republic  of  Venice  made, 
him  profeflbr  in  the  univeifity  of  Padua,  where  he  tau.jht 
anatomy  for  feven  years  ;  Charles  V.  called  him  to  be  his 
phyfician,  a3  he  was  alfo  to  Philip  II.  king  of  Spain.  Veflw 
lins  was  now  at  the  height  of  his  glory,  when  all  of  a  fud- 
den  he  formed  the  defign  of  taking  a  journey  to  Palefline  ; 
concerning  which  journey  we  are  told  the  following  ftory. 

A  young  Spanifh  nobleman  die  attended,  being  believed  to 
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nc*'o*  deacl,  Vtfallus  obtained  leave  to  open  hum  to  explore  the 
1J  n*  true  caufe  of  his  illnefs  ;  but  when  he  opened  the  br^aft,  he 
^}t*‘  perceived  fymptoms  of  life,  and  faw  the  heart  beat.  1  he 
parents,  not  falisfied  with  prbfecut’iig  him  for  murder,  ac- 
cufed  him  of  impiety  to  the  inquifition,  in  hopes  that  tribunal 
would  punifh  him  with  greater  rigour  i  but  the  king  .inter* 
pbfim?,  faved  him  on  condition  of  his  mhking  a  pilgrimage 
to  the  Holy  Land.  He  was  fhipwtecked  on  his  return, 
afld  thrown  upon  the  ifland  of  Zante,  where  he  pe.iifhed, 
in  1 564,  He  was  the  author  of  feveral  works,  the  principal 
oY  which  is  JDe  bumani  corporis  fabrica. 

VESICATORIUM,  a  Blister  ;  an  application  of  an 
acrid  nature  made  to  any  part  of  the  body,  in  order  to  draw 
a'fiux  of  humours  to’ that  pat  t,  and  thus  elevate  the  fcarf- 
fkiri  into  a  bliiler. 

VESPA,  the  was r  ;  a  genus  of  infers  belonging  to  the 
order  of  hymenoptera.  The  mouth  confills  0^ two  jaws 
without  any  probofeis  ;  the  fuperior  wings  are  plaited  ;  tne 
eyes  are  lunar ;  and  there  is  a  (harp  fling  in  the  tail. 
There  are  159  fpecies  ;  only  3  of  which  are  natives  of  Bri¬ 
tain,  the  crabro ,  the  vulgaris ,  and  the  coardata. 

1.  Crabro ,  the  hornet.  It  has  tawny  antennae  ;  the  feg- 
ments  of  the  abdomen  are  black  on  the  anterior  part  and 
yellow  on  the  poflerior,  with  two  black  fpots  on  each.  Its 
length  is  an  inch  ;  it  builds  in  hollow  trees.  Its  cakes  or 
combs  are  compofed  of  a  fubftance  like  coaife  papei,  or 

"*ufty  parchment.  It  is  very  voracious,  devouring  other 
infecls,  and  even  bees. 

2.  Vulgaris ,  the  common  wafp.  The  male  has  Even  yel¬ 
low  fegment6  of  the  abdomen,  with  a  black  triangle  on  each. 
The  head  is  yellows  and  the  antenna?  long*  Ihe  upper  lip 
of  the  female  is  yellow,  the  antenna;  ihort  ;  there  are  fix  feg- 
ments  of  the  abdomen  with  two  lateral  black  fpots.on  each. 
M.  Reaumur  and  DrDerham  agree  in  di ft inguifting  three 
forts  of  wafps;  viz,  the  queens  or  females,  the  males,  and  the 
common  labouring  wafps,  called  mules ,  which,  according  to 
Reaumur,  are  neither  males  nor  females,  and  confequently 
barren.  .The  queens,  of  which  there  is  a  great  number,  are 
much  longer  in  the  body,  and  larger  than  any  other  wafp  : 
they  have  a  large  heavy  belly,  correfponding  in  f:ze  to  the 
prodigious  quantity  of  eggs  with  which  they  are  charged. 
The  males  are  lefs  than  the  queens,  but  longer  and  larger 
than  the  common  wafps,  which  are  the  fmallefl  of  the 
ipecics  :  they  have  no  flings,  with  which  both  the  queens 
and  common  walps  are  fumifhed.  T.  here  are  in  one  neft 
two  or  thiee  hundred  males,  and  as  many  females  :  but 
their  number  depends  on  the  fize  of  the  nefl  j  and  Hi  Der- 
ham  obferved,  that  the  males  were  bred,  or  at  leafl  moflly 
refided,  in  the  two  cells  or  partings,  between  the  combs, 
next  to  the  uppermoft  cell.  The  antennae  or  horns  of  the 
male  wafps  are  longer  and  larger  than  thofe  of  either  of  the 
<?ther  forts  :  but  the  chief  difference,  fays  Dr  Derham,  con- 
fifls  in  their  parts  of  generation,  which  are  altogether  dif¬ 
ferent  from  thofe  of  other  wafps. 

The  mules  are  the  laboureis  belonging  to  a  nefl,  and  are 
employed  in  procuring  materials  for  the  nefls  and  in  con- 
flrnaing  them,  and  alfo  in  furnifhing  the  other  wafps,  and 
the  young,  with  provifions. 

At  the  beginning  of  winter,  the  wafps  deflroy  all  the 
eggs,  and  all  the  young  ones  without  exception  :  all  the 
mules  and  males,  which  have  been  employed  in  this  work, 
being  unfurnifhed  with  provifions,  perifh  ;  and  none  furvive 
except  fome  few  females,  which,  according  to  Reaumur, 
were  fecundated  in  O&ober,  and  raife  a  new  colony  in  the 
beginning  of  fpring. 

In  fpring  a  new  commonweal'h  is  founded  by  a 
fingle  female  impregnated  during  the  autumn,  and  that  has 
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weathered  out  the  feverity  of  the  winter.  It  digs  a  hole  in 
a  dry  foil,  contrives  itfelf  a  fmuous  inlet,  or  elfe  it  takes  up  ** 
with  the  dwelling  place  of  a  mole,  where  it  haftily  builds  a 
few  cells  and  depolits  its  eggs.  Within  the  fpace  of  20 
days,  they  have  gone  through  the  different  ftates  of  larvae, 
chryfalids,  and  turned  to  wafps.  Nature  all  wife  provides 
for  every  thing.  f  he  mule-wafps  are  the  only  ones  that 
labour  at  laying  the  foundation  o*  the  republic.  The  fir  ft 
eggs  that  are  hatched  prove  to  be  neuter  wafps.  No  ioon- 
ev  are  they  come  into  exiftence,  but  they  tall  to  work,  en¬ 
large  the  hole,  and  go  about  upon  wood,  lattice-work,  and 
Window  Mies, ’in  fearch  of  materials  tor  building.  With 
their  teeth  they  cut,  hack,  and  tear  off  fmall  fibres  of  wood, 
which  they  moiften  with  a  liquor  they  difgorge,  and  then 
convey  them  to  the  work- (hop.  Other  labourers  are  in 

Waiting  for  them,  who  with  thofe  materials  fet  about  the  con- 
ftru&ion  of  the  wafp-neft,  which  is  commonly  round,  and  made 
of  materials  refembling  fine  paper.  The  common  covering 
of  it,  which  is  formed  of  feveral  leaves  or  layers,  with  in¬ 
termediate  (paces,  is  pierced  by  two  holes  at  a  diflance 
from  one  another,  one  of  which  is  ufed  for  the  entrance 
of  the  wafps,  and  the  other  only  for  their  exit.  The  fpace 
within  this  covering  is  cut  by  a  number  of  horizontal  planes, 
with  intervals  between  them  of  the  fize  of  about  half  an 
inch  ;  they  are  fufpended  from  one  another  by  ligaments, 
and  attached  to  the  covering  by  their  edges  :  they  all  have 
hexagonal  cells  in  their  lower  furfacc. 
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The  eggs  of  the  wafp  are  of  an  oblong  form,  and  re- 


femble  thofe  of  a  common  fly,  but  they  are  larger ;  they 
are  always  fattened  to  the  angles  of  a 'cell,  never  to  the  fides 
of  it.  They  ate  ufually  placed  fingle  ;  it  is  very  rare  to 
find  two  in  one  cell  ;  and,  if  they  are  laid  fo,  it  feems  that 
only  one  fucceeds ;  for  there  is  never  found  more  than  one 
worm  in  a  cell. 

The  heads  of  all  the  nymphs  are  turned  toward  the  cen¬ 
tre  of  the  comb,  and  their  tails  go  obliquely  downward  to¬ 
ward  the  bafe  of  the  cell.  They  are  continually  feen  open¬ 
ing  their  mouths,  and  moving  their  forcipes,  feeming  ever 
hungry,  and  impatiently  waiting  for  food  irom  their  parents. 
The  cells  are  left  open  till  the  nymph  is  at  its  full  growth  ; 
then  the  wafps  cover  it  over  with  a  thin  lid,  under  which 
the  worm  undergoes  its  transformation  ;  and  as  foon  as  it 
is  arrived  at  the\vafp-ftate,  it  eats  its  way  through  this  thin 
cover,  and  comes  to  work  with  the  reft.  The  elder  brothers, 
or  fiift-hatched  infe&s,  take  amazing  care  of  thofe  born 
after  them,  by  proportioning  their  food  to  the  delicacy  of 
their  ftomach.  Firft,  it  conlifts  of  the  juice  of  fruits  and 
meats ;  afterwards  it  is  the  carcafes  of  infe&s.  The  ca¬ 
terers  provide  for  the  labourers.  Each  one  takes  his  own 
portion  ;  there  is  no  difpute,  no^  fighting.  The  republic 
grows  daily  more  numerous,  living  in  profound  peace. 
Every  individual,  as  foon  as  he  has  acquired  fufficient 
ftrength,  flies  away  to  the  fields.  They  then  become  a 
gang  of  banditti  ;  they  pillage  our  wall-tiees,  break  into  our 
fruit  before  its  maturity,  dart  with  the  fiercenefs  of  hawks 
upon  our  bees,  cut  their  throats  to  poffefs  themfelves  of  their 
honey,  plunder  and  lay  wafte  their  commonwealth,  riot  on 
the  fruits  of  their  labour,  and  oblige  them  to  remove. 
During  the  period  of  plenty,  the  wafps  bring  all  the  booty 
to  the  ndt,  and  fha^e  it  amongft  them.  There  is  nothing 
then  goes  forwards  but  feafling,  rioting,  and  good  fellow- 
fhip  ;  but  concord  cannot  be  lading  among  robbers.  To¬ 
wards  the  month  of  O&ober  provifions  begin  to  run  fnort  : 
The  neuters  and  males  tear  from  their  cradles  the  eggs, 
the  larvae,  the  chryfalids,  and  the  new-born  infers,  without 
{bowing  mercy  to  any.  ’They  next  fight  againft  one  ano¬ 
ther.  Froftsand  rains  thiow  the  citizens  into  a  it  ate  ot 
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and  they  aim  oft  all  perifh,  luckily  for  us  and  our  their  eyes,  with  lkins. 
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It  is  very  probable,  as  M.  de  Buf-  Vefpertflio 
fon  remarks,  it  was  from  fuch  relations  that  poets  formed  w  ^ 
their  fidlions  of  Harpies. 

.Linnaeus  gives  this  fpecies  the  title  of  vampyre ;  con- 
jedhiring  it  to  be  the  kind  which  draws  blood  from  people  in 
their  fleep.  M.  de  BufFon  denies  it ;  afcribing  that  faculty 
only  to  a  fpecies  found  in  South  America.  Bat  there  is 
reafon  to  imagine  that  this  thirft  after  blood  is  not  confined 
to  the  bats  of  one  continent  nor  to  one  fpecies  :  for  Bon- 
tius  and  NieuhofF  inform  us,  that  the  bats  of  java  feldom 
fail  attacking  perfons  who  lie  with  their  feet  uncovered, 
whenever  they  can  get  accefs  ;  and  Gumilla,  after  mention¬ 
ing  a  greater  and  lefs  fpecies  found  on  the  banks  of  the 
Oronoque,  declares  them  to  be  equally  greedy  after  human 
blood.  Perfons  thus  attacked  have  been  known  to  be  near 
pafling  from  a  found  fleep  into  eternity.  The  bat  is  fo 
dexterous  a  bleeder,  as  to  infmuate  its  aculeated  tongue  in¬ 
to  a  vein  without  being  perceived,  and  then  fuck  the  blood 
till  it  is  fatiated  ;  all  the  while  fanning  with  its  wings,  and 
agitating  the  air  in  that  hot  climate  in  fo  pleafing  a  manner, 
as  to  fling  the  lufferei  into  a  flill  founder  fleep.  It  is  there¬ 
fore  very  unfare  to  reft  either  in  the  open  air,  or  to  leave 
open  any  entrance  to  thefe  dangerous  animals  :  but  they  do 
not  confine  themfelves  to  human  blood  ;  for  M.  Condamine 
fays,  that  in  certain  parts  of  America  they  have  deftroyed 
all  the  great  cattle  introduced  there  by  the  miflionarics. 

See  Plate  DX.  fig.  3. 

2.  The  fpeclrum ,  or  fpe&re,  with  a  long  nofe  ;  large 
teeth;  long,  broad,  and  upright  ears:  at  the  end  of  the 
nofe  a  long  conic  eredt  membrane,  bending  at  the  end,  and 
flexible  :  hair  on  the  body  cinereous,  and  pretty  long • 
wings  full  of  ramified  fibres ;  the  membrane  extends  from 
hind  leg  to  hind  leg  ;  no  tail ;  but  from  the  rump  extend 
three  tendons,  terminating  at  the  edge  of  the  membrane. 

By  Seba’s  figure  the  extent  of  the  wings  are  two  feet  two 
inches  ;  from  the  end  of  the  nofe  to  the  rump,  feven  inches 
and  an  half. 

Inhabits  South  America;  lives  in  the  palm  trees ;  grows 
very  fat ;  called  vompyre  by  M.  de  Buffon,  who  fuppofes  it 
to  be  the  fpecies  that  fucks  human  blood  :  but  neither  Pifo, 
nor  any  other  writer  who  mentions  the  fadi,  gives  the  lea  ft 
defeription  of  the  kind. 

rom  thence  to  the  rerr.oteft  in  the  Indian  Ocean.  3.  The  Peruvian  b at  hath  a  head  like  a  puj-dog  ;  hr 


languor, 

bees,  fome  few  females  alone  excepted,  which  in  the  ^1- 
‘f’uing  fpring  become  founders  of  new  republics. 

3.  Coarftata,  the  fmall  wafp  ;  has  black  antennas,  yel¬ 
low  ifli  at  the  bafe  ;  the  head  is  black  with  a  yellow  fpot 
between  the  antennae,  and  another  at  the  bafe  of  the  upper 
lip.  Each  fegment  of  the  abdomen  is  bordered  with  yeh 
low.  It  is  about  half  an  inch,  long.  The  hiftory,  as  well 
as  the  manners  of  this  fpecies,  are  the  fame  as  thofe  of  the 
common  wafp  ;  but  their  buildings  are  on  a  different  con- 
ftru&ion.  Their  neft  is  faftened  to  the  branch  of  a  tree 
with  a  kind  of  band  ;  and  is  in  bignefs  from  the  fizc  of  an 
orange  down  to  that  of  an  egg.  Wood  reduced  to  paper  is 
the  material  part  of  it  ;  which  if  it  were  of  a  ruddy  colour, 
might  be  taken  for  a  large  opening  rofe.  It  is  covered 
over  with  a  varnifh  impenetrable  by  water.  One  of  thofe 
nefts  was  neither  mollified  nor  impaired  by  that  element. 

VESPASIAN,  the  icth  emperor  of  Rome;  remakable 
for  his  clemency  and  other  virtues.  See  Rowe,  n°  332  — 
339- 

VESPERS,  in  the  church  of  Rome,  denote  the  afternoon 
fervice  ;  anfwering  in  fome  meafurc  to  the  evening  prayers 
of  the  church  of  England. 

VESPERTILIO,  the  Bat  ;  a  genus  of  quadrupeds, 
■belonging  to  the  order  o  $  primates.  AH  the  teeth  are  eredl, 
pointed,  near  each  other;  and  the  firft  fonr  are  equal. 
The  fore- feet  have  the  toes  connected  by  a  membrane  ex¬ 
panded  into  a  kind  of  wings  by  which  the  creature  is  en¬ 
abled  to  fly.  There  are  28  fpecies,  of ’which  4  are  natives 
of  Britain.  The  moft  remarkable  are. 

1.  The  vampyrus ,  vampire,  or  Ternate  bat,  with  large 
canine  teeth;  four  cutting  teeth  above,  the  fame  below ; 
iharp  black  nofe  ;  large  naked  ears  ;  the  tongue  is  pointed, 
terminated  by  (harp  aculeated  pap illje  ;  talons  very  crooked, 
Itrong,  and  compreffed  fidewife ;  no  tail:  the  membrane 
divided  behind  quite  to  the  rump  :  head  of  a  dark  ferrugi¬ 
nous  colour  ;  on  the  neck,  fnoulder,  and  under-fide,  of  a 
much  lighter  and  brighter  red ;  on  the  back  the  hair 
fhorter,  diifky,  and  fmooth  :  the  membranes  of  the  wings 
dnflcy.  'I  hey  vary  in  colour ;  fome  being  entirely  of  a  red- 
difti  brown,  others  dufky. 

Thefe  monflers  inhabit  Guinea,  Madagafcar,  and  all  the 
i (lands  fi 

They  fly  in  flocks,  and  perfectly  obfeme  the  air  with  their 
numbers ;  they  begin  their  flight  from  one  neighbouring 
ifland  to  another  immediately  on  funfet,  and  return  in 
clouds  from  the  time  it  is  light  till  fun-rife.  They  live  on 
fruits  ;  and  arc  fo  fond  of  the  juice  of  the  palm  tree,  that 
they  will  intoxicate  themfelves  with  it  till  they  drop  on  the 
ground.  It  is  moil  likely,  from  the  fize  of  their  teeth,  they 
arc  carnivorous.  Mr  Edwards  relates,  that  they  will  dip 
into  the  fea  for  fifli.  They  fwarm  like  bees  ;  hanging  by 
one  another  from  the  trees  in  great  clufters.  The  Indians 
eat  them,  and  declare  the  flefh  to  Le  very  good  :  they  grow 
cxceflivtly  fat  at  certain  times  of  the  year.  The  French 
who  live  in  the  Ifle  de  Bourbon  boil  them  in  their  bouillon, 
to  give  it  a  relifli.  The  negroes  have  them  in  abhorrence. 
Many  are  of  an  enormous  fixe  :  Beckman  meafured  one, 
whole  extent  from  tip  to  tip  of  the  wings  was  five  feet  four 
inches ;  and  Dampier  another,  which  extended  farther  than 
he  could  reach  with  out-ft retched  arms.  Their  bodies  are 
from  the  fize  of  a  pullet  to  that  of  a  dove  :  their  cry  is 
dread  till,  their  fmtll  rank,  their  kite,  refill  ance,  and  fierce- 
nefs  great,  when  taken. 

The  ancients  had  fome  knowledge  of  thefe  animals.  He¬ 
rodotus  mentions  ceitain  winged  wild  bealts  like  bats,  that 
moldfed  the  Arabs  who  collected  the  cafiia,  to  fuch  a  de¬ 
gree,  that  they  weie  obliged  to  cover  their  faces,  all  but 


flraight-pointedears  ;  two  canine  teeth,  and  t  vo  fmall  cut¬ 
ting  teeth  between  each,  in  each  jaw :  the  tail  is  inclofed  iu 
the  membrane  which  joins  to  each  hind-leg,  and  is  alfo  hip* 
ported  by  two  long  cartilaginous  ligaments  involved  ir: 
the  membrane  :  colour  of  the  fur,  iron  grey  :  body  equal 
ta  that  of  a  middle-fized  rat :  extent  of  the  wings. two  feet, 
live  inches. 

4.  The  nodule  hath  the  nofe  (lightly  bilobated ;  ears 
fmall  and  rounded  ;  on  the  chin  a  minute,  verruca  ;  hair 
reddilh  afh-colour :  length  of  the  rump  two- inches  eight- 
tenths  ;  tail  one  inch  feven-tenths  ;  extent  of  wings  1  3 
inches.  Inhabits  Great  Britain  and  France ;  flies  high  ia 
fearch  of  food,  not  (kimming  near,  the- ground.  A  gentle¬ 
man  informed  Mr  Pennant  of  the  following  faff  relating  to 
thofe  animals,  which  he  was  witnefs  to  :  That  he  faw  taken 
under  the  eaves  of  Queen’s  College,  .Cambridge,  in  one 
night,  185  ;  the  fecond  night,  63  \  the  third  night,  2; 
and  that  each  that  was  meafured  had  15  inches  extent  of 
wings. 

j*  The  murinusy  common  bat;  has  a  tail :  the  lips  and 
node  are  fimple  ;  and  the  ears  are  finaller  than  the  head.-  - 

It  inhabits  Europe,  and  is  found  in  Britain.  This  ani¬ 
mal  flies  only  during  the  night,  living  chiefly  ou  moths  : 
when  it  lights  on  the  ground  it  is  unable  to  rife  again  .till  it 
has  crawled  to  fome  height  :  it  remains  toroid  during  win- 
5,  ‘  ter* 
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ter,  revives  in  the  beginning  of  the  fpring,  and  conies  abroad 
in  the  duflc  of  the  evening.  This  ipeeies  is  two  inches  and 
a  half  long,  when  full  grown,  and  about  nine  inches  in  ex¬ 
tent  ;  the"  fur  is  of  a  moufe-colour,  tinged  with  reddi'th  ;  it 
oenetally  Ikims  near  the  ground,  with  an  uneven  jerking 
flight ;  and  often  feeking  for  gnats  an  1  other  aquatic  lnfedts, 
flies  clofe  by  the  furface  of  water.  It  breeds  in  the  tummer 
feafon,  and  is  preyed  on  by  owls. 

gats  arc  very  voracious,  if  proper  food  is  to  be  had  ;  and 
thou  di  moths  and  other  inleas'be  their  natural  and  com- 
ITl0n  food,  yet  if  flefh,  whether  raw  or  roafted,  frefh  or  cor¬ 
rupted,  comes  in  their  way,  they  devour  it  with  greedmefs. 

In  this  country  they  appear  abroad  early  in  fpring,  flying 
about  only  in  the  evenings ;  but  are  fometimes  routed  from 
their  torpidity  by  a  warm  day  or  two  during  winter,  and 
■will  then  venture  out  in  quell  ol  food,  but  recommence  their 
itate  of  hybernation  whenever  the  cold  returns:  They  re¬ 
tire  at  the  end  of  fummer  into  caves,  ruined  houfes,  or  the 
roofs  and  eaves  of  houfes,  where  they  remain  fufpended  by  the 
hind  legs,  and  enveloped  in  their  wings,  generally  m  large 
numbers.  Bats  may  be  caught  by  means  of  the  flower 
cups  of  bur-dock,  whitened  and  thrown  up  in  the  way  of 
their  flight ;  they  are  attrafted  by  the  whitenels,  and  the 
hooks  of  the  Bur,  flicking  to  their  membranous  wings,  make 
them  fall  to  the  ground.  .  r 

VESSEL,  a  general  name  given  to  the  different  torts 
of  fhips  which  are  navigated  on  the  ocean,  or  in  canals 
and  rivers.  It  is,  however,  more  particularly  applied  to 
thofe  of  the  {mailer  kind,  furnithed  with  one  or  two  malts. 

See  Ship.  .  G 

VESTA,  in  pagan  woifhip,  the  lame  with  Cybele.  bee 

Vesta  the  Younger,  in  pagan  worftlip,  the  goddefs  of 
Eire,  was  the  daughter  of  Saturn  and  Cybele,  and  the  Inter 
of  Ceres.  She  was  fo  much  in  love  with  chaftity,  that  on 
Tupiter’s  afeending  the  throne  and  offering  to  grant  what- 
ever  fhe  aiked,  fhe  only  defired  the  preservation  of  her  vir¬ 
ginity,  which  fhe  obtained.— Vefta  was  not  reprelented  in 

her  temple  by  any  image.  #  r  _ .  ,  ,  ,  „  , 

VESTALIA,  in  Roman  antiquity,  a  feftival  celebrated 
in  honour  of  the  goddefs  Vefta,  on  the  5th  of  the  ides  ot 
June  ;  that  is,  on  the  ninth  of  the  month.  # 

VESTALS,  among  the  ancient  Romans,  were  prieitdies 
of  the  goddefs  Vefta,  and  had  the  perpetual  fire  committed 
to  their  charge  :  they  were  at  firft  only  four  in  number,  but 
afterwards  inereafed  to  fix  ;  and  it  does  not  appear  that 
their  number  ever  exceeded  fix,  among  whom  was  one  fu- 
perior  to  the  reft,  and  called  veflalts  maxima . 

The  veftals  were  chofen  from  fix  to  ten  years  of  age,  and 
obliged  to  flridl  continency  for  30  years ;  the  fo*ft  10  °* 
which  were  employed  in  learning  the  ceremonies  of  religion, 
the  next  10  in  the  perfoimance  of  them,  and  the  10  laft  in 
teaching  them  to  the  younger  veftals. 

The  habit  of  the  veftals  confifted  of  an  head-drefs,  called 
hfula,  which  fat  clofe  to  the  head,  and  from  whence 
hung  certain  laees  called  vitta  ;  a  kind  of  furplice  made  of 
white  linen,  and  over  it  a  purple  mantle  with  a  long  train 
to  it. 

VESTIBLE,  in  architecture,  a  kind  of  entrance  into  a 
large  building  ;  being  an  open  place  before  the  hall,  or  at 
the  bottom  of  the  ftaircate. 

VESTRY,  a  place  adjoining  to  a  chureh,  wheic  the 
veftments  of  the  miniiter  are  kept  ;  and  alfo  a  meeting  at 
fuch  place,  confifting  of  the  minifter,  church-wardens,  and 
chief  men  of  mod  parifhes,  who  make  a  parifh  veftry  or 
^meeting.  By  cuftom  there  are  feleCt  veftries,  being  a  cer¬ 
tain  number  of  perions  chofen  to  have  the  government  of 


V  E  S 

and  take  the  accounts  of  church. 


the  parifh,  make  rates 

wardens,  &c. 

VESUVIUS,  a  celebrated  volcano  of  Italy,  fix  miles  eaft 
from  the  city  of  Naples.  Plus  mountain  has  two  tops;  one 
of  which  only  goes  by  the  name  of  Fefuvius ,  the  other  be- 
in g  now  called  Somma  ;  but  Sir  William  Hamilton  is  of 
opinion,  that  the  latter  is  what  the  ancients  called  V efuv'ms. 

The  perpendicular  height  of  Vefuvius  is  only  3700  feet,  r 
though  the  afeent  from  the  foot  to  the  top  is  three  Italian  General 
miles.  One  fide  of  the  mountain  is  well  cultivated  and  fer.- , 
tile,  producing  great  plenty  of  vines;  but  the  fouth  and  mountain 
weft  fides  are  entirely  covered  with  cinders  and  alhes  ;  while 
a  fulphureous  fmoke  conftantly  iffues  from  the  top,  feme, 
times  attended  with  the  moft  violent  explofions  of  Hones,  the 
emiftion  of  great  ftreams  of  lava,  and  all  the  other  attendants 
of  a  moft  formidable  volcano.  The  firft  ®f  thefe  eruptions  Acco2un^i  ( 
recorded  in  hiftory  took  place  in  the  year  79  ;  at  which thc  firft  ijP 
time  the  two  cities  of  Pompeii  and  Herculaneum  were  en- eruption  3 
tirely  buried  under  the  ftones  and  afhes  thrown  out.  In* 
credible  mifehief  was  alfo  done  to  the  neighbouring  country,  **  L 
and  numbers  of  people  loft  their  lives,  among  whom  was 

Pliny  the  Elder.  .  . 

It  is  the  opinion  of  the  beft  judges,  however,  that  this 
eruption  was  by  no  means  the  firft  that  had  ever  happened. 

The  very  ftreets  of  thofe  cities  which  were  at  that  time  over¬ 
whelmed  are  faid  to  be  partly  paved  with  lava.  Since  that 
time  30  different  eruptions  have  been  recorded,  fome  of 
which  have  been  extremely  violent.  In  the  year  1538,  a 
mountain,  three  miles  in  circumference  and  a  quarter  of  a 
mile  in  perpendicular  height,  was  thrown  up  in  the  couife  of 
one  night.  In  the  year  1766,  Sir  William  Hamilton,  am. 
baffador  to  his  Sicilian  Majefty,  began  to  obferve  the  phe¬ 
nomena  of  this  mountain  ;  and  fince  that  time  the  public  lias 
been  favoured  with  much  more  exadt  and  authentic  accounts 
of  the  various  changes  which  have  taken  place  in  Vefuvius 
than  what  were  to  be  had  before.  #  3 

The  firft  great  eruption  taken  notice  of  by  this  gentle- of  the 
man  was  that  of  1767,  which,  though  very  violent,  ^eruption 
mild  in  comparifon  with  that  of  1538.  4 

From  this  time  (1767)  Vefuvius  never  ceafed  for  ten  yearsNIneero 
to  fend  forth  fmoke,  nor  were  there  many  months  in  which  ittionsfro 
did  not  throw  out  ftones,  feoriae,  and  cinders  ;  which,  in- 1767  to 
creafing  to  a  certain  degree,  were  ufually  followed  by  lava ; 1  7  * 
fo  that  from  the  year  1767  to  1779  there  were  nine  erup¬ 
tions,  fome  of  them  very  confiderable.  In  the  month  of 
Auguft  that  year,  however,  an  eruption  took  place,  which, 
for  its  extraordinary  and  terrible  appearance,  may  be  rec¬ 
koned  among  the  moft  remarkable  ot  any  recorded  concern¬ 
ing  this  or  any  other  volcano.  .  5 

During  the  whole  month  of  July  the  mountain  continued  Accoui 
In  a  Hate  of  fermentation.  Subterraneous  explofions  andthr 
rumbling  noifes  were  heard ;  quantities  of  fmoke  were^P 
thrown  up  with  great  violence,  fometimes  with  red-hot 
ftones,  feoriie,  and  alhes  ;  and  towards  the  end  of  the  month 
thefe  fymptoms  inereafed  to  (ueh  a  degree  as  to  exhibit,  in 
the  night  time,  the  moft  beautiful  fire-works  that  can  be 

imagined.  n 

On  Thurfday  5th  Auguft  the  volcano  appeared  molt 
violently  agitated;  a  white  and  fulphureous  fmoke  lffued 
continually  and  impetuoufly  from  its  crater,  one  puft  teem¬ 
ing  to  impel  another  ;  fo  that  a  mafs  of  them  was  foon  ac¬ 
cumulated,  to  appearance,  four  times  the  height  and  iizeo. 
the  volcano  itfelf.  Thefe  clouds  of  fmoke  were  exceedingly 
white,  fo  that  the  whole  refembled  an  immenfe  aeeumula- 
of  bales  of  the  whiteft  cotton.  In  the  midlt  ot  this 


very  white  fmoke,  vaft  quantities  of  ftones,  feonas,  and  alhes, 
were  thrown  up  to  the  height  of  200®  feet ;  and  a  quantity 
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or  liquid  lav?,  feeminoly  very  heavy,  was  lifted  up  juft  high 
"'  enoucrli  to  clear  the  rim  of  the  crater,  and  take  its  way  down 
the  hides  of  the  mountain.  This  hvi,  having  run  violently 
for  fome  hours,  fuddenly  ceafed,  juft  before  it  had  reached 
the  cultivated  parts  of  the  mountain,  near  four  miles  from 
the  fpot  whence  it  iffued.  The  heat,  all  this  day,  was  in¬ 
tolerable  at  the  towns  of  Somma  and  Ottaiano  ;  and  was 
fen  fitly  felt  at  Palma  and  Lauri,  which  are  much  farther 
eff.  Reddifh  afhes  fell  fo  thick  on  the  two  former,  that 
the  air  was  darkened,  fo  that  objects  could  not  be  diftin- 
guifhed  at  the  diftance  of  ten  feet.  Long  filaments  of  a 
vitrified  matter,  like  fpun  glafs,  were  mixed,  and  fell  with 
thefe  allies ;  feveral  birds  in  cages  were  fuffocated,  and  the 
leaves  of  the  trees  in  the  neighbourhood  of  Somma  were 
covered  with  white  and  very  corrofive  fait. 

About  12  at  night,  on  the  7 th>  the  fermentation  of  the 
mountain  feemed  greatly  to  increafe.  Our  author  was 
watching  the  motions  of  the  volcano  from  the  mole  at  Na¬ 
ples,  which  has  a  full  view  of  it.  Several  glorious  pidlu* 
rcfque  effedls  had  been  obierved  from  the  reflection  of  the 
deep  red  fire  within  the  crater  of  Vefuvius,  and  which 
mounted  high  amongft  thofe  huge  clouds  on  the  top  of  it ; 
when  a  fummer  ftorm,  called  in  that  country  a  tropert,  came 
on  fuddenly,  and  blended  its  heavy  watery  clouds  with  the 
fulphureouB  and  mineral  ones,  which  were  already  like  fo 
many  other  mountains  piled  up  on  the  top  of  the  volcano. 

At  this  moment  a  fountain  of  lire  was  (hot  up  to  an.  incre¬ 
dible  height,  catting  fo  bright  a  light,  that  the  fmalleft 
objedts  were  clearly  diflinguilhable  at  any  place  within  fix 
miles  or  more  of  Vefuvius.  The  black  ilormy  clouds,  puf¬ 
fing  fwiftly  over,  and  at  times  covering  the  whole  or  a  part 
of  the  bright  column  of  fire,  at  other  times  clearing  away 
and  giving  a  full  view  of  it,  with  the  various  tints  produced 
by  its  reverberated  light  on  the  white  clouds  above  in  con¬ 
trail.  with  the  pale  fiafhes  of  forked  lightning  that  attended 
the  tropea,  formed  fucli  a  feene  as  no  powder  of  art  can  ex- 
prefs.  One  of  his  Sicilian  majefty’s  gamekeepers,  who  was 
out  in  the  fields  near  Ottaiano  whilft  this  ftorm  was  at  its 
height,  was  furprifed  to  find  the  drops  of  rain  feald  his  face 
and  hands  ;  a  phenomenon  probably  occafioncd  by  the 
clouds  having  acquired  a  great  degree  of  heat  in  palling 
through  the  above  mentioned  column  of  fire. 

On  the  %th  the  mountain  was  quiet  till  towards  fix  o’clock 
in  the  evening,  when  a  great  fmoke  began  to  gather  over 
its  crater ;  and  about  an  hour  after  a  rumbling  fubterraneous 
p.oife  was  heard  in  the  neighbourhood  of  the  volcano  ;  the 
ufual  throws  of  red-hot  (tones  and  fcorise  began  and  increa¬ 
sed  every  inftant.  The  crater,  viewed  through  a  telefcope, 
feemed  rfcuch  enlarged  by  the  violence  of  laft  night’s  explo¬ 
sions,  and  the  little  mountain  on  the  top  was  entirely  gone. 
About  nine  o’clock  a  mo  ft  violent  report  was  heard  at 
Portici  and  its  neighbourhood,  which  fhook  the  houfes  to 
fuch  a  degree  as  made  the  inhabitants  run  out  into  the 
ftreets.  Many  windows  were  broken,  and  walls  cracked  by 
the  concuflion  of  the  air  on  this  occafion,  though  the  r.oife 
was  but  faintly  heard  at  Naples.  In  an  inftant  a  fountain 
of  liquid  tranfparent  fire  began  to  rife,  and  gradually  in- 
creafing,  arrived  at  laft  at  the  amazing  height  of  ten  thou- 
fand  feet  and  upwards.  Puffs  of  fmoke,  as  black  as  can 
pofiibly  be  imagined,  fucceeded  one  another  haftily,  and  ac¬ 
companied  the  red-hot,  tranfparent,  and  liquid  lava,  inter¬ 
rupting  its  fplendid  brightness  here  and  there  by  patches  of 
the  darkeft  hue.  Within  thefe  puffs  of  fmoke,  at  the  very 
moment  of  emifiion,  a  bright  but  pale  eledlrical  fire  was  ob- 
Served  playing  brifkly  about  in  zig-zag  lines.  The  wind 
was  iouth-weft,  and,  though  gentle,  wits  fufficient  to  carry 
rhefi*  puffs  of  fmoke  out  of  the  column  of  fire  ;  and  a  collec- 
ren  <_e  them  by  degrees  formed  a  black  and  extenfive  cur- 
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tain  behind  it  ;  in  other  parts  of  the  fky  it  was  perfc&ly  Vefi 
clear,  and  the  flars  bright.  The  fiery  fountain,  of  iuch  im- 
menfe  magnitude,  on  the  dark  ground  juft  mentioned,  made 
the  fine  ft  contraft  imaginable  ;  and  the  blaze  of  it  reflefted 
from  the  furface  of  the  fea,  which  was  at  that  time  perfect¬ 
ly  fmooth,  added  greatly  to  this  fublime  view. 

The  lava,  mixed  with  (tones  and  fcoria,  having  lifen  to 
the  amazing  height  already  mentioned,  was  partly  diredled 
by  the  wind  towards  Ottaiano,  and  partly  falling,  ftill  red- 
hot  and  liquid,  upon  the  top  of  Vefuvius,  covered  its  whole 
cone,  part  of  that  of  the  fummit  of  Somma,  and  the  valley 
between  them.  The  falling  matter,  being  nearly  as  infla¬ 
med  and  vivid  as  that  which  was  continually  iffuing  frefh 
from  the  crater,  formed  with  it  one  complete  body  or  fire, 
which  could  not  be  lefs  than  two  miles  and  a  half  in  breadth, 
and  of  the  extraordinary  height  above  mentioned,  caft  a 
heat  to  the  diftance  of  at  lead  fix  miles  round.  The  brufli- 
wood  on  the  mountain  of  Somma  was  foon  in  a  blaze,  and 
the  flame  of  it  being  of  a  different  colour  from  the  deep  red 
of  the  matter  thrown  out  by  the  volcano,  and  from  the 
filvery  blue  of  the  cledtv  ical  fire,  ftill  added  to  the  contraft  of 
this  inoft  extraordinary  feene. 

The  black  cloud,  increasing  greatly,  once  bent  towards  Na¬ 
ples,  and  threatened  the  city  with  fpeedy  deftrudtion  ;  for  it 
was  charged  with  electrical  fire,  which  keptconftantlydarting 
about  in  bright  zig  zag  lines.  This  fire,  however,  rarely- 
quitted  the  cloud,  but  ufually  returned  to  the  great  column 
of  fire  whence  it  proceeded ;  though  once  or  twice  it  was 
feen  to  fall  on  the  top  of  Somma,  and  fet  fire  to  fome  dry 
grafs  and  bufhes.  Fortunately  the  wind  carried  back  the 
cloud  juft  as  it  reached  the  city,  and  had  begun  to  occafion 
great  alarm.  The  column  of  fire,  however,  ftill  continued, 
and  diffufed  fuch  a  ftrong  light,  that  the  moll  minute  ob¬ 
jedts  could  be  difeerned  at  the  diftance  of  ten  miles  or  more 
from  the  mountain.  Mr  Morris  informed  our  author,  that 
at  Sorrento,  which  is  twelve  miles  diflant  from  Vefuvius, 
he  read  the  title-page  of  a  book  by  that  volcanic  light.  g 

All  this  time  the  miferable  inhabitants  of  Ottaiano  were odbef.  of 
involved  in  the  utmofl  diftrefs  and  danger  by  the  ihowers  of  the  inhabi- 
ftones  which  fell  upon  them,  and  which,  had  the  eruption  tants  of 
continued  for  a  longer  time,  would  molt  certainly  have  re-°tCai,mo* 
duced  their  town  to  the  fame  fituatlon  with  Herculaneum 
and  Pompeii.  The  mountain  of  Somma,  at  the  foot  of 
which  the  town  of  Ottaiano  is  fituated,  hides  Vefuvius  from 
the  view  of  its  inhabitants  ;  fo  that  till  the  eruption  became 
confiderable  it  was  not  vifible  to  them.  On  Sunday  night, 
when  the  noife  increafed,  and  the  fire  began  to  appear  above 
the  mountain  of  Somma,  many  of  the  inhabitants  flew  to  the 
churches,  and  others  were  preparing  to  quit  the  town,  when 
a  fudden  and  violent  report  was  heard  ;  foon  after  which 
they  found  themfelves  involved  in  a  thick  cloud  of  fmoke 
and  afhes :  a  horrid  clafhing  noife  was  heard  in  the  air,  and 
prefently  fell  a  vaft  (bower  of  ftones  and  large  pieces  of 
fcoriae,  fome  of  which  were  of  the  diameter  of  feven  or  eight 
feet,  which  muft  have  weighed  more  than  a  hundred  pounds 
before  they  were  broken,  as  fome  of  the  fragments  which 
Sir  William  Hamilton  found  in  the  ftreets  ftill  weighed  up¬ 
wards  of  60  pounds.  When  thefe  large  vitrified  maffes 
either  ftruck  againft  one  another  in  the  air,  or  fell  on  the 
ground,  they  broke  in  many  pieces,  and  covered  a  large 
fpace  of  ground  with  vivid  fparks  of  fire,  which  communi¬ 
cated  their  heat  to  every  thing  that  was  combuftible. 

Thefe  maffes  were  formed  of  the  liquid  lava  ;  the  exterior 
parts  of  which  were  become  black  and  porous  by  cooling  in 
their  fall  through  fuch  a  vaft  fpace  ;  whilft  the  interior  parts, 
lefs  expoled,  retained  an  extreme  heat,  and  were  perfectly 
red. 

In  an  inftant  the  town  and  country  about  it  was  on  fire  in 
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many  parts,  for  there  were  feveral  ftraw  huts  in  the  vine¬ 
yards,  which  hud  been  erecled  for  the  watchmen  ot  the 
grapes  ;  all  of  which  were  burnt.  A  great  magazine  of 
wood  in  the  heart  of  the  town  was  all  in  a  blaze  ;  and  had 
there  been  much  wind,  the  flames  inuli  have  fpread  univer¬ 
sally,  and  all  the  inhabitants  would  have  been  burnt  in  their 
houfes  ;  for  it  was  impoffible  for  them  to  hir  out.  Some, 
who  attempted  it  with  pillows,  tables,  chairs,  the  tops  of 
wine  calks,  See.  on  their  heads,  were  either  knocked  down 
or  foon  driven  back  to  their  clofe  quarters  under  arches 
and  in  the  cellars  of  their  houfes.  Many  were  wounded, 
but  only  two  perions  died  of  their  wounds. 

To  add  to  the  horror  of  the  feene,  inceflhnt  volcanic 
lightning  was  whifking  about  the  black  cloud  that  furround- 
ed  them,  and  the  fulphurcous  imell  and  heat  would  fcareely 
allow  them  to  draw  their  breath.  In  this  dreadful  duration 
they  remained  about  25  minutes,  when  the  volcanic  llorm 
ceafed  all  at  once,  and  Vefuvius  remained  tullen  and  filent. 

Some  time  afier  the  eruption  had  ceafed,  the  air  continu¬ 
ed  greatly  impre  gnated  with  elcdlrical  matter.  The  duke 
of  Cottofiano  told  our  author,  that  having,  about  half  an 
hour  after  the  great  eruption  had  ceafed,  held  a  Leyden 
bottle,  armed  with  a  pointed  wire,  out  at  his  window  at 
Naples,  it  loon  became  ccrikderably  charged.  But  whilft 
the  eruption  was  in  force,  its  appearance  was  too  alarming 
to  allow  one  to  think  of  fueli  experiments. — He  was  in¬ 
formed  alfo  by  the  prince  of  Monte  Mileto,  that  his  fon, 
the  duke  of  Popoli,  who  was  at  Monte  Mileto  the  8th  of 
Auguft,  had  been  alarmed  by  the  fhower  of  cinders  that  fell 
there  ;  fome  of  which  he  had  fent  to  Naples  weighing  two 
ounees  ;  and  that  Hones  of  an  ounce  weight  had  fallen  upon 
an  eftate  of  his  ten  miles  farther  off.  Monte  M ileto  is  about^o 
miles  from  the  voleano.  The  Abbe  Cagliani  alfo  related, 
that  his  filler,  a  nun  in  a  convent  at  Manfiedonia,  had  written 
to  inquire  after  him,  imagining  that  Naples  mud  have  been 
deftroyed,  when  they,  atfo  great  a  dillance,  had  been  alarm¬ 
ed  by  a  jfhower  of  afhes  which  fell  on  the  eity  at  eleven 
o’eloek  at  night,  fo  much  as  to  open  all  the  ehurches,  and 
go  to  prayers.  As  the  great  eruption  happened  at  nine 
o’cloek,  thefe  afhes  mult  have  travelled  an  hundred  miles  in 
the  fpaee  of  two  hours. 

Nothing  could  be  more  difmal  than  the  appearance  of 
Ottaiano  after  this  eruption.  The  houfes  were  unroofed, 
half  buried  under  the  black  fcorise  and  afhes;  all  the  win¬ 
dows  towards  the  mountain  were  broken,  and  fome  of  the 
houfes  themielves  burnt ;  the  ftreets  choked  up  with  afhes, 
in  fome  narrow  places  not  lefs  than  four  feet  thick  ;  and  a 
few  of  the  inhabitants  who  had  juft  returned,  were  employ¬ 
ed  in  clearing  them  away,  and  piling  them  up  in  hillocks, 
to  get  at  their  ruined  houfes.  The  palace  of  the  prince  of 
Ottaiano  is  lit  11  a  ted  on  an  eminence  above  t  •  e  town,  and 
rearer  the  mountain.  The  fteps  leading  up  to  it  were  deep¬ 
ly  covered  with  volcanic  matter ;  the  roof  was  totally  de- 
flroved,  and  the  windows  broken,  but  the  houfe  itfelt,  be- 
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A’l  incredible  number  ot  fragments  of  lava  were  thrown 
out  during  the  eruption,  fome  of  whieh  were  of  knmenfe 
magnitude.  The  large!!  meafured  by ’Sir  William  Hamil¬ 
ton  was  joS  feet  in  circumference  and  17  in  height. 
This  was  thrown  at  leaft  a  quarter  of  a  mile  clear  of  the 
mouth  of  the  volcano.  Another,  66  feet  in  circumference 
and  19  in  height,  being  nearly  of  a  fpherical  figure,  was 
thVown  out  at  the  fame  time,  and  lay  near  the  former. 
This  lall  had  the  marks  of  being  rounded,  nay  almoftr  poll Ih- 
ed,  by  eontinual  rolling  in  torrents  or  on  the  fea  fhore.  Our 
author  conjectures  that  it  might  be  a  fpherical  volcanic  lalt, 
fnch  as  that  of  45  feet  in  eircumferenee.  mentioned  by  M. 
de  St  Fond;  in  toVTrcatife  of  Extinguilked  VolcanoeSc  A 
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third  of  1 6  feet  in  height  and  9  2  in  circumference  was  thrown  V«ch 
much  farther,  and  lay  in  the  valley  between  Vefuvius  and  y  , 
the  Herxnitaurc.  It  appeared  alfo,  from  the  large  fragments 
that  furrounded  this  mafs,  that  it  had  been  much  larger 
while  in  the  air. 

Vefuvius  continued  to  emit  fmoke  for  a  confiderarle  time 
after  this  great  eruption,  fo  that  our  author  was  apprehen- 
five  that  another  would  foon  enfue  ;  but  from  that  time 
nothing  comparable  to  the  above  has  taken  place.  From 
the  time  of  this  great  eruption  to  the  year  1786  our  au¬ 
thor  kept  an  exadl  diary  of  the  operations  of  Vefuvius,  with 
drawings,  Ihowing,  by  the  quantity  of  fmoke,  the  degree  of 
fermentation  within  the  voleano.  The  operations  of  the 
fubterraneous  fire,  however,  appear  to  be  very  eapricious 
and  uncertain.  One  day  there  will  be  the  appearance  of  a 
violent  fermentation,  and  the  next  every  thing  will  be  calm¬ 
ed  ;  but  whenever  there  has  been  a  eonfiderable  ejection  of 
fcoriat  and  einders,  it  has  been  a  eonftant  obfervation,  that  the 
lava  foon  made  its  appearance,  either  by  boiling  over  the  cra¬ 
ter,  or  foreing  its  way  through  the  crevices  in  the  conieal 
part  of  the  mountain.  An  eruption  took  place  in  the  n 
month  of  November  1784,  and  continued  for  fome  time, Eruption 
but  without  being  accompanied  with  any  extraordinary  cir-m  ‘7*4. 
eumftance.  ^  J3 

Since  that  time  there  have  been  no  remarkable  eruptions 
of  this  volcano,  atlealt  none  that  have  been  properly  authen*t0  tft 
tieated  ;  though,  indeed,  Sir  William  Hamilton  obferves, fent  time, 
that  the  inhabitants  of  Naples  in  general  pay  fo  little  atten¬ 
tion  to  the  operations  of  this  voleano,  that  many  of  its  erup¬ 
tions  pals  unnoticed  by  at  leaft  two-thirds  of  them. 

VETCH,  in  botany.  See  Vicia. 

VETERAN,  among  the  ancient  Romans,  an  appellation 
given  to  a  foldier  grown  old  in  the  ferviee,  or  who  had  made 
a  certain  number  of  campaigns. 

VETERINARY  art.  See  Farriery. 

VEXILLUM,  in  botany  ;  the  upper  petal  of  a  pea-* 
bloom,  or  butterfiy-lhaped  flower,  which  is  generally  larger 
than  any  of  the  others. 

VI ALES,  in  mythology,  a  name  given  among  the  Ro¬ 
mans  to  the  gods  who  had  the  eare  and  guard  of  the  roads 
and  highways. 

VIdTICUM,  in  Roman  antiquity,  an  appellation  given 
in  common  to  all  officers  of  any  of  the  magiftiates  ;  as  lifiors, 
accerji ,  fertbes ,  criers. 

VIBEX,  is  fometimes  ufed,  by  phyfieians,  for  a  blaek 
and  blue  fpot  in  the  Ikin  occalioned  by  an  affiux  or  extrava- 
fation  of  blood. 

VIBRATION,  in  meehanies,  a  regular,  reciprocal  mo¬ 
tion  of  a  body,  as  a  pendulum. 

VIBURNUM,  in  botany  ;  a  genus  of  plants  of  the  elafs 
pentandria ,  older  trigynia ,  and  in  the  natural  fyftem  arranged 
under  the  43d  order,  dumof*.  The  calyx  is  quinquepartite 
and  above  ;  the  corolla  divided  into  five  laeinice  ;  the  Iruit  a 
monofpermous  berry.  There  are  19  fpecies  ;  two  of  whieh, 
the  l ant  an  a  and  opuius ,  are  natives  ot  Britain.  1.  The  lan- 
tana ,  common  viburnum,  wayfaring,  or  pliant  meally  tree, 
riles  with  a  woody  item,  branching  twenty  feet  high,  ha¬ 
ving  very  pliant  fhoots  covered  with  a  lightifh- brown  bark  ; 
large  heart-lhaptd,  veined,  (errated  leaves,  white  and  hoary 
underneath  ;  and  the  branches  terminated  by  umbels  of 
white  flowers,  fucceeded  by  bunches  of  red  berries,  &c. 

2.  The  obtilus,  or  gelder  role  ;  con  lifting  of  two  vaiieties, 
one  with  flat  flowers,  the  other  globular.  The  former  glows 
eighteen  or  twenty  feet  high,  branching  oppofite,  of  an  ir¬ 
regular  growth,  and  covered  with  a  whitifh  baik  ;  large 
lobated  or  three-lobed  leaves  on  glandulofe  foot-ftalks, 
and  large  flat  umbels  of  white  flowers  at  the  ends  of  the 
branches,  fucceeded  by  red  berries.  The  latter  grows  fifteen 
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or  eighteen  Feet  high,  branching  like  the  other, 
with  large  lobated  or  three-lobed  leaves,  on  glandular  foot- 
ftalks*  and  large  globular  umbels  of  white  flowers  at  the 
ends  of  the  branches,  in  great  abundance.  This  tree  when 
in  bloom  exhibits  a  Angularly  fine  appearance  :  the  flowers, 
though  fmall,  are  colle&ed  numeroufly  into  large  globular 
umbels  round  like  a  ball ;  hence  it  is  fometimes  called  fno<w- 
ball-trees .  3.  The  tinus,  common  lauruftinus,  or  evergreen 

viburnum  ;  grows  eight  or  ten  feet  high  or  more,  branch¬ 
ing  numeroufly  from  the  bottom  upwards,  afluming  a  clofe 
buihy  growth,  with  the  branches  fomewhat  hairy  and  glandu- 
lous  ;  very  clofely  garnifhed  with  oval,  wholly  entire  leaves, 
of  a  flrong  green  colour,  placed  in  pairs  oppofite ;  and 
whitifh  and  red  flowers,  collected  numeroufly  in  large  um¬ 
bellate  clutters  all  over  the  plant,  at  the  fides  and  ends  of 
the  branches,  from  January  until  March  or  April,  exhibit¬ 
ing  a  mod  beautiful  appearance.  There  are  a  great  many  va¬ 
rieties.  All  the  different  fpecies  of  viburnum,  both  decidu¬ 
ous  and  evergreen,  kinds,  being  of  the  tree  kind,  are  woody 
and  durable  in  root,  ttern,  and  branches.  They  may  all 
be  propagated  by  layers ;  and  are  of  fuch  hardy  tempera¬ 
ture,  as  to  grow  freely  in  the  open  ground  all  the  year,  in 
fhrubberies,  and  other  hardy  plantations. 

VICAR,  a  perfon  appointed  as  deputy  to  another,  to 
perform  his  functions  in  his  abfence,  and  under  his  autho¬ 
rity. 

Vicar,  in  the  canon-law,  denotes  a  prieft  of  a  parifh,  the 
predial  tithes  whereof  are  impropriated  or  appropriated  ; 
that  is,  belong  either  to  a  chapter,  religious  houfe,  &c.  or 
lo.a  layman  who  receives  them,  and  only  allows  the  vicar 
the  (mall  tithes,  or  a  convenient  falary.  See  the  article 
Parson  and  Vicar. 

VICE,  in  ethics,  is  ordinarily  defined  an  ele&ive  habit, 
denoting  either  an  excefs  or  defeat  from  the  juft  medium 
wherein  virtue  is  placed. 

Vice,  in  fmithery  and  other  arts  converfant  in  metals, 
a  machine  or  inftrument  ferving  to  hold  faft  any  thing  they 
are  at  work  upon,  whether  it  is  to  be  beat,  filed,  or  rivetted. 

Vice  is  alfo  ufed  in  the  compofition  of  divers  words  to 
denote  the  relation  of  fomething  that  comes  inftead  or  in 
the  place  oTanother  ;  as  vice-admiral,  vice-chancellor,  See. 
are  officers  who  take  place  in  the  abfence  of  admirals,  &c. 

VICEROY,  a  governor  of  a  kingdom,  who  commands 
in  the  name  and  inftead  of  a  king,  with  full  and  fovereign 
authority. 

VIC  I  A,  in  botany  :  A  genus  of  plants  of  the  clafs  diadel- 
phia ,  and  order  of  decandria;  and  in  the  natural  fyftem  arran¬ 
ged  under  the  3  2d  order,  Papihonacea.  The  ftigma  is  bearded 
tranfverfely  on  the  lower  fide.  There  are  20  fpecies,  7  of 
which  are  natives  of  Britain.  The  molt  important  of  tliefe 
are,  1.  The  fativa ,  common  vetch,  or  tare.  The  ftalks  are 
round,  weak,  branched,  about  two  feet  long.  Pinnae  five 
or  feven  pair,  a  little  hairy,  notched  at  the  end.  Stipule 
dentated.  Flowers  light  and  dark  purple,  on  fhort  pedicles, 
generally  two  together  ;  pods  eredt ;  feeds  black.  It  is 
known  to  be  an  excellent  fodder  for  horfes.  2.  The  cracca , 
tufted  vetch.  It  has  a  Item  branched,  three  or  four  feet 
long.  Leaves  pinnated  ;  pinnae  generally  ten  or  twelve 
pair,  lance- fhaped,,  downy.  Stipulx  entire.  Flowers  purple, 
numerous,  pendulous,  in  imbricated  fpikes.  It  is  alio  rec¬ 
koned  an  excellent  fodder  for  cattle.  3.  The  faba ,  or  com- 
mon  garden  bean.  It  is  a  native  of  Egypt.  It  is  too  well 
known  to  require  defeription. 

VICISSITUDE,  the  regular  fucceflion  of  one  thing 
after  another ;  as  the  viciflkude  of  day  and  night,  of  the 
feafons,  Sec. 

VICTIM,  denotes  a  facriflce  ottered  to  fome  deity,  of 
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garnifhed  a  living  creature,  as  a  man  or  beaft,  which  is  flam  to  r.ppeafe 
his  wrath,  or  to  obtain  fome  favour. 

VICTOR  (Sextus  Aurelius),  a  Roman  hiftorian,  who 
flourifhed  under  the  emperors  Conftantius  and  Julian  ;  as  we 
learn  from  many  paflages  in  his  own  writings,  and  alfo  from 
Ammianus  Marcellinus.  This  hiftorian  relates,  that  Con¬ 
ftantius  made  him  conlul,  and  honoured  him  with  a  brazen 
ftatue,  on  account  of  his  excellent  qualifications  ;  although, 
as  he  owns  of  himfelf,  he  was  born  in  an  cbfcure  village,  and 
or  poor  and  illiterate  parents.  It  is  commonly  believed 
that  he  was  an  African  :  it  is  certain,  that  he  dwells  much 
upon  the  praifes  of  that  country,  which  he  calls  the  glory 
of  the  earth  ;  deem  terrarum.  Two  books  of  his  are  extant 
in  the  hiftorical  way  :  one  De  viris  tlluflribus  urbis  Rorrue  ; 
the  other,  De  C  afar  thus  ;  to  which  is  prefixed  Likellus  de 
origine  gentis  Romance.  The  whole  makes  an  abridged  hi- 
ftory  of  Rome,  from  its  foundation  down  to  the  reign  of 
Julian  inclufive. 

VICTORY,  the  overthrown  or  defeat  of  an  enemy  in 
war  or  combat. 

Victory,  in  pagan  worfhip,  is  reprefented  by  Hefiod  as 
the  daughter  of  Styx  and  Pallas  ;  and  Varro  calls  her  the 
daughter  of  Heaven  and  Earth.  The  Romans  credled  a 
temple  to  her,  where  they  prayed  to  the  gods  to  give  fuc- 
cefs  to  their  arms.  They  painted  her  in  the  form  of  a  wo¬ 
man,  clad  in  cloth  of  gold.  In  fome  medals,  Ihe  is  repre¬ 
fented  with  wings  flying  through  the  air,  holding  a  laurel 
crown  in  one  hand  and  a  palm  in  the  other  ;  but  in  other 
medals,  fhe  is  feen  ftanding  upon  a  globe,  with  the  lame 
crown  and  branch  of  palm. 

VIDA  (Marcus  Hieronymus),  bifhop  of  Alva,  in 
Mountferrat,  and  one  of  the  moll  excellent  L«tin  poets 
that  have  appeared  fince  the  Auguftan  age,  was  born  at 
Cremona  in  1470.  Having  diftinguifhed  himfelf  by  his 
learning  and  tafie  for  literature,  he  was  made  bifhop  of  Al¬ 
va  in  1952.  After  continuing  two  years  with  pope  Cle¬ 
ment  VII.  at  Rome,  he  went  to  refide  upon  his  lee  ;  where, 
for  30  years,  he  performed  all  the  offices  of  a  good  bifhop 
and  a  good  man  ;  and  though  he  was  mild,  gentle,  and  full 
of  goodnefs,  he  was  fo  far  from  wanting  fpirit,  that  when 
the  city  of  Alva  was  befieged  by  the  French,  he  ufed  all  pof- 
fible  means  to  prevent  its  being  given  up,  by  ftrenuoufly  ex¬ 
horting  the  people,  and,  when  provifions  were  fcarce,  by 
fupplying  them  at  his  own  expence.  His  poetics,  and 
poem  on  the  filk-worm,  pafs  for  his  mafterpiece  ;  his  poem 
on  the  game  of  chefs  is  alfo  greatly  admired.  He  alfo 
wrote  hymns,  eclogues,  and  a  poem  entitled  Chrifliados 
in  fix  books  ;  all  which  aie  in  Latin,  and  have  gain¬ 
ed  him  a  great  reputation.  His  works  in  profe  co'nfift  of 
dialogues,  fynodieal  conftitutions,  letters,  and  other  pieces. 
He  died  in  1566,  foon  after  his  being  made  bifhop  of  Cre¬ 
mona. 

VIENNA,  the  capital  of  the  circle  of  Auftria,  in  Ger¬ 
many,  and  of  the  whole  German  empire,  is  the  place  where 
the  emperor  refides.  The  city  itfelf  is  not  of  veiy  great  ex¬ 
tent  ;  nor  can  it  be  enlarged,  it  being  limited  by  a  very  ftrong 
fortification  ;  but  it  is  very  populous.  'Fhe  ftreets,  in  gene¬ 
ral,  are  narrow,  and  the  houfes  built  high.  Some  of  the  public 
buildings  are  magnificent ;  but  they  appear  externally  to  no 
great  advantage,  on  account  of  the  narrownefs  of  the  ftreets. 
The  chief  of  them  arc  the  imperial  palace,  the  library,  and 
the  mufeum;  the  palaces  ot  the  princes  Lichtenftein,  Eugene, 
Sec.  Vienna  was  twice  ineffedlually  befieged  by  the  Turks  ; 
namely,  in  1589  and  1683.  A  t  the  latter  period,  the  fiege 
was  railed  by  John  Sobiefki,  king  of  Poland,  who  totally 
defeated  the  T urkifh  army  before  the  walls  of  this  place. 
There  is  no  great  danger  that  Vienna  will  ever  again  be  fub- 
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jc&ed  to  the  Inconveniences  of  a  fiege. 

{ho ul d  happen,  a  meafure  has  been  taken,  which  will  prevent 
the  necefilty  of  destroying  the  Suburbs  ;  namely,  no  honfes 
without  the  walls  are  allowed  to  be  built  nearer  to  the  glacis 
than  600  yards  ;  fo  that  there  is  a  circular  field  of  that 
breadth  all  round  the  town,  which,  cxclufive  of  the  advan¬ 
tage  above-mentioned,  has  a  very  beautiful  and  fain  tar  y  effeft. 
Thefe  magnificent  fuburbs,  and  the  town  together,  are  faid 
to  contain  above  300,000  inhabitants ;  yet  the  former  are 
not  near  fo  populous,  in  proportion  to  their  fizc,  as  the 
town  ;  becaufe  many  houfes  in  the  fuburbs  have  extenfive 
gardens  belonging  to  them,  and  many  families,  who  live  da¬ 
ring  the  winter  within  the  fortifications,  fpend  the  fummer 
in  the  fuburbs.  The  cathedral  is  built  of  free-ftone,  is  1 1  4 
yards  long,  and  48  broad,  and  the  fteeple  is  447  feet  high. 
Inftead  of  a  weather-coek  there  was  a  Turkiih  crefcent,  in 
memory  of  the  fiege  in  15^9  >  hut,  after  the  fecond  liege  in 
1683,  they  changed  it  for  a  golden  crofs,  which  three  months 
after  was  thrown  down  by  a  ftorm.  At  prefent  there  is  a 
black  fpread  eagle,  over  which  is  a  gilded  crols.  Joining  to 
this  church  is  the  archbifhop’s  palace,  the  front  of  which  is 
very  fine.  The  univerfity  had  fever al  thoufand  {Indents,  who, 
when  this  city  was  befieged,  mounted  guard,  as  they  did 
alfo  in  1741.  Befide  this,  there  is  the  academy  of  Lower 
Auftria;  and  the  archducal  library  is  much  frequented  by 
foreigners,  as  it  contains  above  100,000  printed  books,  and 
JO, coo  manuferipts.  The  academy  of  painting  is  remark¬ 
able  for  the  fine  pictures  it  produces.  The  archducal  trea- 
fury,  and  a  cabinet  of  curiofities  of  the  houfe  of  Auftria, 
are  great  rarities.  The  inhabitants,  in  general,  live  in  a 
fplendid  manner  ;  and  people  of  diftinCtion  have  all  forts  of 
wines  at  their  tables,  which  they  are  very  free  with  to 
foreigners,  d  here  is  a  fort  of  harbour  on  the  Danube,  where 
there  a^e  magazines  of  naval  {lores,  and  {hips  have  been  fitted 
out  to  ferve  on  that  river  again  ft  the  Turks.  Vienna  is  an 
arelibifliop’s  fee.  It  is  feated  at  the  place  where  the  river 
Vienna,  or  Wien,  falls  into  the  Danube,  30  miles  weft  of 
Prefburgh,  3  ^0  nortli-north-eaft  of  Rome,  320  fouth-eaft  by 
fouth  of  Anifterdam,  565  eaft  of  Paris,  and  680  eaft-fouth- 
eaft  of  London,  E.  Long.  16.  28.  N.  Lat.  48.  13. 

VIG  lL,  in  church  hiftory,  is  the  eve  or  next  day  before 
any  foiemn  feaft  ;  becaufe  then  Chriftians  were  wont  to 
watch,  fall,  and  pray,  in  their  churches. 

Figils  of  Plants,  a  teim  under  which  botanifts  compre¬ 
hend  the  precife  time  of  the  day  in  which  the  flowers  of 
different  plants  open,  expand,  ar.d  fhut. 

As  all  plants  do  not  flower  in  the  famefeafon,  or  month  ; 
in  like  manner,  thofe  which  flower  the  fame  day,  in  the  fame 
place,  do  not  open  and  fhut  preciltly  at  the  fame  hour. 
Some  open  in  the  morning,  as  the  lip  flowers,  and  com¬ 
pound  flowers  with  flat  fpreading  petals  ;  others  at  noon, 
as  the  mallows ;  and  a  third  let  in  the  evening,  or  after  fun- 
ict,  as  fome  geraniums  and  opuntias  :  the  hour  of  {hutting 
is  equally  determined.  Of  thofe  which  open  in  the  morn¬ 
ing,*  fome  fhut  foon  after,  while  others  remain  expanded  till 
night. 

The  hours  of  opening,  like  the  time  of  flowering,  feem  to 
vary,  according  to  the  fpecies  of  the  plant,  the  temperature 
of  the  climate,  and  that  of  the  fealon.  Flowrers,  whole  ex¬ 
treme  delicacy  would  be  hurt  by  the  ftrong  impreffions  of 
on  ardent  fun,  do  not  open  till  night  ;  thofe  which  require 
a  moderate  degree  of  heat  to  elevate  their  juices  ;  in  other 
words,  whofe  juices  do  not  rife  but  in  the  morning  or  even, 
ju <5,  do  not  expand  till  then  ;  whilft  thofe  which  need  a 
move  lively  heat  for  the  famepurpofe,  expand  at  noon,  when 
the  lun  is  in  his  meridian  {Length.  Hence  it  is,  that  the 
heat  of  the  air  being  greater  betwixt  the  tropics  than  elfe- 
where,  plants  which  are  transported  from  thofe  climates  into 
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Yet,  in  cafe  this  the  cold  or  temperate  climates  of  Europe,  expan  d  their 
flowers  much  later  than  in  their  native  foil.  Thus,  a  flower 
wrhich  opens  in  fummer  at  fix  o’clock  in  the  morning  at  Se¬ 
negal,  will  not  open  at  the  fame  feafon  in  France  and  Eng¬ 
land  till  eight  or  nine,  nor  in  Sweden  till  ten. 

Linnaeus  diftinguifhes  by  the  general  name  of  folar  (floras 
folares)  all  thofe  flowers  which  obferve  a  determinate  time 
in  opening  and  fhutting.  Thefe  flowers  are  again  divided, 
from  certain  circumftances,  into  three  fpecies,  or  kinds: 

Equino&ial  flowrers  (Jlores  tcquino&iaUs)  are  fuch  as  open 
and  fhut  at  all  feafons,  at  a  certain  fixed  or  determinate  hour. 

Tropical  flowers  (Jlores  tropic t)  are  fuch  whole  hour  of 
opening  is  net  fixed  at  all  feafons,  but  accelerated  or  retarded 
according  as  the  length  of  the  day  is  increafed  or  diminlfhed. 

Metcorous  flowers  (Jlores  mdeorki )  are  fueh  whole  hour 
of  expanfion  depends  upon  the  dry  or  humid  flate  of  the  air, 
and  the  greater  or  lefs  preflure  of  the  atmofphere.  Of  this 
kind  is  the  Siberian  fow-thiftle,  which  (huts  at  night  if  the 
enfuing  day  is  to  be  clear  and  ferene,  and  opens  it  it  is  to  be 
cloudy  and  rainy.  In  like  manner  the  African  marigold, 
which  in  dry  ferene  weather  opens  at  fix  or  feven  in  the 
morning,  and  {huts  at  four  o’clock  in  the  afternoon,  is  a  fure 
indication  that  rain  will  fall  during  the  courfe  of  the  day, 
when  it  continues  fhut  after  feven. 

VIGO,  a  fea  port  town  of  Spain,  in  Galicia,  with  an  old 
caftle  and  a  fort.  It  is  feated  in  a  fertile  country  by  the 
fea-fide.  It  was  rendered  famous  by  a  fea-fight  between  the 
confederate  fleet  commanded  by  Sir  George  Rook,  and  a 
fquadron  of  French  men  of  war,  while  the  duke  of  Ormond 
with  a  body  of  land-forces  drove  the  Spaniards  from  the 
caftles  which  defended  the  harbour.  Admiral  Hopfon  ha¬ 
ving  with  infinite  danger  broke  through  the  boom  made 
acrols  the  mouth  of  the  harbour,  the  Englifh  took  four 
galleons  and  five  large  men  of  war,  and  the  Dutch  five  gal¬ 
leons  and  one  man  of  war.  Four  galleons,  with  14  men  of 
war,  were  deftroyed,  with  abundance  of  plate  and  other  rich 
effects.  W.  Long.  8.  21.  N.  Lat.  42.  3. 

VILLA  franca,  the  name  of  feveial  towns  ;  one  in 
Piedmont,  three  miles  eaft  of  Nice  ;  another  of  Catalonia, 
18  miles  weft  of  Barcelona  ;  a  third,  the  capital  of  St  Mi¬ 
chael,  one  of  the  Azores  ;  and  a  fourth,  a  town  of  Eilre* 
madura  in  Spain,  57  miles  fouth  eaft  of  Salamanca. 

VILLAGE,  an  aflemblage  of  houfes  inhabited  chiefly 
by  peafants  and  farmers,  and  having  no  maiket,  whereby  it 
is  diftinguifhed  from  a  town.  The  word  is  French,  formed 
of  vil,  or  vi/is,  “  low,  mean,  contemptible  or  rather, 
from  the  Latin  villa,  a  country-houfe  or  farm. 

VILLAIN,  or  Villein,  in  our  ancient  cuftoms,  denotes 
a  man  of  fervile  or  bafe  condition,  viz.  a  bond-man  or  fervant. 

VIL  LARS  (Lewis  He&or,  duke  de),  marfhal  of 
France,  grandee  of  Spain,  &c.  and  a  very  brave  general, 
was  the  fon  of  Peter  marquis  de  Villars,  of  a  noble  arid 
ancient  family.  He  was  at  firft  aid  de-camp  to  marfhal 
de  Bellefons,  his  coufin  ;  and  diftinguiflied  himfelfin  fcveral 
fiege3  and  battles  till  the  year  1702,  when  having  obtained 
the  victory  at  Fredlinghem  from  the  prince  of  Baden,  he 
was  made  marfhal  of  France.  The  marfhal  de  Villars  took 
the  fort  of  Kell  the  year  following,  and  gained  a  battle  at 
Hoehflet  in  concert  with  the  elector  of  Bavaria.  In  1707 
he  forced  the  lines  of  Stolhoffen,  and  railed  large  contribu¬ 
tions  from  the  enemy  :  hut  in  1 709,  he,  in  conjunction  with 
marfhal  Bouflers,  was  entirely  defeated  by  the  duke  of  Marl¬ 
borough,  at  the  battle  of  Malplaquet,  when  marfhal  Villars 
was  wounded  at  the  beginning  of  the  a&ion.  In  1712  he 
gained  much  glory  by  forcing  the  ip.trenchm.ents  at  Denain 
on  the  Scheld  ;  which  was  followed  by  the  taking  or  Mar* 
chiennes,  Douay,  Bonchain,  Landau,  Friburg,  &c.  and  by 
the  peace  concluded  at  Raftat  between  the  emperor  and 
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France  in  1714.  The  mr.rfhal  de  Villars,  who  had  been 
plenipotentiary  at  the  treaty  of  Raftat,  was  made  prdident 
of  the  council  of  war  in  1715,  then  counfellor  of  the  regency, 
and  minifter  of  ftate.  In  1733,  he  was  nominated  to  com¬ 
mand  in  Italy  under  the  king  of  Sardinia,  and  the  French 
king  declared  him  marfhah  general  of  his  camps  and  armies  ; 
a  title  which  had  not  been  granted  to  ary  one  knee  the 
marfhal  Turenne,  who  appears  to  have  been  the  fir  It  who  was 
ever  honoured  with  it.  The  marfhal  de  Villars  made  him- 
fdf  mailer  of  Pifighitona,  Milan,  Novara,  and  Tortona. 
Rut  havingopened  the  following  campaign,  he  fell  kck,  and 
died  at  Turin,  in  1734,  aged  82.  1  he  Memoirs  of  M.  de 

Villars  have  been  publilhed  in  Holland,  the  firil  volume  of 
which  was  written  by  himfelf. 

V1LLENAGE,  inlaw.  The  folk-land  or  eilates  held 
in  villenage,  was  a  fpecies  of  tenure  neither  flridlly  ieodal, 
Norman,  or  Saxon  ;  but  mixed  and  compounded  of  them 
all ;  and  which  alfo,  on  account  of  the  heriots  that  nfiially 
attend  it,  may  feem  to  have  fomewhat  Danifh  in  its  compo- 
fitton.  Under  the  Saxon  Government  there  were,  as  Sir 
William  Temple  fpeaks,  a  fort  of  people  in  a  condition  of 
downright  iervitude,  ufed  and  employed  in  the  moil  fervile 
works,  and  belonging,  both  they,  their  children,  and  eftedls, 
to  the  lord  of  the  foil,  like  the  reft  of  the  cattle  or  dock 
upon  it.  Tliefe  feem  to  have  been  thofe  who  held  what 
was  ealled  the  filkland,  from  which  they  were  removeable 
at  the  lord’s  pleafure.  On  the  arrival  of  the  Normans  here, 
it  feems  not  improbable,  that  they,  who'  were  ftrangers  to 
any  other  than  a  feodal  ftate,  might  give  fome  fparks  of 
enfranchiferr.ent  to  fuch  wretehed  perfons  as  fell  to  their 
ftiare,  by  admitting  them,  as  well  as  others,  to  the  oath 
of  fealty  ;  which  conferred  a  right  of  protection,  and  raifed 
the  tenant  to  a  kind  of  eftate  fuperior  to  downright  flavery, 
but  inferior  to  every  other  condition.  This  they  ealled 
vi/lcnage,  and  the  tenants  villeins. 

Thefe  villeins,  belonging  principally  to  lords  of  manors, 
were  either  villeins  regardant ,  that  is,  annexed  to  the  manor 
or  land  ;  or  elfe  they  were  in  grofs ,  or  at  large,  that  is,  an¬ 
nexed  to  the  perfon  of  the  lord,  and  transferable  by  deed 
from  one  owner  to  another.  They  could  not , leave  their 
lord  without  his  permlffton  ;  but,  it  they  ran  away,  or  were 
purloined  from  him,  might  be  elaimed^and  recovered  by  adtion, 
like  beafts  or  other  chattels.  They  held  indeed  fmail  por¬ 
tions  of  land  by  way  of  inflaming  themfelves  and  families  : 
but  it  was  at  the  mere  will  of  the  lord,  who  might  difpof- 
fefs  them  whenever  he  pleafed  ;  and  it  was  upon  villein  fer- 
vices,  that  is,  to  carry  out  dung,  to  hedge  and  ditch  the 
loid's  demefnes,  and  any  other  the  meaneft  offices:  and  their 
ferviees  were  not  only  bafe,  but  uncertain  both  as  to  their 
time  and  quantity. 

A  villein  eould  acquire  no  'property  either  in  lands  or 
goods:  if  he  purcliafed  either,  the  lord  might  feize  them 
to  his  own  ufe  ;  unlefs  lie  contrived  to  difpofe  of  them  again 
before  the  lord  had  feized  them,  for  the  lord  had  then  loft 
his  opportunity. 

In  many  places  alfo  a  fine  was  payable  to  the  lord,  if  the 
villein  prelumed  to  marry  his  daughter  to  any  one  without 
leave  from  the  lord  :  and,  by  the  common  law,  the  lord 
might  alfo  bring  an  action  againft  the  hufband  for  damages 
in  thus  purloining  his  propeity.  For  the  children  of  villeins 
were  alio  in  the  fame  ftate  of  bondage  with  their  parents  ; 
whence  they  were  called  in  Latin  nativi ,  whieh  gave  rife  to 
the  female  appellation  of  a  villein,  who  was  called  a  neife. 
In  cafe  of  a  marriage*  between  a  freeman  and  a  neife,  or  a 
villein  and  a  freewoinan,  the  iftue  followed  the  condition  of 
the  father,  being  free  if  he  was  free,  and  villein  if  he  was 
villein  ;  contrary  to  the  maxim  of  the  eivil  law,  that  partus 
JtquUur  ventrem,  But  no. baftard  could  be  born  a  villein, 
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beeaufe  by  another  maxim  of  our  law  he  is  nullius  films ;  and  Vil 
as  he  ean  gain  nothing  by  inheritance,  it  were  hard  that  he  ~~ 
ftiould  lofe  his  natural  freedom  by  it.  The  law,  however, 
protedled  the  perfons  of  villeins  againft  atroeious  injuries  of 
the  lord  :  for  he  might  not  kill  or  maim  his  villein  ;  though 
he  might  beat  him  with  impunity. 

Villeins  might  be  enfrancliiled  by  manumiffion.  In  pro- 
cefs  of  time  they  gained  confiderable  ground  o.n  their  lords  ; 
and  in  particular  {Lengthened  the  tenure  of  their  eftates  to 
that  degree,  that  they  came  to  have  in  them  an  intereft  in 
many  places  full  as  good,  in  others  better  than  their  lords. 

For  the  good- nature  and  benevolenee  of  many  lords  of  ma¬ 
nors  having,  time  out  of  mind,  permitted  their  villeins  and 
their  children  to  enjoy  their  pofteffions  without  interrup¬ 
tion,  in  a  regular  courfe  of  defeent,  the  common  law,  of 
which  cuftom  is  the  life,  now  gave  them  title  to  preferibe 
againft  their  lords  ;  and,  on  performance  of  the  fame  fer- 
vice*,  to  hold  their  lands,  in  fpite  of  any  determination  of 
the  lord’s  will.  For  though  in  general  they  are  ft  ill  laid 
to  hold  their  eftates  at  the  will  of  the  lord,  yet  it  i&  fuch  a 
will  as  is  agreeable  te  tlie  euftom  of  the  manor ;  which 
euftoms  are  preferved  and  evidenced  by  the  rolls  of  the  fe- 
veral  courts  baron  in  whieh  they  are  entered,  or  kept  on 
foot  by  the  conftant  immemorial  ufage  of  the  feveral  ma¬ 
nors  in  which  the  lands  lie.  And  as  fuch  tenants  had 
nothing  to  fhow  for  their  eftates  but  tliefe  euftoms,  and 
admiffions  in  purfuance  of  them,  entered  on  thofe  rolls,  or 
the  copies  of  fueh  entries  witnefied  by  the  fteward,  they 
now  began  to  be  called  tenants  by  copy  oj  court-roll ,  and  their 
tenure  itfelf  a  copyhold . 

Privileged  Yillenjgf,  a  fpeeies  of  tenure  othervvife  cal¬ 
led  velleinfocage.  See  Tenure. 

Ancient  demefne  eonfifts  of  thofe  lands  or  manors  which, 
though  now  perhaps  granted  out  to  private  fubjedls,  were 
adlually  in  the  hands  of  the  erown  in  the  time  of  Edward 
the  Confeflbr,  or  William  the  Conqueror ;  and  fo  appear 
to  have  been,  by  the  great  furvey  in  the  exchequer,  called 
doomfday-book .  The  tenants  of  thefe  lands,  under  the  crown, 
were  not  all  of  the  fame  order  or  degree.  Some  of  them, 
as  Britton  teftifies,  continued  for  a  long  time  pure  and  ab- 
folute  villeins,  dependent  on  the  will  of  the  lord  ;  and  com¬ 
mon  copyholders  in  only'  a  few  points^  Others  were  in  a 
great  mea.Cure  enfranchifed  by  tlie  royal  favour  ;  being  only 
bound  in  refpedl  of  their  lands  to  perform  fome  of  the  bet¬ 
ter  fort  of  villein-fervices  :  but  thofe  determinate  and  cer¬ 
tain  ;  as,  to  plough  the  king’s  land  for  fo  many  days,  to 
fupply  his  eo art  with  fueh  a  quantity  of  provikons,  and  tlie 
like;  all  of  which  are  now  changed  into  pecuniary  rents-: 
and  in  conkderation  hereof  they  had  many  immunities  and 
privileges  granted  to  them  ;  as,  to  try  the^right  of  their 
property  in  a  peculiar  court  of  their  own,  ealled  a  court 
oj  ancient  demefne ,  by  a  peculiar  procefs  ^denominated  a  writ 
of  right  clofe  :  not  to  pay  toll  or  taxes  ;  not  to  contribute 
to  the  expenees  of  knights  of  the  {hire  ;  not  to  be  put  on 
juries,  and  the  like. 

Thefe  tenants  therefore,  though  their  tenure  be  abso¬ 
lutely  copyhold,  yet  have  an  intereft  equivalent  to  a  free¬ 
hold  :  for  though  their  ferviees  were  of  a  bafe  and  ville- 
nous  original,  ytt  the  tenants  were  efteemed  in  all  other  re- 
fpedts  to  be  highly  privileged  villeins ;  and  efpecialiy  for 
that  their  ferviees  were  fixed  and  determinate,  and  that  they 
eould  not  be  compelled  (like  pure  villeins)  to  relinquifh  thole 
tenements  at  the  lord’s  will,  or  to  hold  them  againft  their 
own  :  et  ideo  (fays  Bratton)  dicuntur  liber i. 

Lands  holding  by  this  tenure  are  therefore  a  fpecies  of 
eopyhold,  and  as  iuch  preferved  and  exempted  from  the  ope¬ 
ration  of  the  ilatute  of  Charles  II.  Yet  they  differ  troru 
common  copyholds*  principally  in  the  privileges  before-men¬ 
tioned  s ; 
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iloncd- :  as  alfo  they  differ  from  freeholders  by  one  efpecial  fition  for  intrigue  and  machination  could  not  long  lie  idle ;  VM*, 
_ 1.  rx „  .w.  or«f4  fnr  liavtncr  r'nnr^ivprl  a  refentment  aprainft  the  duke  01  Or-  ^11 


mark  and  tindure  of  villenage,  noted  by  Bradon,  ard  re¬ 
maining  to  this  day  ;  v:a.  that  they  cannot  be  conveyed 
from  man  to  man  by  the  general  common-law  conveyances 
of  feoffment,  and  the  reft  ;  but  muft  pafs  by  furiender  to 
the  lord  or  his  fteward,  in  the  manner  of  common  copy- 
holds  ;  yet  with  this  difference,  that,  in  the  furrenders  of 
thefe  lands  in  ancient  demefne,  it  is  not  ufed  to  fay,  u  to 
hold  at  the  will  of  their  lord,”  in  their  copies  ;  but  only, 
“to  hold  according  to  the  cuftom  of  the  manor.” 

VILLI,  among  botanifts,  a  kind  of  down  like  ftiort  hair, 
with  which  fome  trees  abound. 

VILLIERS  (George  duke  of  Buckingham),  an  inge¬ 
nious  and  witty  nobleman,  whole  mingled  charadfer  render¬ 
ed  him  at  once  the  ornament  and  di [grace',  the  envy  and  ri¬ 
dicule,  of  the  court  he  lived  in,  was  foil  to  that  famous 
ftatefman  and  favourite  of  king  Charles  I.  who  loft  his  life 
by  the  hand.3  of  lieutenant  Felton.  He  was  born  in  1627, 
the  year  before  the  fatal  cataftrophe  of  his  father’s  death. 
The  early  parts  of  his  education  he  received  from  various 
domeftic  tutors,  after  which  he  was  fent  to  the  univerfity 
of  Cambridge.  Having  here  completed  a  courfe  of  ftudies, 
he,  with  his  brother  lord  Francis,  went  abroad  under  the 
care  of  one  Mr  Aylefbury. — Upon  his  return,  which  was 
not  till  after  the  breaking  out  of  the  civil  wars,  the  king 
being  at  Oxford,  his  grace  repaired  thither,  was  prefented 
to  h is  majefty,  and  entered  of  Chrift-church  college.  Upon 
the  decline  of  the  king’s  caufe,  he  attended  prince  Charles 
into  Scotland,  and  was  with  him  at  the  battle  of  Worcefter 
in  1 66  r  ;  after  which,  making  his  efcapc  beyond  lea,  he 
again  joined  him,  and  was  foon  after,  as  a  reward  for  this 
attachment,  made  knight  of  the  garter. 

Def: rous,  however,  of  retrieving  his  affairs,  he  came  pri¬ 
vately  to  England;  and  in  1657  married  Mary,  the  daughter 
and  foie  heirefs  of  Thomas  lord  Fairfax,  through  whole  in- 
tereft  he  recovered  the  greateft  patt  of  the  ellate  he  had  loft, 
and  the  affurance  of  fucceeding  to  an  accumulation  of  wealth 
in  the  right  of  his  wife. 

We  do  not  find,  however,  that  this  ftep  loft  him  the 
royal  favour ;  for  after  the  reftoration,  at  which  time  he 
is  faid  to  have  poffeffed  an  eftate  of  L.  20,000  per  annum , 
Le  was  made  one  of  the  lords  of  the  bed-chamber,  called  to 
the  privy-council,  and  appointed  lord-lieutenant  of  York¬ 
shire  and  mafter  of  the  horfe.  All  thefe  high  polls,  how¬ 
ever,  he  loft  again  in  the  year  1 666.  For  having  been  re- 
fnfed  the  poft  of  prefident  of  the  north,  he  became  difaf- 
fe&ed  to  the  king  ;  and  it  was  difeovered'  that  he  had  car¬ 
ried  on  a  fecret  corrcfpondence  by  letters  and  other  tranf- 
adions  with  one  Dr  Heydon,  tending  to  raife  mutinies  a^ 
mong  his  raajefty’s  forces,  particularly  in  the  navy,  to  ftir 
up  [edition  among  the  people,  and  even  to  engage  perfons 
in  a  confpiracy  forthe  fetzing  the  tower  of  London.  Matters 
-  were  ripe  for  execution  ;  and  an  infurredion,  at  the  head 
of  which  the  duke  was  openly  to  have  appeared,  was  on  the 
very  eve  of  breaking  out,  when  it  was  difeovered  by  means 
of  fome  agents  whom  Heydon  had  employed  to  carry  let¬ 
ters  to  the  duke.  The  detedion  of  this  affair  fo  exafperated 
the  king,  who  knew  Buckingham  to  be  capable  of  the 
blackeft  defigns,  that  he  immediately  ordered  him  to  be 
feized  ;  but  the  duke  finding  means,  having  defended  his 
houfe  for  fome  time  by  force,  to  make  his  efcape,  his  ma¬ 
jefty  ftruck  him  out  of  all  his  commiflions,  and  ilfued  a  pro¬ 
clamation  requiring  his  furrender  by  a  certain  day.. 

This  ftorm,  however,  did  not  long  hang  over  his  bead  ; 
for,  on  bis  making  a  humble  fubmifiion,  king  Charles,  who 
was  far  from  being  of  an  implacable  temper,  took  him  again 
into  favour,  and  the  very  next  year  reftored  him  both  to 
ihe  privy-council  and  bed-chamber.  But  the  duke’s  difpo- 


for  having  conceived  a  refentment  againft  the  duke  of  Or- 
mond  for  having  added  with  lome  fe verity  againft  him  in  t  nc3, 
regard  to  the  laft- mentioned  affair,  he,  in  1670,  was  fup- 
pofed  to  be  concerned  in  an  attempt  made  on  that  noble¬ 
man’s  life  by  the  fame  Blood,  who  afterwards  endeavoured 
to  (teal  the  crown.  Their  defign  was  to  have  conveyed  the 
duke  to  Tyburn,  and  there  to  have  hanged  him  ;  and  fo 
far  did  they  proceed  towards  the  putting  it  in  execution, 
that  Blood  and  his  fon  had  actually  forced  the. duke  out  of 
his  coach  in  St  James’s  Street,  and  carried  him  away  be¬ 
yond  Devonfhire  houfe,  Piccadilly,  before  he  was  refeued 
from  them. 

It  does  not  appear,  however,  that  this  tranfadion  hurt 
the  duke’s  intereft  at  court  ;  for  in  1671  he  was  inftalled 
chancellor  of  the  univerfity  of  Cambridge,  and  fent  ambaf- 
fador  to  France.  Here  he  was  veiy  nobly  entertained  by 
Louis  XIV.  and  prefented  by  that  monarch  at  his  depar¬ 
ture  with  a  fword  and  belt  fet  with  jewels,  to  the  value  of 
40,000  piftoles  ;  and  the  next  year  he  was  employedjn  the 
fecond  embaffy  to  that  king  at  Utrecht.  However,  In  June 
1674,  he  refigned  the  chancellorfhip  of  Cambridge,  and 
about  the  fame  time  became  a  zealous  partizan  and  favourer 
of  the  Nonconformifts.  On  the  16th  of  February  1676, 
his  grace,  with  the  earls  of  Salifbury  and  Sliaftefbury  and 
lord Warton,  were  committed  to  the  Tower  by  order  ot  the 
lioufe  of  lords,  for  a  contempt  in  refufing  to  retrad  the 
purport  of  a  fpeceh  which  the  duke  had  made  concerning 
a  diffolution  of  the  parliament  This  confinement  did  not 
laft  long  ;  yet  we  find  no  material  tranfadion  of  this  noble¬ 
man’s  life  recorded  after  it,  till  the  time  of  his  death,  which 
happened  in  1687.  Wood  tells  us  that  lie  died  at  his  lioufe 
in  Yorkfhire  ;  but  Mr  Pope,  who  muft  certainly  have  had 
very  good  information,  and  it  is  to  be  imagined  would  not 
have  dared  to  advance  an  injurious  falfehood  of  a  perfon 
of  hi3  rank,  has,  in  his  epiflle  to  lord  Bathurft,  given  us 
a  mod  affeding  account  of  the  death  of  this  ill-ftarred  no¬ 
bleman,  whom,  after  having  been  mafter  of  near  L  50,000 
per  annum,  he  deferibes  as^  reduced  to  . the  deepeft  diftrefs 
by  his  vice  and  extravagance,  and  breathing  his  laft  moments 
in  a  mean  apartment  at  an  inn. 

As  to  his  perfonal  charader,  it  is  impofGble  to  fay  any 
thing  in  its  vindication  ;  for  though  his  fevered  enemies. ac¬ 
knowledge  him  to  have  poffeffed  great  vivacity  and  a.q.uick- 
nefs  of  parts  peculiarly  adapted  to  the  purpofes  of  ridicule, 
yet  his  v^armeft  advocates  have  never  attributed  to  him  a 
tingle  virtue.  His  generofity  was  profufenefs,  his  wit  ma¬ 
levolence,  the  gratification  of  his  paffions  his  foie  aim  thro’ 
life,  his  very  talents  caprice,  and  even  his  gallantry  the 
mere  love  of  pleafure.  But  it  is  impofiible  to  draw  his 
charader  with  equal  beauty,  or  with  more  jnfticc,  than  in 
that  given  of  him  by  Dryden,  in  his  Abfalom  and  Achi- 
tophel,  under  the  name  of  Zimri ,  to  which  the  reader  is 
referred. 

As  a  writer,  however,  he  (lands  in  a  quite  different  point 
of  view.  There  we  fee  the  wit,  and  forget  the  libertine.— 
His  poems,  which  indeed  are  not  very  numerous,  are  capital 
in  their  kind  ;  but  what  will  immortalize  his  memory  while 
language  (hall  be  underftood,  or  tiue  wit  relifiied,  is  his  ce¬ 
lebrated  comedy  of  The  Rehearfal. 

VILLOSE,  or  Villous,  fomething  abounding  with 
villi  or  fibres  like  fhort  hair ;  fuch  is  one  of  the  coats  of 
the  ftomach. 

VINCA,  in  botany;  A  genus  of  plants  of  the  dais 
pentandria ,  and  order  of  monogynia ;  and  in  the  natural  fy ftem 
arranged  under  the  30th  °Mer,  Contort ce.  I  he  corol  ?.  is 
twilled  ;  there  arc  two  cred  follicles  ;  the  feeds  are  naked. 
There  are  five  fpecies ;  only  two  of  which  are  natives  ot 
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Britain  :  T.  The  major,  great  periwinckle.  It  has  a  woody, 
ereft  ft  cm  ;  leaves  broader  and  (harper  pointed ;  pedicles  of 
the  flowers  ftraiglu,  and  calyx  as  long  as  the  tube  :  other- 
wife  like  the  former.  2.  The  minor,  fmall  periwinckle,  has 
a  woody,  creeping,  (lender,  crooked  ftem;  leaves  long,  oval, 
entire,  pointed,  oppofite,  gloffv.  Flowers  Angle,  on  long 
curved  pedicles  from  the  ate  of  the  leaves,  which  are  large 
and  blue. 

Sr  VINCENT,  one  of  the  windward  Caribbee  iflands, 
which  received  its  name  from  being  difeovered  on  the  2 2d 
of  January,  the  feaft  of  that  Saint.  It  is  inhabited  by  a 
race  of  people,  of  whom  Dr  Robert  foil  gives  this  account : 
“  There  is  a  great  diftinftion  in  ch  a  rafter  between  the  Ca- 
ribbees  and  the  inhabitants  of  the  larger  iflands.  The  for¬ 
mer  appear  manifeftly  to  be  a  feparate  race.  Their  lan¬ 
guage  is  totally  different  from  that  of  their  neighbours  in 
the  large  iflands.  They  themfelves  have  a  tradition  that 
their  anceftors  came  originally  from  fome  part  of  the  con¬ 
tinent,  and  having  conquered  and  exterminated  the  ancient 
inhabitants,  took  pofleflion  of  their  lands  and  of  their  wo¬ 
men.  Hence  they  call  themfelves  Banaiee,  which  fignifies 
a  man  come  from  beyond  fea.  Accordingly,  the  Caribbees 
Hill  life  two  diftinft  languages,  one  peculiar  to  the  men,  and 
the  other  to  the  women.  The  language  of  the  men  has 
nothing  common  with  that  fpoken  in  the  large  iflands.  The 
dialeft  of  the  women  confiderably  refembles  it.  T  his  flrong- 
ly  confirms  the  tradition  which  I  have  mentioned.  The  Ca^ 
ribbees  themfelves  imagine  that  they  were  a  colony  from 
the  Galibis,  a  powerful  nation  of  Guiana  in  South  America. 
But  as  their  fierce  manners  approach  nearer  to  thofe  of  the 
people  in  the  northern  continent,  than  to  thofe  of  the  natives 
of  South  A  merica,  and  as  their  language  has  likewife  fome 
affinity  to  that  fpoken  in  Florida,  their  origin  fhould  be  de¬ 
duced  rather  from  the  former  than  from  the  latter.  Tn  their 
wars,  they  ft  ill  preferve  their  ancient  praftice  of  deftroying 
all  the  males,  and  preferring  the  women  either  for  fervitude 
or  for  breeding.” 

It  remained  a  long  time  after  it  was  difeovered  inhabited 
by  thefe  people,  and  by  another  race  improperly  ftyled 
B/ack  Caribs ,  who  are  in  reality  negroes  defeended,  as  is 
generally  believed,  from  fome  who  efcaped  out  of  a  Guinea 
fhip  wrecked  upon  the  conft,  and  gradually  augmented  by 
inch  as  from  time  to  time  fled  thither  from  Barbadoes. 
Thefe  nations  were  often  at  war  ;  but  when  their  quarreR 
weie  compofed,  they  had  a  ftrength  fufficient  to  prevent: 
ftrangers-  from  fettling  by  force.  (  he  French,  about  half 
a  century  ago,  at  the  requeft  of  the  Caribs,  made  a  defeent 
from  Martinico,  and  attacked  the  negroes,  but  were  repul- 
fed  with  lofs  ;  and  found  it  their  intereft  to  conciliate  a 
friendfhip  with  both  nations  by  means  of  preients,  and  fur- 
nifhing  them  with  arms  and  ammunition. 

St  Vincent  was  long  a  neutral  ifland  ;  but,  at  the  peace 
of  1763,  the  French  agreed  that  the  right  to  it  fhould  be 
veiled  in  the  Englifti  ;  who,  in  the  fequel,  at  the  inftance 
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is  in  length  about  24  miles,  and  about  18 
in  breadth  ;  in  circumference  between  60  and  70.  The " 
climate  is  very  warm ;  at  leaf!  in  the  judgment  of  the  Eu- 
peans.  The  country  is  in  general  hilly,  in  fome  places 
mountainous;  but  interfperfed  with  a  variety  of  pleafant  val¬ 
leys,  and  fome  luxuriant  plains,  the  foil  being  everywhere  very 
fertile,  and  the  high  grounds  are  at  leaft:  in  general  eafy  of 
afeent.  Few  iflands  of  its  extent  are  fo  well  watered  :  for 
feveral  rivers  run  down  from  the  mountains,  and  fmaller 
ftreams  from  almoft  every  hill;  there  are  likewife  feveral  fine 
fprings  at  a  little  diftarice  from  the  fea.  The  inhabitants 
raife  all  kinds  of  ground  provifions  in  plenty,  and  with  little 
trouble.  The  rivers  fupply  them  with  a  variety  of  t  fn;  and 
the  fame  may  be  faid  of  the  fea  that  wafhes  their  coafts. 
They  have  abundance  of  excellent  fruits,  and  very  fine  tim¬ 
ber  fit  for  almoft  every  ufe ;  and  with  which  they  formerly 
fupplied  their  neighbours. 

in  1770  its  exports  were,  cotton,  284  bags,  at  iol .per 
bag,  2840 1.  Coffee,  4818  hundred- weight  one  quarter  fix 
pound,  at  3I.  5s.  per  hundred- weight,  15,659b  9  s.  8Jd.  Ca¬ 
cao,  1000  hogfheads  and  one  barrel,  at  25I.  per  hogfhead, 
and  12 1.  per  barrel,  25,012b  Rum,  346  hogfheads,  at  10b 
per  hogfhead,  3460b  Sugar.  2866  hogfheads,  at  17b  10s. 
per  hogfhead,  50,155b  In  all  to  Great  Britain,  97,126!. 

Total  110,501b- 


9s.  To  North  America,  13,375  1 

9s.  B^d.  W.  Long.  6i°.  N.  Lat.  130. 

VINCI  (Leonardo  da),  an  illuftrious  Italian  painter,  de¬ 
fended  from  a  noble  Tufcan  family,  was  born  in  the  caftle 
of  Vinci  near  Florence  in  1445.  He  was  placed  under 
Andrea  Verochia,  a  celebrated  painter  in  that  city;  but 
foon  furpafled  him  and  all  his  prcdeceflors  fo  much,  as  to 
be  reputed  the  mafter  of  the  third  or  golden  age  of  mo¬ 
dern  painting.  But  his  ftudies  were  far  from  terminating; 
here  ;  no  man’s  genius  was  more  univerfal :  he  applied  him- 
felf  to  arts,  to  literature,  and  to  the  accomplifhments  of  the 
body  ;  and  he  excelled  in  every  thing  which  he  attempted* 
Lewis  Sforza  duke  of  Milan  prevailed  on  him  to  be  direc¬ 
tor  of  the  academy  for  architefture  he  had  juft  eftablifhed  \ . 
where  Leonardo  foon  banifhed  all  the  Gothic  fafhions,  and 
reduced  every  thing  to  the  happy  fimplicity  of  the  Greek 
and  Roman  ftyle.  By  the  duke’s  order  he  conftrufted  the 
famous  aqueduft  that  fupplies  the  city  of  Milan  with  wa¬ 
ter  :  this  canal  goes  by  the  name  of  Mortefana ,  being  above 
200  miles  in  length,  and  condufts  the  water  of  the  river 
Adda  quite  to  the  walls  of  the  city.  In  1479,  he  was  de¬ 
filed  to  conftruft  fome  new  device  for  the  entertainment  of 
Louis  XII.  of  France,  who  was  then  to  make  bis  entrance 
into  Milan.  Leonaido  accordingly  made  a  very  curious 
automaton  in  the  form  of  a  lion,  which  marched  out  to  * 
meet  the  king,  reared  up  on  its  hinder-legs  before  him,  and 
opening  its  bread:,  difplaved  an  efcutcheon  with  fieur  de  iys  : 
quartered  on  it.  The  diforders  of  Lombardy,  with  the 
misfortunes  of  his  patrons  the  Storzi,  obliging  Leonardo  to 
quit  Milan,  he  retired  to  Florence,  where  he  flourifhed  under 
of  fome  rapacious  planters,  engaged  in  an  urjuft  war  agairift  the  Medici:  here  he  railed  the  envy  of  Michael  Angelo, 
the  Caribbees,  who  inhabited  the  windward  iide  of  the  who  was  his  contemporary;  and  Raphael,  from  the  ftudy 
ifland,  and  who  were  obliged  to  confent  to  a  peace,  by  of  his  works,  acquired  his  beft  manner  of  defigning.  At 
which  they  ceded  a  very  large  tiaft  of  valuable  land  to  the  length,  on  the  invitation  of  Francis  I.  he  removed  to  France 
ciown.  The  confequence  of  this  was,  that  in  the  next  war, 


m  1779,  they  greatly  contributed  to  the  reduftion  or  this 
ifland  by  the  French’,  who,  however,  reftored  it  by  the  peace 
of  1783.  Since  that  time  it  has  continued  in  the  poflef- 
fion  of  Great  Britain.  During  the  prefent  war,  the  Caribs 
revolted;  and,  affifted  by  the  French,  fpread  defolatior.  over 
the  whole  ifland.  By  the  exertions  of  the  governor,  how¬ 
ever,  and  the  Britifh  forces  in  the  Weft  Indies,  the  revolt 
is  in  a  great  meaiure  quelled,  though  it  will  be  long  before 
things  are  reftored  to  their  former  ftate* . 


when  above  70  years  of  age  ;  where  the  journey  and  change 
0/  climate  threw  him  into  his  laft  ficknefs :  he  languifhed 
for  fome  months  at  Fontainbleau,  where  the  king  came  fre¬ 
quently  to  fee  him  ;  and  one  day  riling  up  in  his  bed  to 
acknowledge  the  honour  done  him,  he  fainted,  and  Francis 
fupportirtg  him,  Leonardo  died  in  hi3  arms.  His  death 
happened  in  1520.  Some  of  his  paintings  are  to  be  feen 
in  England  and  other  countries,  but  the  great  eft  part  of 
them  are  in  Florence  and  France.  He  compofed  a  great 
number  of  difcouries  on  curious  fubjeftsj  but  none  of  therm 
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Vinculum  have- been  publifhcd  but  his  treatife  on  the  Art  of  Painting. 

II  — For  his  anatomical  knowledge,  fee  Anatomy  (hiftory 
of),  p.669. 

VINCULUM,  in  algebra,  a  chara&er  in  form  of  a  line, 
or  llroke  drawn  over  a  fadlor,  divifor,  or  dividend,  when 
compounded  of  feveial  letters  or  quantities  to  conne&  them, 
and  {hows  that  they  are  to  be  multiplied  or  divided,  See. 
together  by  the  other  term. 

Thus  dXa  +T— c  {hows  that  d  is  to  be  multiplied 
into  a  4*  b — c. 

VINE,  in  botany.  SeeViris. 

VINEGAR,  Acetum,  angreeable  acid  and  penetrating 
liquor,  prepared  from  wine,  cyder,  beer,  and  other  liquors  ; 
of  conliderable  ufe,  both  as  a  medicine  and  a  Luce.  ^  The 
word  is  French,  vinaigre  ;  formed  from  vin,  “  wine  $”  and 
uigre,  “  four.”  See  Acetum,  and  Chemistry -Index. 

'  Wine  and  other  vinous  liquors  are  changed  into  vinegar 
by  the  aeetous  fermentation.  1  he  aeetous  fermentation  is 
nothing  more  than  the  acidification  or  oxygenation  of  wine, 
Lavoifers  plocjUCed  the  open  air  by  means  of  the  abforption  of 
Cbemijlry.  oxygen<  vinegar  is  compofed  of  hydrogen  and  carbon, 
united  together  in  proportions  not  yet  afeertained,  imd  chan¬ 
ged  into  the  acid  ftate  by  oxygen.  .As  vinegar  is  an  acid, 
we  might  conclude  from  analogy,  that  it  contains  oxygen  ; 
but  this  is  put  beyond  doubt  by  dire&  experiments.  In  the 
firft  place,  we  cannot  change  wine  into  vinegar,  without 
the  contact  of  air  containing  oxygen  :  fecondly,  this  procefs 
is  accompanied  by  a  diminution  of  the  air  in  which  it  is 
carried  on  from  the  abforption  of  its  oxygen;  and,  thirdly, 
wine  may  be  changed  into  vinegar  by  any  other  means  of 
oxydation.  Independent  of  the  proofs  which  theie  fa&s 
furnifh  of  the  acetous  acid  being  produced  by  the  oxyge¬ 
nation  of  wine,  an  experiment  made  by  Mr  Chaptal,  pro- 
fefibr  of  chemiftry  at  Montpelier,  gives  a  diftinft  view  of 
what  takes  place  in  this  procefs.  He  impregnated  feme 
water  with  about  its  own  bulk  of  carbonic  acid  gas,  procu¬ 
red  fiom  beer  vats  in  fermentation  ;  and  placed  this  water 
in  a  cellar,  in  veffels  communicating  with  the  air,,  and  in  a 
{hort  time  the  whole  was  converted  into  acetous  acid.  1  his 
carbonic  acid  gas,  procured  from  beer  vats  in  fermentation, 
is  not  perfedly  pure,  but  contains  a  great  quantity  of  al¬ 
cohol  in  folution  ;  wherefore  water  impregnated  with  it 
contains  all  the  materials  neceffary  for  forming  the  acetous 
acid.  The  alcohol  furnifhes  hydrogen  and  one  portion  of 
carbon  ;  the  carbonic  acid  furnifhes  oxygen  and  the  reft  of 
the  carbon  ;  and  the  air  of  the  atmofphere  furnifhes  the  left 
of  the  oxygen  neceffary  for  changing  the  mixture  into  ace¬ 
tous  acid.  From  this  obfervation  it  follovvs,  that,  nothing 
but  hydrogen  is  wanting  to  convert  carbonic  acid  into  ace¬ 
tous  acid  ;  or,  more  generally,  that  by  means  of  hydrogen. ; 
and  according  to  the  degree  of  oxydation,  carbonic  acid 
may  be  changed  into  all  the  vegetable  acids  :  and,  on  the 
contrary,  that,  by  depriving  any  of  the  vegetable  acids  of 
their  hydrogen,  they  may  be  converted  into  carbonic  acid. 
*€baptal's  q!he  procefs  indicated  by  Boerhaave  for  making  vinegar 
Cbtmijlry .  -g  the  moft  frequently  ufed.  It  confifts  in  fixing  two 
cafks  in  a  warm  room  or  place.  Two  falfe  bottoms  of 
bafket-work  are  fixed  at  a  certain  diftance  from  the  bottom, 
upon  which  the  refufe  of  grapes -and  vine  twigs  are  placed. 
One  of  thefe  tuns  is  filled  with  wine,  and  the  other  only 
half  filled.  The  fermentation  begins  in  this  laft  ;  and,  when 
it  is  in  full  adtion,  it  is  checked  by  filling  the  cafk  up  with 
wine  out  of  the  other.  The  fermentation  then  takes  place 
in  the  laft- mentioned  cafk,  that  remained  half  filled  ;  and 
this  is  checked  in  the  fame  manner  by  pouring  back  the 
fame  quantity  of  liquid  out  of  the  other  :  and  in  this  way 
the  procefs  is  continued  till  the  vinegar  is  made,  which  is 
stifually  in  about  15  days.  When  the  fermentation  developes 
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itfeb,  the  liquid  becomes  heated  and  turbid  }  a  great  nitm-  Vn 
ber  of  filaments  are  feen  in  it ;  it  emits  a  lively  fmell ;  and 
much  air  is  abforbed,  according  to  the  pbfer  nation  of  the 
Abbe  Rozier.  A  large  quantity  of  lees  is  formed,  which 
fub Tides  when  the  vinegar  becomes  clear.  I  his  lees  is  very 
analogous  to  the  fibrous  matter. 

Vinegar  is  purified  by  diftillation.  The  firft  portions 
wl>ich  pafs  over  are  weak  ;  but  foon  afterwards  the  acetous 
acid  riles,  and  is  ftronger  the  later  it  comes  over  in  the  dif¬ 
tillation.  This  fluid  is  called  drilled  vinegar  ;  and  is  thus 
cleared  of  its  colouring  principle,  and  the  lees,  which  are 
always  more  or  lefs  abundant.  Vinegar  may  likewife  be 
concentrated  by  expofing  it  to  the  froft.  Tl  he  fuperabun^ 
dant  water  freezes,  and  leaves  the  acid  more  condenfed. 

Method  of  making  Cyder  Vinegar.—  The  cyder  (the  mean- 
eft  oc  which  will  ferve  the  purpofe)  is  firft  to  be  drawn  off 
fine  into  another  veffel,  and  a  quantity  of  the  rr  uft  of  ap¬ 
ples  to  be  added  :  the  whole  13  let  in  the  fun,  if  theie  be 
conveniency  for  it ;  and  at  a  week  or  nine  days  end  it  may 
be  drawn  off. 

Method  of  making  Beer  Vinegar.—  Take  a  middling  fort 
of  beer,  indifferently  well  hopped  ;  into  which,  when  it  has 
worked  well  and  grown  fine,  put  fome  rape,  or  hufks  of 
grapes,  ufualiy  brought  home  for  that  purpofe  :  mafh  them 
together  in  a  tub  ;  then  letting  the  rape  fettle,  draw  off  the 
liquid  part,  put  it  into  a  cafk,  and  fet  it  in  the  fun  as  hot  as 
may  be  ;  the  bung  being  only  covered  with  a  tile,  or  fhte- 
ftone  :  and  in  about  30  or  40  days  it  will  become  a  good 
vinegar,  and  may  pafs  in  ufe  as  well  as  that  male  of  wine, 
if  it  be  refined,  and  kept  from  turning  mufty. 

Or  thus  : — To  every  gallon  of  fpring  water  add  three 
pounds  of  Malaga  raifins  ;  which  put  into  an  earthen  jar, 
and  place  them  where  they  may  have  the  hotteft  fun  from 
May  till  Michaelmas  ;  then  prefling  all  well,  tun  the  liquor 
up  in  a  very  ftrong  iron-hooped  veffel,  to  prevent  its  bndt- 
ing :  it  will  appear  very  thick  and  muddy  when  newly  pref- 
fed  ;  but  will  refine  in  the  veffel,  and  be  as  clear  as  wine. 
Thus  let  it  remain  untouched  for  three  months  before  it  is 
drawn  off,  and  it  will  prove  excellent  vinegar. 

To  make  IVine  Vinegar.— Any  fort  of  vinous  liquor  being 
mixed  with  its  own  faeces,  flowers,  or  ferment,  and  its  tar¬ 
tar  firft  reduced  to  powder  ;  or  elfe  with  the  acid  and  au- 
ftere  ftalks  of  the  vegetable  from  whence  the  wine  was  ob¬ 
tained,  which  hold  a  large  proportion  of  tartar ;  and  the 
whole  being  kept  frequently  ftirring  in  a  veffel  which  has 
formerly  held  vinegar,  or  fet  in  a  warm  place  full  of  the 
fteams  of  the  fame,  will  begin  to  ferment  anevy,  conceive 
heat,  grow  foui  by  degrees,  and  foon  after  turn  into  vinegar. 

The  remote  fubjedts  of  acetous  fermentation  are  the  fame 
with  thofe  of  vinous  ;  but  the  immediate  fubje&s  of  it,  are 
all  kinds  of  vegetable  juices,  after  they  have  once  undergone 
that  fermentation  which  reduces  them  to  wine  :  for  it  is  ab- 
folutely  impoflible  to  make  vinegar  of  muft.  the  crude  juice 
of  grapes,  and  other  ripe  fruits,  without  the  previous  affift- 
ance  of  vinous  fermentation. 

The  proper  ferments  for  this  operation,  whereby  vinegar 
is  prepared,  are,  1.  The  fasces  of  all  acid  wines.  2.  The 
lees  of  vinegar.  3.  Pulverized  tartar,  efpecially  that  of 
Rhenifli  wine,  or  the  cream  or  cryftals  thereof.  4.  Vinegar 
itfelf.  5.  A  wooden  veffel  well  drenched  with  vinegar,  or 
one  that  has  long  been  employed  to  contain  it.  ^  6.  Wine 
that  has  often  been  mixed  with  its  own  fasces.  7..  T  he  twigs 
of  vines,  and  the  ftalks  of  grapes,  currants,  cherries,  or  other 
vegetables  of  an  acid  auftere  tafte.  8.  Bakers  leven,  after 
it  is  turned  acid.  9.  All  manner  of  ferments,  compounded 
of  thofe  already  mentioned. 

Vinegar  Concentrated .  See  Chemistry,  n°  881. 

Vinegar  (Salt  of).  See  Chemistry,  n°  882, 
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Rtk\n  fivta/R,  See  Animalcuw?,  ro  q, 
VINEYARD,  a  plantation  of  vines.  fThe  belt  filiation 
1  of  a  vineyard  is  on  the  declivity  of  a  hill  facing  the  fouth. 
VfO  (Thomas  de).  See  Cajetan. 

VIOL,  a  mufical  inllrurnent  of  the  fame  form  with  the 
violin,  and,  like  that,  (truck  with  a  bow. 

VIOLA,  in  botany  :  A  genus  of  plants  of  the  clafs  fyn- 
genefia,  order  monogynia  ;  in  the  natural  fyftem  arrauged 
under  the  29th  order,  Campanacea.  The  calyx  is  pcnta- 
phyllous;  the  corolla  five  peftaled,  irregular,  with  a  ne£tarium 
behind,  horn-fhaped ;  the  capfule  is  above  the  germen,  three 
valved,  monolocular.  There  are  28fpecies;  fix  of  which  are 
natives  of  Britain.  The  moll  important  of  thefe  are,  1* 
The  palujlrh ,  march  violet.  The  leaves  are  fmooth,  reni- 
form,  two  or  three  on  each  footftalk  :  flowers  pale  blue, 
fin  all,  inodorous.  An  infufion  of  the  flowers  is  an  excellent 
tcft  of  the  prefence  of  acids  and  alkalis.  2.  The  odorata, 
purple  fweet  violet,  has  leaves he^rt-fhaped,  notched:  flowers 
deep  purple,  Angle  ;  creeping  fcions.  The  flowers  of  this 
plant  taken  in  the  quantity  of  a  dram  or  two  are  faid  to  be 
gently  purgative  or  laxative,  and,  according  to  Bergius  and 
fome  others,  they  poffets  an  anodyne  and  pefforal  quality. 
3.  Tricolor,  panfies,  heartVeafe,  or  three  faces  under  a  hood. 
The  Items  arc  diffufe,  procumbent,  triangular  ;  the  leaves  ob¬ 
long,  cut  at  the  edges ;  flipuke  dentated  :  the  flowers  pur¬ 
ple,  yellow,  and  light  blue  ;  inodorous.' 

This  elegant  little  plant  merits  culture  in  every  garden, 
for  the  beauty  and  great  variety  of  its  three-coloured  flowers; 
and  it  will  fucceed  anywhere  in  the  open  borders,  or  other 
compartments,  difpofed  in  patches  towards  the  front  ;  either 
by  lowing  the  feed  at  once  to  remain,  or  by  putting  in 
young  plants  previoufly  railed  in  a  feed-bed  :  they  will  begin 
flowering  early  in  luminer,  and  will  continue  (hooting  and 
flowering  in  (ucceflion  till  winter ;  and  even  during  part  of 
that  (eafon  in  mild  weather. 

Tim  common  violet  is  propagated  by  parting  the  roots, 
fometimes  by  feed. 

VIOLATION,  the  a&  of  violating,  that  is,  forcing  a 
woman,  or  committing  a  rape  upon  her. — This  term  is  alfo 
ufed  in  a  moral  fenfe,  for  a  breach  or  infringement  of  a  law, 
ordinance,  or  the  like, 

VfOLET,  in  botany.  See  Viola. 

Violet- Crab,  in  zoology.  See  Cancer. 

VIOLIN,  or  Fiddle,  a  mufical  inllrurnent  mounted 
jvitli  four  firings  or  guts,  and  (truck  or  played  with  a  bow/' 
I  lie  ilyle  and  found  of  the  violin  is  the  gayeit  and  molt 
fprightly  of  all  other  inftruments ;  and  hence  it  is  of  all 
others  the  fitted  for  dancing.  Yet  there  are  ways  of  touch¬ 
ing  it,  which  render  it  grave,  foft,  languilhing,  and  fit  for 
church  or  chamber  mufic.— -It  generally  makes  the  treble 
or  liighelt  parts  in  concerts.  Its  harmony  is  from  fifth  to 
fifth.  Its  play  is  compofed  of  bafs,  counter-tenor,  tenor, 
and  treble  ;  to  which  may  be  added,  a  fifth  part ;  each 
part  has  four  fifths,  which  rife  to  a  greater  feventeenth. 

\  IOLONCELLO,  of  the  Italians,  is  properly  our  fifth 
violin  ;  which  is  a  little  bafs  violin  half  the  ixze  of  the  com¬ 
mon  bafs  violin,  and  the  filings  bigger  and  longer  in  pro¬ 
portion  :  confequently  its  found  is  an  o<5fave  lower  than  our 
bals  violin  ;  which  lias  a  noble  effect  in  concerts. 

VIPER,  in  zoology.  See  Coluber,  Poison,  and  Ser. 
pent  ;  in  which  lail  article  every  thing  concerning  the 
poilon  oi  the  viper,  for  which  we  referred  from  Poison,  is 
already  difeuffed. 

VIRAGO,  a  woman  of  extraordinary  (lature  and  corn- 
rage  ;  and  who,  with  the  female  (ex,  has  the  mien  and  air 
of  a  man,  and  performs  the  actions  and  exercife9  of  men. 

VIRGIL,  or  Publius  Virgilius  Maro,  the  moll  ex¬ 
cellent  of  all  the:  Latin  poets,  was  the  fon  of  a  potter  of 
Vol.  XVIII.  Part  II. 
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Andes,  near  Mantua,  where  he  was  born,  7*0  years  TL  Q, 
He  ftudied  firft  at  Mantua  ;  then  at  Cremona,  Milan,  and  v 
Naples  ;  whence  going  to  Rome,  he  acquired  the  efteem  of 
the  greateft  wits  and  moil'  illuftrioas  perfons  of  his  time  ; 
and  among  others  of  the  emperor  Auguftus,  Maecenas,  and 
Pollio.  Pie  was  well  (killed  not  only  in  polite  literature 
and  poetry,  but  alfo  in  philofophy,  the  mathematics,  geo¬ 
graphy,  medicine,  and  natural  hiftory.  Though  one. -of  the 
greatefc  geniufes  of  his  age,  and  the  admiration  of  the  Ro¬ 
mans,  he  always  preferved  a  fingular  modefiy,  and  lived  chafte 
at  a  time  when  the  manners  of  the  people  were  extreme- 
.  ly  corrupt.  He  carried  Latin  poetry  to  fuch  an  high  per¬ 
fection,  that  he  was  juftly  efieerr.ed  the  prince  of  Latin 
poets.  He  firft  turned  himfeif  to  pafloral  ;  and  being  cap«- 
tivated  with  the  beauty  and  fvveetnefs  of  Theocritus,  was 
ambitious  to  introduce  this  new  ipee’es  of  poetry  among 
the  Romans.  His  firft  performance  in  this  way  is  fuppofed 
to  have  been  written  U.  C.  709,  the  year  before  the  death 
or  Julius  Cacfar,  when  the  poet  was  in  his  25th  year  :  it  Is 
intitled  Alexis .  Pofilbly  Palawan  was  his  fecond  :  it  is  a 
dole  imitation  of  the  fourth  and  fifth  Idylls  of  Theocritus. 
Mr  Wharton  places  Silenns  next ;  which  is  faid  to  have  been 
publicly  recited  on  the  Rage  by  Cytheris,  a  celebrated  co¬ 
median.  Virgil’s  fifth  eclogue  is  compofed  in  allufion  to 
the  death  and  deification  of  Caefar.  The  battle  of  Philippi 
in  712  having  put  an  end  to  the  Roman  liberty,  the  vete¬ 
ran  foldiers  began  to  murmur  for  their  pay  ;  and  Auguftus, 
to  reward  them,  diftribiitcd  among  them  the  lands  of  Man¬ 
tua  and  Cremona,  Virgil  was  involved  in  this  common 
calamity  ;  and  applied  to  Varus  and  Pollio,  who  warmly 
recommended  him  to  Auguftus,  and  procured  for  him  his 
patrimony  again.  Full  of  gratitude  to  Auguftus,  he  com¬ 
peted  the  Tityrus ,  in  which  he  introduces  two  fhepherds  ; 
one  of  them  complaining  of  the  diftra&ion  of  the  times, 
and  of  the  havock  the  foldiers  made  among  the  Mantuan 
farmers;  the  other  rejoicing  for  the  recovery  of  his  eftate, 
and  promifing  to  honour  as  a  god  the  perfon  who  reftored 
it  to  him.  But  our  poet’s  joy  was  not  of  long  continuance; 
for  we  are  told,  that  when  he  returned  to  take  pofTefllon  of  his 
farm,  he  was  violently  affaulted  by  the  intruder,  and  would 
certainly  have  been  killed  by  him  if  he  had  not  efeaped  by 
fwi aiming  haftily  over  the  Mincio.  Upon  this  unexpected  dis¬ 
appointment,  he  returned  to  Rome  to  renew  his  petition;  and 
during  his  journey  feems  to  have  compofed  his  ninth  eclogue. 
The  celebrated  eclogue,  intitled  Pollio,  was  compofed  U.  C. 

714,  upon  the  following  occafion  :  The  conful  Pollio  on  the 
part  of  Antony,  and  Maecenas  on  the  part  of  Caefar,  had  made 
up  the  differences  between  them  ;  by  agreeing,  that  O&avia, 
half  filler  to  Caefar,  (hould  be  given  in  marriage  to  Antony. 
This  agreement  caufed  an  univerfal  joy  ;  and  Virgil,  in  his 
eclogue,  teftified  his.  Oftavia  was  with  child  by  her  late 
hufband  Marcellus  at  the  time  of  this  marriage  ;  and  where¬ 
as  the  Sibylline  oracles  had  foretold,  that  a  child  was  to  be 
born  about  this  time,  who  (hould  rule  the  world,  and  efla- 
blifh  perpetual  peace,,  the  poet  ingeniously  fuppofes  the 
child  in  O&avia’s  womb  to  be  the  glorious  infant,  under 
whofe  reign  mankind  was  to  be  happy,,  the  golden  age  to 
return  from  heaven,  and  fraud  and  violence  to  be  no  more. 

In  this  celebrated  poem,  the  author,  with  great  delicacy  at 
the  fame  time,  pays  his  court  to  both  the  chiefs,  to  his 
patron  Pollio,  to  O&avia,  and  to  the  unborn  infant.  In 

715,  Pollio  was  fent  againft  the  Parthini,  a  people  of  Illy- 
ricum  ;  and  during  this  expedition,  Virgil  addreffed  to  him 
a  beautiful  eclogue,  called  Pharmaceutria .  His  tenth  and 
laft  eclogue  was  addreffed  to  Gallus. 

In  his  34th  year,  he  retired  to  Naples,  and  laid  the 
plan  of  his  Georgies ;  which  he  undertook  at  the  intreatiea 
of  Maecenas,  to  whom  he  dedicated  them.  Tim  wife  and 
4  O  able 
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able  minifUr  refolded,  if  poffible,  to  revive  the  decayed  fpi-  vols  4to. 
rit  of  hufbandry ;  to  introduce  a  tafte  for  agriculture,  even 
among  the  great;  and  could  not  think  of  a  better  method  to 
effeft  this, 'than  to  recommend'd  by  the  infinuating  charms 
of  poetry.  Virgil  fully  anfwered  the  expectations  of  his  pa¬ 
tron  by  his  Georgies.  They  are  divided  into  four  books. 

Corn  and  ploughing  are  the  fnbjedt  of  the  firll,  vines  of  the 
fccond,  cattle  of  the  third,  and  bees  of  the  fourth. 

He  is  fuopofed  to  have  been  in  his  45th  year  when  he 
began  to  write  the  iEneid  ;  the  defign  of  which  was  to  re¬ 
concile  the  Romans  to  the  government  of  Auguftus.  Au- 
gullus  was  eager  to  ptrufe  this  poem  before  it  was  finiftied; 

*nd  intreated  him  by  letters  to  communicate  it.  Macrobius 
has  preferved  to  us  part  of  one  of  Virgil's  anfwers  to  the 
emperor,  in  which  the  poet  excufes  himfelf :  who,  however, 
at  length  complied,  and  read  himfelf  the  fixth  book  to  the 
emperor  ;  when  Octavia,  who  had  juft  loft  her  fon  Marcel- 
lus,  the  darling  of  Rome,  and  adopted  fon  of  Auguftus, 
made  one  of  the  audience.  Virgil  had  artfully  inferted  that 
beautiful  lamentation  for  the  death  of  young  Marcellus,  be- 
ginning  with— 0  note,  ingentem  luffum  tie  quart  tuorum— but 
fupprefied  his  name  till  he  came  to  the  line — Tu  Marcellus 
eris  :  upon  hearing  which,  Oftavia  could  bear  no  more,  but 
fainted  away ;  overcome  with  furprife  and  forrow.  When  (he 
recovered,  fhc  made  the  poet  a  prefent  of  ten  fefterces  for  every 
line,  which  amounted  in  the  whole  to  above  200c  1. 

The  iEneid  being  brought  to  a  concluiion,  but  not  to  the 
perfection  our  author  intended  to  give  it,  he  refolved  to  tra¬ 
vel  into  Greece,  to  correft  and  polifh  it  at  leilure.  It  was 
probably  on  this  occafion  that  Horace  addreffed  that  affec¬ 
tionate  ode  to  him,  Sic  te  Diva  potent  Cypri,  br.  Auguftus 
returning  victorious  from  the  eaft,  met  with  Virgil  at  Athens, 
who  thought  himfelf  obliged  to  attend  the  emperor  to  Italy: 
but  the  poet  was  fuddenly  fazed  with  a  fatal  diltemper, 
which  being  increafed  by  the  agitation  of  the  veffel,  put  an 
end  to  his  life  as  loon  as  he  landed  at  Brunduiium,  in  his 
5 2d  year.  He  had  ordered  in  his  will,  that  the  jEneid 
fhould  be  burnt  as  an  unfinilhed  poem  ;  but  Auguftus  for¬ 
bade  it,  and  had  it  delivered  to  Vanus  and  Rucca,  with  the 
ftri&eft  charge  to  make  no  additions,  but  only  to  publifh 
it  correctly.  He  died  with  fuch  fteadinefs  and  tranquilli¬ 
ty,  as  to  be  able  to  diitate  his  own  epitaph  in  the  following 
words : 


Mantua  me  genuit  :  Calabri  rapuere ,  tenet  nunc 
Parthenope  :  cecini  P  ajcua ,  Purdy  Duces . 

Hie  bones  were  carried  to  Naples,  according  to  his  earned 
yequeft  ;  and  a  monument  was  ereded  at  a  fmall  diftance 

from  the  city.  # 

Virgil  was  of  a  fwarthy  complexion,  tall,  of  a  hckly  con- 
ftitution,  and  affiided  with  frequent  head-achs  and  fpitting 
of  blood.  Pie  was  fo  veiy  bafhful,  that  he  often  ran  into 
the  {hops  to  prevent  being  gazed  at  in  the  ftreets ;  yet  was 
fo  honoured  by  the  Roman  people,  that  once  coming  into 
the  theatre,  the  whole  audience  rofe  up  out  of  refped  to 
him.  He  was  of  a  thoughtful  and  melancholy  temper  ;  he 
fpoke  little,  and  loved  retirement  and  contemplation.  .  H k 
fortune  was  affluent ;  he  had  a  fine  houfe  and  well- furnifhed 
library  near  Maecenas’s  gardens,  on  the  Efquiline  mount  at 
Rome,  and  alio  a  delightful  villa  in  Sicily.  He  was  fo  be- 
aevolent  and  inoffcnfive,  that  mod  of  his  contemporary  po¬ 
ets,  though  they  envied  each  other,  agreed  in  loving  and 
-  edeeming  him.  He  reviled  his  verfes  with  prodigious  Seve¬ 
rity ;  and  ufed  to  compare  himfelf  to  a  fhe  bear,  which  licked 

Jier  cubs  into  fhape.  . 

The  bed  edition  of  Virgil’s  works  are  thofe  of  Moivicius, 
with  the  notes  of  Servius,  printed  at  Lewarden  in  1717,  2 
Vols  4to ;  and  that  of  Barman,  at  Amfterdam,  1746,  ia  4 
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There  are  feveral  Engliih  tranflations,  which  are 
well  known. 

Virgil  (Polydore),  an  Engliih  hidorian,  born  at  Urbi- 
no  in  Italy,  was  lent  in  the  beginning  of  the  16th  century, 
ky  pope  Alexander  VT.  as  fub-colledor  of  the  Papal  tax, 
called  Peter-pence ,  in  this  kingdom.  He  had  not  been  long 
in  England  before  he  obtained  preferment  in  the  church  ; 
for  in  1503  he  was  prefented  to  the  redory  of  Church- 
Langton  in  the  archdeaconry  of  Leicefter.  In  1507  he  was 
collated  to  the  prebend  of  Scamlefby  in  the  church  of  Lin¬ 
coln  ;  and  in  the  fame  year  was  made  archdeacon  of  A  ells, 
and  prebendary  of  Hereford.  In  1513,  he  retigned  his  pre- 
bend  of  Lincoln,  and  was  collated  to  that  of  Oxg?.te  in  St 
Paul’s,  London.  We  aie  told,  that  on  his  preferment  to 
the  archdeaconry  of  Wells,  he  refigned  the  office  of.fub- 
colledor  to  the  pone,  and  determined  to  fpend  the  remainder 
of  his  life  in  England,  the  Hiftory  of  which  kingdom  he  be¬ 
gan  in  the  year  1 505,  at  the  command  of  Henry  VII.  That 
work  cod  him  12  years  labour.  I11  1526,  he  fmifted  his 
treatile  on  Prodigies.  Polydore  continued  in  England  du¬ 
ring  the  whole  reign  of  Henry  VIII.  and  part  of  that  of 
Edward  VI.  whence  it  is  concluded  that  he  was  a  moderate 
Papift.  In  1950,  being  now  an  old  man,  he  requefled  leave 
to  revifit  his  native  country.  He  was  accordingly  difmifled 
with  a  prefent  of  300  crowns,  together  with  the  privilege 
of  holding  his  preferments  to  the  end  of  his  life.  .  He  died 
at  Urbino  in  the  year  1 555*  an  hiftorian,  he  is  accufed 

by  fome  as  a  malignant  flanderer  of  the  Englifh  nation;  yet 
Jovius  remarks,  that  the  French  and  Scotch  accuie  him  of 
having  flattered  that  nation  too  much  :  (^ee  his  El  eg.  cap. 

1 35.  p.  179).  Befides  the  above,  he  wrote,  1.  De  rerum 
inventorlbus  ;  of  which  an  Englifh  translation  was  publiflied 
by  Langley  in  1663.  It  was  alfo  tranflated  into  French  and 
Spanifh.  2*  De  pro  digits  et  foritbus.  3.  Epifcoporum  Anglia 
catalogus.  Manufcript.  4.  De  vita  per fettay  Baiil,  1546, 

1 553,  8vo.  5.  Ep'tftola  erudita  ;  and  fome  other  works. 

VIRGINIA,  one  of  the  United  States  of' North  Ame¬ 
rica,  is  bounded  on  the  eaft  by  the  Atlantic  Ocean,  on  the 
north  by  Pennfylvania  and  the  river  Ohio,  on  the  weft  by  the 
Mifiiffippi,  on  the  fouth  by  North  Carolina. 

Thele  boundaries  include  an  area  fome  what  triangular  of 
121,525  miles,  whereof  79,650  lie  weftward  of  the  Allega¬ 
ny  mountains,  and  57,034  weftward  of  the  meridian  of  the 
mouth  of  the  Great  Kanhaway.  This  ftate  is  therefore  one 
third  larger  than  the  iflands  of  Great  Britain  and  Ireland, 
which  are  reckoned  at  £8,357  fyuare  m'les- 

The  principal  rivers  in  Virginia  are,  Roanoke,  James  ri¬ 
ver,  which  receives  the  Rivanna,  Appamattox,  Lhicknhomi- 
ny,  Nanfemond,  and  Elizabeth  rivers  ;  York  river,  which  is 
formed  by  the  jundion  of  Pamunky  and  Mattapony  rivers ; 
Rappahannok,  and  Patomak. 

The  mountains  are  not  folitary  and  fcattered  confufedly 
over  the  face  of  the  country  ;  they  commence  at  about  1 50 
miles  from  the  fea-coaft,  and  are  difpoled  in  ridges  one  be¬ 
hind  another,  running  nearly  parallel  with  the  coaft,  though 
rather  approaching  it  as  they  advance  north- eaft wardly.  To  yirgim> 
the  fouth  weft,  as  the  trad  of  country  between  the  fea  coaft 
and  the  Mifiiffippi  becomes  narrower,  the  mountains  con¬ 
verge  into  a  Angle  ridge,  which,  as  it  approaches  the  Gulpli 
of  Mexico,  fubfldes  into  plain  country,  and  gives  rife  to  fome 
of  the  waters  of  that  Gulph.  ^ 

From-  the  great  extent  of  Virginia,  it  may  be  expected 
that  the  climate  is  not  the  fame  in  all  its  parts.  It  is  re¬ 
markable  that,  proceeding  on  the  fame  parallel  of  latitude 
veftwardly,  the  climate  becomes  colder  in  like  manner  as 
when  you  proceed  northwardly.  This  continues  to  be  the 
cafe  till  you  attain  the  fummit  of  the  Allegany,  which  is 
the  higheft  land  between  the  ocean  and  the  Mifiiffippi* 
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m»i.  From  thence,  descending  in  the  fame  latitude  to  the  Miffif- 
™  fippi,  the  change  reveries ;  and,  if  we  may  believe  travellers, 
it  becomes  warmer  there  than  it  is  in  the  fame  latitude  on 
the  fea-fide.  Their  teftimony  is  (Lengthened  by  the  vege¬ 
tables  and  animals  which  fubftft  and  multiply  there  naturally, 
and  do  not  on  the  fea-coalt.  Thus  catalpas  grow  fpontane- 
oufly  on  the  Miffiffippi  as  far  as  the  latitude  of  37,  and  reeds 
■us  tar  as  38,  degrees.  Perroqnets  even  winter  on  the  Sioto 
in  the  39th  degree  of  latitude.  In  the  fummer  of  1779, 
when  the  thermometer  was  at  90  degrees  at  Monticello,  and 
9 6  degrees  at  Williamfburg,  it  was  I  jo  degrees  at  Kafkafkia, 
Perhaps  the  mountain,  which  overhangs  this  village  on  the 
north  fide,  may  by  its  reflection  have  contributed  fomevvhat 
to  produce  this  heat. 

The  number  of  free  inhabitants  in  this  ftate  in  1782  wa6 
296,852,  flaves  270,762.  The  number  of  free  inhabitants 
were  to  the  number  of  flaves  nearly  as  1 1  to  10. 

>  The  college  of  William  and  Mary  is  the  only  public  fe- 
imnary  of  learning  in  Virginia.  It  was  founded  in  the  time 
of  king  William  and  queen  Mary,  who  granted  to  it  20,000 
acres  of  land,  and  a  penny  a  pound  duty  011  certain  tobaccoes 
exported  from  Virginia'and  Maryland.  The  affembly  alfo 
gave  it  by  temporary  law  a  duty  on  liquors  imported,  and 
(kins  and  furs  exported.  From  thefe  refources  it  received 
upwards  of  3000  1.  cammunikis  annis.  The  buildings  are  of 
brick,  fufficient  for  an  indifferent  accommodation  of  perhaps 
ico  fiudents.  By  its  charter  it  was  to  be  under  the  go¬ 
vernment  of  20  vifitors,  who  were  to  be  its  legiflators  ;  and 
to  have  a  prefident  and  fix  profefforfhips,  which  at  prefent 
ftand  thus:  —  A  profefforfhip  for  Law  and  Police;  Anato¬ 
my  and  Medicine  ;  Natural  Philofophy  and  Mathematics  ; 
Moral  Philofophy,  the  Law  of  Nature  and  Nations,  the  Fine 
Arts;  Modern  Languages.  For  the  Brafferton.  T’he col¬ 
lege  edifice  is  a  huge,  mifhapen  pile,  which,  but  that  it  has 
a  roof,  would  be  taken  for  a  brick-kiln.  In  1787,  there 
were  about  30  young  gentlemen  members  of  this  college,  a 
large  proportion  of  which  were  law  ftudents.  There  are  a 
number  of  flouriflung  academies  in  Virginia  ;  one  in  Prince 
Edward  county,  one  at  Alexandra,  one  at  Norfolk,  one  at 
Hanover,  and  others  in  other  places. 

1  he  prefent  denominations  of  Chriftians  in  Virginia  are 
Prefbyterians,  who  are  the  moft  numerous,  and  inhabit  the 
weftern  parts  of  the  ftate  ;  Epifcopalians,  who  are  the  moll 
ancient  fettlers,  and  occupy  the  eaftern  and  firft  fettled  parts 
of  the  Hate.  Intermingled  with  tlieie  are  great  numbers  of 
Baptids  and  Methodifls.  The  bulk  of  thefe  laft  mentioned 
religious  feCts  are  of  the  poorer  fort  of  people,  and  many  of 
them  are  very  ignorant  (as  is  indeed  the  cafe  with  the  other 
denominations),  but  they  are  generally  a  virtuous  well-mean¬ 
ing  let  of  people. 

Virginia  has  produced  fome  of  the  moft  diftinguifhed  men 
that  have  been  a&ive  in  effecting  the  two  late  important  re¬ 
volutions  in  America,  whofe  political  and  military  character 
will  rank  among  the  firft  in  the  page  of  hillory.  The  great 
body  o1  the  people  do  not  concern  themfelves  with  politics;  lb 
that  their  government,  though  nominally  republican,  is  in  faCl 
oligarchical  or  ariftocratical.  The  Virginians  who  are  rich,  are 
in  general  fenfible,  polite,  and  hofpitable  and  of  an  indepen¬ 
dent  fpirit.  The  poor  are  ignorant  and  abjeCt ;  all  are  of  an 
>nquifitive  turn,  and  in  many  other  refpeCts  very  much  refem- 
ble  the  people  in  the  eaftern  dates.  There  is  a  much  greater 
difparity  between  the  rich  and  the  poor  in  Virginia  than  in 
any  of  the  northern  Hates.  A  fpirit  for  literary  inquiries, 
if  not  altogether  confined  to  a  few,  is,  among  the  body  of 
the  people,  evidently  fubordinate  to  a  fpirit  of  gaming  and 
barbarous  fports.  At  almoft  every  tavern  or  ordinary  on 
the  public  road  there  is  a  billiard  table,  a  backgammon 
table,  cards,  and  other  implements  for  various  games.  To 


thefe  public  houfes  the  gambling  gentry  in  the  neighbour¬ 
hood  refort  to  kill  time  which  hangs  heavily  upon  them;  and 
at  this  bufinefs  they  are  extremely  expert,  having  been  ac- 
cuftomed  to  it  from  their  earlieft  youth.  The  paffion  for  cock- 
fighting,  a  diverfion  not  only  inhumanly  barbarous,  but  in¬ 
finitely  beneath  the  dignity  of  a  man  of  fenfe,  is  fo  predo¬ 
minant,  that  they  even  advertife  their  matches  in  the  public 
newfpapers. 

The  executive  powers  are  lodged  in  the  hands  of  a  go¬ 
vernor  chofen  annually,  and  incapable  of  aCting  moie  than 
three  years  in  feven.  He  is  aftifted  by  a  council  of  eight 
members.  The  judiciary  powers  are  divided  among  feveral 
courts.  Legiflation  is  exercifed  by  two  houfes  of  affembly, 
the  one  called  the  Houfe  of  Delegates ,  compofed  of  two  mem¬ 
bers  from  each  county,  chofen  annually  by  the  citizens  pof- 
feffing  an  eftate  for  life  in  100  acres  of  uninhabited  land,  or 
25  acres  with  a  houfe  on  it,  or  in  a  houfe  or  lot  in  fome  town. 
The  other  called  the  Senate ,  confiding  of  24  members,  chofen 
quadrennially  by  the  fame  eleCtors,  who  for  this  purpofe  are 
diftributed  into  24  diftriCts.  The  concurrence  of  both  houfes 
is  necefiary  to  the  paffage  of  a  law.  They  have  the  appoint¬ 
ment  of  the  governor  and  council,  the  judges  of  the  fuperior 
courts,  auditors,  attorney-general,  treafurer,  tegifter  of  the 
land  office,  and  delegates  to  Congrefs. 

Before  the  prefent  war,  there  was  exported  from  this  ftate, 
communibus  annis ,  nearly  as  follows  : 


Articles. 

Quantity. 

Tobacco,  -  - 

55,000  hhds.  of  1000  lb. 

Wheat,  - 

SoojCoo  bulheis 

Indian  Corn,  -  - 

600,000  bulheis 

Skij  ping, 

Mails,  planks,  Ikantling,  Ihinglcs,  flaves, 

Tar,  pitch,  tu rpt-n tine,  c- 

Peltry,  viz.fkins  of  deer  heavers,  otters,  7 
mufk-rats,  racoons,  foxes,  -  $ 

30,000  barrels 

180  hhds.  of  60O  lb. 

Pork,  - 

4jOOo  barrels 

Flax  feed,  hemp,  cotton, 

Pit  coal,  pig  iron, 

Peafe,  - 

5,000  bulheis 

Beef, 

x,ooo  barrels 

Sturgeon,  white  fliad,  herring, 

Brandy  from  peaches  and  apples,  whifky, 

Horles, 

The  amount  of  the  above  articles  is  850,0001.  Virginia  money, 
or  607.142  guineas. 

The  whole  country  before  it  was  planted  was  one  conti¬ 
nued  foreft  interfperfed  with  marfhes,  which  in  the  Weft  In¬ 
dies  they  call  fwamps .  No  country  now  produces  greater 
quantities  of  excellent  tobacco  ;  and  the  foil  is  generally  fo 
fandv  and  fhallow,  that  after  they  have  cleared  a  frefh  piece 
of  ground  out  of  the  woods,  it  will  not  bear  tobacco  after 
two  or  three  years  unlefs  cow-penned  and  well  dunged.  The 
fore  Its  yield  oaks,  poplars,  pines,  cedars,  cypreffes,  fweet 
myrtles,  chefnuts,  hickery,  live  oak,  walnut,  dog-wood, 
alder,  hazel,  chinkapins,  locuft-trees,  faffafras,  elm,  affi, 
beech,  with  a  great  variety  of  fweet  gums  and  incenfe, 
which  diftil  from  feveral  trees;  pitch,  tar,  rofirn,  turpentine, 
plank- timber,  mails,  and  yards.  Virginia  yields  alfo  rice, 
hemp,  Indian  corn,  plenty  of  pafture,  with  coal,  quarries  of 
done,  and  lead  and  iron  ore. 

VIRGO,  in  aftronomy,  one  of  the  figns  or  conftellations 
of  the  zodiac. 

VIRGULA  DiviNiTORiA,  divining  rod.  See  Mine, 
Vol.  XI L  p.  41. 

VIRTUAL,  or  Potential  ;  fomething  that  lias  a 
power  or  virtue  of  aCting  or  doing.  The  term  is  chiefiy 
underftood  of  fomething  that  aCts  by  a  fecret  inviftble  caufe, 
in  oppofition  to  aCtual  and  fenfible. 

VIRTUE,  a  term  ufed  in  various  fignifications.  In  the 
4  O  2  general 
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general  It  denotes  power,  or  the  perfection  of  any  thing, 
whether  natural  or  luperiiatural,  animate  or  inanimate,.  el- 
,  fentia]  or  acceffory.  But,  in  its  more  proper  or  rdlrained 
fenfe,  virtue  fignifies  a  habit,  which  improves  and  perfe&s 
the  pofleffor  and  his  aClions.  See  Moral  Philosophy, 
n°  84. 

VIRTUOSO,  an  Italian  term  lately  introduced  into  the 
Englifh,  fignifying  a  man  of  curiofity  and  learning,  or  one 
who  loves  and  promotes  the  arts  and  fciences.  But  among 
us  the  term  feems  to  be  appropriated  to  thofe  who  apply 
themfelves  to  fome  curious  and  quaint  rather  than  immedi¬ 
ately  ufeful  ait  or  ftudy ;  as  antiquaries,  colledors  of  larities 
of  any  kind,  microfcopical  obfervers,  &c. 

VIRULENT,  a  term  applied  to  any  thing  that  yields  a 
virus ;  that  is,  a  contagious  or  malignant  pus. 

VISCERA,  in  anatomy,  a  term  fignifying  the  fame  with 
entrails  ;  including  the  heart,  liver,  lungs,  ipleen,  inteilines, 
and  other  inward  parts  of  the  body. 

VISCIDITY,  or  Viscosity,  the  quality  of  fomething 
that  is  vifcid  or  vifcous ;  that  is,  glutinous  and  fticKy  like 
bird-lime,  which  the  Latins  call  by  the  name  of  vifcus. 

VISCOUNT  {Vice  Comet),  was  anciently  an  officer  un¬ 
der  an  earl,  to  whom,  during*  his  attendance  at  court,  he 
aCled  as  deputy  to  look  after  the  affabs  of  the  country.  But 
the  name  was  afterwards  made  ufe  of  as  an  arbitrary  title  of 
honour',  without  any  fhadow  of  office  pertaining  to  it,  by 
Henry  VI. ;  when,  in  the  18th  year  op  his  reign,  he  created 
John  Beaumont  a  peer  by  the  name  of  vifcount  Beaumont  / 
which  was  the  firft  inkance  of  the  kind. 

A  vifcount  is  created  by  patent  as  ail  earl  is ;  his  title  is 
Right  Honourable ;  his  mantle  is  two  doublings  and  a  half 
of  plain  fur  ;  and  his  coronet  has  only  a  row  of  pearls  clofe 
to  the  circle. 

VI  SCUM,  in  botany;  a  genus  of  plants  of  the  clufs  dU 
cecia,  order  tetrandrin ,  and  in  the  natural  fyltem  arranged 
under  the  48th  order,  aggregates.  The  male  calyx  is  qua¬ 
dripartite;  the  antheras  adhere  to  the  calyx:  the  female  calyx 
confifts  of  four  leaves;  there  is  no  (lyle;  the  ftigma  is  obtute. 
There  is  no  corolla  ;  the  fruit  is  a  berry  with  one  feed. 


ily  one  of  which  is  a  native  of  Br 


There  are  9  fpecies  ;  y  ^ - 

tain,  viz.  the  album ,  or  common  miffeltoe.  It  is  a  (Hrnb 
growing  on  the  bark  of  feveral  trees  :  the  leaves  are  conju¬ 
gate  and  elliptical,  the  item  forked  ;  the  flowers  whitiih  in 
the  alee  of  the  leaves.  This  plant  was  reckoned  facred 
among  the  druids.  .  .  , 


VISHNOU,  that  peri'on  in  the  triad  of  the  Bramins 


who  is  confidered  as  the  preferver  of  the  univerfe.  Brahma 
is  the  creator  and  Siva  the  destroyer ;  and  thefe  two,  with 
Viffinou,  united  in  lome  inexplicable  manner,  conftitute  Brah* 
me,  or  the  fupreme  nuraen  of  the  Hindoos.  See  Polythe¬ 
ism,  n°  36. 

VISIBLE,  fomething  that  is  an  objed  of  fight  or  viflon; 
or  fomething  wherehy  the  eye  is  affeded  fo  as  to  produce 
this  fenfation. 

V1SIER,  an  officer  or  dignitary  in  the  Ottoman  empire, 
whereof  there  are  two  kinds  ;  one  called  by  the  Turks  T7*- 
fier-axem,  that  is,  “  {grand  vifier,”  is  the  prime  minifter  of 
"Rate  in  the  whole  empire.  He  commands  the  army  in  chief, 
and  prefides  in  the  divan  or  great  council.  Next  to  him  are 
fix  other  fubordinate  vifiers,  called  vifiers  of  the  .  bench  ;  who 
officiate  as  his  counfellors  or  affieffiors  in  the  divan. 

VISION,  in  optics,  the  aft  of  feeing  or  perceiving  ex¬ 
ternal  objeds  by  means  of  the  organ  of  fight,  the  eye.  See 
Anatomy,  n°  142,  and  Metaphysics,  n°  49 — 5 4- 

VISTULA,  or  Weisel,  a  large  river  of  Poland,  which 
taking  its  rife  in  the  mountains  fouth  of  Silefia,  vifits  Cra¬ 
cow,  Warfaw,  &c.  and  continuing  its  courfe  northward,  falls 
into  the  Baltic  fea  below  Dantzic. 
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VISUAL,  in  (general,  fomething  belonsyng  to  vifian. 

VI  TAL,  in  phyfiology,  an  appellation  given  to  whatever 
miuifters  principally  to  the  continuum?  or  maintaining  life 
in  the  bodies  of  animals  :  thus  the  heart,  lungs,  and  brain, 
aie  called  vital  parts  ;  and  the  operations  of  tittle  parts 
by  which  the  life  of  animals  is  maintained  are  called  vital 
Junctions. 

V1TALIANO  (Don?.ti),  an  eminent  naturalik,  was 
born  in  Padua  the  8th  of  September  1717.  He  ffiowed 
from  his  childhood  the  greatek  inclination  for  botany  and 
natural  hiitpry  ;  and,  at  the  age  of  twelve  years,  knew  all 
the  medicinal  plants,  and  had  madq  a  collection  of  natural 
productions.  When  fome  years  older,  he  profited  by  the 
friend  {hip  of  the  celebrated  Pontedero,  and  was  generoufly 
f  urn  idled  with  books  and  informations  by  the  living,  profef- 
for  Vallifneri  junior.  His  bell  mailers  were,  however,  his 
own  mountain  and  maritime  peregrinations ;  which  he  be* 
gan  in  Dalmatia  in  1743,  and  continued  for  five  years. 
Pie  was  chofen  for  adjutant  to  the  marquis  .  Poleni,  public 
profeffor  of  experimental  phyfic,  and  cultivated  under  lo 
great  a  mailer  all  the  parts  of  pliyfico-mathematics.  With 
him  he  made  a  journey  to  Rome,  arid  there  became  an  inti¬ 
mate  friend  of  Leprotti  the  papal  phyfician,  to  whom  he 
alter*  arcis  dedicated  his  Saggio  della  jloria  natnrale  delP  Adn- 
aiico  ;  a  work  of  great  merit,  which  count. Ginanni  of  Ra¬ 
venna  endeavoured  to  depreciate,  though  with  little  luccefs. 
The  effay  of  Donati  was  publilhed  in  1750,  and  was 
•afterwards  transited  into  French..  The  lame  which  our 
author  acquired  induced  his  Sardinian  majelly  to  appoint 
him  profeffor  of  botany  and  natural  hiilory  at  Turin.  He 
>vent*  there  very  willingly  ;  made  many  excurfions  among 
the  mountains  of  Savoy  and  Genoa,  and  would  have  been 
happy  could  he  always  have  converfed  with  the  mountain¬ 
eers,  who  generally  are  harmlefs  people.  1  he  king  his 
maker  fent  him  out  of  the  way  of  his  enemies,  whole  envy 
and  hatred  his  merit  alone  had  raifed;  he  commanded  him  to 
fet  out  on  a  voyage  to  Egypt,  and  from  thence  to  vifit  Sy¬ 
ria,  Palellme,  Arabia,  and  the  Eak  Indies,  to  make  ohfer- 
vations  and  to  coiled  the  rarell  productions  of  nature.  In 
1759  ^1C  Alexandria,  law  Egypt  as  far  as  the  great 

catarad  of  the  Nile,  and  a  great  part  of  Palellme,  Arabia, 
and  Chaldea;  and  in  all  thofe  travels  was  expofed  to  fuffier 
(h^fcwiel  conlequeuces  of  a  bad  choice  which  he  had  made 
of  lu^mompanions.  While  he  ilaid  at  Baflora,  waiting  lor 
orders  from  court,  he  fell  ill  ol  a  putrid  lever,  and  died  in  a 
few  days.  The  news  of  his.  death  came  to  Turin  about  the 
end  of  Odober  1763.  He  left  in  manufeript  two  volumes 
in  folio. 

VITELLUS,  the  yolk  of  an  egg.  See  Egg. 

VITIS,  in  botany  :  A  genus  of  the  clafs  ptniandna,  or- 
der  monogynia ;  and  in  the  natural  fyltem  arranged*  under  the 
46th  order,  peftovacea.  The  petals  cohere  at  the  top,  and  are 
withered  ;  the  fruit  is  a  berry  with  five  feeds.  There  are 
1 1  fpecies ;  the  moll  important  of  which  is  the  vmtfera  or 
common  vine,  which  has  naked,  lobed,  iinuate  1  leaves. 
There  are  a  great  many  varieties  ;  but  a  recital  of  their 
names  would  be  tiielome  without  being  ufeful.  .  All  the 
forts  are  propagated  either  from  layers,  or  cuttings,  the 
former  of  which  is  greatly  pradifed  in  England,  but  the 
latter  is  much  preferable. 

in  choofing  the  cuttings,  you  ffiould  always  take  Inch 
ffioots  of  the  laft  year’s  growth  as  are  llrong  and  well  ripen¬ 
ed  ;  thefe  ffiould  be  cut  from  the  old  vine,  jull  below  the 
place  where  they  were  produced,  taking  a  knot,  or  piece  o 
the  twoxyears  wood  to  each,  which  ffiould  be  pruned  tmooth; 
then  you  ffiould  cut  off  the  upper  part  of  the  ffioots,  fo  as 
to  leave  the  cutting  about  fixteen  inches  long.  When  the 
piece  or  knot  of  old  wood  is  cut  at  both  ends,  near  the 
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you  nor  fkoot,  the  cutting  will- referable  a  little  mallet ;  from 
’"'whence  Columella  gives  the  title  of  malleolus  to  the  vine-cut¬ 
tings.  In  making  the  cuttings  after  this  manner,  there  can 
be  but  one  taken  from  each  (hoot ;  whereas  molt  perfons 
cut  them  into  lengths  of  about  a  foot,  and  plant  them  all : 
which  is  very  wrong,  for  various  reafons  too  tedious  to 
mention. 

When  the  cuttings  are  thus  prepared,  if  they  are  not  then 
planted,  they  fhould  be  placed  with  their  lower  part  in  the 
ground  in  a  dry  toil,  laying  fome  litter  upon  their  upper 
parts  to  prevent  them  from  drying :  in  this  fituation  they 
may  remain  till  the  beginning  of  April  (which  is  the  bed 
time  *br  planting  them)  ;  when  you  fhould  take  them  out, 
and  wafh  them  from  the  filth  they  have  contracted  ;  and  if 
you  find  them  very  dry,  you  fhould  let  them  Hand  with 
their  lower  parts  in  the  water  fix  or  eight  hours,  which 
will  diftend  their  veflels,  and  difpole  them  for  taking  root. 
If  the  ground  be  ftrong  and  inclined  to  wet,  you  Ihould 
open  a  trench  where  the  cuttings  are  to  be  planted,  which 
fhould  be  Idled  with  lime  rnbbifh,  the  better  to  drain  off  the 
moifture:  then  raile  the  borders  with  frelh  light  earth  about 
two  feet  thick,  fo  that  it  may  be  at  leall  a  loot  above  the 
level  of  the  ground  :  then  you  fhould  open  the  holes  at 
about  fix  feet  diftance  from  each  other,  putting  one  good 
ftrong  cutting  into  each  hole,  which  fhould  be  laid  a  little 
llopin  r,  that  their  tops  may  incline  to  the  wall  ;  but  it  mult 
be  put  in  fo  deep,  as  that  the  nppermoft  eye  may  be  level 
with  the  furface  of  the  ground  ;  for  when  any  part  of  the 
cutting  is  lelt  above  ground,  molt  or  the  buds  attempt  to 
fhoot,  fo  that  the  ftrength  of  the  cuttings  is  divided  to 
nourifli  fo  many  (hoots,  which  mull  confequently  be  weaker 
than  if  only  one  of  them  grew ;  whereas,  by  burying  the 
whole  cutting  in  the  ground,  the  fap  is  all  employed  on  one 
fingle  fhoot,  which  confequently  will  be  much  llronger;  be- 
fzdes,  the  fun  and  air  are  apt  to  dry  that  part  of  the  cutting 
winch  remains  above  ground,  and  fo  often  prevents  their 
buds  from  (hooting. 

Having  placed  the  cutting  into  the  ground,  fill  up  the 
hole  gently,  prefling  down  the  earth  with  your  foot  clofe 
about  it,  and  raile  a  little  hill  juft  upon  the  too  of  the 
cutting,  to  cover  the  upper  eye  quite  over,  which  will  pre¬ 
vent  it  from  drying.  Nothing  more  is  neeeffary  but  to 
keep  the  ground  clear  from  weeds  until  the  cuttings  begin 
to  fhoot;  at  which  time  you  fhould  look  over  them  carefully, 
to  rub  off  any  fmall  {hoots,  if  fuch  are  produced,  fattening 
the  lirlt  main  fhoot  to  the  wall,  which  fhould  be  conttantly 
trained  up,  a9  it  is  extended  in  length,  to  prevent  its  break¬ 
ing  or  hanging  down.  You  mufl  continue  to  look  over  thefe 
once  in  about  three  weeks  during  the  trimmer  (eafon,  con- 
ilantly  rubbing  off  all  lateral  fhoots  which  are  produced ; 
and  be  fure  to  keep  the  ground  clear  from  weeds,  which, 
it  differed  to  grow,  will  exhauft  the  goodnefs  of  the  foil 
and  ftarve  the  cuttings.  The  Michaelmas  following,  if 
your  cuttings  have  produced  ftrong  fhoots,  yon  fhould  prune 
them  down  to  two  eyes.  In  the  fpring,  after  the  cold  wea¬ 
ther  is  pail,  you  muft  gently  dig  up  the  borders  to  loofe  the 
earth;  but  you  muft  be.  very  careful,  in  doing  this,  not  to 
injure  the  roots  of  your  vines  :  you  fhould  alfo  raife  the 
earth  up  to  the  ftems  of  the  plants,  fo  as  to  cover  the  old 
wood,  but  not  fo  deep  as  to  cover  either  of  the  eyes  of  the 
laft  year's  wood.  After  this  they  will  require  no  farther 
care  until  they  begin  to  fhoot ;  when  you  fhould  rub  off  all 
weak  dangling  fhoots,  leaving  no  more  than  the  two  produ¬ 
ced  from  the  two  eyes  of  the  lall  year’s  wood,  which  fhould 
be  fattened  to  the  wall.  From  this  time  till  the  vines  have 
done  (hooting,  you  fhould  look  them  over  once  in  three 
weeks  or  a  month,  to  rub  off  all  lateral  fhoots  as  they  are 
produced,  and  to  fallen  the  main  fhoots  to  the  wall  as  they 
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arc  extended  in  length  ;  about  the  middle"  or  latter  end  of 
July,  it  will  be  proper  to  nip  off  the  tops  of  thefe  two  fhoots 
which  will  ftrengthen  the  lower  eyes.  During  the  fummer 
leafon  yon  muff  constantly  keep  the  ground  clear  from  weeds; 
nor  fhould  you  permit  any  fort  of  plants  to  grow  near  the 
vines,  which  would  not  only  rob  them  of  nourifhment,  but 
fhade  the  lower  parts  of  the  fhoots,  and  thereby  prevent 
their  ripening ;  which  will  not  only  caoie  their  wood  to  be 
fpongy  and  luxuriant,  but  render  it  lefs  fruitful. 

As  foon  as  the  leaves  begin  to  drop  in  autumn,  you  fhould 
prune  thefe  young  vines  again,  leaving  three  buds. to  each 
of  the  ttioots,  provided  they  are  ftrong :  otherwife  it  is  bet¬ 
ter  to  fhorten  them  down  to  tw©  eyes  if  they  are  good  ;  for 
it  is  a  very  wrong  pra<5lice  to  leave  much  wood  upon  young 
vines,  or  to  leave  their  fhoots  too  long,  which  greatly  weak¬ 
ens  the  roots:  then  you  fhould  laden  them  to  the  wall,  fpread-  . 
ing  them  out  horizontal  eacli  way,  that  there  may  be  room 
to  train  the  new  fhoots  the  following  fummer,  and  in  the 
lpring  the  borders  muft  be  digged  as  before. 

The  uf’es  of  the  fruit  of  the  vine  for  making  wine,  &c* 
are  well  known.  The  vine  was  introduced  hy  the  Romans 
into  Britain,  and  appears  formerly  to  have  been  very  com¬ 
mon.  From  the  name  of  vineyard  yet  adhering  to  the  rui¬ 
nous  ftes  of  our  caftles  and  monattenes,  there  feem  to  have 
been  few  in  the  country  but  what  had  a  vineyard  belonging 
to  them  The  comity  of  Gloucester  is  particularly  com¬ 
mended  by  Malmfbury  in  the  twelfth  century,  as  excelling 
all  the  reft  of  the  kingdom  in  the  number  and  goodnefs  of 
its  vineyards.  In  the  earlier  periods  ot  our  hiftory,  the  -fie 
of  Ely  was  exprefsly  denominated  the  Ijh  of  Virus  by  the 
Normans.  Vineyards  are  frequently  noticed  in  the  descrip¬ 
tive  accounts  of  doomfday  ;  and  thofe  of  England  are 
even  mentioned  by  Bede  as  early  as  the  commencement  of 
the  eighth  century. 

Doomfday  exhibits  to  us, a  particular  proof  that  wine  was 
made  in  England  during  the  period  preceding  the  conquefl. 
And  after  the  conqnefl  the  bifhop  of  Ely  appears  to  have 
received  at  leall  three  or  four  tuns  of  wine  annually,  a* 
tythes,  from  the  produce  of  the  vineyards  in  lus  diocefe  ; 
and  to  have  made  'request  refervations  in  his  leafes  of  a  cer¬ 
tain  quantity  of  wine  for  rent.  A  plot  of  lan  1  in  London* 
which  now  forms  Eaft-Smithfield  and  iome  adjoining  ftreets, 
was  withheld  from  the  religious  houfe  within  Aldgate  by 
four  fucceflive  conflables  o^  the  Tower,  in  the  reigns  of  Ru¬ 
fus,  Henry,  and  Stephen,  and  made  by  them  into  a  vineyard 
to  their  great  emolument  and  profit.  In  the  old  accounts 
of  rectorial  and  vicarial  revenues,  and  in  the  old  remitters  of 
ecdefiaftical  fuits  concerning  them,  the  tithe  of  wine  is  an 
article  that  frequently  occurs  in  Kent,  Surry,  and  other 
counties.  And  the  wines  oi  Gloucefferfiiire,  within  a  cen¬ 
tury  after  the  conqueft,  were  little  inferior  to  the  Fiench  in; 
fweetnefs.  The  beautiful  region  of  Gaul,  which  had  not  a 
fin  gle  vine  in  the  days  of  Ctefar,  had  numbers  fo  early  as  the 
time  of  Strabo.  'The  fouth  of  it  was  particularly  llocked 
with  them ;  and  they  had  even  extended  themfelves  into  the 
interior  parts  of  the  country  :  But  the  grapes  of  the  latter 
did  not  ripen  kindly  France  was  famous  for  its  vineyards 
in  the  reign  of  Vefpafian.  and  even  exported  its  wines  into 
Italy.  The  whole  province  of  Narbonne  was  then  covered 
with  vines;  and  the  wine-merchants  of  the  country  were  re¬ 
markable  for  all  the  knavifh  dexterity  of  our  modern  brew¬ 
ers,  tin v ing  it  with  fmoke,  colouring  it  (as  was  iufpeded) 
with  herbs  and  noxious  dyes,  and  even  adulterating  the  tafle 
and  appearance  with  aloes.  And,  as  our  firfl  vines  would 
be  traniplanted  from  Gaul,  fo  were  in  all  probability  thofe- 
of  the  Allobrogcs  in  Tranche  Compte.  Thefe  were  pecu¬ 
liarly  fitted  for  cold  countries.  They  ripened  even  in  the* 
frofts  of  the  advancing  winter.  And  they  were  of  the  fame 
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colour,  and  feem  to  have  been  of  the  fame  fpecies,  as  the 
black  Mufcadines  of  the  prefent  day,  which  have  lately  been 
tried  in  the  ifland,  I  think,  and  found  to  be  fitted  foi  the 
climate.  Tliefe  were  pretty  certainly  brought  into  Britain 
a  little  after  vines  had  been  carried  over  all  the  kingdoms  of 
Gaul,  and  about  the  middle  of  the  third  century ;  when  the 
numerous  plantations  had  gradually  fpread  over  the  lace  of 
-the  latter,  and  mud  naturally  have  continued  their  progrefs 
into  the  former. 

The  Romans,  even  nearly  to  the  days  of  Lucullus,  were 
very  ftffliom  able  to  regale  tliemfelves  with  wine.  Very  little 
was  then  raifed  in  the  compafs  of  Italy.  And  the  foreign 
wines  were  fo  dear,  that  they  were  rarely  produced  at  an 
entertainment;  and  when  they  were,  each  gueft  was  indulged 
only  with  a  (ingle  draught.  But  in  the  ievench  century  of 
Rome,  as  ilieir  conquefts  augmented  the  degree  of  their 
wealth,  and  enlarged  the  fphere  of  their  luxury,  wines  be¬ 
came  the  objed  of  particular  attention.  Many  vaults  were 
conftruded,  and  good  flocks  oi  liquor  depotited  in  them. 
And  this  naturally  gave  encouragement  to  the  wines  of  the 
country.  The  Falernian  rofe  immediately  into  great  re¬ 
pute  ;  and  a  variety  of  others,  that  of  Florence  among  the 
reft,  fucceeded  it  about  the  clofe  of  the  century.  And  the 
more  wefterly  parts  of  the  European  continent  were  at 
once  fubje&ed  to  the  arms,  and  enriched  with  the  vines,  of 
Italy. 

But  the  fcarcity  of  the  native,  and  dearnefs  of  the  foreign, 
wines  in  that  country,  feveral  ages  before  the  conqueft  of 
Lancalhire,  had  called  out  tlie  fpirit  of  invention,  and  occa¬ 
sioned  the  making  of  fa&itious  wines.  Thefe  were  ftill  con¬ 
tinued  by  the  Romans,  and  naturally  taught  to  the^Britons. 
And  they  were  made  of  almoft  all  the  produ&s  of  the  or¬ 
chard  and  garden,  the  pear,  the  apple,  mulberry,  fervis,  and 
rofe.  Two  of  them,  therefore,  were  thofe  agreeable  liquors 
which  we  ftill  denominate  cyder  and  perry .  The  latter 
would  be  called  pyrum  by  the  Romans,  and  is  therefore  call¬ 
ed  perry  or  pear-water  by  us.  And  the  former  aftumed 
among  the  Romans  the  appellation  of  ftcera,  which  was  col¬ 
loquially  pronounced  by  them  Jidera ,  as  the  fame  pronunci¬ 
ation  of  it  among  the  prefent  Italians  fhows ;  and  retains 
therefore  the  denomination  of  cyder  among  ourfelves. 

VITREOUS  Humour  of  the  eye.  See  Anatomy, 
»°  142. 

VITRIFICATION,  in  chemiftry,  the  converlion  of  a 
body  into  glafs  by  means  of  fire.  See  Glass. 

VITRIOL,  a  compound  fait,  formed  by  the  union  of 
iron,  copper,  or  zinc  with  the  fulphuric  acid.  It  is  of  three 
colours,  white,  blue,  and  green,  according  to  the  metal. 
See  Chemistry-//^*. 

VITRIOL  ATED,  among  chemifts,  fomething  impreg¬ 
nated,  or  fuppofed  to  be  fo,  with  vitriol  or  its  acid. 

VITRIOLIC  acid.  See  Sulphuric  Acid  and  Chemis¬ 
try-///^*. 

VITRUVIUS  POLLIO  (Marcus),  a  very  celebrated 
Roman  archited,  was,  according  to  the  common  opinion, 
born  at  Verona,  and  lived  in  the  reign  of  Auguftus,  to 
whom  he  dedicated  his  excellent  treatife  on  -archite&ure,  di¬ 
vided  into  ten  books.  William  Philander’ s  edition  of  this 
celebrated  work  is  efteemed.  Claudius  Perrault  has  given 
an  excellent  tranftation  of  it  in  French,  with  learned  notes. 
There  are  alfo  feveral  Englifh  tranfiations  of  Vitruvius. 

VITUS’s  Dance.  See  Medicine,  ii°  284. 

VIVERRA,  the  weasel;  a  genus  of  quadrupeds  be¬ 
longing  to  the  order  of  ferse.  They  have  fix  fore-teeth, 
the  intermediate  ones  being  fhorter,  and  more  than  three 
grinders,  and  the  claws  are  exferted.  There  are  2*}  fpecies, 
the  principal  of  which  are* 


1.  The  ichneumon,  with  the  tail  tapering  to  a  point,  and  Viver*. 
the  toes  diftant  from  each  other ;  inhabits  Egypt,  Barbary, 

India  and  its  ifiands  It  is  there  a  mold  ufeful  animal,  be¬ 
ing  an  inveterate  enemy  to  the  ferpents  and  other  noxious 
reptiles  which  infeft  the  torrid  zone  :  it  attacks  without  . 
dread  that  moft  fatal  o‘  ferpents  the  Naja,  or  Cobra  de  Ca- 
pello;  and  fflould  it  receive  a  wound  in  the  combat,  inftant- 
ly  retires,  and  is  laid  to  obtain  an  antidote  from  a  certain 
herb  (according  to  Sparmann  the  ophiorhi%a)  ;  after  which  it 
returns  to  the  attack,  and  feldom  fails  of  victory  :  it  is  a 
great  deftroyer  of  the  eggs  of  crocodiles,  which  it  digs  out 
of  the  land  5  and  even  kills  multitudes  of  the  young  of  thofe 
terrible  reptiles  \  it  was  not  therefore  without  reafon  that 
the  ancient  Egyptians  ranked  the  ichneumon  among  their 
deities.  This  animal  is  at  prefent  domefticated  and  kept  in 
houfes  in  India  and  in  Egypt,  for  it  is  more  ufeful  than  a 
cat  in  deftroyiug  rats  and  mice  ;  and  grows  very  tame.  It 
is  very  a&ive  ;  fprings  with  great  agility  on  its  prey  ;  will 
glide  along  the  ground  like  a  ferpeut,  and  feem  as  if  with¬ 
out  feet.  It  fits  up  like  a  fquirrel,  and  eats  with  its  fore¬ 
feet,  catching  any  thing  that  is  Hung  to  it.  It  is  a  great 
enemy  to  poultry,  and  will  feign  itfelf  dead  till  they  come 
within  reach  :  loves  fiih  ;  draws  its  prey,  after.iucking  the 
blood,  to  its  hole.  Its  excrements  are  very  fetid  ;  when  it 
fleeps,  it  brings  its  head  and  tail  under  its  belly,  appearing 
like  a  round  ball,  with  two  legs  (licking  out.  Rumphius 
obferves  how  fkilfnlly  it  femes'  the  ferpents  by  the  throat, 
fo  as  to  avoid  receiving,  an  injury;  and  Lucan  beautifully  de- 
feribes  the  fame  addrefs  of  this  animal  in  conquering  the 
Egyptian  afp. 

2.  The  vulpecula,  or  (lifting  weafel,  has  a  fhort  (lender 
nofe ;  fhort  ears  and  legs  ;  black  body,  full  of  hair  ;  the  tail 
long,  of  a  black  and  white  colour  ;  length  from  nofe  to  tail 
about  18  inches.  It  inhabits  Mexico,  and  perhaps  other 
part9  of  America.  This  and  fome  other  fpecies  are  remark¬ 
able  for  the  peftiferous,  fuffocating,  and  moft  fetid  vapour 
they  emit  from  behind,  when  attacked,  purfued,  or  frighu- 
ened  :  it  is  their  only  means  of  defence.  Some  turn  their 
tail  to  their  enemy,  and  keep  them  at  a  diftancc  by  a  fre¬ 
quent  crepitus;  and  others  ejaculate  their  urine,  tainted  with 
the  horrid  effluvia,  to  the  diftance  of  18  feet.  The  purfners 
are  (lopped  with  the  terrible  flench.  Should  any  of  this  li¬ 
quor  fall  into  the  eyes,  it  almoft  occafions  bhndnefs  :  if  on 
the  clothes,  the  fmell  will  remain  for  feveral  days,  in  cite 
of  all  waffling ;  they  muft  even  be  buried  in  freffl  foil,  in 
order  to  be  fweetened.  Dogs  that  are  not  true  bred,  run 
back  as  foon  as  they  perceive  the  fmell :  thole  that  have 
been  ufed  to  it,  will  kill  the  animal ;  but  are  often  obliged 
to  relieve  tliemfelves  by  thrufting  their  nofes  into  the  ground. 
There  is  no  bearing  the  company  of  a  dog  that  has  killed 
one  for  feveral  days.  Proftftbr  Kalm  was  one  night  in.gr eat 
danger  of  being  fuffocated  by  one  that  was  purfued  into  a 
houfe  where  he  dept;  and  it  affefted  the  cattle  io,  that  they 
bellowed  through  pain.  Another,  which  was  killed  by  a 
maid-fervant  in  a  cellar,  fo  afFe&ed  her  with  its  ftench,  that 
fine  lay  ill  for  feveral  days  ;  all  the  provifions  that  were  in 
the  place  were  fo  tainted,  that  the  owner  was  obliged  to 
throw  them  away.  Notwith (landing  this,  the  fleffl.is  rec¬ 
koned  good  meat,  and  not  unlike  that  of  a  pig;  but  it  mult 
be  (kinned  as  loon  as  killed,  and  the  bladder  taken  carefully 
out.  It  breeds  in  hollow  trees,  or  holes  under  ground,  or 
in  clefts  of  rocks  ;  climbs  trees  with  great  agility  ;  kills 
poultry ;  eats  eggs,  and  deftroys  young  bird3. 

3.  The  zibetha,  or  civet-cat,  has  (hort  rounded  ears;  the 
back  and  Tides  cinereous,  tinged  with  yellow,  marked  with 
large  dufky  fpots  difpofed  in  rows  ;  the  hair  coarfe  ;  that 
on  the  top  Qf  the  body  longeft,  Handing  up  like  a 
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the  tail  fometirr.es  wholly  black  ;  fometimes  fpotted  near 
the  bafe  ;  length,  from  nofe  to  tail,  about  two  feet  three 
inches;  the  tail  14  inches  ;  the  body  pretty  thick.  It  inha¬ 
bits  India,  the  Philippine  Ifles,  Guinea,  Ethiopia,  and  Ma¬ 
dagascar.  The  famous  drug  mufk,  or  civet,  which  is  pro¬ 
duced  from  an  aperture  between  the  privities  and  the  anus, 
in  both  fexes,  is  fecreted  from  certain  glands.  The  perfons 
who  keep  them  procure  the  mufk  by  feraping  the  infide 
of  thi i  bag  twice  a*week  with  an  iron  fpatula,  and  get  about 
a  dvam  each  time  :  but  it  is  feldom  fold  pure,  being  gene¬ 
rally  mixed  with  fuet  or  oil,  to  make  it  more  weighty.  The 
males  yield  the  mod,  efpecially  when  they  are  previoufly 
irritated.  They  are  fed,  when  young,  with  pap  made  of 
millet,  with  a  little  fiefh  or  lifh  ;  when  old,  with  raw  flefh. 

In  a  wild  (late,  they  prey  on  fowl.  Thele  animals  feem 
not  to  be  known  to  the  anciei*.s  :  it  is  probable  the  drug 
wa3  brought  without  their  knowing  its  origin  ;  for  it  is 
certain  the  fire  gentlemen  in  Rome  ufed  penumes. 

VIVES,  in  farriery.  See  there,  §  xiv. 

VIVIPAROUS,  in  natural  hiftory,  an  epithet  applied 
to  fuch  animals  as  bring  forth  their  young  alive  and  per- 
fed  ;  in  conti adiftindtion  to  thofe  that  lay  eggs,  which  are 
called  oviparous  animals. 

UKRAINE,  a  large  country  of  Europe,  lying  on  the 
borders  of  Tuikey  in  Europe,  Poland,  Ruflia,  and  Little 
Tartary.  Its  name  properly  Signifies  a  frontier .  By  a  treaty 
between  Ruflia  and  Poland  in  1693,  the  latter  remained  in 
poffeflion  of  all  that  part  of  the  Ukraine  lying  011  the  weft; 
fide  of  the  river  Dnieper,  which  is  but  indifferently  cultiva¬ 
ted  ;  while  the  country  on  the  eafl  fide,  inhabited  by  the 
Cofiacs,  is  in  much  better  condition.  The  Ruffian  part  is 
comprifed  in  the  government  of  Kiof ;  and  the  emprefs  of 
Faiffia  having  obtained  the  Polifh  palatinate  of  Kiof,  by  the 
treaty  of  partition  in  1793,  the  whole  of  the  Ukraine,  on 
both  Tides  of  the  Dnieper,  belongs  now  to  that  ambitious 
and  formidable  cower.  The  Drincipal  town  is  Kiof. 

ULCER,  in*fnrgery.  See  Chap.  IV.  Sed.  1. 

Ulcer,  in  farriery.  See  Farriery,  Scdt.  28. 

ULEX,  in  botany  :  A  genus  of  plants  of  the  clafs  of 
diade!phiay  and  order  of  de  andr'm  ;  and  in  the  natural  fyftem 
arranged  under  the  3 2d  order,  Papilionace The  calyx 
confifts  of  two  leaves  quinouedentate  :  pod  almolt  covered 
by  the  calyx.  There  are  two  fpecies ;  one  of  which,  the 
Europaus ,  the  furze,  gorfe,  or  whin,  is  a  native  of  Britain;  it 
is  too  well  known  to  need  defeription.  Its  ufes,  however, 
are  many  ;  as  a  fuel  where  wood  and  coals  are  fcaree  ;  and 
as  hedge-wood  upon  light  barren  land  :  its  uie  as  horle  pro- 
vender  too  feems  to  be  fully  proved  though  not  yet  efta- 
blifhed  Sec  Agriculture,  n°  47.  and  Fence. 

UI^ETEA,  one  ©f  the  Society  Iflands.  This  ifland  is 
about  21  leagues  in  circuit.  Its  productions  are  plantains, 
cocoa  nuts,  yams,  hogs,  and  fowl ;  the  two  latter  of  which 
arc  fcarce.  The  foil  on  the  top  of  one  of  the  kills  was 
found  to  be  a  kind  of  ftone  marie  ;  on  the  Tides  were  found 
feme  fcattered  flints,  and  a  few  fmall  pieces  of  a  cavernous 
or  Ipongy  ftone  lava,  of  a  whitifh  colour,  which  Teemed  to 
contain  fome  remains  of  iron,  fo  that  it  may  pofhbly  be  here 
lodged  in  the  mountains  in  a  great  quantity.  Nothing  was 
Teen  on  this  ifland  to  dillinguifh  either  its  inhabitants,  or 
their  manners,  from  the  other  neighbouring  iflands.  The 
flrft  Europeans  who  landed  on  this  fhore  were  Mr  (now 
Sir  Jofeph)  Banks  and  Dr  Solander;.  they  were  received  by 
the  natives  in  the  moll  courteous  manner,  reports  concerning 
them  having  been  their  harbingers  from  Otaheite.  Every 
body  feemed  to  fear  and  refpedt  them,  placing  in  them  at 
the  lame  time  the  utmoft  confidence  :  behaving,  as  if  con* 
feious  that  their  vifitors  poffeffed  the  power  of  doing  them 
mifehief  without  a  difpofition  to  make  ufe  of  it. 
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ULIGINOUS,  in  agriculture,  an  appellation  given  to  a  tfliginou* 
moift,  moorifh,  and  fenny  foil. 

ULLAGE,  in  gauging,  is  fo  much  of  a  cafk  or  other  _ 
veflel  as  it  wants  of  being  full. 

ULM,  a  free  and  imperial  city  of  Germany,  in  the  circle 
of  Swabia,  feated  on  the  river  Iller.  It  is  a  pretty  large 
place,  defended  by  fortifications  ;  and  the  inhabitants  are 
Proteflants.  Here  the  archives  of  the  circle  are  depofited, 
and  it  carries  on  a  very  great  trade.  The  eledlor  of  Bava¬ 
ria  became  mafter  of  it,  in  170?,  by  a  ftratagem  ;  but,  in 
1704,  the  French  being  vanquished  at  the  battle  of  Hoch- 
ftet,  the  Bavarians  furrendered  it  by  capitulation.  The 
Roman  Catholics  have  but  two  churches,  all  the  reft  be¬ 
longing  to  the  Proteflants.  E.  Long.  10.  12.  N.  Lat. 

48.  25. 

ULMUS,  in  botany  ;  A  genus  of  plants  belonging  to 
the  clafs  o\  pentandria,  and  order  of  dtgynia  ;  and  in  the  na¬ 
tural  fyftem  arranged  under  the  33d  order,  Scabrid '<*.  The 
calyx  is  quinquefid  ;  there  is  no  coiolla.  The  fruit  is  a 
dry,  compiefied,  membranaceous  berry.  There  are  three 
fpecies,  one  of  which  is  a  native  of  Britain.  The  cam - 
pejlris,  common  elm.  The  leaves  are  rough,  ovah  pointed', 
doubly  ferrated,  unequal  at  the  bafe.  Bark  of  the  trunk 
cracked  and  wrinkled.  Fruit  membranous.  The  montana , 
or  wycli  elm,  is  generally  reckoned  a  variety  of  this  fpe¬ 
cies. 

All  the  forts  of  elm  may  be  either  propagated  by  layers 
or  fuckers  taken  from  the  roots  of  the  old  trees,  the  latter 
of  which  is  generally  pra&ifed  by  the  nurfery-gardeners  : 
but  as  thefe  are  often  cut  up  with  indifferent  roots,  they 
often  mifeany,  and  render  the  fuccefs  doubtful;  whereas 
thofe  which  are  propagated  by  layers  are  in  no  hazard,  and 
always  make  better  roots,  and  come  on  fafter  than  the  other, 
and  do  not  fend  Tiut  fuckers  from  their  roots  in  fuch  plen¬ 
ty,  for  which  reafon  this  method  fhould  be  snore  univerlally 
praflifed. 

The  elm  delights  in  a  ftiff  ftrong  foil.  It  is  obfervable^. 
however,  that  here  it  grows  comparatively  flow.  In  light; 
land,  efpecially  if  it  be  rich,  its  growth  is  very  rapid  ;  but  its 
wood  is  light,  porous,  and  of  little  value,  compared  with  that 
which  grows  upon  ftrong  land;  which  is  of  a  clofer  ftronger 
texture,  and,  at  the  heart,  will  have  the  colour,  and  almoft 
the  heavinefs  and  the  hardnefs,  of  iron  ;  On  fuch  foils  the 
elm  becomes  profitable,  and  is  one  of  the  trees  which  ought, 
in  preference  to  all  others-  to  eugage  the  planter^  atten¬ 
tion. 

ULSTER,  the  moft  northerly  province  of  Ireland.  In 
Latin  it  is  called  U/tonia ,  in  Irifh  Cui  Guilty  and  gives  the 
title  of  earl  to  the  dukes-  of  York  of  the  royal  family.  It 
is  bounded  by  the  Atlantic  Ocean  on  the  weft,  St  George’s^ 

Channel  and  the  Irirh  Sea  on  the  eaft,  the  Deucaledonian 
Ocean  on  the  north,  and  on  the  foutii  and  fouth-weft  the- 
provinces  of  Leinfter  and  Connaught.  Its  greateft  length 
is  near  1  20  miles,  its  breadth  about  1 00  ;  and  its  circum¬ 
ference,  including  the  windings  and  turnings,  460  ;  con¬ 
taining  9  counties,  58  market-towns  and  boroughs,  1  arch- 
bifhopric,  6  bifhopries,  and  214  parifhe&.  Ulffer  abounds, 
in  lakes  and  rivers,  which  fupply  it  with  variety  of  fine  fifh,. 
efpecially  falrnon,  befides  what  it  has  from  the  Tea,  with 
which  a  great  part  of  it  is  bounded.  The  fouthern  parts- 
of  it  are  rich,  fertile,,  well  cultivated,  and  inclofed  ;  but  the 
greater  part  of  the  northern  is  open  and  mountainous.— 

The  towns  of  this  province  are  in  general  the  neateft  and 
beft  budt  of  any  in  Ireland,  as  well  as  the  farm  houfes  $ 
which  in  moft  parts  of  the  kingdom  are  conftrudted  of  no 
better  materials  than  clay  and  ft  raw.  The  inhabitants  of 
Ulfter  are  alfo  more  like  the  Englifh  in  their  manners  and 
dialed.  than  thofe  af  the  other  three  provinces ;  for  as  it 
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r.Ultfrffat  -jrjel within  itfelf  tlio  whole,  or  by  far  the  greater  part, 

’ll  of  the  linen  manufactory,  the  beft  branch  of  trade  in  the 
Umhella f n ^ ^  they  have  confequer.tly  the  greateft  intercourfe 
W-^V~  with  England,  An  Enc  liftman,  in  feme  parts  of  it,  in* 
deed,  will  imagine  himfelf,  from  the  fimilarity  of  their  lan¬ 
guage  and  manners,  in  his  own  country.  This  province 
had  anciently  petty  kings  of  its  own.  It  was  firft  fubjecl- 
cd  to  the  Englifh  in  the  reign  of  Henry  II.  by  John  Cour* 
cy,  the  firft  who  bore  the  title  of  earl  of  Uljler\  but  it  af¬ 
terwards  threw  off  the  yoke,  and  was  never  entirely  reduced 
t,ill  the  reign  of  James  I.  when  great  numbers  of  Scots  by 
his  encouragement  went  and  fettled  in  it.  Of  thefe,  moll 
of  the  prefent  inhabitants  are  the  descendants.  This  pro¬ 
vince  was  the  firft  and  principal  feene  of  the  bloody  maf- 
facre  in  1641. 

ULTERIOR,  in  geography,  is  applied  to  fome  part  of 
a  country  or  province,  which,  with  regard  to  the  reft  of 
that  country,  is  fituated  on  the  farther  fide  of  the  river, 
inountain,  or  other  boundary,  which  feparates  the  two 
countries. 

ULTRAMARINE,  a  beautiful  bine  colour  ufed  by 
the  painters,  prepared  from  the  lapis  lazuli  by  calcination. 

ULTRAMONTANE,  fomethingN  beyond  the  moun¬ 
tains.  The  term  is  principally  applied  in  relation  to  l4  ranee 
and  Italy,  which  are  fe  pa  rated  by  the  4  Ips. 

ULVA,  in  botany;  a  genus  of  plant6  of  the  clafe  of 
cryptogam\ar  and  order  of  alga*  The  fructification  is  in- 
clofed  in  a  diaphanous  membrane,  There  are  17  fpecies  ; 

1  2  of  which  are  Britifh  plants. 

They  are  all  feffile,  and  without  roots,  and  grow  in 
ditches  and  on  Hones  along  the  fea  coaft.  None  of  them  are 
applied  to  any  particular  ufe  different  from  the  reft:  of  the 
alg??,  except  perhaps  the  umbilical!  u  which  in  England  is 
pickled  with  fait  and  preferved  in  jars,  and  afterwards  {tew¬ 
ed  and  eaten  with  oil  and  lemon-juice.  This  fpecies,  call¬ 
ed  in  Englifh  the  navel  laver ,  is  flat,  orbicular,  ieffile,  and 
coreaceous. 

J  ULUG  BEIG,  a  Perfian  prince  and  learned  aftronomer, 
was  defeended  from  the  famous  Tamerlane,  and  reigned  at 
Samarcand  about  40  years  ;  after  which  he  was  murdered 
by  his  own  fon  in  1449.  His  catalogue  of  the  fixed  liars, 
rectified  for  the  year  14*4,  was  published  at  Oxford  by  Mr 
Hyde,  in  1665,  with  learned  notes*  Mr  Hudfon  printed 
in  the  Englifh  Geography  Ulug  Beig’s  Tables  of  the 
Longitude  and  Latitude  ot  Places ;  and  Mr  Greaves  pub¬ 
lished,  in  Latin,  his  Aftronomical  Epoehas,  at  London,  in 
j6^o,  See  Astronomy-/^*. 

ULYSSES,  kins  of  Ithaca,  the  fon  of  Laertes,  and  fa¬ 
ther  of  Telemachus,  and  one  of  thofe  heroes  who  contribu¬ 
ted  mod  to  the  taking  of  Troy.  Alter  the  deftru&ion  of 
that  city,  he  wandered  for  10  years;  and  at  lait  returned  to 
Ithaca,  where,  with  the  alii  ft  a  nee  of  Telemachus,  he  killed 
Antinons  and  other  princes  who  intended  to  marry  his  wife 
Penelope  and  feize  his  dominions.  He  at  length  refi>ned 
the  government  of  the  kingdom  to  his  ion  Telemachus  ;  and 
was  killed  by  Telegonus,  his  fon  by  Circe,  who  did  not  know 
him.  This  hero  is  the  fubje&  of  the  Odyffey. 

UMBELL  A,  an  umbel,  in  botany  :  A  fpecies  of  re¬ 
ceptacle  ;  or  rather  a  mode  of  flowering,  in  which  a  number 
of  fender  footftalks  proceed  from  the  fame  centre,  and  rife 
to  an  equal  height,  fo  as  to  form  an  even  and  generally 
round  lurface  at  top.  See  Botany. 

UMBELLATJE,  the  name  of  a  elafs  in  Ray’s  and 
Tournefort’s  methods,  confiding  of  plants  wliofe  flowers 
grow  in  umbels,  with  five  petals  that  are  often  unequal,  and 
two  naked  feeds  that  are  joined  at  top  and  feparated  below. 

The  fame  plants  conftitote  the  45th  order  of  Linnaeus’s 
Tragments  of  a  Natural  Method.  See  Botany. 
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UMBELLIFEROUS  plants,  are  fu*H  ai  !mv*  i\mt  R 
tops  branched  and  fpread  out  like  an  umbrella. 

UMBER,  or  Umbre,  In  natural  hiftory,  a  foffil  brown 
or  blackift  fubftance,  ufed  in  painting;  fo  called  fro mQtn&ria, 
the  ancient  name  of  the  duchy  of  Spoleto  in  Italy,  whenc  it  • 
was  firft  obtained  ;  diluted  with  water,  it  ferves  to  make  a 
dark  brown  colour,  ufually  called  with  us  an  hair  colour . 

Dr  Hill  and  Mr  da  Cofta  eonfider  it  as  an  earth  of  the 
ochre  kind.  It  is  round  in  Egypt,  Italy,  Spain,  and  Ger¬ 
many  ;  in  Cyprus  alfo  it  is  found  in  large  quantities  ;  but 
what  we  have  brought  into  England  is  principally  from  dif¬ 
ferent  parts  of  the  Turkilh  diminions.  But  it  might  be 
found  in  confiderable  plenty  alfo  in  England  and  Ireland,  if 
properly  looked  after,  feveral  large  malfes  of  it  having  been 
thrown  up  in  dig  ting  on  Mend  ip  hills  in  Somerietfhlre,  and  in 
the  county  of  Wexford  in  Ireland  ;  it  is  alio  fometimes  found 
in  the  veins  of  lead  ore  b^th  in  Derhyftire  and  Flintfhire. 

UMBILICAL,  among  anatomifts,  fomething  relating  to 
the  umbilicus  or  navel. 

UMBRELLA,  a  moveable  canopy,  made  of  filk  or  other 
cloth  fpread  out  upon  ribs  of  whale-bone,  and  fupported  by  a 
ftaff,  to  protect  a  peifon  from  rain,  or  the  fcorching  beams  of 
the  fun. 

UMPIRE,  a  third  perfon  chofen  to  decide  acontroverfy 
left  to  arbitration. 

UNCI  A,  in  general,  a  Latin  term,  denoting  the  twelfth 
part  of  any  thing  ;  particularly  the  twelfth  part  of  a  pound, 
called  in  Englifh  an  ounce  ;  or  the  twelfth  part  of  a  foot, 
called  an  inch,  ** 

UNCTION,  the  a£t  of  anointing  or  rubbing  with  oil 
or  other  fatty  .matter. 

Unction,  in  matters  of  religion,  fa  ufed  for  the  charac¬ 
ter  conferred  on  lacred  things  by  anointing  them  with  oil. 
Un&ions  were  very  frequent  among  the  Hebrews.  "They 
anointed  both  their  kings  and  high-priefts  at  the  ceremony 
of  their  inauguration.  They  alio  anointed  the  facred  vet- 
fids  of  the  tabernacle  and  temple,  to  ianCiify  and  confecrate 
them  to  the  fervice  of  God.  The  lin&lon  of  kings  is  fup- 
pofed  to  be  a  cereipony  introduced  very  late  among  the 
Chriftian  princes.  It  is  laid  that  none  of  the  emperors 
were  ever  anointed  before  Juftiniari  or  Juftin.  The  empe¬ 
rors  ®f  Germany  took  the  practice  from  thoie  of  the  eaitern 
empire  :  king  Pepin  of  France  was  the  firft  who  received 
the  unction.  In  the  ancient  Chriftian  church,  unction  al¬ 
ways  accompanied  the  ceremonies  of  baptifm  and  confirma¬ 
tion.  Extreme  un£tion,  or  the  anointing  perfons  in  the 
article  of  death,  was  alfo  pra£tifed  by  the  ancient  Chriiii- 
ans,  in  compliance  with  the  precept  of  St  James,  chap.  v. 

14th  and  irthverfes;  and  this  extreme  unction  the  Rornifh 
church  has  advanced  to  the  dignity  of  a  facrament:  It  is 
adminiftered  to  none  but  fuch  as  are  affeCted  with  iome 
mortal  difeafe,  or  in  a  decrepit  age.  It  is  refuted  to  im¬ 
penitent  *  perfons,  as  alfo  to  criminals.  The  parts  to  be 
anointed  are  the  eyes,  the  ears,  the  noftrils,  the  mouth,  the 
hands,  the  feet,  and  the  reins.  The  laity  are  anointed  in 
the  palms  of  the  hands,  but  priefts  on  the  back  of- it ;  be- 
caufe  the  palms  of  their  hands  have  been  already  confecra- 
ted  by  ordination. 

The  oil  with  which  the  fick  perfon  is  anointed  reprefents 
the  grace  of  God,  which  is  poured  down  into  the  foul,  and 
the  prayer  ufed  at  the  time  of  anointing  expreffes  the  re- 
million  of  fins  thereby  granted  to  the  fick  perfon  ;  for  the 
prayer  is  this :  “  By  this  holy  undtion,  and  his  own  moil 
pious  mercy,  may  the  Almighty  God  forgive  thee  what¬ 
ever  fins  thou  haft  committed  by  the  fight  ”  when  the  eyefi  $ | 
are  anointed  ;  by  the  hearing ,  when  the  ears  arc  anointed  ;aJ} 
and  fo  of  the  other  fenies  *.  from  H 

UNDECAGON,  is  a  regular  polygon  of  II  fides. 

UNDE- w>ri 
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UNDECEMVIR,  a  magiftrate  among  the  ancient  A- 
thenians,  who  had  xo  other  colleagues  or  affociates  joined 
with  him  in  the  fame  commiffion.  The  fundions  of  the 
undecemviri  at  Athens  were  much  the  fame  as  thofe  of  the 
lat Qprevots  de  marechaujje  in  France.  They  took  care  of  the 
apprehending  of  criminals ;  fecured  them  in  the  hands  of 
juftice  and  when  they  were  condemned,  took  them  again 
into  cuflody,  that  the  fentence  might  be  executed  on  them. 
They  were  chofen  by  the  tribes,  each  tribe  naming  its  own ; 
and  as  the  number  of  the  tribes  after  Callifthenes  was  but 
jo,  which  made  io  members,  a  feribe  or  notary  was  added, 
which  made  the  number  i  r. 

UNDERSTANDING.  See  Metaphysics  and  Lo- 

<5IC. 

UNDERWALD,  a  canton  of  Swifierland,  and  the 
fjxth  in  rank.  It  is  bounded  on  the  north  by  the  canton 
of  Lucern  and  by  the  Lake  of  the  Four  Cantons,  on  the 
•eaft  by  the  high  mountains  which  feparatc  it  from  the  can¬ 
ton  of  Bern,  and  on  the  welt  by  the  canton  of  Bern.  The 
religion  of  this  canton  is  the  Roman  Catholic. 

UNDERWOOD,  is  coppice,  or  any  wood  that  is  not 
accounted  timber. 

UNDULATION,  in  phyfics,  a  kind  of  tremulous  mo¬ 
tion  or  vibration  obfervable  in  a  liquid,  whereby  it  alternate- 
ly  rifes  and  falls  like  the  waves  of  the  fea. 

UNGUENT,  in  medicine  and  furgery,  a  topical  remedy 
or  compofition,  chiefly  ufed  in  the  drefling  of  wounds  or 
blitters.  See  Pharmacy,  n°  635. 

UNICORN,  an  animal  famous  among  the  ancients,  and 
•thought  to  be  the  fame  with  the  rhinoceros.  See  Rhino¬ 
ceros. 

Sparmann  informs  us,  that  the  figure  of  the  unicorn  de- 
feribed  by  the  ancients  has  been  found  delineated  by  the 
Snefe  Hottentots  on  the  plain  furface  of  a  rock  in  Caffraria; 
and  therefore  conjedures,  that  luch  an  animal  either  does  ex- 
iit  at  prefent  in  the  internal  parts  of  Africa,  or  at  leatt  once 
did  fo.  Father  Lobo  affirms  that  he  has  feen  it. 

UNicoRN-FiJh.  See  Monodon. 

UNIFORM,  denotes  a  thing  to  be  fimilar,  or  confident 
either  with  another  thing,  or  with  itfelf,  in  refped  of  fi¬ 
gure,  ftrudiire,  proportion,  or  the  like ;  in  which  fenfe  it 
Hands  oppofed  to  difforim 

UNIFORMITY,  regularity,  a  fimilitude  or  refemblance 
between  the  parts  of  a  whole.  Such  is  that  we  meet  with  in 
figures  of  many  fides,  and  angles  refpediVely  equal,  and  an- 
fwerable  to  each  other.  A  late  ingenious  author  makes 
beauty  to  conlifl  in  uniformity,  joined  or  combined  with  va¬ 
riety.  Where  the  uniformity  is  equal  in  two  objeds,  the 
beauty,  he  contends,  is  as  the  variety  ;  and  where  the  varie¬ 
ty  is  equal,  the  beauty  is  as  the  uniformity. 

Uniformity,  is  particularly  ufed  fnr  one  and  the  fame 
form  of  public  prayers,  and  adminiflration  of  facraments, 
and  other  rites,  &c.  of  the  church  of  England,  preferibed 
by  the  famous  flat.  1  Eliz.  and  13  and  14  Car.  II,  cap.  4. 
called  the  A ft  of  Uniformity .  See  Liturgy. 

UNION,  a  jnndion,  coalition,  or  affemblage  of  two  or 
more  different  things  in  one. 

Union,  or  The  Union ,  by  way  of  eminence,  is  more  par¬ 
ticularly  ufed  to  exprefs  the  ad  by  which  the  two  feparate 
kingdoms  of  England  and  Scotland  were  incorporated  into 
one,  under  the  title  of  The  kingdom  of  Great  Britain .  This 
union,  in  vain  attempted  by  king  Janies  I.  was  at  length 
effected  in  the  year  1707,  6  Ann®,  when  25  articles  were 
agreed  to  by  the  parliament  of  both  nations  ;  the  purport 
of  the  moll  confiderable  being  as  follows  i 

1.  That  011  the  firtt  of  May  1707,  and  for  ever  after,  the 
kingdoms  of  England  and  Scotland  fhall  be  united  into  one 
kingdom,  by  the  name  of  Great  Britain* 
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2.  The  fucceffion  to  the  monarchy  of  Great  Britain 
fhall  be  the  fame  as  was  before  fettled  with  regard  to  that 
of  England. 

3.  The  united  kingdom  ffiall  be  reprefented  by  one  par¬ 
liament. 

4.  There  fhall  be  a  communication  of  all  rights  and  pri¬ 
vileges  between  the  fubjeds  of  both  kingdoms,  except  where 
it  is  otherwife  agreed. 

9.  When  England  raifes  2,000,000 1.  by  a  land-tax, 
Scotland  fhall  raife  48,0001. 

16,  17.  7  he  flandards  of  the  coin,  of  weights,  and  of 
meafures,  fhall  be  reduced  to  thofe  of  England  throughout 
the  united  kingdoms. 

18.  The  laws  relating  to  trade,  cuftoms,  and  the  excife, 
fhall  be  the  fame  in  Scotland  as  in  England.  But  all  the 
other  laws  of  Scotland  (hail  remain  in  force ;  but  alterable 
by  the  parliament  of  Great  Britain.  Yret  with  this  cau¬ 
tion,  that  laws  relating  to  public  policy  are  alterable  at  the 
diferetion  of  the  parliament  ;  laws  relating  to  private  right 
are  not  to  be  altered  but  for  the  evident  utility  of  the  peo¬ 
ple  of  Scotland. 

22.  Sixteen  peers  are  to  be  chofen  to  reprefent  the  peer¬ 
age  of  Scotland  in  parliament,  and  45  members  to  fit  in  the 
houfe  of  commons. 

23.  1  he  16  peers  of  Scotland  fhall  have  all  privileges  of 
parliament ;  and  all  peers  of  Scotland  fhall  be  peers  of  Great 
Britain,  and  rank  next  after  thofe  of  the  lame  degree  at  the 
time  of  the  union,  and  fhall  have  all  privileges  of  peers,  ex¬ 
cept  fitting  in  the  houfe  of  lords,  and  voting  on  the  trial  of 
a  peer. 

Thefe  are  the  principal  of  the  25  articles  of  union,  which 
are  ratified  and  confirmed  by  ftatute  5  Ann.  c.  8.  in  which 
ftatute  there  are  alfo  two  ads  of  parliament  recited  ;  the 
one  of  Scotland,  whereby  the  church  of  Scotian4,  and  alfo 
the  four  univerfities  of  that  kingdom,  are  eftablifhed  for  ever, 
and  all  fuceeeding  fovereigns  are  to  take  an  oath  inviolably 
to  maintain  the  fame  ;  the  other  of  England,  5  Ann®,  c.  6- 
whereby  the  ads  of  uniformity  of  13  Eliz.  and  13  Car.  II. 
(except  as  the  fame  had  been  altered  by  parliament  at  that 
time),  and  all  other  ads  then  in  force  for  the  prefervation 
of  the  church  of  England,  are  declared  perpetual ;  and  it 
is  Ilipulated,  that  every  fubfequent  king  and  queen  fhall 
take  an  oath  inviolably  to  maintain  the  fame  within  Eng¬ 
land,  Ireland,  Wales,  and  the  town  of  Berwick  upon 
Tweed.  And  it  is  enabled,  that  thefe  two  ads  “  fhall  for 
ever  be  obferved  as  fundamental  and  effential  conditions  of 
the  union.” 

Upon  ihefe  articles  and  ad  of  union,  it  is  to  be  obferved, 
1.  That  the  two  kingdoms  are  fo  infeparably  united,  that 
nothing  can  ever  difunite  them  ;  except  the  mutual  confent 
of  both,  or  the  fuccefsful  refiftance  of  either,  upon  appre¬ 
hending  an  infringement  of  thofe  points  which,  when  they 
were  feparate  and  independent  nations,  it  was  mutually  ili¬ 
pulated  fhould  be  *  fundamental  and  effential  conditions  of 
the  union.”  2.  That  whatever  elfe  may  be  deemed  “  fun¬ 
damental  and  effential  conditions,”  the  prefer  vat  ion  of  the 
two  churches,  of  England  and  Scotland,  in  the  fame  ftate 
that  they  were  in  at  the  time  of  the  union,  and  the  mainte¬ 
nance  of  the  ads  of  uniformity  which  ettabitfhed  the  litur¬ 
gy,  are  exprefsly  declared  fo  to  be.  3.  That  therefore  any 
alteration  in  the  conflitucion  of  either  of  thefe  churches,  or 
in  the  liturgy  of  the  church  of  England  (unlefs  with  the 
confent  of  the  refpedive  churches,  colledivdy  or  reprefen- 
tativelv  given),  would  be  an  infringement  of  thefe  “  funda¬ 
mental  and  effential  conditions,”  and  greatly  endanger  the 
union.  4.  That  the  municipal  laws  of  Scotland  are  or¬ 
dained  to  be  Hill  obferved  in  dr* -..part  of  the  ifland,  unlefs  al¬ 
tered  by  parliament  ;  andas  the  parliament  has  not  yet  thought 
4  ^  .proper, 


Union-. 


UNI 

Unifon  proper,  except  in  a  few  inftances,  to  alter  them,  they  ft  ill,  with 
tt,N  ,  regard  to  the  particulars  unaltered,  continue  in  full  force. 

Brethren.  UNISON,  in  muftc.  See  Interval. 

C— UNIT,  or  Unity,  in  arithmetic,  the  number  one;  or  one 
finale  individual  part  of  dilcrete  quantity. 

UNITARIANS,  in  ecclefiaftical  hiftory,  a  name  given 
to  thofe  who  confine  the  glory  and  attribute  of  divinity  to 
the  One  only  great  and  fupieme  God,  and  Father  of  our 
Lord  Jefus  Chrift. 

UNITED  Brethren,  or  Unites  Fratrum ,  in  ecclefi- 
aflical  hiftory,  a  church  of  which  many  of  our  readers  will 
think  that  an  account  fufliciently  full  has  been  given  under 
the  word  Herrnhut.  With  that  account,  however,  fome 
of  the  brethren  have  expreffed  themfelves  diffatisfied,  in 
terms  which  might,  without  impropriety,  be  called  acrimo¬ 
nious;  and  the  prefent  Editor  of  this  Work,  being  convinced 
by  his  own  experience  how  difficult  it  is  to  extra£l  pure  and 
unfophifticated  truth  from  the  perplexed  writings  of  an«;ry 
polemics,  refolved,  when  he  entered  upon  his  laborious  talk, 
to  permit  every  fe£l  of  Chriftians  to  plead  its  own  caufe, 
upon  the  fingle  condition  of  not  loading  its  opponents  with 
opprobrious  epithets.  He  hopes  therefore  that  the  public 
will  forgive  him  for  inferting  the  following  account  of  the 
rife,  progrefs,  worfhip,  and  difeipline,  of  the  church  of  the 
United  Brethren ,  extra&ed  from  a  tedious  manufcript  fent  to 
him  by  one  of  their  clergy.  He  has  faithfully  abridged  the 
narrative  of  his  author  ;  but  does  not  confider  hfmfelf  as  un- 
tier  any  obligation  either  to  maintain  its  truth,  or  to  c©nvi£t 
it  of  falfehood. 

According  to  this  writer,  the  church  of  the  United  Bre¬ 
thren  took  its  rife  in  Moravia  during  the  14th  century; 
though  in  the  fentence  immediately  following  this  affertion, 
he  fays,  that  it  derived  its  origin  from  the  Greek  church  in 
the  9th  century,  when,  by  the  inftrumentality  of  Metho¬ 
dius  and  Cyrillus,  two  Greek  monks,  the  kings  of  Bulga¬ 
ria  and  Moravia  being  converted  to  the  faith,  were,  together 
with  their  fubje&s,  united  in  communion  with  the  Greek 
church.  Methodius  was  their  firft  bifhop  ;  and  for  their 
ufe  Cyrillus  trarflated  the  Scriptures  into  the  Sclavonian 
language. 

The  antipathy  of  the  Greek  and  Roman  churches  is 
well  known  ;  and  by  much  the  greater  part  of  the  brethren 
were  in  procefs  of  time  compelled,  after  many  ftruggles,  to 
fubmit  to  the  fee  of  Rome.  A  few,  however,  adhering  to 
the  rites  of  their  mother  church,  united  themfelves  in  1176 
to  the  Waldenfes,  and  fent  miffionaries  into  many  countries. 
In  1457  they  were  called  fratres  legis  Chrtjli,  or  brethren  of 
the  law  of  Chrift,  becaufe  about  that  period  they  had 
thrown  off  all  reverence  for  human  compilations  of  the  faith, 
pro  felling  fimply  to  follow  the  dodlrines  and  precepts  con¬ 
tained  in  the  word  of  God. 

There  being  at  this  time  no  bifhops  in  the  Bohemian 
church  who  had  not  fubmitted  to  the  pap?.l  jurifdi&ion, 
three  priefts  of  the  fociety  of  United  Brethren  were,  about 
the  year  1467,  confecrated  by  Stephen  bifhop  of  the  Wal- 
denfes  in  Auftria  (fee  Waldenses)  ;  and  thefe  prelates,  on 
their  return  to  their  own  country,  confecrated  ten  co-bi* 
jhops,  or  confeniors,  from  among  the  reft  of  the  prefbyters. 
In  1523,  the  United  Brethren  commenced  a  friendly  cor- 
refpondence.  firft  with  Luther,  and  afterwards  with  Calvin 
and  other  leaders  among  the  Reformers.  A  perfecution, 
which  was  brought  upon  them  on  this  account,  and  fome 
religious  difputes  which  took  place  among  themfelves, 
threatened  for  a  while  the  fociety  with  ruin  ;  but  the  dif¬ 
putes  were  in  1570  put  an  end  to  by  a  fynod,  which  de¬ 
creed  that  differences  about  non-effentials  (hould  not  deftroy 
their  union  ;  and  the  perfecution  ceafed  in  1575*  when  the 
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United  Brethren  obtained  an  edi<fl  for  the  public  exercile 
of  their  religion.  This  toleration  was  renewed  in  1609,  ^ret^ren‘ 
and  liberty  granted  them  to  ere£t  new  churches.  But  a  ci-  w 
vil  war  which  in  1612  broke  out  in  Bohemia,  and  a  violent 
perfecution  which  followed  it  in  1621,  occafioned  the  difper- 
lion  of  their  minifters,  and  brought  great  diftrels  upon  the 
Brethren  in  general.  Some  of  them  fled  to  England,  others 
to  Saxony  and  Brandenburg,  whilft  many,  overcome  by  the 
feverity  of  the  perfecution,  conformed  to  the  rites  of  the 
church  of  Rome.  One  colony  of  thefe,  who  retained  in 
purity  their  original  principles  and  practice,  was,  in  1722, 
conducted  by  a  brother  named  Chr'i/iian  David ,  from  Ful- 
neck  in  Moravia  to  Upper  Lufatia,  where  they  put  thein- 
felvcs  under  the  protection  of  Nicholas  Lewis  count  or 
Zinzendorf,  arid  built  a  village  on  his  eftate,  at  the  foot 
of  a  hill  called  Hutherg ,  or  “  Watch  Hill”  (fee  Herrn¬ 
hut).  The  count,  who  foon  after  their  arrival  removed 
from  Drefden  to  his  eftate  in  the  country,  {bowed  every 
mark  of  kindnefs  to  the  poor  emigrants  ;  but  being  a  zea¬ 
lous  member  of  the  church  eftablifhed  by  law,  he  endea¬ 
voured  for  fome  time  to  prevail  upon  them  to  unite  them¬ 
felves  with  it,  by  adopting  the  Lutheran  faith  and  difeipline. 

This  they  declined ;  and  the  count,  on  a  more  minute  in¬ 
quiry  into  their  ancient  hiftory  and  diftinguifhing  tenets, 
not  only  defifted  from  his  firft  puipofe,  but  became  hiinfelf 
a  convert  to  the  faith  and  difeipline  of  the  United  Bre¬ 
thren. 

The  fynod,  which  in  1570  put  an  end  to  the  difputes 
which  then  tore  the  church  of  the  Brethren  into  faCtions, 
had  confidered  as  non-effentials  the  diftinguifhing  tenets  of 
their  own  fociety,  of  the  Lutherans,  arid  of  the  Calvinifts. 

In  confluence  of  this,  many  of  the  Reformers  of  both  thefe 
feCts  had  followed  the  Brethren  to  Herrnhut,  and  been  re¬ 
ceived  by  them  into  communion  ;  but  not  being  endued  with 
the  peaceable  fpirit  of  the  church  which  they  had  joined, 
they  ilartcd  difputes  among  themfelves,  which  threatened 
the  definition  of  the  whole  eftablifhment.  By  the  indefa¬ 
tigable  exertions  of  Count  Zinzendorf  thefe  difputes  were 
allayed;  and  ftatutes  being  in  1727  drawn  up  and  agreed  to 
for  the  regulation  both  of  the  internal  and  of  the  external 
concerns  of  the  congregation,  brotherly  love  and  union  was 
again  eftablifhed  ;  and  no  fchifm  whatever,  in  points  of 
dotrine,  has  fince  that  period  difturbed  the  church  of 
the  United  Brethren. 

In  1735  the  Count,  who  under  God  had  been  the  inftru- 
ment  of  renewing  the  Brethren’s  church,  was  confecrated 
one  of  their  bifhops,  having  the  ye?.r  before  been  examined 
and  received  into  the  clerical  orders  by  the  Theological  Facul¬ 
ty  of  Tubingen.  Dr  Potter,  then  archbifhop  of  Canter¬ 
bury,  congratulated  him  upon  this  event,  and  promiiedhis 
affiftance  to  a  church  of  confeffors,  ©f  whom  he  wrote  in 
terms  of  the  highefl  refpet  for  their  having  maintained 
the  pure  and  primitive  faith  and  difeipline  in  the  midft  of 
the  rr.ofl  tedious  and  cruel  perfections.  That  his  Grace, 
who  had  ftudied  the  various  controverfies  about  church- 
government  with  uncommon  fuccefs,  admitted  the  Mora¬ 
vian  epifcopal  fucceifion,  we  know  from  the  moft  unque- 
ftionable  authority  ;  for  he  communicated  his  fentiments  on 
the  fubje£l  to  Dr  Seeker  while  bifhop  of  Oxford,  and  from 
his  Lordfhip  they  came  through  a  dignitary  of  the  church 
of  England  to  the  compiler  of  this  article.  In  conformity 
with  thefe  fentiments  of  the  archbifhop,  we  are  affured  that 
the  parliament  of  Great  Britain,  after  mature  invefligation, 
acknowledged  the  Unitas  Fratrum  to  be  a  Proteftant  epif¬ 
copal  church;  and  in  1794  an  a£l  was  certainly  paffed  in 
their  favour. 

We  have  elfe where  (fee  Herrnhut)  mentioned  the 
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favourable  report  that  was  made  to  the  court  of  Drefden 
by  a  deputation  which  was  appointed  to  examine  into  the 
principles  and  pra&ices  of  the  United  Brethren  ;  of  which 
the  confequenee  was,  a  toleration  through  all  Saxony,  as 
well  as  in  Upper  Lufatia.  It  is,  however,  acknowledged 
by  the  author  of  the  manuscript  which  we  are  abridging, 
that  fome  of  the  converts  to  the  faith  and  difcipline  of  the 
Unit  as  Fratrum ,  having  previoufly  imbibed  extravagant  no¬ 
tions,  propagated  them  with  zeal  among  their  new  friends, 
in  a  phrafeology  extremely  reprehenfible  ;  and  that  Count 
/^inzendorf  himfelf  fbmetirr.es  adopted  the  very  improper 
language  of  thofe  fanatics,  whom  he  wifhed  to  reclaim  from 
their  errors  to  the  fobernefs  of  truth  ;  but  it  is  added,  that 
much  of  the  extravagance  and  abfurdity  which  has  been  at¬ 
tributed  to  the  Count,  is  not  to  be  charged  to  him,  but  to 
thole  perfons  who,  writing  his  extempore  Sermons  in  fhort 
hand,  printed  and  publifhed  them  without  his  knowledge  or 
confent.  This  account  of  the  matter  appears  indeed  ex¬ 
tremely  probable  ;  and  it  is  but  juftice  to  the  Count  to  ac¬ 
knowledge,  that  he  feems  to  have  been  very  delirous  to  de¬ 
claim  the  improper  expreffions,  and  to  vindicate  his  church 
from  countenancing  that  impurity  which,  whether  juilly  or 
not,  was  attributed  to  himfelf. 

This  eminent  benefactor  to  the  United  Brethren  died  in 
1760  ;  and  it  is  with  reafon  that  they  honour  his  memory, 
as  having  been  the  inftrument  by  which  God  reftored  and 
built  Up  their  church.  But  they  do  not  regard  him  as  their 
head,  nor  take  his  writings,  nor  the  writings  of  any  other 
man,  as  the  ftandard  of  their  doCtrines,  which  they  profefs 
to  derive  immediately  from  the  word  of  God. 
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fion,  which  does  not,  after  being  thoroughly  weighed,  appear 
to  the  affembly  eligible  in  itfelf. 

In  every  fynod  the  inward  and  outward  flate  of  the  u~ 
nity,  and  the  concerns  of  the  congregations  and  millions, 
are  taken  into  confideration.  If  errors  in  do&rine  or  de¬ 
viations  in  praflice  have  crept  in,  the  fynod  endeavours  not 
only  to  remove  them,  but  by  falutary  regulations  to  prevent 
them  for  the  future.  It  confiders  how  many  bifhops  are  to 
be  confecrated  to  fill  up  the  vacancies  occafioned  by  death; 
and  every  member  of  the  fynod  gives  his  vote  for  fuch'  of 
the  clergy  as  he  thinks  bell  qualified.  Thofe  who  have  the 
majority  of  votes  are  taken  into  the  /<?/,  and  they  who  are 
approved  are  confecrated  accordingly ;  but  by  confecra- 
tion  they  are  veiled  with  no  fuperiority  over  their  Brethren, 
fince  it  behoves  him  who  is  the  greateft  to  be  the  fervant 
of  all. 

Towards  the  conclulion  of  every  fynod,  a  kind  of  execu. 
tive  board  is  chofen,  and  called  the  Elder’ s  Conference  of  the 
Unity.  At  prefent  it  confifts  of  13  elders,  and  is  divided 
into  four  committees  or  departments  :  1.  The  miffton's  de¬ 
partment,  which  fuperintends  all  the  concerns  of  the  mif- 
fions  into  Heathen  countries.  2.  The  helper' s  department, 
which  watches  over  the  purity  of  do&rine  and  the  moral 
condudl  of  the  different  congregations.  3.  The  fervant' s 
department,  to  which  the  economical  concerns  of  the  Uni¬ 
ty  are  committed.  4.  The  overfeer's  department,  of  which 
the  bufinefs  is  to  fee  that  the  conllitution  and  difeipline  of 
the  Brethren  be  everywhere  maintained.  No  refolution, 
however,  of  any  of  thefc  departments  has  the  fmallelt  force, 
till  it  be  laid  before  the  affembly  of  the  whole  Elder's  Con - 


It  has  been  already  obferved,  that  the  church  of  the  Uni-  ference ,  and  have  the  approbation  of  that  body.  The  pow 


ted  Brethren  is  epifcopal  ;  but  though  they  confider  epif- 
copal  ordination  as  neceffary  to  qualify  the  fervants  of  the 
church  for  their  refpeClive  fundiona,  they  allow  to  their  bi- 
fliops  no  elevation  of  rank  or  pre-eminent  authority  ;  their 
church  having  from  its  firfl  eftablifhment  been  governed  by 
fynods,  confiding  of  deputies  from  all  the  congregations  ; 
and  by  other  fubordinate  bodies,  which  they  call  conferences. 
The  lynods,  which  are  generally  held  once  in  feven  years, 
are  called  together  by  the  elders  who  weie  in  the  former  fy¬ 
nod  appointed  to  fuperintend  the  whole  -unity.  In  the 
firfl  fitting  a  prefident  is  chofen,  and  thefe  elders  lay  down 
their  office  ;  but  they  do  not  withdraw  from  the  affembly, 
for  they,  together  with  all  bifhops, fniores  tivtles ,  or  lay-el¬ 
ders,  and  thofe  minifters  who  have  the  general  care  or'in- 
fpe&ion  offeveral  congregations  in  one  province,  have  feats 
in  the  fynod  without  any  particular  election.  The  other 
members  are,  one  or  more  deputies  fent  by  each  congrega¬ 
tion,  and  Inch  minifters  or  miffionaries  as  are  particularly 
called  to  attend.  Women  approved  by  the  congregations 
are  alfo  admitted  as  hearers  ;  and  are  called  upon  to  give 
their  advice  in  what  relates  to  the  miniflerial  labour  among 
their  fex ;  but  they  have  no  decifive  vote  in  the  fynod.  The 
votes  of  all  the  other  members  are  equal. 

In  queilions  of  importance,  or  of  which  the  confequences 
cannot  be  forefeen,  neither  the  majority  of  votes  nor  the 
unanimous  confent  of  all  prefent  can  decide  ;  but  reeourfe  is 
had  to  the  lot.  For  adopting  this  unufual  mode  of  deci¬ 
ding  in  ecclefiaflical  affairs,  the  Brethren  allege  as  reafons 
the  practices  of  the  ancient  Jews  and  the  apoflles  ;  the  in¬ 
efficiency  of  the  human  undemanding  amidft  the  bell  and 
purefl  intentions  to  decide  for  itfelf  in  what  concerns  the 
adminiftration  of  ChrifPs  kingdom  ;  and  their  own  confi¬ 
dent  reliance  on  the  comfortable  promifes  that  the  Lord  Je- 
ius  will  approve  himfelf  the  head  and  ruler  of  his  church. 
The  lot  is  never  made  life  of  but  after  mature  deliberation 
and  fervent  prayer ;  nor  is  any  thing  fubmitted  to  its  deci- 


ers  of  the  Elder's  Conference  are  indeed  very  extenfive.  Be- 
fides  the  general  care  which  it  is  commiffioned  by  the  fynods 
to  take  of  all  the  congregations  and  miffioris,  it  appoints 
and  removes  every  fervant  in  the  unity,  as  circumflances  may 
require ;  authorifes  the  bifhops  to  ordain  prefbyters  or  dea¬ 
cons,  and  to  confecrate  other  bifhops  ;  and,  in  a  word,  tho’ 
it  cannot  abrogate  any  of  the  confiitutions  of  the  fynod,  or 
*na£l  new  ones  itfelf,  it  is  poffcffed  of  the  fupreme  executive 
power  over  the  whole  body  of  the  United  Brethren. 

Befides  this  general  conference  of  elders,  which  fnper- 
intends  the  affairs  of  the  whole  unity,  there  is  another 
conference  of  elders  belonging  to  each  congregation,  which, 
diredls  its  affairs,  and  ta  which  the  bifhops  and  all  other 
minifters,  as  well  as  the  lay-members  of  the  congregation, 
are  fubje£l.  This  body,  which  is  called  the  Elder's  Con¬ 
ference  of  the  Congregation ,  confifts,  f .  Of  the  mintfter  as  pre¬ 
fident,  to  whom  the  ordinary  care  of  the  congregation  is 
committed,  except  when  it  is  very  numerous,  and  then  the 
general  infpe&ion  of  it  is  entrufted  to  a  feparate  perfon,  call¬ 
ed  the  Congregation  Helper  ;  2.  Of  the  warden,  whofe  of¬ 

fice  it  is  to  fuperintend  with  the  aid  of  his  council  all  out¬ 
ward  concerns  of  the  congregation,  and  to  affift  every  indi¬ 
vidual  with  his  advice  ;  3.  Of  a  married  pair ,  who  care  par¬ 
ticularly  for  the  fpiritml  welfare  of  the  married  people  ;  4. 
Of  a  ftngle  clergyman ,  to  whofe  care  the  young  men  are  more 
particularly  committed  ;  and,  5.  Of  tlwfe  women ,  who  affitt 
in  caring  for  the  fpiritual  and  temporal  welfare  of  their  own 
fex,  and  who  in  this  conference  have  equal  votes  with  the 
men.  As  the  Elder's  Conference  of  each  Congregation  is  an- 
fwerable  for  its  proceedings  to  the  Elder's  Conference  of  the 
Unity ,  vifitations  from  the  latter  to  the  former  are  held  from 
time  to  time,  that  the  affairs  of  each  congregation,  and  the 
condudl  of  its  immediate  governors,  may  be  intimately 
known  to  the  fupreme  executive  government  of  the  whole 
church. 

We  have  already  mentioned  the  epifcopacy  of  the  Bre- 
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thren,  and  the  very  limited  powers  of  their  bifhops ;  and 
have  to  add,  that,  in  their  opinion,  epifcopsl  confecration 
does  not  confer  any  power  to  piefide  over  one  or  more  con- 
•  g  relations  ;  and  that  a  bifhop  can  diicharge  no  office  but 
by  the  appointment  of  a  fynod,  or  of  the  Elder's  confe¬ 
rence  O:  the  Unity.  Prefbyters  among  them  can  perform 
every  fun&ion  of  the  biffiop  except  ordination  ;  for  if  we 
underftand  the  manufcript  before  us,  he  confirms  by  the 
laying  on  of  hands  young  per  fans  when  they  firll  become 
candidates  for  the  communion.  Deacons  are  affiflants  to 
the  prefbyters  much  in  the  fame  way  as  in  the  church  of 
England  ;  and  in  the  Brethren's  churches  deaconeffes  are  re- 
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They  are  bounded  on  the 
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yffel,  Zutphen,  and  Utrecht.  p  # 

weft  by  the  German  Ocean  ;  on  the  eaft  by  the  circle  of  Evince* 
Wcftphalia ;  and  on  the  fouth  by  .Flanders,  Brabant,  and  w 
the  duchy  of  Cleves.  They  compote  the  greateft  part  of 
the  ancient  Batavia,  whofe  inhabitants  were  formerly  lo  j 
much  renowned  for  their  valour.  Under  the  Romans  they  Batavians 
were  exempt  from  impofts  and  taxes,  in  confluence  of1"  high c. 
bearing  the  honourable  title  of  Allies  of  the  Republic.  derdicR 

The  Netherlands  came  into  the  poffeffion  of  the  houfe  ofmans<  °* 
Auftria  by  the  marriage  of  Mary  of  Burgundy  with  the  3 
emperor  Maximilian  :  but  on  that  prince's  refigning  the  im-^  under 
perial  crown,  the  1 7  provinces  of  the  Netherlands  devolved*1?^0?1- 


nion  of 


tained,  for  the  purpofe  of  piivately  udmonifhing  their  own  of  right  on  Don  John  of  Spain  but  he  and  his  fucceflorgp^ 


lex,  and  vifiting  them  in  their  fickrefs:  but  though  they  are 
iolemnly  bkded’to  this  office,  they  are  not  permitted  to 
teach  in  public,  and  far  Iefs  to  adminifter  the  facraments. 
They  have  likewife  feniorts  civiles ,  or  lay-elders,  in  contra- 
diftin&ion  to  fpiiitual  elders  or  bifhops,  who  are  appointed 
to  watch  over  the  conftitution  and  difeipline  of  the  Unity 
of  the  Biethren  ;  over  the  obfervance  of  the  laws  of  the 
country  in  which  congregations  or  millions  are  eftablifhed  ; 
and  over  the  privileges  granted  to  the  Brethren  by  the  go¬ 
vernments  under  which  they  live.  They  do  not  confider  a 
regular  courfe  of  literary  education  as  at  all  neceffary  to 
qualify  perfons  for  admiffion  into  orders,  provided  they  pof- 
iefs  a  thorough  knowledge  of  the  word  of  God,  what  they 
call  /olid  Chrijlian  experience ,  and  a  well  regulated  zeal  to 
ferve  God  and  their  neighbours. 

We  have  mentioned  elfewhere  (Herrnhut)  their  daily 
meetings  in  church  for  worfhip  and  edification.  On  Sun¬ 
day,  befides  the  public  prayers,  which  are  either  read  from 
a  liturgy  or  pronounced  extempore  by  the  minifter,  one  or 
two  fermons  are  preached  in  every  church  or  chapel  ;  and 
after  the  morning  fervice  an  exhortation  is  given  to  the 
children.  Previous  to  the  holy  communion,  which  is  admi- 
niftered  on  fome  Sunday  once  a-month,  and  likewife  on 
Maunday  Thu rf day,  each  peiion  who  intends  to  commu¬ 
nicate  converfes  with  one  of  the  elders  on  the  flate  of  his 
ford,  expreffing  his  defire  to  partake  of  the  facrament.  The 
celebration  of  the  communion  is  generally  preceded  by  a 
lovefeajly  which  is  alfo  kept  on  other  folemn  occafions.  On 
Maunday  Thurfday,  before  communion,  the  Brethren  have 


Philip  le  Beau  dying  in  a  fhort  time  after,  they,  111  1505, 
fell  under  the  dominion,  of  Charles  V.  at  that  time  a  mi-* 


a  folemn  foot-wajhing  ;  and  at  this,  and  we  fuppole  at  other  ror 
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times,  they  greet  one  another  with  the  kifs  of  charity.  Thefe 
ceremonies  they  confider  as  religious  rites,  authorised  thro’ 
all  ages  of  the  church  by  our  Saviour  himfelf  and  his  two 
apoflles  St  Peter  and  St  Paul*. 

Our  limits  will  not  permit  us  to  give  a  fyftematic  view  of 
Ueter  the  do&rinal  tenets  of  the  Brethren.  Though  they  ac¬ 
knowledge  no  other  ftandard  of  truth  than  the  facred  Scrip¬ 
tures,  they  adhere  ter  the  Augfburg  Confeftion,  and  fpeak 
refpedfully  of  the  39  articles  of  the  church  of  England. 
They  profefs  to  believe  that  the  kingdom  of  Chrift  is  not 
confined  to  any  particular  party,  community,  or  church  ; 
and  they  confider  themfelves,  though  united  in  one  body  or 
vifible  church,  as  fpiritually  Joined  in  the  bond  of  Chriltian 
love  to  all  who  are  taught  of  God,  and  belong  to  the  uni- 
verial  church  of  Chrift,  however  much  they  may  differ  in 
forms,  which  they  deem  non-effentials.  But  the  reader  who 
wifhes  to  have  a  fuller  account  of  this  iociety  of  Chriftians, 
we  mall  reter  to  Cranz’s  Ancient  and  Modern  Hjjlory  of  the 
Protejlant  Church  of  the  United  Brethren ,  printed  in  Lon¬ 
don,  17S0  ;  and  to  a  work  entitled  An  Expofition  of  Chri¬ 
jlian  DoBr’tne  as  taught  in  the  Protejlant  Church  of  the  United 
Brethren ,  London,  1784. 

UNITED  Provinces,  or  United  N \therlands ,  other- 
wife  called  the  Republic  of  Holland ,  confift  of  the  feven  pro¬ 
vinces  of  Holland;  Zealand,  Fridland,  Groningen,  Over- 


At  this  period  the  feven  provinces,  which  now  compofe 
the  Republic  of  Holland,  enjoyed  a  kind  of  independence  ; 
but  the  policy  and  warlike  difpofition  of  Charles  foon  re* 
duced  them  to  ohedience.  When  he  refigned  the  fceptrei 
to  his  fon  Philip,  the  Low  Countries  were  in  a  moft  3 
flouriffiing  condition.  In  this  fmall  trad  of  country  wereFlourilhiuj 
reckoned  no  fewer  than  350  large  cities  incloted  with  walls,ftate  oftta 
and  6300  confiderable  towns,  all  become  rich  by  their  ap-  ljr(^a”cci 
plication  to  the  arts  and  to  commerce.  At  the  fame  time,  t-im^ 
the  love  of  liberty  was  very  prevalent  among  the  inhabi¬ 
tants,  and  they  were  jealous  of  every  invafion  of  their  rights 
and  privileges.  The  arbitrary  government  of  Philip  was 
therefore  very  difagreeable  to  his  fubjeds  in  the  Low  Coun¬ 
tries,  and  the  partiality  fhown  on  all  ©ccafions  to  the  Spani¬ 
ards  foon  loft  their  affedions  altogether,  .  4 

The  extreme  iuperftition,  however,  and  cruel  bigotry  of-PerfecimoQ 
Philip,  proved  the  greateft  fource  of  difeontent.  The  doc-^'^Re- 
trines  of  the  reformers  had  been  preached  and  received  with. 01  e  * 
avidity  in  the  Low  Countries.  A  cruel  perfecution  of  the 
reformed  had  been  commenced  by  Charles  V.  infomuch  that 
he  is  laid  to  have  deftroyed  no  fewer  than  100,000  perfons 
on  account  of  religion.  This  cruelty  had  no  effed  except 
to  increafe  the  number  of  heretics ;  which  being  obferved 
by  Mary  queen  of  Hungary,,  filler  to  the  emperor,  fhe  in¬ 
vited  him  to  the  Low  Countries,  that  he  might  perfonaliy 
behold  the  bad  effeds  of  his  cruelty.  On  this  the  empe- 
granted  a  toleration,  but  Philip  was  altogether  inde¬ 
xible.  In  order  to  proceed  more  effe&ually  againft  the  re- 
formed,  a  court  of  inquifition  was  inftituted  ;  and  under  «Lj 
pretence  that  the  three  biffioprics,  which  at  that  time  com-inqu;‘fltI0n 
prehended  the  whole  country,  were  too  large,  17  of  thele  elLbiilhei 
dignitaries  were  ereded,  three  with  the  title  of  arclibifliops. 

To  afford  fufficient  revenues  for  thefe,  it  became  neceffary 
to  fnpprefs  feveTal  abbeys,,  which  of  itfelf  produced  great 
difeontent.  But  what  gave  the  finifhing  ftroke  to  the  whole  6 
was,  Philip’s  announcing  his  intention  of  re fi ding  conftant-  Dvchefsof 
ly  in  Spain;  his  appointing  the  duchefs  of  Parma,  his  na- Parma  ip> 
tural  filler,  to  be  regent  of  the  Netherlands ;  and  giving  her.P™1^0, 
for  a  counfellor  cardinal  Granvele,  a  bloody  perfecutor  ofvtr“ 
the  reformed  ;  at  the  fame  time  that  the  provinces  were  op- 
preffed  by  the  violences  of  foreign  troops,  for  the  payment 
of  whom  they  were  alio  opprefftd  by  taxes.  Three  coun¬ 
cils  were  eftablifhed  at  Bruffels  ;  one  to  prefide  over  the  laws 
and  courts  of  juft  ice  ;  a  fecond  to  dired  every  thing  respec¬ 
ting  peace  or  war  ;  and  the  third  to  manage  the  revenues  : 
but  Hill  the  duchefs  of  Parma  was  ordered  to  confult  Gran- 
vele  in  every  matter,  and  make  him  at  all  times  her  chief  con¬ 
fidant.  *  I 

The  duchefs  took  upon  her  the  government  of  the  Low  Uriv/trfal 
Countries  in  the  year  1560  ;  and  wa3  no  fooner  arrived  at difeuetc^ 
Bruffels,  than  complaints  poured  in  from  all  quarters  againft 
the  inquifition,  cardinal  Granvele,  and  the  new  biffioprics. 
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*ed'jThe  duehefs  endeavoured  to  allay  the  ferment  by  fair  words, 
ut  In  vain.  At  the  head  of  the  malecontents  were  the  prince 
£  Orange,  c«.unt  Egmont,  and  count  Horn,  who  ftreriu- 
r  bully  infilled  on  calling  an  aflembly  of  the  States-general, 
and  laying  before  them  the  grievances  by  which  the  country 
*was  opprefied.  The  event  was,  that  in  1564  the  cardinal 
■  was  obliged  to  refign  his  dignity  ;  which  yet  did  not  pro¬ 
duce  any  good  efFedt,  as  he  was  fucceeded  by  two  of  his 
Icreatures,  Barlaimont  and  Viglius,  who  trod  exa&ly  in  his 
footfteps.  They  pufhed  on  the  inquifition  to  frefh  execu¬ 
tions ;  (ligmatized  the  principal  nobility  as  heretics  ;  and  on 
all  occafior.s  Ihowed  fuch  violent  and  intolerable  zeal  for 
"the  Catholic  religion,  that  one  of  Philip’s  minillers  repre- 
iented  to  him  the  danger  there  was  of  a  total  revolt  of  the 
provinces,  unlefs  the  rigours  of  perfecution  were  fomewhat 
,me,  relaxed.  But  Philip  no  fooner  received  this  intelligence, 
ry  otlthan  he  replied,  “  that  he  had  rather  be  without  fubje&s, 
than  be  a  king  of  heretics.”  Agreeable  to  this  reply,  all  the 
obnoxious  decrees  were  enforced  with  double  rigour ;  upon 
which  the  {late  of  affairs  became  fo  alarming,  that  it  was 
thought  neceffary  to  fend  count  Egmont  into  Spain,  in  or- 
:  der  to  have  a  perfonal  interview  with  the  king  on  the  fub- 
jecl.  Philip,  accuflomed  to  deceit,  gave  a  fmooth  anfwer, 
abated  the  rigour  of  his  decrees,  and  ordered  the  gover- 
nante  fometimes  to  confult  with  the  prince  of  Orange.  Thus 
tranquillity  was  for  a  time  reftored  ;  but  in  the  year  1566, 
it  being  difcoveied  that  a  fclieme  for  the  total  extirpation 
of  the  Proteftants  had  been  concerted  by  the  queen -mother 
of  France,  lier  fon  Charles  IX.  and  Ifabella  queen  of  Spain 
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which  are  the  ufual  operations  of  a  lawlefs  mob.  . 

principal  inhabitants,  however,  ftill  remained  quiet,  and  even  Prov*nccr;, 
did  all  in  their  power  to  reflrain  the  violence  of  the  com¬ 
monalty  ;  fo  that,  had  Philip  made  any  kind  of  reafonable 
conceflion,  the  public  tranquillity  might  have  been  reftored.  Jt 
In  (lead  of  this,  however,  a  new  oath  of  allegiance  was  ad  New  oath 
minillcred  by  the  governante,  and  all  perfons  were  obliged  S1' 
to  fwear  that  they  would  regard  as  traitors  and  enemies  to*^e  re^a 
their  country  all  whom  the  king  fhould  think  proper  to 
proferibe.  This  extraordinary  proceeding  was  followed  by 
the  moft  cruel  perfecution  that  can  be  imagined  ;  at  the 
fame  time  that  the  duke  of  Alva  was  fent  into  the  Nether¬ 
lands  with  an  army  of  ic,ooo  veteran  troops,  to  put  the 
lad  hand  to  the  mifery  of  the  people,  and  fully  to  eftabliflv 
the  defpotifm  of  the  court.  Counts  Egmont  and  Horrr  1Z 
took  the  above  mentioned  oath  ;  but  the  prince  of  Orange  Prince  of 
could  by  no  means  be  induced  to  it,  and  therefore  retired  Orange  re** 
into  Germany,  along  with  counts  Brodenrode  and  Hoog-tireb‘ 

Urate.  Their  example  was  followed  by  great  numbers  of 
all  ranks  and  conditions  ;  and  after  the  arrival  of  the  army- 
commanded  by  the  duke  of  Alva,  fuch  multitudes  continued 
emigrate,  that  the  duchefs  of  Parma  informed  the' 


to 


king,  that  within  a  few  days  100,000  families  had  left  his  ~ 
dominions  ;  that  in  a  fhort  time  the  country  mull  be  depo-* 
pulated,  in  which  cafe  there  were  would  be  no  occafion  for*  13  e 
a  governante  ;  fhe  therefore  begged  leave  to  refign,  before 
fhe  fhould  have  the  mortification  and  difgrace  or  being  left-™a  ^ 
alone  in  the  Netherlands.  14 

Philip  immediately  complied  with  the  requeft  of  the  fsfucceed- 


or  nance,  ncr  ion  cuancs  l./v.  auu  - . 1 . . /  ~  * -  \  r  >  l  the 

in  a  conference  at  Bayonne,  matters  became  worfe  than  ever,  princtfs,  and  the  duke  of  Alva  was  appointed  to  fucceed^ 
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That  the  information  received  concerning  this  deteilable 
-  combination  was  true,  very  foon  appeared,  from  Philip’s 
j'  declaiming  all  the  favourable  interpretations  which  had  been 
put  upon  iiis  anfwer  to  count  Egmont,  and  from  liis  order- 
!  ing  the  inquifition  to  proceed  with  more  fury  than  ever. — 

\(  The  coniequer.ee  of  this  was  a  general  afTociation  againft 
■cn7®  this  abominable  tiibunal,  which  was  fubferibed  by  all  orders 
•  and  degrees  of  men,  Roman  Catholics  as  well  as  Proteftants. 
uifi:ic.  The  confederates,  headed  by  Henry  de  Brodenrode,  a  de~ 
feendant  of  the  ancient  earls  of  Holland,  waited  on  the  du¬ 
chefs  of  Parma,  in  fuch  a  formidable  body,  that  fhe  was  ob-' 
liged  to  difmifs  them  with  an  abfolute  promife  that  their  de-' 
mands  fhould  be  granted.  Thefe  demands  were,  that  the 
inquifition  {hould  be  abolifhed,  and  the  edicls  againft  libeity 
of  confidence  recalled  ;  and  for  this  fhe  immediately  inter- 
pofed  all  her  inter  eft  with  Philip.  Sir  William  Temple  al-^ 
leges,  that  Philip,  in  confiquence  of  the  governante’ s  re- 
monftranees,  granted  all  that  was  defired,  but  too  late.  All 
other  hiftoriaris,  however,  agree  that  he  was  inflexible,  and 
that  the  duchefs  could  procure  no  better  conditions  than- 
that  heretics  fhould  from  that  time  forward  be  hanged  in- 
ftead  of  being*  burned.  Even  this  appeared  a  conceffion 


unworthy  of  the  king;  the  royal  name  was  therefore  for*- 
4.  bid  to  be  ufed. 

Before  the  confederates  .proceeded  to  extremities,  they 
■  fent  deputies  to  Madrid  ;  but,  according  to  fome  authors, 
they  were  refoled  admittance  into  the  king’s  prefence.  It 
appears,  however,  that  they  had  found  means  of  repiefent- 
ing  the  true  ftate  of  affairs  to  the  king,  and  of  informing 
him  that  the  diiluvbances  proceeded  from  the  deteftation  in 
which  the  inquifition  was  everywhere  held  in  the  Low 
Countries.  Their  reprefentations  produced  no  other  efftdl. 
than  an  equivocal  promife,  which  was  evidently  never  in- 
bJpple tended  to  be  kept.  Hie  governante  received  ..orders  to*. 
uk|  proceed  againft  heretics  with  the  utmoft  feverity ;  upon 
|t0 cf  which  the  people  broke  out  into  adlsof  open  rebellion.  In 
’  feveral  towns  of  Flanders  the  churches  were  deftroyed,  ima¬ 
ges  pulled  down,  and  all  thole,  adts  of  violence  committed 


her  in  the  government.  It  may  eafily  be  imagined  that  the 
miferies  of  the  people  would  now  become  intolerable.  The 
king  was  a  proud  and  mercilefs  tyrant,  let  at  too  great  a  di- 
itance  from  his  lubje&s  to  be  thoroughly  fenfible  of  their 
calamities,  and  totally  deftitute  of  compafiion  had  he  known 
them  ever  fo  well.  -  The  new  governor  was  of  the  fame  dif--* 
pofition  ;  and  the  army  he  commanded  was  fierce,  rapaci¬ 
ous,  and  cruel,  defiring  nothing  more  ardently  than  to  enrich  J 
themfelves  at  the  expence  of  the  inhabitants.  The  whole* 
country  was  filled  with  blood  and  horror;  counts  Egmont 
and  Horn  were  ignominioufly  executed,  and  the  eftate  of  ^ 
the  prince  of  Orange  was  confifeated.  Thefe  laft  proceed-  Prince  of 
ings  drove  the  people  into  defpair ;  and  they  invited  the  Orange  in- 
prince  to  return,  in  order  to  take  upon  him  the  defence  of^^^^  J- 
the  country  from  fuch  infufferable  tyranny  and  oppreffion. 

All  this  time  the  prince  of  Orange,  and  his  brother 
Louis  of  Naifau,  had  been  labouring  to  form  alliances  for 
the  defence  of  the  liberties  of  their  country.  He  had  repre- 
fented  matters  in  fuch  a  light  to  the  emperor  Maximilian,- 
that  his  Imperial  majefty  fent  an  ambaffador  to  Philip,  ex¬ 
horting  him  to  treat  his  fubje&s  in  the  Netherlands  with  leL  * 
rigour.  This  embafly  was  ha.ughtiiytrecei ved ;  Philip  continued 
}\is  perfecution s,  and  the  prince  of  Orange-  his  preparations  Hoffcilirie* 
for  enteting  the  Low  Countries.  -  His  firft  efforts,  however,  commence/' 
were  very  unfuccefsfuL  A  detachment  of  Germans  in  the  to  the  dii- 
fervice  of  the  prince  attempted  to  penetrate  into  B-rabant^'^^ 
and  furprife  Ruremond  ;  but  were,  defeated  by  a  detach- 
ment  from  the  duke  of  Alva’s  army.  Another  party,  co*- 
lifting  chiefly  of  French,  attempted  to  penetrate  into  Ar¬ 
tois  by  the  way  of  Picardy-;  but  their  officers  were  arrdiech  * 
by  order  of  Charles-  IX.  Louis  o^  Naflau,  however,  defeat¬ 
ed  a  body  of  Spaniards,  and  killed  6co  of  them  on  the  (pot; 
but  the  vigilance  of  his  enemies  prevented  him  from  drawing- 
any  advantage  of  confeqiience  from  his  victory. 

The  duke  of  Alva  was  fo  much  chagrined  at  the  defeat' 
fuftained  by  his  party,  that  he  inilantly  aflembled  his  troops- 
from  all  quarters*  His  army  then  appeared  too  formidable 
to  be  oppofed,  and  the  prince  of. Naflau  with  count  Hong., 
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fit  ate  retired  towards  the  river  Ens.  But  being  bard  putti¬ 
ed  by  the  duke  of  Alva,  and  mutinies  arifing  among  their 
17  troops  for  want  of  pay,  they  were  foon  brought  to  an  ac- 
1'rincc  of  tion,  and  totally  defeated.  The  infantry  were  entirely  cut 
NafTau  and  in  pieces  ;  the  cavalry  were  faved,  but  all  the  bap-gave  and 
g (Irate  arT“sry  were  taken  by  the  enemy.  In  the  mean  time,  the 
defeated  b)  Prjnce  of  Orange  was  battening  to  the  relief  of  his  diftreffed 
the  duke  of  allies  with  an  army  of  28,000  men  ;  but  having  the  misfor- 
tune  of  being  alio  defeated,  and  count  Hoogttrate  killed  in 
Prince  of  a<^lon’  ^ls  foldieis  deferted  in  iuch  crowds,  that  he  was 
Orange  de-at  Hfl  obt.ged  to  difband  his  army  and  return  to  Germany, 
feat ed,  and  This  difatter  happened  in  the  year  1569..  The  duke  of 
dttbards  his  Alva  refolved  to  make  the  moft  of  Ins  time.  He  entered 
BrufTels  in  triumph  ;  and  let  loofe  his  vengeance  againft  all 
who  had  in  the  leafl  affifted,  or  been  fuppofed  to  affift,  the 
19  prince  of  Orange.  All  the  prifoners  taken  in  the  latt  cam- 
^™duhe°cfPa*,a'n  WCre  Put  t0  ^eat^  ;  an(^>  not  contented  with  this 
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;arbarity,  the  cruel  governor  projefted  nothing  lefs  than  the 
total  extirpation  cf  the  reformed  religion,  by  the  deftruftion 
ot  every  one  who  profefled  it ;  and  of  rendering  himfelf  de- 
fpotie,  by  erefting  citadeb  in  all  the  confiderable  towns, 
which  were  to  be  garrifoned  by  his  foldiers.  He  began 
with  Amtterdam,  in  which  he  laid  the  foundations  of  a 
lirong  citadel.  The  people  complained  of  it  as  an  infringe¬ 
ment  of  their  rights,  but  the  duke  wras  deaf  to  their  com¬ 
plaints.  At  Antwerp  he  caufed  his  ftatue  to  be  erefted  ; 
and  heVe  he  was  figured  treading  on  the  necks  of  two 
lo  fmaller  ftatues,  which  reprefented  the  two  ettates  of  the 
intole-  Low  Countries.  This  piece  of  infolent  vanity  exafperated 
cMes^nd  people  to  a  £icat  degree;  and  they  were  ft  ill  farther 
cxa&ions.  Prov°kedby  a  demand  of  the  hundredth  part  of  every  man’s 
eftate  to  be  paid  immediately  for  the  fupport  of  the  army, 
behdes  the  tenth  of  all  the  merchandife,  and  the  twentieth 
of  all  immoveables,  to  be  annually  levied  as  a  (landing  re¬ 
venue.  The  provinces  remonflrated,  and  refufed  to  fnb- 
mit  to  fuch  intolerable  exaftions :  the  governor  was  infle¬ 
xible  ;  and  being  incenfed  at  their  refiftance,  he  fent  the  re¬ 
giment  of  Lombardy  to  live  at  free  quarters  in  the  province 
of  Utrecht. 

AH  this  time  the  prince  of  Orange  was  employed  in  lay¬ 
ing  plans  for  the  deliverance  of  his  dittretted  country  ;  but 
in  157  1,  the  duke  of  Alva  growing  impatient,  ordered  the 
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hlifh  his  edift  concerning  the  new  taxes  to  be  publifhed  at  Brnffels. 
new  taxes  'I ’he  city  was  inftantly  filled  with  confufion  ;  the  foldiers 
at  Bruffels.  feize d  on  the  goods  of  the  inhabitants  by  force  ;  tradefmen 
(hut  up  their  (hops  ;  and  the  peafants  refufed  to  bring  pro- 
vifions  to  the  market.  The  ttates  offered  to  pay  a  fubfidy 
of  2,000,000  of  florins  annually  in  lieu  ©f  the  intended  tax; 
but  their  otter  was  rejefted.  The  drum  beat  to  arms,  and 
orders  were  ittued  to  hang  all  who  refufed  to  comply.  The 
foldiers  were  preparing  to  obey,  when  news  arrived  of  the 
fm render  of  Briel  in  the  ifland  of  Vooru,  at  the  entrance 
of  the  Meufe,  to  a  fquadron  of  (hips  of  war  that  had  been 
fitted  out  by  the  prince  of  Orange.  Lumey,  who  com¬ 
manded  the  Iquadron,  made  a  defeent  on  the  ifland  from  40 
(hips,  deltroyed  the  churches,  broke  the  images,  and  exe¬ 
cuted  the  priefts,  but  offered  no  violence  to  the  other  inha¬ 
bitants. 

However  unimportant  the  conqueft  of  fo  inconfiderable 
a  place  might  appear,  it  alarmed  the  duke  of  Alva,  and 
produced  the  moft  extravagant  rejoicings  in  Bruffels.  The 
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dropped  his  taxes  and  executions  lor  the  prefent,  and  dili¬ 
gently  applied  himfelf  to  fapprefs  the  growing  fpirit  of  re¬ 
bellion.  He  withdrew  the  garrifon  from  Bruffels,  and  de¬ 
tached  it  under  the  command  of  Maximilian  Hermin  Boffu, 
againft  the  (hips  of  war  which  were  called  Gutux.  This  of¬ 
ficer,  endeavouring  to  force  Briel,  was  defeated  by  the  O- 


range  faftion,  and  forced  to  retire  with  lofs  to  the  ifland  of  tv,  , 


Beyerland.  Trifling  as  this  victory  might  feem,  it  ferved  Pro% 
to  animate  the  depreffed  fpirits  of  the  enemies  to  the 
vernment.  The  prince  of  Orange,  fenfible  of  the  advantage  ^ 
of  poffeffmg  this  ifland,  exhorted  the  nobility  of  his  party hi^fg 
to  fortify  and  garrifon  it;  his  orders  were  obeyed,  by  which defeat** 
means  he  foon  became  matter  of  Del fshaben,  a  town  fitnatedthe(i\ 
on  the  oppofite  banks  of  the  Meufe.  It  appeared  in  Bof-piT* 
fu’s  retreat  how  unpopular  the  duke  of  Alva  was  in  every  tab  1 
part  of  the  country.  Dordrecht  (hut  its  gates  againft  him jhabcu 
Rotterdam  refufed  to  admit  his  troops  ;  but  Boffu  obtain¬ 
ing  permiffion  that  they  (hould  pafs  through  in  feparate  (mail  2 5 
divisions,  feized  the  gates,  and  began  a  general  maffacre  offnhi:J  * 
the  inhabitants.  Four  hundred  perifhed  by  the  fword,  thef Rot:f''  f 
town  was  pillaged,  the  women  were  raviflied,  and  every  pof-^?’  10 
Able  aft  of  barbarity  and  inhumanity  committed.  Re-Span^  ! 
tribution  was  foon  made  by  the  enemy.  Alva  had  detach¬ 
ed  Offorio  d’Angulo  with  a  body  of  forces  to  fecure  Flufli. 
ing,  a  confiderable  port  in  Zealand,  and  to  ereft  a  citadel. 

The  inhabitants  denied  Offorio  admittance,  (hut  their  gates, 
and  feized  Pacaneo,  a  famous  engineer,  who  had  come  to 
meafure  the  ground  where  the  citadel  was  to  be  erefted. 
Apprehending  that  attempts  would  be  made  to  force  them 
to  fnbmiffion,  they  petitioned  Lumey,  admiral  of  the 
Gueux,  for  afliftance  ;  and  he  furnifhed  them  with  2Co  men, 
under  the  command  of  Captain  Treflong.  On  the  arrival 
of  this  reinforcement,  the  Spanifh  engineer  was  hanged,  and 
an  unfuccefsful  attempt  made  to  furprife  Middleburg,  the 
capital  of  the  ifland  of  Walcheren.  Not  difpirited  by  this 
difappointment,  the  Zealanders  affiduoufly  profecuted  their 
cruizes  upon  the  Spaniards,  and  obtained  as  much  wealth 
ag  purchafed  a  large  (lore  of  arms  and  ammunition  at  Ant¬ 
werp.  Joined  by  great  numbers  of  Fnglifti  and  Scotch  ad¬ 
venturers,  they  ventured  to  attack  the  duke  of  Medina  Celi, 
fent  with  a  ftrong  fquadron  to  fucceed  the  duke  of  Alva  in  Duke  'it  ] 
the  government  of  the  Netherlands.  The  duke  was  com.  Medi* 
pletely  defeated,  a  great  number  of  his  fhips  were  taken, ,Cel! 
and  a  booty,  amounting  to  near  1,000,000  livres,  was  car-  by  the Ze> 
ried  off  by  the  Zealanders.  landers  11 

The  duke  of  Alva  now  ordered  a  fquadron  of  fhips  tofca* 
be  equipped  at  Amfterdam,  to  bridle  the  infolence  of  Lu¬ 
mey  and  the  Zealanders,  while  he  bufied  himfelf  in  raifing 
an  army  to  oppofe  the  prince  of  Orange  and  Lewis  de  Naf- 
fau,  who  were  making  great  preparations  in  Germany  and 
Fiance.  To  augment  the  army  in  the  field,  he  had  draught¬ 
ed  moft  of  the  garrifons.  By  this  means  the  prince’s  friends 
gained  poffefiion  of  North  Holland  ;  and  Louis  de  NafTau 
was  projefting  a  fcheme  to  furprife  Mons,  with  the  inhabi¬ 
tants  of  which  he  held  a  fecret  correfpondence.  The  de- 


iign  fucceedcd  ;  which  emboldened  moft  of  the  cities  and 


towns  in  Holland  to  declare  againft  the  government.  The  Holland 
count  de  Bergucs  gained  over  feveral  cities  in  Overyflel,  declare  a* 
Guelderland,  and  Friefland.  In  a  word,  the  revolt  became irairlUf 
fo  general,  that  the  duke  of  Alva  foon  found  he  could  notsPamar^' 
long  refill  the  torrent.  He  now,  when  too  late,  publifhed 
an  edift  to  appeafe  the  people,  fetting  forth,  that  he  would 
confent  to  remit  the  moft  opprefiive  taxes,  if  the  dates  could 
fugged  any  other  means  of  raifing  the  neceffary  fupplies. 

He  convoked  the  States-general  to  meet  at  the  Hague, 
but  his  orders  were  now  difregarded  ;  and  the  States,  in 
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Proceed* 


contempt  of  his  authority,  affembled  at  Dordrecht,  invitinginj?sof^ 


deputies  from  the  prince  of  Change,  the  nobility,  and  the^tes-H 
towns  that  had  declared  againft  the  governor.  Here  mo-neralink 
ney  was  raifed  to  enable  the  prince  of  Orange  to  begin  his v0ur c (|- 1 


march.  His  forces  amounted  to  15,000  foot  and  700c 
horfe.  He  had  promifed  to  advance  three  months  pay  ; 
and  was  enabled  to  perform  his  engagements  by  the  libe¬ 
rality  and  public  fpirit  of  the  States-genera]  and  the  cities. 

He 


prince ()1 


Orange 


IS  f( 

Th 

pei 

"ge 
tnd 
.1  in 

fcff 
1  th< 
tcnu 
v  S* 
Hm 

t 

f  tb1 


urea, 


U  N  I 

ie  fhowed  tlie  addrefs  with  which  he 


irefl  the  people  ;  and  without  the  name  of  fovereign  of  the 
rovinces  under  his  government,  he  poflefled  the  authority. 
~c  prefided  at  all  military  operations  by  fea  and  land ;  made 
find  difpofed  of  offices  at  pleafure  ;  aiTernbled  the  States  ; 
lid  publilhed  all  ordonnances  and  regulations  relative  to  the 
breient  ftate  of  affairs,  without  controul.  However,  he 
:ondu&ed  matters  with  the  utmoft  delicacy,  and  ufed  his 
ovver  with  great  moderation,  to  avoid  giving  offence  to 
he  free  fpirit  of  the  Hollanders.  The  Popifh  religion  was 
W.ifhed  the  churches,  and  perfons  of  that  perfuafion  were, 
vith  great  caution,  admitted  into  public  employments.  Not 
only  the  king’s  revenue  and  church  tythes  were  appropriated 
o  the  public  fervice,  but  the  eftates  of  thofe  who  remained 
irm  in  their  loyalty.  In  fhort,  the  mod  vigorous  meafures 
(  yere  taken  for  refilling  the  tyranny  of  Spain  ;  and  thofe 
perfons  who  had  refufed  the  tythes  to  the  government,  vo- 
untarily  fubferibed  their  all  to  fupport  a  party  formed  in  de¬ 
duce  of  liberty. 

While  the  States-general  were  employed  in  ways  and 
■nearis  to  maintain  an  army,  the  prince  of  Orange  advanced 
o  Ruremonde,  which  he  took  by  affafflt,  on  the  refufal  of 
he  city  to  fupply  him  with  neceffaries.  From  thence  he 
■narched  to  Brabant,  and  raifed  heavy  contributions.  He 
ook  Mechlin,  Oudenarde,  and  Dendermonde  ;  and  could 
lot  reftrain  the  exceffes  of  the  foldiers,  who  pillaged  the 
ftmrehes,  maffacred  the  prielts,  and  committed  other  barba- 
ities.  Next  he  approached  to  Mons,  befieged  by  the  duke 
>f  Alva,  with  defign,  if  poffible,  to  engage  him  to  give 
jattle.  The  duke  baffled  all  his  endeavours  to  force  him, 
uid  carried  Mons  by  capitulation.  The  whole  Spanifh  do- 
Ihiiiion,  however,  lately  fo  infolent  and  exulting,  was  ready 
o  expire  in  the  Netherlands,  had  it  not  been  revived  by  the 
jjfliatfktere  of  the  Proteftants  in  Paris. 

While  the  fate  of  Mons  was  depending,  the  flates  of  Hoi* 
and  met  at  Haarlem,  to  deliberate  on  the  defence  of  the 
rovince  and  the  profecution  of  the  war.  Amfterdam  was 
n  the  enemy’s  hands,  which  greatly  obftru&ed  all  their 
leafures.  It  was  therefore  determined  to  bcliege  it  ;  and 
the  enterprife  was  committed  to  Lumey,  chief  of  the 
Gueux.  Alter  putting  the  States  to  coniiderable  expence, 
he  project  mifcarried  through  Lumey’s  mifcondudl.  Wa- 
er  was  his  dement,  but  his  vanity  led  him  to  difplay  his  abi- 
ities  as  a  land-officer.  He  made  regular  approaches,  and 
Was  roilcd  in  every  attempt. 

■  The  reduction  of  Mons,  and  the  depreffion  of  fpirit  con* 
tird  wquent  on  the  maffacre  at  Paris,  obliged  the  prince  of  O- 
I range  to  retire  to  Holland,  and  encouraged  Alva  to  inveft 
Dendermonde,  Oudenarde,  and  Mechlin.  The  latter,  be- 
,  ling  in  no  condition  to  refill,  opened  its  gates  ;  but  the  Spa- 
gnifh  foldiers  chofe  to  fcale  the  walls,  to  give  an  air  of  a  {fault 
to  the  enterprife,  and  countenance  to  the  horrid  barbarities 
'intended.  Proteftants  and  Catholics  were  maffacrcd  without 
^gtpiftinftion.  The  town  was  pillaged,  and  the  booty  eltimated 
Ity  of  at  400,000  florins.  All  the  other  towns  were  evacuated 
kcifcy  the  garrifons,  and  loaded  with  heavy  impofitions  by  Al¬ 
ya.  As  to  the  prince,  lie  had  now  removed  the  feat  ©f  war 
Jllnto  the  province  of  Holland.  Only  this  province  and  Zea¬ 
land  remained  firm  to  their  engagements  ;  the  reft,  over* 
•  whelmed  with  confirmation,  capitulated  on  the  belt  terms 
they  could  procure  from  the  government.  However,  the 
country  being  ftrong  by  its  nature  and  fituation  among  the 
’  waters,  and  more  fo  by  a  fierce,  rough,  and  llurdy  people, 

|  proud  of  their  ancient  fame,  and  the  moil  implacable  ene- 
|  mies  of  Spanifh  tyranny,  it  was  determined  to  make  the 
|  moft  vigorous  refiftance.  Frederic  de  Toledo  was  difpatch- 
1  ed  by  Alva  to  begin  the  operations  in  Holland.  He  had 
already  reduced  Zutpheu  and  Guelder  land  y  and,  flufhed  with 
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could  manage  and  fuccefs,  appeared  before  Waerden,  which  he  fummoned  ter  PH  ed 
admit  a  garrifon.  The  burghers  replied,  that  they  were  Br0Vinces* 
intruded  by  the  king  \yith  the.  defence  of  the  place,  and 
could  not  receive  a  military  force  without  violence  to  their 
privileges  and  engagements.  They  foon  had  reafon  to  re¬ 
pent  their  firmneis  :  tile  town  was  taken  by  furprife  ;  and 
all  the  burghers,  affembled  in  the  great  cliurch  to  take  the 
oaths  of  fidelity  to  the  king,  were  wantonly  butchered.  In¬ 
fants,  old  men,  women,  and  the  lick,  were  all  put  to  the 
fword,  without  pity  or  remorfe  ;  and  of  all  the  barbarities 
hitherto  committed,  this  was  the  moft  horrible.  It  was  ima¬ 
gined  that  the  terror  infpired  by  fuch  inftances  of  feverity, 
would  reduce  the  people  to  obedience,  and  (hake  the  obfti- 
nacy  of  the  other  towns.  The  contrary  effects  were  pro¬ 
duced  ;  rage  and  defpair  took  poffeffion  of  every  bread;;  and 
all  determined  to  fufFcr  the  bit  extremities  rather  than  fub- 
iiiit  to  fo  cruel  a  tyranny. 

Having*  finifhed  this  tragedy,  Frederic  went  to  Amffer- 
dam,  to  deliberate  with  the  officers  of  the  army  about  the 
fiege  of  Haarlem.  Here  it  was  determined,  before  they  pro¬ 
ceeded  to  extremities,  that  the  city  of  Amfterdam  fhould 
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write  to  the  magiftrates,  exhorting  them,  in  the  moft  pathe¬ 
tic  terms,  to  fubmit,  rather  than,  incur  the  punifhment  iu- 
fli&ed  on  Waerden.  The  council  of  Haarlem  met  to  take 
this  letter  into  confideration.  Some  were  for  foliciting  an 
immediate  reinforcement  from  the  prince  of  Orange  ;  and 
others,  who  apprehended  the  prince  was  too  weak  to  afford 
the  neceflary  relief,  were  for  making  the  befl  terms  poffible 
with  the  king.  Thofe  of  the  latter  opinion  were  the  magi¬ 
ftrates.  Accordingly,  without  Confultirig  the  burghers,  de¬ 
puties  were  difpatchcd  to  Frederic  to  ftipulate  conditions.  In 
their  abfence,  Ripperda,  a  gentleman  of  Frifebnd,  ftrongly 
attached  to  the  prince  of  Orange  and  the  caufe  of  liberty* 
affembled  the  chief  burghers  ;  and  fo  animated  them  agttinft 
the  Spaniards,  that  they  refolved  to  (land  a  fiege,  and  ffiffer 
all  the  horrors  of  war,  rather  than  fnbmit.  They  fent  to 
the  prince  of  Orange  to  acquaint  him  with  their  determi¬ 
nation,  and  to  implore  affiftance.  Four  companies  of  Germans  p[aarf*nTu 
were  detached  to  reinforce  the  garrifon  of  Haarlem  ;  and befieged^ 
the  deputies,  on  their  return,  were  feized  as  traitors  to  their 
country,  fent  to  the  prince  of  Orange,  and  by  his  order  be¬ 
headed.  Frederic  was  preparing  to  compel  the  burghers 
to  fubmiffion.  On  the  19th  of  December  he  invefted  the 
town,  after  carrying  Sparendem  fort  by  affault,  with  great 
lofs  and  {laughter  of  his  foldiers.  A  variety  of  errors  wdre 
committed  in  the  attack,  in  the  defence,  and  manner  of  fue- 
couring  Haarlem.  The  affailants  and  defendants  had  equal¬ 
ly  blown  themfelveS  ignorant  of  the  art  of  war,  and  impla¬ 
cable  in  their  refenttnent.  The  prince  of  Orange  nfed  eve¬ 
ry  expedient  to  relieve  the  town  ;  hut  all  his  attempts  were 
fruftrated  by  untoward  accidents,  and  the  vigilance  of  the 
Spaniards.  At  laft,  quite  fpent  with  fatigue,  deipairing  ofv 
relief,  weakened  by  Ioffes,  and  totally  exhaufted  of  prdvifions 
and  ammunition,  the  burghers  of  Haarlem  furrendered  upon  34 
more  favourable  terms  than  they  could  well  expeel .  A  few  ArD  taken- 
only  of  the  moft  obftinate  were  executed  ;  the  reft  were  par¬ 
doned  on  taking  an  oath  of  fidelity,  and  paying  an  acknow¬ 
ledgment  of  15,000  fibrins. 

During  the  fiege  of  Haarlem,  the  Zealanders  were  per- 
forming,  glorious  atehievements  by  fea,  and  gaining  vi&driesSuccefFes  c t 
over  the -Spanifh.  naval  armaments.  All  the  efforts  of  ihe  the  Zea* 
governor  of  Antwerp  could  not  prevent  their  carrying  off  a  liters  by¬ 
great  number  of  fhips  cut  of  the  harbour.  'To  revenge  the‘e:u 
infult,  and  relieve  Middleburg  and  Rammekins  blocked  11  o 
by  the  Zealandeis,  he  equipped  a  fquadron,  and  gave  battle 
to  Wertz,  the  Zealand  admiral,  but  was  defeated.  After 
repairing  and  augmenting  his  fleet,  he  again  fet  fail  with, 
fixty  large  veffels,  encountered  a  fquadron  of  Zealander*. 

much* 
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tinker  muck  inferior  in  (Length,  and  met  with  his  former  fortune* 
Provinces.  0f  }TJS  fhipS  were  funk  or  taken ;  but  he  found  means 

to  pufh  into  Middleburg,  with  the  broken  remains  of  his 
fquadron,  to  the  great  joy  of  the  garrifon,  now  reduced  by 
the  fcarcity  of  provificns  to  the  laft  extremity.  LP  Avila’s 
difgrace  did  not  end  here  ;  for,  on  his  return  to  Antwerp, 
he  was  a  third  time  attacked  and  defeated,  with  conliderable 
lofs,  by  Wertz,  who  thus  repaired  the  diiappointment  of  an 
unfuccefsful  attempt  made  on  Tolen. 

Soon  after  the  reduction  of  Haarlem,  Alva,  percei- 
vingWtliat  his  feverity  anfweied  no  other  purpofe  than 
irritating  the  people  more  againft  the  Spanifh  govern¬ 
ment,  publifhed  a  proclamation,  couched  in  the  mod  footh- 
ing  terms :  but  the  people  were  not  difpofed  to  confide  in 
promifes  fo  often  violated,  nor  to  throw  themfelves  on  the 
clemency  of  a  prince  and  governor  who  had  llrovvn  them¬ 
felves  inflexible,  implacable,  perfidious,  and  inhuman.  They 
now  expected  the  word  that  could  happen,  and  bid  defiance 
Th/soa-  to  f°rtune-  The  Spaniards  were  preparing  to  inved  Ale- 
riardsVe-  mar,  and  the  Hollanders  put  every  means  in  practice  to  re¬ 
pulfed  be-  fid  them.  Eight  months  pay  was  due  to  the  garrifon,  who 
lore  Ale-  began  to  mutiny ;  but  contributions  were  railed,  which 
filenced  their  clamours.  Frederic  of  Toledo,  with  16, coo 
men,  fat  down  before  a  town  foi tided  by  no  regular  works, 
and  defended  only  by  30c  burghers,  and  800  foldiers,  in 
extreme  want  of  provifions,  and  without  the  profpeft  of  re¬ 
lief.  Sono!,  the  governor,  defpairing  of  being  able  to  fuf- 
tain  a  fiege,  wiote  to  the  prince  of  Orange,  that  a  place 
deftitute  of  troops,  provilions,  ammunition,  money,  and  every 
neceffary,  ought  to  be  evacuated,  and  the  few  foldiers  in 
garrifon,  and  the  burghers,  faved  from  falling  into  the 
hands  of  the  enemy.  But  the  prince  of  Orange  fo  anima¬ 
ted  them  by  a  letter,  that,  to  a  man,  the  townfmen,  gover¬ 
nor,  and  foldiers,  determined  to  facrifice  their  lives,  and  fpill 
the  lad  drop  of  their  blood  in  the  breach.  Perfeverance  had 
made  the  Zealanders  mailers  of  Rammekins,  contrary  to  all 
hope  and  probability  ;  the  fame  virtue,  the  prince  obferved, 
might  fave  Alcmar,  a  town  of  the  utmoft  confequence  to 
the  caufe  of  liberty.  What  particularly  infpired  the  defen¬ 
dants  with  courage,  was  the  prince’s  good  fortune  in  fur- 
prifing  Gertrudenburg.  Frederic  pufhed  the  fiege  with 
great  vigour.  He  ordered  the  inhabitants  of  Haarlem  to 
work  in  the  trenches,  and  fudain  the  fird  fire  of  their  friends 
and  countrymen.  On  the  18th  of  September,  a  battery  of 
20  pieces  of  heavy  cannon  began  to  play  ;  a  breach  was 
foon  effe&ed ;  the  affault  was  given,  and  repulfed  with  vi- 
gour,  though  fudained  by  the  bulk  of  the  Spanifh  army. 
From  a  Spanifli  officer  taken,  the  garrifon  were  informed, 
.that  Alva  had  given  orders  to  letiie,  in  cafe  he  failed  in  the 
third  affualt  5  but  if  he  fucceeded,  to  put  all  to  the  fword* 
Their  courage  was  whetted  by  this  account,  and  prepara¬ 
tions  were  cheerfully'  made  for  withdanding  the  utmod 
efforts.  Frederic  wa3  foiled  in  every  attempt  ;  the  affail- 
^nts  were  driven  from  the  breach  with  prodigious  daughter; 
the  Spanilh  foldiers  refufed  to  mount  the  walls  ;  in  a  word, 
the  fiege  was  raffed,  and  the  town  relieved,  to  the  exceeding 
joy  of  the  prince  of  Orange,  and  great  mortification  of  A}va. 

This  advantage  was  attended  with  another  of  lefs  im¬ 
portance,  but  which  equally  ferved  to  infpirit  the  Iiolland- 
3They  i are  ers*  The  duke  of  Alva’s  grand  fleet,  equipped  with  great 
defeated  at  labour  and  expence,  was  defeated  by  the  Zealanders, 
feta.  Though  the  aftion  did  not  prove  decifive,  it  greatly  cha¬ 

grined  the  duke,  as  Boffu,  one  of  his  bed  officers,  was  taken 
prifoner,  and  his  fleet  afterwards  dreaded  to  look  the  enemy 
in  the  face. 

Notwithftanding  this  fuccefs,  the  affairs  of  the  States 
were  yet  in  a  moll  precarious  lituation  ;  and  their  ability 
to  fupport  themfelves  appealed  in  the  higheft  degree  proble¬ 


matical.  The  Duke  of  Alva  had  refigned  the  government,  vn;](J  r“. 
and  his  fucceffor  Don  Louis  de  Requefnes  had  orders  to  hovi*  *£1 
pufh  the  war  with  vigour,  while  his  antagonifls  prepared 
for  the  molt  obftinate  rdiflance.  The  firft  advantage  ap. 
peared  on  the  fide  of  the  prince  of  Orange,  by  the  furren- 
der  of  Middleburg.  But  this  was  foon  balanced  by  the  de- 
feat  and  death  of  prince  Louis  of  Naffau*  The  Spaniards, 
however,  were  prevented  from  purluing  the  advantage  they 
had  gained,  by  a  mutiny  among  their  troops.  This  mutiny^  #  j! 
took  place  on  a  regular  and  well-concerted  plan.  -'The ^2 
foldiers  depofed  all  their  officers,  appointed  new  ones/ andamiS  r" 
eflablifhed  a  fort  of  community,  veiling  one  of  their  mim-  A 
ber  with  the  chief  authority.  The  diltreffes'  of  the  Spa¬ 
niards  on  account  of  this  tumult  were  likewife  augmented 
by  a  viftory  gained  by  the  Zealanders  at  fea ;  when  almofl 
40  of  the  Spanifh  fhips  were  taken  or  deflroyed.  Philip 
then  perceiving  that  numberlefs  difficulties  would  attend 
the  reduftion  of  the  provinces  by  foice,  publifhed  au  aft  of 
grace  ;  but  in  fuch  a  limited  manner,  that  it  was  unanf* 
moufly  rejefted.  Requefnes  then  determining  to  clofe  the 
campaign  with  fome  remarkable  exploit,  laid  fiege  to  Ley- 
den.  The  city  was  reduced  to  the  utmoft  diffreis  for  want 
of  provifions;  the  -whole  country  was  laid  under  water; 
and  they  could  receive  no  relief  except  what  was  obtained 
by  boats  forcing  themfeves  through  the  enemy  to  the  city. 

In  fhort,  they  were  reduced  to  the  brink  of  deflruftion, 
when  a  violent  fcuth-weft  wind  drove  the  inundation  againft 
the  works  of  the  befiegers  with  fuch  violence,  that  they 
were  obliged  to  relinquifh  the  enterprize  for  fear  of  being  en¬ 
tirely  fwallowed  up.  In  their  retreat  they  were  attacked 
by  the  garrifon,  and  500  of  them  deflroyed.  This  difap- 
pointment  fo  provoked  the  Spanifh  foldiery,  that  they  de¬ 
pofed  Valdes  the  commander,  whom  they  had  chofen  for  < 

themfelves,  and  proclaimed  their  old  one  :  a  fecond  mutiny  1 

enfued,  and  they  marched  in  a  tumultuous  manner  to  1 

Utrecht.  Here,  however,  they  met  with  a  very  unfavour*  1 

able  reception.  Barlaimont  the  governor  declared  them  j 

rebels  and  traitors  to  their  king  ;  and  gave  free  liberty  to  < 

every  one  to  maffacre  them  wherever  they  could  be  found.  t 

The  mutineers  attempted  to  fet  fire  to  the  gates  ;  but  be-  j,  f 
ing  repulfed,  and  their  leader  flain,  they  capitulated,  were 
received  into  favour,  and  fent  into  winter-quarters.  t 

The  year  157 5  commenced  with  fome  negociations  for  { 
peace  ;  but  thefe  proving  ineffectual,  though  the  emperor  ; 
interpofed  his  mediation  as  far  as  poffible,  the  war  was  re-  1  1 
newed  with  redoubled  fury.  Fortune  now  declared  in  fa-  1 
vour  of  the  Spaniards  ;  and  the  States  were  reduced  to  fuch 
defpair,  that  they  began  ferioufly  to  think  of  making  an 
offer  of  the  provinces  to  fome  Proteftant  power  who  might  ■; 
be  able  to  defend  them  againft  the  tyranny  of  the  Spaniards. 

This  offer  was  made  to  queen  Elizabeth  of  England ;  but^l 
ilie  declined  it,  for  political  reafons.  A  negociation  was  ^(3 , 
even  fet  on  foot  for  this  purpofe  with  France,  in  favour  of vereya  U 
the  duke  of  Anjou  ;  but  it  ended  ia  nothing  befides  the  ad- ^“2  ^ 
vantage  of  eflablifhing  a  mart  at  Calais  for  the  difpolal  of&c 
the  prizes  made  by  the  Gueux.  Philip,  however,  notwitli- 
ftandin  r  his  power,  had  the  utmoft  difficulty  in  fupporting  43 
the  expence  of  the  war.  He  had  already  borrowed  more  Philip 
than  40,000,000  crowns  from  the  Spanifh  and  GenoefcJ^ 
merchants,  and  the  iirtereft  Hill  unpaid  now  amounted  to  as^ 
much  as  the  capital.  The  war  had  befides  coft  a  greater 
fum  fent  in  fpecie  from  Spain  and  the  Indies,  which,  with 
the  rmmenfe  Ioffes  occafioned  by  the  flagnation  of  trade  in 
the  Netherlands,  had  quite  exhaufted  the  treafury.  Large 
arrears  weie  due  to  the  troops  ;  they  were  every  day  mu¬ 
tinying,  and  iome  broke  out  into  aftual  rebellion,  lo 
remedy  thefe  evils,  Requefnes  demanded  a  fupply  of  the 
provinces ;  and  they  anlwcred  him,  by  requiring  rellitution 
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of  their  privileges,  and  difmiffion  of  the  Spanifh  troops 
Flanders,  In  particular,  paid  the  defired  fubfidy,  by  balan¬ 
cing  it  again  ft  half  the  damages  the  province  fuftained  from 
the  mifconduft  of  the  governors,  and  the  wars  wantonly  and 
unneceffarily  excited.  While  this  affair  was  in  agitation, 

Requefnes  died  of  an  ardent  fever  :  the  council  of  date  af¬ 
firmed  the  admiriiftration,  and  the  prince  of  Orange  took 
the  opportunity  of  the  confufion  that  enfued  to  lay  the  firff 
foundation  of<he  Pacification  of  Ghent,  by  which  his  affairs 
were  confiderably  retrieved,  and  the  created  blow  given 
to  the  court  of  Spain  fhe  had  yet  fudained.  All  now  was 
anarchy  in  the  Low  Countries.  The  garrifon  of  Ziriczee 
mutinied  for  want  of  pay  ;  and  to  appeafe  them,  the  council 
of  date  fent  100,000  livres,  which  the  Walloon  regiments 
under  Madragon  feized  upon,  after  expelling  the  Spanifh 
foldiers,  and  wounding  and  murdering  their  officers.  This  did 
not  unite  the  Spanifh  mutineers  among  themfelves  ;  they 
turned  out  the  few  remaining  officers,  and  made  new  ap¬ 
pointments.  Joining  with  the  garrifon  of  Lillo,  they  march¬ 
ed,  to  the  number  of  2000  men,  towards  the  capital ;  com¬ 
mitted  horrible  outrages  ;  overwhelmed  the  inhabitants  of 
Brufiels  with  condensation  ;  and,  upon  the  26th  of  July, 
feized  upon  Alod,  confined  the  principal  burghers,  and 
hanged  up  a  king’s  officer.  The  mod  favourable  conditions 
were  offered  by  the  council  of  date,  in  order  to  appeafe  the 
tumult,  and  provifions  were  fent  to  the  mutineers.  This 
created  fufpicion  in  the  inhabitants  of  Bruffels,  that  the 
mutiny  was  excited  by  the  connivance  of  the  council,  with 
a  view  of  ruining  the  provinces,  without  incurring  the  re- 
fentment  and  odium  confequent  on  any  appearance  of  legal 
oppreffion.  They  arreded  the  council,  declared  the  Spa¬ 
niards  rebels,  and  took  meafures  in  concert  with  the  other 
cities  and  provinces  for  expelling  foreigners  out  of  the 
Nethei lands.  A  confederacy  to  this  purpofe  was  formed 
between  the  provinces  of  Hainault,  Artois,  and  Flanders,  to 

which  all  the  red  except  Luxemburgli  acceded ;  and  Don  x  _ 

John  of  Audria,  v/ho  had  entered  the  Low  Countries  in  *  February  ;  and  Don  John  immediately  acknowledged  go- 


dates  of  the  provinces;  for  ever  to  unde  the  otuer  15  United 
provinces  in  the  fame  common  intered  with  Holland,  ;rovm(:ei,t 
Zealand,  and  the  prince  of  Orange;  to  renew  the  com- 
merce  and  amity  between  them  ;  to  affemble  the  dates  in  pacification 
the  manner  praftifed  under  the  houfe  of  Burgundy  and  f  Ghent. 
Charles  V.;  to  fufpend  all  the  rigorous  edifts  of  the  duke 
of  Alva  on  the  fubjeft  of  religion,  until  the  States- general 
fhould  take  the  matter  into  confideration  ;  to  releafe  all  the 
natives  made  prifoners,  mutually,  without  ranfom  ;  and  to 
redore  all  things  upon  the  fame  footing  as  before  the  war, 
and  the  tyrannical  government  of  the  duke  of  Alva.  44 

The  States  general  began  with  foliciting  aid  from  the  The  State* 
queen  of  England.  Their  ambaffador  had  a  gracious,  re-^^  af~ 
ception  ;  and  Elizabeth  advanced  them  20,ocol.  fterling,  frorn  queett 
on  condition  that  the  French  fhould  not  be  invited  into  the  Elizabeth* 
Netherlands,  that  they  would  accept  of  reafonable  terms  of 
accommodation  if  offered,  and  that  the  loan  fh011M.be  le- 
paid  the  erifuing  year;  Next  a  ceffation  of  hodilities  was 
agreed  upon  with  Don  John,  upon  his  affurances  chat  every 
reafonable  requeft  of  the  provinces  fhould  be  granted.  On 
the  27th  of  December,  deputies  were  fent  with  propofals 
to  Don  John  to  difbandthe  foreign  troops  :  but  he  defired 
to  know  what  fecurity  the  States  would  give  for  their  alle¬ 
giance  after  the  departure  of  the  Spaniih  forces ;  .  and  re- 
monftrated  againft  the  unreafonablenefs  of  difarming  the 
king,  while  his  rebellious  fubj efts  were  in  arms,  and  ready 
to  feize  the  firfl  opportunity  of  deierting  their  obedience. 

He  like  wife  demanded  fecurity  with  refpeft  to  religion  ; 
and  infilled  fo  warmly  on  this  head,  that  it  was  obvious  he 
had  no  inclination  to  part  with  the  Spanifh  army  before  the 
provinces  of  Zealand  and  Holland  embraced  the  Catholic  45 
religion.  After  much  altercation,  neceffity  at  length  obli-  Don  Johr* 
ged  Don  John  to  grant  all  that  was  required,  to  confirm  thc^ed^.^ 
Pacification  of  Ghent,  and  difmifs  the  Spanifh  army.  Hecati^c^ 
had  the  king’s  authority  for  his  proceedings  ;  the  treaty  Ghent, 
was  proclaimed  at  Bruffels  and  Antweip  on  the  17th  of 


quality  of  governor  and  fucceffor  to  Requefnes,  was  obliged 
to  live  in  obfeurity  in  Luxemburgh  until  the  dorm  fhould 
fnbfide. 

The  prince  of  Orange  was  all  this  while  profiting  by 
thefe  commotions.  lie  had  long  laboured  to  have  the 
States- general  convoked  ;  and  he  now  law  them  not  only 
affembled,  but  preparing  to  make  head  againfl  the  Spaniards, 
by  a  ftrange  viciffitnde  of  fortune,  arifing  from  accidents 
which  all  his  penetration  and  fagacity  could  not  forefee. 
United  in  councils  againfl  the  common  enemy,  every  mea¬ 
sure  was  taken  for  reducing  the  citadels  of  Ghent,  Antwerp, 
and  Maeftricht,  the  chief  places  in  the  hands  of  the  Spa¬ 
niards,  and  what  rrmft  principally  contribute  to  their  ex- 
pullion.  Ghent  citadel  was  taken  on  the  27th  of  Novem¬ 
ber,  by  the  affifbnce  of  a  ftrons*  reinforcement  of  troops 
and  artillery  fent  by  the  prince  of  Orange.  At  Antwerp  the 
dates  ol  Brabant  were  lefs  fuccefsful.  The  citadel  was 
vigoroufiy  attacked  ;  but  the  mutineers  at  Alod  entering 
the  citadel  to  affid  their  countrymen,  a  faliy  was  made,  the 
befiegers  were  driven  from  their  trenches,  great  part  of  the 
town  was  confumed  by  fire,  and  the  red  pillaged  for  three 
days  with  every  kind  of  infolence  and  brutality,  at  a  time 
when  Antwerp  was  the  mod  flourifhing  and  populous  city 
in  the  Netherlands,  and  indeed  among  the  mod  wealthy  in 
Europe.  It  is  affirmed  that  the  treafure  carried  off  amount¬ 
ed -to  four  millions,  befides  an  infinity  of  rich  meichandife. 
This  terrible  calamity  united  Papifls  and  Protedants  with¬ 
out  didinftion  in  a  confederacy,  and  co-operated  with  the 
meafures  of  the  prince  of  Orange  to  form  the  Pacification 
of  Client  :  which  was  a  confederacy  of  all  the  provinces  to 
expel  foreign  foldiers  ;  to  redore  the  ancient  form  of 
government;  to  refer  matters  of  religion  to  the  feveral 
Vot.  XVIII.  Part  II. 


vernor,  and  the  king’s  lieutenant  of  the  Netherlands.  .46 

It  mud  be  cbferved,  however,  that  when  this  edift  was Objection* 
figned,  the  provinces  of  Holland  and  Zealand,  by.  the  ad-™*d®’ ^ 
vice  of  the  prince  of  Orange,  made  the  following  objections,  catioFn  by- 
viz .  that  the  States-general  had  not  ell  ablifhed  the  right  of  the  pro- 
affembling  this  fovereign  tribunal  in  the  perions  originally  yjllce9 
inveded  with  that  power  by  the  constitution  ;  that  in  lome^ 
particular  indances  they  had  differed  an  infraction  of  their jau(ja 
privileges  ;  that  the  Spanifh  troops  were  allowed  to  carry 
off  the  immenfe  wealth  they  had  acquired  in  the  Nether¬ 
lands,  and  by  the  dedruftion  of  the  city  of  Antwerp  in  par¬ 
ticular  ;  that  no  dipulation  was  made  in  favpur  of  thofe 
difooffeffed  of  their  edates,  &c.  For  tkefe v icafons  the 
States  and  the  prince  refilled  to  iign  the  edift,  though  they 
contented  to  ail  the  articles  that  did  not  contradift  thofe 
fpecified.  This  raifed  a  contention,  by  which  the  public 
peace  was  foon  broken.  Don  John  was  ftreuuous  in  re¬ 
commending  violent  meafures  againil  the  prince  and  his 
party.  To  this  purpofe  he  wrote  a  letter  in  cipher  to  the 
king ;  but  this  letter  fell  into  the  hands  of  Henry  IV .  of 
France,  who  tranfmitted  it  to  the  prince  of  Orange.  Ef- 
covedo,  fecretary  to  Don  John,  was  next  fent  into  Spain 
with  a  meffage  to  the  fame  purpofe  ;  but  the  governor  be¬ 
coming  impatient  for  his  return,  left  the  country  himfelf, 
under  pretence  of  complimenting  Margaret  queen  of  Na-  47 
varre  on  her  journey  to  Spaw.  In  this  expedition  he  feized  Hoftilitxea 
on  the  citadel  of  Namur  :  but  attempted  to  judify  his  con-^ommea* 
duft  to  the  States,  by  representing,  that  lie  was  under  a ce  ‘ 
neceffity- of  retiring  to  a  place  of  lafety,  while  he  faw  the 
flames  of  war  and  rebellion  ready  to  break  out  all  around 
him  ;  and  concluded  with  defiring  the  States  to  difarm  the 
burghers  of  Bruffels*  who  were  clofely  attached  to  the 
4  pmee 
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United  prince  of  Orange.  This  letter  was  anfwered  by  an  invita- 
Provnutf.  t|on  jprom  the  States  to  return  ;  promifmg  at  the  fame  time, 

J  that  they  would,  to  the  utmoft  of  their  power,  bring  to 
punifhment  all  thofe  who  fhould  form  any  defigns  againft 
him.  .  This,  however,  was  not  only  refufed,  but  the  whole 
tenor  of  his  condud  afterwards  fhowed,  that  he  was  refol- 

48  ved  to  commence  hoftilities,  and  that  he  was  encouraged  to 
Don  John  do  f0  by  Philip.  The  event  was,  that  Don  John  was  de- 
depoied.  pQfe(j  from  dignity,  the  archduke  Matthias  was  appointed 

governor- general,  and  preparations  were  made  for  a  new  ard 
vigorous  war.  The  Spanifh  troops  were  ordered  to  af- 
femble  in  Naples  and  Milan  ;  levies  were  made  in  Burgundy 
and  Luxemburgh  ;  and  a  refolution  was  taken  of  iupporting 

49  Don  John  with  the  whole  power  of  the  Spanifh  monarchy. 
}Je\v  treaty 'po  0pp0['e  this  formidable  power,  the  States,  in  1578,  en‘ 

ElizabethT  tere<^  int0  a  new  treat7  wEh  r^e  c^XGCn  England  ;  by 
which  that  princefs  agreed  to  advance  them  tco,oocl. 
Sterling,  and  to  affid  the  provinces  with  5000  foot  and 
1 000  horfe  ;  on  condition  that  the  loan  fhould  be  repaid 
with  intereft  in  eight  months  ;  that  certain  towns  fhould 
be  ceded  to  her  in  fecurity  ;  and  that  the  States  fhould  de¬ 
fray  the  expence  of  tranfporting  their  troops,  and  take 
them  into  pay,  while  they  aded  in  their  fervice.  Eliza¬ 
beth,  however,  afterwards  departed  from  thefe  conditions, 
under  pretence  that  the  French  would  fufped  her  having 
fome  defigns  on  the  Netherlands,  and  would  for  that  reafon 
unite  their  forces  with  thofe  of  Spain  againft  her.  Inftead 
of  the  Englifh  troops,  fhe  now  propofed  to  fend  John  Ca- 
fimir,  count  Palatine,  with  3000  foot  and  3000  horfe  ;  re¬ 
filling  at  the  fame  time  to  pay  the  money  ftipulated,  until 
the  States  had  confented  to  this  alteration. 

Before  this  treaty  was  concluded,  Don  John  was  joined 
by  an  army  of  16, coo  foot  and  2000  horle,  all  chofen  ve¬ 
terans,  commanded  by  Alexander  Parnefe,  duke  of  Parma, 
the  befl  officer  in  the  Spanifh  fervice.  Being  thus  fuperior 
to  the  prince  of  Orange,  the  Spaniards  gained  feveral  ad- 
50  vantages  ;  which,  however,  were  more  than  balanced  by  the 

Amftcr-  lofs  of  the  city  of  Amfterdam.  This  place  had  been  clofely 

dam  con-  blocked  up  for  feveral  months  by  fea  and  land,  and  at  laft 
tre?tv  with  conclu(Ed  a  treaty  with  the  friends  of  the  prince  of  Orange  ; 
the  prince  by  which  it  was  ftipulated,  that  the  Proteitants  fhould  hold 
of  Change.  their  religious  meetings  without  the  walls,  and  have  a  bury- 
ing-placc  within  ;  that  the  garrifon  fhould  be  difbanded, 
and  600  men,  commanded  by  the  burghers,  levied  for  the 
defence  of  the  city  ;  that  all  perfons  banifhed  on  account  of 
religion  fhould  be  recalled  ;  that  Amfterdam  fhould  enjoy 
all  its  ancient  privileges,  and  that  all  vacancies  in  public 
employments  fhould  be  filled  without  diftindion  of  party  or 
connexion.  This  capitulation,  however,  was  foon  after 
broken  ;  the  Catholic  magiftrate3  were  driven  out  of  the 
city,  attended  by  the  priefts  and  Popifh  clergy  of  every  de¬ 
nomination  ;  the  images  were  pulled  down,  and  only  the  re¬ 
formed  energy  fuffered  to  preach  publicly.  Some  ineffec¬ 
tual  negociations  next  took  place  ;  after  which  the  States, 
fenfible  that  the  misfortunes  and  Ioffes  in  the  winter  arofe 
from  the  irrefolution  of  the  provincial  flates,  veiled  the 
archduke,  the  council  of  flate,  and  the  prince  of  Orange,  with 
-  a  power  of  levying  what  number  of  troops  they  fhould 
think  neceffary,  and  difpofmg  of  them  as  they  thought 
proper,  without  referring  to  the  ftatCs  in  every  particu¬ 
lar  :  they  only  recommended  that  they  would  proportion 
ri  the  expences  to  the  revenue,  which  at  that  time  amounted 
Revolution  to  6co,oco  livres.  About  this  time  a  revolution,  greatly 
Mi  Guelder- beneficial  to  the  common  caufe,  was  effededin  Guelderland  ; 

John  of  Naffau,  brother  to  the  prince  of  Orange,  had  been 
appointed  governor  of  this  province.  Upon  entering  on 
the  adminiftration,  he  perceived  that  the  whole  condud  of 
affairs  was  in  the  hands  of  perfons  ftrongly  affeded  to  king 
Philip  and  the  Catholic  religion  \  moll  of  the  cities  profef* 
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led  Popery  ;  and  the  count,  who  had  fworn  to  the  pacific*.  U; 
tion  of  Ghent,  was  reilrained  from  attempting  any  change  Pruv^i 
in  religion.  The  face  of  affairs,  however,  took  a  ludden 
turn  ;  John  acquired  great  popularity,  and  foon  difeovered 
that  foreigners  were  the  leading  perfons.  By  his  artifice 
and  policy  he  flimulated  the  people  againft  them  ;  they 
were  deprived  of  their  feats  in  the  provincial  dates,  and 
turned  out  of  their  offices  in  the  government  of  the  cities. 

Thus  Naffau  obtained  the  chief  diredion,  and  W2S  able  to  J? 
co-operate  with  the  meafures  planned  by  his  brother.  Ano-  And  in 
ther  revolution  happened  in  Groningen,  of  which  the  fieur^onifl^ 
de  Billy  was  governor.  Billy  was  by  birth  a  Portuguefe, 
by  religion  a  Catholic,  and  confequently  a  dependent  on 
the  court  of  Spam  :  he  refufed  to  accede  to  the  union  of 
the  provinces,  and  the  States-general  found  it  neceffary  to 
fend  to  him  Francis  Martin  Stella,  with  propofals  for  finn¬ 
ing  the  pacification  of  Ghent.  Billy,  fufpeding  that  the 
deputy’s  real  defign  was  to  excite  a  revolt  in  the  province, 
put  him  to  the  torture  to  extort  confeffion  ;  after  having 
firft  wounded  him  with  his  own  hand.  The  deputy  bore 
the  moil  excruciating  tortures  with  firmnefs  ;  and  having  a 
furgeon  to  drefs  his  wound  to  enable  him  to  undergo  a  fe- 
cond  trial,  he  communicated  fomething  in  the  Greek  lan¬ 
guage,  which  the  furgeon  foon  made  public  :  in  confequence, 
the  mob  affembled,  refeued  Stella,  declared  for  the  pacifi- 
cation  of  Ghent,  and  obliged  Billy  to  quit  his  government. 

The  change  of  councils  in  thefe  two  provinces  was  of  the 
utmoft  fervice  to  the  confederacy ;  and  would  have  enabled 
the  province  to  have  encountered  the  whole  power  of  Spain* 
had  not  their  affairs  been  diftraded  by  ddfentions  among 
themfelves. 

At  laft  the  prince  of  Orange,  perceiving  that  little  confi¬ 
dence  was  to  be  placed  in  the  unanimity  of  provinces  rent 
by  fadion,  different  In  religion,  and  divided  by  ambition, 
political  maxims,  and  private  intereft,  formed  the  fcheme  cf 
more  clofely  uniting  the  provinces  of  which  he  was  gover¬ 
nor,  and  cementing  them  with  thofe  more  contiguous,  in 
which  the  Proteftant  intereft  prevailed.  Such  an  alliance 
was  fubjed  to  fewer  difficulties  than  attended  the  more  ge¬ 
neral  one  of  uniting  all  the  provinces ;  it  was  in  fad  the 
only  meafure  that  could  be  propofed  with  fax^ety,  and  it  was 
profecuted  with  that  alacrity  and  addrefs  for  which  William 
was  defervedly  celebrated.  .  #  53 

On  the  23d  of  January  1579,  deputies  from  the  provin- Union i 
cesof  Holland,  Zealand,  Utrecht,  Friefland,  Groningen,  Utrecht. 
Overyffel,  and  Guelderland,  met  at  Utrecht,  and  figned  the 
alliance  ever  fmee  known  by  the  name  of  the  Union  of  U- 
trecht ,  the  bafis  of  that  commonwealth  fo  renowned  by  the 
appellation  of  the  United  Provinces,  This  treaty  of  alliance 
was  founded  upon  the  infradion  of  the  pacification  of  Ghent 
folemnly  acceded  to  by  Philip,  anil  the  late  invafion  of  cer¬ 
tain  towns  in  Guelderland.  It  was  not  hereby  intended  to 
divide  the  feven  provinces  from  the  other  ten,  or  to  renounce 
the  pacification  of  Ghent ;  its  objed  was  to  preferve  the 
liberty  ftipulated  in  that  pacification,  by  more  vigorous 
operations,  and  united  councils.  The  chief  articles  of  this 
union  are  the  following. 

The  feven  provinces  (hall  unite  themfelves  iu  intereft  as 
one  province,  never  to  be  feparated  or  divided  by  teftament, 
donation,  exchange,  fale,  or  agreement  •>  refeiving  to  each 
particular  province  and  city  all  its  privileges,  rights,  cuftoms, 
and  ftatutes.  In  all  disputes  arihng  between  either  of  the 
provinces,  the  reft  fhall  interpofe  only  as  mediators.  I  hey 
(hall  affift  each  other  with  life  and  fortune  againft  every 
foreign  attempt  upon  any  particular  province^  whether  to 
eftablifh  fovereignty,  the  Catholic  religion,  arbitiary  mea¬ 
fures,  or  whatever  elfe  may  appear  inconfiftent  with  the 
liberties  of  the  provinces  and  the  intention  of  the  alliance. 

AU  frontier  towns  belonging  to  the  United  Provinces  fhaJ* 
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i!  If  old,  be  fortified  at  the  expence  of  the  provinces;  it  new, 
ccs  at  the  joint  expence  of  the  union  The  public  impofts  and 
~~  duties  fhall  be  farmed  for  three  months  to  the  higheft  bidder, 
and  employed  with  the  kind’s  taxes  in  the  public  fervice. 
No  province,  city,  or  member  of  the  union,  fhall  contrail 
an  alliance  with  any  foreign  prince  or  power,  without  the 
concurrence  of  all  the  other  members.  Foreign  powers  fhall 
be  admitted  into  the  alliance,  only  by  confent  of  all  the  con- 
trading  parties.  As  to  religion,  the  provinces  of  Holland  and 
Zealand  fiiall  ad  in  that  particular  as  they  think  advifable  ; 
the  reft  fhall  adhere  to  the  purport  of  the  edid  publifhed 
by  the  archduke  Matthias,  which  prtferibed  that  no  man 
fhould  be  opprefted  on  the  account  of  confcience.  All  the 
inhabitants,  from  the  age  of  1  8  to  60,  fhall  be  trained  and 
difciplined  to  war.  Peace  and  war  fhall  be  declared  by  the 
unanimous  voice  of  all  the  provinces,  other  matters  that  con* 
cem  the  internal  policy  (hall  be  regulated  by  a  majority. 
The  ftates  (hall  be  held  in  the  ufual  conftitutional  manner, 
and  coinage  (hall  be  deferred  to  future  determination.  Fi¬ 
nally,  the  parties  agree,  that  the  interpretation  of  thefe  arti¬ 
cles  (hall  remain  in  the  States-general ;  but  in  cafe  of  their 
failing  to  decide,  in  the  ftadtholder. 

This  alliance  was  fo  univerfally  approved,  that  in  a  fhort 
time  the  cities  of  Ghent,  Nimeguen,  Arnheim,  Leewarden, 
Venlo,  Ypres,  Antwerp,  Bieda,  Bruges,  writh  feveral  other 
towns,  befides  a  great  number  of  noblemen  and  perfons  of 
diftindion,  embraced  and  figned  the  union.  Thus  the  foun¬ 
dation  of  a  commonwealth  was  laid,  but  ifl  a  fiuduating  and 
uncertain  ftate  of  affairs,  when  men  were  aduated  by  dif¬ 
ferent  paflions,  views,  and  i  n  ter  efts ;  intimidated  by  the 
great  ltrength  of  the  Spanifh  monarchy,  and  fupported 
chiefly  by  a  zealous  adherence  to  liberty,  and  firm  refolution 
to  perifh  in  defence  of  freedom.  The  firft  coin  (truck  after 
this  alliance  is  exprefiive  of  the  fituation  of  the  infant  repu- 
,  friuV  bKc.  Here  was  reprefented  a  (hip  labouring  amidft  the 
Ini  "  v/ave8>  URafiifted  by  fails  or  oars,  with  this  motto,  Incertum 
quo  fata  ferant . 

It  wasexpeded,  that  the  important  objedof  this  alliance 
'would  have  attraded  the  attention  of  the  Walloons,  and  in¬ 
deed  of  all  the  Catholic  inhabitants  of  the  Netherlands.:  it 
in  fad  did  fo,  but  in  a  different  manner  from  what  was  ima¬ 
gined'.  The  Walloons  not  only  refufed  to  accede  to  the  union, 
but  they  made  the  ftrongeft  remcnftrances  to  the  States- 
general  upon  the  danger,  impropriety,  and  illegality  of  fuch 
Wres  nfa  confederacy.  It  appears  from  Strada  and  Bentivoglio, 
?he  me  of  that  the  duke  of  Parma  was  at  the  bottom  of  their  intrigues. 
He  ftimulated  and  prompted  their  meafures,  infpiring  them 
with  a  jealoufy  of  the  Proteftant  defigns  on  the  Catholic  re¬ 
ligion.  In  the  end,  he  contraded  an  alliance  with  them  ; 
and  thereby  confirmed  by  his  ov/n  example  the  legality  and 
neceffity  of  the  union  of  Utrecht.  Immediately  they  began 
levying  an  army  ;  but  dill  kept  up  appearances  with. the 
confederated  pre  vinces,  though  it  was  obvious  that  hoftilities 
muft  fcon  commence.  To  prevent  the  effufion  of  blood, 
the  emperor,  as  mediator,  fet  on  foot  another  negociation  ; 
but  Philip  would  allow  no  reafonable  terms  of  accommoda¬ 
tion,  aud  give  no  fecurity  for  liberty  of  religion.  Inftcad  of 
granting  equitable  conditions,  he  laboured  to  detach  the 
prince  of  Orange  from  the  union  ;  made  him  extraordinary 
propoials  ;  offered  to  reftore  him  to  all  his  eftates,  indemni¬ 
fy  his  Ioffes,  raife  him  to  the  height  of  power,  and  give  him 
the  firft  place  in  his  efteem  and  favour.  But  William  was 
too  wife  to  rely  on  the  promifes  of  a  king  who  had  fhown 
himfelf  perfidious.  He  determined  to  (hare  the  fate  of  the 
United  Provinces,  to  fulfil  his  engagements,  and  the  hope 
conceived  of  his  conduft. 

While  the  prince  of  Orange  was  bufied  in  conciliating 
&&ion$,  forming  alliances,  and  (Lengthening  the  union, 
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the  duke  of  Parma  was  taking  meafures  to  difconcert  his  Um’tcd 
proje&s,  and  reduce  the  provinces  to  the  king’s  obedience.  Provinces.^ 
pie  difpatched  Gonzaga  and  Mondragon  with  8000  men  to  ^ 
lay  fiege  to  Mai  lien.  The  town  was  taken  by  aflault ;  theHiUfuc- 
governor  hanged;  and  4^  of  the  chief  inhabitants  wereceffes. 
tortured  to  death,  for  having  valiantly  defended  themfelves, 
and  faithfully  difcharged  their  duty.  It  is  faid  thexluke  of 
Parma  difavowed  this  bloody  proceeding,  fo  inconfiftent 
with  the  character  of  a  hero.  After  fome  farther  incon- 
fiderable  advantages  obtained  in  the  neighbourhood  of  Ru- 
remonde,  the  king’s  army  infulted  Antwerp,  where  the 
archduke  and  the  prince  of  Orange  then  refided.  The  States 
army  was  intrenched  near  Borgerhont,  a  poft  attacked  with¬ 
out  fuccefs  by  the  duke  of  Parma,  after  a  brifk  fkirmifii- 
ing  of  two  hours  between  the  armies  La  None,  how¬ 
ever,  the  general  of  the  ftates  army,  not  choofing  to  expofe 
himfelf  to  continual  alarms  from  the  enemy’s  cavalry,  reti¬ 
red  under  the  cannon  of  Antwerp.  ^ 

On  La  Noue’s  retreat,  the  duke  of  Parma  invefted  Mae-  Maeftricht 
ftricht.  The  fiege  began  on  the  8th  of  March,  and  conti-  taken,  and 
nued  without  remifiion  to  the  29th  of  June.  This  defence  ^ 
was  deemed  very  extraordinary,  as  the  fortifications  were  incre(^ 
bad  order,  the  garrifon  (lender,  and  the  place  but  poorly 
provided  with  the  necefiaries  of  a  fiege.  One  Sebaftian 
Tappin,  an  engineer  by  profefiion,  a  Proteftant,  and  a  brave 
and  alert  foldier,  by  his  indefatigable  vigilance  railed  conti¬ 
nual  obftru&ions  to  the  duke’s  approaches.  The  garrifon 
had  fuftained  frequent  afTaults,  and  made  divers  bloody  fai¬ 
lles,  by  which  they  were  fo  much  fatigued,  that  during  ^ 
parley  the  town  was  furprifed  and  a  great  many  foldiers  were 
put  to  the  fword ;  but  Tappin  was  faved  by  favour  of  the 
duke  of  Parma,  who  gave  ftri£t  orders  that  he  fhould  have 
quarter.  For  three  days  Maeftricht  was  a  feene  of  the  ut- 
moft  defolation  and  horror,  the  Spanifh  foldiers  committing 
every  excefs  and  enormity,  in  defpite  of  all  the  endeavours 
of  the  general  to  reftrain  their  licentioufnefs,  and  maintain 
difeipline.  With  fuch  diligence  did  the  duke  apply  himfelf 
to  this  fiege,  that,  unable  to  fupport  the  fatigue,  he  was  fei- 
zed  with  a  fever,  which  had  near  proved  fatal.  His  fitua¬ 
tion  infpired  the  enemy  with  frefh  courage.  They  ventured 
to  appear  in  the  field;  reduced  Aloft,  and  fome  other  places'  ^ 
of  little  confequence  ;  but  could  not  prevent  the  lofs  of  Me-  }iftrefled 
nin  taken  by  affault,  though  it  was  foon  after  retaken  by  fituation  of 
the  prince  of  Orange.  In  Brabant  the  ftates  likewife  ob- die  repub. 
tamed  fome  advantages,  though  of  too  unimportant  a  nature  *1C* 
to  merit  attention.  The  truth  is,  all  the  United  Piovinces 
were  in  a  deplorable  fituation  ;  and  their  trifling  fucceftes 
were  owing  entirely  to  accident,  or  the  duke  o t  Parma’s  ill- 
nefs.  Several  provinces  contributed  nothing  to  the  common  - 
caufe  ;  others  furnifhed  but  a  fmail  proportion  of  the  taxes 
agreed  upon  at  the  union.  The  army  had  large  arrears  due, 
and  lived  at  diferetion  ;  in  a  manner  more  oppreftive  to  the 
people  than  taxes  to  the  amount  of  their  regular  pay.  The 
people  clamoured  againft  the  ftates ;  they  threw  the  blame 
on  the  officers  for  relaxing  in  the  point  of  difeipline  ;  and 
the  officers  recriminated,  alleging,  that  the  fault  was  in  the 
ftates,  who  failed  in  performing  their  engagements  to  the 
army.  All  was  in  confufton  but  as  no  perfon  would  ac¬ 
knowledge  bis  error,  there  appeared  little  hopes  of  amend¬ 
ment.  In  a  word,  nothing  befides  the  fame  diftrefs  in  the 
Spanifh  army  could  have  prevented  the  duke  of  Parma  from 
reducing  the  revolted  provinces  to  accept  any  terms  he 
fhould  think  fit  to  preferibe.  He  was  equally  in  want  of 
money  ;  and  his  late  treaty  with  the  Walloons  required  tfiat 
he  fhould  difmifs  all  his  foreign  troops  in  the  fpace  of  fix 
weeks  after  the  publication  of  the  treaty.  His  fituation 
indeed  was  fo  deplorable,  that  he  requefted  leave  to  refign 
his  command,  and  retire  with  the  foreign  foldiers  to  Italy  ; 
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but  tbe  court  of  Spain  had  too  much  confidence  in  his  abi¬ 
lity  to  entruft  fa  important  a  charge  to  another.  In  this 
date  of  affairs  the  animofity  of  the  partics^remained,  with¬ 
out  the  power  of  {bowing  their  refentment.  The  dates  were 
refolute,  but  unable  to  defend  their  liberties.  Philip  was  de¬ 
termined,  but  too  weak  to  be  defpotic  ;  and  both  were  obli¬ 
ged  to  content  themfelvcs  with  publishing  bitter  remonftran- 
ces  againft  each  other. 

At  lafl  the  prince  of  Orange  renewed  the  treaty  with  the 
duke  of  Anjou.  The  queen  of  England  was  again  offered 
the  fovereignty,  but  fbe  declined  it  for  political  reafons.  The 
duke  of  Anjou  was,  however,  oppofed  by  a  great  number  of 
the  Reformed,  on  account  of  the  (hare  his  mother  had  in  the 
horrid  maffacre  of  the  Proteftants  at  Paris.  All  arguments 
to  remove  their  prejudices  were  iri  vain.  Anjou  was  a  Ro¬ 
man  Catholic,  ar.d  that  alone  was  diffident  to  render  him 
deceflable.  The  prince  of  Orange  urged  the  neceffity  of 
receiving  the  prince.  Theologians  and  civilians  allowed  that 
it  was  lawful  to  have  recourle  in  extremity  to  a  Papid,  but 
the  people  continued  obflinate-  This  determined  the  prince 
of  Orange  to  have  recourie  to  the  States-general,  to  whom 
he  fent  a  long  remonflrance,  pointing  out  the  caufes  w  hy  the 
confederacy  did  not  produce  the  intended  effedl ;  and  ex¬ 
horting  them  to  re-confider  the  affair  refpe&ing  the  duke 
of  Anjou.  In  confequen ce,  the  States-general  referred  the 
princeV  rcmondrances  to  the  provincial  itate3  and  cities  ; 
and  after  lomp deliberations,  and  warm  debates,  it  was  at 
length  determined,  in  1380,  to  call  in  the  duke  of  Anjou, 
as' the  only  refource  in  fo  great  a  calamity.  Accordingly 
-•the  year  began  with  a  folemn  treaty,  whereby  the  United 
Provinces  renounced  their  allegiance  to  Philip,  and  acknow¬ 
ledged  Francis  Hercules  de  Valois,  duke  of  Alen^on  and 
Anjou,  for  their  fovercign.  The  treaty  confided  of  27  ar¬ 
ticles,  of  which  this  we  have  mentioned  was  the  chief.  De¬ 
puties  were  fent  to  the  duke  of  Anjou,  to  explain  the  arti¬ 
cles,  and  congratulate  him  on  his  acceffion.  As  to  the  arch¬ 
duke  Matthias,  finding  himfelf  linfupported  by  the  emperor, 
the  empire,  and  the  numerous  friends  whom  he  expe&ed 
would  have  joined  him  on  his  elevation,  he  expiefled  no  re¬ 
fentment  at  the  conduct  of  the  provinces,  which  with  great 
moderation  he  attributed  to  neceffity.  He  only  demanded 
to  know  their  intention  with  refped  to  his  own  perfon;  and 
the  dates  made  their  apvlogy,  by  representing  tf^  filiation 
of  their  affairs,  adoring  him  or  their  esteem,  permitting  him 
to  refrae  in  the  Netherlands  as  long  as  he  thought  conveni¬ 
ent,  and  highly  applauding  the  piudence  and  equity  of  his 
conduct  during  his  adminiftration.  As  to  the  provinces  of 
Holland  and  Zealand,  they  were  left  wholly  in  the  hands  of 
the  prince  of  Orange,  whofe  power  as  dadtholder  was  in  no 
refpeCl  limited  by  the  duke’s  fovereignty.  After  all,  Gro- 
titis  affirms,  that  the  duke’s  authority  was  merely  nominal, 
that  the  real  power  devolved  on.  the  prince  of  Orange, 
whofe  name,  however,  was  ufed  in  all  public  a£ls  only  in  a 
fnbaltern  capacity.  It  was  apparent  indeed  to  the  French, 
that  William  concealed  ambitious  views  under  the  cloak  of 
patriotifm  ;  but  it  was  not  convenient  to  difeover  their  fen- 
timents. 

When  the  king  of  Spain  was  informed  of  this  open  de¬ 
fection  of  the  Provinces,  he  attributed  the  whole  to  the 
prince  of  Orange,  and  proceeded  dire&ly  to  prescribe  (dm  ; 
he  conhfcated  his  eftate,.  upbraided  him  with  ingratitude, 
and  attempted  to  ftain  Ids  character  with  ignominy.  He 
even  promifed  a  reward  of  25,000  crowns  to  whoever  fhould 
bring  him  the  prince  of  Orange  dead  or  alive  ;  the  fame  to 
his  heirs,  in  cafe  the  perfon  perifhed  in  the  enterprife  ;  and 
he  declared  all  thofe  proferibed,  their  eftates  confifcated,  their 
honours  and  dignities  abolifhed,  who  adhered  to  William  a 
month  after  the.  publication  of  this  edi£ti 
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The  prince  of  Orange  did  not  filently  pafs  over  this  pro- 
feription.  He  employed  one  Villiers,  a  Frenchman,  to  re. 
fute  the  edi& :  his  anfwer  was  well  received,  and  is  recorded 
by  hidorians  as  a  proof  of  the  fpirit,  the  equity,  the  pru¬ 
dence,  and  the  moderation  of  the  prince.  However,  when 
it  was  propofed  to  the  dates  for  their  opinion,  with  a  requed 
they  would  publilh  it  in  their  own  name,  they  declined  it ; 
afligning  for  a  reafon,  that  it  contained  fome  fa&s  too  little 
known  to  be  credited,  and  perhaps  too  much  acrimony  and 
refentment  againd  a  prince  whofe  power  they  dill  dread¬ 
ed.  With  thefe  recriminations  ended  the  tranfaCti’ons  of 
the  year.  61 

The  following  year  the  dates,  after  long  deliberations  at  The  state? 
the  Hague,  published  an  ediCt,  excluding  king  Philip  from 
any  fovereignty,  vEht,  or  authority,  over  the  Netherlands. 

This  writing  appeared  on  the  26th  of  July  1581,  under  the  f.-ve, 
the  title  or  The  Abdication  of  Philip  king  of  Spain .  It  was re;gwy. 
extremely well  drawn  up';  dated  in  the  dronged  manner  the 
mutual  privileges  of  the  king  and  people ;  proved  that  the 
allegiance  o  the  latter  was  voided  by  the  breach  of  contract 
on  the  fide  of  the  former  ;  enumerated  the  oppreffive  and 
tyrannical  aCts  of  his  government ;  fet  alide  his  authority 
for  the  mod  cogent  reafon* ;  forbad  money  to  be  coined  in 
his  name  ;  and  took  every  other  dep  towards  independence. 

It  was  in  vain  for  Philip  to  remondrate:  he  knew  the  dates 
were  to  be  convinced  only  by  the  fword  ;  to  this  therefore  fa 
he  appealed.  The  duke  of  Parma  blocked  up  Cambray  fo  Cambray 


; 


clofely,  that  the  garrifon  was  1  educed  to  the  extremity  of^*eve<^ 
living  upon  horfes,  dogs,  and  cats;  though  they  dill  refufed^-^^ 
to  capitulate,  in  hopes  of  being  fuccoured.  At  length  the 


duke  of  Anjou  afTembled  a  body  of  10,000  foot  and  4000 
horfe,  and  approached  Cambray.  The  vifeount  de  Turenne 
and  count  Voulandois  undertook  to  force  themlelves  with 
a  body  of  men  into  the  town  ;  but  they  were  furrounded 
and  taken  prifoners  by  the  Spaniards.  Thia  difappoint- 
ment  did  not  difeourage  the  duke  of  Anjou;  he  dill  prefed 
forward  with  intention  to  attack  the  Spanifh  lines:  but  the 
duke  of  Parma,  not  caring  to  hazard  a  battle,  deierted  his 
works,  and  retired  to  Bouchain.  As  foon  as  the  duke  of 
Anjou  entered  the  city,  he  took  an  oath  to  govern  it  agree¬ 
able  to  its  ancient  laws,  and  to  preferve  the  citizens  in  the 
full  pofleflion  of  all  its  liberties.  He  was  now  prtfied  by 
the  dates  and  the  prince  of  Orange  to  march  dive&ly  into 
Flanders  :  he  endeavoured  to  comply  ;  but  his  army,  com- 
pofed  chiefly  of  volunteers,  was  fo  weakened  by  dtfertion 
that  the  delign  was  laid  afide. 

It  was  about  this  time  that  the  duke  of  Anjou  refumed 
the  notion  of  add  re  fling  Elizabeth  queen  of  England.  Not 
deterred  by  the  ill  fuccefs  of  his  former  negociation,  he  de¬ 
termined  upon  a  voyage  to  England  ;  an  excurfion  which 
proved  equally  unfuccefsful  to  himfelf  and  unfortunate  to 
the  United  Provinces,  as  during  his  abfence  the  duke  of 
Parma  made  himfelf  mafler  of  Tournay,  which  concluded 


6t 


the  tran factions  of  this  campaign.  ITe  was  magnificently 


Succeifesoi 


entertained,  led  into  a  perfuaiion  that  all  would  fucceed  ac-ar^ 
cording  to  his  wifh,  and  at  length  tired  out  with  tedious 
expectation.  In  his  abfence,  St  Guilan  was  reduced  by 
the  prince  of  Efpinoi.  This  general  dire&ed  his  march  to* 
wards  Dunkirk,  with  intention  to  join  the  French  torces. 
The  duke  of  Parma,  who  had  notice  of  hi3  motion,  repaired 
to  feize  the  opportunity  of  inveding  Tournay.  He  be¬ 
gan  his  approaches,  and  was  vigoroufly  received  by  that  gar- 
rifon,  infpirited  by  the  courage  of  the  pnneefs  Maria  d’ Ef¬ 
pinoi,  niece  of  the  count  Horn  fo  cruelly  beheaded  by  the 
duke  d’A-lva.  The  town  was  dormed  in  breach  by  the 
duke  of  Parma,  who  fupported  the  afiailants  in  perfon,  re* 
ceived  a  wound,  and  had  the  mortification  to  fee  his  Spa¬ 
niards  thrown  headlong  from  ,  the  walls*  The  duke  of  An¬ 
jou 


the  Spaai. 
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jou  repeatedly  prom  tied  fuccours  ;  but  either  forgot,  or  affirmed  on  the  rack,  that  the  duke  of  Parma  was  privy  ta  'Uniter! 
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could  not  perform  his  engagements  ;  the  latter  indeed  is  the  defign,  who  promifed  he  ffiould  have  the  reward':  upon  proviTlcg8V 
the  moil  probable  ;  as  he  was  certainly  a  dupe  to  the  fupe-  the  whole,  Gerrard  feems  to  have  been  an  enthufraff,  and  ^ 
rior  policy  of  Elizabeth,  who  had  not  yet  declared  openly  his  crime  the  refult  rather  of  infanity,  than  of  any  concerted 
in  favour  of  the  States.  In  the  end,  defpairing  of  relief,  fcheme,  or  malicious  intention.  His  puniffiment,  however, 


haraffed  with  perpetual  watching,  and  weakened  by  Ioffes, 
the  garriion  capitulated  on  the  2$th  of  November.  The 


yarded  only  the  a&ion  :  it  was  cruel  beyond  meafure, 


reg 

Shocking  to  humanity,  and  a  ilriking  inffance  of  thevehe- 
conditions  were  honourable;  and  the  princefs  d’Efpinoi  was  ment  party- fpirit  of  the  times;  not  of  the  juffice  of  the 
treated  with  particular  marks  of  diffin&ion  by  the  duke  of  judges,  or  the  attachment  of  the  people  to  the  prince  of 
Parma,  who  highly  efleerned  the  heroic  qualities  of  this  Orange. 


amazon.  This  advantage  wa3  fucceeded  by  another,  ob¬ 
tained  by  the  Spanifh  general  Verdugo,  over  the  confede¬ 
rate  army  in  Friefland,  commanded  by  general  Norris  and 
William  Lewis  ot  Naffau,  a  young  prince  of  great  expedi¬ 
tion.  It  appears  from  the  Spanifh  account,  that  Norris 
was  attacked  in  a  defile,  where  he  could  not  draw  out  his 
foops  in  battalia  ;  and  that  he  was  put  in  confufion,  anc^ 
defeated  with  great  lofs.  On  the  other  hand,  the  Dutch 


The  United  Provinces  were  now  in  a  mofl  deplorable  £- 
tuation.  L  he  duke  of  Anjou  had  been  totally  unable  to 
refifl  the  duke  of  Parma,  in  confequence  of  which  many 
towns  had  been  taken  ;  and  in  other  refpedts  the  Hates  had 
fuflained  immenfe  Ioffes.  The  duke  of  Anjou,  chagrined 
and  difappointed,  had  retired  to  France,  where  he  died. 
But  above  all,  the  lofs  of  the  prince  cf  Orange  feemed  to 
give  the  finifliing  ftroke  to  the  affairs  of  the  Hates  ;  and 


writers  allege,  that  he  attacked  the  enemy  ;  but  being  in-  confufion  and  anarchy  now  leigned  in  theirVouncils.  TL 
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feiior  to  them  in  cavalry,  retreated  in  good  order,  with 
fcarce  any  lofs. 

The  year  1582  began  with  a  fpedlacle  very  umifnal  in 
the  Netherlands,  the  public  entry  of  a  fovereign  defied  by 
the  people.  The  duke  of  Anjou  fetting  fail  from  England 
on  the  8th  day  of  February,  arrived  on  the  icth  at  Fluffi- 


provinces  of  Zealand  and  Holland  alone  endeavoured  to  re- 
pair  the  lofs,  and  fhow  their  gratitude  to-  William  by  ele£l-PrInce 
ing  his  fon  Maurice  their  Hadtholder  and  captain-general 
by  fea  and  hnd.  Maurice  was  at  that  time  only  18  years ftadtholieri^ 
of  age ;  but  appeared  in  every  refped  worthy  of  the  high" 
dignity  which  had  been  conferred  upon  him.  The  firH  Hep 


ing,  where  he  was  received  by  the  princes  of  Orange  and  taken  by  the  confederates  was  a  folemn  renewal  of  the  treaty 
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d’Efpinoi.  Next  day  they  fet  out  for  Antwerp  with  a 
magnificent  retinue,  and  went  up  the  Scheld  attended  by 
50  barges.  His  reception  at  Antwerp  was  fplendid  beyond 
any  thinv  ever  feen  in  the  provinces ;  they  even  exceeded 
the  preparation-*  made  for  Philip  himfelf  on  his  being  ap¬ 
pointed  to  the  government  in  the  Netherlands  by  Charles  V. 
his  lather.  A  theatre  was  erefled  before  the  wails  of  the 
citadel,  in  which  was  placed  a  chair  ot  Hate,  covered  with 
cloth  of  gold.  Theie  the  duke  was  feated,  and  the  con¬ 
ditions  were  read  to  him,  upon  which  he  was  received  as 
duke  of  Brabant.  When  he  had  fworn  to  obferve  the  ar- 


of  Utrecht  ;  after  which  the  moH  vigorous  preparations  ^7 
were  made  for  the  defence  of  the  country.  But  before  any  Succcft  of 
thing  of  confequence  could  be  done,  the  duke  of  Parma  had^e  Spans-* 
reduced  Liikenfhouk,  Dendermonde,  Vilvorde,  Ghent,  and  irds* 
Antwerp  ;  which  ffruck  the  Hates  with  fuch  terror,  that 
they  again  offered  the  lover eignty  to  queen  Elizabeth.  This 
was  once  more  refufed  ;  though  that  princefs  engaged,  by 
a  new  treaty,  to  affiff  the  Hates  both  with  men  and  money. 

An  army  was  accordingly  fent  into  the  Netherlands  under 
the  command  of  the  earl  of  Leiceiler  :  but  it  does  not  ap¬ 
pear  that  this  was  of  any  effential  fervice  to  the  caufe  ;  for 


tides,  he  was  clothed  with  the  ducal  robe,  and  bis  head  a-  the  condudt  of  that  general  was  fo  exceedingly  improper, . 
domed  with  the  ducal  coronet  by  the  prince  of  Orange  ;  that  he  was  not  only  baffled  in  every  military  enterprife* 


in  fuch  a  manner  that  it  wall  not 
expreffion  which  at  that  time  was 
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uce* 

^fces,- 

Ate* 


who  faid,  “  I  will  pin  it 
be  eafily  f  ha  ken  an 

taken  for  a  happy  omen,  though  it  fooa  proved  fallacious 
While  the  Hates  of  Brabant  were  employed  in  fellivity 
and  mirth,  a  Biicayan  merchant,  named  Gnfper  Anajlra , 
had  contrived  a  project  to  redeem  his  Shattered  fortune  by 
the  death  of  the  prince  of  Orange.  He  corrupted  one  of 
his  domellies,  by  the  promife  of  halt  the  reward,  t  o  Hrike 
the  blow.  The  affaffin  entered  the  citadel ;  and  as  the 
prince  was  palling  after  dinner  into  another  room,  difehar^ed 
a  piffol,  and  dangeroufly  wounded  him  behind  the  ear.  The 
prince  was  (tunned  with  the  lorce  of  the  ball,  and  before  he 
recovered  the  affaffin  was  killed  by  his  attendants  ;  which 
prevented  for  a  time  the  abfolute  difeovery  of  the  plot, 
though  it  afterwards  appeared  from  clrcumHances.  It  was 
traced  that  he  had  confeffed  the  fecret  to  a  Dominican 
named  Antonio  Tunmermon ,  receiving  from  the  wicked  piieff 
abfolution,  and  a  promife  of  eternal  reward.  Tunmermon 
was  hanged,  drawn,  and  quartered,  his  limbs  being  fixed 
upon  the  walls  of  Antwerp.  But  though  for  this  time  the 
prince  efcaped  the  danger,  he  was  in  1584  afiafiinated  at 
Debt,  by  one  Balthazar  Gerrard  or  Gnion,  a  perfon  w'ho 
had  before  ferved  his  higlmefs  with  fidelity  and  zeal.  He 
W’as  at  that  very  time  employed  by  the  prince  to  carry  let¬ 
ters  into  France  and  had  received  money  to  bear  his  ex- 
peaces,  with  which  he  purchafed  piffols  to  murder  his  bene- 
fa&or.  At  the  criminal**  examination,  it  appeared  that  he 
had  long  meditated  this  bloody  aflion,  and  was  confirmed 
in  his  lcfolution  by  the  Jefuits  and  Catholic  prieHs ;  he  even 


but  drew  upon  himfelf  a  general  odium.  It  is  very  pro¬ 
bable  indeed  that  the  States  could  not  long  have  fupported 
themfdves  in  fuch  circumflances,  had  not  Philip  rafhly  en¬ 
gaged  in-a  war  with  England,  with  whofe  naval  power  he 


could  fcaice  be  enabled  to  cope  by  any  fuperiority  in  num¬ 
bers  whatever.  The  defeat  of  the  Spanifh  armada  in  1588*  * 


gave  fuch  a  blow  to  the  power  ot  that  nation,  as  totally 
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di fabled  them  from  carrying  on  the  war  in  the  Netherlands.  n° 
Inlleadof  fending  the  proper  affiffance  to  the  duke  ot  Par- 


312. 


ma,  that  genera?  received  orders  to  haffen  to  the  aid  cf  the 


duke  of  Mayenee,  who  had  been  defeated  by  Henry  IV. 

The  duke  was  obliged  to  comply  with  this  order,  though Duke^oP 
lie  was  fenlible  the  lofs  ot  the  United  Provinces  muff  be  Parma 
the  confequence.  Prince  Maurice  now  carried  every  thing°?liged  to> 
before  him  ;  and  by  the  end  of  the  year  1591,  the  Dutch  move 
faw  their  frontiers  extended,  the  whole  country  feenred  by^^ 
rivers  and  covered  by. fortified  towns,  with  the  greateff  pro¬ 
bability  of  driving. the  Spaniards  out  of  Friefland  in  another 
campaign.. 

The  lemainder  of  the  liiffory  of  this  war  is  only  a  detail - 
of  the  Spanifh  Ioffes  and  misfortunes,*  which  now  enfued. 

Their  affairs  were  at  Iff l  totally  ruined  by  a  dec i five  vidlory 
gained  by  prince  Maurice,  in.  the  year  1600,  over  the  arch-  . 
chike  Albert,  who  bad  been  appointed  the  Spanifh  gover- • 
nor  of  the  Netherlands.  King  Philip  II.  died  in  15989, 
leaving  the  affairs  of  his  kingdom  in  the  molt  diffreffed  ii-  - 
tUation  ;  notwithftanding  which,  .his  fucceflbr  Philip  Hi., 
was  too  haughty  to  cbnfent  to  pe?ce,  or  allow  that  the- 
States  were  free.,  though  he  was  plainly  unable  to  keep.’ 

theiixi 


i. 


United 

Provinces. 
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years  con¬ 
clude  i 


with  Spain 
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them  In  fubje&ton.  At  laft,  in  *..- - —  --  - 

drid  and  Brufle  U  began  to  think  of  peace  in  good  earnell. 
In  1607  a  fufpention  of  hoftilities  took  place,  and  in  1609 
a  treaty  was  concluded  In  the  firft  article  of  the  treaty, 
the  archduke,  in  his  own  and  the  king  of  Spain’s  name,  ac¬ 
knowledged  the  United  Provinces,  and  renounced  all  claim 
to  fovereignty  over  them,  but  in  fuch  general  terms  as  would 
ada.it  of  altercation  In  the  fecond,  a  truce  for  I  2  years,  by 
fea  and  land,  through  all  the  dominions  o^  both  parties,  vcas 
concluded.  By  the  third  article,  the  parties  were  to  remain 
in  poffeffiou  of  what  they  now  held,  without  ceflion  or  ex¬ 
change.  Tri  the  fourth,  a  general  amnefty  was  ftipulated, 
and  full  freedom  of  trade  by  fea  and  land  to  each  others 
dominions  granted.  This  necefTarily  implied  a  ceffation  of 
hoftilities  in  the  Indies;  however,  great  debates  afterwards 
arote  upon  this  account.  Spain  obferving  the  rapid  pro- 
grefs  of  the  Hollanders  in  the  India  trade,  apprehended 
they  would  foon  become  too  powerful  in  that  quarter  ;  and 
the  Durch  were  willing  to  maintain  the  advantage  of  their 
Superiority.  Both,  for  this  reafon,  difputed  the  article  * 
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1 606,  the  courts  of  Ms-  ful  blow  by  the  capture  of  their  fiota  from  Mexico.  Tins  was 


the  greatelt  prize  the  Hollanders  had  ever  met  with  ;  bein 


;  P 


v*lued  at  no  lefa  than  15,000,000  livres.  From  this  time 


the  Spaniards  were  everywhere  defeated  and  baffled  in  almoft  Spanif* fo 


every  enterprize  they  undertook;  nevertheleis,  they  carried t* taken, 
on  the  war,  with  an  obftinacy  hardly  to  be  matched,  lor  20  ^ 

years  longer.  At  laft*  in  1648,  a  treaty  was  concluded,  by  Peace coa. 
which  Jhis  Catholic  Majefty  renounced  all  right  and  fove-duded, 
reignty  over  the  Lords  the  States-general  of  the  United 
Provinces,  who  were  henceforth  declared  a  free  and  inde¬ 
pendent  republic,  and  that  both  Tides  ffiould  remain  in  the 
unmolefted  poffeffion  of  what  they  held  feveraily  at  the  fin¬ 
ing  o!  the  treaty.  <  #  ^ 

From  this  time  to  the  year  1670  we  meet  with  nothing  Flourijty 
very  remarkable  in  the  hiilory  of  the  United  Provinces,  ^ 
By  invariably  purfuing  the  maxims  of  prudence,  induf-  el)U  c' 
try,  and  frugality,  the  republic  had  attained  the  higheft 
pitch  of  grandeur.  Amfterdam  was  become  the  emporium 
of  Europe,  and  the  richeft  city  in  the  univerfe.  Holland 
alone  contained  *3,000,000  of  fouls,  and  all  the  other  pro- 


.luperiority.  Horn,  tor  mis  lcaiuu,  uupuau  mv  — -  .  '  . 

yet  it  could  not  be  fet  afide  without  deftroying  the  whole  Vinces  were  proportion^  populous, 
treaty,  and  the  fruits  of  all  their  laboured  conferences.  The  ed  mintfters  and  confuls  to  China, ^Si 
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fifth  article  regulated  the  imports,  and  the  duties  to  be  paid 
by- the  fubje&s  of  the  archduke  and  the  States,  trading  to 
each  others  dominions,  which  were  to  be  on  the  fame  foot 
ing  with  thofe  o*  other  nations  i'he  archduke  ufed  his 
titmoft  endeavours  to  have  the  duties  at  Lillo,  or^  the  Scheld, 
abolifhed,  and  the  commerce  of  Antwerp  reftored  to  its  for¬ 
mer  grandeur  ;  but  this  was  fo  diametrically  oppofite  to  the 
intereft  of  the  Hollanders,  that  it  was  impoffible  it  fhould 
ever  take  place.  The  fixth  and  feventh  articles  likevvife  re-* 
garded  commercial  affairs.  But  it  would  be  unneceffary  to 
dwell  on  particulars.  Sufficient  is  it,  that  the  truce  was  mu¬ 
tually  beneficial,  Spain  being  no  longer  in  condition  to  fup- 
port  the  war,  and  the  Hollanders  harm?  obtained  the  end  of 
all  their  defperate  refiftance  and  invincible  perfeverance  in  the 
caufe  ©f  liberty.  Philip  of  Naffau,  by  the  truce,  entered  into 
poffeffion  of  all  his  paternal  eftates  in  the  Spanifh  Nether¬ 
lands  and  Burgundy  ;  while  the  States  rewarded  the  faith¬ 
ful  fervices  of  Maurice  with  a  penfion  of  25,000  florins,  to 
be  paid  annually  out  of  the  public  treafury.  befides  an  ap¬ 
pointment  of  60,0:0  francs  as  governor- general.  Penfions 

were  like  wife  fettled  on  the  other  princes  of  the  houie  of 
Naffau  :  all  were  gratified  in  a  manner  that  demonftrated 
the  high  fenfe  the  republic  had  of  their  merit,  though  they 
mioht  poffibly  be  difappointed  in  their  great  defign  of  raifing 
prince  Maurice  to  the  fovereign  authority 

No  fooner  were  the  Dutch  freed  from  this  extreme  dan* 
ger,  and  felt  the  bleffings  of  liberty,  than  diffentions  among 
thcmfclves  took  place.  The  difputes  betwixt  the  Armini- 
ans  and  Calvinifts  produced  violent  diftnrbances,  which  fre* 
quently  ended  in  the  perfecution  of  the  former.  In  1621 
war  was  renewed  with  Spain  ;  and  it  may  be  remarked,  that 
during  the  whole  courfe  of  it,  the  iubje&s  of  the  republic 
traded  to  the  Spanifh  ports,  as  if  there  had  been  an  entire 
friendffiip  fnbfifting  between  the  two  nations.  It  was  no 
uncommon  practice  with  them  to  fupply  towns  with  pro- 
vifion  that  were  befieged  by  their  own  armies ;  and  to  fur- 
niffl  the  enemy  with  ammunition  and  other  neceffaries,  with¬ 
out  which  they  could  not  carry  on  the  war.  Lheir  motive 
and  apology  for  this  conduct  was,  that  thus  they  kept  in 
their  own  hands  the  profits  by  which  other  nations  would 
be  enriched.  By  fteadily  purfuing  this  line  of  conduft, 
making  as  many  prizes  as  they  could  by  force,  and  at  the 
fame  time  making  as  much  profit  of  their  enemies  as  could 
be  obtained  by  a  lucrative  trade,  it  is  no  wonder  that  the 
republic  fhould  fiourifh,  and  rival  in  wealth  the  greatefi  na¬ 
tions  of  Europe.  In  1628  the  Spaniards  met  with  a  dread- 
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I'lie  States  difpatcb 
Siam,  and  Bengal,  to  the 
Great  Mogul,  the  king  of  Perfia,  the  khan  of  artary, 
the  Grand  Signior,  the  czar  of  Mufcovy,  and  the  princes  of 
Africa.  They  were  confidered  as  an  important  weight  in 
the  fcale  of  Europe,  and  no  treaty  was  concluded  without 
their  ambaffadors.  The  triple  affiance  w  ith  England  and 
Sweden,  into  which  they  had  entered,  gave  Louis  fufpicion 
that  they  propofed  to  fet  bounds  to  his  ambition,  and  clip 
thofe  bold  pinions  which  had  fo  fwiftly  conveyed  his  con-  || 
quefts  over  the  Low  Countries.  Van  Beuningen’s  into-  Cauftof ; 
lence,  in  comparing  lumfelf  to  Jofflua  flopping  the  courfe tnew«  J 
of  the  fun,  which  was  the  French  king’s  device,  highly  ^ 
difgufled  his  majefty  ;  who  was  fhocked  at  the  preftimption  im' 
and  pride  of  a  republic  juft  ftarted  out  of  obteurity,  and 
gained,  in  the  fpace  of  a  century,  from  the  ocean.  ^  But 
what  was  ftill  more  alarming  to  Louis,  was  the  probability 
that  the  Dutch  would  ruin  the  manufactures  ©f  France, 
and  his  new  eftablifhed  commerce  ot  the  Indies.  His  jea- 
loufy  difeovered  itfelf  in  divers  inftances ;  and  the  penfioner 
De  Witt,  who  at  that  time  had  the  leading  of  affairs,  his 
brother,  and  his  party,  did  all  in  their  power  to  remove 
thele  prejudices ;  but  the  unhappy  differences  which  then 
prevailed  in  the  United  Provinces  fruftrated  all  their  en¬ 
deavours. 

Louis  now  fought  every  opportunity  of  breaking  with 
the  Dutch  ;  lefs  perhaps  from  any  dread  of  their  power, 
or  ability  to  injure  him,  than  with  a  view  to  enlaige  his 
dominions  by  the  entire  conqueft  of  the  Low  Countries. 

He  knew  that  the  whole  ftrength  of  the  republic  confiftcd 
in  her  marine  ;  that  her  frontier  was  weak,  her  provinces 
divided,  and  the  chief  power  in  the  hands  ot  men  invete- 
rately  fet  again  ft  the  family  of  Orange,  the  ancient  captains 
of  the  republic.  His  firft  attempt  was  to  diffolve  the  tri¬ 
ple  alliance,  and  difengage  from  it  Charles  II.  king  of  Eng- 
land.  In  this  bufinefs  the  duchefs  of  Orleans  was  employed: 

(he  went  to  England  under  pretence  of  vifiting  the  king^rnM. 
her  brother;  and  her  Regociation  was  fuccefsful.  In  the  kings 
mean  time  Louis  poffeffed  himfelf  of  Lorrain,  under  pre  *  y  ,,'* 
tence  that  duke  Charles  was  forming  alliances  in  the  empire 

againft  France.  ^  # 

The  following  year  was  fpent  in  negociations  with  the 
emperor,  Spain,  and  Sweden,  with  the  ele&ors  of  Cologne 
and  Brandenburg,  with  the  biffiop  of  Munftcr,  and^  other 
fpiritual  and  German  princes.  The  defign  of  Louis  was 
to  prevent  their  acceding  to  the  triple  alliance  ;  from  which 
he  had  already  weaned  one  power,  the  moft  confiderable  of 

the  whole.  The  biffiop  of  Munfter  beheld  with  uneafinds 
*  the 


-a'  do¬ 
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the  growing  power  oF  the  United  Provinces  :  he  pretended 
•  that  they  had  made  feveral  attempts  upon  the  counties  of 
'  Stirum,  Culemberg,  Bentheim,  and  Eaft  Friefland ;  that  they 
had  feized  on  Ravenftein  on  the  Meufe,  and  feveral  other 
places  belonging  to  Ills  bifhopric.  -  In  his  own  defence  he 
concluded  a  treaty  with  France,  and  prevailed  on  the  ele&or 
of  Cologne  to  follow  his  example.  By  figning  a  treaty 
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banifhed  ;  but  after  fix  months  exile,  were  recalled,  at  the 
indance  of  the  whole  body  of  marffials  in  France,  upon  their 
making  proper  fubrniffions. 

Such  an  army  drawing  towards  their  Frontiers  could  not 
but  terrify  the  Dutch,  now  torn  with  civil  factions.  The 
partifans  of  the  Orange  family  weic  for  aboliffiing  the  per¬ 
petual  edia,  and  raffing  William  III.  to  the_  dignity 
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Provinces. 


or  ^OIOUIIC  10  1U11UW  ilia  cxamuit.  y  a  uv.(aj  - - -  ,  _  ,  ta  ur’..  I  jCI*  f  1 

with  thefe  two  princes,  the  king  opened  a  way  to  Holland  joyed  by  his  predeceffors  ;  but  the  De  Witt  te&ion  oppo 
by  the  Meufe  and  the  Rhine  ;  he  eftablifhed  by  this  means  him  violently,  though  they  could  not  prevent  the  young 
l  .  i  •  *  _  _ ^ _ r _ _  u;- 


places  of  arms  and  magazines  in  a  country  diftant  from  his 
own  dominions,,  and  fecured  a  retreat  in  cafe  his  enterprife 
proved  abortive.  With  refpeft  to  the  emperor,  every  ar¬ 
tifice  was  ufed  to  keep  him  neutral ;  and  indeed  his  own 


inclinations  co-operated  but  little  in  favour  of  the  Dutch, 


whom  he  regarded  as  fubjetfts  revolted  from  the  princes  of 
Ki*c  fnrm’Kr.  and  in  poffeffion  of  feveral  places  belonging  to 


, 


•his  family, 

the  empire.  In  Sweden,  Louis’s  negociations  were  equally 
fuccefsful ;  for  here  he  prevailed  fo  far  with  Charles  XI.  as 
to  obtain  a  ftipulation,  that  if  the  emperor,  or  any  of  the 
princes  cf  the  empire,  joined  their  forces  to  the  Dutch,  a 
Swedifh  army  fhould  march  into  the  very  heart  of  Germany 
and  join  the  French,  in  order  to  force  thofe  princes  to  ob- 
ferve  the  treaty  of  Weftphalia. 

Of  all  the  Germanic  body,  the  ele&or  of  Brandenburgli 
frgjfcs  alone  interefled  himfelf  for  the  fafety  of  the  States-general. 
rep-  'pke  peace  of  Weftphalia  had  prevented  this  enterprifing 
prince  from  extending  his  dominions  in  Germany,  and  re¬ 
taking  Pomerania  from  the  Swedes.  He  had  long  afpired 
at  the  ftadtholderffiip  of  Holland;  and  though  that  office 
had  been  for  fix  years  fuppreffed,  yet  he  flattered  himfelf, 
that  in  cafe  of  a  war  he  might  obtain  it,  perpetuate  it  in 
his  family,  and  in  time  reduce  Holland  by  dint  of  force, 
intrigue,  and  ftratagem.  With  this  view,  he  reje&ed  the 
’  propofals  of  feveral  princes  of  the  empire,  and  even  thofe 
of  Fiance,  endeavouring  by  every  poffible  method  to  infu 
nuate  himfelf  into  the  friendfhip  and  confidence  of  the  States. 
In  the  end  he  concluded  a  treaty  with  them,  whereby  it 
was  ftipulated  that  he  fhould  affifl  the  republic  with  25,000 
men.  Beverning,  the  Dutch  ambaffador  at  Madrid,  dis¬ 
concerted  all  the  fchemes  of  France  at  that  court,  and  en¬ 
gaged  the  queen  of  Spain  to  furniffi  money  and  troops  for 
tlie  defence  of  the  United  Provinces.  Thus  was  the  face 
of  Europe  wholly  changed,  France  and  England,  who  had 
contributed  largely  to  the  raifing  and  aggrandizing  the  re¬ 
public,  were  now  incited  to  deftroy  her;  while  Spain,  which 
for  an  age  had  been  endeavouring  to  fupprefs  her,  was  arm¬ 
ing  for  her  fupport.  Pierre  de  Groot,  tlie  Dutch  minifter 
at  the  Hague,  was  employed  to  penetrate  into  Louis’s  de- 
figns ;  lie  gave  his  conftituents  notice  that  he  forefaw  a  ter¬ 
rible  (form  ready  to  fall  upon  them,  which  they  might  never- 
thelefs  break  by  feafonable  fubmiffions  and  proper  acknow¬ 
ledgments.  Upon  this  the  States  wrote  to  the  king,  endea¬ 
vouring  to  appeafe  his  wrath;  but  finding  him- inexorable, 
they  prepared  for  receiving  him,  and  provided  for  the  fecu- 
rity  of  their  provinces.  But  the  long  peace  the  republic 
had  enjoyed  deftroyed  her  handing  forces,  and  little  confi¬ 
dence  could  be  repofed  in  her  new  levied  foldiers. 

As  foon  as  matters  were  ripe  for  execution,  Louis  or¬ 
dered  an  army  of  100,000  men  to  file  off  towards  the  Rhine. 
Before  the  opening  of  the  campaign,  and  previous  to  his 
declaration  of  war,  he  divided  his  army  into  four  columns ; 
commanding  one  in  perfon,  with  the  marfhal  Turenne  under 
him.  Another  was  led  by  the  prince  of  Conde,  affifled  by 
I  the  marffials  Humieres  and  Reliefonds  ;  the  third  was  head¬ 
ed  by  Crequi ;  and  the  fourth  marched  to  Weftphalia  under 

(the  conduft  of  the  duke  df  Luxemburgh,  to  join  the  bifhop 
of  Munfter.  As  the  marffials  Crequi,  Bellefonds,  and  Hu¬ 
mieres,  refufed  to,  receive  orders  from  Tureune,  they  were 
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prince  from  being  chofen  captain  general  a nd  high  admiral. 
Many  perfons  hoped  that  William’s  new  dignity  would  in¬ 
cline  his  uncle  Charles  II.  to  return  to  the  triple  alliance  : 
but  that  hope  was  fruftrated  by  the  conduft  of  his  majefty; 
who,  in  conjunction  with  the  mofl  Chriftian  king,  declared 
war  againft  the  States  general  on  the  7th  day  of  April. 
A  month  after,  the  elector  of  Cologne  and  bifhop  of  Mun¬ 
fter  followed  the  example  of  the  two  kings.  The  Dutch 
put  themfelves  in  the  beft  pofture  of  defence  that  circum- 
ftances  would  admit.  Maeftricht  was  ftrongly  garrifoned  ; 
the  prince  of  Orange  had  affembled  an  army  of  25,000 
men,  with  which  he  advanced  t©  the  banks  of  the  Iffd,- 
and  the  Dutch  fleet  cruifed  off  the  mouth  of  the  Thames 
to  prevent  the  jun&fon  of  the  naval  forces  of  England  and 
France,  which  amounted  t©  150  ffiips.  All  Europe  watch¬ 
ed  the  firft  motions  of  two  powerful  kings,  feconded  by  the 
beft  generals  of  the  age. 

His  moft  Chriftian  majefty  joined  his  army  at  Charleroy; 
It  was  compofed  of  23  companies  of  gens  Cannes ,  life* 
guards,  mufqueteers,  and  light-horfe,  two  regiments  of  the 
French  and  Swifs  guards,  14  regiments  of  foreign  infantry, 
and  60  regiments  of  light  horfe  or  dragoons,  comprifing  in 
all  an  army  of  iiu,ooo  fighting  men,  under  the  command 
of  marffiad  Turenne  as  captain -general.  Holland  could  only 
be  attacked  by  the  Rhine  or  the  Meufe  ;  and  the  generals 
and  minifters  differed  by  which  of  thefe  inlets  they  were  to 
make  tlie  firft  impreffions.  At  laft,  after  feveral  delibera- 
it  was  determined  to  make  both  attacks  at  the  fame 
in  order  the  more  to  difconcert  their  councils.  It  is 
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time. 


probable  that  Turenne  always  oppofed  the  fiege  of  Mae£. 
tricht ;  for  we  find  him  immediately  after  the  iurrender  of 
Mafeik-  ftrongly  diffuading  the  king  from  that  enterprise, 
in  oppofition  to  the  fentiments  of  the  prince  of  Conde.  At 
laft  he  prevailed  ;  and  it  was  refolved  in  council  to  advance 
towards  the  Rhine,  and  befiege  at  the  fame  time  the  towns 
of  Rhinberg,  Veffel,  Orfoi,  and  Burfck.  Thefe  places  were 
all  well  fortified,  and  deemed  the  keys  of  Holland  ;  how¬ 
ever,  the  Dutch  did  not  appear  difturbed  at  their  being  irr- 
vefted,  as  they  were  only  under  the  prote&ion,  and  did  not 
immediately  belong  to,  the  United  Provinces.  They  were 
befides  in  hopes  that  any  attempts  upon  the  territory  of 
Cleves  would  liaften  the  preparations  of  the  ele&or  of  Bran- 
denbunffi,  and  even  rouze  the  emperor  into  a  fenfe  of  the  ^  78 

danger  he  was  in  from  the  vaft  deligns  of  Louis.  Nothing  ^ucceffes  of* 
could  oppofe  armies  fo  well  appointed*  led  by  generals  fothc  renc 
ikilful  and  fo  experienced.  The  four  towns  Surrendered 
within  a  few  days  of  each  other  ;  and  Rhinberg,  that  held 
out  longeft,  opened  its  gates  on  the  feventli  of  June.  A 
few  days  after,  the  town  and  fort  of  Rhees,  and  the  town  of 


Emerick,  furrendered  ;  upon  which  the  king  refolved  to 


pafs  the  Rhine  by  a  ford,  over  which  the  cavalry  were  to 
fwim.  T  his  bold  enterprife  was  projected  and  conduced 
by  Conde ;  who,  in  the  face  of  two  regiments  of  foot, 
and  feveral  fquadrons  of  horfe,  under  general  Wartz,  in¬ 
trenched  on  the  oppofite  fide,  effe&ed  the  palfage,  in  the 
fame  prder,  and  with  as  much  regularity,  as  if  he  had 
marched  his  troops  ‘on  dry  land.  The  enemy  made  a  ft  out 
reliftance  ;  but  were  driven  from  their  poft,  after  having 
killed  the  duke  de  Longue ville  on  the  fpot,  and  wounded 
z.  thet- 
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' TKu'ed  -the  ptmce  ofConde,  which  dibbled  him  for  fomc  time  from 
i?rov»ncts  attending  the  fervice,  and  obliged  him  to  refign  the  com- 
ryf_r"  mand  of  his  army  to  Tuienne. 

It  is  almoft  incredible  with  what  rapidity  towns  and  for- 
trefles  yielded  to  the  fortune  of  his  majefty’s  arms.  The 
reduction  of  Betau,  the  moll  fruitful  country  of  the  United 
Provinces,  and  the  furrender  of  Tolhus  fort,  obliged  the 
prince  of  Orange  to  abandon  the  Iflel,  left  he  fhould  be 
attacked  in  the  rear,  and  to  retire  to  the  very  heart  of  the 
country,  as  far  as  Rhenen,  in  the  province  of  Utreclft. 
By  this  means  the  town  of  Arnheim,  the  forts  of  Kiiot- 
femborough,  Voorn,  St  Andre,  and  Slienck,  this  laft,  the 
ftronrcft  in  the  Netherlands  (having  coft  the  great  Henry 
Frederic  prince  of  Orange  a  feven  months  fiege\  with  a 
variety  of  other  foTts  and  towns,  furrendered  as  foon  as 
fummened  ;  and  at  laft  Nimeguen,  a  town  ftrong  from  the 
nature  of  the  works  and  fortifications,  and  garrifoned  by 
8coo  fighting  men,  including  the  inhabitants,  was  inverted. 
After  the  citizens  had  for  eight  days  exhibited  fignal  proofs 
of  courage  in  defence  of  their  liberties,  they  were  forced  to 
yield  to  the  fuperior  fkill  of  Turennc. 

In  the  mean  time  the  bifhop  of  Munfter  and  eledlor  of 
Cologne,  having  joined  that  body  of  troops  under  the  com¬ 
mand  of  the  duke  of  Luxemburgh,  the  united  army  entered 
the  province  of  Overyffel,  and  by  dint  of  cruelty,  and  ter¬ 
ror  which  the  duke  fpread,  reduced  the  towns  as  foon  as 
he  appeared  before  them.  Animated  by  that  implacable 
rage  that  conftantly  attends  religious  wars,  the  two  prelates 
obliged  the  duke  to  exert  a  feverity,  by  no  means  fuited  to 
his  nature,  againft  heretics  and  the  rebellious  fnbjedls  of 
the  houie  of  Auftria.  Next  the  king’s  forces  penetrated 
into  the  province  of  Utrecht,  where  their  conquefts  went 
on  with  the  fame  rapidity,  and  put  the  capital  of  the  pro- 
The  Dutch  vince  in  the  utmoft  danger.  To  retard  its  fate,'  the  Dutch 
obliged  to  could  imagine  no  other  expedient  than  opening  their  fluices, 
overflow  ancj  overflowing  the  country.  The  other  towns  followed 
tfheirxoun-  t^e  examp]e  Qf  {Jtrecht ;  and  Holland,  Brabant,  and  Dutch 
Flanders,  was  one  vaft  laRe,  the  towns  rifing  like  iflands  in 
the  midft  of  the  waters.  Farther  to  (lem  the  torrent  of 
Douis’s  conquefts,  the  people  were  perfuaded  the  only  bar¬ 
rier  was  to  lodge  the  fupreme  power  in  the  hands  of  the 
prince  of  Orange.  They  accordingly  obliged  the  ftates  of 
Holland  and  Weft  Fricfland  to  unite  the  dignity  of  ftadt- 
•holder  to  thofe  of  captain  general  and  high-admiral,  with 
which  the  prince  was  already  inverted.  They  likewife  fent 
remon (trances  fo  pathetic  to  the  king  of  England,  that 
Charles,  moved  with  the  fituation  of  the  republic,  and  jea¬ 
lous  of  the  defigns  of  Louis,  difpatched  the  duke  of  Buck¬ 
ingham  and  earl  of  Arlington  into  Holland,  to  quiet  the 
fears  of  the  Dutch,  and  infill  upon  the  king’s  penetrating 
no  farther  into  Holland.  In  cafe  of  Louis’s  refulal,  Charles 
declared  he  would  break  the  alliance ;  as  he  perceived 
rthat,  inftead  of  fecuring  Zealand  to  the  Englifh,  agreeable 
to  the  treaty,  the  defigns  of  France  were  to  unite  the  whole 
republic  to  their  own  monarchy.  His  mo  ft  Chriftian  ma- 
jefty  had  in  fa<ft  no  great  regard  to  the  menaces  of  his  ally : 
but  as  perfifting  obftinately  to  advance  into  a  country  which 
the  inundation  rendered  impaffable,  might  terminate  in  the 
ruin  of  all  his  fchemes,  he  feemed,  out  of  compliment  to 
xhc  king  of  England,  to  liften  to  terms  of  accommodation  ; 
which,  after  all  his  victories,  could  not  Fail  of  proving  ad¬ 
vantageous.  In  the  fpace  of  three  months  he  had  conquered 
the  provinces  of  Guelderland,  Overyffel,  and  Utrecht,  taken 
about  50  towns  and  forts,  and  made  24,000  prifoners. 
Condc  and  Turenne  advifed  his  majefty  to  fend  the  pri¬ 
soners  to  woik  upon  the  canal  of  Languedoc,  and  to  leave 
all  the  places  that  were  not  efiential  to  the  prefervation  of 
liis  conquefts ;  the  miniftcr  Louvois  was  of  a  different  opi¬ 


nion,  and  his  fentiments  determined  the  king.  The  prh  Unn{.j  : 
foners  were  releafed  for  a  trifling  ranfom,  and  the  king’s  Evince* 
army  totally  reduced  and  exhaufted  by  the  continual  drains 
made  to  garrifon  the  conquered  places.  Sq 

A  negociation  was  fet  on  foot  at  Boxtel,  near  Bois-le-  Unfuccefj, 
due,  whither  the  king,  attended  by  the  Englifh  ambaffadorsfu( 1  ^ 
and  the  Dutch  deputies,  repaired  :  but  the  terms  required  aU°D‘ 
of  the  republic  were  fo  hard,  that  they  were  rejedled  with 
difdain  by  the  Dutch*;  who,  animated  by  their  fladtholder, 
refolved  to  wait  a  change  of  fortune  in  the  midft  of  the 
waters.  They  ufed  every  expedient  to  roufe  the  princes 
of  Germany  in  their  defence  ;  and  fo  fuccefs fully,  that  the 
eledlor  of  Brandenburg,  the  neareft  and  moft  interefted 
prince,  prepared  to  take^the  field.  The  undaunted  courage, 
the  vigilance,  the  public  fpirit  of  the  prince  of  Orange, 
gained  him  the  entire  confidence  and  affe&ion  of  the  repub¬ 
lic  ;  and  excited  their  refentment  againft  the  two  brothers 
De  Witts,  his  implacable  enemies,  whom  they  accufed  of 
receiving  penfions  from  Louis.  The  fuggellion  was  falfe  ; 
but  poflibly  their  love  of  liberty,  and  jealoufy  or  the  houfe 
of  Orange,  had  carried  thofe  two  great  politicians  too  far  in 
their  pacific  meafures  and  complaifance  to  the  power  of  the 
French  monarch.  The  penfionary  was  attacked  in  the 
ftreet  by  the  populace ;  but  by  his  perfonal  bravery  broke 
through  the  crowd,  and  fayed  his  life,  though  covered  with 
wounds.  Soon  after  the  fedition  broke  out  arrefh,  and  the 
partifans  of  the  houfe  of  Orange  a  jain  llirred  up  the  ani- 
mofity  of  the  republic  againft  the  De  Witts.  Several  crimes 
were  laid  to  the  penfioner’s  charge,  but  he  cleared  himfelf. 
Suborned  witneffes  accuied  his  brother  of  an  attempt  to  poi-  gf 
fon  the  prince  of  Orange.  Cornelius  was  impriloned  andTIieDe 
treated  with  great  barbarity.  While  he  was  under  the  tor-Wi'ts 
ture,  he  fung  that  ode  of  Horace,  Ji'ftum  et  tenacem  propofiticr^  . 
virum.  His  brother  took  him  out  of  prifon  after  fentence  Uf 
of  banifhment  was  pronounced  ;  the  tumult  rofe  high,  and 
both  the  De  Witts  were  cruelly  torn  in  pieces  in  the  ftreets. 
William  of  Orange  feemed  touched  at  this  terrible  facrifice; 
he  made  the  penlionary ’s  eulogium,  and  ordered  the  mur¬ 
derers  to  be  profecuted  ;  however,  the  clemency  he  fhowed 
them,  the  advantages  he  obtained  by  the  maffacrc,  and  the 
animofity  he  bore  the  De  Witts,  convinced  all  men  that  he 
countenanced  the  murder. 

William  of  Orange,  in  the  mean  time,  daily  ingratiated 
himfelf  more.  He  gave  up  his  whole  fortune  for  the  lafety 
of  the  ftate  ;  and  exerted  himfelf  with  fuch  prudence  and 
ability,  that  all  Europe  began  to  unite  againft  the  two  kings 
by  the  month  of  July.  Every  prince  in  Germany  was  in 
motion  to  fuccour  the  Dutch.  The  errperor,  the  king  of 
Denmark,  the  eledlor  of  Brandenburg,  the  duke  of  Brunf- 
wick  Lunenburg,  the  landgrave  of  Hefte,  immediately  or¬ 
dered  their  troops  to  join  ;  fcveral  of  the  other  princes  were 
preparing  to  take  the  field.  All  were  jealous,  England  be¬ 
gan  to  waver,  and  there  was  not  a  power  in  Europe  upon 
whom  Louis  XIV.  could  heartily  rely..  The  army  of  Bran¬ 
denburg,  commanded  by  the  eledlor  in  perfon,  and  the  for¬ 
ces  of  the  empire  under  the  famous  Montecuculi,  joined  near  g, 
Heidelfheim,  and  compofed  a  body  of  41,000  men.  Tu-  Xplo!t$<4 
renne,  now  appointed  generalifiimo  of  the  king’s  army  011  hisTureune* 
majefty’s  return  to  Paris,  marched  to  oppofe  the  enemy’s  part 
fing  the  Rhine.  For  three  whole  months  were  the  ele&or 
and  Montecuculi  employed  in  abortive  atterr,  ts  to  cffeift  a 
paifage  at  Mcntz,  Coblent z,  Strzfburgh,  and  other  places. 

This  anfwered  the  purpofc  of  making  a  powerful  diverfion 
in  favour  of  the  Dutch,  though  they  could  not  accomplifh 
their  defign  of  joining  the  prince  of  Orange.  After  re¬ 
peated  difappointments,  the  Imperial  army  dire&ed  its  march 
to  Weftphalia  ;  and  Turenne  followed,  in  order  to  keep  the 
bifhop  of  Munfter  fleady  to  his  engagements.  For  half  the  cam- 
l  paign, 
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I'  pafen,  he,  with  a  body  of  16,000  men,  baffled  every  Tlrata- 
^•pera  of  the  eleftor  and  Monttcuculi,  the  latter  the  mod  re- 
~  itowned  ceneral  of  the  empire,  at  the  head  of  an  army  near 
triple  his  Hrength.  He  obliged  them  to  go  into  wintei- 
tpiarters,  in  a  country  harafled  and  exhaufted  :  and  confirm- 
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ed  the  bifliop  of  Munfter  in  the  alliance  of  France,  at  the 
very  time  he  was  on  terms  with  the  emperor.  He  obli¬ 
ged  the  elector  of  Brandenburg,  who  took  the  chief  com¬ 
mand  during  Montecuculi’g  illnefs,  to  abandon  the  liege  of 
vVcrle  ;  took  Unna,  Kamen,  Altena,  Bcrkemham,  and  feve- 
ral  other  towns  and  fortreffes.  By  continuing  his  opera¬ 
tions,  he  forced  the  elector  cut  of  his  winter  quarters  again 
into  the  field,  chafed  him  from  poll  to  poll,  until  he  obliged 
him  to.  quit  Wcftphalia,  repack  the  Wefer,  and  retire  with 
precipitation  into  the  biihopric  of  Hildefheim.  After  ta¬ 
king  poffefiion  of  the  elector’s  towns  in  Weftphalia,  he  pur- 
fucd  him  into  the  bifhopric  of  Hildefheim  ;  and  at  length, 
by  mere  dint  of  fuperior  genius,  forced  him  to  feek  flicker  in 
his  hereditary  dominions.  All  this  was  eflbcled  after  Louvois 
had  appointed  the.  marfhal’s  army  quarters  in  Alface  and  Lor- 
rain,  amidft  the  rigours  of  a  fevere  winter,  oppoled  by  a  fn- 
A  perior  enemy,  by  the  artifices  of  Louvois,  and  fecouded  only 
I  by  his  own  prudence,  and  the  affc&ions  of  his  troops  which 
he  maintained  in  defiance  all  the  difficulties,  hardfhips,  and 
dangers,  they  encountered.  It  was  indeed  fuppoled,  that 
Montecuculi  was  prevented  from  giving  Turenne  battle  bv 
the  remonftrances  of  prince  Lobkowitz,  the  emperor’s  am- 
baffador,  influenced  by  the  gold  of  Louis.  Certain  in¬ 
deed  it  is,  that  Montecuculi’g  illnefs  arofe  from  his  chagrin 
at  feeing  all  his  projects  fru  ft  rated  by  the  unfleady  dilatory 

(conduct  of  the  court  of  Vienna.  Louis’s  negotiations  di- 
ftuibed  Europe  no  lefs  than  his  arms.  His  tools  and  crea¬ 
tures  fwarmed  in  every  court.  Leopold  could  not  be  pre¬ 
vented  from  declaring  in  favour  of  Holland ;  but  his  mini- 
fkrs  were  bought  off  from  feconding  the  emperor’s  intentions. 
The  whole  Englifli  nation  exclaimed  againft  the  alliance  of 
their  king  with  France  ;  but  Charles  flood  in  need  of  French 
gold  to  fupply  his  extravagance  and  profligacy.  The  elec¬ 
tor  of  Bavaria  had  indeed  been  compelled  by  Louis  to  retire 
to  his  capital  ;  but  it  was  by  dint  of  intrigue  that  he  was 
forced  from  his  alliance  with  Holland,  and  conftrained  to 
f  il  fign  a  peace  with  France. 

f  While  Turenne  was  thus  employed  on  the  Rhine,  Conde 
having  recovered  of  his  wounds,  returned  to  the  command  of 
the  army  in  Holland.  He  befieged  and  took  Maeflricht  in 
13  dtay8’  #  Having  repaired  the  fortifications,  he  propofed 
making  himfelf  mailer  of  feveral  other  towns  ;  but  the  inun¬ 
dations  everywhere  flopped  his  courfe.  All  his  attempts  to 
■  draw  off  the  waters  were  in  vain  ;  and  he  was  forced  to  con¬ 
tent  himfelf  with  preferving,  without  pretending  to  extend, 
the  king’s  conqnells. 

Whatever  glory  the  king  might  have  acquired  by  land, 
certain  it  is  that  the  conduct  of  his  admirals  deferved  equal 
praiic  with  that  of  Ids  generals.  In  little  more  than  i  2 
months  the  French  were  taught  the  art  of  naval  war.  Before, 
they  fought  fhip  to  fhtp  ;  but  underflood  nothing  of  thole 
evolutions  by  which  whole  fleets  imitate  the  movements  of 
armies.  The  duke  of  York,  afterwards  James  II.  invented 
the  method  of  giving  all  orders  at  fea  by  means  of  fignals : 
tins  and  e  very  other,  part  of  the  art  the  French  borrowed  from 
the  En.Tfh  ;  and  became  fo  apt  fcholars,  that  they  ventured 
to  give  battle  to  the  Hollanders,  the  great  rivals  of  the  Eng- 
lifh  on  that  element.  Their  fleet,  amounting  to  40  fail,  be- 
fides  fire-fin  ps,  joined  to  the  Englifh,  gave  battle  three  dif¬ 
ferent  times  to  the  Dutch.  De  Ruyter  gained  additional 
glory  in  the fe  engagements;  and  D’Eftrees  the  French  ad- 
nfiral  gained  the  efteem  of  De  Ruyter. 

In  the  mean  time,  Spain  declares  in  favour  of  the  Dutch  • 
Vol,  XVIII.  Fart  II. 


and  prevails  upon  the  emperor  to  a 61  more  heartily  in  the  United 
caufe  of  Holland,  and  defence  of  the  liberties  of  Europe.  i>r°vinc^. 
The  prince  of  Orange  was  reinforced  by  10, 00  o  Spaniards, 
fent  to  him  by  the  governor  of  the  Low  Countries.  Philip 
had  concluded  a  treaty  with  the  States  at  the  Hague, 
whereby  he  declared  war  againff  France,  engaged  the  empe¬ 
ror  to  make  a  powerful  diverflon  on  the  Rhine,  ftipulated 
net  to  accept  of  peace  before  the  Dutch  had  retrieved  all 
their  Ioffes,  and  obtained  from  them  a  promife  to  liilen  to 
no  terms  of  accommodation  before  his  Catholic  maiefly  was 
reinflated  in  all  his  poffeffions  in  the  Low  Countries,  pre¬ 
vious  to  the  peace  of  the  Pyrenees.  Montecuculi  was  or¬ 
dered  to  advance  with  30,060  men  to  Franconia  ;  and  Tu¬ 
renne,  joining  the  troops  of  Cologne  and  Munfter,  patted 
the  Main,  and  took  poll  in  the  electorate  of  Mentz.  The 
prince  of  Orange  receiving  no  impediment  from  Conde,  who 
was  forced  on  account  of  the,  inundations  to  repafs  the 
Meufe,  thought  this  a  proper  time  for  action,  as  the  enemy 
had  no  considerable  forces  in  the  heart  of  the  United  Pro¬ 
vinces.  He  ordered  fome  troops  to  file  off  fecretly  to  Am- 
ilerdam  and  Muyden  ;  lined  with  infantry  the  intrenchments 
which  fecured  the  paffage  to  Holland  ;  and  to  deceive  the 
duke  of  Luxemburgh,  who  commanded  in  Utrecht,  fent 
fome  forces  by  fea  to  attack  Bommel.  The  duke,  not  pe¬ 
netrating  the  prince’s,  defig n,  came  to  fuccour  the  place  5 
and  William,  finding  his  ftratagem  fncceed,  marched  to 
Naerden,  and  with  2^>ooo  men  invefted  and  took  the  place 
before  the  duke  could  provide  for  its  fecurity.  Upon  this  s3 
fuccefs,  the  Dutch  took  courage,  fortune  inclined  in  their  Glares  a 
favour,  and  in  a  fhort  time  all  the  horrois  of  war  were  re- gain  ft  the 
moved  from  the  interior  parts  of  the  United  Provinces  to  French. , 
the  Spanifh  Netherlands.  .Neither  the  experience  nor  con- 
fummate  addrefs  of  Turenne,  the  genius  of  Vauban,  or  the 
indefatigable  vigilance  of  Louvois,  could  repair  the  error 
committed  in  ruining  the  army  to  garrifon  the  conquered 
towns..  Even  Conde’s  fire  feemed  extinguifhed  in  the  wa¬ 
ters  with  which  the  Dutch  had  drowned  their  country.  In- 
ftead  of  penetrating  farther,  he  was  obliged  to  retreat.  Tu¬ 
renne  could  not  prevent  the  junction  of  Montecuculi  and 
the  pi ince  of  Orange,  nor  the  lofs  of  Bonne.  This  junc¬ 
tion,  and  the  declaration  of  Spain,  obliged  the  armies  of 
France  to  abandon  the  three  provinces  with  Hill  more  rapi¬ 
dity  than  they  had  conquered  them.  The  triumphal  arch 
at  St  .Dennis  was  hardly  erected  as  a  monument  of  Louis’s 
victories,  before  the  fruits  of  thofe  victories  were  relinquifh- 
ed.  In  a  word,  the  parliament  of  England  would  no  long¬ 
er  fuffer  Charles  to  be  the  mercenary  tool  of  France  ;  the 
late  L  fuccefs  cooled  the  elector  of  Cologne  and  the  bittiop 
of'  Munfter  in  their  friendfhip  ;  and  Louis,  forfaken  by  all 
his  allies,  found  himfelf  under  the  necefiky  of  maintaining 
fi.ngly  a  war  againft  the  empire,  Spain,  and  the  United  Pro¬ 
vinces. 

From  that  time  the  United  Provinces  have  been  diftin-  Slate  of  the 
guiftied  among  the  European  nations  as  a  very  confiderablerePuklic  to 
maritime  and  commercial  power.  Their  connection  with1*16  Pref6Ut 
Britain  by  the  Revolution  in  1688,  when  William  III. tirrLe- 
ftadtholder  of  Holland  became  king  of  this  if] and,  brought 
on  a  much  clofer  connection  between  the  two  nations  than  had 
ever  taken  place  before.  By  means  of  this  connection,  Wil¬ 
liam  formed  a  plan  of  humbling  his  great  adverfary  Louis 
XIV..  who  had  fo  lately  brought  his  country  to  the  verge 
of  ruin.  For  this  purpofe  he  renewed  the  war  in  1689, 
and  commanded  the  army  in  perfon.  However,  he  was 
overmatched  by  the  abilities  of  Luxemburg” the  French  ge- 
general ;  who  oppofed  him,  and  obliged  him  to  conclude  a 
peace  in  1697.  .  His  enmity  to  tie  French  king,  however, 
was  not  yet  extinguifhed.  The  remaining  part  of  his  life 
he  employed  in  forming  the  mofl  powerful  confederacy 
4  R  againit 
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again  ft  that  monarch  ;  and  fo  much  was  he  wrapped  in  this 
•proieft,  that  even  in  his  dying  moments  it  feemed  to  pre¬ 
vail  over  every  other  confideration  *.  His  meafures,  however, 
were  adopted  by  his  fucceffor  Queen  Anne  ;  and  the  French 
’monarchy  had  nearly  funk  under  the  united  efforts  of  the  for¬ 
ces  of  Britain,  Holland,  and  Germany,  headed  by  the  experi¬ 
enced  generals  Marlborough  and  Eugene.  But  at  lah  tl-te 
whole  plan  was  difcorieertec  by  a  revolution  in  the  Britilh 
ltiiniftry  ;  the  Dutch  were  disappointed  in  the  moment  of 
their  expe&ations,  and  obliged  to  confent  to  the  peace  o 
Utrecht,  which  left  them  expofed  to  the  attempts  ol  trance 
much  as  ever.  A  barrier  compofed  of  a  irreat  number 
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of  fortified  towns  was  indeed  granted  them  ;  but  barriers  ot 
this  kind  are  a  (lender  defence  againlt  the  modern  improve- 
meats  in  war.  In  the  war  of  1739,  thefe  towns  were  taken 
one  after  another  by  Mar  dial  Saxe,  who  thus  revenged  the 
exploits  of  the  duke  of  Marlborough  ;  while  theDutcti  and 
Britilh  army,  commanded  by  the  late  duke  of  Cumberland, 
were  driven  from  place  to  place,  without  being  able  to  make 
one  fuccefsful  effort "hom  the  beginning  of  the  war  to  the 
end  of  it.  See  Britain,  n°  342 — 429. 

It  is  probable  that  the  bad  fuccefs  of  this  war  cooled  the 
affc&ions  of  the  Dutch  towards  Britain  fo  much,  that  ever 
fmee  they  have  a&ed  rather  as  concealed  enemies  than 
friends.  In  the  war  of  1755,  their  attachment  to  France 
was  evident  ;  and  in  the  laft,  it  proceeded  to  fucli  an  height, 
as  to  oblige  the  Britifh  minidry  to  declare  war  againfl  them. 
The  iflue  of  this  war  is  (till  frefh  in  our  memories.  A  tingle 
naval  engagement  was  the  only  event  of  confequence  that 
took  place,  and  (bowed  that  both  were  formidable  antago- 

nifts  to  each  other.  ...  f 

This  war  was  undertaken  in  oppofition  to  the  wiihes  ot 
the  (ladtholder,  who  having  been  maintained  in  Ins  preroga¬ 
tives  chiefly  by  the  powerful  influence  of  Britain  and  Prul- 
fia,  could  have  no  motive  for  making  a  rupture  with  the 
court  of  London.  The  fubfequent  tranfa&ions  of  the  States- 
general  have  been  related  under  other  articles  (fee  Prussia 
and  Revolution).  Having  deferted  the  grand  alliance 
formed  againfl  the  didurbers  of  the  peace  of  Europe,  and 
the  office  of  the  (ladtholder  being  abolilhed,  the  Dutch  re- 
public,  under  the  name  of  an  ally ,  is  now  in  reality  little 
better  than  a  province,  of  France.  The  confequence  of  this 
alliance  is  what  might  have  been  expe&cd.  lhe  Bntilh 
government,  obliged  to  attack  its  enemies  wherever  it  might 
find  them,  commenced  hodilities  againfl:  the  United  Pro¬ 
vinces,  and  in  the  compafs  of  a  very  (hort  period  wrefted  from 
them  their  moil  valuable  pofleffions  both  in  the  eaftem  and 
in  the  weftern  world. 

The  feven  United  Provinces  being  in  great  part  furround- 
ed  by  the  fea,  lying  low,  and  abounding  in  marfhes,  have  a 
damp  and  unwholelome  air.  Rains  and  fogs  are  frequent  , 
and  the  gout,  feurvy,  rheumatifm,  and  agues,  very  common 
and  difficult  of  cure.  The  effeds  of  human  indudry  here 
are  wonderful  in  the  dykes  and  dams  ereded  for  defending 
the  country  againfl:  the  inundations  of  the  fea,  and  in 
ditches,  canals,  mills,  and  (luices,  for  draining  the  marfhes. 
The  quantity  of  grain  produced  is  not  fufficient  for  home 
confumption  ;  but  the  padurcs  in  the  marffies  are  fo  rich, 
that  they  can  fpare  a  great  deal  of  butter  and  cheefe  for  ex¬ 
portation.  They  have  alfo  a  good  breed  of  ffieep,  whofe 
wool  is  highly  valued.  There  k  turf,  madder,  tobacco,  fome 
fruit,  and  iron  ;  but  all  the  pit-coal  and  timber  ufed  in 
this  country,  and  indeed  moil  of  the  neceflaries  of  life,  are 
imported.  All  the  provinces  either  lie  upon,  or  communi¬ 
cate  with,  the  North  Sea,  by  means  of  that  called  the  Zuy¬ 
der ,  or  South  Sea  ;  which  was  formed  partly  by  the  Rhine’s 
right  branch,  then  increafed  by  the  Vecht,  which  has  now 
another  outlet,  overflowing  the  low  fwampy  grounds  thro’ 


which  it  palled  ;  and  partly  by  the  fea,  in  the  1 3th  century,  Unite? 
breaking  in,  and  overflowing  a  large  trad  of  ground  conti- 
guous  to  that  before  laid  under  water  by  the  Rhine.  The 
principal  rivers  are  the  Rhine,  the  NIeufe,  the  Scheld, 
and  the  Vecht.  The  fil'd  is  divided  into  feveral  bran¬ 
ches,  one  of  which  joins  the  Old  Iffel,  and  after  that  falls 
into  the  Zuyder  Sea  ;  another  named  the  Lech ,  at  the  vil¬ 
lage  of  Krimpert,  mingles  with  the  Meufe  ;  a  third,  called 
the  Crooked  Rhine,  is  branched  out  at  Leyden  into  canals, 
of  which  one  runs  into  the  lake  of  Haerlem,  and  another  lofes 
itfelf  in  the  fand  hills  between  Catwyk  on  the  Rhine,  and 
Catwyk  on  the  fea  ;  and  a  fourth,  called  the  IVaal ,  falls  into 
the  Meufe  over-againd  Woikum.  The  Meufe,  after  dividing 
itfelf  into  two  branches,  and  again  uniting  thefe,  falls  into 
the  North  Sea  below  Rotterdam.  The  Scheld  below  Ant¬ 
werp  divides  itfelf  into  two  branches,  called  the  Weftern  and 
Kajlern  Scheld  ;  the  fird  feparatuig  Flanders  fvom  Zealand; 
and  the  other,  running  north  by  Bergen- -op-Zoom,  and  af¬ 


terwards  ead,  between  the  iflands  of  Bevcland  and  Schowe 


falls  into  the  fea  a  little  below.  The  Vecht  runs  from  ead 
to  wed  through  the  province  of  Overyflcl,  and  falls  into  the 
Zuyder  Sea.  °  There  are  many  fmallei  rivers  that  join  thefe, 
and  a  vad  number  of  canals;  yet  there  are  few  good  har¬ 
bours  in  the  provinces.  The  bed  are  thole  of  Rotterdam, 
Helvoetfiuys,  and  Flufhing.  As  to  the  harbour  of  Arnfler- 
dam,  it  is  indeed  one  of  the  larged  and  fafed  in  Europe ;  but 
there  is  a  bar  at  the  entrance  of  it,  over  which  large  vetted 
cannot  pafs  without  being  lightened  or  unloaded.  There 
are  no  mountains  in  thefe  provinces  ;  and  the  only  lake,  pro¬ 
perly  fo  called,  is  that  of  Haerlem.  The  provinces  are  ex¬ 
tremely  well  cultivated,  and  very  populous  ;  efpecially  that 
of  Holland,  which,  in  this  refped,  perhaps  has  not  its  equal 
in  the  univerfe.  '1  he  towns  are  very  agreeable,  being  kept 
clean,  and  having  canals  in  the  middle  ot  the  dreets,  planted 
with  trees.  The  number  of  inhabitants  is  computed  at 
about  2,000,000.  The  animals  here  are  much  the  fame  as 
in  England  ;  but  their  horfes  and  horned  cattle  are  of  a  lar¬ 
ger  lize.  Storks  build  and  hatch  on  their  chimneys  ;  but, 
being  birds  of  pattage,  they  leave  the  country  about  the 
middle  of  Augud,  with  their  young,  and  return  the  Febiu- 
ary  following.  It  is  faid  there  are  fome  wild  boars  and 
wolves  here  ;  and  that  neither  oyders  nor  herrings  are  to 
be  found  upon  the  coad  :  but  of  other  fiffi  they  have  the  fe¬ 
veral  forts,  both  iu  their  feas  and  rivers,  that  we  have  in  Bri- 

•  86 

The  edablifhed  religion  here  before  the  Revolution  waste!** 
the  Preffiyterian,  orCalvinifm:  none  but  Prefbyteriaus  were 
admitted  into  any  office  or  pod  in  the  government,  except¬ 
ing  the  army  ;  all  religions  and  feds,  however,  were  tolera¬ 
ted,  and  had  their  refpedive  meetings  or  afiemblies  for  pub¬ 
lic  worfhip,  among  which  the  Papids  and  Jews  were  very  nu¬ 
merous.  Since  the  late  alliance  with  France,  no  particular 
religion  is  edablifhed  ;  and  the  phlegmatic  Dutch  have 
drunk  deep  of  the  cup  of  infidelity,  mixed  by  their  new  and 

volatile  allies.  #  .  - 

There  are  five  univerfities  in  the  provinces,  viz.  thole  .ot 
Utrecht,  Leyden,  Franeker,  Groningen,  and  Harderwic ; 
but  the  three  lad  are  inconfiderable.  The  diflenters  in  Eng¬ 
land  often  fend  their  children  to  thefe  univerfities  for  edu¬ 
cation.  Before  the  Reformation  there  was  an  archbi&op 
at  Utrecht,  who  had  for  his  fuffragans  the  biffiops  of  De¬ 
venter,  Groningen,  Middleburg,  Haerlem,  and  Lewarden 
The  language  here  is  a  dialed  of  the  German,  but  French 
is  much  fpoken  by  the  better  fort.  <  ^ 

With  regard  to  the  commerce  of  this  country,  their  Eau&c 
India  company  had  the  monopoly  of  the  fine  fpices  for  more 
than  100  years,  and  was  long  the  mod  opulent  and  power¬ 
ful  of  any  in  the  world.  Though  the  country  itfelf  pro- 
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duces  very  few  things,  yet  almod  all  the  products  and 
'■  commodities  of  the  globe  may  be  found  here,  nearly  as 
'cheap  as  in  the  countries  where  they  are  made  or  produced. 

A  vad  variety  of  manufactures  are  carried  on  in  the  pro¬ 
vinces,  and  with  extraordinary  {kill  and  diligence  ;  and  a 
great  number  of  hands  are  employed,  and  much  wealth  ac¬ 
quired,  by  the  herring,  cod,  and  whale  fifheries.  No  na¬ 
tion  has  hitherto  equalled  them  in  the  curing  of  herrings  ; 
thofe  cured  at  Glafgow,  in  Scotland,  are  thought  to  come 
neared  to  them.  About  1 50  fail  were  annually  employed  in 
the  whale-fifhery,  and  about  200  in  the  herring.  The  pro¬ 
fits  of  the  latter,  in  a  good  year,  after  all  deductions,  were 
thought  to  amount  to  200, oco  Holland  guilders.  The  prin¬ 
cipal  manufactures  here  are  thofe  of  linen,  paper,  and  earthen 
v/are  of  all  forts.  Ship-building  alfo  employs  vad  numbers 
of  hands.  The  trade  of  this  country,  however,  upon  the^ 
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With  refpeCt  to  their  land-forces  in  time  of  peace,  they 
feldom  exceed  40,000,  and  very  often  fail  fhort  of  that  num¬ 
ber.  They  employ  a  great  many  foreigners  In  their  fervice  JUniverfity, 

and  in  time  of  war  hire  whole  regiments  of  Germans.  Their - „ . ^ 

navy,  were  they  to  enter  heartily  into  any  war,  could  foon  9° 
be  made  formidable,  as  they  have  always  vad  quantities  of^r^8^  ^ 
timber  prepared  for  building  fhfps,  and  great  numbers  ofu^ 
fhip  carpenters  and  mariners.  It  is  under  the  direction  of 
the  five  admiralty  colleges,  who,  to  defray  the  charges  there¬ 
of,  levy  the  duties  on  exports  and  imports.  91 

As  to  the  character  of  the  Dutch,  the  boors  or  hufband-  Character, 
men  are  indudrious  enough,  but  heavy,  and  flow  of  under- 
ftanding.  The  feamen  are  a  plain,  blunt,  but  rough,  furly, 
and  ill-mannered  fort  of  people.  Their  tradefmen  are  fome- 
thing  fharper,  and  make  ufe  of  all  their  fkill  to  take  advan¬ 
tage  of  thofe  they  deal  with.  Every  clafs  of  men  is  ex- 


whole,  has  long  been  declining  ;  owing  partly  to  a  de'cline  of  tremely  frugal.  All  appetites  ^nd  paffions  run  lower  and 

their  ancient  parfimony  and  indudry  ;  but  chiefly  to  the  im-  — - . 

provement  of  manufactures,  trade,  and  navigation,  in  other 
countries;  and  at  prefent  (1796)  it  is  almod  annihilated. 

The  late  conditwtion  was  fomewhat  Angular.  Mod  of 
the  towns  in  the  feveral  provinces  are  little  republics,  whofe 
deputies,  with  the  nobility,  compofed  the  dates  thereof ; 
and  the  deputies  of  the  provinces,  in  like  manner,  compofed 
the  States-general.  Every  town  or  province  might  fend  as 
many  deputies  as  they  pleafed  to  the  affemblies  of  the  pro¬ 
vincial  dates,  or  States-general  ;  but  thofe  of  each  town  or 
province  had  but  one  voice,  and  prefided  by  turns.  No  re- 
folution  taken  by  the  States-general  was  of  any  force  till 
confirmed  by  the  feveral  provinces.  The  legiflative  power 
in  the  towns  was  veded  in  the  fenates  ;  and  the  executive  in 
the  burgomaders,  fyndics,  &c.  The  dates  of  the  provinces 
were  ftyled,  Noble  and  Mighty  Lords  ;  but  thofe  of  Hol¬ 
land,  Noble  and  Mod  Mighty  Lords:  and  the  States  general, 

High  and  Mighty  Lords,  or  the  Lords  the  States-general  of 
the  United  Netherlands,  or  their  High  Mightineffes.  Be- 
fides  the  States-general,  there  was  alfo  a  council  of  date, 
confiding  of  deputies  from  the  feveral  provinces,  making 
twelve  in  all ;  of  which  Holland  fent  three  ;  Guelderland, 

Zealand,  and  Utrecht,  two  a-piece  ;  and  Friefland,  Gronin¬ 
gen,  and  O  very  {Tel,  one.  In  this  council  every  deputy  pre¬ 
fided  a  week  by  turns,  and  the  dadtholder  had  a  decifive 
voice  when  the  votes  happened  to  he  equal.  The  principal 
affairs  that  came  under  their  deliberation,  were  thofe  rela¬ 
ting  to  the  army  and  finances.  The  ftadtholder  was  alfo 
president  of  the  dates  in  every  province,  but  had  no  feat  in 
the  States-general.  One  diffenting  voice  in  the  provincial 
dates  prevented  their  coming  to  any  refolution.  See  Stadt- 
holder. 

Such  was  the  conditution  of  the  feven  United  Provinces. 

They  are  now  employed  in  framing  for  themfelves  a  new 
ne,  upon  the  plan  di&ated  to  them  by  their  maders  the 
French. 

With  refpeCt  to  the  adminidration  of  judice  in  this  coun¬ 
try,  every  province  has  its  tribunal,  to  which,  except  in 
criminal  cafes,  appeals  lie  from  the  petty  and  country  courts; 
and  it  is  faid,  that  judice  is  nowhere  diftributed  with  more 
impartiality. 

The  taxes  in  thefe  provinces  are  fo  many,  and  fo  heavy, 
efpecially  in  Holland,  that  it  is  not  without  reaion  afferted, 
that  the  only  thing  that  has  cfcaped  taxation  there  is  the 
they  breathe.  The  ordinaiy  revenues  of  the  republic 


are  computed  at  between  two  and  three  millions  Sterling 
annually.  Out  of  too  guilders,  the  province  of  Holland 
contributes  58  ;  and  consequently  above  one  half  of  the 
whole  public  expences.  For  the  encouragement  of  trade, 
the  duties  on  goods  and  merchandife  are  faid  to  be  exceed¬ 
ing  low. 


cooler  here  than  in  other  countries,  avarice  excepted.  Quar¬ 
rels  are  very  rare  ;  revenge  is  feldom  heard  of ;  and  jealoufy 
fcarcely  ever  known.  It  is  very  uncommon  for  any  of  them 
to  be  really  in  love,  or  even  to  pretend  to  it ;  nor  do  the 
women  feem  to  care  whether  they  are  or  not.  People  con- 
verfe  pretty  much  upon  a  level  here  ;  nor  is  it  eafy  to  didin- 
guifh  the  man  from  the  mader,  or  the  maid  from  the  mi- 
flrefs,  fuch  liberties  do  they  allow  their  fervants,  or  rather  are 
obliged  to  allow  them  ;  for  they  may  not  be  druck  or  cor¬ 
rected  by  them,  but  the  difpute  mud  be  left  to  the  magi- 
drate.  The  Dutch  are  tall  and  drong  built ;  but  both  men 
and  women  have  the  groffed  fhapes  that  are  to  be  met  with 
anywhere.  Their  garb,  except  among  the  officers  of  the 
army  and  fome  few  others,  is  exceeding  plain,  and  the  fafhions 
change  as  feldom  as  in  Spain.  The  men  are  addicted  to 
drinking,  which  fome  think  neceffary  in  this  foggy  air,  both 
for  their  health  and  the  improvement  of  their  underftand- 
ings.  Among  their  diverfions,  that  of  fkating  in  winter  is 
one  of  the  chief.  It  is  amazing  to  fee  the  crowds  in  a  hard 
frod  upon  the  ice,  and  their  great  dexterity  in  Heating  ; 
both  men  and  women  darting  along  with  inconceivable  ve¬ 
locity.  The  Dutch  are  remarkable  for  their  cleanlinefs  : 
nothing  can  exceed  the  neatnefs  of  their  houfes,  towns,  and 
villages.  Many  of  them  have  didinguiihed  themfelves  by 
their  learning,  and  fome  even  by  their  wit  and  ingenuity  ; 
witnefs  Erafmus,  Grotius,  &c.  The  Dutch  excel  alfo  in 
painting  and  engraving  ;  and  fome  of  them  have  been  no 
contemptible  datuaries. 

UNITY,  in  poetry.  There  are  three  unities  to  be  ob- 
ferved,  viz.  the  unity  of  aCtion,  that  of  time,  and  that  of 
place.  In  the  epic  poem,  the  great,  and  almod  the  only, 
unity,  is  that  of  the  aCtion.  Some  regard  indeed  ought  to 
be  had  to  that  of  time  ;  for  that  of  place  there  is  no  room. 
The  unity  of  character  is  not  reckoned  among  the  unities. 
See  Poetry,  Part  II.  SeCt.  3. 

UNIVERSAL,  fomething  that  is  common  to  many 
things  ;  or  it  is  one  thing*  belonging  to  many  or  all  things. 

UNIVERSE,  a  collective  name,  fignifying  the  whole 
world  ;  or  the  affemblage  of  heaven  and  earth,  with  all  things 
therein.  See  Astronomy  and  Geography. 

UNIVERSITY,  is  the  name  of  a  corporation  formed 
for  the  education  of  youth  in  the  liberal  arts  and  fciences, 
and  authorized  to  admit  fuch  as  have  dudied  in  it,  to  cer¬ 
tain  degrees  in  different  faculties,  which  not  only  ferved  as 
certificates  of  proficiency  in  fcience,  but  alfo  confer  on  thofe 
who  obtain  them  confiderable  privileges  within  the  univer- 
fity,  as  well  as  fome  rank  in  the  date  without  it.  Univer- 
fities  generally  comprehend  within  them  one  or  more  col¬ 
leges  :  but  this  is  not  always  the  cafe  ;  for  the  univerfity  of 
St  Andrew’s  was  in  being  before  either  of  its  colleges  was 
founded,  and  it  would  continue  in  being  with  all  its 
4  R  2  pri- 
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Univerfity.  privileges  though  both  its  colleges  were  levelled  with  the 

Tn  every  univerlity  with  which  we  are  acquainted,  there 
are  four  faculties,  viz.  Theology ,  Law,  Phyfic ,  and  the  Arts 
and  Sciences ,  comprehending  mathematics,  natural  and  mo¬ 
ral  philofophy,  &c.  ;  and  in  Oxford,  Cambridge,  and  fome 
other  univerfities,  Mujic  is  confidered  as  a  fifth  faculty.-  In 
each  of  thefe  there  are  two  degrees,  thofe  of  Bachelor  and 
DoBor  ;  for  though  in  the  univerfities  of  Great  Britain  and 
Ireland  we  have  no  fuch  degree  as  Doctor  in  Arts  and  Set - 
ences ,  our  Mijler  of  Arts  anfwers  to  the  degree  of  DoBor  in 
Philofophy ,  which  is  conferred  by  many  of  the  univerfities 
on  the  continent. 

Univerfities  in  their  prefent  form,  and  with  their  prefent 
privileges,  are  inftitutions  comparatively  modern.  They 
lp rang  from  the  convents  of  regular  clergy,  or  from  the 
chapters  of  cathedrals  in  the  church  of  Rome,  where  young 
men  were  educated  for  holy  orders,  in  that  dark  period  when 
the  clergy  poffeffed  all  the  little  erudition  which  was  left  in 
Europe.  Thefe  convents  were  feminaries  of  learning  pro¬ 
bably  from  their  firft  inftitution  ;  and  we  know  with  cer¬ 
tainty,  that  in  Old  Aberdeen  there  was  a  monaftery  in 
which  youth  were  inftrufted  in  theology ,  the  canon  la<wy  and 
the  fchool philofophy ,  at  lead  200  years  before  the  univerfity 
and  King’s  College  were  founded.  The  fame  was  doubt- 
lefs  the  cafe  in  Oxford  and  Cambridge,  and  probably  in  eve¬ 
ry  town  in  Europe  where  there  is  now  a  univerfity,  which 
ha3  any  claim  to  be  called  ancient ;  for  it  was  not  till  the 
more  eminent  of  the  laity  began  to  fee  the  importance  of 
literature  and  fcience,  that  univerfities  diftin&  from  convents 
were  founded,  with  the  privilege  of  admitting  to  degrees, 
which  conferred  fome  rank  in  civil  fociety.  Thefe  univer¬ 
fities  have  long  been  confidered  as  lay  corporations ;  but  as 
a  proof  that  they  had  the  ecclefiaftical  origin  which  we  have 
affigned  to  them,  it  will  be  fufficient  to  obferve,  that  the 
Pope  arrogated  to  himfelf  the  right  of  veiling  them  with  all 
their  privileges  ;  and  that,  prior  to  the  Reformation,  every 
univerfity  in  Europe  conferred  its  degrees  in  all  the  facul¬ 
ties  by  authority  derived  from  a  papal  bull. 

It  is  perhaps  no  improbable  conjecture,  that  the  church 
of  Rome  derived  her  idea  of  academical  honours  from  the 
Jews,  among  whom  literary  diftin&ions  extremely  fimilar 
iubfilted  before  the  nativity  of  our  Saviour.  Among  them, 
the  young  ftudent,  with  refpeCt  to  his  learning,  was  called 
a  d’tfciple  ;  from  his  minority  a  junior  ;  and  the  chofen  or  elec¬ 
ted ,  on  account  of  his  election  into  the  number  of  difciples. 
When  he  had  made  fome  progrefs  in  knowledge,  and  was 
deemed  worthy  of  a  degree,  he  was  by  impofit’on  of  hands 
made  “ran,  a  companion  to  a  Rabbi ,  the  perfon  who  officiates 
ufmg  this  form,  I  affociate  thee ,  or,  Be  thou  ajfociated  ;  and  as 
foon  afterwards  as  he  was  thought  worthy  to  teach  others, 
the  ajfociate  was  railed  to  the  rank  of  Rabbi.  Whether  this 
procefs  fuggelted  the  idea  or  not,,  it  has  certainly  fome  re- 
femblance  to  that  by  which  a  young  man  in  our  univerfities 
paffes  through  the  degree  of  Bachelor  to  that  of  Majler  of 
Arts  or  DoBor. 

The  mofl  ancient  univerfities  in  Europe  are  thofe  of  Ox¬ 
ford,  Cambridge,  Paris,  Salamanca,  and  Bologna  ; 
and  in  the  two  Englifh  univerfities,  the  firft  founded  colle¬ 
ges  are  thofe  of  Univerfity ,  Baliof  and  Merton ,  in  the  for¬ 
mer,  and  St  Peter's  in  the  latter.  Oxford  and  Cambridge, 
however,  were  univerfities,  or,  a?  they  were  then  called,  flu- 
dies ,  fome  hundreds  of  years  before  colleges  or  fchools  were 
built  in  them  ;  for  the  former  flourifhed  as  a  feminary  of 
learning  in  the  reign  of  Alfred  the  Great,  and  the  other, 
could  we  believe  its  partial  partizans,  at  a  period  Hill  earlier. 
The  univerfities  of  Scotland  are  four,  St  Andrew’s,  Glas¬ 


gow,  Aberdeen,  and  Edinburgh.  In  Ireland  there  is 
but  one  univerfity,  viz.  that  of  Dublin,  founded  by  Queen  I! 
Elizabeth,  and  very  richly  endowed.  t  ^ocd 

An  idle  controverty  has  been  agitated,  whether  the  con-^^^ 
ftitution  of  the  Englifh  or  of  the  Scotch  univerfities  be  belt 
adapted  to  anfwer  the  ends  of  their  inftitution  ;  and,  as 
might  be  expeCled,  it  has  been  differently  decided,  accord¬ 
ing  to  the  partialities  of  thofe  who  have  written  on  the  fub- 
jecl.  Were  we  to  hazard  our  own  opinion,  we  (hpuld  fay, 
that  each  has  its  advantages  and  disadvantages  ;  and  that 
while  the  Englifh  univerfities,  aided  by  their  great  fchools, 
to  which  we  have  nothing  that  can  be  compared,  are  un- 
quellionably  fitted  to  carry  their  young  members  farthcfl  in 
the  knowledge  of  the  learned  languages,  the  mode  of  teach¬ 
ing  in  our  own  univerfities  is  better  adapted  to  the  promo, 
tion  of  arts  and  fciences,  and  the  communication  of  that 
knowledge  which  is  of  moff  importance  in  adlive  life. 

UNirF.Ksnr-Courts,  in  England.  The  two  univerfities 
enjoy  the  foie  jurifdi&ion,  in  exclnfion  of  the  king’s  courts, 
over  all  civil  actions  and  fuits  whatfoever,  where  a  lcholar 
or  privileged  perfon  is  one  of  the  parties ;  excepting  in  filch 
cafes  where  the  right  of  freehold  is  concerned.  And  then 
by  the  univerfity  charter  they  are  at  liberty  to  try  and  de¬ 
termine,  either  according  to  the  common  law  of  the  land,  or 
according  to  their  own  local  cuffoms,  at  their  diferetion  ; 
which  has  generally  led  them  to  carry  on  their  procefs  in  a 
courle  much  conformed  to  the  civil  law. 

This  privilege,  fo  far  as  it  relates  to  civil  caufes,  is  exerci- 
fed  at  Oxford  in  the  chancellor’s  court ;  the  judge  of  which 
is  the  vice-chancellor,  his  deputy,  or  affeffor.  From  his  Icn- 
tence  an  appeal  lies  to  delegates  appointed  by  the  congrega¬ 
tion  ;  from  thence  to  other  delegates  of  the  houfe  of  convo¬ 
cation  ;  and  if  they  all  three  concur  in  the  fame  fentence,  it 
is  final,  at  leaft  by  the  ftatutes  of  the  univerfity,  according 
to  the  rule  of  the  civil  law.  But  if  there  be  any  difcordance 
or  variation  in  any  of  the  three  fentences,  an  appeal  lies  in 
the  lafL  refort  to  judges  delegates  appointed  by  the  crown, 
under  the  great  feal  in  chancery. 

As  to  the  jurifdidlion  of  the  univerfity -courts  in  criminal 
matters,  the  chancellor’s  court  at  Oxford,  and  probably  alfo 
that  of  Cambridge,  hath  authority  to  try  all  offences  or  mif- 
demeanors  under  the  degree  of  treafon,  felony,  or  mayhem; 
and  the  trial  of  treafon,  felony,  and  mayhem,  by  a  particu¬ 
lar  charter,  is  committed  to  the  univerfity  jurifdidlion  in  ano¬ 
ther  court,  namely,  the  court  of  the  lord  high  fteward  of  the 
univerfity. 

The  procefs  of  the  trial  is  this.  The  high  fteward  iffues 
one  precept  to  the  fheriff  of  the  county,  who  thereupon  re¬ 
turns  a  panel  of  1 8  freeholders  ;  and  another  precept  to  the 
bedells  of  the  univerfity,  who  thereupon  return  a  panel  ©f 
18  matriculated  laymen,  laicos  privilegio  univerfitatis  gnu- 
dentes':  and  by  a  jury  formed  de  medietatey  half  of  freehold¬ 
ers  and  half  matriculated  perfons,  is  the  indidlment  to  be 
tried  ;  and  that  in  the  guildhall  of  the  city  of  Oxford.  And 
if  execution  be  neceffary  to  be  awarded  in  confequence  of 
finding  the  party  guilty,  the  fheriff  of  the  county  muft  exe¬ 
cute  the  univerfity  procefs ;  to  which  he  is  annually  bound 
by  an  oath. 

VOCABUL A.RY,  in  grammar,  denotes  the  colle&ion 
of  the  words  of  a  language,  with  their  fignifications,  other- 
wife  called  a  diBionary ,  lexicon ,  or  nomenclature.  See  Dic¬ 
tionary. 

A  vocabulary  is  properly  a  fmaller  kind  of  di&ionary, 
which  does  not  enter  fo  minutely  into  the  origin  and  diffe¬ 
rent  acceptations  of  words. 

VOCx4L,  fomething  that  relates  to  the  voice  or  fpeech  ; 
thus  vocal  mufxc  is  that  fet  to  words,  efpecially  verfes,  and 

to 
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to  be  performed  by  the  voice  ;  in  contradiftin&ion  to  in- 
ftrumental  mufic,  compofed  only  for  inftruments,  without 
tinging. 

I,  ,  VOCATIVE,  in  grammar,  the  fifth  flate  or  cafe  of  nouns. 

See  Grammar. 

VOETIUS  (Gilbert),  an  eminent  divine  of  the  16th 
century,  was  profeflor  of  divinity  and  the  Oriental  tongues 
at  Utrecht,  where  he  was  alfo  ininifter.  He  aflifted  at  the 
fynod  of  Dort  ;  and  died  in  1676,  aged  87.  He  wrote  a 
great  number  of  works  ;  and  was  the  declared  enemy  of 
Des  Cartes  and  his  philofophy.  His  followers  are  called 
Voelmm . 

Voetius  had  two  fons,  Daniel  and  Paul ,  who  alfo  wrote 
feveral  works.  John  Voetius ,  the  fon  of  Paul,  was  doc¬ 
tor  and  profeflor  of  law  at  Herborn  :  he  wrote  a  commen¬ 
tary  on  the  Pandects,  which  is  efteemed,  and  other  works 
■  on  law. 

VOICE,  a  found  produced  in  the  throat  and  mouth  of 
an  animal,  by  an  apparatus  of  inftruments  for  that  purpofe. 

Voices  are  either  articulate  or  inarticulate.  Articulate 
voices  are  thofe  whereof  feveral  conipire  together  to  form 
fome  afiemblage  or  little  fyftem  of  founds:  fuch  are  the 
voices  exprefling  the  letters  of  an  alphabet,  numbers  of  which 
joined  together  form  words.  Inarticulate  voices  are  fuch 
as  are  not  organized,  or  aflembled  into  words  ;  fuch  is  the 
ibarking  of  dogs,  the  braying  of  affes,  the  hilling  of  ferpents,  ' 

I  the  lingirig  of  birds,  See . 

The  formation  of  the  human  voice,  with  all  the  varieties 
thereof  obferved  in  fpeecli,  mufic,  Sc c.  makes  a  very  curious 
article  of  inquiry  ;  and  the  apparatus  and  organifm  of  the 
parts  adminiftering  thereto,  is  fomething  exceedingly  fur- 
’priiing.  Thofe  parts  are  the  trachea  or  wind-pipe,  through 
which  the  air  paffes  and  repafles  into  the  lungs ;  the  larynx, 
which  is  a  fhort  cylindrical  canal  at  the  head  of  the  trachea; 
jand  the  glottis,  which  is  a  little  oval  cleft  or  chink  left  be¬ 
tween  two  femicircular  membranes  ftretched  horizontally 

(kvith  in  fide  the  larynx  ;  which  membranes,  though  capable 
Jot  joining  clofe  together,  do  generally  leave  an  interval,  ei¬ 
ther  greater  or  lefs,  between  them,  called  the  glottis.  A 
particular  defeription  of  each  part  may  be  feen  in  Anato¬ 
my,  Part  IV.  Sedt.  5. 

1  Voice,  in  grammar,  a  circumftance  in  veibs,  whereby 
khey  come  to  be  confidered  as  either  active  or  paftive,  i,  e. 
tither  exprefilng  an  adtion  imprefled  on  another  fubjedt,  as, 

I  beat  \  or  receiving  it  from  another,  as,  l  am  beaten .  See 

Grammar. 

VorcE,  in  matters  of  eledtion,  denotes  a  vote  or  fufFrage. 
Voice,  in  oratory.  See  Declamation  ;  Reading,  n° 
5.;  and  Oratory,  n°  129 — 131. 

VOLANT,  in  heraldry,  is  when  a  bird,  in  a  coat  of  arms, 
is  drawn  flying,  or  having  its  wings  fpread  out. 

J  VOLATILE,  in  phyfics,  is  commonly  11  fed  to  denote  a 
mixed  body,  whole  integrant  parts  are  eafily  diffipated  by 
file  or  heat;  but  is  more  properly  tiled  for  bodies  whofe 
parts  are  eafily  feparated  from  each  othei,  and  difperfed  in 
air. 

Volatile  Alkali^  in  the  new  French  nomenclature  am - 
1  moniaca ,  one  of  the  three  alkaline  falts.  It  confifts,  as  Mr 
1  Berthollet  and  feveral  other  chemifts  have  proved,  of  807 
parts  in  icoo  of  azot,  and  193  of  hydrogen.  Several  expe¬ 
riments,  publifhed  by  Dr  Prieftiey,  led  the  way  to  this  ana- 
lyfis,  though  he  himfelf  did  not  fee  their  refult.  It  is  chief¬ 
ly  procurable  from  animal  fubftances  by  diftillation,  during 
which  procefs  the  azot  and  hydrogen  necefiary  to  its  forma¬ 
tion  unite  in  proper  pioportions;  it  is  not  however  procured 
pure  by  this  procef?,  being  mixed  with  oil  and  water,  and 
moftly  faturated  with  carbonic  acid.  To  feparate  thefe  fub¬ 
ftances,  it  is  firft  combined  with  an  acid,  the  muriatic  for  in- 
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itance,  and  then  difengaged  from  that  combination  by  the  Vd.it  if  fa- 
addition  of  lime  or  pitch.  In  its  greateft  degree  of  purity  y 
it  can  only  exift  in  a  gafleous  form,  at  leaft  in  the  common  ‘  '  x 

temperature  of  the  atmol'phere.  It  was  at  firft  obtained 
chiefly  from  urine,  and  was  therefore  called  fal  urina  ;  after¬ 
wards  from  hoi  ns,  efpecially  from  thofe  of  the  hart,  hence 
its  name,y^/  cornu  cervi ,  “  hart’s  110™.'’  See  Chemistry- 
Index. 

VOLATILISATION,  the  art  of  rendering  fixed  bo¬ 
dies  volatile,  or  of  refolving  them  by  fire  into  a  fine  fubtle 
vapour  or  fpirit  which  eafily  difiipates  and  flies  away.  All 
bodies,  even  the  molt  fixed,  as  gold,  may  be  volatilifed,  either 
of  themfelves,  or  with  the  admixture  of  fome  volatile  fubftance 
or  fpirit,  by  diftillation  or  fublimation. 

VOLCANO,  a  name  given  to  burning  mountains,  or  to 
vents  for  fubterraneous  fires. 

The  number  of  volcanoes  with  which  we  are  at  prefent 
acquainted  is  very  confiderable,  not  much  lefs  than  100.  In 
Europe  there  are  iEtna,  Vefuvius,  Hecla,  Stromboli,  Vul- 
cano;  in  Alia,  one  in  Mount  Taurus,  three  in  Kamtfchatka, 
five  in  Japan,  two  in  the  Philippines,  and  a  great  number 
more  fcattered  through  the  iflands  in  the  South  Sea;  in  A- 
frica,  one  in  Fez,  one  in  the  ifland  Bourbon,  one  in  Fuego, 
one  of  the  Cape  Verd  iflands;  and  in  America  feveral  in  the 
Andes,  Morne  Garou  in  St  Vincent,  and  two  difeovered  by 
Captain  Copk  on  the  weft  era  coaft  of  North  America.  There 
are  others,  but  thefe  are  belt  known. 

It  is  remarkable  that  all  the  volcanoes  with  which  we  are 
acquainted,  four  or  five  perhaps  excepted,  are  fituated  at  a 
fmall  diftance  from  the  fen.  Moft  of  them  have  been  burn¬ 
ing  from  time  immemorial ;  fome  few  however  have  burft 
out  in  our  time.  Volcanoes  all  occupy  the  tops  of  moun¬ 
tains,  we  find  none  of  them  in  plains  ;  fome  of  them  indeed* 
which  are  fituated  in  the  ocean,  do  not  rife  much  above  the 
furface  ;  but  even  thefe  volcanoes  feem  to  be  the  apices  of 
mountains,  the  greater  part  of  which  are  covered  by  the 
fea.  The  fubftances  ejected  by  volcanoes  are  fixed  and  inflam¬ 
mable  air,  water,  afhes,  pumice  {tones,  {tones  that  have  under¬ 
gone  no  fufion,  and  lava.  The  phenomena  which  take  place 
during  the  eruptions  of  volcanoes  have  been  fo  fully  deferi- 
bed  already  in  the  articles  JEtn-a,  Hecla,  Iceland,  and 
Vesuvius,  that  any  repetition  here  would  be  unneceflary 
and  improper.  All  that  remains,  therefore,  is  to  explain  the 
caufes  of  volcanoes,  or,  to  fpeak  more  properly,  to  mention  the 
opinions  of  philofophers  concerning  the  caufes  of  volcanoes; 
for  the  real  caufe,  we  are  afraid,  after  all  that  has  been  done, 
remains  ftill  unknown.  The  moft  elaborate  theory  that  has 
yet  appeared  is  that  of  M.  Houel  *.  *  Voyage 

According  to  him,  water  is  necefiary  for  the  formation  of PifturefquK 
volcanoes.  All  volcanoes  are  near  the  fea  :  they  are  even 
extinguifhed  when  the  fea  retires  from  them,  for  we  can  ftill 
perceive  the  craters  of  volcanoes  in  feveral  lofty  inland  moun¬ 
tains,  which  difeover  what  they  have  been  formerly.  He 
fuppofes  that  a  long  feries  of  ages  was  neceflary  for  the  for¬ 
mation  of  a  volcano,  and  that  they  were  all  formed  under  r 
the  furface  of  the  fea.  The  firft  explofion  which  laid  open  Suppofed 
the  foundations  of  the  deep,  would  poflibly  be  preceded  byn^hoci 
an  earthquake.  The  waters  would  be  parted  by  a  vaft^5^  0im" 
globe  of  burning  air,  which  would  ifiue  forth  with  a  tre¬ 
mendous  noife,  opening  at  the  fame  time  a  large  and  wide 
vent  for  the  immenfe  flame  that  was  to  follow ;  and  which, 
as  it  iflued  from  the  bottom  of  the  fea,  would  be  fpread 
over  its  furface  by  the  firft  gufts  of  wind  which  followed. 

A  fire  which  was  to  burn  through  thoufands  of  years,  could 
not  be  faint  or  feeble  when  it  was  firft  lighted  up.  Its  firft 
eruptions  therefore  have  undoubtedly  been  very  violent,  and 
the  ejected  matter  very  copious.  For  a  long  feries  of  ages 
it  would  continue  to  difeharge  torrents  of  lava  from  the 
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bofom  of  its  native  earth;  and  fts  ill  It.  crater  would  be  com- 
pofed  pt  the  fragments  of  the  fame  earth. 

Thus,  according  to  our  author,  the  foundations  of  the 
burning  mountain  would  be  laid  in  the  bottom  of  the  fea  ; 
and  even  then  it  would  have  an  hollow  cup  or  crater  on  the 
top  fimilar  to  that  which  is  to  be  found  on  all  volcanoes  at 
prefent.  But  the  queftion  now  very  naturally  occurs,  by 
what  means  was  the  internal  fire  prefer  ved  from  extindion 
by  the  waters  of  the  ocean,  which  muft  thus  have  been  in¬ 
cumbent  upon  it?  To  this  he  replies,  that  “  The  fire,  ha¬ 
ving  dripoled  the  fubftancts  in  fution  to  make  an  eruption, 
next  laid  open  the  earth,  and  emitted  as  much  matter  as  it 
could  difcharge,  with  force  fufficient  to  overcome  the  refift- 
ance  of  the  column  of  water  which  would  oppofe  its  afcent; 
but  as  the  ftrength  of  the  fire  diminifhed,  the  matter  dis¬ 
charged  was  no  longer  expelled  beyond  the  mouth  *,  but,  by 
accumulating  there,  foon  clofed  up  the  orifice.  Thus  only 
fm?.ll  orifices  would  be  le  t  iufikient  for  giving  vent  to  the 
vapours  of  the  volcano,  and  from  which  only  fmall  bubbles 
of  air  could  afcend  to  the  fmface  of  the  water,  until  new 
circumftances,  fuch  as  originally  gave  occafion  to  the  erup¬ 
tion  of  the  volcano,  again  took  place  in  the  bowels  of  the 
earth,  and  produced  new  eruptions  either  through  the  fame 
or  other  mouths.  The  appearance  of  the  fea  over  the  new 
formed  volcano,  in  its  ftate  of  tranquillity,  would  then  be 
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Columns  of  air-bubbles  are  there  afeending  at  the 
depth  of  more  than  30  feet,  and  burft  on  their  arriving  at  the 
furface.  This  air  would  continued)  difengage  itfelf  with  little 
diflurbance  as  long  as  it  iflues  forth  only  in  fmall  quantity, 
until,  at  the  very  inftant  of  explofion,  when  prodigious  quan¬ 
tities,  generated  in  the  burning  focus,  would  make  their  way 
all  at  once,  and  the  fame  phenomena  which  oiiginally  took 
place  would  again  make  their  appearance.” 

A  volcano,  while  under  water,  cannot  ad  precifely  as  it 
does  in  the  open  air.  Its  eruptions,  though  equally  ftrong, 
cannot  extend  to  fo  great  a  diflancc.  The  lava  accumulates 
in  greater  quantity  round  the  crat«r  ;  the  fands,  afhes,  and 
pozzolano  are  not  carried  away  by  the  winds,  but  are  de- 
pofited  around  its  edges,  and  prevent  the  marine  fubltances 
which  are  driven  that  way  by  the  waters  from  entering. 
Thus  they  agglomerate  with  thefe  bodies,  and  thus  a  pyra- 
midal  mount  is  formed  of  all  the  materials  together. 

In  this  manner  Mr  Houel  fuppofes  that  the  mountain 
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the  focus,  and  in  a  ftate  of  fluidity,  muft  alfo  pofTefs  a  cer¬ 
tain  degree  of  folidity,  on  account  of  the  gravity  and  den- 
fity  of  its  particles.  It  therefore  oppofes  the  fire  with  a  de¬ 
gree  of  refiftance  which  irritates  it,  and  requires,  to  put  it 
into  a  ftate  of  ebullition,  a  power  proportioned  to  the  bulk 
of  the  mafs. 

“  That  quantity  of  matter,  when  diftolved  by  the  adioti 
of  the  fire,  muft  conftantly  refemble  any  other  thick  fub- 
fiance  in  a  ftate  of  ebullition.  Small  explofions  are  produ¬ 
ced  in  various  parts  over  the  furface  of  every  fuch  fubftance 
while  in  a  ftate  of  ebullition  ;  and,  by  the  burfting  of  thefe 
bubbles,  a  great  number  of  fmall  particles  are  fcattered 
around.  This  is  the  very  procefs  carried  on  in  the  focus 
of  a  volcano,  though  on  a  fcale  immenfely  more  large  ; 
and  the  vaft  explofions  there  produced  expel  every  body 
which  lies  in  their  way  with  the  utmoft  violence  ;  nor  is 
there  any  piece  of  lava  which  fails  down  from  the  upper 
part  of  the  arch  of  weight  fufficient  to  refill  this  violent 
centrifugal  force. 

“  No  eftimate  can  be  made  of  the  power  of  thefe  explo-Jncredi 
tons,  but  by  obferving  the  obftacles  they  overcome, 
what  enormous  bodies  are  railed  up  and  thrown  to  an  im-py^ 
menfe  height  and  diftance.  Such  vaft  pieces  of  lava  are  to 
be  feen  on  the  top  of  Vefuvius  and  Lipari,  that  the  projec¬ 
tile  force  by  which  they  have  been  thrown  out  appears  al¬ 
together  incredible.  No  perfon  can  harbour  the  leaft  fufpi- 
cion  of  their  having  been  laid  there  by  any  human  powei  •, 
and  the  appearance  of  them  demonftrates  that  they  have  been 
ejeded  from  the  bottom  of  the  volcano,  not  in  a  ftate  of  fu* 
fion,  but  coherent  and  folid.  A  piece  of  lava  lies  on  the 
top  of  JEtna  of  more  than  a  cubic  fathom  in  bulk,  and 
whofe  weight  therefore  cannot  be  iefs  than  16  tons.  What' 
an  amazing  force  then  muft  it  have  required,  not  only  to 
raife  this  enormous  mafs  from  the  volcanic  focus,  but  to 
make  it  deferibe  a  parabola  of  about  a  league  in  diameter 
after  it  had  come  out  of  the  crater  ? 

“  When  we  confider  how  much  the  volcanic  focus  is  funk 
below  the  bafe  of  the  mountain,  that  the  mountain  itfelf  is 
10,000  feet  high,  and  that  confequently  there  muft  have 
been  a  power  fufficient  to  raife  fuch  a  mafs  1 2,000  feet 
perpendicular,  the  boldefl  imagination  mult  be  loft  in  amaze¬ 
ment. — This  may  ferve  to  give  us  fome  idea  of  the  nature 
of  that  power  which  operates  in  the  foci  of  volcanoes ; 
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power  which  is  unknown  and  inconceivable,  and  may  jailly 
gradually  raifed  out  of  the  fea  by  the  accumulation  of  be  reckoned  among  the  myfteries  of  nature.” 

See.  at  every  eruption,  and  that  the  cavern  of  the  vol-  The  pabulum  by  which  the  internal  fire  is  fupported,  Mr 
'  "  ■  *  1  *  1  *  1  Houel  thinks  to  be  fubftances  contained  in  the  mountain 

itfelf,  together  with  bitumen,  fulphur,  and  other  inflamma¬ 
ble  materials  which  may  from  time  to  time  flow  into  the  fo¬ 
cus  of  the  volcano  in  a  melted  ftate  through  fubterraneous 
duds,  and  the  explofions  he  aferibes  to  water  making  its 
way  in  the  fame  manner.  The  water  is  converted  into 
fleam,  which  fills  the  cavern  and  pufhes  the  melted  lava 
out  at  the  crater ;  this  opinion  is  corroborated  by  the  co¬ 
pious  fmoke  which  always  precedes  an  eruption.  But,  com¬ 
bined  with  the  water,  there  is  always  a  quantity  of  other 
fubftances,  whofe  effects  precede,  accompany,  or  follow  the 
eruptions,  and  produce  all  the  various  phenomena  which  7 
they  difplay.  The  eruption  of  water  from  ./Etna  in  the  Brupu^ 
year  177 5  proceeded  undoubtedly  from  this  caufe.  I  he  ^ 
fea,  or  fome  of  the  refervoirs  in  iEtna  or  the  adjacent  ^ 
mountains,  by  fome  means  difeharged  a  vaft  quantity  ofwa-^iiei 
ter  into  the  focus  of  the  volcano.  That  water  was  inflantly 
refolved  into  vapour,  which  inflantly  filled  the  whole  cavern, 


was 
lava 

cano  was  gradually  enlarged 
bottom  of  the  cavern  by  the  continued  adion  of  the  Hones 
which  the  volcano  is  conftantly  throwing  up  ;  that  it  was 
there  fufed,  and  at  laft  thrown  out  at  the  top  of  the  moun¬ 
tain  to  accumulate  on  its  fides.  Mr  HouePs  opinion  about 
the  volcanic  fire  we  (hall  give  in  his  own  words. 

“  We  cannot  form  any  idea  of  fire  fubfifting  alone,  with¬ 
out  any  pabulum,  and  unconneded  with  any  other  principle. 
We  never  behold  it  but  in  conjundion  with  fome  other  bo¬ 
dy,  which  nouriflies  and  is  confumed  by  it.  The  matter  in 
fufion,  which  iflues  from  the  focus,  is  but  the  incombuftible 
part  of  that  which  nourifhes  the  fire,  and  into  the  bofom  of 
which  that  adive  principle  penetrates  in  fearch  of  pabulum. 
But  as  the  fire  ads  only  in  proportion  to  the  facility  with 
which  it  can  diflolve  and  evaporate,  I  am  of  opinion,  that 
it  is  only  the  bottom  of  the  volcano  on  which  it  ads ;  and 
extends  no  farther  than  to  keep  thefe  fub- 


that  its  adion 

fiances  which  it  has  melted  in  a  conllant  ftate  of  ebullition.  -  A 

5  That  fufible  matter  being  difeharged  from  the  mouth  of  the  #  and  iflued  from  the  mouth  of  the  crater.  As  foon  as  1 
Formatien  volcano>  and  hardening  as  it  is  gradually  cooled  by  the  ac-  made  its  way  into  the  open  atmofphere,  it  was  condensed 
0  va'*  tion  of  the  air,  produces  that  fpecies  of  ftones  which  are  di-  again  into  water,  which  flreamed  down  the  Tides  o  t  e 
ftinguifhed  by  the  name  of  lavas «  This  lava,  even  when  in  mountain  in  a  dreadful  and  deftrudive  torrent 
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Thus  we  have  given  a  view  of  Mr  Houel’s  theory,  ac¬ 
cording  to  which  voicanoes  originally  began  at  the  bottom 
of  the  fea  ;  and  not  only  the  mountain,  but  all  the  adjoin¬ 
ing  country,  was  formed  by  fucceffive  eruptions.  It  is  rather 
a  theory  of  mountains  railed  by  fubterraneous  heat  than  of 
volcanoes,  and  does  not  attempt  to  explain  the  origin  of  the 
fire,  which  is  the  principal  difficulty;  neither  does  his  theory 
account  for  the  immenfe  height  to  which  matters  are  fome- 
tiines  thrown  during  eruptions.  This  indeed  it  is  impoffible 
to  account  for,  without  fuppofmg  that  the  rePiflance  of  the 
air  is  diminifhed.  The  exceffive  oppohtion  of  the  atmo- 
fphere  to  bodies  moving  with  very  great  degrees  of  velocity 
has  been  taken  notice  of  under  the  article  Gunnery.  If 
it  has  fo  much  effe£l  then  upon  folid  and  round  globes  of 
iron,  what  ought  it  to  be  on  irregular  inaffes  of  rock,  or 
ft  reams  of  liquid  lava?  Nevertheleis,  in  the  great  eruption 
of  Vefuvius  m  1779,  Sir  William  Hamilton  informs  us,  that 
a  vp.ft  ftream  of  lava  was  proje&ed  to  the  height  of  at  leaft 
10,000  feet  above  the  top  of  the  mountain.  Had  the  air 
re  lifted  this  liquid  matter  as  it  does  a  cannon  ball,  it  mud 
have  been  dallied  in  pieces  almoft  as  foon  as  it  iffued  from 
the  crater.  Either  the  extreme  heat  of  the  lava,  therefore, 
or  fome  other  caufe,  muft  have  contributed  very  much  to  di- 
iriimlh,  or  rather,  in  a  manner  to  annihilate  die  refiftance  of 
the  atmofphere  at  that  time.  As  for  the  lighter  materials, 
though  they  may  be  iuppofed  to  be  carried  to  a  vaft  dif- 
tance  by  the  wind,  after  being  prdje&ed  to  a  great  height 
in  the  air,  it  is  inconceivable  how  their  motion  was  not  fud- 
denly  ftopped,  and  they  fcattered  all  around  the  top  of  the 
volcano  by  the  violence  of  the  blaft.  Snbftances  of  this 
kind,  when  quietly  carried  up  with  fmoke,  will  indeed  fly 
to  a  great  diftance;  for  we  are  allured,  that  the  allies  of 
the  great  fiie  at  London  in  1 666  were  carried  by  the  wind 
to  the  diftance  of  16  miles.  It  is  therefore  the  lefts  incre¬ 
dible,  that  thofe  of  the  great  eruption  of  Vefuviu 
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fliould  be  carried  to  the  diftance  of  100  miles,  as  we  are  in¬ 
formed  was  the  cafe. 

To  account  for  the  volcanic  fire,  Dr  Woodward  and  o- 
thers  have  had  recourfe  to  the  by  pothefts  of  a  central  fire,  to 
which  the  volcanoes  are  only  fo  many  chimneys  or  {piracies. 
Dr  Hutton,  in  his  theory  of  the  earth,  adopts  the  fame  opi¬ 
nion  ;  but  as  it  did  not  immediately  concern  the  fubjedl  of 
which  he  treated,  lie  evades  any  qneftion  concerning  its  ori¬ 
gin,  by  declaring  himfetf  fatisfkd  of  its  exiftence  without 
any  inquiry  into  its  origin. 

Others,  as  Dr  Lifter,  have  had  recourfe  to  the  well  known 
experimentof  the  fermentation  of  fulphur  and  iron,  which  will 
t?ke  fire  when  mixed  in  coniidcrable  quantity,  and  moiften- 
ed  with  water.  Pyrites,  therefore,  which  are  a  natural  mix¬ 
ture  of  thefe  two  fubftances,  it  is  fuppofed,  may  naturally 
give  rife  to  volcanoes.  Inftances  are  indeed  adduced,  which 
undeniably  prove  that  thefe  fubftances  will  fpontareoully 
tak<2  lire  when  thrown  together  in  large  heaps.  Of  this 
we  have  a  remarkable  example  in  the  following  anecdote. 

• _ ««  A  covetous  copperas  maker  at  Deptford  having  bought 

up  all  the  pyrites  he  could  find,  in  order  to  ruin  the  trade 
of  his  neighbours,  colk&ed  a  vaft  quantity  below  a  fhede  in 
order  to  fecure  them  from  the  rain.  He  was  foon,  however, 
puniihed  for  his  avarice  ;  for  the  pyrites  began  to  fmoke, 
glowed  like  red-hot  coals,  and  melted  into  a  kind  of  vitri¬ 
fied  and  partly  metallic  fubftance,  grievoufly  annoying  the 
neighbourhood  for  a  long  time  with  the  fulphureous  fleam 
they  emitted.”  Teds  of  pyiites,  therefore,  taking  fiie  in 
the'earth  by  means  or  a  fermentation  occafioned  by  water, 
are  now  generally  luppoied  to  be  the  caufe  of  volcanoco ; 
and  the  obfervation,  that  volcanoes  are  generally  near  the 
lea,  is  thought  to  confirm  this  hypothefis.  # 

When  the  matter  is  propeily  conftdered,  however,  it  muft 
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be  evident,  that  neither  of  thefe  hypothefes  can  anfwer  the  Voicing 
purpofe.  The  central  fire  of  Dr  Woodward  and  others  is 
a  caufe  too  magnificent  even  for  volcanoes.  If  any  fuch  fire  Volcanoes 
is  fuppofed,  wc  muft  imagine  a  burning  globe  in  the  centre  not  occa- 
0f  the  earth,  whofe  heat  is  fufficient  to  vitrify  the  molt  folid  fioned  by 
and  refractory  terreftrial  fubftances.  But  of  what  dimen-centra 
fions  are  we  to  fuppofe  this  globe  ?  Is  it  one,  two,  three, 
four,  or  moie  thoufands  of  miles  in  diameter  ? — Very  large 
indeed  it  muft  be  ;  for  we  could  fcarcc  fuppofe  that  ftones 
could  be  projected  even  from  the  depth  of  500  miles  into 
the  air.  But  even  this  fuppofition  is  inadmiffible ;  for  as  the 
fire  of  volcanoes  is  at  times  exceedingly  augmented  from 
fome  caufe  or  other,  were  this  caufe  general,  as  it  muft  be  in 
cafe  of  a  burning  central  globe,  the  whole  number  of  volca¬ 
noes  exifting  on  earth  would  be  in  a  itate  of  eruption  at 
once.  Befides,  if  we  were  to  fuppofe  a  burning  globe  of 
7000  miles  in  diameter  to  fufler  the  leaft  dilatation  through¬ 
out  its  vaft  bulk,  which  muft  be  the  undoubted  confequence 
of  an  augmentation  of  heat  from  any  unknown  caufe,  all  the 
volcanoes  in  the  world  would  not  be  fufficient  to  give  vent  to 
it,  though  they  fliould  fpout  forth  inceffant  cataia&s  of  lava 
for  centuries  together.  A  diffolution  of  the  whole  globe 
muft  therefore  undoubtedly  take  place;  and  though  we  fliould 
leffen  the  diameter  of  our  burning  globe  by  1000  miles,  our 
difficulties  will  be  as  far  from  being  removed  as  before. 

Volcanic  fire,  therefore,  cannot  originate  from  any  ge^ 
neral  collection  of  burning  materials  difperfed  throughout 
the  vaft  niais  of  folid  earth  which  lies  betwixt  the  fur  face 
and  the  centre.  All  the  volcanoes  at  prefent  in  an  aClive 
ft  ate  would  not  be  fuch  a  vent  for  that  fire  as  a  tobacco- 
pipe  would  be  to  a  glafs  houfe  furnace.  We  muft  have  re¬ 
courfe  then  to  fome  operation  by  which  we  know  that  na¬ 
ture  can  kindle  and  extinguifh  fires  occafionally  ;  and  if  we 
can  fuppofe  fuch  an  operation  to  take  place  in  the  bowels 
of  the  earth,  we  may  then  reafonably  conclude,  that  we 
have  difeovered  a  caufe  adequate  to  the  produ&ion  of  vol-  ^ 
canoes.  Such  a  caufe,  however,  cannot  be  pyrites, r  ^ul* They  can- 
phur,  or  nitre,  in  any  quantity  under  the  furface  of  thenoC  be  fct 
earth.  It  is  impoffible  that  beds  or  pyrites  can  remain  foron  fire  b>-  1 
thoufands  of  vears  under  the  fame  part  of  the  fui  face  of  pyrites,  ful> 
the  earth,  be' occafionally  inflamed  and  eje&ed,  and  after-  P££or 
wards  undergo  a  renovation,  in  order  to  enable  them  to  go 
through  a  iimilar  operation.  Nitre  is  never  found  in  a 
foflil  ftate  ;  nor  can  it  be  inflamed  in  fuch  a  manner  as  to 
make  any  coniidcrable  cxplofion  without  a  thorbugh  mix¬ 
ture  with  fulphur  and  charcoal ;  neither  would  all  the  quan¬ 
tity  which  we  can  fuppofe  to  exift  under  the  bafe  of  any 
mountain  in  the  world  be  fufficient  to  give  force  to  one  of 
thofe  dreadful  volleys  which  are  difeharged  by  volcanoes 
an  hundred  times  in  a  day.  Befides,  neither  pyrites  nor 
fulphur  can  be  inflamed  without  accefs  of  air  ;  which  can¬ 
not  take  place  in  the  bowels  of  the  earth  ;  for  it  muft  be 
remembered,  that  the  firft  queftion  is  concerning  the  means 
by  which  the  fire  was  originally  kindled.  Moft  writers,  how¬ 
ever,  feem  to  overlook  this  difficulty,  and  to  be  folicitous 
only  about  the  immediate  caufe  of  the  explofive  force,  which 
is  generally  aferibed  to  fleam  of  one  kind  or  otker.  Hypothefes 
Houel  in  general  calls  it  the  force  of  fire,  or  of  fteam ;  concerning 
though  he  does  not  enter  very  particularly  into  its  nature,  the  cauie 
Mr  Whitehurft  fays,  that  it  is  the  force  of  “  fire  and  water, 
which  is  the  primary  agent  in  all  fuch  operations  of  nature.” 

He  alfo  gives  a  figure,  fhowing  how,  by  means  of  confined 
fteam,  a  jet,  either  of  hot  water  or  of  liquid  fire,  may  be 
produced.  But  this  applies  only  to  a  particular  cafe,  which  Great%n„ 
we  cannot  fuppofe  always  to  happen;  but  volcanoes  are  com-  jenCy  Qf 
Handy  attended  with  explofions  ;  nay,  fo  great  is  the  ten- volcanic 
dcncy  of  volcanic  matters  to  this  violent  operation,  that »^tters  to 
many  ftones  have  been  obiervsd  to  burft  in  the  air  like  exI 
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%  a'ter  they  were  thrown  out  of  the  volcano 
Mr  Houel  even  informs  us,  that  fueh  have  bur  ft  three  times 
duruig  their  flight.  Water  thererore  cannot  be  always  the 
canfe  of  volcanic  explofions,  When  thrown  noon  melted 
lead,  halts,  or  efpeci'dly  copper,  it  explodes  indeed  with 
vafi  force.  With  the  lad  mentioned  metal  it  is  peculiarly 
and  incredibly  violent ;  infomuch,  that  it  is  faid  that  fur¬ 
naces  have  been  burd,  and  bui'dings  thrown  down,  by  the 
mere  circnmdance  of  home  of  the  workmen  {pitting  among 
the  melted  metal;  and  Mr  Whitehurd  calculates  the  force  of 
aqueous  deam,  when  thus  fudderdy  and  violently  heated,  to 
be  no  lefs  than  28  times  dronger  than  inflamed  gunpowder. 

Many  philofophcrs  attempt  to  account  for  the  origin 
and  continuance  of  volcanoes  by  the  agency  of  the  electric 
fluid  ;  but  their  theory  is  fo  ill  fupported  by  faCls,  that  we 
think  it  would  be  improper  at  prefent  to  take  up  room  with 
detailing  it.  It  is  certain  that  volcanoes  exhibit  mar  y  elec¬ 
trical  appearances,  and  that  great  quantities  of  the  ele&ri- 
ca!  fluid  are  difeharged  at  every  eruption.  But  our  know¬ 
ledge  of  ele&ricity  is  dill  too  limited  to  draw  any  certain 
conclufion  from  thefe  appearances. 

VOLERY,  a  great  bird  •cage,  fo  large  that  the  birds 
have  100m  to  fly  up  and  down  in  it. 

VOLGA,  the  larged  river  in  Europe,  rifes  in  the  fored 
of  Volkonfki,  about  80  miles  Aom  Tver,  a  town  in  Rudia. 
1  his  noble  river  waters  fome  of  the  fined  provinces  in  the 
Ruffian  empire,  and  at  I*  ft  falls  into  the  Cafpian  Sea  by 
ftveral  mouths,  below  Adracan. 

VOLFI  ION,  the  a&  of  willing.  See  Metaphysics. 

VOLLEY,  a  military  falnte,  made  by  difeharging  a 
great  number  of  fire-arms  at  the  fame  time. 

VOLONES,  in  Roman  antiquity,  flaves  who  in  the 
Funic  war  voluntarily  offered  their  fervice  to  the  date, 
which  is  the  reafon  of  the  appellation  ;  upon  which  they 
were  admitted  to  citizenfhip,  as  none  but  freemen  could 
be  foldiers. 

VOLT,  in  the  manege,  a  round  or  circular  tread  ;  and 
hence,  by  the  phrafe  to  male  volts ,  is  underdood  a  gate  of 
two  treads,  made  by  a  horfe  going  fidewife  round  a  centre, 
in  fuch  a  manner  that  thefe  two  treats  make  parallel  tra&s; 
one  larger,  made  by  the  fore- feet,  and  another  fmaller  made 
by  the  hind- feet;  the  croup  approaching  towards  the  centre, 
and  the  fhoulders  bearing  out. 

VOLTAIRE  (Francis  Arouet  de),  a  celebrated  French 
author,  was  born  at  Paris,  February  20.  1694.  His  fa¬ 
ther,  Francis  Arouet,  was  anc\en  noiaire  au  Chatelel ,  and 
treafurer  of  the  chamber  of  accounts  ;  his  mother,  Mary- 
Margaret  Draumart.  At  the  birth  of  this  extraordinary 
man,  who  lived  to  the  ?gc  of  85  years  and  fome  months, 
there  was  little  probability  of  lus  being  reared,  and  for  a 
considerable  time  he  continued  remarkably  feeble.  In  his 
earlied  years  he  difplayed  a  ready  wit  and  a  fprightly  ima¬ 
gination  ;  and,  as  he  faid  of  himfelf,  made  verfes  before 
he  was  out  of  his  cradle.  He  was  educated,  under  Pather 
Pore,  in  the  college  of  Louis  the  Great  ;  and  fuch  was  his 
proficiency,  that  many  of  his  effays  are  now  exifting,  which, 
though  written  when  he  was  between  1  2  and  14,  fliow  no 
marks  of  infancy.  The  famous  Ninon  de  PEnclos,  to 
whom  this  ingenious  boy  was  introduced,  left  him  a  le¬ 
gacy  of  2000  livres  to  buy  him  a  library.  Having  been 
fent  to  the  equity  fchools  on  his  quitting  college,  he  was 
fo  difgufted  with  the  drynefs  of  the  law,  that  he  devoted 
himfelf  entirely  to  the  mufes.  He  was  admitted  into  the 
company  of  the  Abbe  Cheaulieu,  the  marquis  de  la  Fare, 
the  duke  de  Sully,  the  grand  Prior  of  Vendome,  marffial 
Villars,  and  the  chevalier  du  Bouillon  ;  and  caught  from 
them  that  eafy  tafte  and  delicate  humour  which  diftinguifh- 
4  . 
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and  ed  the  court  of  Louis  XIV.  Voltaire  had  early  \  vqj, 

turn  for  fatire  ;  and,  for  fome  Philippics  againft  the  go. 
vernment,  was  imprifoned  almofl  a  year  in  the  Baftile.  He 


had  before  this  period  produced  the  tragedy  of  Oedipus, 
which  was  reprefented  in  1718  with  great  fuccefs  ;  and  the 
duke  of  Orleans  happening  to  fee  it  performed,  was  fo  de. 
lighted,  that  be  obtained  his  releafe  from  prifon.  The  poet 
waiting  on  the  duke  to  return  thanks  ;  “  Be  wife  (raid  the 
duke)  and  I  will  take  care  o"  you,”  “  I  am  infinitely- 
obliged  (replied  the  young  man)  ;  but  I  intreat  your  royal 
highnefs  not  to  trouble  yourfelf  any  further  about  my  lod. 
ging  or  board.”  ^ 

He  began  his  Henrlade  before  he  was  18.  Having  one 
day  read  feveral  cantos  of  this  poem  when  on  a  viiit  to  his 
intimate  friend,  the  young  prefident  de  Maifons,  he  wa3 
fo  teafed  with  'objections,  that  he  loft  patience,  and  threw 
his  manufeript  into  the  fire.  The  prefident,  Henaut,  with 
difficulty  relcued  it.  "  Remember  (laid  Mr  Henaut  to 
him,  in  one  of  his  letters)  it  was  I  that  faved  the  Henriade, 
and  that  it  coft  me  a  handfome  pair  of  ruffies.”  Some  years 
after,  feveral  copies  of  this  poem  having  got  abroad,  while 
it  was  only  a  iketch,  an  edition  of  it  was  publifhed,  with 
many  chafms,  under  the  title  of  The  League*  1  inlead  of 
fame  and  friends,  the  author  gained  only  enemies  and  mor- 
ti ucat ion,  by  this  firft  edition.  The  bigots  took  fire  at  it, 
and  tlie  poet  was  confidered  as  highly  criminal  for  praifing 
admiral  Cohgny  and  queen  Elizabeth.  Endeavours  were 
even  ufed  to  get  the  piece  fuppreffed  ;  but  this  ilrange  de- 
fign  proved  abortive.  His  chagrin,  on  this  occafion,  firft 
infpired  him  with  the  thought  of  vifiting  England,  in  order 
to  finifh  the  work,  and  republifh  it  in  a  land  of  liberty. 
He  was  right  ;  for  king  George  I.  and  more  particularly 
the  princefc  of  Wales,  afterwards  queen  of  England,  railed 
an  immenfe  fubfeription  for  him.  Their  liberality  laid  the 
foundation  of  his  fortune;  for  on  his  return,  to  France  in 
1728,  he  put  his  money  into  a  lottery  eftablifhed  by  M, 
Desfortes,  comptroller-general  of  the  finances.  The  ad¬ 
venturers  received  a  rent  charge  on  the  Hotel-de -  FI lie  for 
their  tickets  ;  and  the  prizes  were  paid  in  ready  money  ; 
lo  that  if  a  fociety  had  taken  all  the  tickets,  it  would  have 
gained  a  million  of  livres.  He  joined  with  a  numerous 
company  of  adventurers,  and  was  fortunate. 

His  Lettres  Phdojophtquts ,  abounding  in  bold  expreffions 
and  indecent  witticifms  againft  religion,  having  been  burnt 
byfca  decree  of  the  parliament  of  Paris,  and  a  warrant  being 
i fitted  for  apprehending  the  author  in  1  733,  Voltaire  very 
prudently  withdrew  ;  and  was  flickered  by  the  marchionefs 
du  Chatelet,  in  her  caftle  of  Cirey,  on  the  borders  of  Cham¬ 
pagne  and  Lorraine,  who  entered  with  him  on  the  ftudy 
of  the  fyftem  of  Leibnitz,  and  the  principia  of  Newton. 
A  gallery  was  built,  in  which  Voltaire  formed  a  good  col¬ 
lection  of  natural  hiftory,  and  made  an  infinite  number  of 
experiments  on  light  and  electricity.  He  laboured  in  the 
mean  ti  e  on  his  Elements  of  the  Newtonian  Philosophy, 
then  totally  unknown  in  France,  and  which  the  numerous 
admirers  of  Des  Caries  were  very  little  defirous  fhould  he 
known.  In  the  midft  of  thefe  philofophic  purfuits  he 
produced  the  tragedy  of  Alzira .  He  was  now  in  the  me¬ 
ridian  of  his  age  and  genius,  as  was  evident  from  the  tra« 
gedy  of  Mahomet ,  firft  aCted  in  1 741  ;  but  it  was  repre¬ 
fented  to  the  procureur-general  as  a  performance  offenfive 
to  religion  ;  and  the  author,  by  order  of  cardinal  Fleury, 
withdrew  it  from  the  ft  age.  Merope ,  played  two  years  after, 
I743>  £ave  an  idea  of  a  fpecies  of  tragedy,  of  which  few 
models  had  exifted.  It  was  at  the  representation  of  this 
tragedy  that  the  pit  and  boxes  were  clamorous  for  a  fight 
of  the  author ;  yet  it  was  ieverely  criticiicd  when  it  came 
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a  favourite  at  court,  pleafures  of  a  rural  life,  accompanied  with  the  admiration  Volume 
of  a  vaft  number  of  wits  and  philofophers  throughout  all  J- 1 
Europe.  Wearied  at  length,  however,  with  his  htuation,  ._  _u 
or  yielding  to  the  importunities  of  friends,  he  came  to  Paris 
about  the  beginning  of  the  year  1778,  where  he  wrote 
a  new  tragedy  called  Irene.  By  this  time  his  underftand- 
irig  feems  to  have  been  impaired,  either  through  the  in¬ 
firmities  of  age,  or  continued  Intoxication  by  the  flattery 
of  others;  and  he  ridiculoufly  differed  himfelf  to  be  crown* 
ed  in  public  with  laurel,  in  teflimony  of  his  great  poetical 
merit.  He  did  not  long  furvive  this  farce  :  for  having  over¬ 
heated  himfelf  with  receiving  vifits,  and  exhaufted  liis  fpirita 
by  iupplying  a  perpetual  fund  of  converfation,  he  was  fir  it 
feized  with  a  fpitting  of  blood ;  and  at  laft  becoming  red- 
lefs  in  the  night-time,  he  was  obliged  to  ufe  a  foporific  me¬ 
dicine.  Of  this  he  unluckily  one  night  took  lo  large  a, 
dole,  that  he  flept  36  hours,  and  expired  a  very  fhort  time 
after  awakening  from  it. 

VOLUME,  in  matters  of  literature,  a  book  or  writing 
of  a  jud  bulk  to  be  bound  by  itfelf.  The  name  is  derived 
from  the  Latin  « volvere ,  “  to  roll  up  the  ancient  man¬ 
ner  of  making  Up  books  being  in  rolls  of  bark  or  parch¬ 
ment.  See  Book. 

VOLUNTARY,  in  mufic,  a  piece  played  by  a  mufician 
extempore,  according  to  his  fancy.  This  is  often  ufed  be¬ 
fore  he  begins  to  fet  himfelf  to  play  any  particular  compo- 
iition,  to  try  -the  inftrument,  and  to  lead  him  into  the  key 
of  the  piece  he  intends  to  perform. 

VOLUNTEERS,  perfons  who,  of  their  own  accord* 
either  for  the  fervice  of  their  prince,  or  out  of  the  edeem 
they  have  for  their  general,  ferve  in  the  army  without  being 
inlided,  to  gain  honour  and  preferment,  by  expofmg  them¬ 
felves  in  the  fervice. 

Such  are  the  volunteers  who  have  been  long  known  in 
the  army  ;  but  the  prefent  age  has  witnetTed  whole  regi¬ 
ments  of  volunteers  arming  themfelves  for  a  ft  ill  more  lau¬ 
dable  purpofe.  In  confcquence  of  thofe  democratical  prin¬ 
ciples  which,  in  1793,  had  been  imported  into  Scotland 
from  the  Jacobins  of  France,  a  number  of  gentleman  in 
Edinburgh,  eminent  for  their  rank  and  refpedlability  of 
character,  aftociated  themfelves  for  the  purpofe  of  preferving 
the  internal  peace  of  the  city.  Making  their  objeft  “known 
to  government,  they  were,  in  1794,  embodied  in  a  regiment* 
called  The  Royal  Edinburgh  Volunteers,  with  officers 
appointed  by  his  majefty  ;  and  fo  affiduous  were  they  in 
learning  the  manual  exercife  of  the  army,  that,  without  in¬ 
curring  the  imputation  of  national  prejudice,  we  may  ven¬ 
ture  to  affirm,  that  there  is  not  in  the  king’s  fervice  a  regi¬ 
ment  better  difeiplined  or  more  alert  in  their  evolutions  than 
the  Edinburgh  Volunteers,  Who  confift  of  lawyers,  phy- 
ficians,  and  opulent  tradefmeti,  attached  to  their  king 
and  the  conftitution  of  their  country.  They  amount  at 
prefent  (1796)  to  850.  The  example  of  the  metropolis 
was  quickly  followed  by  many  of  the  other  towns  in  Scot¬ 
land  ;  and  in  Glafgow,  Aberdeen,  Stirling,  and  Perth,  See . 
there  are  now  volunteer  regiments,  which  have  certainly  con¬ 
tributed  to  preferve  the  internal  peace  of  the  country,  and 
are  prepared  to  repel  any  foreign  iavalion  ffiould  'an  enter- 
prize  fo  daring  be  ever  attempted.  Similar  armaments  have 
been  formed,  we  believe,  in  many  of  the  towns  in  England  ; 
and  Great  Britain,  at  prefent,  can  boa'll  a  mighty  force, 
which,  without  receiving  the  pay  of  foldiers,  is  ready  to 
fight  pro  oris  et  foots. 


from  the  prefs.  He  now  became 
through  the  interefl  of  madam  d’Etiole,  afterwards  mar- 
chionei’s  of  Pompadour.  He  was  appointed  a  gentleman 
of  the  bed-chamber  in  ordinary,  and  hiftoriographer  of 
France.  He  had  frequently  attempted  to  gam  admittance 
into  the  Academy  of  Sciences,  but  could  not  obtain  his 
Vifh  till  1746,  when  he  was  the  firft  who  broke  through 
the  abfurd  cuftom  of  filling  an  inaugural  fpeech  with  the 
fulfome  adulation  of  Richelieu  ;  an  example  foon  followed 
by  other  academicians.  From  the  fatires  occafioned  by 
this  innovation  he  felt  fo  much  uneafinefs,  that  he  was  glad 
to  retiie  with  the  marchionefs  du  Chatelet  to  Luneville,  in 
the’  neighbourhood  of  king  Staniflaus.  The  marchionefs 
dying  in  1749,  Voltaire  returned  to  Paris,  where  his  flay 
was  but  fhort.  The  king  of  Pruffia  now  gave  Voltaire  an 
Invitation  to  live  with  him,  which  he  accepted  towards  the 
Cnd  of  Auguft  1750.  On  his  arrival  at  Berlin,  he  was 
immediately  prefented  with  the  Order  of  Merit ,  the  key  of 
chamberlain ,  and  a  penfion  of  20,000  Hvres.  From  the  par¬ 
ticular  refpeft  that  was  paid  to  him,  his  time  was  now  fpent 
in  the  moll  agreeable  manner ;  his  apartments  were  under 
thofe  of  the  king,  whom  he  was  allowed  to  vifit  at  ftated 
hours,  to  read  with  him  the  beft  works  of  either  ancient 
or  modem  authors,  and  to  affift  his  majefly  in  the  literary 
produ&ioris  by  which  he  relieved  the  cares  of  government. 
But  a  difpute  which  arofe  between  him  and  Maupertuis 
foon  brought  on  his  difgrace.  Maupertuis  wa3  at  fome 
pains  to  have  it  reported  at  court,  that  one  day  while  ge¬ 
neral  Manfteln  happened  to  be  in  the  apartments  of  M.  de 
Voltaire,  who  was  then  tranflating  into  French,  The  Me¬ 
moirs  of  Ruffia,  compofed  by  that  officer,  the  king,  in  his 
tifual  manner*  fent  a  copy  of  verfes  to  be  examined,  when 
Voltaire  faid  to  Manftein,  “  Let  us  leave  off  for  the  prefent, 
my  friend  ;  you  fee  the  king  has  fent  me  his  dirty  linen  to 
waffi,  I  will  wafii  your’s  another  time.”  A  fingle  word  is 
fometimes  fufficient  to  ruin  a  man  at  court  \  Maupertuis 
imputed  tuch  a  wOrd  to  Voltaire,  and  fucceeded.  It  was 
about  this  very  time  that  Maupertuis  publifhed  his  very 
ft  range  Philofophical  Letters ;  and  M.  de  Voltaire  did  not 
fail  to  heighten,  with  H is  utmofl  powers  of  raillery,  every 
thing  which  he  found,  or  could  make,  ridiculous,  in  the 
proje&s  of  M.  Maupertuis,  who  was  careful  to  unite  his 
own  caufe  with  that  of  the  king  ;  Voltaire  was  confidered 
as  having  failed  in  refpedl  to  his  majelly  ;  and  therefore,  in 
the  mo  ft  rcfpedlful  manner,  he  returned  to  the  king  his 
chamberlain’s  key,  and  the  crofs  of  his  Order  of  Merit ;  ac¬ 
companied  with  four  lines  of  verfe  ;  in  which  he,  with  great 
delicacy,  compares  his  fituation  to  that  of  a  jealous  lover, 
who  fends  back  the  pidlure  of  his  miftrefs.  The  king  re¬ 
turned  the  key  and  the  ribbon  ;  but  they  were  not  followed 
by  an  immediate  reconciliation.  Voltaire  fet  out  to  pay  a 
vifit  to  her  highnefs  the  dnehefs  of  Gotha,  wlvo  honoured 
him  with  her  friendfhip  as  long  as  fhe  lived.  While  he  re¬ 
mained  at  Gotha,  Maupertuis  employed  all  his  batteries 
again  ft  him  :  Voltaire  was  arrefted  by  the  king’s  orders, 
but  afterwards  releafed. 

He  now  fettled  near  Geneva;  but  afterward  being  obliged 
to  quit  that  republic,  he  purchafed  the  caftie  of  Ferney  in 
France,  about  a  league  from  the  lake  of  Geneva.  It  was  here 
that  he  undertook  the  defence  of  the  celebrated  family  of 
Galas  ;  and  it  was  not  long  before  he  had  a  fecond  opportu¬ 
nity  of  vindicating  the  irmucence  of  another  Condemned  fa¬ 
mily  of  the  name  of  Sirven.  It  is  fomewhat  remarkable, 
that  in  the  year  1774,  he  had  the  third  time  a  fingular 
opportunity  of  employing  that  fame  Yeal  which  he  had  the 
good  fortune  to  dilplay  in  the  fatal  cataftrophe  of  the  fami¬ 
lies  of  Calas  and  Sii  ven. 

In  this  retreat  M.  Voltaire  continued  long  to- enjoy  the 
Vol.  XVIII.  Part  II. 


VOLV0X,  in  zoology  ;  a  genus  of  animals  belonging 
to- the  order  of  vermes  tnfuforia.  The  body  is  round,  fimple, 
and  pellucid.  There  are  ten  foecies,  all  of  which  live  in  water. 
VOLUSENUS.  See  Wilson. 

VOLUTA,  m  natural  dfiftory  ;  u  genus  of  animals  be- 
4  S  longing 
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longing  to  the  clafsand  order  oi  vermes  iejlacea .  There  are  many  circumflances  to  bring  his  religious  faith  in  queftion,  Vote 
144  fpecies.  The  animals  are  of  the  Hug  kind  ;  the  (hell  He.  died  at  Windfor  caiile  in  168S.  |j 

is  unilocular  and  foiral ;  the  aperture  narrow  and  without  a  VOTE,  the  fuffiage  or  refolve  of  each  of  the  members  uin,P* 


beak  :  the  columella  plaited. 

VOLUTE,  in  architecture,  a  kind  of  fpiral  fcroll  ufed 
in  the  Ionic  and  Compofite  capitals,  whereof  it  makes  the 
principal  chara&eriftic  and  ornament. 

VOMICA,  in  medicine,  an  abicefs  of  the  lungs.  See 
Medicine,  n°  186. 

Nux  Vomica ,  in  pharmacy,  a  flat  compreffed  round  fruit, 
of  the  breadth  of  a  fhilling,  or  fomewhat  more,  and  of  about 
the  thicknefs  of  a  crown  piece. 

It  is  the  nucleus  of  a  fruit  of  an  Eaft-Indian.  tree,  the 
wood  of  which  is  the  lignum  columbrinum  of  the  fhops. 

Some  have  prelcribed  fmall  doles  of  the  nux  vomica  as 
a  fpecific  againit  a  gonorrhoea,  and  others  againft  quartan 
allies.  But  we  have  io  many  good  and  fafe  medicines  for 
all  thefe  purpofes,  that  there  feems  no  occaiion  for  our  ha* 
ving  recourse  to  iuch  as  thefe,  whrchfhow  fo  many  ligns  of 
mifchief. 

VOMIT.  See  Emetic. 

VOMITING,  a  retrograde  fpafmodic  motion  of  the 
mufcular  fibres  of  the  cefophagus,  ftomach,  and  interlines, 
attended  with  ftrong  convulsions  of  the  mufcles  of  the 
abdomen  and  diaphragm ;  which,  when  gentle,  create  a 
naufea  ;  when  violent,  a  vomiting. 

VOORN,  one  of  the  iflands  of  Holland,  bounded  by  the 
river  Maes,  which  divides  it  from  the  continent  and  the 
ifiand  of  Iflemunde,  on  the  north  ;  by  the  fea  called  the 
Bies-bofeh,  on  the  eaft ;  by  another  branch  of  the  Maes,  which 
divides  it  from,  the  ifla*nds  of  Goree  and  Overfiackee,  on  the 
fouth  ;  and  by  the  German  fea  on  the  welt ;  being  about 
24  miles  long,  and  5  broad. 

VORTEX,  in  meteorology,  a  whirlwind,  or  hidden, 
rapid,  and  violent  motion  of  the  air  in  gyres,  or  circles. 

Vortex  is  alfo  ufed  for  an  eddy  or  whirlpool ;  or  a  body 
of  water,  in  certain  Teas  or  rivers,  which  run  rapidly  ai*  und, 
formica  fort  of  cavity  in  the  middle. 

Vortex,  in  the  Cartefian  philofophy,  is  a  fyftem  or  col¬ 
lection  of  particles  of  matter  moving  the  fame  way,  and 
round  the  fame  axis. 

VORTICELLO.  See  Microscope,  Vol.  XL  page 

745- 

VOSSIUS  (John  Gerard),  one  of  the  molt  learned  and 
laborious  writers  of  the  17th  century,  was  of  a  confiderable 
family  in  the  Netherlands  ;  and  was  born  in.  1577,  in- the 
Palatinate,  near  Heidelberg,  at  a  place  where  his  father, 
Jonn  Voffius,  was  mlnilter.  He  became  well  ikilled  in 
polite  literature,  hiftory,  and  facred  and  profane  antiquities, 
and  was  made  director  of  the  college  of  Dort.  He  was  at 
length  made  profeffor  of  eloquence  and  chronology  at  Ley¬ 
den,  from  whence  he  was  called  in  1633  to  Amfterclam,  to 
fill  the  chair  of  a  profeffor  of  hiftory.  He  died  in  1649. 
He  wrote  many  learned  works,  of  which  a  complete  edition 
has  been  printed  at  Amfterdam,  in  9  vols  folio. 

Vossius  (Ifaac),  a  man  of  great  parts  and  learning,  the 
fon  of  John  Gerard  Voffius,  was  born  at  Leyden  in  1618. 
He  had  no  other  tutor  but  his  father,  and  employed  his 
whole  life  in  fludying  :  his  merit  recommended  him  to  a 
correfpondence  with  queen  Cliriflina  of  Sweden  ;  he  made 
feveral  journeys  into  Sweden  by  her  order,  and  had  the 
honour  to  teach  her  the  Greek  language.  In  1670  lie 
came  over  to  England,  where  king  Charles  made  him  canon 
of  Windfor;  though-  he  knew  his  cliara&er  well  enough  to 
fay,  That  there  was  nothing  that  Voffius  ref  ufed  to  believe, 
excepting  the  Bible.  He  appears  indeed  by  his  publica¬ 
tions,  which  are  neither  fo  uieful  nor  fo  numerous  as  his  fa¬ 
ther’s,  to  have  been  a  moft  credulous  man,  while  he  afforded 
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of  an  affembly,  where  any  affair  is  to  be  carried  by  a  majori-  ^ 
ty  ;  but  more  particularly  ufed  for  the  refolves  of  the  mem¬ 
bers  of  either  lioufe  of  parliament. 

VOTIVE  medals,  ^thofe  on  which  are  expreffed  the 
vows  of  the  people  for  the  emperors  or  empreffes.  See  Me¬ 
dal. 

VOW,  a  folcmn  and  religious  promife  or  oath.  See 
Oath. 

The  ufe  of  vows  is  found  in  mofl  religions.  They  make 
up  a  confiderable  part  of  the  Pagan  worfhip,  being  made 
either  in  confequence  of  fome  deliverance,  under  fome  pref- 
fing  neceflity,  or  ior  the  fuccefs  of  fome  enterprizc.  A- 
lTiong  the  Jews,  all  vows  were  to  be  voluntary,  and  made  by 
perfons  wholly  in  their  own  power ;  and  if  fucli  perfon 
made  a  vow  in  any  thing  lawful  and  poffible,  he  was  obliged 
to  fulfil  it.  If  he  appointed  no  particular  time  for  accom- 
plifhing  his  vow,  he  was  bound  to  do  it  inftantly,  left  by 
delay  he  fhould  prove  lefs  able,  or  he  unwilling,  to  execute 
his  promife.  Among  the  Romanifts,  a  perion  is  conftituted 
a  religious  by  taking  three  vows  ;  that  of  poverty,  chaftity, 
and  obedience. 

Vows,  among  the  Romans,  fignified  facrifices,  offerings, 
prefents,  and  prayers  made  for  the  Caffars,  and  emperors, 
pai  titulary  for  their  profperity  and  the  continuance  of  their 
empire,  Thefe  were  at  firft  made  every  5  years,  then 
every  15,  and  afterwards  every  20,  and  were  called  quinquen- 
nalw ,  decennalia ,  zudvinctnnalia. 

VOWEL,  in  grammar,  a  letter.which  affords  a  complete 
found  of  itfelf,  or  a  letter  fo  fimple  as  only  to  need  a  bare 
opening  of  the  mouth  to  make  it  heard,  and  to  form  a  dr- 
ftinft  voice.  The  vowels  are  fix  in  number,  viz.  A,  E,  I, 

O,  U,  Y. 

Vowel  (John).  See  Hooker. 

UPHOLSTER,  Upholsterer,  or  Upholder ,  a  tradef- 
man  that  makes  beds,  and  all  forts  of  furniture  thereunto 
belonging,  See.  . 

UPLAND,  denotes  high  ground,,  or,  as  fome  call  it, 
terra Jirma ,  by  which,  it  Hands  oppoied  to  iuch  as  is  moorifli, 
marlhy,  or  low. 

Upland,  a  province  of  Sweden,  bounded  on  the  north- 
eaft  by  the  Baltic  Sea,  on  the  fouth  by  the  fea  of  Suderma- 
nia,  and  on  the  weft  by  Weftmania  and  Geftricia,  from 
which  it  is  feparated  by  the  river  Dela.  It  is  about  70 
miles  in  length  and  4  5  in  breadth,  and  contains  mines  of 
iron  and  lead-  Stockholm  is  the  capital. 

UPS  AL,  a  rich  and  confiderable  city  of  Sweden,  in  Up¬ 
land,  w  ith  a  famous  univerfity,  and  an  archbifnop’s  fee.  The 
town  is  pretty  large,  and  as  ftraight  as  a  line  ;  but  moft  of 
the  houfes  are  of.  wood,  covered  with  birch- bark,  with  turf 
on  the  top.  On  an  eminence,  to  the  fouth  of  the  town,  is 
a  ruined  caftle.  Thole  that  view  the  town  from  hence 
would  take  it  to  be  a  garden,  whofe  ftrects;  reprefeni  the 
alleys  ;  and  the  houfes,  which  are  covered  with  turf,  the- 
grafs-plats.  It  was  formerly  the  refidence  of  the  kings,  and  is 
now  the  ufual  place  where  they  ar^  crowned.  It  is  Rated 
on  the  river  Sala,  over  which  there  are  two  bridges.  It  is 
27  miles  north-well  of  Stockholm.  E,  Long.  17.  48.  N. 

Lat.  co.  52. 

UPUPA,  in  ornithology  ;  a  genus  belonging  to  the  order 
of pica.  The  beak  is  arcuated,  convex,  and  fomething  blunt ; 
die  tongue  is  obtufe,  triangular,  entire,  and  very  fhort ;  and 
the  feet  are  fitted  for  walking.  There  are  ten  fpecies  ;  one 
of  which,  the  epops,  hoopoe,  or  dung-bird,  is  frequently  feen 
in  Lrkain.  It  may  be  readily  diftingnifhed  from  all  others 
that  vifit.thia  ifiand  by  its  beautiful  creft,  which  it  can  ered 

or 
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TT!  or  ileprefs  at  pleafure.  It  is  in  length  15  inches;  the 
111  bi\\  ;s  black,  two  inches  and  a  half  long,  {lender,  and  incur- 
anil.  vated  ;  the  irides  are  hazel :  the  cre'ft  confifls  of  a  double 
row  of  feathers  ;  the  higheft  about  two  inches  long ;  the 
tips  are  black,  their  lower  part  of  a  pale  orange  colour  :  the 
neck  is  of  a  pale  reddifli  brown  ;  the  break  and  belly  white; 
the  letter  coverts  of  the  wings  are  of  a  light  brown  ;  the 
back,  feapulars,  and  wings,  cro  Jed  with  broad  bars  of  white 
and  black  ;  the  rump  is  white  ;  the  tail  confifls  of  only  10 
leathers,  white  masked  with  black,  in  form  of  a  crefcent, 
the  horns  pointing  towards  the  end  of  the  feathers.  TLhe 
legs  are  fhort  and  black;  the  exterior  toe  is  clofely  united 
at  the  bottom  to  the  middle  toe. 

According  to  Linnaeus,  it  takes  its  name  from  its  note, 
which  has  a’ found  fimilar  to  the  word  ;  or  it  may  be  deri- 
ved  from  the  French  huppe ,  or  “crefted:”  it  breeds  in 
hollow  trees,  and  lays  two  afh-coloured  eggs  :  it  feeds  on  in- 
feds,  which  it  picks  out  of  ordure  of  all  kinds.  Dr  Pallas 
attirms,  that  it  breeds  in  preference  in  putrid  carcafes  ;  and 
that  lie  had  feen  the  neil  of  one  in  the  privy  of  an  uninha¬ 
bited  houfe,  in  the  fuburbs  of  Tzaritlyn.  .  # 

Ovid  lays  that  Tereus  was  changed  into  this  bird  : 

Vertitur  in  volucrem\  cuijlant  in  vertice  crijlx, 

Prominet  tmmodicum  pro  longa  cufpidte  rojlrum  .* 

Nomen  epops  volttcn .  Metam.  lib.  vi.  1.  672. 

Tereus,  through  grief  and  hafle  to.be  reveng’d, 

Shares  the  like  fate,  and  to  a  bird  is  chang’d. 

Fix’d  on  his  head  the  crefted  plumes  appear. 

Long  is  his  beak,  and  fharpen’d  as  a  fpear.  CroxaJ. 

UR  (anc.  geog.),  a  citadel  of  Mefopotamia,  fituated  be¬ 
tween  the  Tigris  and  Niiibis ;  taken  by  fome  for  Ur  of  the 
Chaldees,  the  refidence  of  Abraham.  What  feems  to  con¬ 
firm  this  is,  that  from  Ur  to  Haran,  the  other  refidence  of 
the  patriarch,  the  road  lies  dire&ly  for  Palelline.  And  it 
is  no  objedion  that  Ur  is  faid  to  be  in  Mefopotamia  ;  be- 
canfc  the  parts  next  the  Tigris  were  occupied  by  the  Chal¬ 
deans,*  as  feems ‘to  be  confirmed  from  Ads  vii.  2,  4.  It  is 
called  Orche ,  in  Strabo  ;  Orchoe9  in  Ptolemy. 

URALLIAN  Chain,  a  range  of  mountains  which 
form  part  of  the  boundaries  of  Afia,  and  anciently  known  by 
the  name  of  Riphxi  Montes .  See  Riphjbi  Montes ,  &c. 

URANIA,  in  fabulous  hiftory,  one  of  the  nine  Mufes, 
was  fuppofed  to  prefide  over  aftronomy.  .  She  is  commonly 
I  reprefented  in  an  azure  robe,  crowned  with  ilctrs,  and  iup- 
I  porting  a  large  globe  with  both  hands. 

I  URANIUM,  a  foflil  found  at  Johan georgenftad  in  Sa¬ 
xony,  and  at  Joachimftal  in  Bohemia,  afid  is,  by  the  miners, 
called  Pechb/end .  M.  Werner,  a  German  mineralogift,  be¬ 
ing  convinced  that  it  was  not  a  blend,  gave  it  the  name  of 
Ftrrum  Ochraceum  Piceum ,  and  thought  it  contained  the 
lungftic  acid  combined  with  iron  :  but  M.  Klaproth  is  of  a 
contrary  opinion,  and  maintains  that  it  is  very  different  from 
wolfrairp  There  are  (he  fays)  two  varieties  of  pechblend: 
the  one  is  of  a  dark  grey  colour,  with  very  little  biilliancy, 
the  particles  of  which  have  the  form  of  a  flattened  con¬ 
choid  ;  it  is  not  very  hard,  and,  when  triturated,  becomes 
a  black  powder:  its  mean  fpeeific  gravity  is  7,  5.  Ike 
other  is  ditlinguifhed  by  its  black  colour,  though  it  fome- 
times  aiTumes  a  reddijfh  tint  :  its  furface  is  more  brilliant  than 
that  of  the  former,  and  icfembles  pit- coal  ;  it  is  alfo  leis 
hard  ;  and  the  black  powder,  to  which  it  is  reduced  by  tri¬ 
turation,  has  a  greenilh  hue.  This  kind  is  generally  dif- 
covtred  in  compact  mattes,  lying  between  ftrata  of  a  mica¬ 
ceous  lcliifl,  which  is  found  to  be  decompounded.  In  the 
internal  parts  of  this  Hone,  it  is  not  uncommon  to  meet  with 
veins  of  a  peculiar  yellow  metallic  earth.  1  he  pechblend  is 
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foluble  in  the  nitric  and  in  the  nitro-muriatic  acids,  partial-  Uranofcc- 
ly  fo  in  the  muriatic,  but  not  at  all  in  the  fulphuric.  hrom  l)ljs 
thefe  folutions,  the  unfaturated  ferruginous  prufliat  of  potatti,  urinal, 
or  phlogifticated  alkali,  precipitates  the  metallic  fubftance,  ' 

which  then  refembles  -kermes  mineral  in  colour.  I  his, 
when  it  does  not  unite  in  flakes,  but  is  uniformly  cHffufed 
in  the  folution,  may  be  confidercd  as  one  of  the  mofl  di- 
ftinguifhing  characters  of  the  pechblend  ;  another  is,  that 
the  precipitates,  effected  by  the  volatile  and  fixed  alkalis, 
are  yellow;  the  fixed  cauflic  alkalis  giving  it  a  lemon  colour, 
the  aerated  alike  yellow.  This  yellow  oxyd,  or  calx,  cannot 
be  fufed  with  alkalis.  As  this  foffil  cannot  be  cl  a  tted  either 
among  the  zinc  or  iron  ores,  and  is  very  different  from 
tungilein,  M.  Klaproth  propofes  to  give  to  it  the  appellation 
of  Uranium  ;  and  he  di (tributes  it  into  the  following  fpecies: 

1.  Uranium  fulphuratum .  (a)  Dark  gray,  often  exhibiting 
traces  of  Galena,  (b)  Black,  refembling  pit  coal. 

2.  Uranium  Ochraceum .  Brimftone  colour,  lemon  colour, 
deep  yellow,  reddifli  brown. 

3.  Uranium  Spathofum.  {a)  Tinged  with  green  by  copper, 

(£)  Yellow.  This  is  the  green  mica  or  chalcolithe. 

URANOSCOPUS,  in  ichthyology,  a  genus  of  fifties 
belonging  to  the  order  of  jugulares.  The  head  is  large, 
rough,  and  deprefled,  the  upper  jaw  being  fhorter  than  the 
under  one  ;  there  are  fix  dentated  rays  in  the  membrane 
of  the  gills  ;  and  the  anus  is  in  the  middle  of  the  body. 

There  arc  two  fpecics,  one  of  which  is  found  in  the  Medi¬ 
terranean  Sea. 

Raphael  d’URRINO.  See  Raphael. 

URCHIN,  in  zoology.  See  Echinus. 

URETERS,  in  anatomy.  See  Anatomy,  tp  10 1. 

URETHRA,  in  anatomy.  See  Anatoey,  n3 107. 

URIM  and  Thummim,  among  the  ancient  Hebrews,  a 
certain  oracular  manner  of  coniulting  God,  which  was  done 
by  the  high  prieft  dretted  in  his  robes,  and  having  on  his 
peCtoral  or  break  plate. 

Vt.ious  have  been  the  fentiments  of  commentators  con¬ 
cerning  the  nrim  and  thummim.  Jofcphus,  and  feveral 
others,  maintain,  that  it  meant  the  precious  Hones  fet  in 
the  high-prieft’s  break-plate,  which  by  extraordinary  liiftre 
made  known  the  will  of  God  to  thofe  who  confulted  him. 

Spencer  believes  that  the  urim  and  thummim  were  two 
little  golden  figures  fhut  up  in  the  peCtoral  as  in  a  purfe, 
which  gave  refponfes  with  an  articulate  voice.  In  fhort, 
there  arc  as  many  opinions  concerning  the  urim  andthumrnim. 
as  there  are  particular  authors  that  wrote  about  them.  fLhe 
fafek  opinion,  according  to  Broughton,  feems  to  be,  that 
the  words  unm  and  thummim  lignify  fome  divine  virtue  and 
power  annexed  to  the  break-plate  of  the  high- prieft,  by 
which  an  oraculous  anfwer  was  obtained  from  God  when  he 
was  confulted  by  the  high-prieft  ;  and  that  this  was  called 
urim  and  thummim ,  to  exprefs  the  clearnefs  and  perfe&ion 
which  thefe  oracular  anfwers  always  carried  with  them  ;  for 
urim  fignifies  «  light,”  and  thummim  “  perfe&ion  thefe 
anfwers  not  being  imperfc&  and  ambiguous,  like  the  heathen 
oracles,  but  clear  and  evident.  The  ufe  made  of  the  urim 
and  thummim  was  to  confult  God  in  difficult  cafe&  relating 
to  the  whole  ftate  of  Ifrad  ;  and  fometimes  in  cafes  relating 
to  the  king,  the  fanhedrim,  the  general  of  the  army,  or  fome 
other  great  perfonage. 

URINAL,  in  medicine,  a  vettel  fit  to  receive  and  hold 
urine,  and  ufed  accordingly  for  the  convenience  of  fick  per- 
fons.  It  isnfually  of  glals,  and  crooked;  and  fometimes 
it  is  filled  with  milk,  to'  affuage  tlic  pain  of  the  gravel. 

Urinal,  in  chtmiftfy,  is  .an  oblong  glafs  veffel,  clofed 
for  making  folutions,  and  fo  called  from  its  lefembiance  to 
the  glaJes  in  which  urine  is  fet  to  fettle  for  the  inrpe&ion 
of  the  phyfician. 

■  4  S  2  -  URINE, 
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URINE,  a  ferous  and  faline  fluid,  feparated  from  the  and  neck 
blood,  and  carried  by  the  emulgent  arteries  to  the  kidneys, 

-  fTOm  whence  it  defeends  to  the  bladder  by  the  ureters,  and 
is  from  time  to  time  emitted  thence  by  the  canal  of  the 
urethra.  See  Anatomy,  n°  107.  For  the  analyfls  of 
urine,  fee  Chemistry. 

URN,  a  kind  of  vafe,  of  a  roundifli  form,  but  biggeft  in 
the  middle,  like  the  common  pitchers,  now  feldom  ufed  but 
in  the  way  of  ornament  over  chimney-pieces,  in  bullets,  &e. 

The  '>reat  ufe  of  urns  among  the  ancients,  was  to  oreferve 
the  afhes  of  the  dead  after  they  were  burnt  ;  for  which 
reafon  they  were  called  cineraria ,  and  urn a  cineraria ,  and 
were  placed  fometimes  under  the  tomb-ftone  whereon  the 
epitaph  was  cut ;  and  iometimes  in  vaults  in  their  own 
houles.  Urns  were  alfo  ufed  at  their  facrifkes  to  put  liquid 
things  in. 

UROGALLUS,  in  ornithology.  See  Tetrao. 

URSA,  in  ailronomy,  the  name  of  two  conllellations  in 
the  northern  hemifphere. 

URSUL1NES,  is  church  hiflory,  an  order  of  nuns, 
founded  originally  by  St  Angela  of  Brefcia.  in  the  year 
*53  7  5  and  io  called  from  St  Urfula,  to  wdiom  they  were 
dedicated. 

URSUS,  the  bear  ;  a  genus  of  quadrupeds  belonging 
to  the  order  at  fere*  There  are  fix  lore-teeth  in  the  upper 
jaw,  alternately  hollow  in  the  iniide,  and  fix  in  the  under 
jaw,  the  two  lateral  ones  being  lobated.  The  dog-teeth 


teeth';  Ihe  hair  Iongr 
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,  fhort  round  ears ;  great  , 

foft,  and  white,  tinged  in  fome  parts  with  yellow  :  growin 
to  a  vail  fize  ;  the  fit  ins  of  fome  being- 13  feet  long.  See 
Plate  DX.  fig.  3. 

This  animal  is  confined  to  .the  coldefl:  part  of  the  globe ; 
it  has  been  lound  as  far  as  navigators  have  penetrated  north¬ 
wards,  above  lat.  80.  The  frigid  climes  only  feem  adapted 
to  hs  nature  ;  for  we  do  not  learn  from  any  authority  that 
it  is  met  with  farther  fouth  than  Newfoundland.  Its  bounds 
in  refpedt  to  longitude  are  alfo  very  limited  ;  being  an  animal 
unknown  except  on  the  Ihores  of  Hudfon’s  Bay,  Greenland, 
and  Spitzberg.cn,  on  one  fide,  and  thofe  of  Nova  Zembla 
on  the  other  ;  for  fuch  as  have  appeared  in  other  parts  have 
been  brought  there  involuntarily  on  floating  iflands  of  ice ; 
io  that,  the  intermediate  countries  of  Norway  and  Iceland 
me  acquainted  with  them  but  by  accident.  We  cannot 
trace  them  farther  caft  than  Nova  Zembla ;  though  the 
frozen  fea,  that  is  continued  from  thence  as  far  as  the  land 
of.  Tfchuklchi,  that  lies  above  Kamtfchatka,  is  equally 
luited  to  their  nature.  The  late  hilt  cries  of  thofe  countries 
are  filent  in  refpebb  to  them. 

During  fummer,  the  white  bears  are  either  refident  ou 
iflands  of  ice,  or  pafnng  from  one  to  another :  they  fvvim 
admirably,  and  can  continue  that  exercife  *  fix  or  feven 
leagues,  and  dive  with  great  agility.  They  brinrr  two 
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•e  iolitary  and  conical;  the  eyes  arefurnifhed  with  a  nic-  one  another.  Their  winter  retreats  aie  under  the-fnow, 


young.  at  a  time  :  the  affe£lion  between  the  parents  and 
them  is  fo  ftrong,  that  they  would  die  rather  than  defert 


titating  membrane  ;  the  nofc  is  prominent ;  and  there  is  a 
crooked  bone  in  the  penis.  There  are  eight  fpecies  ;  the 
principal  of  which  are, 

1.  Argos,  the  black  bear,  has  ftrong,  thick,  and  clumfy 
lirUDs  ;  very  fhort  tail ;  large  feet  ;  body  covered  with  very 
long  and  fhaggy  hair,  variouajrin  its  colour  :  the  largeft  are 
of  a  rufty  brown  ;  the  fmalleifcof  a  deep  black  :  fome  from 
the  confines  of  Ruflia  black,  mixed  with  white  hairs,  called, 
by  the  Germans,  /river  Lear  ;  and  fome  (but  rarely)  are 
found  in  Tartary  of  a  pure  white.  It  inhabits  the  north 
parts  of  Europe  and  Alia;  the  Alps  of  Switzerland,  and 
Dauphine  ;  Japan  and  Ceylon  ;  North  America  and  Peru. 
The  brown  bears  are  Iometimes  carnivorous,  and  will  de- 
flroy  cattle,  and  eat  cairion  ;  but  their  general  food  is 
roots,  fruits,  and  vegetables :  they  will  robe  the  fields  of 
peale ;  and  when  they  are  ripe,  pluck  great  quantities  up, 
beat  the  peafe  out  of  the  hulks  on  fome  hard  place,  eat 
them,  and  carry  off  the  ft  raw  :  they  will  alfo,  during  win¬ 
ter,  break  into  the  farmer’s  yard,  and  make  great  havock 
among  his  flock  of  oats  ;  they  are  alfo  particularly  ford 
of  honey.  The  flefh  of  a  bear  in  autumn,  when  they  are 
exceflivcly  fat,  by  feeding  on  acorns,  and  other  maft,  is  de¬ 
licate  food  ;  and  that  of  the  cubs  Hill  finer  ;  but  the  paws 
of  the  old  bears  are  reckoned  the  mold  exquifite  raorfel ; 
the  fat  white,  and  very  fweet  ;  the  oil  excellent  for  ftrains 
and  old  pains.  The  latter  end  of  autumn,  after  they  have 
fattened  themfeLves  to  the  greateft  degree,  the  bears  with¬ 
draw  to  their  dens,  where  they  continue  for  a  great  number 
o!  days  in  total  inactivity  and  abftinence  from^food,  having 
no  other  nourifliment  than  what  they  get  by  fucking  their 
feet,  where  the  fat  lodges  in  great  abundance  ;  their  retreats 
are  either  in  cliffs  of  rocks,'  in  the  deepeft  receffes  of  the 
thickeft  woods,  or  in  the  hollows  of  ancient  trees,  which 
they  alcend  and  defeend  with  furprifing  agility  :  as  they 
lay  in  no  winter-proviflons,  they  arc  in  a  certain  fpace  of 
time  forced  from  their  retreats  by  hunger,  and  come  out 
extremely  lean  :  multitudes  are  killed  annually  in  America, 
for  the  fake  of  tlieir^flefh  or  flun  ;  which  laft  makes  a  con- 
iidei^ble  article  of  commerce. 

2-  Mari  limits,  the  polar  or  white  bear,  has  a  long  head 


in  which  they  form  deep  dens,  fupported  by  pillars  of 
the  fame.  I  hey  feed  on  fifh,  feals,  and  the  carcafes  of 
wnalea,  and  on  human  bodies,  which  they  will  greedily 
tear  up  :  they  feem  very  fond  of  human  blood  ;  and  are  fo 
fearlefs  as  to  attack  companies  of  armed  men,  and  even  to 
board  fmall  veflels.  When  on  land,  they  live  on  birds  and 
their  eggs  ;  and  allured  by  the  feent  of  feals  flefh,  often 
break  into  and  plunder  the  houfes  of  the  Greenlanders  : 
their  greateft  enemy  in  the  brute  creation  is  the  morfe, 
with  whom  they  have  terrible  conflicts,  but  are  generally 
weiftca,  the  vaft  teeth  of  the  former  giving  it  a  fuperiority. 
The  flefh  is  white,  and  faid  to  tafte  *like°mutton  :  the  fat 
is  melted  ipr  train-oil,  and  that  of  the  feet  ufed  in  medicine  : 
but  the  liver  is  very  unwholefome,  as  three  of  Barenlz’s, 
failors  experienced,  who  fell  dangeroufly  ill  on  eating  fome 
ot  it  boiled.  One  of  this  fpecies  was  brought  over  to 
England  a  few  year3  ago;  it  was  very  furious,  almolt 
always  in  motion,  roared  loud,  and  feemed  very  uneafy, 
except  when  cooled  by  having  pailiulls  of  water  poured  on  it. 

3.  The  lufeus,  or  wolverene,  has  a  black  fharp  pointed 
vifage ;  fhort  r&und^d  ears,  abnoft;  hid  in  the  hairs ;  the 
lides  of-  a  yellowifh  brown,  which  paffes  in  form  of  a  band 
quite  over  the  hind-part  of  the  back,  above  the  tail ;  the 
legs  are  very  ftrong,  thick  and  fhort,  of  a  deeo  black  :  the 
whole  body  is  covered  with  very  long  and  thick  hair,  which 
varies  in  colour  according  to  the  feafon.  It  inhabits  Hud- 
fords  Bay  and  Canada,  as  far  as  the  ftraits  of  Michibmaki- 
nac  ;  is  found  under  the  name  of  the  glutton  in  the  north 
parts  of  Europe  and  Afia,  being  a  native  of  the  raoft  rigo- 
rous  climates. 

It  is  a  moft  voracious  animal,  and  flow  of  foot  ;  fo  is 
obliged  to  take  its  prey  by  furprife.  In  America  it  is  called 
the  beaver- eater,  watching  thofe  animals  as  they  come  out 
of  their  houfes,  and  fometimes  breaking  into  their  habitations, 
and  devouring  them.  It  often  lurks  on  trees,  and  falls  on 
the  quadrupeds  that  pafs  under  ;  will  fallen  on  the  horfe, 
elk,  or  flag,  and  continue  eating  a  hole  into  its  body,  till 
the  animal  falls  down  with  the  pain  ;  or  elic  will  tear  out 
its  eyes  :  no  force  can  difengage  it ;  yet  fometimes  the  deer 
in  their  agony  have  been  known  to  deftroy  it,  ty  running 
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their  head  violently  -againft  a  tree.  It  devours  the  iiatis, 
or  white  fox  ;  fearehes  for  the  traps  laid  for  the  fables  and 
'other  animals  :  and  is  often  beforehand  with  the  huntfmen, 
who  fuilain  great  Ioffes  by  the  glutton  :  authors  have  pre¬ 
tended  that  it  feeds  lb  voracioufly,  that  at  length  it  is  in 
danger  of  burfling  ;  and  that  it  is  obliged  to  eafe  itftlf  of 
jits  load,  by  fqueezing  it  out  between  two  trees. 

In  a  wild  Rate,  it  is  vaftly  fierce  ;  a  terror  to  both  wolf 
and  bear,  which  will  not  prey  on  it  when  they  find  it  dead, 
f  peihaps  on  account  of  its  being  fo  very  fetid,  fmelling  like 
a  pole-cat :  it  makes  a  ftrong  refiflance  when  attacked  ; 
will  tear  the  Rock  from  the  gun,  and  pull  the  traps  it  is 
caught  in  to  pieces.  Notwithstanding  this,  it  is  capable  of 
being  tamed,  and  of  learning  feveral  tricks.  It  burrows,  and 
has  its  den  under  ground..  The  fkin  is  fold  in  Siberia  for 
4s.  or  6s. ;  at  Jakutfk  for  12s.  :  and  Rill  dearer  at  ]£amt- 
fchatka,  where  the  women  drefs  their  hair  with  its  white 
paws,  which  they  efterm  a  great  ornament.  The  fur  is 
greatly  eReemed  in  Europe:  that  of  die  north  of  Europe 
and  Alia,  whole  ikins  are  iometimes  to  be  feen  in  the  furriers 
[hops,  is  much  finer,  blacker,  and  more  glofiy  than  that  of 
the  wolverene,  or  American  kind.  The  glutton  has  by 
I  fome  authors  been  confounded  with  the  hyaena. 

4.  The  /otor,  or  raccoon,  has  the  upper  part  of  the  body  co¬ 
vered  with  hair,  afh-coloured  at  the  root,  whitifh  in  the  mid¬ 
dle,  and  tipped  with  black  ;  tail  very  bufiiy,  annulated  with 
black  ;  toes  black,  and  quite  divided.  —  It  inhabits  the  warm 
and  temperate  parts  of  America  ;  fs  found  alfo  in  the  moun¬ 
tains  of  Jamaica,  and  in  the  ifles  of  Maria,  between  the 
fouth  point  of  California  ^nd  Cape  Corientes,  in  the  South 
Sea  :  is  ealily  trade  tame,  very  good-natured,  and  fportive; 
but  as  unlucky  as  a  monkey.  It  is  almoR  always  in  mo¬ 
tion  ;  and  very,  inquiiitive,  examining  every  thing  with  its 
paws.  It  mikes  ufe  of  them  as  hands  ;  fits  up  to  eat  ;  is 
extremely  fond  of  fwcet  things,  and  ftrong  liquors,  and  will 
get  exceflively  drunk.  It  has  all  the  cunning  of  a  fox  ;  and 
is  vtry  deftrudliVe  to  poultry  ;  but  will  eat  all  forts  of  fruits, 
green  corn,  & c.  At  low  water  it  feeds  much  on  oyilers, 
and  will  watch  their  opening,  and  with  its  paw  fnatcli  out 
the  f.fh  ;  it  fometimes  is  caught  in  the  (hell,  and  kept  there 
till  drowned  by  the  coming  in  of  the  tide  :  it  is  alfo  fond 
of  crabs.  It  climbs  very  nimbly  up  trees.  It  is  hunt¬ 
ed  for  its  Rein  ;  the  fur  is  next  to  that  of  the  beaver  for  ma¬ 
king  hats. 

5.  The  melts,  or  common  badger,  is  an  animal  of  a  .very 
clumfy  make,  with  fhort  thick  legs,  long  claws  on  the  fore 
feet,  and  a  fetid  white  matter  exuding  from  the  orifice  be¬ 
low  the  tail.  It  inhabits  moft  parts  of  Europe,  as  far  north 
i  as  Norway  and  RuiTia,  and  the  Rep  or  defer t  beyond  Oren- 
fcurgh,  in  the  Ruffian  Aliatic  dominions,  north  of  the  Caf- 
'  pian  Sea  :  inhabits  alfo  China,  and  is  often  found  in  the 
butchers  flops  in  Pekin,  the  Chiuele  being  loud  of  them  ; 
but  a  fcarce  animal  in  moil  countries.  It  feldom  appears 
in  the  day  ;  confines  itfelf  much  to  its  hole  ;  is  indolent  and 


ileepy  ;  generally  very  fat;  feeds  by  night;  eats  roots, 


fruits,  grafs,  infe&s,  and  frogs  ;  but  is  not  carnivorous  :  it 
runs  fiowly  ;  when  overtaken,  it  comes  to  bay,  arid  defends 
itfelf  vigoroufiy. ;  its  bite  is  dangerous.  It  burrows  under 
ground  ;  makes  feveral  apartments,  but  forms  only  one  en¬ 
trance  frovn  the  furface.  It  is  hunted  during  night  for  the 
jfcin,  which  ftrves  for  piftol- furniture  ;  the  hairs  for  making 
b nifties  to  foiten  the  fhades  in  painting.  Its  fiefh  makes 
good  bacon. 

URTICA,  in  botany  :  A  genus  of  plants  of  the  clafs  of 
momscia,  and  order  of  tetrctidrm  ;  and  in  the  natural  fyftem 
clafied  under  the  53d  order,  Scabrida.  The  fmall  flower 
has  a  calyx  of  lour  leaves  ;  no  corolla  ;  a  nectarium  minute, 
central,  urn-fafliioned.  The  female  a  bivalve  calyx  j  and  a 
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Angle,  oval,  glofiy  feed.  There  are  28  fpecies  ;  three  of 
which  are  Britifh  plants. 

1.  The  p\ lui if  tray  Roman  nettle,  has  a  ftalk  branched,^ 
two  or  three  feet  high.  Leaves  oppofite,  oval,  ferrated, 
Ringing.  Fruit  globofe. 

2.  The  urensy  lefs  Ringing  nettle,  has  a  Rem  a  foot  high. 
Leaves  rour.difii,  deeply  ferrated,  oppofite,  burning.  The 
Rings  are  very  curious  micro fcopic  ohje<Rs  :  they  confift  of 
an  exceedingly  fise  pointed,  tapering,  hollow  fubRar.ce,  with 
a  perforation  at  the  point,  and  a  bag  at  the  bale.  When 
the  fpring  is  prefled  upon,  it  readily  perforates  the  Ikin,  and* 
at  the  fame  time  forces  up  fome  of  the  acrimonious  liquor 
contained  in  the  bag  into  the  wound. 

3.  The  doicQy  common  nettle,  has  a  fquare  firm  Remr 
three  or  four  feet  hi:  h.  Leaves  heart-flipped,  long-pointed, 
ferrated,  befet  with  Rings.  Flowers  in  long  catkins.  The 
aculei,  or  Rings  of  the  nettle,  have  a  fmall  bladder  at  their 
bafe  full  of  a  burning  corrofive  liquor  :  when  touched,  they 
excite  a  bldler,  attended  with  a  violent  itching  pain,  though 
the  Ring  does  not  appear  to  be  tubular,  or -perforated  at  the 
top,  nor  any  vifible  liquor  to  be  infufed  into  the  pun&ure 
made  by  it  in  the  flefh.  It  ieems  certain,  however,  that 
fome  of  this  liquor  is  infinuated  into  the  wound,  though  in- 
viiibly,  fince  the  Rings  of  the  dried  plant  excite  no  pain. 

Nettle-tops  in  the  fpring  are  often  boiled  and  eaten  by  the 
common  people  inftead  of  cabbage-greens. 

In  Arran,  and  other  iflands,  a  rennet  is  made  of  a  firong 
deco&ion  of  nettles  :  a  quart  of  fait  is  put  to  three  pints  of 
the  deco&ion,  and  bottled  up  for  ule.  A  common  fpoon- 
ful  of  this  liquor  will  coagulate  a  large  bowl  of  milk  very 
readily  and  agreeably.  The  Ralks  of  nettles  are  fo  like  in 
quality  to  hemp,  that  in  fome  parts  of  Europe  and  Siberia 
they  have  been  manufactured  into  cloth,  and  paper  has  been- 
made  of  them.  The  whole  plant,  particularly  the  root,  is 
eReemed  to  be  diuretic,  and  has  been  recommended  in  the 
jaundice  and  nephritic  complaints.  It  is  alio  reckoned  a- 
Itringcnt ;  and  of  fervice  in  all  kinds  of  hsemorrhagies,  but' 
is  at  prefent  but  little  in  pradfice.  The  roots  boiled  will 
dye  yarn  of  a  yellow  colour.  The  larvse,  or  caterpillars  oF 
many  fpecies  of  butterflies,  feed  on  the  green  plant  ;  and 
iheep  and  oxen  will  readily  eat  the  dried. 

Urtica  Marina.  See dm m a Flower. 

USANCE,  in  commerce,  is  a  determined  time  fixed  for* 
the  payment  of  bills  of  exchange,  reckoned  either  from  the 
day  of  the  bills  being  accepted,  or -from  the  day  of  their* 
date  ;  and  thus  called  becaufe.  regulated  by  the  ufage  and 
cuflom  of  the  places  whereon  they  are  drawn. 

USE,  in  law,  the  profit  ©r  benefit  of  lands  and  tenements; 
or  a  truR  and  confidence  repofed  in  a  perfon  for  the  hold¬ 
ing  of  lands,  &c.  that  he  to  whofe  ufe  the  trait  is  made  fhall 
receive  the  profits. 

USHANT,  an  ifland  of  France,  K-  miles  weft  of  the 
coafi  of  Btitanny,  at  the  entrance  of  the  Britifiv  Channel. 

USHER  (James),  archbiffiop  of  Armagh,  one  of  the 
moit  illuilrious  prelates  in  the  17th  century,  as  well  with  re- 
fpeei  to  his  piety  and  other  virtues,  as  his  uncommon  erudi¬ 
tion,  was  born  in  Dublin  in/ 1580,  and  it  is  laid  that  two 
of  his  aunts  taught  him  thread,  though -they  were  both  born, 
bliud.  Dublin  college  being  finifhed  in  1593,  he  was  one, 
of  the  three  firft  Rudents  admitted  into  it.  He  made  fo 
fwirt  a  progrefs  in  his  Rudies,  that  at  18  years  of  age  he; 
\^ns  ahk  to  difpute  with  Henry  Fitz.- Simon,  a  famous  Je- 
fuit,  who.  challenged  ail  the  Proteftant  clergy  ;  and  defends 
ed  his  caufe  fo  well  in  the.  cafile  of  Dublin,. that  lie  made 
him  repent  his  challenge.  He  was  ordained  prieft  in  i6oir 
and  foon  after  was  appointed  to  preach  confiantly  before  the 
court  at  Chrift-church  in  Dublin,  on  Sundays  in  the  aftere 
noon.  In  1603,  he  was  font  over  to  England  with  Dr  Luke 
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Challoner,  in  order  to  purchafe  books  for  the  library  of  Dub¬ 
lin.  In  1607,  he  took  the  decree  of  bachelor  of  divinity  ; 
loon  after,  he  was  made  chancellor  of  St  Patrick’s  cathe¬ 
dral,  and  tire  fame  year  was  chofen  profeflor  of  divinity, 
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when  he  made  choice  of  Bellarmlntda  controverfies  for  the 
lubjedf  cf  his  le&ures.  Some  yeais  after,  he  made  it  a  eon- 
iiant  cullom  to  come  ever  to  England  once  in  three  years, 
f pending  one  month  of  the  fummer  at  Cxfoid,  another  at 
Cambridge,  and  the  reft  of  the  time  at  London.  In  161?, 
he  took  die  degree  oi  dodlor  of  divinity  ;  at  the  latter  end 
of  the  year  162c,  he  was  promoted  to  the  bifhoprlc  of 
Meath,  and  in  1625  was  made  archbifhop  of  Armagh.  1 11 
the  admin ift ration  of  his  arclrbifhopric  he  adfed  in  a  very  ex¬ 
emplary  manner,  and  endeavoured  to  reform  the  clergy  and 
officers  in  the  eccleftaftical  courts.  In  1640,  he  came  over 
to  England  with  hii  family,  with  an  intention  foon  to  re¬ 
turn  to  Ireland  ;  but  was  prevented  by  the  rebellion  which 
broke  cut  there  in  1641  ;  and  in  that  rebellion  he  was  plun¬ 
dered  of  every  thing,  except  his  library,  which  was  in  Eng¬ 
land,  and  feme  furniture  in  his  houfe  at  Diogheda.  Elis 
majefiy,  therefore,  conferred  on  him  the  biihopric  of  Car- 
lifle.  to  be  held  in  commendam  :  the  revenues  of  which  were 
greatly  leftened  by  the  Scots  and  Irifh  armiesduartering  up¬ 
on  it ;  but  when  all  the  lands  belonging  to  the  bifhoprics  in 
England  were  fuzed  by  the  parliament,  they  voted  him  a 
per. lion  of  400  1.  per  annum ,  though  he  never  received  it 
above  once  or  twice.  He  afterwards  removed  to  Oxford  ; 
and,  in  2643,  was  nominated  one  of  the  afiembly  of  divines 
at  W, eft  min  her,  but  refufed  to  lit  among  ft  them  ;  which,  to¬ 
gether  with  fome  of  his  fermors  at  Oxford,  giving  offence 
to  the  parliament,  they  ordered  his  ftudy  of  books,  of  confi- 
dcrable  value,  to  be  feized  ;  but  by  the  care  of  Dr  Featly, 
one  of  the  afiembly,  they  were  fecured  for  the  primate’s  uie. 
The  king’s  affairs  declined  ;  and  Oxford  being  threatened 
with  a  fiepe,  he  left  that  city,  and  retired  to  Cardiff  in 
Wales,  to  the  houfe  of  Sir  Timothy  Tyrrel,  who  had  mar¬ 
ried  his  only  daughter,  and  v/as  then  governor  and  general 
of  the  ordnance.  He  was  afterwards  invited  to  London  by 
the  countels  of  Peterborough.  In  1647,  he  v/as  chofen 
preacher  in  Lincoln’s- Inn  ;  and  during  the  treaty  in  the  Ifle 
ot  Wight,  he  was  fent  for  by  the  king,  who  confulted  him 
about  the  government  of  the  church.  The  death  of  his 
inajefty  ftruck  him  with  great  horror.  The  countefs  of  Pe- 
tei borough’s  houfe,  where  the  primate  then  lived,  being  juft 
over-againfl  Charing  Crois,  feveral  of  her  gentlemen  and 
iervants  went  up  to  the  leads  of  the  houfe,  whence  they  could 
plainly  fee  what  was  a&ing  before  Whitehall.  As  foon  as 
his  majefty  came  upon  the  fcaffold,  fome  of  the  houfehold 
told  the  primate  of  it  ;  and  afked  him,  whether  he  would  fee 
the  king  once  more  before  he  was  put  to  death.  He  was 
at  fir  11  unwilling,  but  at  laft  went  up  :  where,  as  the  cere¬ 
monial  advanced,  the  primate  grew  more  and  more  affe&ed; 
and,  when  the  executioners  in  vizards  began  to  put  up  the 
king’s  hair,  he  fwooned  away.  He  died  of  a  pleurify  in 
.1655  ;  and  was  folemnly  buried  at  Weftminfter,  in  St  Eraf- 
mus’s  chapel.  He  publifhed,  1.  Britannic  arum  Ecclejiarum 
Slntiquitatjs.  2.  Paly  carpi  ct  Ignatii  Epjflol<?>  Grace  Latine> 
See.  3.  Annals  of  the  Old  and  New  Teftament,  in  Latin. 
4.  De  Grace  Septuginta  interpretum  Verfone  Syntagma  ;  and 
many  other  books  which  are  efleemed.  A  confiderable 
number  of  his  works  ftill  remain  in  manuferiot. 

Usher,  an  officer  or  fervant  who  has  the  care  and  direc¬ 
tion  of  the  door  of  a  court,  hall,  chamber,  or  the  like. 

Usher  of  the  Black  Rod ,  the  eldeft  of  the  gentlemen 
ufhers,  daily  waiters  at  court,  whole  duty  is  to  bear  the 
rod  before  the  king  at  the  feaft  of  St  George,  and  other  fo- 
Icmnities. 

USK,  a  river  of  Wales,  which  rifes  on  the  weft:  of 


Brecknockftfire,  and  runs  fouth-eaft  through  that  county 
and  Monmouthfhire,  falling  into  the  mouth  of  the  Severn. 

USQUltJAUGH,  a  ftrong  compound  liquor,  chiefly 
taken  by  way  of  dram. 

There  are  feveral  different  methoda  of  making  this  liquor; 
hut  the  following  is  dtcerned  cne  of  the  bell  :  To  two  gal¬ 
lons  of  brandy,  or  other  fpirits,  put  a  pound  of  Spanilh  li- 
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quorice,  half  a  pound  of  raifms  of  the  fun,  four  ounces  of 


currants,  and  three  of  diced  dates  ;  the  tops  of  baum,  mint, 
favory,  thyme,  and  the  tops  of  the  flowefs  of  lofemary,  of 
each  two  ounces  ;  cinnamon  and  mace,  well  bruifed,  nut¬ 
megs,  anifeeds,  aiH  coriander-feeds,  bruifed  likewife,  of  each 
lour  ounces  ;  of  citron  or  lemon,  and  orange-peel,  feraped, 
of  each  an  ounce  :  let  all  thefe  infufe  48  hours  in  a  warm  " 
place,  often  ftiakin’g  them  together  ;  then  let  them  ftand  in 
a  cool  place  for  a  week  :  after  which  the  clear  liquor  is  to 
be  decanted  ofF,  and  to  it  is  to  be  put  an  equal  quantity 
of  neat  white  port,  and  a  gallon  ot  canary  ;  after  which  it 
is  to  be  fweetened  with  a  fufficient  quantity  of  double-refi¬ 
ned  fugar. 

USTION,  in  pharmacy,  the  preparing  of  certain  fub- 
fiances  by  burning  them. 

USU FRUIT,  in  the  civil  law,  the  life  or  enjoyment 
of  any  lands  or  tenements  ;  or  the  right  of  receiving  the 
fruits  and  profits  of  an  inheritance,  or  other  thing,  without 
a  power  of  alienating  or  changing  the  property  thereof. 

USURER,  a  perfon  charged  with  a  habit  or  adt  of  u- 
fury. 

USURIOUS  contract,  is  any  bargain  or  contrail 
whereby  a  man  is  obliged  to  pay  more  intcreft  for  money 
than  the  ftatute  allows. 


USURPATION,  in  law,  is  an  injurious  ufing  or  enjoy¬ 
ment  of  a  thing  for  continuance  of  time, ’that  belongs  of 
ri^ht  to  another. 


USURY,  an  unlawful  contract  upon  the  loan  of  money, 
to  receive  the  lame  again  with  exorbitant  inertafe.  Under 
the  article  Interest,  it  was  obferved,  that  by  ftatute  37 
Hen.  VIII.  c.  9.  the  rate  of  interell  was  fixed  at  jol.  per 
cent,  per  annum:  which  the  ftatute  13  Eliz.  c.  8.  confirms, 
and  ordains,  that  all  brokers  fhall  be  guilty  of  a  pramuntre 
that  tranfaft  any  contracts  for  more,  and  the  fecnrities  them- 
felves  fhall  be  void.  The  ftatute  21  Jac.  I.  c.  17.  reduced 
intcreft  to  8 1.  per  cent.  ;  and  it  having  been  lowered  in 
1650,  during  the  ufurpation,  to  6  per  cent,  the  fame  reduc¬ 
tion  was  re-enaded  after  the  Reftoration  by  ftatute  i  2  Car. 
II.  c.  13.  and,  laftly,  the  ftatute  12  Anns,  ft.  2.  c.  16.  has 
reduced  it  to  5  per  cent.  Wherefore  not  only  all  contra&s 
for  taking  more  are  in  themfdvts  totally  void,  but  alfo  the 
lender  fhall  forfeit  treble  the  money  borrowed.  Alfo  if 
any  ferivener  or  broker  takes  more  than  5  s.  per  cent,  pro¬ 
curation-money,  or  more  than  1 2  d.  for  making  a  bond,  he 
fhall  forfeit  20 1.  with  cofts,  and  fhall  fuller  imprifonment  for 
half  a  year. 

UTERUS,  in  anatomy.  See  there,  n°  jc8. 

UTICA  (anc.geog.),  a  town  of  Africa  Propria,  on  the 
Mediterranean  :  a  Tyrian  colony,  and  older  than  Carthage, 
(Sil.  Italicus);  its  name,  according  to  Bochart,  denoting 
old :  reckoned  fecond  to  it ;  but  after  the  deftru&ion  of 
Carthage;  became  the  capital  and  centre  of  all  the  Roman 
tranfa&ions  in  Africa,  according  to  Strabo  ;  who  adds,  that 
it  ftood  on  tlje  fame  bay  with  Carthage,  at  one  of  the  pro¬ 
montories  palled  Apollonium^  bounding  the  bay  on  the  weft 
fide,  the  other  to  the  eaft  called  Hermeta ,  being  at  Carthage. 
It  became  famous  by  the  death  of  Cato,  ^who  thence  was 


called  Uticenfs. 


UTRECHT,  one  of  the  feven  United  Provinces,  or 
States  of  Holland,  wholly  fur  rounded  by  Holland  and  Guel- 
derland,  excepting  a  fmall  oart  of  it  that  borders  on  the 
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Juvcler-Zec.  Its  greated  length  is  about  32  miles,  and 
readth  about  22.  It  enjoys  a  good  air  ;  and  in  moll  pla- 
Vir*zcs  the  foil,  is  fruitful,  but  in  fome  Tandy,  or  what  is  called 
urf -ground,  and  in  others  over-run  with  wood.  It  is  wa¬ 
tered  by  the  Leek,  Rhine,  Vecht,  and  other  fmaller  rivers,  this  genus,  but  perhaps  of  all  others  which  are  able  to  fly. 
elides  feveral  canals  «  of  wlucli  that  extending  from  the  vii-  I  he  accounts  of  authors  in  regard  to  its  extent  of  win^  are 
jlage  of  Vreefwyk  to  Utrecht  is  one  of  the  chief. 
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the  head  has  no  feathers  ,*on  the  forepart  being  only  naked 
flcin  ;  and  the  tongue  is  generally  bifid.  There  are  21 
fpecies.  The  mod  remarkable  are, 

1.  Gryphus ,  the  condor,  which  is  not  only  the  largeft  of 
"  all  ot' 
rega 

various,  viz.  from  9  to  1 8  feet  from  the  tip  of  one  wing  to 
that  of  the  other.  One  gives  it  ftrength  fufficient  to  carry 
off  fheep,  and  boys  of  10  years  old  ;  while  another  ventures 
to  affirm,  that  it  can  lift  an  elephant  from  the  ground  high 
enough  to  kill  it  by  the  fall !  M.  dc’Salerne  fays,  that  one 
of  this  kind  was  fh<*)t  in  France  in  the  year  1719,  which 
weighed  18  lib.  and  wliofe  extent  of  wing  was  18  feet. 
But  to  come  nearer  the  truth,  perhaps  it  is  better  to  abide 
by  deferiptions  which  bear  a  moderate  proportion.  In 
Hawkefworth’s  Voyages,  mention  is  made  of  one  of  thele 
birds  fhot  at  Port  Defire,  off  Penguin  lflar.d,  of  which  he 
[lives  the  following  description  :  “  The  head  of  this  bird  re- 
lties  ;  being  wholly  fubjeft  to  the  magidrates  of  the  city,  fembled  that  of  an  eagle,  except  that  it  had  a  large  comb 
The  mall  without  the  town,  having  five  rows  of  lofty  limes  upon  it.  Round  the  neck  it  had  a  white  ruff,  exa&ly  re. 


one 

Utrecht,  or,  Latin,  Ultrajetluin ,  Traje&um  <vetus  or  in* 
I FeriuS)  or  7 ’rcijetlum  Rheni ,  capital  of  a  province  of  the  fame 
Lame,  fo  called  from  its  ancient  ferry  or  paffage  here  over 
Ihe  Rhine  ;  the  word  being  compounded  of  treckt ,  which 
jn  Dutch  fignifies  “  a  ferry,”  and '  oud  or  clt ,  i.  e.  “  old.” 
It  is  a  fair,  large,  and  populous  city,  fituated  19  miles 
rom  Amderdam,  25  from  Rotterdam,  and  27  from  Ley- 

|!en.  Here  is  a  (lately  town  houfe,  with  a  commandery 
>f  the  Teutonic  order,  and  a  celebrated  univerlity,  which 
vas  founded  in  1630,  lince  which  it  hath  flouriftied  greatly, 
hough  it  has  not  all  the  privileges  of  mod  other  univer- 


>11  each  fide,  is  very  pleafap.t  ;  and  the  phyfic-garden  be< 
onging  to  the  univerfity  is  extremely  curious.  There  are 
ve  churches  here  that  have  chapters  ;  but  the  members  of 
hefe  purchafe  the  places,  of  which  fome  cod  6000  or  7000 
guilders.  The  dreams  which  run  through  feveral  of  the 
Lreets,  contribute  much  to  the  beauty  and  cleanlinefs  of  the 
own  ;  and  the  canal  that  is  cut  from  the  Leek,  and  paffes 
hrougli  it  to  Amderdam,  will  carry  fhips  of  any  burden. 

I ’ope  Adrian  VI.  was  a  native  of  this  city.  Here,  in  1579, 
be  memorable  union  was  formed  between  the  feven  pro- 
(inces  ;  and,  in  1713,  the  celebrated  peace  concluded  be- 
ween  France  on  the  one  part,  and  the  allies  on  the  other, 
‘he  Papids  have  a  nominal  archbifhop  of  this  city  ;  and 
.ere  is  a  fdk  manufactory  carried  on  in  it,  which  employs 
number  of  hands.  The  inhabitants  are  fuppofed  to  amount 
>  30,000.  E.  Long.  5.  8.  N.Lat.  52.  7. 
UTRICULARIA,  in  botany  :  A  genus  of  plants  of 
ie  clafs  of  diondna ,  and  order  of  monogynia  ;  and  in  the  na- 
:wl  fydem  arranged  under  the  24th  order,  Coryda/es. 
he  calyx  is  ringent,  with  a  ne&arfum  refembling  a  fpur  ; 
ic  corolla  diphyllous  and  equal :  the  capfule  unilocular, 
here  are  nine  fpecies  ;  two  of  which  are  natives  of  Britain, 
hey  have  been  applied  to  no  particular  ufe. 

UVA  ursi.  See  Arbutus. 

VULCAN,  in  Pagan  worfhip,  the  god  of  fubterraneous 
re  and  metals,  was  the  fort  of  Jupiter  and  Juno  ;  and  was 
iid  to  be  io  remarkably  deformed,  that  h:s  father  threw  him 
wn  from  heaven  to  the  ifle  of  Lemnos,  in  which  fall  he 
roke  his  leg,  and  there  hefet  up  his  forge,  and  taught  men 
w  to  foften  and  polifh  brafs  and  iron.  Thence  he  remo- 
d  to  the  Liparian  ifles,  near  Sicily,  where,  by  the  affid- 
ee  of  the  Cyclops,  he  made  Jupiter’s  thunderbolts,  and 
mour  ror  the  other  gods.  Notwithstanding  the  deformi- 
'  of  his  perfon,  he  had  a  paffion  for  Minerva,  and  by  Jupi- 
r’s  conlent  made  his  addreffes  to  her,  but  without  iuccefs. 
lie  was,  however,  more  fortunate  in  his  fuit  to  Venus  ;  who, 
litter  her  marriage,  chofe  Mars  for  her  gallant  ;  when  Vul- 
|tn  expofed  them  to  the  ridicule  of  the  other  gods,  by  ta¬ 
ring  them  in  a  net. 

]  i  VULGATE,  a  very  ancient  Latin  tranflation  of  the 
ible,  and  t;he  only  one  acknowledged  by  the  church  of 
ome*  to  be  authentic.  See  Bible. 

VULNERARY,  in  medicine,  an  epithet  formeily  gi~ 
n  to  remedies  fuppoled  to  poffefs  virtues  for  the  cure  of 
ounds  and  ulcers. 

VULTUR,  a  genus  of  birds  belonging  to  the  order  of 
hcipltreu  The  beak  is  ftraight  and  ciooked  at  the  point ; 


fembling  a  lady’s  tippet  ;  the  feathers  on  the  back  \vere  as 
biack  as  jet,  and  as  bright  as  the  fined  polifh  could  render 
that  mineral  ;  the  legs  were  remarkably  flrong  and  large, 
and  the  talons  like  thole  of  an  eagle,  except  that  they  were 
not  fo  (harp  ;  and  the  wings,  when  they  were  extended,  mea~ 
fared,  from  point  to  point,  no  lefs  than  12  feet.”  This 
lad  account  feems  by  no  means  to  exceed  the  natural  fize, 
fince  we  have  an  account  in  the  Philofophical  Tran  fa  Scions 
of  one  of  the  quill-feathers  of  this  bird,  brought  from  Chili* 
which  meafured  r  2  feet  4  inches ;  the  diameter  of  the  quill 
half  an  inch;  and  the  extent  of  wing  16  feet.  This  bird 
was  met  in  latitude  33  fouth,  not  far  from  the  iflar.d  Mocha, 
in  the  South  Sea,  in  the  year  1691.  The  feamen  fiiot  it  oit 
a  cliff  by  the  fea-fide  ;  and  taking  it  for  a  kind  of.  turkey, 
made  a  meal  of  it.  In  this  account  we  are  told  that  the 
colour  was  black  and  white,  like  a  magpie,  and  the  cred  or 
comb  fliar p  like  a  razor. 

It  feems  now  certain,  that  the  account  given  by  the  edi¬ 
tor  of  Cook’s  Voyage  is  very  nearly”,  if  not  precifely,  the 
truth,  as  two  birds  of  this  kind  are  now  in  the  mufeum  of 
Mr  Parkinfon,  and  are  probably  male  and  female.  The  fird 
of  thefe  has  an  extent  of  wing  fomewhat  under  1 1  feet. 
The  bill  is  flrong,  moderately  hooked,  and  blunt  at  the  tip, 
which  is  white,  the  reft -or  it  being  of  a  duflcy  colour.  On 
the  top  of  the  head  runs  a  kind  of  carunculated  lubftance, 
dan  ding  up  like  the  comb  of  a  cock.  The  head  and  neck 
are  (lightly  covered  with  brown  down,  in  fome  parts  nearly 
bare,  and  here  and  there  a  carunculated  part,  as  in  the  neck 
of  a  turkey'.  The  lower  r  par.U  of  the  neck  is  iurrou tided, 
with  a  ruff  of  a  pure  white  and  hairy  kind  of  feathers. 
The  upper  parts  of  the  body,  wing,  and  .grid,  are  black,  ex¬ 
cept  that  the  middle  wing  coverts  have  whitifh  ends,  and 
the  greater  coverts  half  black  half  white.  The  nine  or  ten 
fad  quills  are  black,  the  red  white,  with  the  tips  only 
blacK  ;  and  when  the  wings -are  ciofed,  producing  the  ap¬ 
pearance  of  the  bird  having  the  back  white  ;  giving  occafioir 
to  Molruc,  in  his-Hiftory  of  Chili,  to  fay,  that  the"  back  was 
white.  The  under  parts  of  the  body  are  rather  (lightly  cover¬ 
ed  with  feathers  ;  but  tliofe  of  the  thighs  are  pretty  long. 
The  legs  are  dout  and  brown  ;  claws  black  and  blunt. 

The  fecond  bird  in  Mr  Pavkinfon’s  collection,  chiefly  dif¬ 
fers  from  the  find,  in  having  not  the  lead  appearance  of  a 
comb  or  cred,  but  fmooth  iu r  the  mod  part,  except  where 
the  head  and  neck  are  covered  with  down.  The  ruff  on  the 
lower  part  of  the  neck  is  not  fo  fufl  and  confpicuous  ;  but 
as  to  the  colour  of  the  plumage,  the  difference  is  not  worth 
noticing.  It  is  net  impoffible  but  this  lad  may  prove  to-be 
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a  young  male,  for  Molmc  cxprefsly  lavs,  that  the  female  is 
i mailer  than  the  male,  of  a  brown  colour,  and  has  no  ruff 
about  the  neck,  only  a  fmali  tuft  at  the  back  part. 

Theft  birds  are  fa;d  to  make  the  neli  among  the  inaccef- 
fible  rocks,  and  to  lay  two  white  eggs,  larger  than  thole  of 
a  turkey  ;  are  very  deftrUftive  to  ftieep,  and  will  in  troops 
4T>ften  attempt  calves  ;  in  which  cafe,  lome  of  therri  firft  pick 
out  the  eves,  whilft  others  attack  the.  poor  animal  on  all 
‘Tides,  and  foon  tear  him  to  pieces.  1  his  gives  rife  to  the 
following  ftratagem,  uied  by  the  peafants  of  Chili :  One  cif 
them  wraps  himfelf  up' in  the  hide  of  a  frefti  killed  iheep  or 
;«x,  and  lies  ft  ill  on  the  ground  ;  the  condor,  fuppoliug  it 
to  be  lawful  prey,  flies  down  to  fee u re  it,  when  the  peifoin 

*  concealed  lays  hold  of  the  legs  of  the  birch  his  hands  oeirig 
well  covered  with  gloves  ;  and  immediately  his  comrades, 
who  are  concealed  at  a  diftance,  run  in,  and  affift  to  fecure 
the  depredator,  by  falling  on  him  with  fticks  till  they  have 
killed  him.  See  Plate  DX.  fig*  4.. 

2.  The  Percnopterus ,  or  Egyptian  vulttir.  The  appear¬ 
ance  of  this  bird  is  a3  horrid  as  can  Well  be  imagined,  viz.  the 
‘face  is  naked  and  wrinkled  ;  the  eyes  are  large  and  black  ; 
the  beak  black  and  hooked  ;  the  talons  large,  and  extending 
< ready  for  prey  ;  and  tlie  whole  body  polluted  with  filth: 
'thefe  are  qualities  enough  to  make  the  beholder  fh  udder  with 
horror.  Not  with  (landing  this,  the  inhabitants  of  Egypt 
^cannot  be  enough  thankful  to  Providence  for  this  bird.  Ail 
the  places  round  Cairo  are  filled  with  the  dead  bodies  of  affes 
and  camels ;  and  thoufands  of  thefe  birds  fly  about,  and  de¬ 
vour  the  carcafes  before  they  putrify  and  fill  the  air  with 
noxious  exhalations.  The  inhabitants  of  Egypt,  and  after 
them  Maillet  in  hisPefcription  of  Egypt,  fay,  that  they  yearly 
follow  the  caravan  to  Mecca,  and  devour  the  filth  of  the 
Slaughtered  beads,  and  the  carcafes  of  the  camels  which  die  on 
the  journey.  They  do  not  fly  high,  nor  are  they  afraid  of  men. 
Tf  one  is  killed,  all  the  reft  furround  him  in  the  fame  manner 
'as  do  the  royfton  crows ;  they  do  not  quit  the  places  they  fre¬ 
quent,  though  frightened  by  the  explofion  of  a  gun,  but  1m- 
-mediately  return  thither.  -Maillet  imagines  this  bird  to  be 
the  ibis  of  the  ancients  :  but  it  is  fcarcely  to  be  imagined, 
that  a  wife  nation  fhould  pay  fuch  honours  to  an  unclean,  im¬ 
pure,  and  rapacious  bird,  which  was  not  perhaps  fo  common 
before  the  Egyptians  filled  the  greets  with  carcafes.  If  the 
ibis  is  to  be  found,  it  muft  certainly  be  looked  for  in  the  ordo 
of  grallae  of  Linnfcus  ;  and  we  imagine  it  to  be  the  white 
ftork  ( Ardea  cicona),  which  is  fo  common  in  Egypt.  The 
Arabians  call  it  rocbtme  ;  the  French  living  in  Egypt,  give 

i  it  the  name  of  chapoti  dc  P haraoti,  or  dc  Mahomet h% 

3.  'The  aura,  or  carrion  vulture,  according  to  Mr  Latham, 

*  is  about  the  fize  of  a  turkey,  though  it  varies  in  fuse  in  dif¬ 
ferent  parts.  The  bill  is  white  ;  the  end  black  ;  hides  bluifh 
faffron-colour.  The  head,  and  part  of  the  neck,  are  bare 
of  feathers  *  and  of  a  red,  or  rather  rufous  colour.  The 
fides  of  the  head  warted,  not  unlike  that  of  a  turkey. 
The  whole  plumage  is  brown  black,  with  a  purple  and  green 

reflections  ;  but  in  fomc  birds,  efpecially 
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flighted  degree  of  cold,  obliged  them  to  creep  for  (belter.  Vu!f. 
In  the  Weft  Indies,  they  rooft  together  of  nights,  in  vail  | 
numbers,  like  rooks  in  this  Country.  They  are  reckoned  ^ 
a  moil  ufeful  animal  in  the  places  where  they  refort ;  which 
fecures  their  fafety,  added  to  a  penalty* for  killing  one,  which 
is  in  force  in  Jamaica,  and 'other  iflands  of  the  Weft  Indies. 

4.  The  fagittarius ,  or  fecretary,  is  a  food  lingular  fpecteS, 
being  particularly  remarkable  from  the  great  length  of  its 
legs  ;  which  at  firft  light  would  induce  one  to  think  it  be*, 
longed  to  waders  :  hut  the  characters  of  the  viiltur  are  f6 
fcrongly  marked  throughout,  as  to  leave  no  doubt  to  which 
clafs  it  belongs. 

The  bird,  when  (landing  ere  ft,  is  full  three  feet  from  the 
top  of  the  Lead  to  the  groilnd .  The  bill  is  black,  (harp, 
'■fend  crooked,  like  that  of  an  eagle  ;  the  head,  neck,  bread, 
‘and  upper  parts  of  the  body,  are  of  a  bluifh  afh  colour  :  the 
legs  are  very  long,  llouter  than  thofe  of  a  heron,  and  uf 
a  browit  colour;  claws  fhortifti,  blit  Crooked,  not  Very  (harp, 
-fend  of  a  black  colour ;  from  the  hind-head  fprings  a  number 
of  long  feathers,  which  hang  loofe  behind  like  a  peudent 
Creft  ;  thefe  feathers  arife  by  pairs,  and  are  longer  as  they 
fere  lower  down  on  the  neck  ;  this  Creft  the  bird  can  ereCtor 
deprefs  at  pleafure  ;  it  is  of  fe  dark  colour,  almoft  black ; 
the  webs  are  equal  on  both  fides,  and  rather  curled  j  and  the 
feathers*  when  ereCted,  fomewhat  incline  towards  the  neck ; 
the  two  middle  feathers  of  the  tail  twice  as  long  as  any  of 
the  reft. 

This  Angular  fpecies  inhabits  the  internal  parts  of  Africa, 
and  is  frequently  feen  at  the  Cape  of  Good  Hope.  It  b 
alfo  met  with  in  the  Philippine  iflands. 

The  defeription  was  taken  by  Mr  Latham  from  three 
that  were  alike,  which  he  faw  in  England  alive  fome  years 
fince  ;  two  of  which  are  now  in  tlie  Leverian  mufeum.  From 
confinement  they  had  loft  their  two  long  tail  feathers ;  but 
this  want  was  fupplied  by  fomc  accurate  drawings  by  Sit 
Jofepli  Banks,  taken  from  the  life  at  the  Cape. 

As  to  the  manners  of  this  bird,  it  is  on  all  hands  allowed 
that  it  principally  feeds  on  rats,  lizards,  fnakes,  and  th£ 
like  ;  and  that  it  will  become  familiar  :  whence  Sonnerat  is 
of  opinion,  that  it  might  be  made  ufeful  in  fome  of  our  co¬ 
lonies,  if  encouraged,  towards  the  deftrnCtion  of  thofe  pe(t& 
They  call  it  at  the  Cape  of  Good  Hope  Jlingeater/i.  e. 
fnake  eater.  A  great  peculiarity  belongs  to  it,  perhaps  ob« 
ierved  in  no  other  ;  which  is,  tlie  faculty  of  (Liking  forwards 
with  its  legs,  never  backwards.  Dr  Solander  has  feen  one 
of  thefe  birds  take  up  a  fnake,  fmali  tortoife,  or  fuch  like, 
in  its  claws;  when  dafhing  it  from  thence  againft  the  ground 
with  great  violence,  if  the  viCtim  was  not  killed  at  firft,  it 
repeated  the  operation  till  that  end  was  aniwered  ;  after 
which  it  ate  it  up  quietly.  l)r  J.  R.  Forfter  mentioned  a 
further  circumftance,  which  lie  lays  was  fuppofed  to  be  pe¬ 
culiar  to  this  bird  ;  that  fhould  it  by  any  accident  break  the 
leg,  the  bone  would  never  unite  again. 

VULVA,  in  anatomy.  See  there,  n°  132. 

Hofs  in  different  reflections  ;  but  in  lomc  birds,  eipecialiy  UVULA,  in  anatomy.  See  there,  n°  10 2. 

Youn?  ones  greatly  verging  to  dirty  brown.  The  feathers  UZ,  or  Utz,  the  country  and  place  ot  rehdence  of  Job. 
of  the  quills  and  tail  are  blacker  than  the  reft  of  the  body.  In  the  genealogy  of  the  patriarchs  there  are  three  perfont 
The  legs  are  flefh-colour  ;  the  claws  blaek.  >  called  Uz,  either  of  which  might  give  this  diftrift  its  name. 

This  bird  is  very  common  in  the. Weft  Indies,  and  both 
in  North  and  South  America.  It  feeds  on  dead  carcafes, 
fnakes,  &c.  like  mod  of  this  genus  5  which  makes  the  fmell 
of  it  very  ofttniive.  In  general,  it  is  very  tame  in  its  wild 
Hate,  but  particularly  fo  when  trained  up  from  being  young. 

This  our  author  experienced  in  two  birds  fent  home  from 
Jamaica.  They  weie  differed  to  run  wild  about  the  gar¬ 
den,  and  were  alert  and  brill;  during  the  dimmer  months  ; 
but  impatient  of  the  lead -cold;  for  a  rainy  day,  with  the 


The  firft  was  the  grandfon  of  Sem,  by  his  foil  Aram  (Gen. 
xxii.  2  3. ),  who,  according  to  Jofephus,  occupied  the  Tracha- 
nitis,  and  Damafcus,  to  the  north  of  Paleftine  :  but  Job  was 
among  the  fons  of  the  Eaft.  Another  Uz  Was  the  fon  of 
Nahot,  AbrahanFs  brother  (Gen.  x.  2 if),  who  appears  to 
have  removed,  after  palling  the  Euphrates,  from  Haran  of 
Mefopotamia  to  Arabia  Deferta.  The  third  Uz  was  a  Ho- 
rite,  from  mount  Seir  (Gen.  xxxvi.  28.),  and  thus  not  of'E* 
beris  pofteritv.  Now  the  qudtion  is,  from  which  of  thefe 

Job's 
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Job’s  country,  Uz,  took  its  name  ?  Not  from  the  fir  ft,  as  bable  reafons. 
is  already  fhown  ;  nor  from  the  fecond,  becaufe  his  country 
is  always  called  Seir ,  or  Edom9  never  Uz  ;  and  then  called  a 
fouthy  not  an  eajly  country,  in  Scripture.  It  therefore  re¬ 
mains,  that  we  look  for  the  country  and  place  of  refidence 
of  Job  in  Arabia  Deferta  ;  for  which  there  was  very  pro- 
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The  plunderers  of  Job  are  called  Chaldeans 
and  Sabeansy  next  neighbours  to  him.  Thefe  Sabeans  came , 
not  from  Arabia  Felix,  but  from  a  nearer  Sabe  in  Arabia 
Deferta  (Ptolemy)  ;  and  his  friends,  except  Eliphaz  the 
Themanite,  were  of  Arabia  Deferta. 

UZBECK  Tartary.  See  Tartary, 


Vt, 

Uzbtck. 
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\\T  or  ^  the  2  ill  letter  of  our  alphabet  ;  and  is  com- 
*  V  ?  pofed,  as  its  name  implies,  of  two  v's.  It  was  not 
in  ufe  among  the  Hebrews,  Greeks,  or  Romans  ;  but  chief¬ 
ly  peculiar  to  the  northern  nations,  the  Teutones,  Saxons, 
Britons,  &c.  But  dill  it  is  not  ufed  by  the  French,  Itali¬ 
ans,  Spaniards,  or  Portuguefe,  except  in  proper  names,  and 
other  terms  borrowed  from  languages  in  which  it  is  ori¬ 
ginally  ufed,  and  even  then  it  is  founded  like  the  lingle  v. 
1  his  letter  is  of  an  ambiguous  nature  ;  being  a  confonant  at 
the  beginning  of  words,  and  a  vowel  at  the  end.  It  may 
ftand  before  all  the  vowels  except  u ;  as  water ,  wedge9  win- 
ter9  wonder  ;  it  may  alfo  follow  the  vowels  a9  e9  o9  and  unites 
with  them  into  a  kind  of  double  vowel,  or  diphthong  ;  as 
in  faw9few9  cow9  Sec.  It  alfo  goes  before  r,  and  follows  / 
and  th  ;  as  in  wrath 9  /wear ,  thwart  :  it  goes  before  h  alfo, 
though  in  reality  it  is  founded  after  it ;  as  in  when, 
what ,  &c.  In  fome  words  it  is  obfeure,  as  in  Jhadow9  wi¬ 
dow  9  Sec. 

WAAG,  a  river  of  Hungary,  which  rifes  in  the  Carpa¬ 
thian  mountains,  and  falls  into  the  Danube  oppolite  to  the 
ifland  of  Schut. 

WAAL,  a  river  of  the  United  Netherlands,  being  one 
of  the  branches  of  the  Rhine,  which  runs  from  eaft  to  weft, 
thro’  Guelderland,  palling  by  Nimeguen,  Tiel,  Bommel,  and 
Gorcum  ;  and,  uniting  with  the  Maes,  falls  into  the  German 
Sea  bt-low  the  Britl. 

WACHENDORFIA,  in  botany  A  genus  of  plants 
of  the  clafs  of  trimdr\a9  and  order  of  monogynia  ;  and  arran¬ 
ged  in  Linnaeus’s  Natural  Method  of  Claflification  under 
the  6th  order,  Inf  at  a .  The  corolla  is  hexapetalous,  unequal, 
and  f: tuated  below  the  oermen  ;  the  capfule  trilocular  and 
fuperior.  There  are  four  fpecies ;  none  of  which  are  natives 
of  Britain. 

WADD,  or  Wadding,  is  a  ftopple  of  paper,  hay,  flraw, 
or  the  like,  forced  into  a  gun  upon  the  powder,  to  keep  it 
clofe  in  the  chamber ;  or  to  put  up  clofe  to  the  Ihot,  to  keep 
it  from  rolling  out. 

WADSET,  in  Scots  law.  See  Law,  n°  clxix.  1. 

WAFERS,  or  Sealing  Wafrrs9  are  made  thus:  Take 
very  fine  flour,  mix  it  with  glair  of  eggs,  ifinglafs,  and  a 
little  yeaft  ;  mingle  the  materials  ;  beat  them  well  together ; 
fpread  the  batter,  being  made  thin  with  “gum-water,  on  even 
tin  plates,  and  dry  them  in  a  ltove ;  then  cut  them  out  for 
ufe. 

You  may  make  them  of  what  colour  you  pleafe,  by  tin¬ 
ging  the  pafte  with  brafil  or  vermilion  for  red  ;  indigo  or 
vetditer,  Sec.  lor  blue;  faffron,  turmerics,  or  gamboge,  Sec. 
lor  bellow. 

WAGER  of  Law.  See  (Wager  of)  Law. 

W agrr  of  Battel.  See  (Wager  of)  Battel. 

WAGGON,  a  wheel  carriage,  of  which  there  are  vari¬ 
ous  forms,  accommodated  to  the  different  ufes  they  are  in¬ 
tended  for.  The  common  waggon  confifts  of  the  (hafts  or 
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rods,  being  the  two  pieces  which  the  hind  horfe  bears  up ;  Wagtail 
the  welds  ;  the  flotes,  or  crofs  pieces,  which  hold  the  (hafts 
together  ;  the  bolfter,  being  that  part  on  which  the  fore-  *  ' 
wheels  and  the  axle-tree  turn  in  wheeling  the  waggon  acrofs 
the  road  ;  the  cheft  or  body  of  the  waggon,  having  the 
ftaves  or  rails  fixed  thereon  ;  the  bales,  or  hoops  which  cora- 
pofe  the  top  ;  the  tilt,  the  place  covered  with  cloth,  at  the 
end  of  the  waggon.  See  Mechanics,  SeCl.  iv. 

WAGTAIL,  in 'ornithology.  See  Motacilla. 

w  AIFS,  BONA  wa  vi  at  a,  are  goods  ftolen,  and  waived 
or  thrown  away  by  the  thief  in  his  flight,  for  fear  of  being 
apprehended.  T  hefe  are  given  to  the  king  by  the  law,  as 
a  punifhment  upon  the  owner  for  not  himfelf  purfuing  the 
felon,  and  taking  away  his  goods  from  him.  -\nd  therefore 
if  the  party  robbed  do  his  diligence  immediately  to  follow 
and  apprehend  the  thief  (which  is  called  making  jrejh  uit)> 
or  do  convict  him  afterwards,  or  procure  evidence  to  con¬ 
vict  him,  he  fhall  have  his  goods  again.  Waived  goods  do 
alfo  not  belong  to  the  king  till  feized  by  fomebody  for  his 
ufe;  for  if  the  party  robbed  can  feize  them  firft,  though  at 
the  diftance  of  20  years,  the  king  Hi  all  never  have  them.  If 
the  goods  are  hid  by  the  thief,  or  left  anywhere  by  him, 
fo  that  he  had  them  not  about  him  when  he  fled,  and  there¬ 
fore  did  not  throw  them  away  in  his  flight  ;  thefe  alfo  are 
not  bona  waviata9  but  the  owner  may  have  them  again  when 
he  pleales.  The  goods  of  a  foieign  merchant,  though  fto¬ 
len  and  thrown  away  in  flight,  (hall  never  be  waifs  :  the  rea- 
fon  whereof  may  be,  not  only  for  the  encouragement  of 
trade,  but  alfo  becaufe  there  is  no  wilful  default  in  the 
foreign  merchant's  not  purfuing  the  thief,  he  being  gene¬ 
rally  a  ftranger  to  our  laws,  our  ufages,  and  our  lan¬ 
guage. 

WAIGATS  straits,  fituated  between  Nova  Zembla 
and  Ruflia,  through  which  the  Dutch  failed  to  the  north,  as 
high  as  750,  in  order  to  difeover  a  north-eaft  pafiage  to 
China  and  the  Eaft  Indies. 

WAINSCG  r,  in  building,  the  timber- work  that  ferves 
to  line  the  walls  of  a  room,  being  ufually  made  “in  pannels, 
and  painted,  to  ferve  inftead  of  hangings. 

WAIVE,  in  law,  a  woman  that  is  put  out  of  the  pro¬ 
tection  of  the  law.  She  is  called  waive9  as  being  forfaken 
of  the  law ;  and  not  outlaw  as  a  man  is  ;  by  reafon  women 
cannot  be  of  the  decenna,  and  are  not  (worn  in  leets  to  the 
king,  nor  to  the  law,  as  men  are  ;  who  are  therefore  within 
the  law  ;  whereas  women  are  not,  and  fo  cannot  be  outlaw¬ 
ed,  fince  they  never  were  within  it. 

WAKE,  the  print  or  track  impreffed  by  the  conrfe  of 
a  fhip  on  the  furfp.ee  of  the  water.  I  t  is  formed  by  the  re¬ 
union  of  the  body  of  water  which  wa6  feparated  by  the  {hip’s 
bottom  whilft  moving  throuoh  it ;  and  may  be  feen  to  a  con- 
fiderable  diflance  behind  the  ftern,  as  fmoother  than  the  reft 
of  the  fea.  Hence  it  is  ufually  obferved  by  the  campafs,  to 
diicover  the  angle  of  lee- way. 
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Wake.  A  fhip  Is  faid  to  be  in  the  wake  of  another  when  {he  fol- 
~ -v— ^ lows  her  on  the  fame  track,  ora  line  fuppofed  to  be  formed 
on  the  continuation  of  her  keel. 

Two  diftant  obje&s  obfervedat  fea  are  called  in  the  wake 
of  each  other,  when  the  view  of  the  fartheft  is  intercepted 
by  the  neareft  ;  fo  that  the  obferver’s  eye  and  the  two  ob- 
jedfs  are  all  placed  upon  the  fame  ri  ?ht  line. 

Wake  is  the  eve-feaft  of  the  dedication  of  churches,  which  • 
is  kept  with  feafting  and  rural  diverlions. 

The  learned  Mr  Whitaker,  in  his  Hiftory  of  Manchefter, 
hath  given  a  particular  account  of  the  origin  of  wakes  and 
fairs.  He  obferves,  that  every  church  at  its  confecration 
received  the  name  of  fome  particular  faint  :  this  cuftom  was 
pradtifed  among  the  Roman  Britons,  and  continued  among 
the  Saxons;  and  in  the  council  of  Cealchythe,  in  816,  the 
name  of  the  denominating  faint  was  exprelsly  required  to 
be  inferibed  on  ihe  altars,  and  alfo  on  the  walls  of  the 
church,  or  a  tablet  within  it.  The  feaft  of  this  faint  be¬ 
came  of  courfe  the  feftival  of  the  church.  Thus  Chriftian 
feftivals  were  fubftituted  in  the  room  of  the  idolatrous  anni- 
verfaries  of  heathenifm  :  accordingly,  at  the  firft  introduc¬ 
tion  of  Chriftianity  among  the  Jutes  of  Kent,  pope  Grego¬ 
ry  the  Great  advifed  what  had  been  previoufly  done  among 
the  Britons,  viz.  Chriftian  feftivals  to  be  inftituted  in  the 
room  of  the  idolatrous,  and  the  fuffering  day  of  the  martyr 
whofe  relics  were  repolited  in  the  church,  or  the  day  on 
which  the  building  was  actually  dedicated,  to  be  the  efta- 
blifhed  feaft  of  the  parifh.  Both  were  appointed  and  ob- 
ferved  ;  and  they  were  clearly  diftinguiftied  at  firft  among 
the  Saxons,  as  appears  from  the  laws  of  the  ConfefTor,  where 
the  dies  dedication^ ,  or  dedication  is  repeatedly  diferiminated 
from  the  propria  fejlivitas  fandi ,  or  celeb  ratio  fancli.  I  hey 
remained  equally  diftind  to  the  Reformation  ;  the  dedica¬ 
tion-day  in  T536  being  ordered  for  the  future  to  be  kept 
on  the  firft  Sunday  in  Odlober,  and  the  feftival  of  the  pa¬ 
tron  faint  to  be  celebrated  no  longer.  The  latter  was,  by 
way  of  pre-eminence,  denominated  the  church9 s  holiday ,  or 
its  peculiar  feftival  ;  and  while  this  remains  in  many  parifhes 
at  prefent,  the  other  is  fo  utterly  annihilated  in  all,  that  bi- 
fhop  Ken  net  (fays  Mr  Whitaker)  knew  nothing  of  its 
diftinft  exiftencc,  and  has  attributed  to  the  day  of  dedica¬ 
tion  what  is  true  only  concerning  the  faint’s  day.  Thus 
inftituted  at  firft,  the  day  of  the  tutelar  faint  was  obferved, 
moft  probably  by  the  Britons,  and  certainly  by  the  Saxons, 
with  great  devotion.  And  the  evening  before  every  faint’s 
day,  in  the  Saxon  Jewifh  method  of  reckoning  the  hours, 
being  an  a&ual  hour  of  the  day,  and  therefore  Ike  that 
appropriated  to  the  duties  of  public  religion,  as  they  rec¬ 
koned  Sunday  from  the  firft  to  commence  at  the  fun  fet  of 
Saturday  ;  the  evening  oreceding  the  church’s  holiday  would 
be  obferved  with  all  the  devotion  of  the  feftival.  The  peo¬ 
ple  adually  repaired  to  the  church,  and  joined  in  the  fervices 
of  it ;  and  they  thus  fpent  the  evening  of  their  greater  fe- 
ftivities  in  the  monafteries  of  the  North,  as  early  as  the  con- 
clufion  of  the  feventh  century. 

Thefe  fervices  were  naturally  denominated  from  their  late 
hours  ovaccan  or  <wakes9  and  vigils  or  eves .  'i  hat  of  the 
anniverfary  at  Rippon,  as  early  as  the  commencement  of 
the  eighth  century,  is  exprefsly  denominated  the  vigil.  But 
that  of  the  church’s  holiday  was  named  eyrie  ov<sccony  or 
church- wake,  the  church- vigil,  or  church  eve.  And  it  was 
this  commencement  of  both  with  a  wake,  which  has  now 
caufed  the  days  to  be  generally  preceded  with  vigils,  and 
the  church-holiday  paiticularly  to  be  denominated  the 
church-ovule.  So  religioufiy  was  the  eve  and  feftival  of  the 
patron  faint  obferved  for  many  ages  by  the  Saxons*  even  as 
Ute  as  the  reign  of  Edgar,  the  former  being  fpent  in  the 


church,  and  employed  in  prayer.  And  the  wakes,  and  all  Wake 
the  other  holidays  in  the  year,  were  put  upon  the  fame  foot-  II 
ing  with  the  o&aves  of  Chriftmas,  Eafter,  and  of  Pentecoft.  ;  a  c^> 
When  Gregory  recommended  the  feftival  of  the  patron  faint,  ^ 
he  advifed  the  people  to  eredf  booths  of  branches  about  the 
church  on  the  cay  of  the  feftival,  and  to  feaft  and  be  merry 
in  them  with  innocence.  Accordingly,  in  every  parifh,  on 
the  returning  anniverfary  of  the  faint,  little  pavilions  were 
conflru&ed  of  boughs,  and  the  people  indulged  in  them  to 
hofpitality  and  mirth.  The  feafting  of  the  faint’s  day,  how¬ 
ever,  was  foon  abufed  ;  and  even  in  the  body  of  the  church, 
when  the  people  were  affembled  for  devotion,  they  began  to 
mind  diverfions,  and  to  introduce  drinking.  The  growing 
intemperance  gradually  ftained  the  fervice  of  the  vigil,  till 
the  feftivity  of  it  was  converted,  as  it  now  is,  into  the  ri¬ 
gour  of  a  faft.  At  length  they  too  juftly  fcandalized  the 
Puritans  of  the  laft  century,  and  numbers  of  the  wakes  were 
difufed  entirely,  efpecially  in  the  eaft  and  fome  wefter'n 
parts  of  England  ;  but  they  arc  commonly  obferved  in  the 
north,  and  in  the  midland  counties. 

This  cuftom  of  celebrity  in  the  neighbourhood  of  the 
church,  on  the  days  of  particular  faints,  was  introduced  into 
England  from  the  continent,  and  muft  have  been  familiar 
equally  to  the  Britons  and  Saxona  ;  being  obferved  among 
the  churches  of  Afia  in  the  jixth  century,  and  by  thofe  of 
the  weft  of  Europe  in  the  feventh.  And  equally  in  Afia 
and  Europe  on  the  continent,  and  in  the  iflands,  thefe  ce- 
lebiities  were  the  caufesof  thofe  commercial  marts  which  we 
denominate  fairs.  The  people  reforted  in  crowds  to  the  fe¬ 
ftival,  and  a  confideiable  provifion  would  be  wanted  for 
their  entertainment.  The  profpeft  of  intereft  invited  the 
little  traders  of  the  country  to  come  and  offer  their  wares ; 
and  thus,  among  the  many  pavilions  for  hofpitality  in  the 
neighbourhood  of  the  church,  various  booths  were  eredled 
for  the  (ale  of  different  commodities.  In  larger  towns,  fur- 
rounded  with  populous  diftri&s,  the  refort  of  the  people  to 
the  wakes  would  be  great,  and  the  attendance  of  traders  nu¬ 
merous  ;  and  this  refort  and  attendance  conftitute  a  fair.— 

Bafil  exprefsly  mentions  the  numerous  appearance  of  tra¬ 
ders  at  thefe  feftivals  in  Afia,  and  Gregory  notes  the  lame 
cuftom  to  be  common  in  Europe.  And  as  the  feftival  was 
obferved  on  a  feria  or  holiday,  it  naturally  affumed  to  itfelf, 
and  as  naturally  communicated  to  the  mart,  the  appellation 
of  feria  or  fair.  Indeed  feveral  of  our  moft  ancient  fairs 
appear  to  have  been  ufually  held,  and  have  been  continued 
to  our  time,  on  the  original  church-holidays  of  the  places  : 
befides,  it  is  obfcrvable,  that  fairs  were  generally  kept  in 
churcfoyards,  and  even  in  the  churches,  and  alio  on  Sun¬ 
days,  till  the  indecency  and  fcandal  were  fo  great  as  to  need 
reformation. 

Wake. Robin.  See  Arum. 

WALACHIA,  a  province  of  Tuikey  in  Europe, 
bounded  on  the  north  by  Moldavia  and  Tranfylvania,  on 
the  eaft  arid  fouth  by  the  river  Danube,  and  on  the  weft  by 
Tranfylvania.  It  is  225  miles  in  length,  and  125;  in  * 
breadth  ;  and  was  ceded  to  the  Turks  by  the  treaty  of  Bel¬ 
grade,  in  1739*  It  abounds  in  good  hoifes  and  cattle  5 
and  there  are  mines  of  fcvcral  kinds.  The  foil  is  fo  fertile, 
that  it  is  capable  of  producing  any  thing  ;  and  there  are 
good  paftures,  with  wine,  oil,  and  all  manner  of  European 
fruits.  The  inhabitants  are  chiefly  of  the  Greek  church. 

WALCHEREN,  an  ifland  of  the  Low  Countries,  and 
one  of  the  principal  of  thofe  of  Zealand ;  feparated  from 
Dutch  Flanders  by  the  mouth  of  the  Scheld.  It  is  about 
,  nine  miles  in  length,  and  eight  in  breadth  ;  and  though  it 
lies  low,  has  good  arable  and  pafture  land.  The  chief  town 
of  this  ifiand  and  the  whole  province  is  Middleburg. 

WALDEN, 
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WALDEN,  a  town  of  Effex,  commonly  called  Saffron 
Walden,  with  a  market  on  Saturdays,  and  two  fairs  on  Mid- 
lent  Saturday  for  horfes,  and  November  ill  for  cows.  It 
is  remarkable  for  the  plenty  of  faffron  that  grows  about  it. 
This  town  was  incorporated  by  Edward  VI.  and  is  govern¬ 
ed  by  a  mayor  and  24  aldermen,  ft  is  27  miles  north -well - 
by-north  ot  Chelmsford,  and  43  north-eaft  of  London.  E. 
Long.  o.  20.  N.  Lat. 52.  4. 

WALDENSES.  See  Waldo. 

WALDO,  a  merchant  of  Lyons  in  the  latter  part  of 
the  12th  century,  who  applying  himfelf  to  the  fludy  of  the 
Scriptures,  and  finding  no  warrant  there  for  feveral  of  the 
Romifh  do&rines,  particularly  that  af  tranfubftantiation, 
publicly  oppofed  them.  His  followers,  who  from  him  were 
called  Waldenfes,  being  chafed  from  Lyons,  fpread  over 
Dauphine  and  Provence  ;  upon  which  Philip  IT.  is  faid  to 
have  razed  300  gentlemens  feats,  and  deftroyed  feveral  v/alled 
towns  to  flop  their  growth  :  but  this,  inilead  of  fuopreffing, 
fpread  them  over  a  great  part  of  Europe.  The  articles  cf 
their  faith,  which  they  drew  up  and  dedicated  to  the  king 
of  France,  agreed  in  mod  points  with  thofe  of  the  prefen t 
Proteflants.  In  the  year  1200,  thofe  of  them  who  dwelt 
in  the  province  of  Albigeois  in  Languedoc,  from  whence 
they  were  called  Albigenfes ,  flood  upon  their  defence  ;  upon 
which  Philip  drove  them  into  Bohemia,  Savoy,  and  Eng¬ 
land.  The  crufade  againfl  them  is  faid  to  have  confided  of 
500,000  men,  who  wore  their  croffes  on  their  breads,  to 
diftinguifh  themfelves  from  thofe  who  went  to  the  Holy 
Land,  and  wore  them  on  their  ihoulders. 

WALES,  a  county  fitnated  in  the  fouth-wed  part  of 
Britain,  into  which  the  ancient  Britons  retired  from  the 
persecution  of  the  Saxons.  Anciently  it  was  of  greater  ex¬ 
tent  than  it  is  at  prefent,  and  comprehended  all  the  country 
beyond  the  Severn,  that  is,  befides  the  1 2  counties  included 
in  it  at  prefent,  thofe  of  Herefordfhire  and  Monmouthfhire, 
which  now  are  reckoned  a  pait  of  England,  were  then  in¬ 
habited  by  three  different  tribes  of  the  Britons,  namely,  the 
Silures,  the  Dimetae,  and  the  Ordovices.  The  Romans 
were  never  able  to  fubdue  them,  till  the  reign  of  Vefpafian, 
when  they  were  reduced  by  Julius  Frontinus,  who  placed 
garrifons  in  their  country  to  keep  them  in  awe.  Though 
the  Saxons  made  themfelves  maders  of  all  England,  they 
never  could  get  pofTefiion  of  Wales,  except  the  counties  of 
Monmouthfhire  and  Herefordfhire,  formerly  a  part  of  W ales. 
About  the  year  870,  Roderic  king  of  Wales  divided  it  a- 
mong  his  three  fons  ;  and  the  names  of  tliefe  divifions  were, 
Demetia ,  or  South -Wales  ;  Povefia,  or  Powis-Land ;  and  Vc- 
nedotia ,  or  North-Wales.  Another  divifion  is  mentioned  af¬ 
terwards  in  the  records,  viz.  North  Wales,  South  Wales, 
and  Wed  Wales  ;  the  lad  comprehending  the  counties  of 
Monmouth  and  Hereford.  The  country  derived  the  name 
of  Wales,  and  the  inhabitants  that  of  Welffj,  from  the  Sax¬ 
ons,  who  by  thofe  terms  denote  a  country  and  people  to 
which  they  are  drangers ;  for  the  Welfh,  in  their  own  lan¬ 
guage,  call  their  country  Cymry ,  and  their  language  Cym- 
raeg.  They  continued  under  their  own  princes  and  laws 
from  the  above-mentioned  period,  and  were  never  entirely 
fubje6led  to  the  crown  of  England  till  the  reign  of  Edward 
I.  when  Llewellin  ap  Gryffith,  prince  of  Wales,  lod  both 
his  life  ar  d  dominions.  Edward,  the  better  to  fecure  his 
conqueft,  and  to  reconcile  the  Welfh  to  a  foreign  yoke,  fent 
his  queen  to  lie  in  at  Caernarvon,  where  file  was  delivered 
of  a  prince  *,  to  whom  the  Welfh,  on  that  account,  the  more 
readily  fubmitted.  Ever  fince  that  time,  the  elded  fons  of 
the  kings  of  England  have  commonly  been  created  princes 
of  Wales,  and  as  fuch  enjoy  certain  revenues  from  that 
country. 

As  to  the  character  of  the  Welfh,  they  are  faid  to  be 
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a  brave,  hofpltable  people  ;  and  though  very  jealous  of  af- 
fronts,  pafiionate,  and  hafiy,  yet  are  eafily  reconciled.  The 
common  people  look  with  a  fufpicious  eye  on  drangers,  and 
bear  ail  hereditary  grudge  to  the  Englifh  nation,  by  whom 
their  ancedors  were  expelled  from  the  fined  parts  of  the 
ifland.  The  gentlemen  are  apt  to  value  themfelves  upon  the4 
antiquity  of  their  families  ;  and  with  fome  reafon,  as  they 
can  generally  trace  them  much  higher  than  the  inhabitants 
of  mod  other  countries. 

All  the  better  fort,  both  in  town  and  country,  can  fpeak 
Englilh,  efpecially  in  the  counties  bordering  upon  England. 
The  common  people,  in  general,  only  fpeak  their  own  lan¬ 
guage,  which  is  the  ancient  Britifh  ;  and  not  only  differs  en- 
tirely  from  the  Englifli,  but  has  very  little  affinity  with  any 
of  the  weftern  tongues,  unlefs  we  fhould  accept  the  Gaelic, 
Erfe,  or  Irifh.  It  is  faid  to  be  a  dialed!  of  the  ancient  Cel¬ 
tic,  and  in  many  refpedts  to  refemble  the  Hebrew.  Mod 
of  the  clergy  are  natives  of  the  country,  and  underhand 
Englilh  fo  well,  that  they  could  exercife  their  fun&ions  in 
any  part  of  Britain.  The  public  worfhip,  however,  is  as 
often  performed  in  Welfh  as  in  Englilh,  excepting  in  the 
towns,  where  the  latter  is  the  prevailing  language.  The 
inhabitants  are  computed  at  about  300,000. 

The  country,  though  mountainous,  efpecially  in  North 
Wales,  is  far  from  being  barren  or  unfruitful ;  the  hills, 
befides  the  metals  and  minerals  they  contain,  feeding  vad 
herds  of  fmall  black  cattle,  deer,  fheep,  and  goats,  and 
their  valleys  abounding  in  corn,  as  their  feas  and  rivers  do 
in  fifh.  Here  are  alio  wood,  coal,  and  turf  for  fuel,  in  a- 
bundance. 

Wales  is  bounded  on  all  fides  by  the  fea  and  the  Se* 
vern  ;  except  on  the  ead,  where  it  joins  to  the  counties 
of  Cheder,  Salop,  Hereford,  and  Monmouth.  Its  Jength, 
from  the  fouthernmoft  part  of  Glamorgan  (hire  to  the  extre¬ 
mity  of  Flintfhire  north,  is  computed  at  about  113  miles; 
and  its  greated  breadth,  from  the  river  Way  ead  to  St  Da¬ 
vid's  in  Eembrokefhire  wed,  is  nearly  of  the  fame  dimenlions, 
being  about  90  miles. 

A  fter  the  conqued  of  Wales  by  Edward  I.  very  material 
alterations  were  made  in  their  laws,  fo  as  to  reduce  them 
nearer  to  the  Englifh  dandard,  efpecially  in  the  forms  of 
their  judicial  proceedings  :  but  they  dill  retained  very  much 
of  their  original  polity,  particularly  their  rule  of  inheritance, 
viz.  that  their  lands  were  divided  equally  among  all  the  iffue 
male,  and  did  not  defeend  to  the  elded  fon  alone.  By  o- 
ther  fubfequent  datutes  their  provincial  immunities  were 
dill  farther  abridged  :  but  the  finifhing  droke  to  their  de¬ 
pendency  was  given  by  the  datute  27  Hen.  VIII.  c.  26. 
which  at  the  fame  time  gave  the  utmod  advancement  to 
their  civil  profpeiity,  by  admitting  them,  to  a  thorough 
communication  of  laws  with  the  fubje&s  of  England. — • 
Thus  were  this  brave  people  gradually  conquered  into  the 
enjoyment  of  true  liberty  ;  being  infenfibly  put  upon  the  fame 
footing,  and  made  fellow-citizens,  with  their  conquerors. 

It  is  enabled  by  the  27  Hen.  VIII.  1.  That  the  domi¬ 
nion  of  Whales  fiiall  be  for  ever  united  to  the  kingdom  of 
England.  2.  That  all  Welfhmen  bom  fhall  have  the  fame 
liberties  as  other  king’s  fubjedls.  3.  That  lands  in  Wales 
fhall  be  inheritable  according  to  the  Englifh  tenures  and 
rules  of  defeent.  4.  That  the  laws  of  England,  arid  no 
other,  fhall  be  ufed  in  Wales :  befides  many  other  regula¬ 
tions  of  the  police  of  this  principality.  And  the  34  and 
35  Hen.  VIII.  c.  26.  confirms  the  fame,  adds  farther  re¬ 
gulations,  divides  it  into  twelve  {hires,  and,  in  fhort,  reduces 
it  into  the  fame  order  in  which  it  flands  at  this  day  ;  differ¬ 
ing  from-  the  kingdom  of  England  in  only  a  few  particulars, 
and  thofe  too  of  the  nature  of  privileges  (fuch  as  having 
courts  within  itfelf,  independent  of  the  procefs  of  Weft- 
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minftar-hall),  and  fome  other  immaterial  peculiarities,  hard¬ 
ly  more  than  are  to  be  found  in  many  counties  of  England 
itfrlf. 

New  Walks.  See  New  Britain. 

Ntw  South- Wales.  See  NeiO  Holland. 

Prince  of  Wales.  See  Royal  Family. 

Walking  Leaf.  See  Mantis  Sycifoita. 

WALL,  in  architecture,  the  principal  part  of  a  building, 
as  ferving  both  to  inclofe  it,  and  to  fupport  the  roof,  floors, 
&c. — Walls  are  diflinguifhed  into  various  kinds,  from  the 
matter  whereof  they  con  fid;  as  plaftered  or  mud-walls,  brick- 
walls,*  {tone-walls,  Hint  or  boulder- walls,  and  boarded-walls. 
See  Architecture. 

Cob  or  Mud  Wall.  In  thofe  parts  of  England  where 
flone  is  fcarce,  it  is  nfual  to  make  walls  and  houfes  of  mud, 
or,  as  it  is  called  i.i  Devonfhire,  cob;  which  is  acompofition 
of  earth  and  draw,  wet  up  fome  what  like  mortar,  but  well 
beat  and  trod  together.  When  a  wall  is  making,  after  being 
raifed  to  a  certain  height,  it  is  allowed  time  to  pitch  or 
fettle  before  the  work  is  refumed.  Some  value  themlelves 
on  their  fkill  in  building  with  this  composition  ;  the  price, 
when  materials  are  found,  is  generally  in  Devonfhire  3  s.  per 
perch  of  1 6  *  feet;  but  a  flone  foundation  coils  more.  Houfes 
built  with  this,  being  covered  with  thatch,  are  very  dry  and 
warm  ;  a  cob  wall,  if  in  a  good  fituation,  will  lall  50  or  60 
years  or  more.  When  pulled  down,  they  are  ufed  as  ma¬ 
nure,  and  new  earth  employed  to  rebuild  with. 

WALLACE  (Sir  William),  a  gallant  general  of  the 
Scots,  who  endeavoured  to  refcue  his  country  from  the 
Englifh  yoke  ;  but  being  taken  priioner,  he  was  unjuflly 
tried  by  the  Englifh  laws,  condemned,  and  executed  as  a 
traitor  to  Edward  Lin  1304.  See  Scotland,  n°  103, 
ctfeq. 

WALLACHIA.  See  Walachia. 

WALLER  (Edmund),  a  celebrated  Englifh  poet,  was 
the  fon  of  Robert  Waller,  Efq;  of  Agmondefham  in  Buc- 
kinghamfhire,  by  Anne,  the  fitter  of  the  great  Hamden, 
who  diflinguifhed  himl'elf  fo  much  in  the  beginning  of  the 
civil  wars.  He  was  born  in  1605  ;  and  his  father  dying 
when  he  was  very  young,  the  care  of  his  education  fell  to 
his  mother,  who  fent  him  to  Eton  fchool.  He  was  after¬ 
wards  fent  to  King’s  college  in  Cambridge,  wheie  he  mutt 
have  been  very  afliduous  in  his  fludies,  fence,  at  fixteen  or 
feventeen  years  of  age,  he  was  chofen  into  the  laft  parlia¬ 
ment  of  King  James  1.  and  ferved  as  burgefs  for  Agmon¬ 
defham.  He  began  to  exercife  his  poetical  talent  fo  early 
as  the  year  1623  ;  as  appears  from  his  verfes  “  upon  the 
danger  his  majelly  (being  prince)  efeaped  in  the  road  of  St 
Ar.dero ;”  for  there  Prince  Charles,  returning  from  Spain 
that  year,  had  like  to  have  been  catt  away.  It  was  not, 
however,  Mr  Waller’s  wit,  his  fine  parts,  or  his  poetry,  that 
fo  much  oecafioned  him  to  be  firft  publicly  known,  as  his 
carrying  off  the  daughter  and  foie  heirefs  of  a  rich  citizen, 
againft  a  rival  whofe  interefl  was  efpoufed  by  the  court.  It 
is  not  known  at  what  time  he  mairied  his  firtt  lady;  but  he 
was  a  widower  before  he  was  25,  when  he  began  to  have  a 
paflion  for  SacharifTa,  which  was  a  fictitious  name  for  the 
lady  Dorothy  Sidney,  daughter  to  the  earl  of  Leicefler, 
and  afterwards  wife  to  the  earl  of  Sunderland.  He  was 
-row  known  at  court,  careffed  by  all  who  had  any  relifh  for 
wit  and  polite  literature  ;  and  was  one  of  the  famous  club 
of  which  Lord  Falkland,  Mr  Chillingworth,  and  other  emi¬ 
nent  men,  were  members.  He  was  returned  burgefs  for 
Agmondefham  in  the  parliament  wrhich  met  in  April  1640. 
An  intermillion  of  parliaments  having  dilgufled  the  nation, 
a*nd  raifed  jealoufies  againft  the  dcfigns  of  the  court,  which 
would  be  fure  to  difeover  themfelves  whenever  the  king 
came  to  afk  for  a  fupply,  Mr  Waller  was  one  of  the  firtt 
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who  condemned  the  preceding  meafures.  lie  fhowed  him-  Wafer, 
felt  in  oppolition  to  the  court,  and  made  a  fpeech  in  the 
houfe  on  this  occafion  ;  from  which  we  may  gather  fome 
notion  of  his  general  principles  in  government;  wherein, 
however,  he  afterwards  proved  very  variable  and  inconftant. 

He  oppofed  the  court  alfo  in  the  long  parliament  which  met 
in  IJovember  following,  and  was  chofen  to  impeaeh  Judge 
Crawley,  which  he  did  in  a  warm  and  eloquent  fpeech,  July 
1 6th  \6 41.  This  fpeech  was  fo  highly  applauded,  that 
20,000  copies  of  it  were  fold  in  one  day.  In  1642,  he  was 
one  of  the  commifiioners  appointed  by  the  parliament  to 
prefent  their  propolitions  of  peace  to  the  king  at  Oxford. 

In  1643,  ^ie  was  deeply  engaged  in  a  defign  to  rednee  the 
city  of  London  and  the  tower  to  the  fervice  of  the  king  ; 
for  which  lie  was  tried  and  condemned,  together  with  Mr 
Tomkins  his  brother-in-law,  and  Mr  Challoner.  The  two 
latter  fuffered  death  ;  but  Mr  Waller  obtained  a  reprieve  ; 
he  was,  however,  fentenced  to  fuffer  a  year’s  imprifonment, 
and  to  pay  a  fine  of  10,000  1.  After  this,  he  became  par¬ 
ticularly  attached  to  Oliver  Cromwell,  upon  whom  he  wrote 
a  very  handfome  panegyric.  He  alfo  wrote  a  noble  poem 
on  the  death  of  that  great  man. 

At  the  Reftoration,  he  was  treated  with  great  civility  by 
Charles  II.  who  always  made  him  one  of  the  party  in  his 
diverfions  at  the  duke  of  Buckingham’s  and  other  places. 

He  wrote  a  panegyiic  upon  his  majefty’s  return  ;  which  be¬ 
ing  thought  to  fall  much  fhort  of  that  he  had  before  written 
on  Oliver  Cromwell,  the  king  one  day  afked  him  in  raillery, 

“  How  is  it,  Waller,  that  you  wrote  a  better  encomium  on 
Cromwell  than  on  me  ?”  “  May  it  pleafe  your  majefty,” 
anfwered  he,  “  we  poets  generally  fucceed  belt  in  fiction.” 

He  fat  in  feveral  parliaments  after  the  Reftoration,  and  con¬ 
tinued  in  the  full  vigour  of  his  genius  to  the  end  of  his  life, 
his  natural  vivacity  bearing  him  up,  and  making  his  com¬ 
pany  agreeable  to  the  laft.  Lie  died  of  a  dropfy  in  1687, 
and  was  interred  in  the  church-yard  of  Beaconsfidd,  where 
a  monument  is  ereCted  to  his  memory.  Mr  Waller  has 
been  honouied  as  the  moft  elegant  and  harmonious  verfiiier 
of  his  time,  and  a  great  refiner  of  the  Englifh  language. 

The  beft  edition  of  his  works,  containing  poems,  fpeeches, 
letters,  &c.  is  that  publifhed  in  quarto  by  Mr  Fenton,  in 

173°* 

WALLIS  (Dr  John),  a  celebrated  mathematician,  was 
educated  at  Cambridge;  where  he  became  fellow  of  Queen’s 
college,  and  continued  fo  till,  by  his  marriage,  he  vacated 
his  fellowfhip.  In  1 640,  he  received  holy  orders,  and  be¬ 
came  chaplain  to  the  lady  Vere.  While  he  lived  in  this  fa¬ 
mily,  he  cultivated  the  art  of  deciphering ;  and  it  is  faid, 
that  the  eleCtor  of  Brandenburg,  for  whom  -he  explained 
feveral  letters  written  in  ciphers,  fent  him  a  gold  chain  and 
medal.  In  1643  he  publifhed,  u  Truth  tried;  or,  Anirnad- 
verfions  on  the  lord  Brooke’s  treatife,  called  The  Nature  of 
Truth ,  &c”.  The  next  year  he  was  chofen  one  of  the  leribes 
or  fecretaries  to  the  affembly  of  divines  at  Weftminfler.  Dr 
Peter  Turner,  Savilian  profeffor  of  geometry  in  Oxford,  be¬ 
ing  ejected  by  the  parliament-vilitors  in  1649,  Mr  Wallis 
was  appointed  to  fucceed  him  in  that  place.  In  1653  he 
publifhed  at  Oxford  a  Grammar  of  the  Englifh  Tongue  in 
Latin.  In  1655  he  entered  the  lifts  with  Mr  Hobbes;  and 
their  controversy  lafled  a  confiderable  time.  In  165 7  the 
DoCtor  publifhed  his  Mathematical  Works.  Upon  the 
death  of  Dr  Langbaine,  he  was  chofen  cuftos  archivorum 
of  the  univerfity.  After  the  Reftoration  he  met  with  great 
refpeCt,  the  king  himfelf  entertaining  a  favourable  opinion 
of  him  on  account  ot  iome  iervices  he  had  done  both  to  his 
royal  father  and  himielf.  He  was  therefore  confirmed  in 
his  places,  admitted  one  of  the  king’s  chaplains  in  ordinary, 
and  appointed  one  of  the  divines  empowered  to  review  the 
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j>ook  of  common  prayer.  He  complied  with  the  terms  of 
|he  aft  of  uniformity,  and  continued  a  fteady  con^ormift  till 
iis  death.  lie  was  one  of  the  firft  members  of  the  Royal 
(Society,  and  correfponded  with  many  learned  men.  In 
*1697,  the  curators  of  the  univerfty  prefs  at  Oxford  thought 
!it  for  the  honour  of  the  univerfity  to  colieft  the  mathema¬ 
tical  works  of  the  Do&or,  which  had  been  printed  feparate- 
.ly,  feme  in  Latin,  fome  in  Englifh,  and  publifhed  them  all 
[together  in  the  Latin  tongue,  in  3  vols,  folio.  He  died  in 
’^703.  He  fpeaks  of  himfelf  thus  :  “  It  hath  been  my  en¬ 


deavour  ah  along  to  aft  by  moderate  principles,  being  will¬ 
ing,  whatever  fide  was  uppermoll,  to  promote  any  good  de- 


fign  for  the  true  intereil  of  religion,  of  learning,  and  of  the 
public  good.”  Befides  the  works  above-mentioned,  he  pub¬ 
lifhed  many  others. 

WALLOONS,  a  name  for  the  inhabitants  of  a  confider- 
able  part  of  the  Netherlands,  viz.  Artois,  Hainault,  Namur, 
Luxcmburgh,  and  part  of  Flanders  and  Brabant. 
WALNUT-tree,  in  botany.  See  Juglans. 
WALPOLE  (Sir  Robert),  earl  of  Orford,  was  born  at 
Houghton  in  Norfolk,  September  6th,  1674,  and  educated 

ion  the  foundation  at  Eton  fchool.  Thence  he  was  elefted 
to  King’s  College  in  Cambridge  ;  but,  fucceeding  to  the 
family  eitate  by  the  death  of  his  elder  brother,  he  refigned 
his  fellowfhip.  In  1700,  he  was  cliofen  member  of  parlia¬ 
ment  for  King’s  Lynn,  and  reprefented  that  borough  in  fe¬ 
deral  fucceeding  parliaments.  In  1705,  he  was  nominated 
one  of  the  council  to  prince  George  of  Denmak,  lord  high 
admiral  of  England  ;  in  1707,  appointed  fecretary  at  war  ; 
.and,  in  1709,  treasurer  of  the  navy.  In  1710,  upon  the 
change  of  the  miniflry,  he  was  removed  from  all  his  polls, 
and  held  no  place  afterwards  during  the  queen’s  reign.  In 
1711  he  was  expelled  from  the  houfe  of  commons  for  what 
■  they  called  notorious  corruption  in  his  office  as  fecretary  at 
[war.  The  borough  of  Lynn,  however,  re-elefted  him;  and, 
though  the  houre  declared  the  eleftion  void,  yet  they  per- 
fiiled  in  the  choice.  In  the  well-known  debate  relating  to 
I  Steele  for  publifhing  the  Cribs,  he  greatly  diftinguifhed  him- 
fclf  in  behalf  of  liberty,  and  added  to  the  popularity  he  had 
before  acquired. 


On  the  death  of  the  queen,  a  revolution  of  politics  took 
place,  and  the  Whig  party  prevailed  both  at  court  and  in 
the  fenate.  Walpole  had  before  recommended  himfelt  to 
the  houfe  of  Hanover  by  his  zeal  for  its  caufe,  when  the 
commons  confidered  the  flate  of  the  nation  with  regard  to 
the  Proteflant  fucceffion  :  and  he  had  now  the  honour  to 
procure  the  affurance  of  the  houfe  to  the  new  king  (which 
attended  the  addrefs  of  condolence  and  congratulation), 
«  That  the  commons  would  make  good  all  parliamentary 
funds.”  It  is  therefore  not  to  be  wondered  at,  that  his 
promotion  foon  took  place  after  the  king’s  arrival ;  and 
that  in  a  few  days  he  was  appointed  receiver  and  pay¬ 
mafter  general  of  all  the  guards  and  garrifons,  and  of  all 
other  the  land  forces  in  Great  Britain,  paymafter  of  the 
royal  hofpital  at  Chelfea,  and  likewife  a  privy  counfellor. 
On  the  opening  of  a  new  parliament,  a  committee  of  fecre- 
3  ;ey  was  chofen  to  enquire  into  the  conduft  of  the  late  mi* 
;  niftry,  of  which  Walpole  was  appointed  chairman;  and,  by 
his  management,  articles  of  impeachment  were  read  againft 
the  earl  of  Oxford,  lord  Bolingbroke,  the  duke  of  Ormond, 
,  '  and  the  earl  of  Strafford.  The  eminent  fervice  he  was 
thought  to  have  done  the  crown,  by  the  vigorous  profe- 
■  cution  of  thofe  minifters  who  were  deemed  the  chief  in- 


Itruments  of  the  peace,  was  foon  rewarded  by  the  extra¬ 
ordinary  promotions  to  the  offices  of  firft  commiffioner  of 
the  treafury,  and  chancellor  and  under  treafurer  of  the  ex¬ 
chequer. 
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In  two  years  time  he  refigned  all  his  offices  on  account  Walpole. 
of  a  mifunderftanding  which  took  place  between  him  and  ~  v 
the  reft  of  the  miniflry  about  certain  fupplies  demanded  for 
the  fupport  of  his  majefly’s  German  dominions.  On  the 
day  of  his  refignation  he  brought  in  the  famous  finking 
fund-bill,  which  he  prefented  as  a  country-gentleman,  fay¬ 
ing,  that  he  hoped  it  would  not  fare  the  v/orfe  for  having 
two  fathers;  and  that  his  fucceffor  Mr  Stanhope  would 
bring  it  to  perfection.  His  calling  himfelf  the  father  of  a 
projeft,  which  hath  fince  been  fo  often  employed  to  other 
purpofes  than  were  at  firft  declared,  gave  his  enemies  fre¬ 
quent  opportunity  for  fatire  and  ridicule  ;  and  it  hath  been 
farcaftically  obferved,  that  the  father  of  this  fund  appeared 
in  a  very  bad  light  when  viewed  in  the  capacity  of  a  nurfe. 

In  the  next  feffion  of  parliament,  Walpole  oppofed  the  mi¬ 
niflry  in  every  thing ;  and  even  Wyndham  or  Shippen  did 
not  exceed  him  in  patriotifm.  Upon  a  motion  in  the  houfe- 
for  continuing  the  army,  he  made  a  fpeech  of  above  an  hour 
long,  and  difplayed  the  danger  of  a  {landing "army  in  a  free 
country,  with  all  the  pqwers  of  eloquence.  Early  in  1720 
the  rigour  of  the  patriot  began  to  foften,  and  the  complai- 
fance  of  the  courtier  to  appear;  and  he  was  again  appointed- 
paymafter  of  the  forces,  and  feveral  of  his  friends  were  found 
foon  after  in  the  lift  of  promotions.  No  doubt  now  remain¬ 
ed  of  his  entire  converfion  to  court  meafures;  for,  before  the 
end  of  the  year,  we  find  him  pleading  as  ftrongly  for  the 
forces  required  by  the  war- office  as  he  had  before  declaimed 
againft  them,  even  though  at  this  time  the  fame  pretences 
for  keeping  them  on  foot  did  not  exift. 

It  was  not  long  before  he  acquired  full  minifterial  power* 
being  appointed  firft  lord  commiffioner  of  the  treafury,  and 
chancellor  of  the  exchequer;  and,  when  the  king  went 
abroad  in  1723,  he  v/as  nominated  one  of  the  lords- juftices 
for  the  adminiiiratiQn  of  government,  and  was  fworn  foie 
fecretary  of  flate.  About  this  time  he  received  another- 
diftinguifhed  mark  of  the  royal  favour  ;  his  eldeft  fon  then 
on  his  travels  being  created  a  peer,  by  the  title  of  baron 
Walpole  of  Walpole.  In  1725  he  was  made  knight  of  the 
Bath,  and  the  year  after  knight  of  the  Garter.  The  meafures 
of  his  adminiftration,  during  the  long  time  he  remained  prime 
or  rather  foie  minifter,  have  been  often  canvaffed  with  all  the 
feverity  of  critical  inquiry.  It  is  difficult  to  difeern  the  truth 
through  the  exaggerations  and  mifreprefentations  of  party. 

He  has  indeed  been  accufed  of  employing  the  finking  fund  for 
the  purpofes  of  corruption,  of  which  it  was  long  the  fafhiow 
to  call  him  the  father  ;  but  the  man  who  reflefts  on  the 
tranfaftions  of  Charles  II.  and  his  infamous  cabal,  will  acquit 
him  of  the  latter  part  of  this  charge.  He  was  an  enemy 
to  war,  and  the  friend  of  commerce;  and  bebaufe  he  did  not 
refent  fome  petty  infults  of  the  court  of  Spain  fo  fuddenly 
as  the  fiery  part  of  the  nation  thought  he  fhould  have  done, 
a  formidable  oppofition  was  formed  againft  him  in  the  houfe* 
which  had  influence  enough  to  employ  in  its  caufe  almoft  all 
the  wit  of  the  nation.  Pulteney  and  Pitt  were  the  great 
leaders  of  the  party  in  the  houfe  of  commons  ;  while  Bo* 
lingbroke  and  Pope  and  Jolinfon,  and  almoft  every  man  of 
genius,  exerted  themfelves  without  doors  to  enlighten,  by¬ 
pamphlets  in  profe  and  verfe,  the  minds  of  the  people,  and 
fhow  the  neceffity  of  a  Spanish  war.  This  he  ftrenuoufly 
oppofed,  becaufe  he  knew  that  the  foreign  fettlements  of 
that  power  are  very  remote,  and  in  a  climate  deftruftive  to 
Englifhmen  ;  and  that  fuch  of  them  as  we  might  be  able  to 
take,  we  could  not  poffibly  retain.  The  oppofition  howe¬ 
ver  prevailed.  The  nation  was  indulged  in  a  war,  of  which- 
it  furely  had  no  caufe  to  boaft  of  the  fuccefs;  and  it  is  now- 
univerfally  known,  that  the  greater  part  of  thofe  who  with, 
honeft  intentions  had,  either  in  parliament  or  out  of  it,  been- 

engaged 


\V  A  L 


C  702  1 


W  A  L 


Walpc.l-. 


#  Letters 
tm  a  Regi~ 
tide  Peace, 


engaged  to  run  clown  the  minifter,  lived  to  repent  of  their 
condudl,  and  do  juftice  to  the  man  whom  they  had  fo  per¬ 
tinaciously  vilified. 

In  order  to  encourage  commerce  and  improve  tlie  reve¬ 
nue,  Sir  Robert  projeffed  a  fcheme  for  an  extenfion  of  the 
excife,  as  the  only  means  of  putting  a  (lop  to  the  frauds  bf 
merchants  and  illicit  traders.  This  was  another  ground  of 
clamour  to  the  orators  within,  and  the  wits  without,  doors; 
and  while  the  oppofition  reprefented  it  as  a  meafure  big  with 
public  mifehief,  Swift  and  Pope  occafionally  alluded  to  it  as 
an  oppreffion  calculated  to  deprive  private  life  of  all  its  com¬ 
forts.  The  minifter  was  therefore  obliged  to  abandon  the 
fcheme  ;  but  in  a  fucceeding  adminiftration  it  was  partly 
carried  into  execution,  at  the  exprefs  folicitation  of  the 
principal  perfons  concerned  in  that  article  of  trade  which  it 
was  fugged ed  would  be  mod  afFe&ed  by  it;  and  afterwards 
the  rr.oft  popular  minider  that  ever  diredled  the  councils  of 
this  country  declared  in  full  fenate,  that  if  a  time  fhould 
Vver  arrive  which  was  likely  to  render  the  projedt  feafible, 
lie  would  himfdf  recommend  an  extenfion  of  the  excife  laws 
as  *a  meafure  of  the  greated  advantage  to  commerce,  to  the 
revenue,  and  to  the  general  intcreds  of  the  kingdom. 

In  174 2  the  oppofition  prevailed  ;  and  Sir  Robert  being 
no  longer  able  to  carry  a  majority  in  the  houfe  of  commons, 
refigned  all  his  places,  and  fled  for  fhelter  behind  the  throne. 
He  wras  foon  afterwards  created  earl  of  Orford  ;  and  the 
king,  in  coiifideration  of  his  long  and  faithful  fervices,  grant¬ 
ed  him  a  penfion  of  4000  1.  per  annum.  The  remainder  of 
his  life  he  fpent  in  tranquillity  and  retirement,  and  died, 
1 745,  in  the  7 1 A  year  of  his  age. 

lie  has  been  feverely,  and  not  unjudly,  cenfured  for  that 
fydem  of  corruption  by  which  he  almod  avowed  that  he 
governed  the  nation  ;  but  the  objects  which  he  had  in  view 
are  now  acknowledged  to  have  been  in  a  high  degree  praife- 
worthy.  Johnfon,  who  in  the  earlier  part  of  his  life  had 
joined  the  other  wits  in  writing  againd  his  meafurcs,  after¬ 
wards  honoured  his  memory  for  the  placability  of  his  tem¬ 
per,  and  for  keeping  this  country  in  peace  for  fo  many  years; 
and  Mr  Burke  has  lately  *  declared,  that  his  only  defe&  as 
a  minider  was  the  want  of  fufficient  firmnefs  to  treat  with 
contempt  that  popular  clamour,'  which,  by  his  yielding  to 
it,  hurried  the  nation  into  an  expenfive  and  unjud  war.  But 
his  rancorous  profecution  of  Atterbury  bifhop  of  Rocheder 
(fee  Atterbury),  by  a  bill  of  pains  and  penalties,  may  be 
confidered  as  fomething  worfe  than  a  defedt :  it  was  a  fault 
for  which  no  apology  can  be  made  ;  becaufe,  whether  that 
prelate  was  innocent  of  guilty,  of  his  guilt  no  legal  proof 
ever  appeared.  In  that  indance  the  condudl  of  the  minider 
was  the  more  extraordinary,  that  on  other  occafions  he  chofe 
to  gain  over  the  diffaffe&ed  by  mildnefs  and  beneficence,  even 
when  he  had  fufficient  proofs  of  their  guilt.  Ot  this  the 
following  anecdote,  communicated  by  lord  North  to  Dr 
Johnfon,  is  a  fufficient  proof.  Sir  Robert  having  got  into 
his  hands  fopie  treafonable  papers  of  his  inveterate  enemy 
Shippen,  lent  for  him,  and  burnt  them  before  his  eyes. 
Some  time  afterwards,  while  Shippen  was  taking  tire  oaths 
to  the  government  in  the  houfe  of  commons,  Sir  Robert, 
who  dood  next  to  him,  and  knew  his  principles  to  be  the 
fame  as  ever,  fmiled  ;  upon  which  Shippen,  who  had  obfer- 
ved  him,  faid  “  Egad,  Robin,  that’s  hardly  fair.” 

To  whatever  obje&ions  his  miniderial  conduft  may  be 
liable,  in  his  private  character  he  is  univerially  allowed  to 
have  had  amiable  and  benevolent  qualities.  That  he  was  a 
tender  parent,  a  kind  mafter,  a  beneficent  patron,  a  firm 
friend,  an  agreeable  companion,  are  points  that  have  been 
feldom  dilputed  ;  and  fo  calm  and  equal  was  his  temper, 
that  Pulteney;  liis  great  rival  and  opponent,  faid,  he  was  lure 


that  Sir  Robert  Walpole  never  felt  the  bitterefl  inve&iyei 

againd  him  for  half  an  hour.  |j 

About  the  end  of  queen  Anne’s  reign,  and  the  begin- 
ning  of  George  I.’s,  he  wrote  the  following  pamphlets, 

1.  The  Sovereign’s  Anfwer  to  the  Gloucefterfhire  Addrefs. 
The  Sovereign  meant  Charles  duke  of  »Somerfet,  fo  nick¬ 
named  by  the  Whigs.  2.  Anfwer  to  the  Reprefentation 
of  the  Houfe  of  Lords  on  the  State  of  the  Navy,  1709. 

3.  The  Debts  of  the  Nation  dated  and  confidered,  in  four 
Papers,  1710.  4.  The  Thirty-five  Millions  accounted  for, 

1710.  5.  A  Letter  from  a  foreign  Minider  in  England 

to  Morifieur  Pettecum,  1710.  6.  Four  Letters  to  a  Friend  in 
Scotland  upon  Saclieverell’s  Trial;  falfely  attributed  in  the 
General  Didlionary  to  Mr^Maynwaring.  7.  A  fliort  Hi- 
dory  of  the  Parliament.  It  is  an  account  of  the  lad  Scf- 
fion  of  the  queen.  8.  The  South-Sea  Scheme  confidered. 

9.  A  Pamphlet  againd  the  Peerage  Bill,  I7J9*  I0*  The 

Report  of  the  Secret  Committee,  June  9th,  1 7 1 5* 

WALRUS,  in  zoology.  See  Trichecus. 

WALSH  (William),  an  Englifh  critic  and  poet,  the  fon 
of  Jofeph  Walfti,  Efq;  of  Abberley  in  Worcefterihiie,  was 
born  about  the  year  1660.  He  became  a  gentleman- com¬ 
moner  of  Wadham  college,  Oxford,  but  left  the  univerfity 
without  taking  a  degree.  His  writings  are  printed  among 
the  works  of  the  Minor  Poets,  printed  in  1749.  .  He  was 
made  gentleman  of  the  horfe  in  queen  Anne’s  reign  ;  and 
died  in  1 708.  He  was  the  friend  of  Mr  Dryden  and  of 
Mr  Pope  ;  the  former  of  whom  edeemed  him  the  bed  critic 
then  living ;  and  Mr  Pope  has  celebrated  his  cliara&er  in 
the  Effay  on  Criticifm. 

WALS INGHAM,  a  town  of  Norfolk,  with  a  market 
on  Fiidays,  and  a  fair  on  Whit- Monday,  for  horfes  and 
pedlar’s  ware.  It  is  feated  not  far  from  the  fea  ;  and  in 
former  times  was  famous  for  its  college  of  canons,  and  was 
greatly  frequented  by  pilgrims  who  went  to  pay  their  de¬ 
votions  to  the  image  of  the  Virgin  Mary  at  the  chapel, 
where  there  are  two  fine  fprings,  called  the  Virgin  Mary's 
wells.  Not  many  years  ago  there  were  found  here  100 
urns  full  of  afhe8  by  a  hufbandman,  which  were  fuppofed 
to  be  thofe  which  the  Romans  filled  with  the  afhes  of  the 
dead.  It  is  22  miles  north- wed  of  Norwich,  and  117 
north-north-ead  of  London.  E.  Long.  o.  53.  N.  Lat.  52. 
56. 

WALSINGHAM  (Thomas),  an  Englifh  Benedi&ine 
monk  of  the  monadery  ot  St  Alban’s,  about  the  year  *440. 
He  applied  himfelf  to  the  liidory  and  antiquity  of  hiscountry, 
in  quality  of  hidoriographer  to  the  king;  and  compofed  the 
Hidory  of  King  Henry  VI.  with  other  works. 

Walsingham  (Sir  Francis),  minifter  and  fecretary  of 
date  during  the  reign  of  queen  Elizabeth,  and  one  of  the 
greated  politicians  of  his  time,  was  defeended  from  a  noble 
and  ancient  family  at  Chifiehurd.  After  having  made  great 
progress  in  his  dudies  at  Cambridge,  he  was  twice  fent  am- 
baftador  to  France,  and  at  his  return  to  England  was  em¬ 
ployed  in  the  mod  important  affairs  ;  became  fecretary  of 
date,  and  was  one  of  the  commifiioners  for  the  trial  ot  Mary 
queen  of  Scotland.  Sir  Francis  was  undoubtedly  one  of  the 
mod  refined  politicians  and  mod  penetrating  (tatefman  that 
any  age  ever  produced.  He  had  an  admirable  talent,  both 
in  dilcovering  and  managing  the  lecret  recedes  of  the  heart. 
He  had  his  fpies  in  mod  courts  in  Chriftendom,  and  allowed 
them  a  liberal  maintenance  ;  lor  it  was  his  maxim,  That 
knowledge  cannot  be  bought  too  dear.  In  x 58 7  the  king 
of  Spain  having  made  vaft  preparations,  which  furprifed, 
and  kept  all  Europe  in  fulpence,  Walfingham  employed  his 
utmod  endeavours  for  the  difeovery  of  that  important  fecret; 
and  accordingly  procured  intelligence  from  Madrid,  that  the 

king 
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firgMang  had  informed  his  council  of  his  having  difpatched  an 
^  jexprefs  to  Rome,  with  a  letter  written  with  his  own  hand 
;c_nfFto  the  pope,  acquainting  him  with  the  true  defign  ©f  his 
preparations,  and  begging  his  bleffings  upon  him  ;  which 
for  fome  reafons  he  could  not  difclofe  till  the  return  of  the 
courier.  The  fecret  being  thus  lodged  with  the  pope, 

I/alfingham,  by  means  of  a  Venetian  prieft,  whom  he  re- 
lined  at  Rome  as  a  fpy,  got  a  copy  of  the  original  letter, 
hich  was  flolen  out  of  the  pope’s  cabinet  by  a  gentleman 
F  the  bed-chamber,  who  took  the  key  out  of  the  pope’s 
Dcket  while  he  fleot .  After  this,  by  his  dexterous 

anagement,  he  caw  fed  the  Spaniards  bills  to  be  proteft- 
1  at  Genoa,  which  fhould  have  fupplied  them  with  money 
>r  their  extraordinary  preparations ;  and  by  this  means 
?  happily  retarded  this  formidable  invafion  for  a  whole 
?ar.  In  fhort,  he  fpent  his  whole  time  and  faculties  in 
le  fcrvice  of  queen  Elizabeth  ;  on  which  account  her  ma- 
(ly  was  heard  to  fay,  “  That  in  diligence  and  fagacity  he 
Lceeded  her  expectations. However,  after  all  his  emi- 
?nt  fervices  to  his  country,  this  great  man  gave  a  remark- 
>le  proof  at  his  death,  which  happened  on  the  6th  of  A- 
il  1590,  how  far  he  preferred  the  public  intereft  to  his 
vn,  he  being  fo  poor,  that  excepting  his  library,  which 
as  a  very  fine  one,  he  had  fcarcely  effects  enough  to  de¬ 
fray  the  expence  of  his  funeral.  His  principal  works  are, 

.  Memoirs  and  Inftru&ions  for  the  ufc  of  AmbafTadors, 
with  his  Letters  and  Negociations.  2.  Political  Memoirs. 

*  WALTHERIA,  in  botany;  a  genus  of  plants  in  the 
irlafs  monodelphioj  and  order  triandria ;  and  in  the  natu¬ 
ral  fyftem  arranged  under  the  37th  order,  Columniferx. 


There  is  only  one  piftillum,  and  the  capfule  is  unilocular,  Walton 
bivalved,  and  monofpermous.  There  are  three  fpecies,  none  II 
of  which  are  natives  of  Britain.  Wapen- 

W  ALT  ON  (Bryan),  bifhop  of  Cheiler,  a  learned  Eng-e— ~y— - 
lifh  divine,  who  gained  great  reputation  by  his  edition  of 
the  Polyglot  bible,  with  his  Prolegomena  in  the  beginning; 
which  is  more  exaCf,  fays  Father  Simon,  than  any  other 
which  had  been  publifhed  on  that  fubjeCt.  He  died  in 
1661. 

WAMPUM,  the  money  ufed  by  the  North- American 
Indians.  It  is  much  ufed  in  all  their  treaties  as  a  fymbol 
of  friendfhip.  It  is  made  of  a  fhell  of  a  particular  fpecies 

of  V ENUS. 

WAPENTAKE,  is  all  one  with  what  we  call  a  hundred; 
efpecially  ufed  in  the  north  countries  beyond  the  river  Trent. 

The  word  feems  to  be  of  Danifh  original,  and  to  be  fo  call¬ 
ed  for  this  reafon  :  When  firft  this  kingdom,  or  part  there¬ 
of,  was  divided  into  wapentakes,  he  who  was  the  chief  of 
the  wapentake  or  hundred,  and  whom  we  now  call  a  high 
cbnjlcible ,  as  foon  as  he  entered  upon  his  office,  appeared  in 
a  field  on  a  certain  day  on  horfeba.ck  with  a  pike  in  his  hand, 
and  all  the  chief  men  of  the  hundred  met  him  there  with 
their  lances,  and  touched  his  pike  ;  which  was  a  fi  gn  that 
they  were  firmly  united  to  each  other  by  the  touching  their 
weapons.  But  Si-r  Thomas  Smith  fays,  that  anciently  mu¬ 
tters  were  made  of  the  armour  and  weapons  of  the  feveraf  * 
inhabitants  of  every  wapentake  ;  and  from  thofe  that  could 
not  find  fufficient  pledges  for  their  good  abeariug,  their 
weapons  were  taken  away  and  given  to  others  ;  from 
whence  he  derives  the  word. 
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AR  is  a  great  evil ;  but  it  is  inevitable,  and  often¬ 
times  neceffary.  If  he  who  firft  reduced  to  rules 
ihe  art  of  deftroying  his  fellow-creatures,  had  no  end  in 
iiew  but  to  gratify  the  paffions  of  princes,  he  was  a  monfter, 
‘vhom  it  would  have  been  a  duty  to  fmother  at  his  birth  : 
lut  if  his  intention  was  the  defence  of  perfecuted  virtue,  or 
e  punilhment  of  fuccefsful  wickcdnefs,  to  cuib  ambition, 
r  to  oppofe  the  unjuft  claims  of  fuperior  power,  mankind 
ught  to  erebt  altars  to  his  memory. 

War,  in  the  laft  cafe,  is  the  moft  neceffary  and  ufefnl  of 
11  the  fciences:  the  various  kinds  of  knowledge  which  ought 
0  furnifh  the  mind  of  a  foldier  are  not  without  great  diffi- 
I  ulty  to  be  attained.  Of  moft  other  fciences  the  principles 
jre  fixed,  or  at  leaft  they  may  be  ascertained  by  the  affiltance 
if  experience  ;  there  needs  nothing  but  diligence  to  learn 
fhem,  or  a  particular  turn  of  mind  to  pradlife  them.  Phi- 
pfophy,  mathematics,  archite&ure,  and  many  others,  are  all 
nnded  upon  invariable  combinations.  Every  man,  even 
f  a  narrow  underftanding,  may  remember  rules,  apply  them 
roperly,  and  fometimes  draw  juft  confequences  from  them: 
ut  the  fciencc  of  war  branches  out  into  fo  many  patticu- 
o's ;  it  takes  in  fo  many  different  parts ;  there  are  fo  many 
jfcfleolions  neceffary  to  be  made,  fo  many  circumftances  and 
afes  to  be  brought  together;  that  it  is  only  by  a  continual 
i  pplication,  grounded  upon  the  lov.e  of  his  duty,  and  an  in- 
lination  to  his  profeffion,  that  any  man  can  attain  it. 

To  march  an  army  in  every  fort  of  country,  whether 
i  pen,  woody,  or  mountainous  ;  to  know  how  to  form  a 
amp  in  all  thofe  countries,  with  which  the  general  muft 
e  thoroughly  acquainted  in  order  to  do  it  with  fecurity  ; 

make' a  proper  difpofition  for  a  battle,  whether  with  a 
mv/  to  the  poflure  of  the  enemy,  or  to  the  lituation  of  the 
'untry  5  to  fbrelee  events  which  depend  in  a  manner  upon 


chance ;  to  be  capable  of  making  a  good  retreat  on  proper 
occafions ;  to  diredt  the  forages  without  fatiguing  or  ex- 
pofing  the  troops;  to  fend  out  detachments  with  precaution  ; 
to  conduct  the  convoys  in  fafety  ;  to  know  how  to  canton 
an  army  ;  to  eftablifh  magazines  in  places,  both  fafe  and 
within  reach  of  the  army,  fo  that  it  fhall  never  be  in  want 
of  fubfiftence  —  thefe  are  the  great  ends  of  the  military 
fcience. 

It  is  commonly  thought  fufficient  for  a  military  man  to* 
know  how  to  obey  ;  and  it  is  alfo  tuppoled  that  the  fuc- 
cefs  of  a  day  cannot  be  dubious,  if  a  general  joins  the  con¬ 
fidence  of  the  foldieis  to  pcrfonal  cour.-ige,  a  cool  head,  and’ 
a  knowledge  of  the  country. 

It  is  true  that,  in  cafes  of  perplexity,  many  generals 
have  in  a  great  meafure  owed  to  their  own  capacity,  and 
the  confider.ee  their  foldiers  have  repoied  in  them,  the  ad¬ 
vantages  they  have  gained  over  the  enemy  ;  and  confidence 
will  always  be  repofed  by  the  foldier3  in  that  general  in 
whom  they  perceive  coolneis  united  with  courage.  At  the 
battle  of  Gannas,  when  Gifco  ieemed  to  be  much  aftonifhed 
at  the  fuperiority  of  the  enemy’s  number,  Hannibal  an- 
fwered  him  coolly,  “  There  is,  Gifco,  a  thing  ftill  more 
furpriiing,  of  which  you  take  no  notice.  Gifco  nfking  him 
what  it  was,  “  It  is  (replied  Hannibal)  that  in  all  that  great 
crowd  there  is  not  one  man  whofe  name  is  Gifcod ’  Plu¬ 
tarch  obferves,  that  this  coolnefs  of  Hannibal  greatly  ani¬ 
mated  the  Carthaginians,  who  could  not  imagine  that  their  ' 
general  would  joke  at  fo  important  a  time,  without  being 
certain  of  overcoming  his  enemies. 

Although  bravery  and  courage  are  the  moft  effential  qua¬ 
lifications  of  a  fubordinate  officer,  yet  he  fhould  not  be  de¬ 
ficient  in  thofe  which  are  required  in  a  general,  and  whiclv. 
have  been  already  mentioned  ;  obedience  to  the  orders  de< 
l,  liver  edi 
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llvered  to  him  is  no  longer  a  virtue  than  whilft  he  compre¬ 
hends  and  knows  the  intention  of  them.  War,  fays  a  cele¬ 
brated  author,  is  a  bufmefs  which,  like  all  others,  mud  be 
learned  ;  it  fnppofes  fome  qualities  to  be  born  with  us,  and 
demands  others  which  are  to  be  acquired  :  but  fince  all 
thefe  qualities  mult  have  the  original  fource  in  genius,  a 
man  who  propofes  war  for  his  profeffion,  fhould  never  en¬ 
gage  in  it  without  having  con fulted  his  natural  bent,  or 
without  knowing  the  particular  turn  and  power  of  his 
mind,  Ability,  whether  in  a  general  or  an  officer,  is  the 
effect  of  his  genius,  quickened  by  a  natural  liking  to  his 
bufmefs. 

A  quick  eye,  which  is  of  great  importance  to  a  foldier, 
is  natuial  to  fome,  and  in  them  it  is  the  effect  of  genius ; 
others  acquire  it  by  ftudy  or  experience  ;  he  who  knows 
how  to  command  himfelf,  and  has  courage  enough  to  keep 
himfelf  cool  on  the  moil  urgent  occafions,  has  the  readied: 
and  quickeft  eye.  A  quick,  hot-headed  man,  however 
brave,  fees  nothing;  or  if  he  does,  it  is  confufedly,  and  ge¬ 
nerally  too  late. 

It  is  this  quick  eye  which  enables  a  general'  to  judge 
of  an  advantageous  poll,  of  a  manoeuvre  to  be  made,  and 
of  a  good  difpofition  for  the  troops,  whether  with  refpeCt 
to  that  of  the  enemy,  or  to  the  fituation  and  nature  of 
the  country. 

The  quick  eye  is  no  other  than  that  penetrating  genius 
which  lets  nothing  efcape  it.  A  general  who  knows  how 
to  unite  this  quality  with  perpetual  coolnefs,  never  is  in 
want  of  expedients  ;  he  will  fee  how  thofe  events,  which  to 
any  other  would  be  the  prefage  ©f  his  own  defeat,  may  end 
in  the  overthrow  of  his  -enemies. 

The  choice  of  the  general  officers  depends  upon  this  ge¬ 
nius,  .which  difcovers  every  thing ;  they  ought  to  be  the 
right-hand  of  the  general,  and  as  capable  of  commanding 
the  army  as  himfelf.  Whatever  good  difpofitions  a  gene¬ 
ral  may  make,  they  muft  prove  ineffectual  if  not  feconded 
by  the  general  officers  under  his  command  ;  he  cannot  be 
everywhere,  neither  can  he  forfee  all  exigencies  that  may 
arife.  He  is  obliged  to  give  only  general  orders ;  it  is 
therefore  the  bufmefs  of  thofe  who  command  under  him  to 
know  how  to  take  the  advantage  of  a  wrong  movement  of 
the  enemy  ;  to  take  upon  them  to  attack,  or  fnftain  the 
troops  which  are  engaged;  and,  as  circumftances  vary,  to 
make  them  advance  towards  the  enemy,  either  to  keep  him 
back  or  to  attack  him. 

But  the  qualities  already  mentioned  would  be  ufelefs,  if 
order  and  difcipline  were  not  feverely  obferved  :  the  moll 
numerous  and  beft  compoted  army  would  foon  become  little 
elfe  than  a  body  of  rangers,  who  being  only  united  by  the 
hope  of  booty,  would  feparate  as  foon  as  that  motive  ceafed; 
and  trufting  each  to  his  own  head,  or  indulging  his  own 
humour,  would  be  cut  in  pieces  party  by  party :  fo  that  if 
the  general  does  not  keep  up  fubordination  (the  foul  and 
Hrength  of  difcipline),  his  army  will  be  nothing  more  than 
a  troop  of  Tartars  a&ing  more  from  the  hope  of  plunder 
than  the  defire  of  glory.  What  art  ard  what  genius  is 
there  not  requilite  to  maintain  this  fubordination  ?  Too 
much  fe verity  diigufts  the  foldier,  and  renders  him  muti¬ 
nous  ;  too  much  indulgence  finks  him  into  indolence,  and 
makes  him  neglect  his  duty  ;  licentiouinefs  caufes  that  fub¬ 
ordination  to  Teem  burdenfome,  which  fhould  never  in  any 
degree  be  given  up  :  he  lofes  that  refpedl,  and  often  that 
confidence,  which  he  fhould  have  with  regard  to  his  officer  ; 
and  indulgence  often  makes  a  well-difciplined  body  become 
a  fet  of  fluggards,  who  march  againd  their  will,  and  who, 
on  the  mod  prefiing  emergencies,  think  only  on  their  own 
fafety.  . 

Befides  thefe  qualities,  which  are  effential  to  a  general, 


and  which  all  who  would  attain  that  rank  ought  of  courfe 
to  have,  there  are  dill  many  others  neceffary  to  make  a 
great  man.,  A  general  who  would  merit  the  title  of  a  hero, 
ought  to  unite  in  himfelf  all  civil,  military,  and  political 
excellence.  It  is  by  this  that  he  will  eafily  attain  to  make 
war  with  fuccefs  ;  nothing  will  efcape  him  ;  he  will  know 
without  difficulty  the  genius  of  every  country,  and  of  the 
nations  which  compofe  the  enemy’s  army,  the  abilities  of 
the  generals  who  command,  and  the  nature  of  the  troops 
under  them  ;  he  knows  that  he  may  venture  a  motion  with 
fome  troops  that  he  would  not  dare  to  attempt  with  others 
that  are  equally  brave.  One  nation  is  vehement,  fiery,  and 
formidable  in  the  firfl  onfet  ;  another  is  not  fo  hafty,  but 
of  more  perfeverance  ;  with  the  former,  a  fingle  inflant  de¬ 
termines  fuccefs  ;  with  the  latter,  the  a&ion  is  not  fo  rapid, 
but  the  event  is  lefs  doubtful. 

No  man  is  born  a  general,  although  he  brings  into  the 
world  with  him  the  feeds  of  thofe  virtues  which  makes  a 
great  man  :  Crefar,  Spinola,  Turenne,  the  great  Conde,  and 
fome  others,  (bowed,  even  in  their  earlied  years,  fuch  qua- 
lities  as  ranked  them  above  other  men  ;  they  carried  within 
them  the  principles  of  thoie  great  virtues  which  they  drew 
forth  to  a&ion  by  profound  fludy,  and  which  they  brought 
to  perfection 'by  the  help  of  practice  :  thofe  who  came  after 
them,  with  perhaps  fewer  natural  talents,  have  by  ftudy 
rendered  themfelves  worthy  of  being  compared  to  them. 
Caefar  and  all  conquerors  had  this  advantage,  that  they  were 
able  to  make  their  own  opportunities,  and  always  aCted 
by  their  own  choice.  A  man  may  be  a  good  general  with- 
out  being  a  Mailborough  or  a  Turenne  ;  fuch  geniufes 
are  fcarcely  feeu  once  in  an  age  ;  but  the  mote  they  are 
raifed  above  the  reft  of  mankind,  the  more  they  ought  to 
excite  emulation.  It  is  by  endeavouring  to  lurpafs  the  in¬ 
tellects  of  the  fecond  rate;  it  is  by  (hiving  to  equal  the 
mod  fublime,  that  the  imitation  of  them  is  to  be  attained. 
This  paflion  in  a  foldier  is  neither  pride  nor  prefumption ; 
it  is  virtue  :  and  it  is  by  this  only  that  he  can  hope  to  be 
ferviceable  to  the  date,  and  add  to  the  glory  of  his  king 
and  country. 

How  much  foever  the  honour  of  commanding  armies  may 
be  fought  after,  it  degrades  him  who  is  not  worthy  of  it ; 
this  rank,  fo  much  dedred,  borders  on  the  two  extremes  of 
glory  and  ignominy.  A  military  man  who  labours  to  make 
himfelf  capable  of  commanding,  is  not  to  be  blamed ;  his 
ambition  is  noble  ;  by  ftudying  the  art  of  commanding,  he 
learns  that  of  obeying  and  of  executing.  But  it  is  aftonifti- 
ing  in  the  higheft  degree  to  fee  fokliers  thinking  only  on 
preferment,  and  negleCting  the  dudy  of  their  bufmefs.  It 
is  perhaps  lefs  furprifmg  if  we  fee  others,  without  having 
been  tried,  propodng  to  themfelves  to  command  in  chief ; 
becanfe  fuch  attempts  fuppofe  in  the  projector  an  abfurd 
temerity,  founded  on  a  profound  ignorance  of  the  talents 
he  ought  to  have,  and  the  virtues  which  he  has  not.  Sueh 
boldnefs  is  the  character  of  a  man  whofe  mind  is  too  nar¬ 
row  to  perceive  his  danger  :  We  fhould  rather  approve  the 
timidity  that  fufFers  itfelf  to  be  dejeCted  by  tenor,  dnee  it 
fhows  at  lead  that  he  knows  to  what  hazards  he  is  expofed; 
both  one  and  the  other  are  blameable  :  modedy  is  the  only 
proper  quality  of  a  foldier  ;  it  gives  fplendour  to  virtue,  it 
argues  diffidence  of  himfelf,  and  dedre  of  arriving  at  per¬ 
fection. 

The  title  of  general  would  be  kfs  tempting,  if  proper 
attention  was  paid  to  the  qualities  it  requires,  and  the  duties 
it  impofes  ;  it  would  then  appear  a  very  honourable,  but 
painful  burden.  The  mod  firm  and  intrepid  genius  might 
be  difeouraged,  merely  by  thinking  that  on  the  conduCt  of 
a  general  depends  the  fate  of  the  date,  the  glory  of  his 
prince’s  arms,  and  his  own  reputation. 
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■cfcwo  But  yet  the  reward  that  follows  fuch  irkfome  labours 
e54f s  ought  to  animate  men  to  undertake  them,  Obdacles,  how- 
*-v  ~  ever  numerous  they  may  be,  are  not  infurmonntable,  fince 
fo  many  great  men  have  got  the  better  of  them  :  difficulties 
fhould  dir  up  a  foldier’s  emulation,  but  fhould  never  terrify 
him  ;  he  fhould  endeavour  to  copy  fuch  great  originals, 
though  he  fhould  not  be  able  to  equal  them. 

Turs  treatife  is  divided  into  four  parts. 

In  the  fird  are  mentioned  all  the  greater  operations  of  a 
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campaign  ;  and  the  means  of  executing  thofc  operations,  In 
any  kind  of  country,  .are  endeavoured  to  be  laid  down. 

In  the  fccond,  the  precautions  that  are  to  be  taken 
to  attack  the  enemy  in  all  the  forementioned  operations,  are 
con  fide  red. 

The  third  treats *of  the  Petite  Guerre ,  or  the  operations 
of  detached  parties,  and  the  war  of  pods. 

The  fourth,  of  fieges,  both  with  regard  'to  attack  and 
defence. 


Defesfivs 

Operations, 


.  Part  I.  Of  the  GREATER  OPERATIONS  in  DEFENSIVE  WAR. 


Sect.  I.  Of  the  Knowledge  of  a  Country . 

I  A  Campaign  of  which  the  plan  is  well  formed,  and 
jljL  the  difpofitions  well  concerted,  may  neverthelefs  prove 
urifuccefsful,  if  the  general,  to  whofc  direction  the  opera¬ 
tions  are  intruded,  hath  not  a  thorough  knowledge  of  the 
country  in  which  they  are  to  be  carried  into  execution. 

There  is  one  knowledge  of  a  country,  which  for  an  of- 
ficer  to  be  without  fhould  be  confidered  as  a  reproach  ;  that 
of  the  f  tuation  of  cities,  towns,  villages,  forefts,  dreams, 
rivers,  which  is  to  be  acquired  by  fludying  of  geographical 
maps.  There  is  another  branch  of  knowledge  yet  more 
particular,  fuch  as,  of  the  paffes,  or  the  boundaries  of  the 
country,  the  fi tuation,  the  nature  of  the  ground,  whether 
it  is  plain,  or  divided  by  hollows,  rivulets,  hills,  &c.  which 
is  to  be  acquired  by  the  afiiftarxe  of  topographical  maps. 

!T n  the  flndy  of  thefe  lafl,  care  mull  be  taken,  not  blindly 
to  follow  the  marks  they  lay  down.  It  very  feldom  hap¬ 
pens,  that  topographical  maps  are  perfe&ly  exaCl  :  for,  be¬ 
sides  the  many  circumflances  which  may  fometimes  in  a  year 
alter  a  large  extent  of  country,  they  feldom  take  notice  of 
fords,  bridges  over  the  fmall  rivulets,'  fmall  hills,  and  hol¬ 
lows  of  little  importance  ;  neither  can  they  mark  whatever 
may  be  occafioned  by  recent  inundations  and  difruptions  of 
the  earth  :  whereas  any  of  thefe  unforeseen  circumilances 
may  prove  an  obdruCtson  to  a  great  defign,  either  by  re¬ 
tarding  the  march  of  an  army,  preventing  a  column  of 
troops  from  advancing,  or  leaving  the  enemy  in  poffeffion 
of  fome  paffes  from  which  he  might  have  been  driven. 

In  order  to  avoid  the  errors  into  which  a  general  may 
be  drawn  by  the  maps,  the  fafefl  method  is  to  apply  to  the 
inhabitants  of  the  country,  go  over  it  with  the  mod  intel- 

Iligent  of  them,  and  remark  every  obflacie,  however  trifling 
it  may  appear. 

For  marching  with  greater  fecurity,  a  general  ought  to 
form  a  company  of  guides  of  the  peafants,  be  affured  of 
their  fidelity,  and  attach  them  to  him  by  all  poffible  me¬ 
thods,  particularly  by  unbounded  liberality.  It  is  by  money 
only  that  trully  fpies  and  faithful  guides  can  be  fecured  ; 
the  latter  are  lefs  expenfive,  but  full  as  neceffaiy  as  the 
former.  Parfimony  fhould  be  avoided  in  war  $  for,  as  Vi- 
getius  obferves,  money  fhould  never  be  fpared  when  expence 
is  neceffary  to  fecure  poffeffion.  In  proportion  as  an  army 
advances  into  a  country,  great  care  mtift  be  taken  to  change 
the  guides. 

The  general  fhould  fend  out  detachments  along  with 
fome  of  thefe  guides  to  examine  the  flreams  which  crofs  the 
country,  whether  or  no  their  m®uths  are  at  a  difiance,  into 
what  river  they  empty  themfelves,  from  whence  they  take 
their  fource,  whether  they  may  be  eaiily  forded,  it  their 
banks  are  llcep  or  (loping,  marfhy  or  covered  with  buflies ; 
other  detachments  fhould  be  employed  in  examining  the 
woods,  in  order  to  find  out  whether  troops  can  pafs  through 
them  or  not. 

Vo l.  XVIII.  Part  II. 


A  general  ought  himfelf  to  examine  into  the  truth  of  the 
reports  made  to  him  by  thefe  fmall  detachments,  or  fend 
out  others  more  confiderable  under  the  command  of  gene¬ 
ral  officers  :  however  certain  a  general  may  be  of  the  fi¬ 
delity  of  his  fpies  and  guides,  yet  he  fhould  not  always 
rely  upon  their  reports  ;  miflruil,  which  in  general  is  ac¬ 
counted  a  vice,  may  almofl  be  edeemed  a  virtue  in  the 
bufinefs  of  war. 

Furnifhed  with  thefe  lights,  a  general  can  allot  the  eafiefh 
road  to  the  artillery  and  baggage,  the  fhorted  to  the  infan¬ 
try,  and  longeit  to  the  cavalry  :  he  can  at  once  judge, 
from  the  nature  of  the  ground,  into  how  many  columns  the 
army  can  be  divided  in  order  to  expedite  the  march,  and 
what  difpofitions  wall  be  neceffary  for  the  columns  with  re¬ 
gard  to  the  enemy’s  pofition. 

By  the  knowledge  of  the  country,  a  general  is  informed 
of  what  camps  the  enemy  doth  or  can  occupy,  and  of  thole 
neceffary  to  be  taken  to  oppofe  his  defigns  ;  whether  the 
enemy’s  detachments  can  eaiily  approach,  or  how  he  can 
himfelf  advance  towards  him,  without  being  difeovered  ;  if 
there  is  forage  in  the  neighbourhood  of  the  enemy’s  camp, 
or  whether  he  is  obliged  to  draw  it  from  a  diilance  ;  where 
he  hath  fixed  his  magazines,  and  whether  an  attempt  to 
carry  them  off  is  practicable  or  not ;  in  what  manner  I113 
quarters  are  difpofed,  and  which  of  them  is  mod  expofed ; 
what  diilance  there  is  between  himfelf  and  the  enemy;  where 
the  enemy  hath  edablifhed  pods,  and  which  thofe  are  that 
himfelf  ought  to  occupy  with  regard  to  the  fituation  of  h  13 
own  camp  and  quarters,  and  thofe  belonging  to  the  enemy; 
which  is  the  propereft  road  for  the  detachments  and  the 
patrols  to  keep,  in  order  to  gain  intelligence  ;  and  Iadly, 
with  what  degree  of  eafe  the  enemy  can  attack  the  army  on 
its  march,  and  whether  in  front  or  flank.  This  knowledge 
is  effential  to  a  general  in  every  kind  of  country  ;  but  in  a 
woody  or  mountainous  country  it  would  become  more  par- 
ticularly  dangerous,  and  even  impoffible  for  him  to  march 
an  army,  if  unacquainted  with  it. 

In  1702,  the  duke  of  Burgundy,  being  defirous  to  at¬ 
tack  the  enemy  who  were  behind  Cleves,  but  not  being 
perfectly  acquainted  with  the  fored  in  his  front,  he  detach¬ 
ed  the  marquis  d’ Alegre  with  500  grenadiers,  and  800 
horfe,  to  fee  if  it  was  not  poffible  to  find  fome  paffage  thro’ 
it.  M.  d’Alegre  met  with  a  defile  which  was  occupied  by 
the  enemy  :  he  attacked  and  forced  it ;  but  being  advanced 
beyond  it,  found  it  was  not  pofible  to  proceed  farther,  by 
reafon  of  the  great  number  of  defiles  that  fucceeded  to  each 
other  :  he  thereupon  turned  back,  fent,  and  had  another 
paffage  iurveyed,  where  there  were  found  dill  greater  ob- 
dacles.  He  gave  an  account  of  this  to  the  duke  of  Bur¬ 
gundy,  who,  not  choofmg  to  mifs  the  opportunity  of  at¬ 
tacking  the  enemy,  fent  him  out  again  with  a  larger  de¬ 
tachment,  that  he  might  examine  whether,  by  keeping  along 
the  fide  o i  the  fored,  it  would  not  be  praClicable  fer  him 
to  march  up  to  them  by  way  of  the  heaths  of  Mook,  on 
4  U  the 
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Oefenfive  the  fide  of- Grave  and  Nimegnen.  The  marquis  d’ Alegre 
Operations. difcovered  a  defile  which  led  to  thefe  heaths:  he  took  pof- 


feflion  of  it,  and  Tent  notice  thereof  to  the  duke  of  Bur¬ 
gundy  ;  who  ordered  the  aimy  to  advance,  obliged  the  ene¬ 
my  to  fend  their  infantry  into  Nimeguen,  and  cannonaded 
their  cavalry  which  had  taken  poll  on  the  glacis,  but  were 
unable  to  maintain  it  ;  and  the  confequence  was,  that  the 
enemy  fuftained  a  great  lois  in  men,  artillery,  waggons, 
and  bag-gage. 

This  example  tends  to  prove,  that  maos  are  not  always 
to  be  relied  on.  There  can  be  no  reafon  to  doubt  that  the 
duke  of  Burgundy  was  furnifhed  with  the  moft  exaft  :  but 
yet  it  is  probable  that  he  might  not  have  fucceeded  in  this 
enterprife,  if  he  had  negle&ed  fending  M.  d’ Alegre  to  fur- 
vey  the  paffes,  and  examine  two,  before  he  proceeded  to  that 
through  which  he  marched. 

The  following  is  a  general  rule  :  That  it  is  upon  the 
ground,  and  not  upon  maps,  that  the  roads  through  which 
an  army  is  to  march  muff  be  examined,  as  well  as  the  htua- 
tion  of  places  where  camps  are  to  be  fixed,  and  iields  of 
battle  chofen.  Ail  army  fhould  never  move  before  ways 
are  opened  for  every  column  :  with  regard  to  a  detachment 
it  is  different,  as  there  may  a.rife  circumftances  which  will 
prevent  the  general  from  forefeemg  what  .road  it  may  take. 
The  command  of  a  detachment  fhould  always  be  given  to 
an  intelligent  officer,  and  one  who  has  made  his  bufinefs  his 
only  ftudy  ;  who  hath  been  particularly  careful  to  acquire 
a  knowledge  of  the  country,  and  of  whofe  genius  the  ge¬ 
neral  fhould  entertain  no  doubt.  A  particular  choice  (iirs 
Up  emulation  in  young  men,  and  induces  them  to  exert 
their  utmoft  endeavours  to  deferve  fo  diftinguifhmg  a  mark 
of  approbation. 

Into  how  many  miftakes  have  even  the  greateft  generals 
fallen,  by  not  being  thoroughly  acquainted  with  a  country, 
and  by  fuffering  themfelves  to  be  guided  by  general  notions? 
M.  de  Feuquieres  cites  many  examples  of  great  enterprifes 
which  have  mifearried  by  it. 

Toward  the  end  of  the  year  1673,  when  a  confiderable 
body  of  infantry,  with  only  few  cavalry,  was  on  its  return 
from  Holland,  under  the  conduft  of  M.  de  Luxemburg, 
the  prince  of  Orange  having  affembled  the  whole  force  of 
the  Dutch  and  the  Spaniards  (under  his  command),  came 
upon  the  Maefe,  with  an  intention  to  fight  M.  de  Luxem¬ 
burg  between  Maetlricht  and  Charleroy.  This  march  made 
it  neceffary  for  the  court  to  fend  an  order  to  M.  de  Schom- 
berg  to  affemble  all  the  cavalry  that  were  in  Hainault  and 
Flanders,  and  immediately  join  M.  de  Luxemburg,  who  was 
greatly  inferior  to  the  prince  of  Orange  in  cavalry.  1  he 
prince’s  aim  then  fhould  have  been  to  prevent  the  two  ge¬ 
nerals  from  joining,  and  to  have  fought  one  or  other  of  them 
before  their  jun&ion.  The  prince’s  being  unacquainted 
with  the  country,  made  1dm  miftake  for  real  the  feints  made 
by  M.  de  Luxemburg,  whilft  he  was  upon  the  river  Ourte; 
as  if  his  intention  was  to  march  by  way  of  the  Condros  and 
the  Ardennes,  in  order  to  gain  Sedan  and  the  Mezuris. 
The  prince  of  Orange  drew  near  Huy  and  Namur ;  and  by 
that  means  was  at  fuch  a  diftance  from  the  high-road,  that 
M.  dc  Schomberg  had  an  opportunity  of  advancing  with  his 
cavalry  to  Tongres ;  at  the  fame  time  that  M.  de  Luxem-^ 
burg,  by  a  forced  march,  paffed  the  Maefe  at  Maeftricht, 
and  arrived  at  Tongres,  where  the  jun&ion  of  the  two  armies 
was  effected  without  any  accident. 

If  the  prince  of  Orange  had  made  only  two  reReftions 
upon  the  nature  of  the  country,  he  would  have  avoided  the 
miftake  he  fell  into  ;  the  ftrft  of  which  is,  that  fcarcely  any 
body  can  be  ignorant  that  the  Condros  and  the  Ardennes 
are  fterile  and  mountainous  countries  ;  from  whence  it  is 
evident,  that  M.  de  Luxemburg  could  not  have  fubfifted 


R.  Parti 

bis  army,  efoecially  in  the  month  of  December :  the  roads  Defenfivj 
in  thofe  parts,  very  bad  in  the  fummer,  are  almofl  impaffable °Pcra^ 
during  the  winter  ;  confequently  the  carriages  c  uld  not 
have  paffed  but  with  the  utmoft  difficulty. 

The  fecond  refkaion  is,  that  if  M.  de  Luxemburg  had 
actually  defigned  to  pafs  through  the  Ardennes,  why  did 
M.  de  Schomberg  advance  towards  Tongres,  and  fo  expofe 
himielf  to  the  danger  of  being  beaten,  without  a  pofiibility 
of  receiving  help  from  M.  de  Luxemburg,  who  was  on  the 
other  fide  of  the  Maefe  ?  If  the  priuce  of  Orange  had  had 
a  thorough  knowledge  of  the  country  through  which  M.  de 
Luxemburg  pretended  he  would  pals,  he  would  loon  have 
perceived  that  it  was  only  to  throw  him  into  a  perplexing 
uncertainty  with  regard  to  the  road  whidh  the  enemy  3 
general  fhould  naturally  take  :  in  a  word,  he  would  not 
have  remained  a  moment  iti  doubt  on  t lie  pait  he  had  to 
a  ft. 

By  this,  then,  it  appears,  that  the  prince  ought  to  have 
continued  on  the  fide  or  Liege  ;  by  which  pofition  he  would 
have  Hopped  M.  de  bctiomberg,  who  would  have  fcarcely 
dated  to  advance  to  tongres,  nor  would  iVT.  de  Luxem¬ 
burg  have  attemoted  the  paffage  of  the  Made  at  Mae¬ 
ftricht  :  by  this  means,  the  jun&ion  would  have  been  pre¬ 
vented  ;  or.  if  either  of  the  two  armies  had  advanced, 
the  prince  could  have  attacked  aijd  beaten  it  5  neither 
would  it  have  been  in  the  power  of  the  other  to  have  afiift- 

ed  it.  ■  •  j  r 

It  hath  frequently  happened,  and  will  continue  to  do  fo, 

that  a  general  who  knows  how  to  take  advantage  of  the 
knowledge  of  the  country,  although  inferior  in  point  of 
force,  may  change  a  defenfive  into  an  offenfive  war.  In 
1671,  M-  de  Crequi,  who  began  the  campaign  on  the  de¬ 
fenfive,  ended  it  with  obliging  the  duke  of  Lorrain  to  pafo 
the  Rhine  :  that  orince  difpbrfed  his  army,  and  then  M.  de 
Crequi  formed  the  fiege  of  Fribourg. 

The  knowledge  of  a  country  is  Rill  more  effential  m 
retreats :  there  is  more  art  and  more  precaution  required  in 
a  retreat  than  in  any  ether  a&ion  ;  that  operation  is  the 
conclufion  of  all  preceding  ones.  If  a  general,  obliged  to 
retreat  precipitately,  hath  but  a  fupeificial  knowledge  of  the 
country,  how  will  he  be  able  to  re- affemble  his  troops,  re- 
eilablifh  order,  or  march  with  any  degree  of  fecurity  ? 

Xenophon’s  retreat  with  the  ten  thoufand  Greeks  is 
one  of  the  moft  ufeful  leffons  a  commander  can  ftudy  :  in 
that  undertaking  were  united  the  virtues  of  a  confummate 
general,  and  the  moft  intrepid  courage  of  a  loldier ;  and 
in  particular  it  exhibits  the  moft  profound  knowledge  of 
the  country. 

The  knowledge  of  a  country  is  as  neceffary  for  a  private 
officer  as  for  the  commander  in  chief,  becanle  he  is  to  exe¬ 
cute  with  part  what  the  general  performs  with  all  the 
troops.  When  an  officer,  to  whofe  conjluft  an  expedition 
is  intrufted,  joins  this  knowledge,  one  ot  the  chief  branches 
of  military  fcience,  to  pra&ice  and  experience,  he  will  with 
fo  much  the  greater  eale  comprehend  and  execute  the  gene¬ 
ral’s  intention  and  plan  ;  and  he  wiU  be  alfo  enabled  to  take 
the  propereft  meafures  for  fuccefs  :  if,  on  the  contrary,  he 
begins  a  march,  without  being  acquainted  with  the  country, 
his  mind  mifgiving  him,  will  increafe  the  danger,,  by  the 
very  means  he  takes  to  avoid  it  :  he  will  fuppofe  it  in  places 
where  there  is  nothing  to  be  feared*  and  often  fall  into  it 
where  he  was  leaft  apprehenfive  or  it.  . 

The  general  who  commands  in  the  cantonments  and  win¬ 
ter-quarters,  and  each  officer  who  commands  a  particular 
quarter,  will  never  be  able  to  take  proper  meafures  if  they 
are  unacquainted  with  the  country  :  they  will  be  unable  to 
preferve  a  proper  flrength  when  feparated,  or  to  aiiembie 
without  difficulty  on  the  firft  order  j  and  for  want  ol  know- 
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jng  the  pofls  which  it  is  proper  to  guard,  they  will  occupy 
^jiuch  as  are  unnceffary,  and  leave  thofe  defencelefs  that  are 
moft  liable  to  be  attacked  ;  the  troops  will  be  greatly 
-  fatigued  by  increafing  the  number  of  polls  without  occalion, 
by  fuperfluous  or  too  numerous  detachments  orpatroles.  In 
a  word,  whatever  precautions  are  taken  within,  the  quarters 
will  never  be  in  fecuritv,  if  the  country  round  about  them 
is  not  perfe&Iy  known,  and  every  important  pafs  between 
them  and  the  enemy  occupied. 

Sect.  II.  Of  the  Preparations  before  taking  the 

Field ,  and  the  March  of  an  Army  on  leaving  its 

Quarters  to  go  into  Cantonments . 

The  time  for  an  army  to  come  out  of  winter- quarters, 
is  always  regulated  by  the  plan  which  the  general  has 
formed  for  the  enfuiug  campaign.  But  whether  by  the 
fituation  of  the  quarters  the  army  is  enabled  to  enter  imme¬ 
diately  ©n  the  campaign,  or  whether  it  mull  be  fil'd  of  all 
cantoned,  the  magazines  fhould  be  fo  fittmed  as  to  be  al¬ 
ways  within  reach,  efpecially  in  that  early  feafon  of  the 
*  year,  when  there  can  be  no  forage  upon  the  ground*  and 
confequently  the  cavalry  mild  be  fubfided  out  of  the  ma¬ 
gazines.  'The  magazines  ought  to  be  didributed  about  in 
different  parts,  that  the  troops  may  have  lefs  way  to  go  for 
their  forage.  And  this  didributiorr  fhould  be  regulated  by 
the  movements  which  the  general  forefees  the  army  will 
make  on  leaving  its  quarters,  luppofing  it  leaves  them  when 
there  is  only  dry  forage  ;  cut.it  the  army  is  in  an  enemy’s 
^  country,  and  there  is  forage  upon  the  ground,  it  is  certain¬ 
ly  better  to  referve  the  magazines  entire,  by  which  not  only 
great  trouble  will  be  avoided  in  tranfporting*  the  forage, 
but  alfo  a  great  expence  laved  to  the  government. 

Of  what  nature  iOevcr  the  country  may  be  (an  enemy’s 
country  is  fuppofed),  it  fhould  be  foraged  in  front  as  much 
as  pofiible,  in  order  to  referve  that  which  is  in  the  rear, 
that,  when  the  campaign  is  over,  it  may  be  found  laid  up 
in  the  barns :  ft  this  precaution  is  not  attended  to,  the 
army  will  be  deditute  of  forage  at  its  return,  and  will  of 
conrle  be  obliged  to  draw  it  from  home,  and  confume  thofe 
magazines  which  were  before  fpared ;  confequently  there 
will  be  nothing  faved,  the  expence  will  only  have^been  de¬ 
ferred,  but  it  will  be  increafed  by  tranfporting  the  forage 
from  the  magazines  to  the  army. 

The  forming  of  the  magazines  fhould  never  be  delayed 
till  the  time  for  opening  the  campaign  approaches.  The 
intendant,  puriuant  to  the  general’s  order,  fhould  lay  in 
the  provifions  during  the  winter,  and  diftribute  them  in 
the  frontier  towns,  by  which  means  they  can  eafily  be  trans¬ 
ported  to  whatever  place  the  general  (hall  order.  By  thefe 
precautions,  the  general  will  not  only  avoid  the  inconveni¬ 
ence  of  being  obliged  to  wait  till  there  is  forage  upon  the 
ground,  but  he  will  alfo  be  enabled  to  be  firft  in  the  field. 
The  fame  precautions  fhould  alfo  be  taken  with  refpe£l  to 
<he  artillery.  It  fhould  be  affembled  upon  the  glacis  of 
the  frontier  towns,  or  rather  upon  that  of  the  conquered 
places  .*  the  more  it  13  within  reach  of  readily  joining,  the 
fooner  the  operations  will  be  commenced. 

From  prudence  in  the  execution  of  thefe  difpofitions,  as 
well  for  the  magazines  and  for  the  artillery,  as  for  every 
thing  that  is  neceffary  to  an  army,  it  follows,  that  a  gene¬ 
ral  hath  often  formed  a  fiege,  or  at  leafl  invelled  a  place, 
and  completed  his  lines  of  cireumvallation,  before  the  enemy 
could  be  in  a  condition  of  coming  out  of  his  quarters  :  lie 
may  iikewife  have  made  many  marches,  and  will  pofTefs 
himlelr  of  advantageous  pofls,  without  the  entey  having  it 
in  his  power  to  oppofe  him. 

A  general  fhould  obferve,  that,  in  order  to  caufe  his 


army  to  be  cantoned  within  a  march  of  the  conntry  where  Defenfive 
he  de  fig  ns  to  commence  the  operations,  he’  muff  make  all^*)e *yion<j 
the  troops  leave  their  quarters  together;  affemble  them  in 
many  bodies  in  different  frontier  towns  ;  proportion  the 
marching  days  to  the  diftance  of  the  quarters,  and  the  ren¬ 
dezvous  that  fhall  have  been  appointed  for  them,  that  they 
may  arrive  on  the  day  appointed,  and  that  from  thence 
they  may  march  in  a  body  to  the  place  where  they  are  to 
canton. 

All  the  bodies  march,  either,  in  the  number  of  columns 
that  the  'fituation  of  the  country  will  allo  w,  and  arrive  at 
the  cantonment  together ;  or  elfe  they  march  feparately, 
and  arrive  on  different  days :  but,  in  either  of  theie  cafes, 
the  cantonments  foneach  regiment  ought  to  have  been  mark¬ 
ed  out ;  and,  if  pofiible,  forage  for  at  leafl  three  or  four 
days  dillributed  to  each  quarter. 

In  the  marching-orders  which  are  fent  to  each  com¬ 
mander,  the  fituation  and  name  of  the  place  where  each 
regiment  is  to  canton,  fhould  be  carefully  exp reffed;  whether 
on  the  right,  the  left,  or  in  the  centre  :  the  difeipline  to 
be  there  obferved,  the  place  where  to  go  and  receive  orders, 
and  that  where  to  receive  forage,  fhould  alfo  be  particularly 
fpecified. 

Troops,  when  upon  a  march,  fhould  always  obferve  the 
mofl  exa6t  difeipline  ;  and  never  be  fuffered  to  advance,  but 
in  the  fame  order,  and  with  the  fame  precaution,  as  if  they 
were  in  danger  of  being  rnolefled  or  attacked.  v 

Whenever  an  army  is  cantoned,  it  is  generally  in  an 
enemy’s  country  ;  therefore,  for  the  greater  fecurity  of  the 
cantonments,  there  fhould  at  leaft  be  one  place  that  may 
ferve  for*a  fupport.  If  no  place  of  this  fori  can  be  found, 
the  army  muff  then  march  out  together  and  encamp,  inftead 
of  going  into  cantonments. 

As  the  cantonments  are  properly  nothing  more  than  a 
halting  place,  where  the  troops  are  to  remain  till  the  feafon 
permits  them  to  take  the  field,  till  the  proper  quantity  of 
forage  is  colle&ed,  or  till  the  neceffary  preparations  for  the 
intended  operations  are  completed,  they  fhould  be  more  con- 
ne&ed  than  the  winter- quarters.  But  as  foon  as  the  wea¬ 
ther  permits,  and  all  the  neceffary  preparations  which  fhould 
have  been  forwarded  during  the  winter  are  finifhed,  there  is 
then  no  time  to  be  loft  ;  for  an  army  will  always  find  its  ad¬ 
vantage  in  encamping  early,  getting  the  ftart  of  the  enemy 
as  much  as  it  poflibly  can,  and  beginning  the  campaign,  no 
matter  by  what  operations,  before  the  enemy  can  have  time  ' 
to  affemble. 

If  any  particular  column,  upon  the  march,  prefents  its 
flank  to  any  of  the  enemy’s  towns,  although  it  is  indifpen- 
fably  neceflary  for  every  column  to  obferve  all  pofiible  order 
and  difeipline  oil  the  march,  yet  this  column  is  more  parti¬ 
cularly  obliged  to  it  ;  necefiity  makes  it  become  a  duty. 

But  that  it  fhould  not  be  too  much  expofed,  fome  huffars 
ought  to  be  appointed  to  march  upon  its  flank,  who  fhould 
alfo  be  ordered  to  advance  till  they  come  within  fight  of 
thofe  towns.  This  column,  whether  confiding  of  infantry 
or  cavalry,  muff  detach  fome  troops  t©  fuftain  the  huffars, 
in  cafe  they  fiiould  be  attacked  and  repulfed.  By  polling 
thefe  detachments  upon  the  flank,  the  enemy  will  be  kept 
at  a  diflance  from  the  column,  and  the  huffars  will  be  alfo 
fuffained. 

Sect.  III.  Phe  March  of  an  Army  in  an  open 
Country . 

To  dire£l  the  march  of  armies  is  not  the  leaft  difficult 
part  of  a  general’s  duty,  and  it  is  only  by  a  thorough 
knowledge  of  the  country  that  he  can  perform  this  duty  ; 
that  he  can  concert  the  meafures  for  conducing  them  in 
4  U  2  fafety  ; 
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Defc'ifive  faftty ;  and  that  he  will  be  enabled  to  forefee  the  enemy's 
P*  ns>  motions. 

There  are  but  three  forts  of  countries  which  may  become 
the  theatre  of  war ;  an  open  country  divided  by  rivers,  a 
woody,  or  a  mountainous  one. 

When  an  army  is  in  an  open  country,  the  general  may 
take  whatever  road  he  thinks  moft  convenient,  without  be¬ 
ing  under  a  neceffity  of  keeping  the  beaten  road.  If  he 
choofes  to  march  acrofs  the  country,  it  may  be  done  by 
cutting  down  the  hedges,  filling  up  the  ditches,  levelling- 
the  ridges,  filling  up  the  hollow  ways,  thereby  rendering 
their  afeent  or  defeent  eafy,  and  by  building  bridges  over 
the  dreams  and  rivulets  which  divide  the  country.  But 
neverthelefa  it  is  very  imprudent  for  a  general  to  fuppofe 
himfelr  entirely  free  from  danger  upon  a  march  ;  for  the 
confequences  of  felf-fecurity  are  generally  fatal.  The  effects 
or  negligence  in  any  military  operation  are  pernicious,  but 
more  particularly  fo  upon  a  march  $  and  although  a  gene¬ 
ral  fhould  never  fear  his  enemy  when  in  prefence  of  him,  he 
fhould  nevertlielefs  always  apprehend  the  worlt  from  him 
when  he  is  out  of  his  light. 

The  number  of  columns  in  which  an  army  can  march  in 
an  ©pen  country  is  arbitrary,  wliilit  it  is  advancing,  and 
the  enemy  at  too  great  a  diftance  to  attack  or  annoy  it  upon 
its  march.  But  if,  on  the  contrary,  the  enemy  is  near  at 
hand,  and  there  is  a  poffibility  of  his  attacking  the  army, 
it  fhould  then  be  difpofed  after  fucli  a  manner  as  to  form  in 
order  of  battle  in  a  yery  fhort  time,  and  to  be  able  to  take  a 
favourable  pofition  for  adtion  upon  the  firfl  fignal. 

If  the  army  prefents  its  flank  to  the  enemy,  the  difpo- 
fitions,  without  confidering  the  probability  of  its  being 
attacked,  fhould  be  changed  ;  for  an  army  upon  a  march 
ought  to  be  always  prepared  again  ft  any  accident  that  may 
happen. 

A  general  fhould  never  caufe  an  army  to  move  without 
having  previoufly  confidered  and  examined  the  intended 
march  of  it,  nor  without  a  thorough  knowledge  of  the 
enemy’s  pofition,  and  where  he  is,  or  without  knowing  par¬ 
ticularly  the  ground  intended  to  encamp  on.  An  army 
ought  never  to  move  but  with  fome  defign,  either  to  feize 
on  fome  advantageous  poft,  to  prevent  an  intended  march 
of  the  enemy’s,  to  draw  him  into  a  difadvantageous  fitua- 
tion,  to  deprive  him  of  fubfiflencc,  or  to  procure  fome  for 
itfelf. 

This  maxim  being  eftablifhed,  let  it  be  fuppofed,  that  a 
general  would  caufe  his  army  to  march,  and  the  enemy’s 
diftance  to  be  alfo  fuch  as  to  Tecure*  him  from  any  danger 
of  attacks  ;  he  hath  it  in  his  power  to  open  four,  fix,  or 
eight  roads,  in  proportion  to  the  number  of  the  troops 
under  his  command  :  for  the  greater  the  number  columns, 
the  lefs  is  the  body  of  troops  contained  in  each  ;  confequently 
there  will  be  lefs  confufion,  and  the  fooner  will  the  army 
arrive  at  its  deftined  camp. 

Before  the  march  is  planned,  and  the  number  of  columns 
determined  upon  in  which  the  army  is  to  march,  notwith- 
ftanding  the  general  is  acquainted  with  the  country,  he 
fhould  fend  out  a  detachment  fome  days  before,  to  recon¬ 
noitre  the  intended  route  of  the  army,  as  well  as  the  camp 
it  is  to  occupy.  This  detachment  is  to  be  commanded  by 
the  officers  of  the  day  appointed  for  its  fetting  out ;  they 
muft  have  ftaff-officers  and  guides  with  them,  to  conduct 
and  to  inform  them  of  the  nature  of  whatever  may  prove 
an  obftacle,  of  the  places  where  the  roads  begin,  and  thofe 
where  they  terminate  ;  they  fhould  alfo  have  labourers  with 
them,  to  mend  the  ways,  enlarge  the  roads,  and  make 
new  ones,  if  neceffary  ;  to  cut  down  the  hedges,  fill  up  the 
ditches,  level  the  ridges  of  the  hollows,  and  build  or  repair 
bridges, 1 


When  the  general  commanding  tula  detachment  h  ready  beienf-n 
to  enter  the  different  ways  through  which  the  army  is  to  °rer^iin 
follow,  he  will  divide  his  detachment  into  as  many  ieparate 
bodies  as  the  army  is  to  be  divided  into  upon  its  march  j 
and  diftribute  ftaff-officers,  guides,  and  labourers,  to  each 
detachment,  with  orders  to  meet  again  at  the  fame  place 
from  whence  they  feparated. 

Each  of  thefe  detachments  fhould  advance  to  the  extre¬ 
mities  of  the  woods,  if  they  meet  with  any,  and  of  the  roads 
leading  to  the  camp,  intended  to  be  occupied  :  the  com¬ 
manding  and  ftaff-officers  will  then  advance  with  an  efcort 
to  reconnoitre  its  fixation,  and  will  leave  part  of  their  men 
in  amhufeade  in  the  woods,  or  concealed  behind  fome 
heights,  or  in  fome  hollows.  The  knowledge  of  the  fixa¬ 
tion  of  the  camp  being  attained,  each  detachment  will  re¬ 
turn  by  the  road  it  came  ;  but  fir  ft,  the  commanding  officer 
of  each  detachment  will  make  a  report  to  the  general  of  the 
roads  they  have  paffed,  what  di (covet ies  they  have  made, 
and,  in  fhoit,  will  give  him  a  particular  detail  of  every  thing 
they  have  met  with  on  their  way,  whether  woods,  villages, 
hollow’s,  bridges,  and  of  every  thing  they  have  done  to  tender 
the  road  eafy  for  the  column  that  is  to  pafs  through  it. 

This  detachment  being  affembled  at  the  place  appointed 
for-meeting,  will  take  the  road  to  the  camp,  where  being 
arrived,  thi  lieutenant-general  will  make  his  report  to  the 
commander  in  chief  of  the  army. 

With  thefe  precautions  the  army  may  not  only  advance 
iu  iafety,  but  the  roads  alfo  for  eveiy  column  having  been 
reconnoitred  and  repaired,  no  accident  can  happen  to  retard 
the  march  of  the  army. 

The  general  muft  take  care  to  have  detachments  of  huf- 
fars  or  dragoons  always  in  the  front  and  upon  th'e  flanks,  to 
obferve  and  clear  the  march  of  the  army  ;  neither  fhould  a 
general  fuppofe  himfelf  to  be  in  abfolute  fecurity  from  the 
diftance  of  the  enemy:  but  whilft  he  fees  all  clear  be! ore 
him,  it  would  fhow  great  weaknefs  for  him  to  be  apprehen- 
five  of  a  furprife,  efpecially  when  every  neceffiary  precaution 
for  avoiding  it  hath  been  taken.  It  is  certainly  a  mark  of 
prudence  to  take  precautions  ;  but  multiplying  them  with¬ 
out  caufe  is  an  undoubted  fign  of  fear  and  anxiety. 

It  is  proper  to  make  the  army  march,  as  near  as  poffible, 
in  the  lame  order  in  which  it  is  to  encamp  ;  by  which  means 
the  troops  may  enter  the  camp  without  confufion.  The 
army  being  fuppofed  to  march  in  fix  columns,  the  infantry 
will  form  three,  the  artillery  and  baggage  the  fourth  ;  the 
cavalry,  with  the  remainder  of  the  corps  of  huffars  that  are 
not  detached,  and  the  dragoons,  the  two  laft  upon  the 
flanks  ;  fo  that  the  army,  on  its  march,  will  be  in  the  fol¬ 
lowing  difpofition  :  The  column  upon  the  right  will  conlift 
of  cavalry,  the  one  adjoining  to  it  of  infantry,  and  that 
which  comes  next  will  be  formed  by  the  artillery  and  bag¬ 
gage  ;  then  two  columns  of  infantry,  and  the  fixth  clofing 
the  left,  will  be  compofed  of  cavalry.  It  is  to  be  obferved, 
that,  if  the  baggage-waggons  belonging  to  the  army  form 
too  long  a  row,  fome  of  them  may  be  fent  into  the  rear  of 
the  columns  of  infantry,  writh  exprefs  orders  to  the  officers 
to  make  them  march  in  the  column.. 

There  fhould  be  an  advanced  and  a  rear  guard  to  each 
column,  formed  from  the  troops  of  which  the  column  is 
compofed ;  there  fhould  be  alfo  detachments  of  light  horfe 
upon  the  flanks  of  the  cavalry,  in  order  to  keep  off  any  of 
the  enemy’s  parties  that  might  advance  to  annoy  the  army 
upon  its  march.  The  rear-guard  to  the  column  of  baggage 
fhould  confift  of  infantry,  cavalry,  or  dragoons,  befides  the 
efcort  always  appointed  for  it.  The  general  officers  who 
are  at  the  head  of  the  two  columns  oi'  cavalry  fhould  not 
march  too  faft,  left  they  fhould  get  too  far  advanced  before 
the  infantry  ;  a  matter  always  to  be  avoided.  The  march 
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•fcrfei  of  an  arm^  being  difpofed  rffter  this  manner,  every  column 
-atacJ.  will  enter  the  camp  at  the- fame  time,  and  find  itfelf  oppolite 
,-ywto  its  ground.  See  Plate  DXIV,  where  a  is  the  army 
formed  in  order  of  battle,  ready  to  march,  b ,  The  park 
of  artillery,  where  the  baggage  belonging  to  the  army,  and 
;  their  efforts,  alfo  are  affembled.  r,  March  of  the  cavalry, 
to  form  the  column  on  the  right,  d9  March  of  the  cavalry, 
to  form  the  column  on  the  left.  e9  March  of  the  infantry, 
to  form  in  three  columns.  /,  March  of  the  artillery  and 
baggage,  to  form  ih  a  column,  g9  Parties  oi  huffars,  cover¬ 
ing  the  flanks  of  the  army,  and  forming  the  rear-gmards  of 
the  column,  when  the  army  hath  paffed.  h ,  Bridges  and 
(  fords,  difcovered  by  the  advanced  detachments,  who  have 

1  marked  the  route  of  the  army,  r,  Bridges  built  by  the 

1  fame  detachments.  Front  and  rear  guards  of  the  columns 

■  drawn  from  the  troops  of  which  the  columns  are  formed. 

]  /,  Parties  of  huflars,  marching  upon  the  flanks  of  the  army.. 

m ,  Parties  of  huflars  marching  at  the  head  'of  the  army, 

1  to  fcour  the  country  through  which  the  army  is  to  pafs, 

‘  and  alfo  to  examine  the  routes  marked  by  the  advanced 

detachments. 

1  If,  by  the  enemy’s  pofition,  although  at  a  diftance,  the 

army  fhould,  on  its  march,  prefent  a  flank  to  the  enemy, 

:  without  fearing  its  being  attacked ;  yet  as  the  enemy  may 

have  ftolen  one  or  two  marches,  as  hath  happened  on  many 
occafions,  there  mud  be  only  two  columns  of  infantry  placed 
•  in  the  centre.  The  third  mud  be  placed  upon  that  flank 
which  the  army  prefen ts  to  the  enemy  ;  fo  that  the  army 
will  find  itfelf  difpofed  upon  its  march  after  the  following 
i  manner  :  Suppofing  it  is  the  right  which  prefents  the  flank 

I  to  the  enemy,  the  iirft  column  will  conlift  of  infantry,  the 
.fecond  of  cavalry, -the  third  of  artillery,  the  fourth  and  fifth 
of  infantry,  and  the  lixth  of  cavalry.  The  baggage  will 
then  he  did  rib  u  ted  to  the  three  columns  upon  the  left ;  fo 
that  neithei  the  two  columns  upon  the  right,  or  the  artillery, 
will  have  the  lead  embarrafTment,  in  cafe  an  adtion  enfncs. 
The  fame  difpofition  mud  be  made  upon  the  left,  if  it  is 
that  which  prefents  the  flank.  Particular  care  mud  be 
taken  that  the  artillery  have  orders,  luppofing  the  enemy 
advancing  in  full  force  to  attack,  to  tranfport  itfelf  to  the 
column  of  infantry,  and  to  divide  itfelf  along  the  tront,  when 
it  {hall  be  in  order  of  battle,  and  to  keep  up  a  condant  fire, 
i  in  order  to  give  the  general  time  to  make  fuch  difpolitions 
as  he  fhall  find  necefiary. 

The  column  of  cavalry  fhould  de  divided  into  two,  and  be 
polled  upon  the  flanks  of  the  infantry  that  is  drawn  up  in 
the  face  of  the  enemy  ;  the  other  columns  mud  follow  the 
orders  which  have  been  delivered  to  them,  and  execute  them 
with  the  utmod  difpatch. 

If  it  appears,  either  from  the  proximity  or  pofition  of 
the  enemy,  that  the  army  is  liable  to  be  attacked  in  front, 
the  difpolition  for  the  march  fhould  be  in  the  fame  order  as 

I  the  army  is  to  form  in  for  action  :  the  artillery  mud  then 
be  diftributed  among  the  columns  of  infantry  ;  fo  that, 
following  the  divifions  where  it  is  placed,  the  brigades  will 
find  themfelves  fpread  over  the  front  of  the  fird  line.  In 
this  cafe,  the  infantry  will  form  four  columns,  which  will 
inarch  in  the  centre  of  the  two  columns  of  cavalry  upon 
their  flanks ;  fo  that  the  head  of  each  column,  as  far  as  the 
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centre,  when  placing  itfelf  in  order  of  battle,  fhall  make  the  Defen  fire 
fird  line,  and  the  remainder,  from  the  centre  downward,  the  Qper*tlons* 
fecond  ;  and  the  reftrve  which  follows  fhall  form  itfelf  be* 
hind  the  other  two  lines* 

It  i*3  neceffiry  that  an  army  difpofed  after  this  manner 
fhould  have  orders  to  draw  itfelf  into  order  of  battle  on  the 
very  fird  fignal,  which  fhould  be  a  difeharge  of  two  or  three 
pieces  of  cannon.  The  fignal  being  given,  the  fird  and 
fecond  lines,  arid  the  referve,  will  find  themfelves  formed  in 
a  very  fliort  time.  P,  from  the  proximity  and  pofition  of 
the  enemy,  and  the  facility  with  which  he  can  attack,  the 
general  hath  reafon  to  imagine  he  will  do  it,  the  heavy  bag¬ 
gage,  with  a  good  guard  and  efcort,  ought  to  be  removed 
into  the  rear. 

On  this  occafion  the  campement  (a)  fhould  not  be  far  be¬ 
fore  the  army,  the  elcort  fhould  be  incrcafed,  and  fome  de¬ 
tachments  of  light  liorfe  fhould  march  in  front  to  cover  it, 
and  alfo  to  make  obfervation  at  a  didance.  The  remainder 
of  the  body  of  light  horfe  fhall  continue  upon  the  flanks  of 
the  army  fudained  by  dragoons,  who,  on  the  fignal  being 
given,  fhall  immediately  go  and  form  themfelves  in  the  place 
afiigned  to  them  during  the  action. 

On  the  fird  fight  of  the  enemy  the  campement  lhould  re¬ 
tire  ;  for  when  fighting  becomes  necefiary,  all  thought  of 
encamping  mud  be  laid  afide  ;  but  the  efcort  fhall  put  it¬ 
felf  in  order  of  battle,  and  the  light  horfe  fhall  approach  the 
enemy  'as  near  as  pofilble,  in  order  to’ reconnoitre  his.  difpo¬ 
fition  and  drength.  The  officer  commanding  them  will 
immediately  fend  a  report  of  the  difeoveries  he  hath  made 
to  the  commander  in  chief,  who  on  every  occafion  fhould 
be  in  the  front,  and  even  a  little  advanced,  to  furvey  the 
nature  of  the  ground ;  it  being  very  certain,  that  in  thefe 
cafes^a  man  can  much  better  rely  upon  his  own  than  upon  the 
judgment  of  others.  This  was  marfhal  Saxe’s  method; 
particularly  when  he  was  apprehenfive  of  being  attacked 
upon  a  march,  or  had  himfelf  an  intention  of  attacking. 

In  proportion  as  the  enemy  fhall  advance,  the  efcort  of  the 
campement  mild  retire  in  good  order;  at  the  fame  time 
not  negledting  the  opportunity,  if  it  offers,  ofharaffing  the 
enemy’s  advanced  guard,  fo  as  to  retard  his  march,  and 
give  more  time  for  the  army  to  form  in  order  of  battle,  and 
to  the  general  to  make  fuch  difpofitions  as  lie  fhall  judge 
necefiary  :  after  which,  the  efcort  having  amufed  the  enemy, 
or  caufed  him  to  flacken  the  brifknefs  of  his  march,  muff 
retire  in  good  order ;  and  when  it  fhall  be  near  the  body  of 
the  army,  each  body  fhall  return  to  its  own  brigade. 

If,  from  his  knowledge  of  the  country,  although  an  open 
one,  the  general  knows  there  are  any  thickets,  hollows,  or 
heights,  either  on  the  right  or  the  left,  and  that  this  fpot 
may  prove  favourable  to  the  enemy,  he  fhould  try  to  poffefs 
himfelf  of  it.  If  that  attempt  is  not  practicable,  as  the 
enemy  will  undoubtedly  take  advantage  of  it,  and  poll  in¬ 
fantry  either  at  theie  thickets  or  heights,  the  general  muff 
place  a  brigade  of  infantry  at  the  head  of  each  column  of 
cavalry,  which  fhall  mix  by  platoons  with  that  line  of  cavalry 
when  formed  in  order  of  battle.  This  difpofition  was  made 
by  M.  de  Turenne  at  the  adtion  of  Sinzheim,  and  at  the 
battle  of  Enzheim. 

If,  by  the  fituation  of  the  country,  the  flanks  cannot  be 

fheltered 


S(a)  This  is  a  French  term,  for  which  we  have  not  a  fynonyme  equally  expreflive  in  the  Englifh  language.  It  is 
ufed  to  denote  a  certain  dumber  of  troops,  who  proportion  their  time  of  fetting  out  before  the  army,  by  the  diftance  or 
proximity  of  the  enemy,  in  order  to  trace  or  mark  out  the  camp.  For  this  pnrpofe,  a  quarter-mafter  and  a  trooper  is 
draughted  from  every  troop  cf  every  regiment  of  horfe  ;  and  a  ferjeant  and  a  corporal,  in  like  manner,  from  every  regi¬ 
ment  of  infantry,  furnifhed  with  ropes  and  pickets,  to  lay  out  the  ground  for  the  tents  and  the  intervals  ;  fo  that  every  re¬ 
giment  will,  on  its  arrival,  find  its  ground  properly  marked  out.  A  field-officer  of  every  regiment  alfo  marches  with  the 
campement,  befides  the  officers  of  each  corps,  who  command  the  detachment. 


,  or  a 


fenfivc  Sheltered  either  by  an  hollow,  a  morafs,  a  river,  a  town 
ations.  vin^  ^  hnffars  and  dragoons  muff  be  potted  upon  the 
hut  lidewile,  lo  as  to  be  able  to  take  the  enemy  in 
hank  when  he  fhall  come  down  to  charge  the  hr  it  ltne,  or 
.  at  lead  to  keep  back  his  t'econd  :  thefe  buffers  and  dragoons 


in  a  narrow  road,  for  the  general,  in  order  to  enable  them  D.  J 
to  move  with  greater  eafe,  to  lengthen  the  columns  too  )per| 
much  ;  from  whence  would  arife  two  inconveniences ;  the 
hid  of  which  is,  that  the  columns  would  be  weakened, 

*  and  that  in  cafe  of  a  furpriie  it  would  not  be  difficult  for  the 


fliould  be  luftaiaed  by  the  infantry  of  the  light  troops  be-  , enemy  to  feparate  them  entirely,  ani  it  would  alfo  be  im- 


longing  to  the  army.  If  the  right  can  be  formed  next  a 
village  and  the  left  next  an  hollow,  fomc  infantry  and  artil¬ 
lery  mud  be  poded  there  :  if  there  is  only  the  right  or  the 
left  that  can  be  flickered,  that  which  cannot  mud  be  propeily 
fn Rained  ;  and  the  fame  difpofltion  mud  be  obfeived  that 
hath  xbeen.jud  now  mentioned,  with  regard  to  an  army 
whole  flanks  cannot  bd  covered. 

If,  bn  leaving  the  camp,  the  army  prefents  a  flank  to  the 
enemy,  who  may  have  it  in  his  power  to  attack  it  on  the 
march,  it  mild  then  march  bnt  in  two  or  three  columns  at 
mod.  Each  column  fh.  nld  be  difpofed  , after  luck  a  man¬ 
ner,  that  by  a  motion  to  the  right  or  to  the  left,  according 
to  the  wing  that  is  liable  to  be  attacked,  each  battalion  and 
fquadron  many  And  itlelf  forrtied  in  order  of  battle  before 
the  enemy. 

The  advanced  guard  fliould  be  compofed  of  light  horfe, 
fuft aired  by  dragoons  :  the  rear-guard  of  cavalry  fudained 
by  infantry :  there  fhould  be  alfo  fome  light  horfe  upon  the 
flanks  of  the  cavalry,  and  iome  pieces  of  cannon  with  the 
infantry.  The  artillery  fliould  be.  dihributed  by  brigades 
in  the  column  of  infantry  neaied  to  the  enemy;  fo  that, 
performing  the  fame  movement  as  the  troops,  it  may  find  it- 
fdf  placed  in  the  front  of  the  fird  line,  ready  to  fire  on  the 
fird  order.  1  he  number  of  three  columns  is  given  to  the 
army,  in  order  that  the  fird  and  iecond  lines  and  the  referve 
fhall  be  formed  at  the  fame  time,  which  cannot  be  done  if 
the  army  marches  only  in  two  columns  :  for  troops  mud 
then  be  talxen  from  thefe  two  lines  in  order  to  torm  the 
referve,  which  would  require  a  confiderable  time,  and  con- 
fequently  retard  the  difpofitions  ;  whereas  this  referve,  form¬ 
ing  the  third  colfimn,  is  feparated  from  the  main  body,  and 
in  a  condition  to  a£i  with  readinefs,  according  to  the  orders 
it  fhall  have  received.  As  the  baggage,  in  this  manner  of 
marching,  mild  neceflarily  be  an  embarraffment,  it  mud  be 
fent  into  the  rear  under  a  good  efcort,  with  orders  to  join 
the  next  day  at  the  new  camp. 


Sect.  IV. 


The  March  of  an  Army  in  a  mountainous 
and  woody  Country • 


If  the  fit  nation  of  the  places  in  a  mountainous  country 
furnifhes  a  general  with  a  greater  variety  of  expedients  to 
conceal  his  difpofitions,  it  alfo  renders  more  precautions, 
and  a  greater  degree  of  knowledge,  neceflary  to  avoid  being 
furprifed.  If  thefe  kind  of  countries,  on  the  one  hand,  pre- 
fent  greater  advantages  for  the  concealment  of  marches, 
they  alfo,  on  the  other,  offer  many  difficulties  in  the  tranf- 
poiting  of  the  proviiions  and  the  artillery,  and  require  a 
greater  degree  of  vigilance  for  the  fafety  of  the  magazines 
and  the  prefervation  of  the  communications  with  the  frontier 
towns. 

It  is  to  be  feared,  that  in  mountainous  countries,  in  roads 
that  cannot  be  enlarged,  the  troops  preffed  too  clofe  to¬ 
gether  will  not  be  able  to  move  but  with  great  difficulty  ; 
and  as  they  will  embarrafs  each  other,  the  front,  the  rear¬ 
guard,  and  the  flanks,  muff  be  equally  fecured ;  the  columns 
miift  be  unbroken  and  clofe,  that  there  be  no  diftance  left 
between  them  ;  and  halting  fhould  be  paiticularly  avoided, 
as  that  is  a  circumltance  by  which  an  army  is  moll  fatigued. 

It  is  again  dangerous,  as  the  commentator  upon  Onofan- 
der  observes,  when  troops  find  themfelves  ftraitened  of  room 


poflible  for  them  to  rally  ;  in  the  iecond  place,  thefe 
columns  thusr  lengthened,  in  going  round  a  mountain  and 
defeending  into  a  valley,  would  take  up  a  prodigious  ex¬ 
tent  ;  from  whence  it  hath  often  happened,  that  the  wind¬ 
ings  of  the  road  hiding  the  middle  of  the  column,  thofewho 
inarch  in  the  front  rank  can  fee  only  thofe  who  are  in  the 
laft,  and  retard  their  march,  becaufe  that,  being  deceived  by 
diftance,  they  will  be  fcarcely  able  to  diflinguifh  whether 
they  advance  or  whether  they  are  halted. 

In  order  to  avoid  thefe  inconveniences,  it  is  not  barely 
fufficient  for  a  general  to  have  a  thorough  knowledge  of 
the  country  :  he  ought  immediately  to  inform  himlelf  of 
ever  particular,  however  minute,  relating  to  it ;  he  fliould 
take  the  fame  precautions  which  have  been  pointed  out  as 
neceflary  for  a  march  in  an  open  country,  and  fend  out  a 
detachment,  fuch  as  hath  been  fuppofed  in  the  foregoing 
fedtion.  This  detachment  will  examine  the  narrow  paffes, 
furvey  and  found  the  fords,  run  round  the  windings  of  the 
mountains  ;  and  if  there  are  many  roads,  it  will  find  out 
which  is  the  molt  pradlicable,  and  that  through  which  the 
army,  the  artillery,  and  baggage,  can  pafs  with  the  greateft 
eafe  ;  what  itreams  crofs  it,  and  whether  there  are  bridges 
over  them  :  it  will  examine  whether  they  -are  fufficiently 
ftrong,  and  repair  them,  or  build  new  ones.  It  often  hap¬ 
pens  in  a  mountainous  country,  that  the  road  which  would 
be  very  fhort  and  commodious  proves  to  be  divided,  either 
by  the  feparation  of  two  locks  or  by  hollows.  As  thele 
breaches,  however  deep  they  may  be,  cannot  be  all  of  a 
certain  breadth,  therefore,  in  order  to  avoid  marching  over 
the  unneceffary  ground  that  going  round  them  would  take 
up,  bridges  fliould  be  thrown  over,  if  poflible,  from  one  iock 
to  another. 

But  as  in  a  march,  whether  in  an  open  or  in  a  moun¬ 
tainous  country,  occafions  for  throwing  bridges  very  often 
prefent  themfelves,  it  is  very  neceflary  to  fay  a  word  or  two 
relative  to  the  manner  of  their  conftrudtion. 

Six  or  eight  thick  pieces  of  timber  are  laid  acrofs  a  ri¬ 
vulet,  or  any  other  bad  place  neceflary  to  be  paffed,  at  fix 
feet  diftance  from  each  other ;  thefe  muff  be  croffed  again 
by  other  pieces  of  timber  not  fo  thick,  at  the  diftance  of 
three  feet  from  each  other ;  which  muff  be  fixed  to  one  ano¬ 
ther  by  large  pegs,  and  faggots  well  faftened  together  inuit 
be  laid  over  them.  When  the  bridge  fhall  be  thus  covered, 
fome  earth  muff  be  thrown  over  it,  which  ought  to  be  well 
trampled,  in  order  to  fill  up  the  vacancies  of  the  faggots ; 
and  then,  for  the  greater  firmnefs,  new  earth  fhould  be 
thiowm  over  it,  which  ought  to  be  well  beaten  down.  I  he 
bridge  thus  made,  the  troops,  the  artillery,  and  the  baggage, 
will  pafs  over  it  with  great  eafe. 

It  muff  be  obferved,  that  the  bridges  fliould  be  of  the 
fame  breadth  with  the  roads  ;  they  fhould  be  broader  rather 
than  narrower,  becaufe,  exclufive  of  the  danger  the  artillery 
and  baggage  would  run  if  they  were  narrower,  the  ranks 
being  obliged  to  be  ftraitened  and  the  column  to  be  length¬ 
ened,  the  march  would  of  courfe  be  retarded,  and  it  would 
be  difficult  to  avoid  confufion.  The  labourers  that  accom¬ 
pany  the  detachment  ought  to  be  iurnifhed  with  every  fort 
of  tool  neceflary  for  the  removing  of  eaith,  the  felling  of 
trees,  and  working  and  fitting  them  for  life. 

Gn  the  report  of  the  commanding  officer  of  this  detach¬ 
ment  to  the  general,  he  will  order  as  many  detachments  as 

there 
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h  •  there  are  columns  intended,  to  fet  out  two  or  three  hours 
etw  before  the  time  appointed  for  the  march  of  the  army.  Thefe 

■  detachments  will  march  carefully  over  the  ways  already  ex¬ 
amined  and  prepared :  they  will  fcour  every  thing,  hedges, 
narrow  paffes,  entrances  of  paffes,  woods,  heights,  villages, 

]  in  fhort  all  that  may  ferve  as  flicker  for  troops  in  ambufeade ; 
and  for  greater  fecurity,  they  will  poll  guards  in  the  villages, 
which  guards  are  not  to  retire  till  the  rear-guard  of  the  army 
com£s  up. 

The  commanding  officer  of  each  detachment  fhould  pof- 
fefs  himfelf  of  the  heights  on  the  right  and  left,  and  fhould 
diftrihnte  platoons  of  infantry  at  proper  diffances  from  the 
rocks  and  narrow  paffes  :  he  fhould  be  careful  of  what  may 
be  done  to  oppofe  him*  and  he  attentive  even  to  the  fmalleff 
paths.  When  the  commanding  officer  of  the  detachment 
{hall  be  advanced  to  the  end  of  the  paiTes,  or  to  the  ground 
:  intended  for  the  camp,  he  will  eftablifh  his  infantry  in  the 

mod  advantageous  polls  ;  he  will  place  his  light  horfe  or 
dra  goons  in  the  front,  but  within  reach  of  affiflance  ;  he 
will  lend  out  patroles  of  light  horfe  advanced  before  the  in¬ 
fantry.  If  he  receives  any  intelligence  of  the  enemy,  he 
"  will  (end  immediate  notice  of  it  to  the  general ;  but  if,  from 
the  report  made  to  him,  the  enemy  does  n  t  appear  to  be 
iufnciently  ftrong  to  ahnoy  the  army  on  its  march,  or  only 
fome  parties,  were  willing  to  try  if  they  could  enter  the 
■j  paffes,  his  detachment  will  be  fuffiefent  to  keep  them  at  a 
diftance.  particularly  as  he  is  in  pofftffion  of  the  heights  and 
the  paffes. 

With  fuch  precautions  as  thefe,  if  the  enemy  is  at  too 
f  great  a  diffance  to  attack  the  army,  the  march  will  be  per¬ 
formed  without  <my  trouble:  there  will  be  no  obllacle  in 
:  the  roads,  or  reafon  to  tear  that  the  waggons  will  be  mi¬ 

red  ;  and  if  the  wheels  or  axle-trees  of  any  of  them  fhould 
break,  they  will  be  repaired  from  thole  which  have  fpare  or.es: 
if,  on  the  contrary,  the  enemy  fhould  be  fo  near  as  to  give 
caufe  to  apprehend  an  attack,  the  neceffary  precautions  are 
5  taken  for  forming  the  troops  in  order  of  battle,  and  for  the 
neceffaiy  dijpolitions  during  the  a&ion.  ^ 

‘  I  It  has  been  already  obferved,  that  an  army  on  a  march 
j'  fhould  be  divided  into  as  many  columns  as  the  detach¬ 

ments  have  found  openings  or  roads  leading  to  the  camp  the 

•  general  intends  to  occupy  ;  fuppofe  two,  the  army  will  con- 
jl  lequently  march  in  two  columns.  The  difpofition  of  the 

troops  in  their  march  differs  entirely  from  what  it  would  be 
in  an  open  country  ;  the  advanced-guard  of  each  column 
mull  confiff  of  infantry,  lome  mufl  be  dilt ributed  either  in 
the  narrow  paffes  or  on  the  heights,  and  there  fhould  be 
lome  advanced  detachments  o:  light  horfe  to  fcour  the  nar¬ 
row  paffes  :  the  rear-guard  fhould  confifl  of  infantry  only. 
41  i  The  remainder  of  the  troops  may  be  difpoled  after  the  fol¬ 
lowing  manner  : 

Four  or  five  brigades  ©f  infantry,  according  to  the  num¬ 
ber  which  compofes  the  army,  fhould  be  placed  at  the  head 
of  each  column  ;  the  fame  partition  fhould  be  made  with 
:  ■  regard  to  the  artillery,  which  mufl  follow  the  infantry  ;  the 
r*  cavalry  mull  march  next,  and  the  baggage  of  each  column, 

■'  ":**  wdl  efcorted  by  infantry,  mull  follow  the  cavalry;  then 
the  remainder  of  the  corps  of  light  horfe  which  are  not 
detached  ;  and  the  dragoons  are  placed  the  lafl,  in  order 
to  difmount  and  iuflain  the  rear-guard  in  caie  it  {hall  be 
attacked. 

Each  column  fhould  confifl  of  the  fame  number  of  troops 
as  well  infantry  as  cavalry.  Platoons  of  infantry  fhould  be 
(|  detached  to  march  on  the  heights,  at  proper  cl i Ranees,  in 

,  |  order  to.  cover  the  flanks  on  the  right  and  left..  Care  mufl 

I  taken  to  march  very  leifurely  in  the  front,  other  wife  the 

•  ;J,  rear  n°t  he  able  to  keep  up  ;  then,  in  order  to  give  the 

■  3 
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rear  time  to  come  up,  the  front  will  be  forced  to  halt,  by 
which  the  march  will  be  much  retarded  and  the  troops  fa-( 
tigued. 

Plate  DXV.  reprefents  the  march  of  an  army  through  a 
mountainous  country.  A  is  the  pofition  of  the  army  be¬ 
fore  it  begins  its  march.  P  is  the  artillery  and  baggage, 
with  their  efcorts  in  the  front  of  the  camp.  B,  Parties  of 
huffars  forming  the  advanced- rnard  of  the  army  on  its 
march.  C,  Parties  of  infantry  of  the  advanced-guards 
of  the  columns.  D,  The  infantry  of  the  army  Arming  the 
head  of  the  columns.  E,  The  artillery,  arid  wagons  be¬ 
longing  to  the  artillery.  F,  Battalions  of  artillery.  G, 
The  cavalry.  H,  The  baggage  of  the  army  L  rLhe  <.f- 
cort  of  the  baggage.  K,  Parties  of  huffars.  L,  Parties 
of  dragoons.  M,  The  infantry  of  the  referve.  forming  the 
rear-guard  of  the  army.  N.  Platoons  of  infantry  marching 
upon  the  heights,  to  cover  the  flanks  of  the  columns.  O, 
Villages  in  front  of  the  camp  the  army  is  to  occupy,  and  of 
which  the  light  infantry  have  taken  poffeflion. 

Thefe  difpofltions  are  neceffary,  becaufe,  as  the  enemy- 
in  a  mountainous  country  will  be  able  to  attack  with  infan¬ 
try  only,  he  muff  be  oppoled  with  troops  of  the  fame  na¬ 
ture:  the  reafon  why  the  artillery  is  polled  behind  the  infan¬ 
try  is,  that  in  cafe  the  enemy  fhould  attack  brifkly  in  front, 
and  the  road  through  which  the  columns  pals  be  broad 
enough,  fome  pieces  of  cannon  may  be  fent  into  the  front, 
which  firing  with  grape-fhot  will  foon  thin  the  enemy’s 
far  ks,  and  abate  fomethin  r  of  his  ardour  :  if  the  road  be  too 
narrow  to  permit  the  bringing  forward  of  the  artillery,  re¬ 
futation  muff  fupply  the  want  of  that  afli (lance  which  the 
cannon  would  give,  and  the  enemy  muff  be  charged  with 
bayonets.  The  cavalry  does  not  follow  immediately,  becaufe, 
not  being  able  to  a£i  in  this  fort  of  country,  it  muff  be  co¬ 
vered  by  infantry.  The  baggage  which  follows  is  fufficient- 
ly  defended  by'  the  columns  that  cover  it,  and  the  infantry 
that  efcorts  ft :  this  infantry  fhould  neverthelefs  join  as  of¬ 
ten  as  circumftances  will  permit,  without  being  fearful  of 
expoiing  itfclf,  that  upon  the^  heights  being  to  reinforce 
it  in  cafe  the  head  of  the  army  fhould  be  attacked. 

There  are  fome  mountainous  countries  Jo  difficult  of  ac- 
cefs,  that  i:  is  impoffible  for  the  cavalry  to  follow,  becaufe 
fome  poff  muff  either  be  immediately  feized,  or  the  enemy, 
being  in  poffeffion  of  the  hills,  muff  be  driven  from  them  be¬ 
fore  it  can  advance  ;  or  becaufe  it  would  be  difficult  for  it 
to  be  fublifted. 

If  the  army  can  march  in' four  columns,  the  difpofi¬ 
tions  fhould  (fill  be  the  fame ;  but  as,  the  head  of  the  co¬ 
lumns  will  be  weaker  in  infantry,  the  heights  fhould  be 
guarded  accordingly,  and  the  rear-guaid  fuffieiently  ftrong 
to  refill  the  enemy  :  the  fame  difpofition  fhould  be  made 
for  one  column  only. 

If  the  march  is  to  be  made  through  a  woody  country, 
the  precautions  wjiich  have  beep  already  mentioned  in  re¬ 
gard  to  examining  the  ways  through  which  the  army  is  to 
pafs,  and  for  the  detachments  which  fet  out  in  order  to  be 
before  the  army,  fhould  ft. ill  be  obferved  ;  but  the  difpofition 
and  order  of  the  troops  muff  be  different.  If  by  the  fixa¬ 
tion  of  the  cotiRtry,  the  army  is  obliged  to  march  continu¬ 
ally  through  woods  till  it  arrive  at  the  camp,  the  cavalry 
and  the  baggage  fhould  be  in  three  columns  in  the  centre  ; 
but  fome  infantry  fhould  be  placed  at:  thc-ir  head  and  their 
rear-guard  :  the  infant! y  fhould  march  in  two  columns,  one 
on  the  light,  the  other  on  the  left  of  the  cavalry  and 
ba  ggage  ;  fome  brigades  of  artillery  ffiould  be  dhlributed  to 
each  column  of  infantry,  the  remainder  muff,  march  at  the 
head  ot  the  columns  of  baggage  ;  the  flanks  of  the  columns 
muit  be  covered  by  platoons  of  infantry,  placed  about  at 

proper 
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Defence  proper  diftances,  which  are  to  follow  the  columns  at  40  or 
Qt  t'rat  ons.  ,Q  paces  without  ever  Jofmg  fight  of  them. 

Plate  DXVT.  reprefeiits  the  march  of  an  army  through 
a  woody  country.  A,  Is  the  army  formed  in  order  of 
battle  previous  to  the  commencement  of  the  march.  13, 
The  cavalry,  which  hath  marched  fome  paces  in  advance, 
in  order  to  make  room  for  the  infantry.  C,  The  infantry,  . 
which,  by  facing  to  the  right,  forms  the  column  upon  the 
right.  D,  The  infantry,  which,  by  facing  to  the  left,  forms 
the  column  upon  the  left.  E,  Bodies  of  infantry,  which 
are  to  march  at  the  head  of  the  columns  of  cavalry.  F, 
The  park  of  artillery,  where  the  baggage  belonging  to  the 
army,  and  the  efcorts,  alfo  are  afftmbled.  G,  The  march 
of  the  infantry,  forming  in  columns.  H,  The  march  of  the 
cavalry,  forming  in  columns.  I,  1  he  march  of  the  artille¬ 
ry  and  baggage  with  their  efcorts,  forming  in  column.  Iv, 
The  army  in  march.  L,  Huffiars  of  the  advanced  guard 
keeping  the  roads,  marked  out  by  the  detachments  fent  on 
before.  M,  Infantry,  forming  the  advanced  guard  of  the 
columns.  N,  Small  parties  of  infantry,  marching  upon  the 
flanks  of  the  columns.  O,  Parties  of  huffiars,  marching  up¬ 
on  the  hanks  of  the  army.  JP,  Infantry  of  the  referve  form¬ 
ing  the  rear- guard  of  the  army. 

If  by  the  knowledge  which  the  general  has  of  the  coun¬ 
try,  or  rather  from  the  report  of  the  officers  who  command¬ 
ed  the  detachment  fent  out  to  view,  open,  and  repair  the 
roads,  lie  knows  that  the  country  is  interrupted  by  woods 
and  little  plains,  the  difpofition  ought  to  be  wholly  chan¬ 
ged  ;  it  will  then  be  fufficient  that  the  lecond  detachment, 
which  in  other  cafes  ought  to  fet  out  the  evening  before, 
fets  out  only  two  hours  before  the  campement.  This  de¬ 
tachment  fhould  be  compofed  of  infantiy,  light  horfe,  and 
dragoons  ;  the  infantry  to  feour  the  villages  and  the  woods, 
the  light  horfe  to  penetrate  into  the  woods  wherever  they 
can  enter,  and  clear  the  march  of  the  infantry,  and  the  dra¬ 
goons  to  fuftain  the  whole. 

When  the  difpofition  for  the  march  of  the  army  is  fup- 
pofed  to  be  in  five  columns,  the  infantry  fhould  form  two, 
the  cavalry  two  more,  and  the  artillery  and  baggage  the 
fifth.  If  it  is  thought  there  will  be  any  occafion  for  artil¬ 
lery,  a  brigade  or  two  may  be  diftributed  to  the  columns  of 
infantry  ;  and  the  remainder  may  march  at  the  head  of  the 
efcort  of  the  baggage,  which  is  to  be  defended  by  the  regi¬ 
ment  of  artillery  ;  to  which  mud  be  added  a  detachment  of 
infantry,  which  will  form  the  advanced  guard.  The  caval¬ 
ry  and  dragoons  are  to  keep  the  open  country  as  much  as 
poffible,  and  the  infantry  the  inclofed  ;  and  the  belt  and 
rnofl  acccflible  road  flrould  always  be  given  to  the  artillery 
and  baggage.  In  order  that  the  columns  may  preferve  the 
fame  length  in  marching,  a  brigade  of  infantry  fhould  be 
placed  at  the  heads  of  the  columns  of  cavalry  ;  if  this  pre¬ 
caution,  which  fixes  the  head  of  the  columns  of  cavalry,  is 
negledled,  the  cavalry  will  extend  a  great  way  before  the 
columns  of  infantry,  which  fhould  always  be  avoided.  The 
rear-guard  fhould  confifl  of  infantry,  cavaLy,  or  dragoons  : 
the  light  horfe  fhould  always  march  on  the  flanks  on  the  right 
and  left,  and  before  the  army. 

It  is  after  this  manner  that  the  march  of  an  army  may 
be  difpofed  through  a  woody  and  a  mountainous  country  ; 
but  an  army  mufl  always  fuit  its  motions  to  circumftances, 
and  to  the  fituation  of  the  country  where  the  war  is  carried 
on.  If  the  general  is  inferior  in  point  of  number,  he  fhould 
make  choice  of  defiles ;  becaufe  in  them  he  can  always  pre- 
ient  a  front  equal  to  the  enemy’s.  Who  can  be  ignorant 
that  Leonidas  with  8coo  Greeks,  at  the  flraits  of  Thermo¬ 
pylae,  flopped  the  almofl  innumerable  army  of  Xerxes,  who 
was  unable  to  force  him? 

A  mountainous  and  woody  country,  when  thoroughly 

4 


R.  Pai 

known,  becomes  a  more  favourable  theatre  for  pmTiun*  tH 
the  wiles  and  ilratagems  of  war  than  an  open  country  ;  it 
true  that  the  knowledge  of  it  is  more  difficult  to  attain,  and 
that  it  requires  more  vigilance  and  readinefs  in  the  general. 
Hannibal  was  even  drawn  into  ambufeades  by  his  own 
guides  ;  an  example  worthy  the  notice  of  a  general  who  takes 
guides  that  have  either  but  little  regard  for  him,  or  are  unac¬ 
quainted  with  the  country  :  it  is  impoffible  to  try  them  too 
much;  and  their  ignorance  is  often  more  fatal  than  treachery 
itfelf.  . 

The  marches  that  require  moft  precaution  are  tliofc  made 
in  the  night,  thole  made  in  fight  of  the  enemy,  and  thofe 
that  fhould  be  kept  fecret. 

The  firfl  fhould  be  avoided  as  much  as  poffible  ;  but  if 
circumftances  require  and  force  an  army  to  march  over  a 
mountainous  country  in  the  night,  care  fhould  at  leaft  have 
been  taken  to  furvey  the  roads  during  the  day  ;  to  make  the 
guides  march  at  the  head  of  the  army  ;  to  keep  the  ranks 
very  clofe  together,  that  the  men  may  not  lofe  fight  of  each 
other  ;  and  that  part  of  the  troops  do  not  miftake  one  de¬ 
file  for  another,  which  may  eafily  happen  in  the  dark,  i!  the 
advanced  guard  has  marched  a  little  too  fall,  and  the  offi¬ 
cers  haflened  too  much.  The  Greeks,  according  to  Xeno¬ 
phon,  on  like  occalions,  gave  the  heaviefl  arms  to  the  troops 
that  marched  at  the  head,  thereby  to  oblige  them  to  proceed 
leiinrely. 

In  thofe  marches  that  are  made  in  fight  of  the  enemy, 
befide  the  precautions  neceffary  to  be  taken  for  the  fafety 
of  the  troops,  and  which  have  already  been  mentioned,  the 
general  fhould  endeavour  to  deceive  them  by  falfe  appear¬ 
ances,  and  by  an  oftentation,  often  in  fuch  circumftances,  ne- 
ceflary  :  as  extenfive  a  front  as  poffible  fhould  be  given  to 
the  army  ;  the  intervals  of  the  ranks  and  columns  fhould  be 
widened,  but  not  fo  as  to  weaken  them  ;  the  general  fhould 
take  advantage  of  an  height,  poffefs  himfelf  of  it,  and  poll 
fome  troops  on  it,  in  order  to  make  the  enemy  fufpedl  there 
may  be  flill  more  behind  :  advantage  fhould  be  taken  of  a 
wood,  and,  by  marches  and  countermarches,  the  fame  troops 
fhould  be  made  to  pafs  and  repafs,  in  order  to  make  the  ene¬ 
my  believe  the  army  ftronger  than  it  really  is.  There  have 
been  inftances  of  generals,  who,  on  iike  occalions,  have 
made  fnch  good  uie  of  their  ground,  that,  by  the  arrange¬ 
ment  of  troops,  they  have  feemed  to  multiply  them  in  the 
enemy’s  eyes  ;  and  who,  although  inferior  in  flrength,  ap¬ 
pearing  to  have  the  advantage  of  numbers,  have  kept  the 
enemy  in  awe. 

But  flill,  unlefs  it  is  to  deceive  the  enemy,  a  general 
fhould  conceal  his  force  and  management :  his  force,  be- 
caufe,  if  funtrior,  he  will  not  fail  to  profit  by  that  advan¬ 
tage  ;  and  if  inferior,  he  fhould  avoid  a  battle  :  he  will  con¬ 
ceal  his  management,  became  he  will  prevent  the  defigns  of 
the  enemy’s  general,  who  will  receive  as.  much  information 
from  his  fucceffes  as  from  his  mifearriages.  Pyrrhus,  who 
taught  the  art  of  war  to  the  Romans,  was  in  the  end  con¬ 
quered  by  them.  The  Mexicans  often  turned  the  arts  and 
wiles  of  Cortex  and  the  Spaniards  againfl  them  ;  and  the 
Czar  Peter  I.  never  regretted  a  defeat  when  it  became  the 
means  of  inflnnfting  him  how  to  conquer  in  his  turn. 

It  is  impoffible  to  lay  down  fixed  rules  for  fecret  marches; 
it  is  by  his  addrefs  that  a  general  will  improve  circumftances; 
it  is  by  art  and  contrivance  that  he  will  evade  the  enemy’s 
vigilance,  and  deceive  his  fpies. 

General  rules  only  can  be  given  for  the  difpofitions  to 
be  made  of  troops  upon  a  march  ;  particular  ones  would 
be  merely  conje&ural,  becaufe  the  general  of  an  army  mull 
always  depend  upon  circumftances  :  it  is  the  fituation  and 
nature  of  the  country,  the  number  of  troops,  the  near- 
nefs  of  the  enemy,  the  facility  of  foraging,  and  the  paffis 

of 


'  '■* 


’Inf.  W 

Deft  vc  of  which  the  enemy  is  poflefled,  that  ought  to  determine 
JpW^'him. 

In  a  word,  whatever  is  the  order  and  difpofitton  of  the 
1  troops,  it  mull  be  fuch,  that  they  i h all  always  be  able  to 
!  f  luftain  each  other;  that  the  flanks  {hall  be  well  guarded, 
and  the  fronts  fecured  ;  the  roads  mull  have  been  furveyed 
and  opened  ;  and  whatever  the  natme  of  the  country  is,  ail 
the  columns  fhould  arrive  at  and  enter  the  camp  at  the 
,  fame  time.  v 

Sect.  VI.  Of  Camps  in  defenfive  War, 

It  is  in  general  more  difficult  to  carry  on  a  defenfive  than 
an  offenfive  war,  but  more  particularly  fo  in  an  open  than  in 
a  mountainous  country.  In  the  former,  there  is  nothing  to 
conceal  the  movements  and  difpolitions  of  the  army  from 
the  enemy  ;  whereas,  in  the  latter*  the  nature  of  the  places 
'  prevents  the  enemy  from  difcovering  them  :  but  whatever 
may  be  the  nature  of  the  Country,  the  choice  of  a  camp, 
when  on  the  defenfive,  and  the  art  of  pitching  upon  an  ad¬ 
vantageous  fituation,  is  what  proves  the  genius  and  talents 
!  cf  a  great  officer.  Exclufive  of  a  thorough  knowledge  of 
the  country,  this  operation  requires  a  quick  and  penetrating 
:  eye  in  a  general,  to  enable  him  to  feize  the  polls  which  from 

'  their  fituation  may  prevent  the  epemy  either  from  attacking 
;  him  or  penetrating  into  the  country. 

A  general  who  afts  on  the  offenfive,  takes  what  flate  or 
circumftances  he  pleafes  ;  he  may  a£l  as  he  choofes,  and  is 
:  not  under  a  neceffity  of  regulating  himfelf  entirely  by  the 

enemy’s  motions :  whereas  a  general  that  is  not  fufficiently 
i  flrong  to  attack,  is  commonly  obliged  to  continue  c^uiet  till 

1  the  enemy  hath  a&ed,  and  then  to  regulate  his  motions  ac- 

}  ■  cording  to  tliofe  made  by  the  oppofite  army,  unlefs  his  fu- 

■'  perior  abilities  give  him  a  particular  advantage  over  the  ene* 

y  iny’s  general. 

Although  it  is  always  neceffary  for  a  general  to  have  a 
thorough  knowledge  of  the  country,  this  knowledge  will 
ft  yet  become  more  neceffary  to  him  when  a&ing  on  the  de¬ 
li  fenfive.  He  ought  to  prevent  the  enemy’s  entering  his 

)  I  country,  and  forming  any  fiege  there  (a  plan  which  he  can- 

:  ^  not  execute,  unlefs  he  is  pofleffed  of  the  moll  advantageous 

polls,  and  alfo  of  thofe  which  cover  the  towns  liable  to  be 
i  '  threatened),  by  proper  difpofitions  that  fecure  his  camp  ;  by 
:  covering  his  fronts  and  rears,  and  keeping  the  communica- 

;  |  tion  between  the  camp  and  the  places  where  the  magazines 
are;  by  endeavouring  to  annoy  the  enemy  in  his  convoys 
and  foragings ;  by  haraffing  him  in  his  camp,  and  perplexing 
him  with  fmall  detachments,  to  which  he  will  be  obliged  to 
oppofe  more  confiderable  ones  :  thefe  difpofitions,  properly 
*  managed,  may  dellroy  any  enterprifes  the  enemy  may  have 
\  formed  againll  the  army. 

Flate  DXVII.  reprefents  an  army  properly  encamped 
:  1  to  ferve  thefe  purpofes.  A,  Is  the  camp  of  the  main  body 

!  ,  of  the  army.  B,  An  advanced  camp,  compofed  of  dragoons 

•  and  huffars,  in  order  to  cover  the  right  of  the  army,  to 

guaid  the  paffes  by  which  the  enemy  might  make  incurfions 
1  upon  the  flanks  and  rear  of  the  army,  molell  the  convoys, 

:  <f  and  cut  ofF  the  communications.  C,  Villages  and  bridges, 

guarded  by  the  light  infantry.  D,  Polls  of  difmo unted 
,  dragoons  in  the  front  of  their  camp.  E,  Polls  of  dragoons 

)  on  horfeback,  to  fecure  the  communication  between  their 

camp  and  that  of  the  main  body  of  the  army.  F,  Bridges 
i  "  built,  to  keep  up  the  communication  between  the  grand 

;  and  the  advanced  camp.  G,  Bridges  and  villages  guarded 

by  detachments  of  infantry.  H,  Grand  guards  of  horfe. 

!  I,  Guards  of  infantry.  Iv,  Bridge,  village,  and  mill,  guard¬ 

ed  by  the  infantry  belonging  to  the  army.  E,  Camp  of 
i  dragoons  and  huffars  covering  the  kft-of  the  army,  and  (up- 
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porting  the  light  infantry.  M,  Villages  and  bridges  guard-  Defenfive 
ed  by  the  light  infantry.  N,  Polls  of  dilmounted  dragoons  Qperati  nsj 
in  the  front  and  on  the  flanks  of  their  camp.  O,  Polls  of  vr“' 
dragoons  on  horfeback.  P,  Polls  and  detachments  of  huf¬ 
fars,  to  patrolein  the  front  and  upon  the  flanks  of  the  aimy, 
and  their  camp. 

By  the  enemy’s  fuperiority,  the  nature  of  the  country, 
and  the  fuccefs  ©f  campaigns,  the  general  fhould  determine 
whether  or  not  his  camp  fhould  be  entrenched  :  the  en^ 
trenching  of  camps  requires  much  obfervation.  It  is  eafy 
(fays  Vigetius)  to  entrench  a  C2mp  while  at  a  dill ance  from 
the  enemy  ;  but  it  becomes  a  very  difficult  operation  when 
the  enemy  is  near  at  hand.  The  Romans,  according  to 
him,  ufed  to  keep  all  their  cavalry  and  half  their  infantry 
drawn  up  in  order  of  battle,  in  order  to  cover  thofe  troops 
that  were  employed  in  working  at  the  entrenchments.  Cae- 
far,  when  in  Spain,  fortified  himfelf  after  this  manner  under 
the  eyes  of  Afranius  and  Petreius,  without  their  having  the 
lead  knowledge  of  it. 

Before  a  general  fortifies  a  camp  in ’a  plain,  he  muft 
obferve  the  pofition  in  which  the  ground  will  permit  him  to 
form  his  camp  ;  whether  or  no  it  will  be  liable  to  be  fur- 
rounded  ;  if  it  will  entirely  cover  the  country  it  is  to  pro- 
te&,  and  the  towns  for  which  there  is  mod  reafon  to  be  ap- 
prehenfive  ;  if  the  parts  in  the  rear  are  open  ;  if  forage  is  in 
plenty ;  if  provifion  can  eafily  be  brought ;  if  there  is  wood 
and  water  ;  if  it  is  impofiible  for  the  enemy  to  enter  the 
country  without  forcing  the  camp  ;  if  all  thefe  circumftances 
Concur,  it  is  certainly  moft  advantageous  to  entrench  the 
camp. 

A  general  fhould  never  be  too  fecure  by  having  a  fuperi- 
Ority  of  numbers  ;  he  ought  not  on  that  account  to  negledl 
fortifying  his  camp  :  even  when  he  a£ls  on  the  offenfive, 
thefe  entrenchments  will  not  hinder  him  from  marching 
out  to  the  enemy  whenever  he  judges  it  proper,  and  his 
army  will  by  that  means  be  flickered  from  the  enemy’s  at¬ 
tempts. 

There  are  many  methods  of  entrenching  a  camp  by  lines 
beginning  on  the  right,  and  covering  the  whole  front  of  the 
camp  to  the  left ;  thefe  lines,  in  their  extent,  have  redoubts 
and  angles  at  proper  diftances  ;  and  the  line  being  continued 
from  one  to  the  other,  forms  the  curtains.  In  the  front  of 
them  there  is  a  large  and  alfo  deep  ditch  ;  fometimes  a  co¬ 
vered  way  is  added,  which  is  pallifadoed  and  ftoccaded 
throughout  the  whole  front  of  the  lines.  To  render  them 
yet  ftronger  and  more  difficult  to  be  forced,  there  are  pits 
funk  before  the  covered  way.  Thefe  pits  are  ranged  che¬ 
quered-wife,  about  fix  feet  deep  and  five  broad,  and  are  in 
form  like  a  reverfed  cone.  Such  were  the  pits  which  the 
duke  of  Berwick  caufed  to  be  made  in  1734  to  the  lines  of 
circumvallation  before  Philipfburg ;  only  with  this  diffe¬ 
rence,  there  was  no  coveied  way.  Without  doubt  thefe 
lines  are  formidable,  and  even  very  difficult  to  attack  ;  but 
a  great  deal  of  time  is  required  for  conftru£ling  them  ;  and 
if  there  is  not  a  fufficient  number  of  peafants  in  the  army 
to  work  at  them,  troops  mull  be  employed  to  expedite 
them  ;  which  will  not  only  greatly  fatigue  them,  but  may 
alfo  coft  the  lives  of  many;  becaufe  the  removing  of  earth 
often  caufes  great  difoiders,  particularly  where  the  ground 
is  fwampy  or  clayey. 

The  method  pradlifed  by  marfhal  Saxe  feems  much  fupe- 
rior  to  thefe  lines.  It  contained  as  large  an  extent  of 
ground,  without  diminifhing  the  labour ;  becaufe,  inftead  of 
lines,  it  confided  of  redoubts,  which  require  as  much  work 
to  form  the  four  faces  and  the  covered  way  as  lines  always 
continued.  At  the  fiege  of  Maeftricht,  in  1748,  he  ufed 
thefe  redoubts  inftead  of  lines  ;  their  diftance  from  each 
other  was  48  yards;  they  were  ftoccaded,  and  the  covered 
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way  pallifadoed.  Thefe  redoubts  prefented  an  angle  to  the 
field,  and  confequently  were  a  mutual  protection  to  each 
other  ;  they  were  each  ot  them  capable  ot  containing  a  bat¬ 
talion. 

His  defign,  fuppofing  the  enemy  come  to  attack  the  ar¬ 
my,  was  to  caufe  all  the  redoubts  to  be  occupied  ;  to  plant 
ten  pieces  of  cannon  between  each,  and  to  draw  the  army 
up  in  order  of  battle  behind  them  :  by  this  means  the  ene¬ 
my  would  be  obliged  to  force  the  redoubts  before  they  could 
attack  the  army,  which  could  not  be  done  without  great 
lofs.  But  fuppofing  the  redoubts  to  be  forced,  how  would 
the  enemy  be  able  to  enter  the  intervals  without  dividing  ? 
The  army  behind,  in  order  ot  battle,  would  charge  him, 
without  giving  him  time  to-  recover  himfelf,  and  it  is  highly 
probable  would  beat  him. 

By  following  this  method  of  entrenching  a  camp,  if 
fome  of  the  enemy’s  battalions  fhould,  for  example,  force 
three  or  four  redoubts,  they  certainly  would  not  dare  to  ad¬ 
vance  as  long  as  the  remainder  fhould  hold  out ;  fo  that  a 
general  might,  b;  detaching  fome  brigades,  and  caufing 
them  to  march  to  the  afiiftance  of  the  battalions  that  have 
been  forced,  retake  the  redoubts ;  or,  without  disordering 
the  order  of  battle,  drive  away  the  troops  which  are  in  pol- 
fefiion  of  them  with  his  cannon.  In  fhort,  this  method 
feems  to  be  excellent,  becaufe  it  proves  that  all  the  redoubts 
may  be  forced,  and  yet  the  army  not  be  beaten,  becaufe  it 
has  not  fuffered  in  the  action,  but  remained  the  whole  time 
in  order  of  battle  with  all  its  cannon;  fo  that  the  enemy  will 
be  reduced  to  the  neceffity  of  beginning  a  fecond  battle.— 
Lines,  on  the  contrary,  have  not  the  lame  advantage  ;  all 
the  troops,  or  the  greateft  part  of  them,  muff  line  them  ;  the 
cannon  is  planted  at  proper  difiances  either  on  the  angles 
of  the  redans,  or  thofe  of  the  redoubts.  If  one  part  only 
is  forced,  the  army  is  beat,  and  the  cannon  taken,  becaule 
the  enemy  makes  the  attack  with  his  whole  front. 

Lines  are  indeed  never  good,  unlefs  when  there  is  a  large 
extent  ef  country  to  be  guarded,  and  fome  frontier  to  be 
covered  from  the  incur fions  of  the  enemy  ;  the  front  of  an 
entrenched  camp  feldom  exceeds  fix  miles,  more  or  lets, 
whereas  lines  to  cover  a  country  have  fometimes  extended 
30  miles  in  front.  By  fome  it  is  thought,  that,  in  order 
to  cover  a  country,  it  is  fufficient  to  have  certain  holds, 
which  (hall  be  ftrong  and  well  entrenched,  with  patroles 
continually  going  from  one  end  of  the  polls  to  the  other, 
and  each  poft  to  be  provided  with  fignals  both  for  day 
and  night.  It  is  unneceffaiy  that  thefe  patroles  fhould  be 
ftrong,  provided  they  follow,  and  are  continually  crofting 
each  other  ;  this  will  be  fufficient  to  prevent  the  enemy  paf- 
fing  undifeovered.  It  is  certain  that  the  enemy  will  not 
dare  to  pafs  between  thefe  pofts,  whether  he  be  ftrong  or 
weak  ;  v  he  pafs  in  a  body,  he  will  be  cut  off  behind,  and  his 
convoys  intercepted  ;  if  he  pafs  only  in  parties,  they  will  be 
cut  off  with  the  greater  eaie.  However,  lines  of  this  nature 
would  require  much  labour,  and  alfo  take  up  years  to  com¬ 
plete  them. 

Marlhal  Saxe’s  method  for  entrenching  a  camp  in  a  woody 
country  interfperfed  with  fmall  plains,  feems  alio  to  be  a  ve¬ 
ry  good  one.  The  redoubts  are  to  be  eredkd  in  the  plain  ; 
and  lines  thrown  up  in  the  woods  according  to  the  ufual 
method,  with  redans  placed  on  the  fide  of  each  other,  at  2 4 
toifes  diftance  ;  there  (hould  be  a  pallifadoed  ditch  in  the 
front,  and  the  lines  as  well  as  the  half-moon  fhould  be  frai- 
fed  with  pointed  flakes ;  behind  thefe  lines,  which  cannot 
be  very  extenfive,  becaufe  they  only  cover  part  of  the  front 
of  the  camp,  mult  be  placed  the  troops  neceffary  for  defend¬ 
ing  them  ;  a  confiderable  entrenchment  of  felled  trees  muft 
be  made  behind,  with  the  branches  of  the  trees  incangled 
with  each  ether,  and  fome  openings  mult  be  left  wide  e. 
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nough  to  permit  the  troops  who  guard  the  lines  to  pafs  Dc fa  e 
through,  in  cafe  they  fhould  be  overpowered  and  obliged  to°Pers  m 
retire  ;  the  cannon  muft  be  planted  in  the  front  of  thefe  ^ 
openings  ;  and  the  remainder  of  the  army  muft  be  drawn  up 
in  order  of  battle,  ioo  paces  at  moll  behind  the  retrench¬ 
ments  of  trees  and  the  half  moons.  The  retrenchments  of 
trees  are  placed  about  60  or  80  paces  behind  the  lines,  and 
not  before  them,  becaufe  it  will  be  a  new  and  linexpe&ed 
obftacle  to  the  enemy.  Thefe  retrenchments,  carefully 
made,  and  with  large  trees,  can  be  deftroyed  by  cannon  on¬ 
ly,  which  would  take  up  a  confiderable  time  ;  if  they  were 
in  the  front  of  the  lines  there  would  ceitainly  be  a  rampart 
more  ;  but  that  might  be  ufelefs,  and  perhaps  hurtful,  be¬ 
caufe  the  fire  of  the  enemy  to  make  a  paffage  would  drive 
the  fplinters  of  the  trees  into  the  lines,  which  would  do  more 
harm  than  even  the  fhot  itfelf. 

Plate  DX V 1 1 1 .  represents  an  entrenched  camp ;  in  which  A  is 
the  main  body  of  the  army  encamped  behind  its  entrenchments. 

B,  The  camp  of  the  troops  of  the  referve.  C,  Camp  of  the 
dragoons,  to  fecure  the  rear  of  the  army.  D,  Camp  of  huffars, 
to  cover  the  ground  upon  the  right  of  the  army.  E,  Villages 
and  redoubts  guarded  by  the  light  infantry,  to  fecuie  the  camp 
of  the  huftars.  F,  Bridges  built  to  fecure  the  communica¬ 
tion  of  the  army  with  the  ground  upon  the  right,  and  to  fa¬ 
vour  the  retreat  of  the  troops  polled  on  the  oppofite  fide, 

G,  Brigades  of  artillery  diftributed  upon  the  flanks,  and  a- 
long  the  whole  front  of  the  army.  H,  The  park  of  artil¬ 
lery.  I,  A  bridge  entrenched,  to  fecure  the  communica¬ 
tion  between  the  army  and  the  ground  upon  the  left.  K, 
Villages  and  farm-houfes,  guarded  by  detachments  of  huf- 
fars  and  light  infantry,  to  patrole  in  the  front  of  the  army.  I 
In  a  mountainous  country  the  difpofitions  for  entrench¬ 
ments  are  different  :  it  is  impoflible  there  to  find  plains  fuf-  U- 
ficiently  large  to  draw  tip  an  army  in  order  of  battle,  and 
phee  it  beyond  redoubts,  as  in  an  open  country  ;  the  ave-  | 
nues  and  the  paffes  only  can  be  entrenched  ;  the  redoubts 
would  not  be  fufficient,  becaufe  not  only  the  avenues  mull 
he  guarded,  but  the  heights  alio  occupied.  Now,  as  it  will 
oftfcn  happen  among  mountains  that  there  is  not  a  foot  of 
earth,  how  can  redoubts  be  ere&ed  there?  A  general 
muft  then  make  ufe  of  iuch  afliftance  as  the  country  can 
furnilh  him  with,  whether  by  heaping  Hones  upon  each  o- 
ther,  or  by  retrenchments  of  trees  well  joined ;  and  thus  ( 
conftru£l  lines  fufficiently  ftrong  to  fhelter  the  foldiers  from 
fire  and  all  injury.  In  an  open  country,  a  general  in  a  man-  i 
ner  fuits  the  ground  to  his  difpofitions  ;  in  a  mountainous 
country,  he  mull  apply  his  difpofitions  to  the  ground; 
but  in  any  country  whatever,  he  muft  ufe  all  the  affift- 
ance  of  art  for  entrenching  of  camps.  In  mountainous 
countries  there  are  more  inequalities  ot  ground,  which  ren¬ 
der  the  enemy’s  approach  to  the  lines  difficult ;  and  altho 
it  is  almoft  impoffible  for  a  camp  in  a  mountainous  count. y 
to  be  attacked  in  front,  nothing  fhould  be  negledtcd  for  its 
fafety  :  but  all  the  avenues  by  which  it  may  be  furround- 
ed  muft  be  entrenched  with  care,  and  all  the  heights  whic 
overlook  it  fecured  ;  becaufe  the  enemy,  without  intending 
to  attack  in  front,  will  amufe  him  during  the  time  neceilary 
for  troops  to  take  a  long  round,  in  order  to  penetrate  lotnc 
camp  0:1  another  fide.  If  Leonidas,  with  his  8oco  Greeks, 
had  been  poffdfed  of  all  the  avenues,  ways,  and  heights,  by 
which  he  could  be  cut  off,  in  the  lame  manner  as  he  was  o 
the  pafs  of  Thermopylae,  Xerxes  with  his  innumerable  ar¬ 
my  could  never  have  forced  him  in  the  defiles  which 

guarded.  Q 

The  entrenchment  fhould  never  be  more  than  250  °r  3-* 
toifes,  which  make  from  500  to  600  paces,  dill  ant  rom 
camp,  and  which  ought  to  be  divided  into  three  p  * 
This  diftance  fhould  be  made,  that  the  troops  may 
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to  judge  of  the  parts  that  can  be  carried  with  greatefl 
!*s  eafe,  and  of  thofe  which  are  moil  in  need  of  affirtance,  that 
'“'they  may  march  there  with  greater  order,  difpatch,  and  fa¬ 
cility  :  whereas,  if  this  dillance  is  not  obferved,  it  will  hap¬ 
pen,  as  hath  been  fometimes  feen,  that  the  troops  not  ha¬ 
ving  ground  fufficient  to  range  themfelves  in  order  of  battle, 
the  difpolitions  will  be  impeded  by  confufion  and  diforder, 
and  the  enemy  will  have  forced  the  lines  before  the  troops 
can  be  in  a  condition  of  oppofmg  him. 

But  in  a  mountainous  country,  it  is  not  fufficient  for  a 
general  that  he  cannot  be  turned  ;  that  he  hath  profited  fo 
well  by  the  advantages  of  ground,  as  to  render  the  enemy’s 
approach  to  the  camp  difficult  ;  that  the  affiftance  of  art 
hath  been  joined  to  nature  ;  and  that  the  country  to  be 
guarded  is  entirely  covered  :  he  mufl  alio  be  careful  that  the 
communication  with  the  neighbouring  towns  where  the  ma¬ 
gazines  of  war  and  provifion  are  eflablifhed,  is  fafe  and  eafy. 
If  any  one  of  thefe  particulars  is  negleded,  the  camp  is  ex- 
pofed,  neither  can  the  general  continue  in  it  the  time  that 
would  be  ncceffary  to  retard  the  march  and  defigns  of  the 
enemy.  As  it  hath  been  already  obferved,  that  there  is 
fcarcely  any  pod  that  is  not  liable  to  be  turned  or  overlook¬ 
ed,  the  camp  fhould  be  entrenched  only  fo  far  as  the  entrench¬ 
ments  may  become  an  obflacle  to  the  enemy,  and  as  they  may 
be  a  means  of  giving  the  general  time  to  retire  to  occupy 
f  another  poll. 

When  the  enemy  undertakes  the  liege  of  fome  tov/n, 
and  the  general,  although  with  an  inferior  army,  is  willing 
to  fuccour  it,  or  caufe  the  {lege  of  it  to  be  raifed,  he  fhould 
feek  out  a  fpot  naturally  flrong,  and  entrench  it  according 
to  its  fituation  :  if  an  open  country,  according  to  the  me¬ 
thod  above  mentioned  ;  if  among  mountains,  according  to 
the  affirtance  that  the  nature  of  the  country  may  give  ;  and 
make  ufe  of  thefe  entrenchments  as  a  fure  afylum  from 
whence  to  make  fallies  upon  the  enemy,  to  attack  his  fora¬ 
ges  and  his  convoys,  and  to  oblige  him  to  raife  the  fiege  as 
well  by  the  fatigues  of  it,  when  it  hath  been  drawn  out  to 
a  greater  length  of  time  than  was  defigned  by  the  enemy, 
as  by  the  want  to  which  he  is  reduced  by  the  continual  in¬ 
quietudes  that  the  entrenched  army  hath  given  him. 

,  When  an  army  is  in  an  open  country,  it  generally  conti¬ 
nues  in  the  fame  camp  for  fome  fpace  of  time  ;  becaufe  it 
is  certain  the  enemy  cannot  conceal  his  defigns  fo  effectually 
from  the  general,  but  he  may  be  able  to  circumvent  them  ; 
but  in  a  mountainous  country,  it  is-  uncertain  whether  an 
army  will  continue  in  the  fame  poft  till  morning  that  it  oc¬ 
cupied  over- night.  A  general  mufl  then  encamp  in  fuch  a 
pofition,  and  after  fuch  a  manner,  that  in  cafe  the  enemy 
comes  to  attack  him  in  force  and  with  advantage,  he  may 
he  able,  without  danger,  to  proceed  to  another  poll,  and  e- 
vade  the  enemy’s  defigns. 

It  requires  great  fkill  in  a  general  to  judge  when  it  is  pro¬ 
per  or  improper  to  make  choice  of  places  which  have  a  great 
many  avenues  on  one  fide  ;  becaufe  if  he  fhould  be  attacked 
ln  a  camp  inclofed  by  rocks,  or  deep  in  a  valley  which  hath 
hut  one  or  two  paffes  open,  it  will  be  very  difficult  for  him 
to  dilcngage  himfelf  from  the  enemy  :  on  the  contrary,  if 
there  are  many  [mail  paffes  or  avenues  to  the  ground  of 
which  he  is  pofTeffed,  and  by  which  the  enemy  may  eafi- 
I)r  invert  his  camp,  it  will  require  a  great  number  of  men  to 
guard  them.  But  oil  thefe  occafions  a  general  fhould  be 
ever  careful  to  make  a  good  difpofition  of  his  troops,  to 
iinaintain  Hrid  order  and  difcipline  in  his  camp,  and  to 
fend  out  his  patroles  with  the  greatefl  regularity ;  by  which 
,mtans  he  will  free  himfelf  from  all  apprehenfions  of  being 
{furprifed. 

There  ought  to  be  no  difference  between  a  well-govern¬ 
ed  town  and  a  well-ordered  camp  ;  the  exadefl  order  fhould 
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be  obferved,  and  the  flrlclefl  difcipline  kept  up :  if  a  fob  Defen  five 
dier  is^  at.  liberty  to  quit  or  enter  it  at  pleafure,  the 
enemy’s  fpies  will  not  fail  to  make  their  advantages  of  it.  ^ 

If  the  camp  is  unhealthy,  or  diflreffed  for  provifion,  water, 
wood,  or  forage,  and  the  foklier  hath  real  caufe  of  com¬ 
plaint,  every  method  fhould  be  tried  to  avoid  the  danger 
that  will  attend  his  being  difeouraged.  It  is  often  owing 
to.  the  little  order  exirting  in  the  camp,  that  the  foldiers  are 
feized  with  a  panic,  occafioned  by  the  abfurd  and  ground- 
lefs. reports  that  are  diffufed  throughout  it;  troops  thus 
terrified,  are  in  a  manner  vanquiihed  before  they  come  to 
adion. 

In  a  mountainous  country,  fuch  places  fhould  be  avoided 
as  are  fubjed  to  be  overflowed,  either  by  the  melting  of  the 
fnow,  or  by  torrents,  which  at  fome  feafons  appear  no  more 
than  trifling  rivulets,  but  which,  at  others,  fwell  and  carry 
off  every  thing  they  meet  with  in  their  way  :  of  this  nature 
were  "thofe  mentioned  by  M.  de  Feuquieres,  which  he  found 
near  the  rock  that  he  attacked  and  took  in  1690  from  the 
Baduais.  Situations  in  the  neighbourhood  of  woods  are 
generally  to  be  feared,  becaufe  the  enemy  may  fet  them  on 
fire,  and  the  flames  be  communicated  to  the  camp.  The 
general  ought  alfo  to  fatisfy  himfelf  with  regard  to  the  na¬ 
ture  of  the  lprings,  which  may  agree  very  well  with  the  in¬ 
habitants,  but  prove  very  unwholefome  to  ftrangers  :  fuch, 
according  to  the  reports  of  the  French,  is  the  nature  of  the 
fprings  in  many  parts  of  Italy.  The  water  belonging  to 
certain  ftreams  or  rivers  will  be  pernicious,  while  that  belong¬ 
ing  to  the  fountains  and  wells  in  the  fame  country  will  be 
very  whole  fome  and  falutary  . 

Sect.  VII.  Of  efcort  ing  Convoys* 

The  conducing  of  convoys  is  one  of  the  mofl  important 
and  mofl  difficult  of  all  military  operations.  In  the  efcort 
affigned  them,  and  the  number  of  horfe  and  foot  of  which 
this  efcort  is  compofed,  the  general  ought  to  be  guided  by 
the  diftance  of  the  town  from  whence  they  fet  out  ;  the  dan¬ 
gers  to  which  they  are  expofed  from  the  different  parties 
they  may  meet ;  the  diflance  and  rtrength  of  the  enemy, 
and  the  extent  and  nature  of  the  country  they  have  to  tra¬ 
vel  over,  whether  an  open  or  a  mountainous  one  ;  the  num¬ 
ber  of  waggons,  and  the  quality  of  the  convoys,  whether 
they  confifl  of  money,  or  ammunition  for  war  or  provifion  ; 
and  whether  they  are  extraordinary  or  daily.  When  efeerts 
are  too  numerous,  the  troops  are  fatigued,  and  no  end  an- 
fwered  ;  and  when  they  are  too  weak,  they  are  liable  to  be 
beaten.  M.  de  Puyfcgur  obferves,  that  it  is  as  dangerous 
to  give  an  efcort  of  2000  men  to  a  convoy  where  only  ioco 
are  requiflte,  as  to  give  but  500  to  one  where  1000  are  ab¬ 
solutely  neceffary ;  in  the  firfl,  the  troops  are  unneceffarily 
fatigued,  and  in  the  fecond,  the  convoy  is  expofed  to  the 
danger  of  being  carried  off. 

All  thefe  confiderations  fuppofe  the  general  to  be  a  man 
whole  natural  parts  are  matured  by  experience,  and  who  is 
fenfible  that,  without  a  thorough  knowledge  of  the  country, 
the  foundation  of  all  condud,  it  will  be  impoffible  to  make 
a  proper  difpofition  of  troops.  If  a  general  is  ignorant 
of  the  places  mofl  proper  to  form  ambufeades  ;  of  thofe 
where  there  are  bridges  and  fords;  of  the  paffes  which  are 
mofl  dangerous,  and  thofe  which  will  favour  the  enemy’s  ap. 
proach  in  order  to  attack,  and  whether  in  head,  flank,  or 
rear — he  ads  but  as  chance  direds,  and  his  difpofitions  will 
have  no  meaning,  either  with  refped  to  the  fituation  of  pla¬ 
ces,  or  the  nature  of  the  ground ;  the  orders  will  be  ill  exe¬ 
cuted,  the  evolutions  performed  without  exadnefs,  and  the 
difpofition  of  the  troops  will  be  faulty ;  the  feparate  bodies 
being,  confequentlv,  unable  to  furtain  and  affifl  each  other, 
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Defenfive  will  foon  be  beaten  and  difperfed,  and  the  convoy  carried 

Operations.  Qgp  J 

W""  The  general  officer  commanding  the  convoy  ought,  for 

its  fecurity,  to  di [tribute  his  troops  after  fuch  a  manner 
that  they  may  be  a  mutual  affiftance  to  it.  The  choice  of 
the  troops  to  form  the  efcort  is  undetermined,  as  it  is  by 
the  nature  of  the  country  their  quality  fhould  be  decided. 

Tn  mountainous  and  woody  countries,  only  infantry,  huflars, 
or  dragoons,  can  be  made  ufe  of ;  the  huflars  or  dragoons 
are  to  march  in  the  front  and  on  the  flanks,  to  fcour  the 
woods,  examine  the  avenues,  and  make  fure  of  the  defiles ; 
in  an  open  country,  the  efcort  fliould  be  compofed  of  infan¬ 
try,  cavalry,  huflars,  or  dragoons.  But  whatever  may  be 
the  nature  of  the  country,  the  convoy  ought  never  to  ad¬ 
vance  without  firft  fending  out  detachments  to  reconnoitre 
at  a  diflanee. 

If  the  convoy  marches  through  a  mountainous  country, 
a  large  body  of  cavalry  would  not  only  be  ufelefs,  but  alfo 
an  embarraflment,  as  it  would  be  unable  to  aft,  except  with 
great  difficulty  ;  whereas,  in  an  open  country,  cavalry  is 
very  ferviceable-  In  any  kind  of  country  a  convoy  can  be 
efcorted  with  infantry,  efpecially  when  the  enemy  can  only 
aft  with  his;  but  as  in  an  open  country  it  is  neceflary  for  the 
infantry  to  be  fupported,  the  cavalry  mufl  be  ufed  for  that 
purpofe.  In  a  mountainous  country,  infantry  can  carry  on 
v/ar  alone. 

In  this  laft  cafe  the  officer  commanding  the  efcort  ought 
to  place  a  body  of  infantry  at  the  head,  another  in  the  cen¬ 
tre,  and  a  third  at  the  rear-guard  ;  to  diftribute  fmall  bodies 
at  proper  diftances  on  the  right  and  left ;  and  he  fhould  be 
particularly  careful  to  poflefs  himfelf  of  the  heights.  The 
huflars  mull  be  diflributed  to  the  advanced  and  rear-guards, 
and,  in  order  to  be  more  certain  that  every  part  hath  been 
lliiftly  examined,  as  the  convoy  advances,  notwithftanding 
the  huflars  of  the  advanced  guard  have  already  fcoured  the 
avenues,  woods,  valleys,  villages,  and  hollows,  the  huflars 
belonging  to  the  rear-guard  fliould  again  look  into  thofe 
places,  to  fee  whether  any  thing  hath  efcaped  the  notice 
of  the  advanced  guard.  Thefe  precautions  are  never  with¬ 
out  their  ufe,  and  do  not  in  the  leaft  retard  the  march  of 
the  convoy. 

The  fmall  detachments  fhould  advance  as  far  as  poffible 
into  the  country,  without  expofing  themfelves  to  the  dan¬ 
ger  of  being  cut  off,  the  huflars  with  piftol  or  mufquetoon, 
and  the  dragoons  with  their  carbine  in  hand,  in  order  that,, 
if  they  fhould  meet  the  enemy,  they  may,  by  firing,  give 
the  officer  commanding  the  efcort  notice  of  it,  fo  that  he 
may  have  time  to  make  his  difpofitions  for  defending  and 
preserving  the  convoy.  The  convoy  may  continue  march¬ 
ing  on  till  the  enemy  is  difeovered  :  but  on  the  firfl  notice 
of  him,  it  mufl  flop,  and  the  officers  belonging  to  the  con¬ 
voy  fhould  park  their  waggons  ;  or,  if  the  ground  will  not 
admit  of  that,  they  fliould  caufe  them  to  keep  very  clofe  to¬ 
gether,  and  double  them  up  with  the  diflanee  of  four  paces, 
which  fliould  be  filled  with  infantry,  between  each  waggon. 
By  this  movement  the  length  of  ground  taken  up  by  the 
waggons  will  be  contrafted,  the  troops  will  be  brought 
clofer  together,  and  will  form  a  flronger  and  heavier  body, 
capable  of  afliftirig  each  other  with  more  eafe. 

In  a  mountainous  country  it  is  almoil  impoflible  for  the 
enemy  to  attack  the  advanced  and  rear  guards  and  the  centre 
at  the  fame  time.  Neverthelefs,  if  lie  fliould  find  an  opportu- 
nity  of  forming  thefe  three  attacks  at  once,  by  following  the 
difpofitions  above  mentioned,  he  will  find  troops  at  every  part 
to  receive  him  :  neither  will  he  be  able  to  make  himfelf 
mafler  of  the  heights  without  attacking  them,  and  the  troops 
already  in  pofleffion  of  the  ground  will  eafily  repulfe  him  ; 
and  by  the  affiitance  which  the  officer  commanding  the  ef- 
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cort  fliould  endeavour  to  fend  them,  they  will  be  enabled  to  Deftnfi7e 


maintain  themfelves  in  them,  to  proteft  the  convoy,  and °?erarL0Q! 
the  enemy  will  be  unable  to  attack  by  more  than  one  or ' 
two  pafles. 

If  the  enemy  forms  but  one  attack,  only  a  part  of  the 
troops  mufl  be  oppofed  to  him,  becaufe  it  is  to  be  iuppofed 
this  attack  may  be  made  only  with  a  defign  to  draw  die 
whole  flrength  of  the  detachment  to  that  part,  and  which, 
by  being  altogether  in  that  one  place,  will  give  the  enemy- 
concealed  in  ambufli  an  opportunity  of  falling  with  eafe 
upon  that  part  of  the  convoy  that  is  unprovided  with  troops, 
and  which  will  of  courfe  be  incapable  of  making  any  de¬ 
fence.  The  troops  of  the  centre  fhould  never  march  to  the 
affiftance.  of  the  advanced  guard,  if  it  is  that  which  is  at- 
tacked,  nor  thofe  of  the  rear-guard  to  the  affiftance  of  the 
centre;  but  a  party  from  thofe  troops  which  cover  the  flanks 
of  the  convoy  fhould  be  collefted  in  a  body,  and  fent  to 
affift  the  part  that  is  attacked.  However  narrow  and  con¬ 
fined  the  country  may  be,  a  convoy  may  be  eafily  condud- 
ed  by  infantry,  when  it  would  be  impoflible  to  do  it  with 
cavalry*. 

When  any  pafs  or  avenue  croffes  the  road  on  which  the 
convoy  marches,  it  fhould  be  covered  by  a  body  of  infantry, 
which  will  remain  there  till  the  rear-guard  is  come  up  ;  then 
it  will  fall  into  the  poft  affigned  it  for  conducting  the  con¬ 
voy.  It  i3  always  to  be  fuppofed,  that  this  pafs  hath  been 
examined  by  the  advanced  detachments.  If  the  efcort  is 
compofed  of  infantry  and  dragoons,  the  latter  fhould  be  dif-. 
mounted,  in  order  to  give  an  additional  flrength  to  the 
guards,  and  their  horfes  may  be  tied  to  the  waggons.  The 
huflars,  if  the  nature  of  the  country  renders  them  unfer- 
viceable  on  horfeback,  may  alfo  be  difmounfed  ;  by  which, 
means,  inftead  of  being  an  embarraflment  to  the  infantry, 
they  will  become  ufeful  to  it.  The  nature  of  huflars  is  fuch 
as  will  admit  of  their  being  employed  on  every  occafion  ; 
and  although  the  difference  of  their  arms  will  not  permit 
them  to  be  as  ferviceable  as  dragoons,  they  may  neverthe¬ 
lefs  amufe  a  party  of  troops  belonging  to  the  enemy  in  fuch 
a  manner  as  to  enable  the  infantry  to  beat  them,  or  at  leaft 
to  oblige  them  to  retire. 

Huflars  are  more  particularly  neceflary  in  the  efcorting 
of  convoys,  becaufe  they  fcamper  about  on  all  fides,  and  are 
very  aftive  and  ready  in  fcouriug  a  country  thoroughly  ; 
they  leave  no  place  till  they  have  perfeftly  examined  it, 
unkfs  the  thicknefs  of  the  woods,  or  any  other  unavoidable 
obftacle,  fhould  prevent  their  penetrating  as  far  as  they 
would  other  wife  do  ;  and  even  then  they  proteft  the  in¬ 
fantry,  who  can  with  greater  eafe  pafs  into  thofe  places 
where  the  lmfiars  cannot.  Whatever  country  the  convoy 
pafles  through,  there  fliould  always  be  huflars  with  it ;  o« 
therwife  the  officer  commanding  the  efcort  cannot  be  cer¬ 
tain  that  the  country  is  thoroughly  furveyed,  becaufe  for 
want  of  huflars  he  mufl  employ  cavalry  on  that  fervice.  Not 
that  there  can  be  any  doubt  of  the  cavalry’s  expoling  itfelf 
to  danger  with  as  much  cheer fulnefs  and  courage  as  the 
huflars  ;  but  as  the  horfes  belonging  to  the  cavalry  are  na¬ 
turally  heavier  than  thofe  of  the  huffars,  and  often  encum¬ 
bered  with  forage,  they  cannot  venture  to  a  proper  diflanee 
without  running  the  danger  of  being  taken,  becaufe  they 
cannot  retire  with  that  expedition  which  is  requifite :  On 
the  other  hand,  the  huffar  being  more  aftive,  and  more  ac- 
cuftomed  to  reconnoitre,  knows  how  to  go  over  a  country 
with  proper  caution  and  care  to  himfelf:  befides,  the  trooper 
who  is  ufed  always  to  march  in  a  body,  and  to  be  under 
command,  v/ill  have  a  very  imperfeft  idea  of  the  method  ofc 
fcouring  a  country.  Although  the  difpofition  of  the  troops 
fhould  always  be  regulated  by  the  nature  of  the  country 
through  which  the  convoy  inarches;  and  by  the  nature  am 
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ive  lumber  of  the  enemy  by  which  it  is  liable  to  be  attacked, 
Y'-n  the  general  fhould  never  negle&,  whatever  his  fituation 
'.ay  be,  to  jccure  the  head,  centre,  and  rear.  Before  the 
I  bnvoy  begins  its  march,  the  difpofition  in  cafe  of  an  at- 
I  ck  fhould  be  fettled  ;  by  which  means  the  commanding 
dicers  of  different  corps  will  know  where  to  poll  them- 
.  Ives,  and  after  what  manner  to  a&  at  the  time  the  attack 
made.  By  the  knowledge  which  the  commanding  of* 
:er  ought  to  have  of  the  country,  he  will  form  a  judgment 
thofe  places  where  it  is  moll  probable  he  may  be  attack- 
and  of  courfe  make  his  difpoiitions  accordingly*  In 
y  difpofition  that  may  happen,  a  general  fhould  always 
refee  in  what  manner  the  attack,  defence,  and  retreat, 
11  be  conduced. 

When  a  convoy  marches  through  an  open  country,  the 
■  wnced  and  rear  guards  fhould  confift  of  cavalry  fuftained 
|  infantry ;  the  infantry  in  the  centre  fhould  be  continued 
i  ■  ti.-^ht  and  left  of  the  waggons,  and  the  cavalry  di¬ 
k'd  into  troops  fhould  be  diftributed  on  the  flanks,  at  ico 
,<  ‘5°  Paces  f  om  the  infantry  ;  fquadrons  of  horfe,  in- 
!  mixed  with  platoons  of  infantry,  fhould  be  placed  at  pro- 
1 r  diftances  on  the  flanks  of  the  remaining  part  of  the  con- 

•  y.  By  this  potition,  if  the  convoy  fhould  be  attacked  in 
l  ad,  centre,  or  rear,  thefe  fquadrons  and  platoons  fhould 

live  orders  to  march  immediately  to  the  affiftance  of  the 
■jrty  that  is  attacked. 

1  he  advanced  detachments  of  huffars,  and  thofe  upon 
V  ?anks’  giving  notice  that  the  enemy  is  at  hand  and 
•(imiiig  to  attack,  will  furnifh  time  for  parking  the  wag- 
j: ns  and  uniting  the  troops;  in  which  cafe  the  infantry 
l.jl.  form  in  the  park,  and  the  cavalry  poft  itfelf  on  the 
Ijihk  of  that  front  which  expc&s  to  be  attacked,  and  the 
Mars  place  tlremfelves  upon  the  flanks  of  the  cavalry. 

The  attack  of  a  convoy  is  always  hidden  and  raoid,  and 
t  fuccefs  of  it  is  generally  decided  in  the  firfl  onfet ;  and 
-•■  the  enemy,  whether  he  fucceeds  in  his  attempt  or  not, 
i  ft  retire  with  great  expedition,  for  fear  of  any  fucconr 
t  it  may  arrive,  it  is  evident  that  it  can  be  attacked  only 
1  c3vaJry>  huffars,  or  dragoons;  there  have  indeed  been 
:  ^  'nftances  where  the  cavalry  have  brought  infantry  be- 
d  them.  If  the  convoy  lias  had  time  to  uaik  itfelf,  the 

*  irt  of  the  infantry  can  only  be  turned  againlt  that  which 

i  n trenched  behind  the  waggons.  The  enemy’s  cavalry- 
‘  '  that  belonging  to  the  efcort  attacking  each  other,  will 
ut  npQn  equal  terms:  but  with  regard  to  the  infantry,  it 
Y.  be  d,lkrent ;  that  which  is  flickered  by  the  carriages 
■Ymg  a  great  advantage  over  that  which  attacks  it.  On 
f  C0lltrary,  if  the  enemy’s  infantry  is  fuftained  by  huffars 

|<*y,  they  will  be  brifkly  attacked  by  the  cavalry  and  huf- 
i  >  belonging  to  the  efcort,  who  will  take  them  in  flank 
Jjirear.  1  he  enemy’s  huffars  being  hemmed  in,  his  in- 
try  for  want  of  being  fuftained,  will  be  eafily  beaten  : 

the  cavalry  and  huffars  belonging  to  the  efcort 
ul<  be  left  m  puifuit  of  the  enemy’s  huffars,  and  the  re- 
ter  otg  it  to  take  lus  infantry  in  flank.  If  the  enemy 
eaten,  as  it  is  probable  he  will,  his  retreat  leems  imprac- 
,  ole,  < r  at  befl  very  difficult  ;  beeaufe,  being  deprived  of 
ie  ^e  forced  to  make  head  againlt  the  in- 
17  a5tacks  him  in  front,,  and  to  repulfc  the  cavalry 

^t  harafles  him  in  flank. 

t  the  enemy  gives  ground,  the  general  fhould  be  cauti- 
T  PUrfumg  him  too  far,  left,  if  he  fhould  receive  a  rc- 
f!  troops  in  purhiit  of  him,  fading  them- 

tl^enr;  t0i°  ?eat  3  ^i^ancc>  W1ll  not  qnly  be  beat,  but  alfo 
IV  of  every  method  of  retreating. 
h  Du  *7  a!e  °!fle  0ccaii0ijs  on  which  the  enemy  muft  not 
■  t  edrti  1  S  *  fuch  as  when  the  armies  are  very  clofe 
0  er>  or  the  convoy  draws  near  to  iome  of  the  ene- 
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my  s  polls ;  beeaufe  then,  by  the  nearnefs  of  the  army,  the 
enemy  s  infantry  can  come  to  the  attack  without  being 
uncer  the  neceffity  of  mounting  behind  the  cavalry.  A  ge¬ 
neral,  to  whofe  care  a  convoy  is  inlrufted,  fhould  never  feek 
any  other  advantage  than  the  conducing  it  in  fafety,  even 
though  lie  fhould  be  fure  of  beating  and  taking  a  detach¬ 
ment  belonging  to  the  enemy  ;  a  real  advantage  is  often 
given  up  by  endeavouring  to  follow  an  uncertain  victory; 
There  is  lefs  fhamc  in  being  beat,  when  an  officer  hath  done 
his  utmoft,  and  a6ted  with  propriety,  than  there  is  glory 
acquired  in  conquering  when  he  hath  exceeded  the  limits  of 
his  duty.  An  officer  is  no  longer  praite- worthy,  than  whilft 
he  adls  up  to  the  orders  he  hath  received  with  exadtnefs 
and  diferetion ;  whereas  he  who,  depending  too  much  on 
his  own  courage,  rafhly  fuffers  himfelf  to  be  drawn  on  by 
the  appearance  of  fuccefs,  is  not  only  charged  with,  but 
ought  to  be  anfwerable  for,  the  confequences. 

There  hill  remains  another  difpofition  to  be  made  in  an 
open  country,  whether  the  convoy  marches  on  a  caufeway 
or  in  the  high  road,  which  is  to  divide  the  efcort  into  many 
equal  parts,  with  troops  of  every  fort  belonging  to  each  5 
the  fill  body  fhould  fet  out  an  hour  before  the  convoy  is 
to  begin  its  march,  the  fecond  half  an  hour  after,  with  or¬ 
ders  to  the  commanding  officers  to  fcour  the  adjacent 
country  with  great  exadtnefs,  and  to  be  careful  not  to  be 
cut  off  by  any  detachments  the  enemy  may  have  in  the 
country ;  for  which  reafon  thefe  two  bodies  fhould  never 
be  more  than  three  quarters  of  a  league  diifant  from  each 
other,  by  which  means  they  will  be  within  reach  of  affifting 
each  other.  '1  lie  body  which  fets  out  laft  fhould  never  be 
more  than  half  a  league  before  the  advanced  guard  of  the 
efcort. 

As  the  convoy  is  fuppofed  to  march  through  an  open 
country,  the  above-mentioned  diftances  are  allotted  between 
the  firit  and  fecond  bodies,  and  between  the  fecond  body 
and  the  advanced  guard  of  the  convoy  ;  but  if  the  country 
fhould  grow  rough  ahd  unequal,  thefe  bodies  fhould  draw 
clofer  together,  and -always  keep  fight  of  each  other,  fo  as 
to  be  able  to  affift  one  another  in  cafe  of  an  attack. 

When  thefe  bodies  arc  fet  out,  the  general  muft  put  the 
convoy  in  motion,  and  form  the  advanced  guard  of  one  of 
the  divided  -detachments  belonging  to  the  efcort  ;  the  in¬ 
fantry  of  which  detachment  will  remain  at  the  head  of  the 
waggons,  the  cavalry  fhail  march  by  troops  300  paces  in 
advance,  and  the  rear-guard  muft  be  "formed  equal  to  the. 
advanced.;  but  befides  this  rear-guard,  there  fhould  be  a 
body  of  hufiars  and  dragoons  referved,  to  march  a  quarter 
of  a  league  or  more,  according  to  the  nature  of  the  country, 
in  the  rear  of  the  convoy  ;  the  remainder  of  the  infantry 
fhail  be  diftributed  at  pfoper  diftances  on  the  Tides  of  the 
convoy,  ar.d  the  remainder  of  the  cavalry  fhail  be  placed  oh 
the  flanks  of  the  convoy,  about  300  paces  diftance. 

When  a  convoy  happens  to  be  of  fuch  importance  that 
its  being  taken  may  influence  the  operations  during  the  re* 
mainder  of  the  campaign,  the  general  fhould  not  only  affign 
a  ftronger  or  more  numerous  efcort  to  it,  but  fhould  alio 
fend  off  detachments,  which,  without  having  orders  to  at¬ 
tack  the  enemy,  fhould  keep  between  him  and  the  road 
that  the  convoy  keeps,  in  order  to  oppofe  and  baffle  any 
defigns  the  enemy  may  have  formed  to  carry  it  oft.  The 
following  examples  will  Ihow  both  the  fccurity  and  neceffity 
of  this  method. 

During  the  campaign  of  j  74 6,  marfhal  Saxe,  being  en¬ 
camped  on  the  Orne,  was  in  expectation  of  a  considerable 
convoy  from  Judoigne.  As  its  fafe  arrival  in  the  camp  was 
of  great  coniequence,  he  caufed  the  marquis  of  d’Arrnen- 
tieres,  then  major-general,  to  fet  out  with  a  large  detach¬ 
ment  in  the  night  preceding  the  day  011  which  the  convoy 
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Defonfive  was  to  begin  I U  march,  with  orders  to  march  on  the  fide 
'.Operations.  0p  Ramilbes.  At  the  fame  time,  he  caufed  another  de¬ 
tachment  to  fet  out  from  the  camp  of  his  ferene  highnefs 
the  prince  of  Clermont,  with  orders  to  march  on  the  fide 
of  the  abbey  of  Rame :  thefe  two  detachments,  by  amufing 
the  enemy  on  one  fide,  and  by  entirely  concealing  the  march 
of  the  convoy  on  the  other,  enabled  it  to  proceed  in  fecu- 
rity,  and  it  arrived  in  the  camp  without  having  been  at  all 
molefted. 

In  the  beginning  of  the  campaign  in  1748,  the  fame  ge¬ 
neral  having  a  delign  to  lay  liege  to  Maeftiicht,  and  confe- 
quently  having  occafion  for  all  his  troops,  was  willing  to 
throw  a  fupplyr  of  provifions  into  Bergen-op-Zoom,  as  he 
was  going  to  a  diftance  from  that  place,  and  could  no 
longer  be  in  a  fit  nation  of  afiifting  it.  For  that  purpofe 
he  ordered  a  confiderable  convoy,  which  fet  out  from  Ant¬ 
werp  for  that  town  under  a  good  efcort ;  but  in  order  to 
prevent  an  attack,  which  circumftance  had  often  happened 
•during  the  winter,  and  that  with  lofs,  the  allies  at  that 
time  occupying  a  chain  of  quarters  from  Breda  as  far  as 
Voudc,  he  detached  the  count  d’Eftrees  with  a  confiderable 
body  of  cavalry  to  march  on  the  fide  of  Breda,  with  orders 
to  pulh  on  detachments  almoft  to  Voude.  This  detachment 
had  two  objedls  in  view  ;  one  of  which  was  to  keep  the 
allies  in  fufpenfe  with  regard  to  the  fiege  that  was  to  be 
formed,  and  the  other  to  caufe  them  to  remain  near  Breda. 
This  large  body  of  cavalry  kept  the  allies,  who  were  in  the 
•neighbourhood  of  that  town,  in  fufpenfe  ;  during  which 
interval  marfhal  Saxe  marched  to  Maeftricht,  the  allies  not 
•daring  to  attack  the  convoy,  becaufe  they  would  have  put 
themfelves  between  the  efcort  and  the  troops  under  count 
d’Eftrees.  From  thefe  two  examples  may  be  concluded 
.the  necelfity  of  covering  convoys  of  importance  by  detach¬ 
ments,  independent  of  the  efcort  aifigned  them.  In  Ihort, 
a  general  fhould  do  every  thing  that  will  contribute  to  the 
iecurity  of  his  difpolitions  ;  and  precautions  ought  never 
to  be  thought  fuperfluous  when  they  are  managed  -with 
prudence,  and  have  for  their  end  the  fuccefs  of  a  well-con¬ 
certed  plan. 
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Of  Detachments  for  forming  a  Chain  of 
green  Forage - 


It  is  very  difficult  to  provide  a  large  army  with  forage  ; 
and  a  general  often  expofes  it  to  inevitable  danger,  if  he  is 
mot  thoroughly  experienced  in  this  operation,  or  if  he  is 
deftitute  of  that  knowledge  which  at  once  prefents  all  the 
wants  of  an  army,  and  the  means  of  fupplying  them,  to 
his  view. 

Foraging  parties,  like  convoys,  are  attended  with  a  greater 
or  leffer  degree  of  danger,  according  as  the  country  is  more 
or  lefs  acceffible,  and  the  forage  at  a  diftance  or  near  at 
hand.  '1  he  difpofition  for  the  chain  in  an  open  country  is 
different  from  what  it  muft  be  in  a  mountainous  one.  When 
forage  is  within  reach  of  the  camp,  and  the  enemy  at  a  dif¬ 
tance,  fewer  troops  and  attendants  are  required  ;  becaufe, 
■in  cafe  of  an  attack,  there  is  affiftance  near  at  hand  :  but 
in  proportion  as  the  forage  is  farther  from  the  camp  and 
nearer  to  the  enemy,  the  precautions  fhould  be  increafed, 
and  more  troops  fhould  be  allotted  to  the  chain,  which 
fhould  alfo  fometimes  be  furnifhed  with  cannon. 

A  general  fhould  never  forget  that  maxim  which  fays, 
The  enemy  muft  always  be  oppofed  by  troops  of  the  fame 
nature  as  thofe  with  which  he  makes  the  attack :  if  the 
forage,  therefore,  is  in  an  open  country,  the  chain,  as  it  is 
certain  the  enemy  will  be  more  numerous  in  cavalry  than 
infantry,  fhould  conftft  chiefly  of  cavalry,  and  only  have 


infantry  fufficient  to  occupy  fuch  pofts  as  are  necefiary  to  iw„ 
be  guarded-;  in  a  mountainous  country  the  difpofitions  wilier . 
be  quite  different  ;  becaufe,  as  it  is  impoffible  for  cavalry ‘ 
to  move  eafily,  the  chain  fhould  be  ftrongeft  in  infantry. 

In  ftiort,  the  number  and  quality  of  the  troops  for  the 
chain  fhould  be  regulated  in  the  fame  manner  as  in  regard 
to  the  convoys ;  in  proportion  to  the  nearnefs  or  diftance 
of  the  enemy;  by  the  extent  or  ground  to  be  foraged; 
and  by  the  nature  of  the  country  ;  and  as  marfhal  Puyiegur 
obferves,  before  the  ground  to  be  foraged  is  examined,  there 
fhould  be  a  calculation  made  of  the  number  of  horfes  to  be 
fed,  and  of  the  fertility  of  the  ground  that  is  to  be  fora¬ 
ged  ;  for  ir  it  is  a  plentiful  fpot,  a  lefs  extent  will  be  fuf. 
ficient  ;  if  it  is  not  plentiful,  a  larger  muft  be  taken  ;  but 
in  either  cafe  the  chain  muft  be  always  proportionable. 

Before  a  forage  is  undertaken,  the  ground  on  which  it 
is  to  be  performed  fhould  be  always  thoroughly  known ; 
in  order  for  which  the  general  fhould  fend  out  in  the  even¬ 
ing,  or  the  day  before,  the  officer  who  is  to  command  it, 
with  a  detachment,  to  furvey  the  fituation  of  the  country; 
the  places  where  he  muft  poft  his  troops  of  cavalry  and 
dragoons  ;  the  pofts  which  the  infantry  muft  occupy ;  the 
ground  necefiary  for  the  foragers  ;  that  where  the  corps  of 
referve  muft  be  pofted  ;  and  what  part  in  the  front  of  the 
chain  it  will  be  necefiary  for  the  huftars  to  fcour.  After 
having  examined  all  thefe  particulars,  the  officer  makes  his 
report  to  the  general,  who,  from  the  account  given  him, 
will  order  the  troops  necefiary  to  fecure  the  forage,  and 
render  the  execution  of  it  eafy.  The  chain  of  forage  fhould 
be  in  proportion  to  the  number  of  troops  that  are  to  forage, 
as  well  as  to  the  quantity  of  fown  fields  and  the  thicknefs 
of  the  grain.  Befides  the  horfe,  dragoons,  and  infantry, 
there  fhould  be  huftars  to  fcour  the  country  in  the  front 
of  the  chain  :  the  number  of  them  is  undetermined,  as  it 
will  be  fufficient  for  them  to  cover  and  proteA  the  front, 
and  give  the  commanding  officer  immediate  notice  of  every 
thing  that  makes  its  appearance. 

If  the  forage  is  to  be  made  at  a  diftance  from  the  camp, 
the  troops  deftined  for  the  chain  fhould  fet  out  at  day-break, 
or  the  evening  of  the  foregoing  night.  The  commanding 
officer  muft  take  care  to  eflablifh  the  chain  before  the  fo¬ 
ragers  arrive,  and  alfo  that  the  huftars  have  fcoured  the 
country  ;  firft,  becaufe  the  foragers  fhould  not,  by  waiting, 
fatigue  the  horfes  ;  and  fecondly,  that  no  trooper  or  fervant 
fhall  pafs;  which  will  undoubtedly  be  the  cafe  if  there  is  any 
vacancy  where  troops  are  not  placed. 

The  whole  of  the  troops  fhould  be  difpofed  after  fuch 
a  manner  as  to  be  able  to  lee  one  another ;  and  the  vedets 
alfo,  that  are  placed  between  the  troops  to  prevent  the  fo¬ 
ragers  from  pafling,  fhould  be  within  hearing.  The  infan¬ 
try  fhould  be  pofted  in  hollows  and  villages  and  behind  hed¬ 
ges,  with  horfe  or  dragoons  to  fuftain  it  and  fupport  the 
flanks  ;  and  the  difpofition  of  the  chain  will  be  ftill  better, 
if  thefe  troops  can  be  mixed  with  it,  provided  the  infantry 
can  be  fheltcred  by  any  hollows,  hedges,  orbufhes. 

Grenadiers,  fuftained  by  horfe  and  cannon,  if  there  are 
any,  fhould  be  pofted  on  thofe  tides  which,  either  from  the 
fituation  of  the  country  or  the  nearnefs  of  the  enemy,  are 
moll  liable  to  be  attacked  :  but  in  reinforcing  thefe  po  s, 
the  commanding  officer  muft  be  careful  not  to  weaxe 
the  chain  too  much  in  any  particular  part.  When  an  ene¬ 
my  attacks  a  foraging  party,  he  generally  attempts  to  pe 
netrate  at  different  parts  ;  but  if  he  forms  only  one  attac  > 
the  difpofition  of  the  chain  becomes  ufelefs,  as  all  the  troops 
muft  be  brought  to  that  part  where  the  attack  w  ®a  ^ 
But  as  it  is  naturally  to  be  fuppofed  the  enemy  will  0 
many  attacks,  particularly  if  his  general  afts 
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\fe  iidcrflanding  his  bufinefs,  he  muft  be  ftrong  in  every  part ; 
«js  *e  referve,  which  is  in  the  centre,  will,  with  expedition 
d  fpeed,  fend  affiftance  to  the  parts  which  are  attacked. 
Before  the  commanding  officer  fixes  the  chain,  he  fhould 
,  tach  fome  buffers  to  furvey  and  fcour  with  great  exa&« 
i  ifs  the  woods,  villages,  hollows,  and  all  fnch  places,  for 
j  leaft  three  quarters  of  a  league  or  a  league,  in  front,  as 
ny  be  capable  of  containing  ambufeades  :  and  during  the 
tne  of  this  furveying,  the  troops  deftined  for  the  chain  will 
‘inrun  in  order  of  battle,  in  the  front  of  the  ground  that 
i  to  be  foraged,  in  order  to  cover  it  and  protect  the  huffars, 
i  cafe  they  fhould  be  attacked. 

When  this  examination  is  finifhed,  the  commanding  of¬ 
fer  may  begin  to  eftablifh  his  chain,  and  the  huffars  will 
main  in  the  front  till  the  foraging  is  finifhed  ;  and  will 
Cijrach  fmall  bodies  to  march  round  about  the  chain,  crof- 
■fjg  each  other,  halting  at  times,  and  fending  fome  huffars 
ll-ore  them  to  patrole. 

If  the  buffers  gain  intelligence  of  the  enemy’s  being  either 
r  march,  or  placed  in  ambufeade,  they  will  fend  immediate 
fftice  of  it  to  the  commanding  officer  of  the  chain,  who 
feuld  always  fix  himfelf  in  a  particular  fpot,  that  there 
ifry  be  no  time  fpent  in  feeking  him  ;  his  poll  fhould  be 
i  the  rear  of  that  part  of  the  chain  that  is  near  eft  to  and 
•< »ft  in  front  of  the  enemy,  and  he  will  regulate  the  dif- 
jifitions  for  life  defence  according  to  the  report  made  to 
bn.  When  an  ambufeade  is  difeovered,  and  troops  march- 

;v  to  attack,  a  general  fhould  always  fufpedl  there  may  be 
r  re  ambufeades,  and  more  troops  in  march,  to  form  dif- 
ffent  attacks ;  he  mufl  therefore,  inflcad  of  weakening  the 
bin  in  any  part,  flrengthen  it  as  much  as  he  can,  by  cau- 
ftb  either  the  whole  referve,  or  part  of  it,  to  march  where 

!:  uraftances  fhall  require. 

The  avenues  and  the  heights  in  a  mountainous  country 
t'uld  be  occupied  by  infantry  ;  the  avenues,  in  order  to 
p  vent  the  enemy  from  penetrating  into  the  valley  or  plain 
vere  the  forage  is  made  ;  th$  heights,  in  order  to  obferve 
t  enemy  at  a  diftance,  and  to  prevent  his  getting  poffef- 
f  i  of  them,  and  flanking  the  troops  which  guard  the  ave- 
■e^s.  In  this  cafe  there  fhould  be  a  greater  number  of  in- 
l,try  than  cavalry  ;  no  more  of  the  latter  being  requffite 
t  n  v/hat  is  neceffary  to  fuflain  and  fuppott  the  infantry, 
Rpafe  it  fhould  be  attacked,  repulfed,  and  obliged  to  retire 
t  ougli  a  valley  or  plain-  Then,  if  it  hath  no  cavalry  to 
fl'port  it,  the  wings  will  be  entirely  expofed,  and  the  ene- 
i  being  fuperior,  can  at  the  fame  time  atack  the  front" 
the  flanks  ;  whereas,  by  the  means  of  horie,  which  can 
a  with  cafe  in  a  plain  or  a  valley,  this  inconvenience  will  be 
f  vented,  and  the  infantry  greatly  affifled. 

»  lf  the  forage  is  made  at  a  diftance  from  the  camp,  and 
i|thc  neighbourhood  of  the  enemy,  the  infantry  guarding 
*  avenues  fhould  throw  up  tome  entrenchments  in  its 
-  nt,  which  will  be  foon  done  ;  and  it  is  then  cannon  be- 
<^ries  neceffary,  as  there  fhould  be  two  or  three  pieces 
I  nted  at  each  avenue.  The  heights  alio  muft,  on  every 
*  alton,  be  occupied,  which  fhould  be  conftantly  obterved 
a  general  rule,  whether  the  enemy  is  at  a  diftance  or 
* lr  at  hand,  in  every  dilpofition  that  is  to  be  executed  in 
^Mountainous  country. 

j  ^  eQcmy  forms  one  or  more  attacks,  the  fmall  efcorts 
tonging  to  each  regiment  muft  join  on  the  fir  ft  order,  and 
fer  foragers  as  much  as  poffible,  who  fhould  at  the 
retime  affcmble  in  the  centre  by  regiments.  The  fora- 
i  always  be  provided  with  their  carbine  or  fword; 

;  a  tlurngh  they  may  not  be  very  formidable  again!!  troops 
c  ^petely  armed,  yet  there  have  been  inflances  where  they 
ive  charged  with  fuccefs/ 

11 *s  a  plain,  and  the  enemy,  having  formed  but  one 

6 


A  R.  719* 

attack,  charges  the  chain  in  one  particular  part,  the  troops  Defenfiye 
of  horfe  and  dragoons  which  are  oppofite  to  him  fhould  ppcr^ml*' 
march  up  refolutely  and  fuflain  his  efforts:  if  they  are  re- 
pulfed,  they  will  be  fupported  by  the  infantry  that  hath  re¬ 
mained  in  its  poll;  the  huffars  which  were  in  front  will 
unite,  and  place  thcmfelves  upon  the  flanks  of  the  troops 
which  are  attacked,  in  order  to  cover  them,  and  endeavour 
to  defeat  the  enemy  by  charging  him  in  flank  and  rear.  IF 
the  general  is  certain  that  the  whole  of  the  enemy’s  troops 
are  engaged  in  this  one  attack,  he  may  then  bring  up  all  the 
troops  belonging  to  the  chain,  both  cavalry  and  infantry,  in 
order  to  oblige  him  to  retire  the  fooner  :  which  if  he  does, 
fome  huffars,  fuftained  by  horfe  and  dragoons,  fhould  be  fent 
in  purfuit  of  him,  till  his  retreat  becomes  certain ;  but  with 
caution  not  to  purfue  too  far,  left  he  fhould  rally  upon  thofc 
troops,  who,  being  too  far  from  the  chain,  cannot  receive 
affiftance  fo  foon  as  would  be  neceffary  ;  and  befides,  the 
making  and  accomph’fhing  the  forage  being  the  grand  ob- 
je6l,  the  commanding  officer  fhould  be  contented  with  fuc- 
ceeding  in  that,  without  feeking  for  any  other  advantage 
unconne&ed  with  the  original  deftination  of  the  troops. 

If  the  enemy  forms  more  attacks  than  one,  the  foragers, 
who,  as  hath  been  already  ohferved,  muft  be  affembled  in- 
the  centre,  fhould  have  orders  to  take  the  road  to  the  camp, 
and  will  re-enter  it  covered  by  the  fmall  efcorts  from  the  rear¬ 
guard  :  but  as  a  forage  fliould  never  be  abandoned  till  the 
lail  extremity,  they  fliould  be  ordered  to  draw  up  in  order 
rf  battle,  when  they  are  within  a  quarter  of  a  league  of  the 
camp,  in  order  to  return  and  complete  the  forage  on  the 
fir  It  order.  But  if  the  enemy  is  in  force,  and  by  his  fupe- 
riority  all  hope  of  obtaining  the  forage  is  deflroyed  ;  or  if  it 
is  made  at  fo  great  a  diftance  from  the  camp  that  the  troops 
belonging  to  the  chain  cannot  expedl  to  be  readily  affitled  ; 
the  commanding  officer  ought  to  make  a  retreat,  with  every 
difpofition  a  good  officer  is>  capable  of,  and  to  join  courage 
and  vigilance  with  knowledge  and  experience. 

If,  on  the.  contrary,  the  enemy  is  weaker,  or  of  equal 
force  with  the  chain,  he  fhould  be  charged  without  hefita- 
tion  ;  hecaufe  the  enemy,  regulating  his  attack  by  his  de¬ 
fence,  will  be  obliged  to  contract  himfelf,  in  order  to  make 
his  attack  heavier  and  more  confiderable  ;  fo  that  the  troops 
being  united,  will  charge  the  enemy  :  and  if,  by  the  affift- 
ance  of  the  huffars  who  are  advanced,  and  a£l  after  the  man¬ 
ner  already  ment-oned,  the  enemy  is  forced  to  retire,  he.  muft 
be  purfued  in  the  manner  above  dire<fted  ;  after  which  the 
troops  muft  return  and  complete  the  forage. 

As  a  commanding  officer  is,  in  cafe  of  a  forced  retreat  af¬ 
ter  being  beat,  obliged  to  fubmit  to  circumftances,  and  re¬ 
gulate  his  difpofitions  by  the  enemy’s,  he  muft  retire  with 
the  greateft  order  poffible,  caufing  the  infantry  to  march  in 
the  centre,  either  in  columns  or  in  order  of  battle,  as  the 
fituation  of  the  ground  will  beft  allow  ;  the  horfe  and  dra¬ 
goons  upon  the  wings,  the  huiTars  upon  the  Banks,  that  they 
may  not  confute  the  difpofitions,  but  ferve  as  a  fupport  for 
the  chain,  and  prevent  its  being  taken  in  flank  ;  and  the  dif¬ 
pofition  of  the  troops  fhould  be  fo  managed,  that  the  enemy 
fhall  not  be  able  to  prefer)  t  a  larger  front  than  that  which  is 
oppofed  to  him  :  and  although  it  is  impoffible  for  a  general 
t©  forefee,  for  certain,  what  will  be  the  difpofitions  for  an 
attack  and  retreat,  beeaufe  they  mufl  be  changed  according 
as  thofe  of  the  enemy  alter,  or  as  the  nature  of  the  ground 
varies ;  they  fhould  neverthelefs  be  fo  ordered,  that  each 
body  fhall  be  fupported,  and  capable  of  ailing  without  con-  ^ 
fufion.  It  is  only  on  occafions  thus  pre  fling,  that  the  com¬ 
manding  officer  fliould  fuffer  the  forage  to  be  abandoned  ; 
and  even  then  it  will  be  fome  fatislailion  that  he  hath  been 
able  to  place  the  foragers  and  their. borfea  in  a  ftate  of  fc- 
curity. 

If; 
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Semens  r„Tf’  tbe  retreat  of  Ae  olmin,  It  ffiould  receive  af- 

* - v—  ,’Ce  ,ram.the  arm>r-  11  Should  charge  the  enemv,  not- 

wuh.tandmg  ns  being  too  late  to  go  on  with  the  foraging  ; 
and  if  tins  charge  ftiould  prove  fucccfsiil  in  either  beating 
or  cauhng  the  enemy  to  retire,  he  fhould  be  purfned  without 
Jntermiffion,  in  order  to  deprive  him  of  all  defire  for  repeat- 
ing  the  attack.  In  order  to  improve  this  advantage  to  the 
*ut molt,  the. commanding  officer  fhould  leave  a  large  detach¬ 
ment,  confuting  of  infantry,  cavalry,  dragoons,  and  buffers, 
to  continue  all  night  upon  the  fpot,  and'the  next  morning 
betimes,  the  foragers,  properly  efcorted,  will  come  to  take 
away  the  forage  ;  and  as  foon  as  the  efcort  is  arrived  in  the 
front  of  the  chain,  the  detachment  which  hath  remained 
there  all  night  mull  return  to  the  camp. 

There  hill  remain  many  other  precautions  to  be  taken  for 
the  fecurity  of  foraging  parties,  but  the  limifc  preferibed  to 
us  will  not  admit  of  our  ftating  them.  We  fhall  only  add, 
that  the  foragers,  in  entering  the  ground  they  are  to  en- 
eompafs,  do  not  occupy  more  than  is  abfolutely  requifite, 
and  that  they  do  not  fpoil  more  grain  than  they  carry  away 
with  them  ;  firft,  becaufe  by  extending  the  chain  it  would 
be  weakened,  and  become  eafi er  to  be  forced  ;  and  in  the 
fecond  place,  every  prudent  officer  fhould  be  an  economic 
in  the  article  of  forage  ;  the  officers  commanding  the  fmall 
elcorts  which  march  at  the  head  of  each  regiment  fhould  be 
charged  with  the  care  of  this.  Thefe  officers  will  caufe 
their  troops  to  march  as  much  as  poffible  through  roads  and 
over  grounds  which  are  untilled,  till  they  arrive  at  the  place 
intended  to  be  foraged.  If  all  the  grounds  are  fown,  the 
commanding  officer  muR  caufe  the  cavalry  to  difmount  at 
the  place  where  the  chain  halts,  and  part  of  the  troopers 
furmfhed  with  feythes  mufl  go^and  cut  the  grain,  while  the 
remainder  hold  the  horfes  ;  and  when  there  fhall  be  no  far- 
ther  room  to  fear  damaging  the  forage,  the  cavalry  will  re¬ 
mount  and  take  it  up.  Each  place  fhould  be  marked  out 
for  a  brigade  or  a.regiment  ;  which  diftribution  fhould  be 
made  by  the  flaffi officers  before  the  troops  arrive. 


n, 
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Of  the  Detachments  for  forming  a  Chain 
of  dry  Forage . 


If  there  is  great  exa&nefs  and  knowledge  required  in  the 
'  concluding  of  parties  for -green  forage,  thofe  for  dry  forage 
perhaps  require  more ;  and,  in  general,  every  thing  that  re¬ 
gards  foraging  parties,  whether  green  or  dry,  excites  a  par¬ 
ticular  attention  in  the  commander  in  chief ;  and,  according 
to  the  chevalier  Folard,  all  iuccefs  in  v/ar  depends  upon  fe- 
crecy,  diligence,  a&ivity,  and  the  thorough  knowledge  of 
the  country.  & 

The  difpofitions  for  forming  a  chain  of  dry  forage,  which 
ditter  from  thofe  for  forming  one  of  green,  will  direft  the 
means  for  extending  the  chain  in  proportion  to  its  flrength, 
and  at  the  fame  time  place  the  foragers  in  fecurity ;  although, 
m  parties  of  dry  forage,  the  foragers  generally  take  up  fefs 
ground,  according  to  the  diftance  of  the  villages  that  are  to 
be  foraged  from  each  other. 

The  difpofitions  for  a  chain  of  dry  forage  are  alfo  varied 
according  to  the  naturh  of  the  country  ;  but  whether  it  be 
open  or  mountainous,  each  different  body  fhould  be  placed 
in  that  part  where  it  can  a&  with  the  greateft  facility ;  the 
infantry  therefore  fhould  occupy  the  villages,  and  the  cavalry 
the  plain  in  front,  and  fhould  be  difpofed  after  fitch  a  man- 
rer  as  to  be  able  to  tetire  eafily  to  the  proteaion  of  the  in¬ 
fantry.  Before  the  foraging  is  put  in  execution,  the  com¬ 
mander  in  chief  fhould  mark  out  the  villages  to  the  general 
•  officer  who  is  to  command  the  foraging  party,  and  regulate 
tfieu- number  by  .the  quantity  of  troops  that  are  to  forage. 
J.fie  tint  difpofitions  will  be  the  fame  with  thofe  mentioned 


m  the  foregoing  fe&ion'  in  relation  to  green  forage  :  there  n 
fore  the  general  who  is  to  command  the  forage  ou^ht  to°l 
let  out  with  a  detachment  in  order  to  examine  the  ground  ~ 
the  polls  neceffary  to  be  occupied,  the  villa  -es  which  are  to 
be  foraged,  their  fituat, on,  the  rivers  ' which  cover  o-  run 
through  them,  the  bridges  to  be  guarded,  the  diftance  from 
one  village  to  another,  and  with  what  degree  of  eafe  thp 
communication  with  them  may  be  fecured.  After  bavin  r 
•thoroughly  exammed  into  thefe  particulars,  he  can  with 
eafe  form  a  judgment  of  the  number  of  troops  that  will  be 
neceffary  to  form  the  chain  and  fecure  the  foragers  •  after 
having  done  this,  he  will  order  the  bailiff  or  burgo’mal 
°J  ^ery  village  to  come  to  him,  and  inquire  of  them  the 
i  umber  of  hufbandmen,  and  how  many  ploughs  each  huf. 
bandman  hath  belonging  to  him  ;  by  which  he  will  be  able 
to  calculate  the  number  of  fheafs  reaped  by  each  hufWd 
man.  1  uu 

The  general  may,  for  every  plough,  reckon  about  jo 
acres  of  ground  ;  and,  in  proportion  to  the  fertility  of  the 
ground,  every  acre  will  produce  from  120  to  160  fheafs- 
by  this  method  may  be  computed  the  number  of  fheafs 
reaped  by  an  hufbandman  who  hath  three  or  four  ploughs  • 
and  from  this  calculation  the  general  will  judge  whetherthe 
number  of  fheafs,  fuppofed  to  be  in  each  village,  will  befuf. 
ticient  tor  the  troops  coming  to  them. 

,,  Let  2*2  T"  °f  g[°U,nd  be  fuPP°fed  t0  yWd  144  fheafs; 
then  a  hufbandman  who  hath  three  ploughs  will  have  reap. 

ed  12,960  fheafs;  fo  by  reckoning  12  fheafis  to  a  trufs,  and 

every  trufs  to  weigh  600  pounds  weight,  this  hufbandman 

will  fupply  fufficient  for  1 24  trufTes.  It  is  true,  that  fome 
deduction  fhould  be  made  from  the  number  of  trufles  that 
every  acre  may  yield,  as  the  hufbandman  or  farmer  mar 
have  preierved  or  confumed  fome  either  for  daily  ufe  or  for 

It  is  very  necefTary  that  the  general  fhould  take  care  to 
leave  fufficient  gram,  not  only  to  enable  the  hufbandman  to 
live,  but  alfo  to  fow  his  grounds ;  particularly  if  he  forefees 
a  probability  of  the  next  campaign  being  carried  on  in  the 
lame  country. 

Neverthelefs,  as  this  manner  of  reckoning  may  be  attend¬ 
ed  with  inconveniences,  becaufe  there  are  fome  villages  which 
keep  up  a  particular  trade  of  forage  and  grain,  and  therefore 
the  granaries  and  barns  may  fometimes  be  found  empty,  yet 
the  quantity  of  fheafs  and  grain  remaining  in  the  village  may 
be  calculated  by  the  number  of  inhabitants  to  be  fubfifteii. 
Marfhal  de  Puyfegur’s  method,  which  confifts  in  informing 
lnmfelf  of  the  number  of  horned  cattle  and  horfes,  and  by 
deduamg  the  time  they  graze,  is  a  very  good  one;  but 
.  1  .mu^  ke  fome  deficiency  in  this  calculation,  as 

it  will  be  impoffible  to  fix  with  certainty  the  time  of  their 
grazing. 

^  hen  the  general  fhall  have  arrived  at  a  tolerable  cer- 
•  t^le.  (luantl*t:y  forage  ;  the  ground  where  to  efta- 
bhfh  his  chain  ;  the  pofls  which  the  infantry  are  to  occupy; 
and  taken  a  note  of  the  quantity  of  forage  ;  he  will  carry 
away  one  or  two  of  the  bailiffs  or  burgomafters,  as  homa¬ 
ges  for  the  fecurity  of  the  forage  :  he  will  alfo  dired  thei* 
to  inform  the  inhabitants,  that  if  they  conceal  or  purloin 
but  even  a  tingle  fheaf  from  the  whole,  he  will  caufe  their 
village  to  be  firfl  pillaged,  and  afterwards  fet  on  fire ;  fo 
that  the  peafants,  on  whom  thefe  threats  have  often  great 
effedl,  will  fcarcely  give  the  enemy  information  of  the  in¬ 
tended  forage..  The  general  mufl  leave  fome  companies  of 
infantry,  fuflained  by  a  detachment  of  huffars  in  every  vil¬ 
lage,  who,  by  conftantly  patroling  on  the  outfkirts,  will 
flop  all  comers  and  goers  ;  while  the  infantry  will  keep  a 
ftrift  guard  on  the  infide  of  the  village,  and  permit  no 
perfon  to  go  out  of  it ;  nor  fuffer  the  bells  to  be  rung, 

colours 
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V&4™  colours  to  be  hoifted  upon  the  fteeple,  or  fires  to  be  light* 
Opfl  ^ns-ed;  and  will  put  a  flop  to  every  thing  that  may  be  fuppofed 
t0  be  a  fignal  agreed  on  with  the  enemy.  When  the  ge¬ 
neral  hath  completed  all  thefc  difpofitions,  he  will  return  and 
give  an  account  of  them  to  the  commander  in  chief. 

The  fame  general  (hall,  upon  the  day  appointed  for  the 
forage,  fet  out  at  day- break,  with  the  troops  deftined  for  the 
chain,  and  the  ftaff-officers.  As  foon  as  he  (hall  be  got 
within  fightof  the  villages,  he  will  not  fail  to  have  them  ex¬ 
amined,  notwithstanding  he  left  troops  in  them  the  forego¬ 
ing  evening.  When  they  are  all  examined,  he  will  Leave 
them  in  the  rear,  march  on  into  the  front,  and  draw  up  in 
order  of  battle  ;  after  that,  he  will  form  the  chain,  regula¬ 
ting  the  difpofitions  of  it  by  the  fit u alio n  of  the  ground,  and 
of  the  villages  examined  over-night.  The  huffars  will  ad¬ 
vance  three  quarters  of  a  league  or  a  league,  in  order  to 
fcour  the  country  ;  during  which  time  the  ftaff-officers, 
indru&ed  by  the  general  of  the  quantity  of  fheafs  contained 
in  each  village,  will,  attended  by  the  bailiffs  or  burgomaflers, 
make  a  diftribution  of  the  forage  by  regiment  or  brigade, 
and  affign  a  barn  to  each,  or  one  to  two.  When  this  diftri¬ 
bution  is  made,  the  ftaff-officers  will  make  a  report  of  it  to 
the  general  commanding  the  party. 

As  all  the  villages  marked  out  to  be  foraged  are  not 
in  the  fame  line,  thofe  which  are  in  the  rear,  and  covered 
by  others  in  which  there  is  infantry,  and  by  the  chain  of 
horfe  and  dragoons  in  the  front,  require  but  a  fmall  number 
of  troops  ;  and  if  a  detachment  of  infantry  is  polled  in 
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them,  it  is  more  with  a  view  of  prevefrtin]*  the  troopers  and  Defer  five 
fervants  from  marauding  than  any  thing  elfc.  Qpsrarions, 

The  efcort  belonging  to  each  regiment,  commanded  by  a 
captain,  (hould  remain  upon  the  fpot  where  the  regiment 
forages,  and,  with  the  affiftance  of  the  infantry,  prevent 
dii'order  among  the  foragers,  and  fend  oft-  thofe  who  are 
loaded.  As  loon  as  a  regiment  is  fet  off,  the  captain  com¬ 
manding  the  fmall  efcort  mult  report  it  to  the  general  of¬ 
ficer  commanding  the  forage;  after  which  he  will  follow, 
and  form  the  rear-guard  of  it. 

As  foon  as  the  general  fhali  be  aporifed  by  the  Half-of¬ 
ficers,  and  the  captains  commanding  the  fmall  efcorts,  that 
a  village  is  evacuated,  lie  may  contract  his  chain,  and  draw 
it  nearer  together,  till  the  foragers  are  gone ;  which  when 
they  are,  he  will  affemble  his  troops,  and  detach  as  many 
platoons  of  infantry  as  there  are  villages  :  or  rather  the 
body  of  infantry  polled  in  each  village  during  the  forage, 
fhouid  leave  &  party  to  make  a  Uriel  fearch  after  all  ftrag- 
glers  and  marauders  ;  the  firft  they  fhouid  keep  with  them, 
and  make  the  others  prifoners,  and  puniih  them  feverely  on 
their  return  to  the  camp.  When  all  the  different  bodies 
fhali  be  re-affembled,  and  the  officers  commanding  them 
have  made  the  report,  the  geneial  will  order  the  huffars  to 
be  called  in,  and  form  a  rear-guard  according  to  the  man¬ 
ner  diredled  in  the  foregoing  iedtiori,  and  return  to  thecamn 
in  the  fame  order,  and  with  the  fame  difpofitions,  as  if  he 
expe&ed  to  be  attacked. 


Part  II.  Of  the  OPERATIONS  of  OFFENSIVE  WAR. 


JUSTICE  and  humanity  having  been  considered,  in  this 
article,  as  the  firfl  principles  of  war,  the  chief  intention 
of  the  firft  part  hath  therefore  been,  rather  to  convey  maxims 
for  a  juft  defence,  than  to  lay  down  rules  for  attacking. 
But  though  defenfive  war  be  that  alone  to  which  religion 
and  philofophy  give  their  fan&ion,  it  does  not  follow  that 
a  nation  is  bound  to  wait  patiently  for  the  attack  of  its 
enemies.  When  the  condu&  of  other  nations  is  filch  as 
evidently  to  fhow  that  they  meditate  a  war,  the  nation 
threatened  may  arm  itfelf,  and  flrike  the  firft  blow  when  it 
can  be  ftruck  with  advantage.  There  is  only  one  precau¬ 
tion  for  avoiding  the  danger  with  which  it  is  befet.  By 
obferving  the  various  operations  of  an  offenfive  war,  it  may 
indeed  be  often  feen  that  the  whole  is  nothing  more  than  a 
ieries  of  defence,  and  that  the  fear  of  being  attacked  is  the 
real  fource  whence  thefe  precautions  for  attacking  fpring. 

Sect.  I.  Of  Spies. 

It  is  impoffible  for  a  general,  or  even  for  an  officer  char¬ 
ged  with  the  command  of  a  detachment,  to  ad  with  certain¬ 
ty  if  he  have  not  fpies  or  fecret  intelligence  difperfed  about 
the  enemy’s  army  ;  for,  without  the  information  which  they 
alone  can  give,  he  will  have  the  mortification  to  fee  all  his  de- 
figus  mifearry,  and  all  his  precautions  become  ufeleis,  becaufe 
improperly  taken. 

No  ex  pence  therefore  fhouid  be  fpared  to  procure  intelli¬ 
gent  fpies  ;  but  care  fhouid  be  taken  that  they  are  unac¬ 
quainted  vvith  each  other,  and  particularly  that  they  are  not 
known  to  any  infeiior  officer  :  they  fhouid  be  always  fpoken 
to  alone,  and  never  be  fuffered  to  meet  each  other.  Ihe 
general  (hould  ftudy  their  charadler,  and  prove  them  by  re¬ 
peated  trials ;  he  (hould  found  them  by  degrees,  beginning 
with  things  not  difficult  to  be  explained,  and  which,  if  dii- 
covered,  will  riot  be  of  great  confequence  ;  he  fhouid  en¬ 
gage  them  in  long  conventions,  thereby  to  form  a-judge- 
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ment  of  their  parts  and  comprehenfion  ;  and  he  fhouid  alfo 
emoloy  them  often  in  bringing  him  intelligence. 

Although  a  general  (hould  always  be  upon  his  guard  with 
a  fpy  whom  he  hath  cauic  to  fufpedl  of  treachery,  he  may 
neverthelefs  draw  great  advantage  from  him,  provided  he 
knows  how  to  deceive  him  properly  ;  becaufe  he  may  be 
very  certain  he  will  inform  the  enemy  of  all  the  resolutions 
which  have  been  taken. 

The  emperor  Leo,  in  his  Ta&ic,  advifes  a  general,  who 
hath  reafon  to  imagine  his  counfels  are  betrayed  to  the 
enemy,  to  conceal  his  real  defigns,  by  (peaking  in  a  manner 
quite  oppofite  to  them  :  For,  fays  he,  in  the  maxims  at  the 
end  of  his  book,  an  enemy  mail  be  deceived  who  receives 
intelligence  from  fpies  or  deferters  diredlly  contrary  to  what 
is  adlually  refolved  upon.  But,  adds  he,  (hould  thefe  fpies 
be  entrufted  with  the  general’s  real  intention,  he  fhouid,  by 
fome  alteration  in  his  operations,  endeavour  to  perfuade  the 
enemy  that  they  have  deceived  him  ;  upon  which  he  will 
grow  miftruflful  of  them,  and  be  obliged  to  look  out  for 
others,  no  longer  daring  to  confide  in  the  former. 

If  a  fpy  employed  by  the  enemy  is  difeovered,  and 
brought  to  the  general,  he  ought  to  take  him  in  private, 
quellion  with  mildnefs,  fpeak  to  him  with  a  fort  of  confi¬ 
dence,  and,  inftead  of  threatening,  fhouid  promrfc  him  a  re~ 
ward  if  he  will  difeover  to  him  what  he  knows  of  the  ene¬ 
my’s  intentions.  If  the  general  finds  him  intelligent,  he 
fhouid  endeavour  to  engage  him  in  his  fervice  ;  and,  pro¬ 
vided  he  can  gain  him  over  by  force  of  money,  a  thing  not 
difficult,  he  may  derive  great  advantage  from  him  ;  but  he 
fhouid  be  careful  how  he  employs  him,  till  he  hath  very  good 
reafon  to  be  affured  of  his  fidelity. 

There  are  many  different  methods  of  trying  the  veracity 
of  a  fpy  :  if,  for  example,  the  general  receives  information, 
that,  on  fuch  a  day,  a  detachment  of  the  enemy  is  to  fet 
out  on  fomc  expedition,  he  fhouid  then  fend  out  troops  to 
double  the  number  of  thofe  detached  by  the  enemy ;  by 
4  Y  which 
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O^emkrf  WKlck  the  fpy’s  intelligence  i’b  true,  the  energy 

.  {>  lo:is‘  will  not  only  be  baulked  in  his  defign,  but  may  alfo  be  beat 
by  the  iuperior  detachment.  If  the  enemy's  detachment 
lias  but  a  trifling  objeCl  in  view,  it  will  be  fufficient  to  fend 
jufl  troops  fufficient  to  examine  into  the  truth  of  the  fpy’s 
report.  .  The  general  may  alfo  pretend  to  appoint  a  fora¬ 
ging  within  two  days,  and  order  but  few  troops  for  the 
chain  ;  in  which  interval,  if  the  fpy  is  falfe,  he  will  find  an 
opportunity  of  giving  the  enemy  notice  of  it  :  but,  inllead 
f  f  the  few  troops  publicly  ordered,  the  general  will  privately 
add  another  body  to  them,  which  will  be  placed  in  ambn- 
fcade  behind  the  place  where  the  pretended  forage  is  to  be 
made.  If  the  enemy,  in  confequence  of  this  information, 
fhould  come  and  attack  the  chain,  it  fhould  immediately 
retire,  as  if  too  inferior  in  number  to  continue  the  forage, 
toward  the  troops  in  ambufcade  ;  when,  being  joined,  they 
will  fall  upon  rhe  enemy  on  all  fides.  If  this  attack  is  made 
with  vivacity  and  refolution,  there  may  be  great  reafon  to 
exped  it  will  terminate  in  a  complete  vidory. 

If,  on  the  contrary,  the  fpy  does  not  appear  intelligent, 
or  affeds  ftupidity,  the  general  fhould  punifli  him  with 
death,  and  caufe  him  to  be  hanged  in  the  fight  of  the  whole 
2rmy,  in  order  to  deter  others,  which  may  be  difperfed  in  the 
camp,  by  his  fate.  It  would  be  needlefs  to  quellion  him  con- 
cerning  the  enemy,  becaufe  it  would  appear  inhuman  to  ex¬ 
ecute  a  man  who  had  given  intelligence  of  importance, 
whether  extorted  from  him  by  fear,  force,  or  perhaps  a  pro- 
mife  of  pardon. 

Spies  are  as  neceflary  to  a  general  as  arms  are  to  an 
army  :  but  it  is  money  only  that  can  fecure  their  fidelity ; 
and  if  a  general  finds  himfelf  ill  ferved,  it  is  becaufe  lie  has 
been  too  fparing  of  the  funds  intended  by  his  fovereign  for 
that  purpoie.  Lotwithilanding  it  is  the  duty  of  a  good 
fubjed  to  manage  his  mailer's  finances  as  much  as  it  is  in  his 
power,  yet  there  are  intelligences  of  fo  great  importance, 
that  it  is  fcarcely  poffible  to  pay  Efficiently  for  them.  A 
man  is  Efficiently  indemnified  when,  by  means  of  the  in¬ 
telligence  he  has  received,  he  has  conceited  his  meafures 
in  Inch  a  manner  as  to  beat  the  enemy,  gain  fome  marches 
over  him,  or  to  be  beforehand  with  him  in  fome  enterprife. 

Spies,  when  difeovered,  fliould  not  always  be  punifhed 
with  death;  great  advantage  may  be  made  of  them  by  pre¬ 
tending  ignorance  of  their  real  quality,  efpecially  if  they  are 
not  Efficiently  difguiied.  Tacitus,  in  his  Annals,  lays, 
that  Vitellius’s  party  got  information  of  Otho's  defigns  by 
means  of  his  fpies,  who,  by  endeavouring  to  dive  too  mi¬ 
nutely  into  their  enemy’s  feciets,  did  not  Efficiently  conceal 
their  own.  Vigetius’s  method  for  difeovering  fpies  who  are 
fufpeded  to  be  ranging  about  in  a  camp,  is  to  order  all  the 
ibldiers  and  fervants  into  their  tents  during  the  day,  and  the 
fpies  will  be  taken  immediately. 

When  a  general  is  ignorant  of  the  enemy's  defigns  he 
fhould  always  afFe£l  a  knowledge  of  them  ;  but  whenever 
he  is  informed  of  them,  he  fhould,  on  the  contrary,  pretend 
to  be  ignorant  of  them  ;  by  which  means  the  enemy,  being 
eafy  with  regard  to  his  lpies,  will  not  alter  his  defigns,  or 
fufpedt  the  general  of  having  any  knowledge  of  them. 

11  the  general  can  procure  fuch  fpies  as,  by  their  em¬ 
ployment,  are  near  the  perfon  of  the  enemy's  general; 
as,  for  example,  a  fecretary,  or  any  others  who  are  near 
him,  and  who  confequently  can  give  intelligence  more  to 
be  relied  upon  than  thofe  who  are  conllantly  palling  from 
one  army  to  another  ;  their  fervice  may  be  turned  to  a  very 
great  account. 

If  a  general  difeovers  an  enemy’s  fpy  to  be  one  of  thofe 
who,  by  their  employment,  are  near  his  perfon,  he  can  re¬ 
ceive  great  advantage,  by  forcing  him  to  write  a  letter  of 
talfe  intelligence,  thereby  to  divert  the  enemy's  attention 
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from  the  plan  he  would  execute ;  but  he  fhould  caufe  him  Ofor,, 
to  be  hanged  immediately  after,  for  it  would  be  very  im.  Operatic! 
prudent  to  life  him  above  once.  The  prince  of  Orange, 
when  he  came  to  attack  M.  Luxemburg  at  Steinkirk,  ha! 
ving  difeovered  one  of  his  mu  rcians  who  gave  the  enemy 
intelligence  of  every  thing  he  intended,  made  life  of  ibis 
flratagem ;  and  although  it  was  rendered  abortive  by  the 
vigilance  of  M.  de  Luxemburg,  and  the  courage  or  his 
troops,  there  are  nevcrthelefs  but  very  few  inflances  where 
it  hath  failed  :  and  even  M.  de  Luxemburg  would  have 
been  beaten,  if  he  had  not  had  early  notice  given  him 
by  his  advanced  detachments  ;  by  which  means  he  had 
time  fufficient  to  make  his  difpofitions,  and  to  avoid  being 
furprifed. 

There  is  a  flratagem  which  may  be  made  ufe  of  when 
fpies  are  wanting,  and  which  is  lefs  exper.five;  that  i?,  to 
fend  fuppofititious  letters  by  the  firil  peafant  that  comes  in 
the  way,  who  will  have  nothing  to  fear  ;  and  fo  far  from 
concealing  himfelf,  he  muft  take  a  road  where  he  will  be 
fure  of  falling  into  the  enemy's  hands :  thefe  letters  fliould 
be  diredled  to  the  general  officers  commanding  a  body  of 
troops,  or  even  to  the  general  of  the  army,  fuppofing  they 
come  from  an  advanced  body.  They  fhould  contain  fchemes 
that  are  good,  and  practicable  in  their  execution,  but  quite 
oppofite  to  what  is  intended  and  will  really  be  undertaken: 
it  often  happens  that  the  enemy,  too  credulous,  abandons 
his  original  defigns  to  purfue  chimerical  ones,  which  to  him 
appear  very  good,  and  do  not  prefent  any  obftacle  to  thofir 
which  the  general  defigns  to  execute.  Prince  Eugene 


fucceeded,  by  this  flratagem,  in  raifing  the  fiege  of  Coni, 


formed  by  the  French  in  1691. 

But  neverthelcfs  a  general  fhould  take  care  that,  through 
a  fear  of  being  deceived  by  fuppofititious  letters,  he  docs 
not  himfelf  too  much  negleCl  the  intimations  which  are  given 
him  :  a  general  ought,  fays  Onozander,  to  liflen  to  every 
body  at  all  times,  and  upon  all  occalions.  Alexander,  when 
at  a  great  diflance  from  his  own  country,  not  being  able  to 
receive  his  couriers  till  very  late,  refnfed  to  give  attention  to 
a  peafant,  who  came  to  inform  him  of  a  fhorter  route  ;  but 
foon  repenting  of  what  he  had  done,  he  fent  to  feek  after 
him,  but  in  vain. 

'Che  fame  reafon  that  fhould  make  a  general  always  have 
fpies  in  the  enemy’s  army,  fhould  alfo  make  him  fufpeCl 
that  the  enemy  has  fome  in  his  ;  therefore  he  fhould  endea¬ 
vour  to  deceive  them,  he  fliould  keep  his  intentions  fecret, 
mention  them  to  very  few,  and  always  talk  openly,  contrary 
to  what  is  really  defigned.  Onozander  obferves,  that  it 
fhows  great  folly  in  a  general  to  mention  his  defigns  pub¬ 
licly,  efpecially  when  they  are  on  the  eve  of  execution ; 
for  defeiters  generally  go  over  to  the  enemy  at  the  time  an 
a<£lion  is  unavoidable. 

But  if  it  is  difeovered  that  the  enemy  has  received  in¬ 
formation,  Vigetius  fays,  that  the  diipofitions  mufl  be  im- 
mediafely  changed.  Polybius,  on  like  occafions,  particular¬ 
ly  recommends  filence  and  diffimulation  ;  he  even  flretchts 
this  rule  as  far  as  the  thoughts  themfelves,  which  lie  fays 
mufl  fometimes  be  reprefled,  for  fear  our  a£lions  fliould 
fometimes  betray  and  difeover  them.  Metellus  anfvveied 
one  of  his  friends,  who,  on  an  important  occafion,  afked  him 
the  reafon  of  certain  difpofitions,  “  that  if  his  fhirt  knew 
what  he  thought,  he  would  burn  it." 

To  avoid  the  danger  of  treachery,  fealed  orders  have 
been  ufed  with  great  fuccefs,  which  have  been  fent  to  of¬ 
ficers,  with  exprefs  orders  not  to  open  them  till  at  fuch 
a  time  and  at  fuch  a  place  :  this  is  an  eflablifhed  rule  at 
fea,  and  can  alio  be  pra&ifed  on  fhure  when  employed 
in  an  expedition  which  it  is  efiential  to  conceal  from  the 
enemy. 

Setc* 


Sect.  II.  Of  'Ambufeades  from  the  Army. 

A  general  who  lofes  a  battle,  fays  Vigetius,  may  attri¬ 
bute  his  ill  luck  to  fortune,  although  theie  kind  of  events 
are  generally  the  effects  of  art  and  fkill ;  but  he  who  fuffers 
himfelf  to  be  furprifed,  and  who  falls  into  the  fnares  laid 
for  him  by  the  enemy,  has  no  excuie  to  make,  becaufe,  by 
his  vigilance,  and  the  goodnefs  ot  his  fpies,  he  might  have 
avoided  them. 

A  defign  fhould  never  be  formed  for  an  attr.ck  upon 
marches,  detachments,  convoys,  forages,  or  upon  one  or 
many  quarters,  without  knowing  the  ways  which  are  to  be 
palled,  and  the  places  where  ambufeades  may  be  formed  ; 
whether  to  avoid,  or  whether  to  conceal  troops  in  them,  in 
order  to  facilitate  a  retreat,  or  to  draw  the  enemy  into  it* 
A  general  who  receives  information  from  his  fpies  that 
forae  enterprifes  are  intended  upon  fome  bodies  detached 
from  the  army,  upon  one  of  his  convoys,  on  'a  forage,  or 
upon  his  quaiters,  ought  alfo,  on  his  fide,  to  form  ambu¬ 
feades  in  the  ways  leading  to  it.  The  number  of  troops  in 
ambufeade  ought  to  be  regulated  by  that  of  the  detach¬ 
ment  intended  to  be  furprifed  %  it  fhould  be  fuflicienily 
flrong  to  attack  the  enemy  on  all  Tides,  that  is,  in  head, 
flank,  and  rear.  The  troops  who  fet  cut  to  form  an 
ambufeade  fhould  always  march  by  night,  unlefs  it  be  in  a 
country  fo  covered  that  the  enemy  cannot  perceive  them. 

A  general,  according  to  Santa  Cruz,  fhould  endeavour 
to  form  as  many  ambufeades  as  poflible  ;  fo  that  if  the 
enemy  fhould  not  fall  into  one,  he  may  not  efcape  the 
others  :  they  ought  to  be  dilpoled  after  fuch  a  manner,  that 
one  can  neither  attack  nor  he  attacked  without  being  heard, 
Inflamed,  and  afiifted  by  the  others:  this  jundlion  is  a 
ftratagem  which  the  enemy  could  not  expedl,  and  which 
will  allure  the  vidlory.  If,  from  the  fewnefs  of  the  troops, 
©r  the  fatigues  of  the  campaign,  it  is  impofiible  to  form 
many,  there  fhould  at  leaft  be  one  fufficiently  flrong  to  re- 
hfl  the  enemy  it  would  attack  :  but  flill  it  is  not  requifite 
that  it  fhould  be  as  numerous  as  the  enemy,  becaufe  troops 
in  ambufeade,  who  charge  a  detachment  that  is  unprovided 
cn  all  Tides,  ought,  by  this  furprife,  to  have  a  particular 
advantage,  and  confequently  fupply  the  place  of  number  ; 
which  will  certainly  be  the  cafe,  particularly  if  the  enemy 
falls  into  the  ambufeade  during  the  night,  arid  that  care  hath 
been  alfo  taken  to  place  a  great  number  of  drums  and  trum¬ 
pets,  that  when  the  troops  of  ambulh  charge,  they  may  ferve 
to  increafe  the  numbers  in  appearance,  by  the  terror  which 
noife  always  raifes  in  the  night-time. 

In  order  to  deceive  the  enemy  who  is  in  detachment, 
fmall  bodies  fhould  be  Tent  out  towards  him,  with  orders 
to  retire  to  the  troops  in  ambufeade  as  foon  as  they  meet 
him. 

Ambufeades  fhould  always  have  fome  objedl.  Before 
they  are  undertaken,  it  fiiould  be  known  whether  the  enemy 
is  in  the  field  ;  if  he  intends  either  to  attack  or  moled  the 
quarters ;  whether  it  is  proper  to  wait  for  him  or  to  leek 
him;  without  thefe  precautions  the  troops  will  be  fatigued, 
and  no  end  anfwered. 

Ambufeades  may  be  compofed  of  infantry,  huffars,  or 
dragoons  ;  but  it  is  the  fituation  of  the  country  that  mull 
determine  which.  Thefe  troops  may  be  mixed  together 
or  feut  feparately ;  but  that  mull  be  according  to  the  ddign 
intended  to  be  executed,  or  according  to  the  nature  ot  the 
troops  employed  by  the  enemy  in  his  detachments. 

If  tne  defign  is  to  attack  a  convoy,  all  thefe  troops  arc 
neceflary,  becaufe  the  elcort  of  it  will  undoubtedly  coniift 
of  iutantry,  cavalry,  or  dragoons,  and  alio  tome  huffars  to 
clear  the  march ;  it  a  green  forage,  infantry  is  very  necei< 


fary,  but  it  fhould  always  be  left  in  the  rear  to  fecure  the  Off 
retreat  :  cavalry,  with  huffars  or  dragoons,  is  iuilicient  to 
attack  a  forage,  to  beat  the  efcort  of  it,  or  at  leaft  to  pre¬ 
vent  the  foraging  being  executed,  if  a  dry  foiage  is  to  be 
attacked,  it  mull  be  done  with  infantry,  becaufe,  as  it  can- 
only  be  performed  in  the  villages,  it  is  certain  they  will  be 
occupied  by  infantry,  and  that  there  will  he  a  chain  of  ca¬ 
valry  in  the  front,  which  will  be  protected  by  it  :  if  a  de¬ 
tachment,  it  is  according  to  the  nature  of  the  country 
through  which  it  marches  ;  if  an  open  country,  horle,  huf- 
fais,  or  dragoons,  muft  be  employed  :  but  in  a  woody  or 
mountainous  country,  infantry  muft  be  made  ufe  of.  After 
all  that  can  be  faid,  it  is  impofiible  to  lay  down  fixed  rules 
for  the  kind  of  troops  which  fhould  be  employed:  there 
are  fome  woody  countries  where  huffars  and  dragoons  can 
a<ft  with  eafe,  and  be  of  great  fervice :  there  are  mountains 
where  they  can  a£l  fecurely,  becaufe  very  fine  plains,  di¬ 
vided  by  woods,  are  to  be  found  in  the  bodies  of  them, 
where  they  can  place  themfelves  in  ambufeade  ;  but  care 
mull  be  taken  to  fccure  their  retreat.  There  are,  on  the 
other  hand,  plains  lo  divided  by  hollows  and  canals,  that 
infantry  only  are  capable  of  a&ing  ;  therefore  it  is  the  ge¬ 
neral’s  bufinefs  to  difeover  from  which  kind  of  troops,  in 
either  country,  he  may  expedl  the  greateft  advantage. 

There  is  no  country  but  prefents  fome  place  proper  for 
forming  ambufeades  ;  hollows  from  which  it  is  eafy  to  fally,' 
the  leaft  height,  woods,  hedges,  ruins,  vineyards,  fometimes 
corn-fields,  marfhes  covered  with  reeds,  all  p^efent  expe¬ 
dients  to  a  general  who  knows  how  to  take  advantage  of 
them  :  he  muft  only  be  careful  to  place  the  ambufeades  after 
fuch  a  manner  that  they  fhall  not  be  difeovered  by  the  ene¬ 
my’s  parties  ;  and  that  they  are  not  themfelves  difeovered 
by  the  inattention  of  any  of  the  foldiers,  by  noife,  or  by  other 
accidents. 

If  the  ambufeade  confifts  of  huffars  or  dragoons,  the 
horfes  muft  not  be  together  ;  their  neighings  may  prove 
very  prejudicial.  Even  a  peafant,  attra&ed  by  the  barking 
of  a  dog  or  the  neighing  of  a  horfe,  may  go  into  a  wood, 
difeover  an  ambufeade,  and,  often  induced  by  the  hope  of 
a  reward,  will  go  and  give  the  enemy  information  of  the 
whole.  Every  perfon  pafiing  near  an  ambufeade  fhould  be 
flopped,  and  that  without  noife  ;  the  peafants  fhould  be 
tied  to  trees,  and  guarded  by  fentries.  If  the  ambuicade 
is  formed  in  an  hollow  way,  behind  an  high  ground,  or  in 
any  places  whatever,  the  general  muft  caufe  every  body 
that  is  taken  to  be  tied  together,  and  well  guarded. 

The  troops  in  ambufeade  muft  fall  on  all  parties  of  the 
enemy  that  pafs  near  them,  unleis  when  the  defign  -is  to  carry 
off  a  convoy  or  to  attack  a  large  detachment.  It  fiiould  in 
that  cafe  continue  filent,  and  let  them  pafs :  but  if  thefe 
parties,  by  making  a  ftriCt  examination,  difeover  the  ambu¬ 
feade,  as  there  can  no  longer  remain  any  hope  of  attacking 
the  convoy  or  detachment,  it  fhould  tall  upon  and  endeavour 
to  furround  them,  and,  if  pofiible,  take  them  prifoners  ;  and 
if  the  troops  in  ambuicade  are  fo  lucky  as  not  to  let  any  of 
the  enemy  efcape,  the  ambuicade  may  remain  in  its  firft 
fituation,  but  always  puriue  its  firft  objetl,  becaufe  here  will 
be  no  reaforn  to  apprehend  the  enemy’s  having  received  in¬ 
telligence  of  it. 

The  troops  in  ambufeade  fiiould  attack  thefe  parties 
fword  in  hand,  and  not  with  their  fire-arms,  and,' if  poifible, 
prevent  them  from  niing  theirs.  From  this  manner  of  at¬ 
tacking,  there  will  refult  two  confiderable  advantages  The 
firft  is,  that  a  brifk  and  unexpected  attack  aitonilhes,  and 
fcarcely  gives  them  time  to  think  of  their  defence.  The 
fecond  is,  that,  by  firing,  it  is  to  be  feared,  that  if  there  are 
any  other  parties  farther  off  they  will  hear  it,  and  fend  and- 
rive  notice.  -In  that  cafe,  the  ambufeadei  muft  change  fitu- 
4  Y  2  ation, 
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ationj  arid  place  itfelf  m  fome  other  part,  but  not  abandon 
its  original  projed  till  the  lad  extremity,  and  till  there  k  no 
longer  any  hope  of  fucceediug  otherwife. 

The  leaft  thing,  as  has  already  been  faid, '  may  be  the 
occafion  of  an  ambufcade’s  being  difcovered.  The  fire  of  a 
pipe  may  be  feen  at  a  great  diflance  in  the  night-time ;  be- 
fides,  however  (mail  the  number  of  foldiers  who  fmoke  may 
be,  the  wind  may  carry  the  fmoke  and  the  fmell  of  the  to- 
bacco  toward  that  part  where  the  enemy  patroles.  The 
ambufcade  fhould  not  be  cumbered  with  fervants,  or  any 
thing  elfe  that  is  nnneceffary  ;  orders  fhould  be  given  that 
the  horfes  are  tied  with  care,  and  that  a  profound  ffience  is 
obferved  by  every  body.  As  it  is  very  difficult  for  huflars 
or  dragoons  to  march  without  leaving  marks  behind  them, 
by  which  means  the  road  leading  to  the  ambufcade  may  be 
difcovered,  they  fhould  try  to  enter  it  by  iome  bye-way, 
or  at  lead  by  as  dry  a  one  as  poffible.  In  order  to  efface 
the  maiks  of  the  horfes  feet,  eight  or  ten  liuffars  or  dra¬ 
goons  may  tie  branches  of  trees'  to  their  horfes  tails,  and, 
by  marching  behind  the  detachment,  in  as  large  a  front  as 
the  whole  body,  will  deflroy  any  marks  that  are  made :  as 
foon  as  they  (hall  have  entered  the  wood,  they  will  clofa  ud 
the  entrance  with  the  fame  branches,  of  which  they  will 
make  a  fort  of  hedge. 

If  the.  detachment  intended  to  form  an  ambufcade, 
whether  infantry  or  cavalry,  is  obliged  to  march  upon  a 
high  way,  as  foon  as  it  comes  near  the  place  appointed,  the 
commanding  officer  fhould  detach  a  body  on  before,  with 
orders  to  take  up  the  fame  front  as  the  whole  detachment. 

As  foon  as  it  fhall  have  proceeded  a  quarter  or  half  a 
league,  it  will  return  by  another  way  ;  and  it  fhould  alio 
7nake  a  large  circuit,  fo  that  the  enemy’s  parties,  coming 
the  fame  w  ay,  will  not  perceive  that  they  fhall  be  Hopped 
by  any  troops  in  that  place.  This  body  will  rejoin  the 
troops  which  are  in  ambufcade,  by  a  road  the  molt  out  of 
the  enemy’s  view,  never  in  a  body,  but  fcatteied,  fo.  that 
they  may  leave  fewer  marks  behind  them.  Sentries 
fhould  be  concealed  behind  bufhes,  in  the  front  of  the  am¬ 
bufcade,  fo  that  they  may  be  able  to  fee  the  country  and 
ways  about  them,  without  being  feen  themfelvcs  ;  two  or 
three  foldiers  fhould  alfo  be  made  to  climb  into  trees,  in 
order  to  fee  at  a  great  diftance,  and  give  notice  if  they  per¬ 
ceive  any  troop*;  the  fame  method  muff  be  obferved  wich 
regard  to  huffars  or  dragoons. 

Before  the  commanding  officer  enters  the  wood  where  he 
would  form  his  ambufcade,  he  fhould  detach  two  or  three 
patroles  to  fcour  it,  for  fear  the  enemy  fhould  happen  to 
be  there  in  ambufcade  himfelf ;  after  every  part  has  been 
Searched,  the  troops  muff  enter  the  wood,,  and  range  them- 
felves  according  to  the  order  that  fhall  have  be?n  given 
them.  The  commanding  officer  will  form  three  bodies  of 
his  detachment,  and  place  them  at  a  diftance  one  from  ano¬ 
ther ;  one  will  be  deftined  to  attack  the  advanced  guard, 
the  other  the  centre,  and  the  laft  the  rear-guard.  If  the 
detachment  confzfts  of  cavalry,  the  half  of  each  corps  ffioidd 
be  on  horfeback ;  no  perfous  fhould  flip  or  pafs  the  {'entries. 
or  vedettes  under  pain  of  being  declared deferters.  Du. 

Ting  the  night,  the  cavalry  fhould  be  mounted,  and  the  in¬ 
fantry  under  arms :  in  the  day-time,  half  thofe  on  foot 
will  relieve  thofe  on  horfeback  every  three  hours  ;  and  the 
lame  fhould  be  done  with  the,  vedettes,  as  well  as  the  inr 
fantry  and  fentries. 

If. the  ambufcade  is  behind  an  height  or  final!  mountain, 
Gentries  muff  be  placed  on  the  top,  lying  on  their  bellies, 
and  without  hats  :  in  other  refpe&s  the  fame  drfpofitions 
ought  to  be  obferved,  whether  on  the  march  or  for  the  con. 
dueling  of  amhufeades,  always  paying  a  proper  regard  to 
circumiUnces  and  the  fituation  of  the  country. 


R*  part 

TWe  are  direr*  method*  of  drawing  the  enemy  into  o  J 
ambulcades.  The  general  commanding  the  army  or  quar.OpcJ 
ters  fends  out  a  detachment  under  the  command  of  an 
telligent  officer,  to  form  an  ambufcade,  at  the  diftance  of 
one  or  two  leagues,  more  or  left,  according  as  the  country 
is  fitting  for  thole  fort  of  difpofitions,  or  according  to  the 
diftance  of  the  enemy.  The  general  muft  acquaint  this 
officer,  that  two  hours  after  he  is  fet  out,  he  will  fend  out 
another  detachment,  of  lefs  force,  with  orders  to  go  on  tha 
fide  where  the  enemy  is,  to  endeavour  to  meet  him,  and  at 
firil  fight'to  make  a  feint  or  charging  him  ;  hut,  as  if  find¬ 
ing  hint  too  ftrong,  he  will  begin  his  retreat,  direct  in  a-  ;t 
toward  the  place  where  the  troops  are  in  ambufcade- 
furnifhed  with  thefe  inil ructions  he  will  fet  out. 

Then  the  general  will  fend  for  the  officer  intended  to  com. 
mand  the  detachment  that  is  to  go  in  learch  of  the  enemy 
and  inform  him  of  that  which  is  let  out  to  form  the 


bufeade,  and  of  the  place  where  it  is  ;  he  will  order 


am- 
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advance  as  near  to  the  enemy  as  he  can,  and  to  draw  him  by 
a  feigned  retreat  upon  the  troops  in  ambufcade.  ’ 

Thefe  two  officers  fhould  be  the  only  perfons  informed 
of  the  dehgn  :  but  neverthelefs  the  commandant  of  the  de- 
tachment  which  is  to  .go  towards  the  enemy,  may  corn  mu- 
mcate  it  to  the  principal  officers  under  hi*  command  ;  fo 
that  in  cafe  he  fhould  be  taken  or  killed  in  the  retreat,  he 
that  fucceeds  in  the  command  may  be  able  to  n€i  according 
to  the  general’s  intentions.  He  mull  be  particularly  care” 
iuf,  that  no  foldier,  trooper,  huffar,  or  dragoon,  penetrate 
into  the  defign  of  the  detachment,  as  it  would  then  be  in 
the  power  of  a  fmgle  deferter  to  make  the  ambufcade  mif- 
carry.  The  detachment  which  is  to  go  and  feek  the  enemy, 
m  order  to  draw  him  into  the  ambufcade,  ou;ht  to  be  com- 
pofed  of  huffars,  unlefs  the  country  be  of  fuch  a  nature  that 
infantry  only  is  capable  of  adting. 

During  the  time  that  the  huffars  are  gone  before,  endea¬ 
vouring-  to  draw  on  the  enemy,  the  troops  in  ambufh  will 
be  on  horfeback,  and  waiting  in  filence  for  their  command, 
cr’s  order  to  go  out  and  charge.  As  foon  as  they  (hall 
have  charged  and  beaten  the  enemy,  for  fear  left  another 
detachment,  at  a  little  diftance  from  that  which  has  been 
beaten,  fhould  come  to  its  affiftance,  they  will  take  the 
ffiorteft  way,  and  march  leifurely,  but  with  order,  towards 
the  camp  or  the  quarters.  The  detachment  which  drew 
the  enemy  into  the  ambufcade,  muft  form  the  rear-guard  of 
it,  and  will  march  (lowly  on,  while  the  reft  ’  of  the  troops 
will  retreat,  conducing  the  prifoners  with  them.  If  the 
enemy  fends  any  fuccours,  as  foon  as  the  rearguard  per¬ 
ceives  them,  it  will  double  its  pace,  but  with  order;  there 
will  be  no  reafon  to.  apprehend  the  enemy’s  coming  too 
brifkly  upon  it,  becaufe  he  will  be  fearful  of  falling  into 
another  ambufcade  :  thus  the  i  ear-guard  will  retreat  with 
eafe,  and  the  troops  who  conduct  the  prifoners  have  time 
enough  to  reach  the  camp,  without  any  moleffation. 

It  is  on- thefe  occafions  that  a  man  fhould  know  how  to 
keep  his  courage  within  proper  bounds,  and  be  fenfible 
that  flight  is  glorious  :  the  defpair  of  an  enemy  that  is  fur- 
pnfed,  and  even  beaten,  is  always  to  be  feared,  when  he  is 
not  entirely  defeated.  A  man  fhould  always  be  content 
with  one  victory,  without  attempting,  a  fecond  :  he  may,, 
by  purfuing  the  enemy  too  eagerly,  fall  himfelf  into  ambu- 
fcades  more  dangerous  than  that  he  has  juft  drawn  the  enemy 
into. 

If  there  is  reafon  to  apprehend  that  the  enemy,  having 
notice  flora  fome  deferters,  are  coming  in  full  ftrength,  the 
ambufcade  muff  then  change  its  fituation  and  draw  nearer  to 
the  place  from  whence  it  fet  out..  This  will  ferve  two  pur* 
poles  ;  for  fhould  the  enemy  appear  in  force,  the  ambufcade 
will  have  the  fhorter  way  to  retreat ;  or  it  may  again  happen 

that 
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bfi  that  the  enemy,  pot  finding  the  ambufeade  in  the  places 
ra-'  ■  pointed  out  by  the  deferters,  will  imagine  it  to  be  retiled, 
“"V*'  and,  in  that  belief,  will  negleft  the  precautions  necefiary  in 
fuch  a  fituation. 

An  ambufeade  that  is  fuccefsful  may  caufe  the  deftruc- 
tion  of  a  whole  army.  The  example  cited  by  M.  de  Feu- 
quieres,  in  his  Memoirs,  on  that  head,  is  linking.  M.  de 
Luxemburg,  Hill  attached  to  the  prince,  took  all  the  bag¬ 
gage  belonging  to  M.  Turenne’s  army,  becaufe  the  lieu¬ 
tenant-general  who  commanded  the  efcort  did  not  forefee 
that  the  enemy,  {hut  up  in  his  lines  of  circumvallation  be¬ 
fore  Arras,  having  two  armies  near  his  camp  with  a  defign 
of  attacking  him  in  his  lines,  could  think  of  fending  out  a 
large  detachment  of  cavalry  on  an  enterprife  of  fuch  a  fort. 
In  the  mean  time  M.  Luxemburg,  who  was  in  ambufeade, 
within  reach  of  the  column  of  baggage,  feeing  that  the 
lieutenant-general  wras  gone  on  before  with  the  head  of  the 
efcort,  imagining’  the  baggage  in  fecurity,  marched  fpeedily 
to  the  head  of  that  column,  whofe  march  he  (lopped,  and 
turned  toward  St  Pol,  where  he  conduced  the  whole  bag¬ 
gage  belonging  to  M  Turenne’s  army,  without  his  know¬ 
ing  any  thing  of  the  matter.  It  is  thus  that,  by  the  negli¬ 
gence  of  an  officer,  and  by  an  ambufeade  feafonably  placed, 
an  army  finds  itfelf  dripped  of  all  its  baggage,  and,  as  may  be 
laid,  not  in  a  condition  of  continuing  the  campaign. 

If  this  lieutenant-general,  had  been  provided  with  fpies, 
detachments  in  front  and  on  the  flanks,  thefe  detachments 
would  have  difeovered  the  ambufeades,  and,  by  the  precau¬ 
tions  ufual  on  fuch  occafions,  he  would  have  placed  the 
baggage  of  the  army  in  fafety.  Again,  his  fpies  would 
have  given  him  notice,  that  a  large  body  of  cavalry  was 
detached  from  the  camp  before  Arras,  confequently  he 
would  have  been  upon  his  guard  ;  in  dead  of  which,  being 
full  of  a  falfe  confidence,  he  marched  as  if  in  a  champaign 
country,  and,  by  this  unpardonable  remiffnefs,  occafioned 
the  iois  of  the  whole  baggage.  An  officer  who  commands 
a  detachment  for  any  expedition  whatever,  cannot  poffibly 
take  too  much  care  to  forefee  the  checks  that  may  happen 
to  him  ;  if  he  is  beaten,  it  fhould  be  wholly  owing  to  a 
fuperioiity  of  force.  He  who,  after  having  taken  all  the 
precautions  poffible,  is  beaten  by  an  enemy  who  has  the 
advantage  o (  number,  has  nothing  to  reproach  himfelf  with: 
but  ha  who,  with  ability,  has  neverthelels  neglefted  certain 
precautions,  and  is  beat  becaufe  they  were  not  taken,  is 
certainly  culpable  in  the  eyes  of  intelligent  men. 

Sect.  III.  Of  Camps  in  offcnfive  IVar* 

To  take  an  advantageous  pofition  for  an  army  ;  to  make 
choice  of  a  fpot  that  by  its  fituation  is  drongly  fecured  ; 
to  eftabliffi  a  camp  there,  and  to  be  alfo  able  to  have  the 
army  within  didance  of  marching  ealily  to  the  enemy, 
without  fear  of  being  moleded ;  in  fhort,  to  throw  fuch 
difficulties  in  the  enemy’s  way  as  m?.y  prevent  his  haraf- 
fing  the  army,  is  one  of  the  mod  effential  branches  ot  know¬ 
ledge  for  a  general.  He  who  is  endowed  with  this  talent 
can,  with  an  inferior  army,  not  only  make  head  againft  the 
enemy,  but  alfo  caufe  his  defigns  to  mifearry  ;  fatigue  him 
the  whole  campaign  by  marches  and  counter-marches,  which 
lead  to  nothing  ;  oblige  him  to  remain  inaftive,  and  at 
length  draw  him  into  a  favourable  pofition,  where  lie  will 
be  morally  fure  ot  beating  him.  All  this  was  done  by  M- 
Turenne  in  1675,  w*10>  a*ter  hav*n£  exhauded  every  expe¬ 
dient  wheiev/ith  bis.  military  knowledge  could  furnith  him 
to  draw  M.  de  Moiitceuculi  into  a  diladvantageous  poll, 
at  length  fucceeded,  found  an  opportunity  of  attacking  him, 
snd  glorioufiy  fell  at  the  isilant  vidtory  declared  iticlt  in 
his  favour.. 
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Before  a  general  takes  the  field,  he  outfit  to  be  very  Oifcnfive 
certain  what  number  of  troops  he  (hall  have’,  that  his  ma-°ferafiol3f*v 
ga/Jnes  both  of  war  and  provifion  are  ready,  as  well  as  the 
wa££on8»  pontons,  and  all  other  implements  whatever  that 
are  necefiary  for  an  army  ;  for  events  may  happen  that  it  is 
almod  impoffible  to  forefee,  and  which  often  alter  the  bed 
concerted  defigns.  But  when  every  thing  is  in  order,  a  ge¬ 
neral  poffeffed  of  the  neceffary  talents  can  forefee  the  event 
even  before  taking  the  field  ;  he  will  know  beforehand  the 
inarches  he  is  to  make,  the  camps  he  is  to  occupy,  and  thofe 
which  the  enemy  wall  endeavour  to  feize  in  order  to  oppofe 
his  defigns. 

An  offenfive  war  is  undoubtedly  carried  on  with  greater 
cafe  in  an  open  than  in  a  mountainous  country.  But 
whether  in  the  one  or  in  the  other,  no  fupeiiority  of  number 
„  fliould  make  a  general  negleftful  of  the  "fafety  of  his  troops 
in  their  camp  ;  he  ffiould  always  be  affiduous  in  preferving 
tire  (Iridfefi  order  and  discipline  among  them  ;  one  or  two 
checks  are  generally  diffident  to  difeourage  the  foldier,  and 
take  away  that  confidence  which  he  ought  to  have  in  his 
general:  the  advanced  pods  fliould  be  well  guarded,  the 
flanks  fecured,  and  detachments  frequently  fent  out  towards 
the  enemy  ;  for  as  fuccefs  is  iufured  by  vigilance  and  care, 
fo  negligence  and  flack  difeipline  aie  ruin  to  the  moil  for¬ 
midable  army,  and  enteitaining  a  contemptible  opinion  of* 
au  enemy  renders  him  more  daiing. 

It  is  to  be  obferved,  that  a  camp  ought  never  to  be  fixed 
on  the  banks  of  riveii;  but  a  diffident  fpaee  ffiould  always 
be  left  between  them  and  the  camp,  to  draw  out  the  army 
in  order  of  battle.  If  this  precaution  is  not  taken,  it  may 
happen  that  the  enemy,  encamped  cither  near  to  or  at  a 
difiance  from  the  other  fide  of  the  river,  being  informed 
of  the  pofition  of  the  army,  will  come  in  the  night  to  alarm, 
the  camp,  and  by  a  difeharge  of  artillery  and  fmall  arms 
throw  the  whole  camp  into  confufion,  without  Hiking  the 
lofs  of  a  Angle  man.  For  this  reafon,  a  camp  fhould  always- 
be  placed  at  lead  eight  or  ten  hundred  yards  from  a  river  ; 
fo  that  the  guards  may  be  advanced  without  being  expofed, . 
and  within  the  circumference  of  the  camp  and  compafs  of 
the  guards  the  army  may  be  fupplied  with  forage  dor  at  leaft 
four  days,  and  more  ii  poffible. 

There  are  fome  fituations  for  a  camp  which  are  in  ap¬ 
pearance  (bong,  but  may  notwidiftanding  prove  very  dan¬ 
gerous,  if  care  be  not  taken  to  examine  whether  or  not  the ' 
army  can  with  eafe  come  out  of  it,  to  form  itfelf  in  orier 
of  battle  ;  or  whether  the  enemy  can  prevent  it,  by  block¬ 
ing  up  the  avenues  and  outlets.  If  this  precaution  be  not 
taken,  an  army  may  be  the  means  of  (hutting  itfelf  up  ;  as  > 
was  done  at  Seneff  in  1674,  and  by.  the  . allies  at  Afchaffen- 
bourg  in  1743. 

The  choice  and  (Length  of  a  camp  depend  on  the  pofi¬ 
tion  of  the  enemy  and  fituation  of  the  country  :  a  general 
ffiould  always  avoid  encamping  the  cavalry  in  a  wood,  and 
ffiould  be  particularly  careful  that  the  wings  are  flickered  ; 
the  woods  ffiould  be  occupied  by  the  infantry,  and  entrench¬ 
ments  thrown  up  in  front,  according  to  the  defigns  intended 
to  be  put  in  execution.  If  the  wings  are  flickered  by  a 
village,  it  fliould  'w  entrenched,  and  infantiy  poked  in  it  ; 
and  the  camp  ffiould  be  covered  by  a  river  as  much  as  pof¬ 
fible,  unlels  the  intention  is  to  march'  towards  the'  enemy  ; 
then  all  the  obfiacles  that  can  prevent  the  army  coming  up 
with  him  ffiould  be  avoided  :  but  if,  fiom  lome  fuccefl’es  of 
the  enemy,  or  from  Ins  fuperiority  of  troops,  the  general 
cannot  determine  upon  opening  the  campaign  ofFenfively, 
he  mull  ule  other  means  to  bring  it  about ;  and  in  the  mean 
time  ffiould  (Lengthen  hinifdt  in  his  camp,  efiablifli  pefts 
on  the  banks  of  the  river,  and  cove*  them  by  -continual  de¬ 
tachments  of  light  hork  5  \\hb3  by  extending  them  (elves-, 

Wi  ll-  ■ 


W  A 

n?w  will  prevent  parties  6f  the  enemy  from' pafiing  to  felze  on 

the  hind  parts  of  the  camp,  molefl  the  convoys,  and  attack 
the  foragers. 

Whatever  may  be  the  nature  of  the  country,  It  is  often 
neeeffary  to  have  corps  detached  from  the  body  of  the  army^ 
to  cover  or  keep  open  a  communication  with  fome  place,  in 
order  to  prevent  the  enemy  from  foraging  too  near  the 
camp  ;  to  preferve  the  forage  ;  to  laife  contributions  at  a 
diftance  ;  to  occupy  fome  advantageous  poll  ;  to  oblige  the 
enemy  to  divide  his  forces  in  order  to  oppofe  that  body  ; 
to  cover  the  camp  either  in  the  front  or  on  the  flanks,  ac¬ 
cording  to  that  fide  which  is  left  molt  unguarded  and  ex- 
-pofed  :  in  a  word,  there  fhould  always  be  continual  detach¬ 
ments  toward  the  enemy,  as  hath  been  the  pra&ice  of  many 
generals,  and.  particularly  of  marfhal  Saxe"  The  ftrength 
of  this  body  is  to  be  proportioned  to  the  ufe  defigntd  for 
it  by  the  general ;  but  it  is  ufually  compofed  of  light  horfe, 
fome  regiments  of  light  infantry,  and  a  brigade  or  two  of 
dragoons.  In  the  end  will  be  feen  what  ufe" fhould  be  made 
of  this  body  ;  but  in  whatever  fituation  it  is  to  be  placed, 
the  communication  between  it  and  the  army  mud  always 
be  kept  open,  that  it  may  at  any  time  be  able  to  join  it  on 
the  firft  order  ;  and  its  camp  mud  be  fo  chofen,  that  the  ge¬ 
neral  may  always  receive  intelligence  from  it  of  the  lead 
movements  made  by  the  enemy.  See  Plate  DXVJI. 

In  every  country,  and  on  every  occafion,  a  camp  is  al¬ 
ways  defedive  if  the  wings  are  not  fheltered,  or  can  be 
ealily  diftreffed  by  the  enemy  ;  if  the  front  is  not  guarded 
and  the  rear  well  covered  ;  if  the  communications  with 
the  frontier  towns  are  not  fecure  and  eafy  ;  if  there  is  any 
want  of  forage,  wood,  and  water  ;  and  if  there  are  not  de¬ 
tachments  in  front,  to  prevent  the  enemy  from  approach¬ 
ing  the  camp. 

A  general  who  joins  experience  and  ftudy  together,  ought 
to  fee  into  the  intention  of  the  enemy’s  general,  and  judge 
of  his  defigns  by  any  of  his  proceedings,  however  trifling. 

All  tliofe  who  are  dedined  to  the  command  of  armies  can¬ 
not  indeed  be  endowed  with  this  quick  and  ex?.d  eye,  that 
ready  power  of  judging  of  a  good  motion  or  a  good  pofi- 
tion  upon  the  fpot.  Some  geneials  have  excelled  in  marches, 
others  in  the  pofition  of  camps;  thefe  in  the  arrangement  of 
troops  in  order  of  battle,  tliofe  in  their  condudl  in  time  of 
a&ion  ;  others  in  providing  fubfiftenee,  others  in  projeft- 
ing  a  campaign.  There  have  neverthelefs  been  fome  of 
thefe  great  men,  whofe  genius  and  temper  have  united  and 
carried  all  thefe  qualifications  to  the  greated  degree  of  per¬ 
fection  ;  but  the  rarer  thefe  examples  are,  the  more  a  man 
ought,  by  continual  dudy,  to  endeavour  to  augment  their 
number,  and  drive  to  merit  the  honour  of  being  enrolled 
among  thofe  heroes,  the  ornament  of  mankind,  their  conn* 
try’s  fupport,  and  their  madei’s  glory. 
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Sect.  IV.  Of  the  Attack  of  an  Army  on  its  March . 


However  difficult  certain  operations  in  war  may  appear, 
they  are  neverthelefs  not  impracticable  when  a  general  knows 
how  to  take  the  neeeffary  precautions  for  leffening  thofe 
difficulties.  *1  he  attack  of  an  army  on  irs  march  feems  to 
be  above  all  reach  of  attempting  ;  whereas  the  fuccefs  of 
fnch  an  attempt  depends  only  upon  knowing  how  to  take 
proper  mealures,  on  clioofmg  the  ground,  and  on  feizing  a 
favourable  opportunity. 

When  an  army  would  attack  another  upon  its  march,  it 
fhould  endeavour  to  be  beforehand  with  it,  and,  by  the 
means  of  dolen  marches,  come  up  with  it  before  it  can  know 
any  thing  of  the  matter :  lome  parties  fhould  be  detached, 
who  mud  plaee  themielves  in  ambufcade,  in  order  to  dop 
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the  army  may  be  kept  feerbt  frtfm  the  enemy.  Whenever  offj 
a  general  hath  determined  to  attack  his  enemy,  he' fhould 
fend  off  all  the  baggage,  both  great  or  fmall,  belonging  to  — 1 
the  army  ;  and  it  fhould  be  left  in  the  rear  under  a  o^od 
eicort,  near  enough  to  join  after  viCIory,  without  the  army’s 
being  obliged  to  wait  three  or  four  days  for  it.  "  1 

i  he  geneial  fhould  be  well  allured  of  the  day  on  which 
the  enemy’s  army  fets  out ;  or  the  country  through  which 
it  is  to  march  $  whether  it  is  an  open,  mountainous,  or 
woody  country;  if  it  is  divided  by  rivers;  whether  there 
are  many  bridges  to  pais;  and  in  how  many  columns  it 
marches  :  he  ihould  alio  get  all  poflible  information  of  the 
difpofition  of  it.  In  the  third  lection  of  the  firft  part,  re¬ 
lative  to  the  march  of  an  army  in  an  open  country,  the  dif- 
polition  which  it  ought  to  make,  in  cale  it  prefents  its  front 
or  flank  to  the  enemy,  hath  been  laid  down.  The  general 
deferring  to  attack  ought  to  regulate  his  difpofitions  bv 
thofe  which  the  enemy  hath  taken,  and  which  he  can  only 
know  from  his  fpies  ;  but  if  he  cannot  reeeive  any  in  orma- 
tron  concerning  them,  the  belt  rule  for  him  is  to  iuppofe 
them  good,  and  to  form  his  own  accordingly. 

^  As  in  the  cale  ot  a  furprife  there  cannot  be  fignals  given, 
without  running  the  rifle  of  the  enemy’s  dilcovering  that  lie 
is  going  t®  be  attacked ;  it  is  therefore  neeeffary,  that  every 
general  officer  leading  columns  fhould  have  a  wateh,  regu. 
lated  by  the  general’s,  fo  as  to  march  all  at  the  fame  time, 
at  the  hour  agreed  on  and  ordered.  The  ancients,  delli- 
tute  of  watches,  regulated  their  motions  by  the  coin*  of 
the  ftars ;  and  it  is,  without  doubt,  on  that  aecount  that 
Polybius,  Onozander,  aElian,  and  many  others,  exhorted 
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military  men  to  the  itudy  of  aftronomy  :  but  as  it  is  not 

nffpn  f'T't  of  ^  ~ _ 1  1  •  i  1  .  _ 
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often  that  an  army  marches  by  night,  this  knowledge 
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be  very  nfelefs  for  an  attack  in  the  day-time  ;  befides,  the 
lun,.  by  which  they  were  alfo  regulated,  could  be  no  way 
lerviceable  to  them,  fhould  the  iky  be  overcaft. 

.  ^e  general  s  intention  is  to  attack  the  enemy’s  army 
in  front,  he  muff  detach  all  his  light  troops,  fuftained  by  a 
large  body  of  cavalry  and  fome  battalions,  with  orders  to 
liarafs  the  flanks,  in  order  to  perplex  the  enemy  with  re¬ 
gard  to  the  real  attack.  It  is  impoffible  to  give  the  enemy 
too  many  falfe  p.larms  with  regard  to  what  is 'really  dcfigu- 
the  iiufTars,  from  their  readineis  in  retreating,  and  their 
qnicknefs  in  paffing  from  one  fpot  to  another,  are  the  fit- 
telt  troops  for  thefe  fort  of  expeditions.  The  fame  rule 
ought  to  be  obferved  if  the  real  attack  is  defigned  to  be 
upon  the  hank ;  then  the  falfe  attacks  fhould  be  upon  the 
ront.  In  Santa  Cruz  may  be  feen  the  difpofitions  which 
he  has  made  to  attack  an  army  on  its  march. 

Stratagem,  and  the  means  of  furprihng  an  army,  are  al¬ 
lowable  in  war,  provided  treachery  is  avoided.  Whild  the 
l.j.w  of  nations  is  not  infringed,  fuccefsful  flrata^ems  add 
luftre  to  the  genius  of  the  general  ;  but  there  is  no  pro- 
feuon  m  which  rectitude  of  mind  is  more  neeeffary  than  in 
that  of  war. 

In  order  to  carry  on  a  furprife  by  ftratagem,  one  of  the 
molt  ceitain  methods  is,  to  calculate  what  time  is  necefiary 
for  the  army  to  arrive  at  day- break  near  the  road  by  which 
the  enemy  is  to  pafs,  fo  as  to  be  able  to  examine  the  coun¬ 
try,  and  make  the  neeeffary  difpofitions  tor  the  attack.  In 
an  open  country  the  army  may  be  concealed  behind  corn, 
or  behind  a  riling  ground.  Prince  Eugene,  in  1702,  after 
the  battle  of  Croilolo,  having  gained  lome  days  march  of 
the  king  of  Spain,  polled  liimfelf  between  the  Zero  and  the 
1  o.  He  fo  well  concealed  his  army  behind  the  bank  of 
the  Zero,  that  the  combined  army  of  France  and  Spain, 
which  was  on  its  rnareh,  and  ready  to  enter  into  its  camp, 
was  obliged  to  range  itfelf  in  order  of  battle,  and  to  fight, 


1,  ,  -  - - tu  1  ctngc  iiieii  in  order  ot  battle,  and  ti 

xul  the  comers  and  goers,  fo  that  the  march  and  defigns  of  without  having  fcarcely  time  to  make  any  difpcCtioi 
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fftftli  A  woody  country  offers  more  expedients  for  the  conceal¬ 
ed  {npf  of  troops  :  but  as  it  is  to  be  fuppofed  the  enemy’s  ad- 
'V  vanced  guaid  will  be  advanced  at  leatt  a  half  or  three  quar¬ 
ters  of  a  league,  to  fcour  the  country ;  therefore,  if  the 
general’s  defign  is  to  attack  the  enemy’s  flank,  he  mull 
prefen t  fome  cavalry  and  huflhrs  in  the  front  of  the  ene- 
ir.y’s  army,  fo  as  to  engage  his  attention.  Some  infantry 
fhould  be  placed  in  the  woods,  in  the  rear  of  thefe  troops, 
in  order  to  fuftain  them  :  this  cavalry  and  the  huflars  fhould 
retire  in  proportion  as  the  advanced  guard  advances,  in  or¬ 
der  to  induce  the  enemy  to  believe  they  are  not  fufficiently 
{Iron?,  and  that  the  reaion  of  their  advancing  was  only  to 
examine  the  march  of  the  army.  As  foon  as  the  enemy 
fliall  have  reached  the  place  agreed  on  by  the  generals  lead¬ 
ing  columns  that  are  to  attack,  the  body  of  infantry  that 
is  in  ambufeade  in  the  wood,  the  number  of  whofe  columns 
1  fhould  be  regulated  according  to  the  fituation  of  the  coun- 
t  try,  will  march  filently,  and  near  enough  to  the  enemy, 
and  will  charge  him  with  bayonet 9,  without  giving  him 
time  to  recover  himfelf ;  during  this  attack  the  cavalry, 
dragoons,  and  huflars,  who  keep  the  enemy’s  front  in  awe, 
will  charge  the  troops  who  have  paffed  the  wood  and  fpread 
themfeives  over  the  plain.  Thefe  troops  of  cnvalry  mud  be 
fuftained  by  the  infantry  which  was  in  their  rear  in  the 
wood,  and  which  (hould  be  furnifhed  with  cannon.  Thefe 
two  attacks,  made  one  after  the  other,  but  at  fome  fmall 
i  diftance  of  time,  will  render  the  enemy  doubtful  with  re¬ 
gard  to  the  difpofitions  he  is  to  make ;  he  will  be  unde¬ 
termined  where  to  fend  a  ffi  fiance,  as  the  cannon  which  he 
will  hear  at  the  head  will  induce  him  to  believe  that  attack 
the  real  one  :  he  will  fly  to  that  part,  and  will  consequently 
weaken  the  flank,  which  is  defigned  to  be  attacked  by  all 
the  infantry.  By  this'  diverfion  the  flank  will  with  greater 
eaie  be  broken  through,  and  the  enemy  taken  in  rear :  the 
enemy  thus  furrounded,  and  finding  himfelf  between  two 
fires,  cannot  avoid  being  beaten. 

It  is  more  difficult  to  form  ambufeades  in  an  open  coun¬ 
try,  particularly  for  a  whole  army,  unlefs  it  fhould  find  a 
bank  like  that  at  Zero  ;  then  the  general  fhould  cenfider 
whether  or  not  the  attack  of  the  army  on  its  march  is  prac¬ 
ticable.  If  the  general  by  his  fuperiority  can,  without 
weakening  himfelf,  divide  his  army,  and  find  means  to  con¬ 
ceal  it,  he  will  attempt  the  attack,  provided  that  each  de¬ 
tached  body  is  polled  before  the  enemy  has  begun  his  march, 
and  that  they  can  all  join  on  the  firft  order,  without  a  pof- 

f  Ability  of  being  cut  off  or  finding  any  obflacle  to  prevent 
their  marching  up  to  the  enemy  :  but,  in  order  to  a.  greater 
certainty  of  fucceis,  thefe  firft  difpofitions  being  made,  great 
exaftnefs  in  giving,  and  diligence  in  the  execution  of  the 
orders,  is  neceffary  ;  each  feparate  body  fhould  charge  at 
the  fame  time,  and  at  different  parts.  But  as  the  attack 
may  prove  unfuccefsful,  whether  owing  to  the  good  difpo- 
fition  of  the  enemy,  or  whether  becauie  the  attacks  were 
not  made  together  or  executed  with  equal  vivacity,  it  is  ne- 
ceffary  that  the  general  fhould  have  provided  for  a  retreat, 
and  that  the  officers  commanding  different  bodies  fhould 
know  after  what  manner  and  from  what  part  it  is  to  be¬ 
gin.  For  the  greater  fccurity,  the  general  officers  ought 
to  communicate  their  inftruftions  to  the  commanding  of¬ 
ficer  of  each  body  competing  that  which  they  command, 
fo  that  at  the  time  of  the  attack  or  of  the  retreat,  they 
may  inllantly  comprehend  the  meaning  of  whatever  they  are 
ordered  to  perform. 

If  the  army  intending  to  attack  the  enemy  on  his  march 
is  weaker,  or  equal,  either  in  number  or  in  the  nature  of 
the  troops,  it  is  then  only  the  fitnation  of  the  country,  and 
the  facility  with  which  the  enemy  may  be  furprifed,  that 
fhould  determine  the  attempt  of  this  grand  enterprise.;  the 


prudence  of  the  general,  his  experience  *,  that  of  the  gene-  OfFenfive 
rals  who  are  under  his  command;  the  quality  of  his  troops  ■  Operation? 
whether  they  are  well  difeiplined  or  not ;  whether  they  are  ~ 
compofed  of  one  or  of  many  nations  ;  the  quality  of  the 
troops  to  be  attacked  ;  and,  in  fhort,  the  genius  of  their  ge¬ 
neral,  are  circumflances  by  which  the  attacking  or  not  at¬ 
tacking  fhould  be  decided.  It  is  impofiible  to  be  decifive 
upon  thefe  circumflances,  which  depend  entirely  upon  the 
ground,  upon  the  vigilance  of  the  enemy’s  general,  upon  the 
order  which  he  caufes  his  troops  to  obferve  in  their  march, 
and  in  fhort  upon  the  troops  under  his  command.  A  general, 
at  the  head  of  a  well-difciplined  army,  compofed  of  veterans 
and  good  general  officers,  will  undertake  and  execute  de- 
figns  which  he  would  not  even  dare  think  of  with  a  new- 
raifed  army,  however  numerous ;  it  is  alfo  very  difficult 
to  furprife  a  vigilant  general,  who  is  betides  a  good  fol- 
dier,  and  who  is  alfo  affifted  by  the  counfels  of  able  and  in* 
telligent  officers^ 

A  general  fhould  alfo  be  guided,  in  attacking  the  enemy 
on  a  march,  by  the  country  and  the  nature  of  the  troops  of 
which  his  army  is  compofed.  If  the  enemy  marches  through 
an  open  country,  and  the  general  is  equal  to  him  in  infan¬ 
try  but  fuperior  in  cavalry,  he  fhould  make  no  hefitation  in 
attacking  him  ;  but  if  the  country  is  woody  or  mountain¬ 
ous,  and  the  enemy’s  army  is  more  numerous  in  cavalry  than 
infantry,  the  general  has  ftill  the  fame  advantage,  with  a 
fuperiority  of  infantry  ;  becaufe  the  enemy’s  cavalry  in  thofe 
kind  of  countries  is  unable  to  aft  againft  infantry  ;  and  the, 
infantry  alfo  which  the  enemy  may  have  will  never  be  fut- 
ficiently  ftrong  to  maintain  itfelf  upon  the  heights  againfl 
forces  fo  fuperior  :  and  if  the  heights  are  forced,  there  can 
be  no  doubt  of  the  enemy’s  being  beaten,  of  his  cavalry¬ 
being  ruined  and  crufhed  to  pieces,  or  that  his  retreat  will 
be  attended  with  great  difficulty,  and  that  he  will  lofe  the 
greater  part,  if  not  the  whole,  of  his  army. 

Sect.  V.  Of  the  Attack  of  entrenched  Camps. 

The  principles  of  war  among  all  nations  and  in  all  times 
have  been  ftill  the  fame;  but  the  little  experience  of  the 
early  ages  of  the  world  would  not  permit  thofe  principles  ta 
unfold  themfeives,  as  they  have  fince  done,  and  to  which  it: 
is  owing  that  new  expedients  both  for  attack  and  defence 
have  been  difeovered. 

What  a  fenfible  difference  is  there  in  the  military  art, 
fuch  as  it  at  prefent  is,  compared  with  that  of.  which  the 
rules  are  handed  down  to  us  by  Onozander,  Vigetius,  the 
erhperor  Leo,  Frontinus,  iElian,  and  many  others?  1  he 
towns,  in  their  times,  had  no  other  defence  than  walls, 
railed  at  a  great  charge,  flanked  at  little  diflance3  with 
towers,  and  a  large  ditch  in  front  :  it  is  true  that  the  little 
force  of  their  weapons  contributed  much  to  the  advantages 
of  their  fortifications.  Their  entrenched  camps  had  only 
a  large  ditch  with  fome  waggons  placed  behind  it  ;  and 
whenever  the  ancients  were  willing  to  praftife  all  the  arx 
at  that  time  known  in  war,  they  furrounded  the  camp  with 
walls,  in  the  fame  manner  as  they  did  their  towns,  with 
towers  at  little  diilances.  Of  this  kind  was  Pompey’s.camp 
at  Dyrachium  in  Epirus,  the  plan  of  which  is  given  in  the 
marfhal  dc  Puyfegur’s  Art  of  War  :  the  wall  by  which  it 
was  furrounded  was  15,000  paces  in  extent. 

The  emperor  Leo  was  unacquainted  with  any  other  me¬ 
thod  of  entrenching  a  camo,  than  by  heaping  fafeines  to¬ 
gether,  putting  trees  upon  one  another,  and  pofting  advan¬ 
ced  guards. 

The  experience  which  hath  been  fince  acquired,  hath, 
without  increafing  the  labour*  rendered  the  works  of  places 
ftronger,  and  eafter  to  be  defended  ;  the  labour  of  the  ea- 
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camps  hath  been  ffiortened  ;  they  have 
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taken  a  new  form  ;  and  being  conftruaed  upon  the  fame 
principles  as  the  fortifications  ot  towns,  they  are  become 
more  difficult  to  be  forced  (fee  Part  L  fed.  vi.).  By  this 
fame  expenence  the  means  of  attacking  them  hath  been  dif- 
covered  ;  and  in  proportion  as  offerdive  weapons  have  chan¬ 
ged,  and  are  become  more  powerful,  the  fyftem  of  fortifica¬ 
tion  has  been  new- modelled. 

Let  an  army  be  fuppofed  entrenched  behind  lines  where 
ait  and  na  ure  are  both  joined;  whofe  flanks  are  fuftained 
and  fecured,  furniffied  with  troops  and  artillery  alon?  the 
whole  front,  with  more  troops  behind  to  fuftain  thofe  which 
line  the  lines.  The  general  who  would  attack,  ought  firft 
to  furvey  the  fituation  of  the  lines  himfelf,  and  as  much 
as  poffible  the  enemy’s  difpofition  ;  he  ffiould  examine  the 
conftru&ion  of  the  lines,  how  they  are  fupported,  their  ex¬ 
tent,  and  whether  the  foil  is  firm  or  light.  As  foon  as  he 
fhall  be  perfc&ly  acquainted  with  thefe  circumftances,  he 
may  form  his  plan  of  attack,  and  caufe  his  army  to  march 
in  as  many  columns  as  there  are  attacks  to  be  made  ;  but 
lie  ffiould  endeavour  as  much  as  poffible  to  occupy  the 
whole  front  of  the  enemy,  in  order  to  prevent  him  from 
fending  afiiftance  to  thofe  places  where  the  attack  will  be 
brifkeft.  [  he  head  of  each  column  fhould  be  well  furniffied 
with  artillery  ;  and  as  foon  as  it  fhall  be  within  difiance  of 
cannonading  the  lines  with  effe&,  it  fhould  keep  up  a  brifk 
and  continual  fire  for  the  fpace  of  an  hour  at  leaft,  fo  as 
to  beat  down  the  earth  of  the  parapet,  and  tumble  it  into 
the  ditch,  which  will  in  fome  meafure  render  the  pafTage 
of  it  lefs  difficult  for  the  troops.  The  time  of  the  attack 
ffiould  be  an  hour  before  day,  fo  that  the  cannon  may  have 
fired  before  the  enemy  fhall  know  where  to  dire&  his  artil¬ 
lery  :  after  every  difeharge,  the  fituation  of  the  cannon 
ffiould  be  changed  either  to  the  light  or  the  left,  in  order 
to  deceive  the  enemy’s  gunners,  and  prevent  their  knowing 
where  to  dired  their  pieces.  If  there  fliould  be  any  height 
•within  proper  diftance,  the  cannon  ffiould  be  planted  upon 
it :  if  the  cannon  can  be  brought  to  crofs  each  other  upon 
the  lines,  the  artillery  will  then  have  a  very  great  effedl. 

The  infantry  ffiould  follow  the  artillery,  furniffied  with 
hurdles,  planks,  fafeines,  pick-axes,  and  (hovels  ;  the  fafeines 
will  ferve  to  fill  up  the  wells,  if  there  are  any,  before  the 
ditch  ;  or  if  there  are  no  wells,  they  will  fill  up  the  ditch, 
and  the  hurdles  will  be  thrown  over  them.  The  cavalry 
fhould  be  formed  in  two  lines  in  the  rear  of  the  infantry, 
order  to  fufiain  it.  The  general  ffiould  endeavour  to 
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find  fome  ridges,  to  conceal  the  cavalry  from  the  enemy  ; 
hut  ffiould  there  be  none,  it  muft  be  placed  at  fuch  a  dif¬ 
tance,  as  not  to  be  expofed  to  the  caiman  of  the  lines  ;  for 
fhould  it  be  placed  too  near,  it  will  very  foon  be  deftroyed, 
without  having  it  in  its  power  to  be  of  any  fervice.  In  the 
beginning  of  an  attack  of  lines,  the  cavalry  cannot  be  of 
any  affillance,  and  cannot  even  aft  till  the  infantry  hath  pe¬ 
netrated  in  fome  part.  It  would  therefore  be  ufclcfa  to 
caufe  it  to  advance  too  near,  provided  it  is  within  reach  of 
marching  readily  when  the  infantiy  has  paffed,  and  hath 
made  a  pafTage  large  enough  for  it,  by  beating  down  the 
lines  and  filling  up  the  ditch  ;  the  cavalry  then  will  have 
r.o  more  to  fear  from  the  cannon  of  the  lines,  becaufe 
the  enemy’s  attention  will  be  more  engaged  with  endea¬ 
vouring  to  repul fe  the  infantry,  than  with  firing  upon  the 
-cavalry.  As  foon  as  the  lines  have  been  beaten  down,  and 
the  enemy  thrown  into  confufion,  the  infantry  ffiould  march 
refolutely  and  together  ;  and  fliould  take  care  to  leave  room 
for  the  artillery,  fo  that  it  may  advance  at  the  fame  time, 
and  continue  its  fire.  The  attack  ffiould  be  made  by  the 
grenadiers,  fuftained  by  the  piquets  :  they  will  protect  the 
Jfeldkr$  who  fill  up  the  wells  and  the  ditch ;  and  as  foon  as 
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they  find  an  opportunity  of  palling,  they  will  endeavour  to  or 
get  over  the  entrenchments,  fuftained  by  the  whole  in  Optr! 
fantry  of  the  column,  which  will  then  be  difencumbered  A 
of  the  fafeines,  hurdles,  See.  in  order  to  drive  the  enemy 
from  his  lines.  As  foon  as  there  are  foldiers  enough  upon 
the  lines  to  bear  the  refiftence  of  the  enemy,  the  foldiers 
who  have  the  fhovels  and  pick  axes,  and  who  oupht  to  be 
laft,  will  finilh  the  filling  up  of  the  ditch  by  beating  down 
the  parapet  of  the  lines,  and  making  an  opening  fufficient 
for  the  pafTage  of  a  fquadron  in  order  of  battle.  Then  the 
whole  infantry  of  the  column  that  has  broke  through,  will 
pafs  and  divide  into  two  parts,  to  let  the  cavalry  pafs,  which 
will  form  under  the  cover  of  the  fire  of  the  infantry,  and 
will  not  attack  the  enemy’s  cavalry  till  it  fhall  have  colleded 
its  whole  force  together. 

If  one  of  the  attacks  fucceeds,  on  the  firft  news,  which 
will  foon  be  fpread  throughout  the  army,  all  the  troops  at 
that  time  ought  brifkly  to  attack  the  whole  front  of  the 
line,  in  order  to  employ  the  enemy,  and  prevent  his  fend¬ 
ing  afiiftance  to  that  part  that  is  forced.  The  referve, 
which  is  compofed  of  infantry  and  cavalry,  ought  to  join 
the  troops  that  have  broke  through  the  lines,  to  fuftain  the 
cavalry  which  is  charging  that  of  the  enemy,  and  cannot 
be  fuftained  by  the  infantry  who  pafied  firft,  becaufe  it  is 
employed  in  taking  the  enemy  in  flank  to  the  right  and 
left.  In  this  fituation,  when  the  referve  and  all  the  cavalry 
which  followed  the  column  that  hath  pafied,  and  to  which 
others  may  yet  be  Joined  fhall  have  pafied,  it  ffiould  attack 
the  enemy ;  if  it  is  repulfed,  it  can  never  be  to  any  great 
diftance,  becaufe  it  has  infantry  behind  it,  to  fuftain  it,  and 
by  its  fire  to  ftop  the  enemy.  If  the  lines  are  forced  by 
many  columns,  the  fuccefs  and  alfo  the  defeat  of  the  enemy 
will  be  thereby  rendered  more  certain. 

When  the  duke  of  Savoy  and-  prince  Eugene,  ftill  en¬ 
camped  between  the  town  of  Pianeza  and  la  Venerie,  in 
1706,  marched  to  attack  the  lines  of  the  French  army  that 
fcefieged  L  urin,  they  caufed  their  armies  to  march  in  eight 
columns  ;  the  infantry  formed  the  advanced  guard,  the  ar¬ 
tillery,  diftributed  by  brigades,  marched  at"  the  head  be¬ 
tween  the  columns,  the  cavalry  was  behind  in  fix,  and  out 
of  reach  of  cannon-ffiot. 

The  difpofition  of  marffial  de  Coigny  in  1744,  In  order 
to  attack  the  lines  of  Wiflembourg,  of  which  the  enemy 
‘were  in  pofTeffion,  was  fimilar  to  this,  except  that  the  whole 
of  his  army  had  not  time  to  get  up;  but  as  the  moments  were 
precious,  he  did  not  wait  for  it.  The  army  which  came 
from  Landau  divided  itfelf  into  four,  which  formed  the  four 
attacks ;  one  of  which  was  at  Wifiembourg,  the  other  at 
the  mill  between  that  town  and  the  village  of  Picards,  the 
third  at  the  village  of  Picards,  and  the  laft  was  made  above 
that  village,  which  was  entrufted  to  the  Heflian  troops. 

His  cavalry,  which  was  behind,  pafied  after  the  infantry 
had  broke  through  the  lines  ;  but  the  enemy  were  then 
almoft  either  killed  or  taken,  and  thofe  who  could  fave 
themfelves,  retired  to  Lautrebourg,  where  their  army  had 
afiembled  after  having  paffed  the  Rhine.  It  is  difficult  to 
determine  which  is  moft  to  be  admired,  whether  the  gene¬ 
ral’s  difpofitioTi,  the  quicknefs  and  exa&nefs  of  his  eye,  and 
his  coolnefs  in  a  circumftance  fo  delicate,  or  the  courage 
of  the  French  troops,  who  forced  thefe  lines  in  lefs  than 
two  hours. 

As  foon  as  the  enemy  is  beat  and  abandons  his  lines,  he 
muft  be  purfued,  but  with  precaution.  The  vivaeity  with 
which  he  fhould  be  purfued  depends  upon  the  order  with 
which  he  retires  :  if  it  is  an  open  country,  the  general  may 
follow  him  fo  long  as  he  fees  all  clear  before  him  ;  but  if 
the  country  is  divided  with  defiles  and  woods,  it  would  by 
no  means  be  prudent  for  him  to  engage  himfelf  in  them 
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■fit five  for  fear  of  any  ambufeades  being  placed  there  by  the  enemy, 
Options.  jn  order  to  fecure  his  retreat  :  neverthelefs,  the  general 
fhouid  endeavour  to  make  the  mod  of  his  vidlory,  and  fhouid 
never  be  content  to  win  a  battle  by  halves  ;  at  lead  it  fhouid 
be  carried  fo  far  as  to  make  the  enemy  fenfible  of  his  lofs, 
and  of  rendering  him  incapable  of  continuing  openly  in  the 
held. 

But  if  the  army  that  attacks  the  lines  fhouid  be  unable 
to  force  them,  after  many  repeated  attacks,  and  if  the  general 
perceives  that  his  troops  are  difcouraged,  "lie  fhouid  imme¬ 
diately  retire.  If  the  retreat  is  made  over  an  open  country, 
he  fhouid  begin  it  by  marching  ofF  the  cannon,  the  imantry 
next,  and  the  cavalry  will  form  the  rear-guard  in  two  or 
three  lines;  the  buffers  and  dragoons  will  be  upon  the  flanks 
of  the  cavalry ;  if  there  are  any  defiles  or  woods  to  pafs 
through,  the  general  fhouid  leave  fome  infantry  at  the  en¬ 
trance  of  them,  to  fuftain  and  prote&  the  cavalry,  which 
will  retreat  by  files.  If  the  enemy  is  in  full  flrength,  the 
general  fhouid  leave  fome  field- pieces  with  the  infantry  that 
is  polled  at  the  entrance  of  the  woods  and  defiles,  which 
will  certainly  flop  the  enemy’s  impetuofity  :  if,  on  the  con¬ 
trary,  the  enemy  purfues  the  army  with  only  a  few  troops, 
it  will  be  proper  to  charge  him  if  he  approaches  too  near. 
In  this  difpofition  an  army  may  retreat  eafily,  provided  that 
order  is  obferved,  and  the  movements  not  made  with  too 
much  precipitation. 
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Sect.  VI.  Of  the  Attack  of  a  Convoy . 


The  fame  motive  that  ought  to  oblige  a  general  to  prac- 
tife  every  refource  of  art,  in  order  to  conduft  the  efcort  of  a 
convoy  in  fafety,  fhouid  alfo  induce  him  to  ufe  the  fame  ex¬ 
pedients  to  carry  off  the  enemy’s  fubfiflence  ;  for  to  deprive 
him  of  the  means  of  fubfi fling,  is,  in  reality,  to  overcome 
him  without  fighting. 

An  advantageous  method  for  attacking  a  convoy  is,  by 
forming  three  attacks,  one  real  and  two  falfe.  Thofe  at¬ 
tacks  are  called  real  which  the  troops  make  with  vigour  and 
in  full  ftrergth,  and  when  their  charging  is  provided  for  and 
determined  ;  the  j 'life  ones  are  when  the  enemy’s  intention  is 
only  to  keep  back  the  enemy,  and  prevent  his  fending  affift- 
ance  to  the  troops  that  are  really  attacked. 

Thefe  attacks,  true  or  falfe,  are  determined  by  the  fitua- 
tion  of  the  country,  and  in  proportion  to  the  degree  of  eafe 
with  which  the  convoy  may  be  turned  from  the  road  it  is  in ; 
that  is,  if  the  general  fhouid  meet  with  an  avenue  near  the 
advanced  guard,  which  will  draw  the  enemy  fome  diflance 
from  his  main  body,  and  which  alfo  leads  to  that  of  the 
troops  which  attack,  it  is  at  that  part  the  real  attack  fhouid 
be  made :  if  this  avenue  is  found  at  the  rear-guard,  the  two 
falfe  attacks  fhouid  be  made  at  the  advanced  guard  and  at 
the  centre,  fuppofing  there  is  an  opportunity  o*  attacking 
the  centre.  Thefe  falle  attacks  ought  to  be  fufficiently  nu¬ 
merous  in  troops,  to  be  able  to  employ  the  enemy,  without 
running  a  hazard  of  being  beaten,  and  to  prevent  his  fending 
afliflance  to  other  parts. 

If  the  troops  defigried  to  attack  the  convoy  are  fuffieient- 
ly  numerous,  although  divided  into  three  bodies,  to  attack 
every  part  at  the  fame  time  with  equal  vigour,  the  fuccefs 
will  thereby  become  more  certain.  The  efcort  of  a  convoy 
is  often  more  numerous  than  the  troops  which  attack  it ;  hut 
it  being  certainly  weakened  by  the  divifion  it  is  obliged  to 
make  in  order  to  guard  the  whole  length  of  the  convoy,  the 
troops  which  attack  have  greatly  the  advantage,  although 
inferior  in  number,  becaufe  thofe  wThich  they  attack  cannot 
tend  abidance  to  the  parts  attacked,  eipecially  if  attacked 
on  all  fides. 

If  the  road  is  wide  enough,  and  there  is  room  for  a  wag- 
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gon  to  turn,  the  general  fhouid  rather  choofe  to  attack  the  OfTcnfiv! 
advanced  and  rear  gua-ds  than  the  centre,  to  prevent  the  °Pera  1 <U9> 
enemy’s  faving  any  of  the  waggons  belonging  to  the  rear-  ~  c—* 

guard,  which  will  undoubtedly  be  the  cafe,  if  only  the  ad¬ 
vanced  guard  and  centre  are  attacked.  If  the  road  is  fo 
narrow  that  the  waggons  cannot  turn  about  in  order  to  go 
back,  the  general  fhouid  attack  the  advanced  guard,  and  em¬ 
ploy  the  centre  ar.d  rear-guard  as  much  as  poffible. 

A  convoy  may  alfo  be  attacked  at  the  opening  of  a  de¬ 
file  into  a  fmall  plain  ;  then  it  is  again  the  advanced  guard 
that  the  general  fhouid  attack,  though  he  fhouid  alfo  con¬ 
trive  to  have  the  rear-guard  attacked  at  the  fame  time.  The 
troops  in  the  centre  will  be  confufed,  and  not  know  where 
to  fetid  affiftance,  becaufc  they  will  hear  firing  both  in  front 
and  rear  ;  neverthelefs,  the  general  fhouid  defer  charging 
till  part  of  the  waggons  are  palled,  and  the  troops  of  the 
centre  are  ft  ill  on  this  fide  the  defile.  An  attack,  when 
unforefeen,  brifk,  and  fuflained,  can  never  fail  of  fucceeding, 
particularly  when  the  troops  attacked  are  fo  divided  as  not 
to  have  it  in  their  power  to  aflifl  each  other;  and  if  the 
whole  convoy  is  not  taken,  there  is  almoft  a  certainty  of 
taking  a  great  part  of  it,  or  at  lead  of  fetting  it  on  fire,  and 
hamdringing  the  horfes,  if  there  is  not  time  to  carry  them 
off. 

The  fuccefs  of  thefe  attacks  partly  depends  upon  the 
choice  of  thofe  places  where  the  troops  which  are  to  fall 
upon  the1  convoy  are  placed  in  ambufeade ;  the  mod  fecure 
are  thofe  which  are  lead  liable  to  the  infpe&ion  of  the  ene¬ 
my’s  parties.  Jt  is  fufficient  to  have  fentries  upon  the  tops 
of  the  hills,  fo  that  they  may  fee  into  the  roads,  arid  give 
notice  when  the  convoy  is  near  the  place  appointed  for  the 
attack  ;  then  the  troops  charged  with  the  attack  of  the  rear¬ 
guard,  having  nothing  more  to  apprehend  from  being  dis¬ 
covered  by  the  enemy’s  parties,  may  draw  near  the  entrances 
of  the  avenues. 

If  the  ambufeade  is  difeovered,  the  conduct  which  ought 
to  be  obferved  by  the  troops  compofing  it  depends  entirely 
upon  their  force  and  that  of  the  efcort  ;  neverthelefs,  even 
when  they  are  wreaked,  the  attack  fhouid  be  attempted, 
which,  if  unfuccefsful,  will  at  lead  have  retarded  the  march 
of  a  convoy,  for  want  of  which  the  enemy  may  be  greatly 
didreffed.  A  general  never  rifks  much  in  attacking  a  con¬ 
voy  ;  the  obje<ff  of  the  officer  commanding  the  efcort  being 
to  condudl  it  in  fafety,  and  to  avoid  fighting  :  it  is  the  fame 
with  the  efcort  of  a  convoy  as  with  a  chain  of  forage, 
the  end  of  which  is  only  to  complete  it  ;  and  confequently 
the  troops  charged  with  them  will  rather  be  attentive  to 
execute  the  orders  which  have  been  given  them,  than  to  pur- 
fue  the  enemy,  although  beaten  and  driven  baj^k. 

When  a  convoy  marches  through  an  open  country,  there 
fhouid  be  many  ambufeades  formed :  an  enemy  is  lefs  ap- 
prehenfive  in  an  open  country,  becaufe,  feeing  all  before 
him,  his  fearches  become  the  lefs  exadl,  in  proportion  as  the 
country  is  unfavourable  for  troops  to  form  ambufeades  ;  ne¬ 
verthelefs,  a  general  may  always  find  fome  hollows,  heights, 
or  places  of  the  fame  nature,  where  troops  may  be  conceal¬ 
ed.  As  foon  as  the  convoy  diall  be  arrived  at  the  place  fix¬ 
ed  on  for  the  attack,  the  general  fhouid  fall  upon  the  ad¬ 
vanced  and  rear-guards,  in  order  to  take  in  the  whole,  and 
to  induce,  if  poffible.  the  troops  in  the  centre  to  divide 
themlelves,  to  run  to  their  affidance ;  then  the  third  ambuf¬ 
eade  mud  fhow  itfelf,  and  attack  the  centre,  and  endeavour 
to  divide  the  convoy,  before  the  commandant  of  the  efcort 
has  had  time  either  to  park  it  or  double  it  up.  If  the 
general  fucceeds  in  dividing  the  convoy,  and  if  the  troop3 
in  the  centre  of  the  efcort  are  beaten  and  broke,  he  fhouid 
detach  fome  infantry,  cavalry,  and  huffars,  in  puriuit  of 
them :  the  remainder  mud  be  divided  into  two  parts,  in  or- 
4  Z  der 
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0°Stfr^  °,er  t0  a!rck  ti  e  b’ni#K£  tbe  convoy;  after  which 

^4—  ‘  lbtT  rauft  Jom  thofe  who  attack  the  advanced  and  rear¬ 

guards.  The  troops,  when  re-united,  ought  to  make  this 
attack  with  vigour,  and  entirely  determine  the  defeat  of 
the  efcort,  and  confequently  the  taking  of  the  convoy. 

A  convoy  that  is  divided  is  half  taken,  as  foon  as  the 
detachment  of  the  centre  is  beaten  ;  becaufe  the  vidlori- 
ous  troops  can  be  divided,  and  part  fent  in  purluit  of  the 
body  that  is  beaten,  and  the  other  cart  emoloyed  to  rein¬ 
force  thofe  who  Rill  meet  with  refiftance;  whereas,  if  only 
one  pai t  is  attacked,  that  which  is  not  attacked  can  readily 
lend  a  RiR  a  nee,  Specially  in  an  open  country,  where  there  is 
nothing  to  prevent  either  cavalry  or  infantry  from  acting, 
and  being  a  mutual  affiftance  to  each  other, 

A  general  who  would  attack  a  convoy  never  runs  any 
hazard  by  dividing  his  troops,  in  order  to  divide  thofe  of 
the  enemy  :  the  more  the  troops  of  an  efcort  are  divided, 
with  the  greater  eafe  will  they  be  beaten.  An  officer  who 
would  attack,  fhould  know  the  flrcngth  of  the  efcort,  in  or¬ 
der  to  regulate  the  number  of  his  troops  by  the  enemy’s, 
and  to.  be  proportionably  fironger.  He  who  is  attacked, 
being  ignorant  of  his  enemy’s  force,  and  being  charged  on 
all  fides,  is  at  a  lofs  where  to  fend  affiftance,  and  how  to 
take  care  of  every  part  :  he  who  attacks  by  the  knowledge 
he  fliould  have  of  the  country,  is  enabled  to  poll  his  troops 
alter  fuch  a  manner  as  to  employ  all  thofe  belonging  to  the 
enemy,  without  weakening  himfelf.  The  troops  which  at¬ 
tack  have  certainly  great  advantages,  becaufe,  in  dividing 
them,  they  are  ft  ill  fironger  than  the  body  attacked  ;  and 
then  they  can  choofe  the  place  moll  favourable  for  the  at¬ 
tack:  whatever  may  be  the  precautions  taken  by  the  officer 
commanding  the  efcort,  whatever  rrry  be  his  vigilance,  it  will 
be  Very  difficult  for  him,  confidering  thefe  different  attacks 
and  the  number  of  the  enemy’s  troops,  to  difpofe  his  own 
with  .  f efficient  quicknefs  to  place  the  convoy  in  fecurity, 
especially  if  the  attack  is  made  with  great  quicknefs  'and 
vigour. 

When  a  convoy  is  to  be  attacked  as  it  paffes  a  bridge, 
the  .commanding  officer  fhould  divide  his  troops  into  three 
bodies,  placing  two  of  them  in  ambufeade  on  that  fide  of  the 
bridge  to  which  the  convoy  is  advancing,  and  the  third  on 
the  fide  from  which  it  is  marching.  All  the  three  bodies 
fhould  remain  concealed,  if  poffiLle,  till  the  advanced  guard 
of  the  convoy,  the  body  at  the  centre,  and  fome  of  the  wag¬ 
gons,  have  pafted  the  bridge ;  when  they  fhould  initantly 
advance  and  attack,  each  that  divifion  of  the  convoy  pro¬ 
perly  oppofcd.to  it.  Three  fuch  attacks,  made  at  the  fame 
time  by  fuperior  force,  will  have  the  whole  advantage  of 
the  adlion  ;  and  the  more  fo  as  the  troops  of  the  efcort  be-  ' 
ing  everywhere  employed,  cannot  fend  affiftance  to  any  par- 
ticular  part.  If  the  two  bodies  which  attacked  the  advan¬ 
ced  guard  and  the  centre  fhould  break  them  and  put  them 
to  flight,  there  fhould  be  troops  enough  left  in  purfuit  of 
them  to  finifh  their  entire  defeat,  without  any  fear  of  being 
repulfed  ;  the  remainder  ought  to  march  to  the  bridge,  and 
caufe  the  waggons  that  are  upon  it  to  be  ranged  in  order, 
and  march  to  the  rear-guard,  in  order  to  finifh  its  defeat,  if 
it  ftill  continues  to  make  refiftacce- 

It  is  neceffiary  to  obferve,  that  fome  troops  ought  to  be 
left  at  the  head  and  along  the  convoy,  in  order  to  take 
care  that  the  herfes  are  not  taken  off  from  the  waggons, 
and  that  none  of  the  foldiers  or  drivers  make  ufe  of  that  me¬ 
thod  to  efcape. 

If  the  general  has  not  troops  fufficient 'to  be  divided  into 
three  bodies,  he  can  place  ambufeades  to  attack  only  the  ad¬ 
vanced  guard  and  the  centre.  This  muft.be  done  with  vi¬ 
gour,  but  not  till  the  troops  of  the  centre  fhallhave  paffed  ; 
and  the  attack  fhould  always  be  executed  by  the  infantry 
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with  the  bayonets  fixed,  and  without  firing,  and  by  the  ca-  Qftenju: 
valry,  hufTars,  and  dragoons,  fword  in  hand.  The  gene- 
ral  Ihould  not  then  Ray  to  make  prisoners  ;  but  fhould  put 
to  death  all  thofe  whom  he  finds  armed.  If  the  two  fi  -ft 
detachm  nts  are  beaten,  he  fhould  march  with  the  remain¬ 
der  to  the  rear-guard,  which,  not  being  flrong  enough  to 
refill  a  body  of  troops  much  more  numerous,  will  undoubt¬ 
edly  betake  itfelf  to  a  retreat.  As  it  is  the  convoy,  and 
not  the  troops  of  the  efcort,  that  is  the  principal  object,  the 
general  fhould  leave  only  fome  troops  of  hufTars  to  purfue 
the  rear-guard  ;  he  fhould  make  the  waggons  file  off  as  fall 
as  poffible,  and  condndl  them  the  neareft  way  to  the  camp 
or  the  neighbouring  town  ;  or  if  this  cannot  be  done,  he  mult 
burn  them  and  carry  away  the  horfes. 

Sect.  VI.  Of  the  Attack  of  green  and  dry  Forages . 

Next  to  the  convoys,  the  forages  become  moft  neceffary 
for  the  fubli  Renee  of  an  army,  as  it  is  by  them  that  the  ca- 
valry  is  fupported  ;  and  if  a  general  can  contrive  to  deprive 
the  enemy  of  them,  or  to  moleft  him  in  the  making  of 
them,  his  cavalry  will  foon  be  without  refource,  his  infantry 
without  baggage,  and  his  artillery  without  the  means  of  be¬ 
ing  conveyed. 

The  detachment  deftined  to  attack  a  party  on  a  green  fo¬ 
rage,  made  in  an  open  country,  fhould  be  compofed  of  in¬ 
fantry,  cavalry,  and*  hufTars  :  the  infantry  fhould  not  appear, 
but  ought  to  remain  in  ambufeade  in  fome  hollows,  behind 
fome  hedges,  or  other  favourable  places  ;  and  it  fhould  be 
careful  ^pot  to  fhow  its  arms;  becaufe,  by  the  glittering  of 
the  tied,  they  may  be  difcovered  :  the  cavalry  fhould  be  di¬ 
vided  into  two  bodies,  three  quarters  of  a  league  one  from 
the  other,  taking  care  to  be  able  to  join  in  cale  of  neceffity. 

As  for  the  huffars,  they  fhould  be  diilributed  about  in  many 
fmall  detachments  to  the  right  and  left,  and  in  the  centie 
of  the  two  bodies  of  cavalry  ;  upon  one  of  the  Ranks  there 
fhould  be  a  more  numerous  body  of  huffars  placed  in  am- 
bufh,  at  a  greater  diftance  than  the  fmall  detachments. 

Every  one  of  thofe  fmall  troops  fhould  have  a  number  of 
trumpets  with  them  ;  and  when  the  chain  is  formed,  and 
the  foragers  fpread  over  the  plain,  a  part  of  thefe  detach¬ 
ments  fnould  leave  the  ambufeades,  making  a  great  noife, 
and  attack  thole  belonging  to  the  enemy  which  are  advan¬ 
ced  ;  and  thefe  detachments  will  charge  them  with  fo  much, 
the  more  vigour,  as  they  will  be  fuftained  by  the  large  body 
of  huffars  in  ambufeade  behind  them,  and  which  fhould  march 
to  fuftain  them,  and  attraA  the  attention  of  the  officer  com¬ 
manding  the  efcort.  It  may  happen  that  this  firil  attack, 

*made  on  one  fide  only,  may  induce  the  enemy  to  unfumilh 
the  chain  in  fome  place,  by  which  it  will  confequently  be 
weakened ;  and  if  fo  the  other  detachment  of  huffars  fhalt 
inflantly  advance,  followed  by  one  of'  the  bodies  of  cavalry, 
in  order  to  attack  that  part  that  has  been  unfurnifhed.  If 
the  enemy,  more  prudent,  does  not  weaken  the  chain  in  any 
particular  part,  but  contents  himfelf  with  making  the  referve 
march  to  the  affiflauce  of  the  troops  which  have  been  at¬ 
tacked,  the  fecond  attack  ought  always  to  take  place  ;  but 
in  order  to  employ  the  enemy  everywhere,  the  fecond  body 
of  cavalry  fhould  march  and  attack  the  centre.  This  at¬ 
tack  ought  to  be  made  with  great  brifknefs  fword  in  hand, 
whether  the  enterprife  fucceed  or  not :  if  it  fucceed,  a  great 
advantage  may  be  drawn  from  the  rout  of  the  chain.  Whilll 
the  cavalry  and  part  of  the  hufTars  are  purfuing  the  troops 
of  the  chain,  the  other  part  fhould  fall  upon  the  forager8, 
where  they  will  without  doubt  find  but  little  refiitance.  If 
the  attack  do  not  fucceed,  and  that,  by  the  good  difpofi- 
tion  of  the  troops  of  the  chain,  the  detachment  has  not  been 
able  to  force  it,  it  fhould  retire  to  the  infantry  that  has  re¬ 
mained 
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nmlned  behind  in  antbufcade  ;  this  infantry  will  facilitate  the 
retreat  of  the  cavalry  and  huffars,  But  fuppofo  that  the 
enemy,  too  eager,  is  carried  away  by  this  fir (l  fuccefs,  a 
great  advantage  may  be  derived  from  his  imprudence,  by 
attacking  him  refolutely.  The.  whole  ftrength,  and  each 
body  being  united,  it  is  to  be  imagined,  and  even  hoped, 
that  the  advantage  will  turn  on  the  fide  o*  thofe  troops 
which  were  repulfed  but  a  moment  before  ;  and  the  more 
fo,  as  the  general  commanding  the  chain  can  have  purfued 
only  with  his  cavalry,  his  huffars,  and  dragoons;  becaufe  his 
infantry  will  have  remained  in  the  polls  which  it  occupied, 
either  to  guard  them,  or  to  fullain  the  horfe,  fuppofing  they 
fhould  be  repulfed. 

If  the  forage  is  made  in  a  mountainous  country,  the  in¬ 
fantry  muft  aft  alone,  the  cavalry  being  only  neceffaiy  when 
it  can  have  ground  on  which  to  a ft,  and  fuftain  the  infantry 
in  cafe  it  is  repulfed  ;  the  infantry  fhould  attack  the  ave¬ 
nues  and  the  heights,  and  pofTefs  itfelf,  as  much  as  poffible, 
of  thofe  which  have  the  preateft  command,  and  make  the 
attack  in  many  places,  as  in  an  open  country.  Thefe  dif¬ 
ferent  attacks  render  the  enemy  undetermined  with  regard 
to  his  difpofitions  ;  he  doe3  not  know  where  to  fend  affift- 
ance  ;  the  uncertainty  of  the  general  becomes  vifible  to  every 
Sjficer,  and  communicates  itfelf  to  all  the  troops ;  and  thence 
proceeds  their  confufion,  and  confequently  their  defeat. 

The  prifoners  and  liorfes  that  have  been  taken  fhould  be 
fent  off  firft  with  an  efcort ;  the  reft  of  the  troops  will  re¬ 
tire  immediately  after  by  the  fhorteft  road.  It  is  cruelty 
to  abandon  the  wounded,  whether  friends  or  enemies  ;  and 
as  the  detachment  has  undoubtedly  found,  within  the  cir¬ 
cumference  of  the  chain,  fome  waggons  with  horfes  to  tnem, 
they  fhould  be  made  ufe  of  to  carry  off  the  wounded,  who 
fhould  alfo  be  fent  on  before :  if  there  are  no  waggons,  the 
detachment  muft  take  them  from  the  neighbouring  town3. 

The  attack  of  a  dry  forage  is  conduced  nearly  in  the 
fame  manner  as  that  of  a  green  one  ;  but  it  is  often  neceffa- 
ry  to  employ  a  greater  number  of  troops ;  becaufe,  as  the 
forage  is  made  in  the  villages,  it  is  almoft  a  certainty  they 
will  all  be  guarded  by  infantry  fuftained  by  cavalry  ;  where¬ 
as  the  chain  of  green  forage  is  formed  with  a  much  greater 
number  of  cavalry  than  infantry,  unlefa  it  fhould  he  in  a 
country  where  cavalry  cannot  aft.  It  is  difficult  to  force 
the  villages  where  infontry  is  fuftained  by  cavalry  ;  whereas 
it  is  eafy  for  cavalry  to  attack  each  other  in  a  plain,  where 
the  affair  is  immediately  determined  ;  but  it  is  not  fo  foon 
decided  when  entrenched  infantry  is  attacked  by  infantry  : 
but  whatever  refiilance  a  commander  may  find,  he  fhould  al¬ 
ways  attempt  to  force  it.  As  tne  principal  objeft  is  to 
prevent  the  forage,  it  is  obtained  by  attacking  the  chain 
brifkly  and  in  all  parts ;  becaufe  it  is  certain  that  the  gene¬ 
ral  commanding  the  forage  will  caufe  the  foragers  to  ai- 
fe  ruble  ;  or  elfe,  feeing  the  chain  attacked,  without  waiting 
for  an  order,  they  will  of  their  own  accord  difmifs,  and  fly 
toward  the  camp  :  but  whether  they  affemble,  retire  in  or¬ 
der,  or  fhift  for  themfelve6,  the  end  is  anfwered,  and  the  fo¬ 
rage  is  left  unperformed.  If  by  their  flight  the  commander 
cannot  hope  to  make  any  prifoners,  he  mult  keep  the  tioops 
of  the  chain  at  bay  fuch  a  length  of  time  as  to  make  it  im- 
poffibk  to  continue  the  forage  for  that  day  :  he  ihouH  even 
if  poffible  endeavour  to  force  them  to  retire  ;  which  it  they 
do,  he  fhould  puriue  them  long  enough  to  be  certain  of 
their  retreat,  and  then  colleft  all  the  waggons  from  the 
neighbouring  villages,  caufe  them  to  be  loaded  with  the  fo¬ 
rage  intended  for  the  enemy’s  army,  and  'ccnduft  it  to.  the 
camp  :  if  they  do  not  retire,  the  commandei  muft  remain  in 
fight  of  them  during  the  night,  and  fend  to  the  camp  to 
demand  a  reinforcement  of  troops,  in  order  to  ob.ige  the 
enemy  to  retire.  For  the  fame  reafon  that  a  forage  mould 


not  be  abandoned  till  the  laft  extremity,  the  troops  that  Offenfive 
would  prevent  the  enemy  ffom  attacking  ibjfhould  be  ablfo-  Qt/r?‘ti0n*; 
lately  bent  upon  it,  at  the  fame  time  without  expofing 
themfelves  to  the  danger  of  being  beat  by  any  alfiftance  that 
may  come  from  the  camp  to  the  troops  belonging  to  the 
chain. 

Sect.  XL  Of  the  Paffage  of  Rivers* 

There  is  hardly  an  operation  of  war  mo'*e  difficult  than 
the  paffage  of  rivers,  whitft  war  cannot  be  carried  on  in 
countries  where  there  are  not  rivers  to  be  paffed. 

Rivers  may  be  paffed  by  fwimming,  by  fording,  or  upon 
bridges;  but  fmalt  bodies  alone  can  pafs  v/ith  fafety  by 
fwimmimr,  and,  unlefs  the  ftream  be  very  (hallow,  none  but 
the  cavalry  fhould  pafs  at  a  ford  ;  for  it  is  furely  much  bet¬ 
ter  to  throw  over  a  bridge  or  two,  than  to  expofe  the  infan¬ 
try  to  the  fatigue  of  wading  through  a  deep  current,  or  the 
artillery  and  baggage  to  the  danger  of  being  damayed  by 
water.  When  a  ford  is  difeovered  and  intended  to  be  made 
ufe  of,  it  fhould  be  fccured  in  every  part,  and  the  foldiers 
employed  for  that  purpofe  fhould  be  furnifhed  with  proper 
inftruments  to  clear  the  bottom  of  every  tiling  which  may 
retard  the  paffage.  Its  banks  fhould  likewife  be  examined, 
that  it  may  be  known  whether  they  are  of  difficult  or  eafy 
accefs,  and  whether  the  ground  on  the  other  fide  be  marfhy, 
or  fuch  as  will  permit  the  troops  to  form  immediately  on 
their  landing.  When  bridges  are  to  be  built  for  the  paf¬ 
fage  of  the  army,  they  muft  be  laid  upon  boats,  pontons, 
piles,  or  wooden  horses  (fee  thefe  articles)  ;  or  in  fome 
cafes  rafts  may  be  employed  Inftead  of  them  ;  and  when  a 
general  is  furnifhed  with  thefe  neceffaries,  he  will  pafs  the 
largeft  river,  in  the  abfence  of  the  enemy,  without  difficulty 
or  the  lofs  of  a  man. 

It  is  not,  however,  to  be  fuppofed  that  the  enemy  will 
be  ablent.  When  a  country  is  invaded,  the  army  that  is 
defending  it  will  endeavour  to  meet  the  invaders  with  the 
greateft  advantage  ;  and  as  in  the  paffage  of  rivers  the  ad¬ 
vantage  is  wholly  on  the  fide  of  the  defenfive  army,  the  ge¬ 
neral  commanding  it  fhould  there,  if  poffible,  oppofe  the 
enemies  of  his  country.  We  (hall  therefore,  in  this  feftion, 
treat,  Of  the  defence  neceffary  to  be  made  for  oppofing 
the  enemy,  and  preventing*  his  paffage  ;  2r//y,.Oi  the  means 
which  a  general  fhould  employ  in  order  to  facilitate  the  paf¬ 
fage,  notwith (landing  the  enemy’s  oppofitiori ;  and,  ^d/yf 
We  {hall  demonftrate  by  fafts  the  fecureft  methqd  of  re¬ 
treating. 

I.  It  would  be  impoffibleNto  run  through  every  precau¬ 
tion  that  can  be  taken  to  difpute  the  paffage  of  a  river ;  we 
(hall  therefore  confine  ourfelves  to  the  principal  ones,  by  a 
fuccinft  relation  of  the  different  fyftems  of  the  authors  who 
have  treated  on  that  fubjeft. 

The  firft  precaution  to  be  taken,  according  to  the  che-  . 
valier  de  Folard,  is,  to  draw  off  all  the  boats  which  are  up¬ 
on  the  river  ;  to  obferve  whether  any  other  river  has  a  com¬ 
munication  with  it  :  to  examine  the  courfe,  the  windin  gs, 
and  the  moft  acceffible  parts  of  it  ;  to  raife  good  redoubts 
near  the  banks  ;  to  render  the  bottom  uneven  by  means  of 
facks  and  bafkets  filled  with  [tones,  large  trees  with  their 
branches,  and  by  {topping  them  with  flakes. 

To  this  precaution  may  be  alfo  added  another,  which, 
executed  with  exaftneis,  may  produce  great  effects  that  is, 
to  throw  whole  trees  with  their  branches  into  the  river,  not 
fo  heavy  as  to  fink  to  the  bottom,  but  whofe  fize  and  quan¬ 
tity  (hall  be  fo  confiderable  as  not  to  be  eafily  flopped ; 
their  branches  fhould  alfo  be  interwoven,  and  formed  like  a 
chain  from  one  bank  to  the  other  ;  they  fhould  be  held  faft 
till  the  enemy’s  army  is  engaged  in  the  fords  or  upon  the 
;  4  Z  2  bridges, 
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,at  *’h!cJ>  t!mt  dlCy  /houId  be  Iet  ;nt°  the  current, 
J— v—  the  qmcknefs  of  which  will  increafe  the  force  of  this  kind 
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°‘.  bank’  wlllck  wil1  overturn  every  thing  it  meets 

with,  folders,  baggage,  horfes,  bridges,  and  boats:  in  fhort,  ea  dv  the  n 

nothing  will  be  capable  of  wnhltanding  it,  if  there  is  any  broken  down 

degree  of  rapidity  in  the  torrent.  This  method  is  pointed 
out  in  M.  de  Piiyfegur  as  levelled  againft  bridges  only. 

J  o  avoid  alfo  giving  any  fufpicion  to  the  enemy,  this  chain 
ot  trees  can  be  placed  upon  the  bank  of  the  river,  of  which 
home  engineer  muft  have  been  careful  to  take  the  dimen. 
fions  before-hand  ;  and  when  it  {hall  be  nearly  the  fame  lize 

one  end,  whilft  it  Ulh^Zoffb^Se ^othLT'fhewhofe  of  the^f&lTte  ^'"d  f  thefe  the  en^y  attempts 

it  will  be  taken  by  the  current,  which,  without  an  other  ?“acked  as  he  Mark's;  and  it  is 

affiftance,  will  direcft  it  againft  the  enemy. 

In  regard  to  the  troops  dehorned  for  the  defence,  the  bell 
method,  according  to  M.  Folard,  is  to  form  fmall  camps  of 
2000  or  3000  men,  a  league  diilant  one  from  another,  with 
patroles  and  fignals  from  one  to  another ;  to  have  canoes, 
in  order  tlm  the  river  may  be  croffed  filently  in  the  night 

O  tf  lV\l  /I  1  v*r»  _ _ .11  1  1  /•  ■  ^ 


the  river.  B,  The  camp  of  the  light  liorfe,  light  infantry  *  0  wi, 
and  dragoons  upon  the  wings  of  the  army.  C,  Oftle  and  V«i0, 
village,  guarded  by  light  infantry,  d/a  town  occu  J  ^ 
ed  by  the  infantry  belonging  to  the  army.  E,  Bridge 
brolcen  down.  F,  Elands  occupied  by  infantry.  G,  Polls 
of  infantry  d.ftributed  along  the  fide  of  the  river.  H  C. 
teries  eltablifhed  along  the  fide  of  the  river.  I,  Polls  o'-'ca 
valry  to  keep  up  the  communication  between  the  camps' 

K,  B  adges  con  drafted  to  prefer*  the  communication  of 
the  iflands.  L,  Bridges  conftrufted  for  the  communication 
or  the  camps 


or  this  reafon  that  the  defending  army  (hould  notbe  divi- 
ded  into  very  fmall  bodies,  which,  too  weak  to  rdiit'a  fi„>e- 
nor  number,  will  be  eafily  routed.  In  attacking  the  en». 
my,  there  is  no  danger  to  be  feared  from  their  cannon, 
which  they  cannot  make  ufe  of  without  annoying  their  own 
troops  j  whereas  the  cannon  planted  upon  the  fide  of  the  rf. 

by  foldiers,  who  will  endeavour  to  make  fome  p rifoners"  and  whlch°fnn  ^  p,3fIaSe’  7"  always  Hre  llP0"  the  troop* 
vvho  will  alfo  liden  in  order  to  diicover  whether  £?  £^11^  r"  ^  ^  *"***'  the  A 

is  preparing  to  march.  A  general  ...  •’  •  ,  „  mouk.  alfo  be  m,  an  try  placed  near  thefe  batte- 


is  preparing  to  march.  A  general  fhould  particularly  en¬ 
deavour  to  poffels  himfelf  of  the  iflands,  if  any,  under  cover 
of  which  the  enemy  may  attempt  the  paffage  ;  and  if  the 
general  can  be  certain  that  the  enemy’s  intention  is  to  throw 
over  a  bridge  where  they  are,  in  order  to  fet  out  from 
thence,  to  fave  fo  much  of  the  way,  the  general  will  by  this 
means  allure  himlelf  of  the  place  where  the  enemy  will  at¬ 
tempt  the  paffage,  which  circumftance  will  be  almoft  fuffici- 
ent  to  prevent  him. 

But  m  order  the  better  to  explain  the  manner  in  which 
a  river  fhould  be  defended,  let  two  armies  be  fuppofed, 
one  of  which,  confifling  of  40,000  men,  defends  the 
paffage  againft  another  of  6o,ooo.  This  laft  is  divided  in¬ 
to  three  bodies  ;  that  of  the  centre  confifts  of  40,  00  men, 
and  the  two  others  of  10,000  each  :  the  centre-body  is  en¬ 


camped  nearly  oppofite  to  the  place  where  the  paffage  is  amnlf  ^  ^  W°r^‘  ^eucluieres  indeed  relates  ex¬ 
intended  to  be  effeded  ;  of  the  two  bodies  which  are  upon  bridLi  able-t0  Fe^nt  the 


intended  to  be  effeaed  ;  of  the  two  bodies  which  are  upon 
the  flanks  of  the  centre,  one  will  ferve  to  keep  the  enemy  in 
fufpence,  with  relation  to  the  true  place  where  the  paffage 
is  defigned.  They  ought  to  be  continually  moving,  fome- 
times  at  a  diftance  from  the  main  body  of  the  army,  and 
pretend  to  throw  bridges  higher  up,  or  lower  down,  in  or¬ 
der  to  induce  the  enemy  to  divide  and  feparate  the  diffe¬ 
rent  bodies  of  his  army  in  fuch  a  manner,  that  they  can 
no  longer  be  of  afMance  to  each  other,  or  be  in  a  condi- 
tion  of  oppofin g  a  fuperior  body  of  troops  that  may  attempt 
the  paffage. 

The  army  defending  the  paffage  is  divided  into  many  bo¬ 
dies  ;  three  of  10,000  men  each,  at  a  league  diftance  from 
one  another,  and  two  others  of  5000  men  each,  compo- 
fed  of  the  light  troops,  both  horfe  and  foot,  and  dra¬ 
goons,  encamped  at  half  a  league  upon  the  two  flanks  of 
the  army.  The  communication  fhould  be  preferved  be- 
tween  each  feparate  body,  and  conftant  patroles  kept  upon 
the  fide  of  the  river,  which  ought  continually  to  crofs  each 
other  •  and  detachments  of  huffars  upon  the  right  and  the 
left,  both  up  and  down  the  river  :  the  general  is  alfo  fuppo- 
led  to  have  planted  batteries  of  cannon,  in  different  parts 
upon  the  fhore  ;  and  to  be  poffeffed  of  two  iflands  which  he 
has  fortified,  and  in  which  he  has  alfo  placed  troops  and  can¬ 
non  :  m  ftiort,  he  is  fuppofed  to  have  taken  every  advantage 
of  ground  for  rendering  the  paffage  difficult  to  the  enemy, 
and  to  oppofe  troops  to  him  in  every  part  where  he  may  at¬ 
tempt  it.  3 

See  Plate  DXIX.  fig.  1.  where  A  reprefents  the  camp  of 
the  mam  army,  divided  into  three  parts,  for  the  defence  of 


7r  .  , - ifantry  placed  near  thefe  batte- 

already  p2.  ’  “d  ‘°  flank  fuch  0r  the  »  have 

There  yet  remain  many  flrata  >ems  to  be  praftifed  on 
thefe  occafiom:  a  general  may  make  ufe  or  thole  mention¬ 
ed  in  the  feSion  which  treats  of  ambufeades  ;  and  they 
mould  be  particularly  direfted  againft  fuch  places  as  are 
iuppofed  to  be  mole  favourable  for  the  enemy.  The  lrifto- 
ry  of  prince  Eugene,  whom  the  chevalier  Folard  ltvics  a 
greatt  raverfer  of  rivers,  furnifhes  many  examples. 

1  he  general  fhould  be  particularly  attentive  in  difturbiW 
the  enemy  when  conftruftiug  his  bridges  ;  which  apoear°s 
the  mme  piafticable,  as  the  bridge  is  never  properly  efta- 
.  ‘med,  if  not  guarded  at  each  end  :  befides,  by  the  affilt- 
ance  o.  artillery,  the  enemy  may  be  eafily  prevented  from 
going  on  with  his  work.  M.  Feuquieres  indeed  relates  ex- 


-  -  :  %  j  lu  prevent  tne 

bridges  from  being  built  under  their  very  nofes ;  but  befides 
the  rarity  of  thefe  examples,  the  precautions  he  ufed  are  a 

takIng0snVmC,ng  Pr°°f  °f  thC  d‘fficulty  attending  fuch  under. 

A  prudent  general,  and  one  who  is  himfelf  acquainted 
with  the  river,  of  which  the  enemy  would  attempt  the  paf¬ 
fage,  is  guided  by  its  depth,  by  the  difficulty  of  gaiuifi  its 
banks,,  and  in  proportion  to  its  rapidity  :  he  often  pretends 
to  be  maftive,  permits  the  enemy  to  throw  his  bnd  .es  over 
it,  and  waits  till  he  is  in  the  middle  of  his  pafia/e  s  at  which 
time  he  makes  a  furious  fire  upon  him,  fpreads  diforder  a- 
monglt  h.s  troops,  and  overthrows  his  ranks  ;  and  the  ene- 
my,  befides  lofing  a  great  number  of  men,  alfo  fails  in  the 
iucceis  of  his  enterpnfe. 

II.  With  iefpe<St  to  the  means  to  be  employed  for  palling 
a  river  :n  the  face  of  the  enemy,  it  is  to  be  obferved,  that 
the  general  who  attempts  fuch  a  paftage,  ought,  in  the  firft 
place,  to  be  very  certain  of  the  fteadinefs  of  his  troops.  He 
fhould  place  the  moft  intrepid  in  the  front,  in  order  to  en- 
courage  t  oie  who  follow  them  :  on  fuch  occalions  eveiv 
thing  is  to  be  apprehended  from  ill-difc.plined  troops,  who, 
as  oon  as  they  are  engaged  in  the  river  or  upon  the 
budges,  having  no  longer  any  place  of  refuge  to  fly  to,  will 
be  ducouraged,  and  fpread  the  panic  throughout  the  whole 

If  the  army  paffes  upon  two  bridges,  it  is  impoilible 
to  take  too  much  care  for  their  fecuiity:  hiftory  is  filled 
with  fatal  examples  of  bridges  falling  under  the  weight  of 
troops.  One  of  the  greattft  dangers  ever  experienced  by 
Charles  XLI,  was  when,  having  caufed  a  bridge  to  be 
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?  thrown  acrots  the  Viftula,  the  wood  which  had  been  made 
cpu<  ufe  of  Icing  too  weak,  and  the  timber  work  ill  feeured, 
nr^  the  blic  s  broke  down  whilll  the  king  was  palling.  Charles, 
the  prince  of  Wirtemberg,  and  many  others,  fell  into 
the  water  :  the  king,  having  caught  hold  of  a  piece  of  the 
tine  r  that  was  fL  ting,  was  carried  away  by  the  current. 
The  troops  which  had  already  palled  found  themfelves  at 
the  cut  my \  mercy,  who  might  have  dellroyed  them  ;  but 
they  d;d  nothing,  fays  the  hifloiian  Nordberg,  becaufe  of 
the  heights  of  which  the  Swedes  were  in  poflefliori,  and 
from  whence  they  kept  a  fire  upon  the  Saxons.  Was  it 
not  rather  an  inflance  of  the  good  fortune  which  ufually  at¬ 
tended  that  intrepid  prince  ? 

It  is  probable,  when  a  river  is  palfed  upon  bridges  in 
prelence  of  the  enemy,  that  they  have  been  built  before  his 
arrival,  and  conlcquently  there  has  been  time  to  entrench 
them  at  each  end,  but  particularly  on  that  l;de  next  the  enemy. 
Thefe  entrenchments  Ihould  be  made  in  luch  a  manner  as 
to  prevent  the  bridges  from  being  flanked  by  the  enemy’s 
cannon  ;  therefore,  inflead  of  the  entrenchments  ufual  at  the 
heads  of  the  bridge,  fuch  as  a  horn-work,  a  crown-work, 
ot  a  half  moon,  the  general  Ihould  caufe  redoubts  to  be 
thrown  up,  the  farthell  of  which  Ihould  be  400  yards  di- 
llance,  and  oppofite  to  the  bridge  ;  and  the  others  Ihould  be 
thrown  up  nearer  to  the  banks  of  the  river,  forming  a  fe- 
micircle  :  in  order  for  their  better  defence,  the  general  Ihould 
l  follow  the  fame  difpofitions  which  have  been  laid  down  in 
the  preceding  part.  If  there  are  many  bridges,  they  Ihould 
be  conflruCled  as  near  each  other  as  polhble,  that  the  lame 
redoubts  may  equally  ferve  to  cover  them  :  the  reafon  of 
t  thefe  redoubts  being  placed  at  a  diftance  from  the  bridges 
(  is,  that,  as  the  troops  pals,  they  may  have  roorn^  to  form, 

Kand  luflain  thofe  occupying  the  redoubts.  Thefe  redoubts, 
it  mull  be  acknowledged,  require  a  greater  degree  of  labour 
than  is  requilite  for  the  cc  nflru&ion  of  a  half-moon,  or  even 
a  erown-work  ;  but  it  leems  impollible  to  paf»  a  river  upon 
bridges  in  prefence  of  an  enemy,  however  flrongly  they  may 
be  entrenched,  if  there  is  not  fpace  enough  left  between  the 
entrenchments  and  the  bridges  to  contain  a  number  of 
.  >  troops  fufficient  to  oppole  the  enemy,  and  to  give  time  for 
the  remainder  of  the  army  to  pals.  Labour  Ihould  never 
be  confidered  when  an  enterprife  is  fuccefsful ;  a  general, 
therefore,  Ihould  never  fpare  any  pains  for  the  attainment 
of  his  ends,  but  Ihould  take  every  precaution  neceflary  for 
fueeefs,  without  troubling  himfel!  about  the  time  and  the 
labour  it  will  coll  :  the  glory  of  having  forced  the  enemy 
to  leave  the  paflage  open  to  him  makes  fufficient  amends 
for  the  trouble  he  has  given  himfelf  in  order  to  attain  it. 

Suppofe  an  army  of  60,000  men  would  pafs  a  river, 
guarded  by  an  army  of  40,000.  Let  it  alfo  be  iuppofed, 
that  the  army  intending  to  pafs  has  got  the  Hart  of  the  ene¬ 
my,  either  becaufe  he  was  not  yet  arrived,  or  becaufe  he 
has  been  amufed  with  marches  and  counter  marches  ;  that 
the  general  has  alfo  had  time  to  conflru£t  three  bridges, 
and  to  entrench  them  in  the  manner  above-mentioned  :  he 
mull  begin  the  palfage  by  caufing  the  redoubts  to  be  oc¬ 
cupied,  by  a  battalion,  or  half  a  battalion,  according  to  their 
fize  ;  and  he  muH  plant  cannon  between  thofe  redoubts, 
with  infantry  to  guard  them.  Thefe  difpolitions  being 
made,  the  army  mull  march  in  three  columns  ;  the  centre 
column  mull  be  entirely  imrantry,  and  the  other  two  corm 
pofed  of  infantry  and  cavalry.  As  the  infantry  palfes  the 
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ver,  and  the  left  with  its  left.  When  all  thefe  columns  ©ffenfive 
fhall  be  formed,  and  ready  to  march  towards  the  enemy ,  Qperatlon^ 
the  right  and  left  of  the  two  lines  of  cavalry  mull  fultain 
it ;  and  the  right  of  thofe  of  the  right,  as  well  as  the  left 
of  thofe  of  the  left,  will  march  to  put  themfelves  in  a  line 
in  prefence  of  the  enemy  :  in  this  polition  the  army  mull 
march  towards  the  enemy,  and  attaek  him,  if  he  is  fo  rafh 
as  to  hazard  an  adlion  ;  and  if  he  Ihould  retire  before  the 
army  is  entirely  palfed,  the  paflage  will  be  the  more  eafily 
effected. 

See  Plate  DXIX.  fig.  2.  where  AAA  are  bridges  of  boats. 

B,  Redoubts  which  cover  the  bridges.  C,  A  battery,  un¬ 
der  cover  of  which  the  infantry  work  at  the  conflru&ion 
of  the  redoubts.  D,  A  battery  to  prevent  the  enemy  from 
annoying  the  army  on  its  march.  E,  The  march  ot  the 
army.  F,  The  artillery  diftributed  among  the  brigades  of 
infantry.  G,  Infantry,  forming  in  columns  to  open  on  the 
oppofite  fide  through  the  intervals  of  the  redoubts.  H* 

March  of  the  columns  into  the  front  of  the  redoubts,  where 
they  halt  in  order  to  give  time  for  a  part  of  the  cavalry  to 
form  upon  its  flanks.  I,  A  battery  eredled  to  facilitate  the 
forming  of  the  cavalry.  K,  Cavalry,  which,  in  gaining  the 
oppofite  fliore,  forms  in  order  of  battle,  and  polls  itielf  upon 
the  flanks  of  the  infantry.  L,  Eight  battalions  in  column 
upon  the  right  wing  of  the  army,  to  go  and  examine  the 
village,  and  attack  the  enemy  in  it,  in  cafe  he  fhould  be 
poflefied  of  it.  M,  Huflhrs  and  dragoons,  v\flio  have  taken 
poifeflion  of  the  height  which  is  on  the  left  wing  of  the  ar¬ 
my.  N,  A  brigade  of  infantry  polled  next  the  height,  co¬ 
vering  the  left  wing  of  the  cavalry.  O,  The  difpofition  of 
the  army  marching  up  to  the  enemy. 

From  this  difpofition  it  appears,  that  the  army  which  at¬ 
tempts  the  paflage  is  almoil  certain  of  fucceeding  ;  it  is 
fheltered  behind  the  redoubts  during  the  p  illage  of  the 
bridges  ;  it  has  ground  to  form  itfelf  upon,  and  to  ihow  it- 
felf  in  full  ilrength.  But  it  is  feldom  that  a  general  has* 
time  to  build  the  bridges  and  entrench  them  alter  this 
manner,  when  the  enemy  is  on  the  oppofite  fide  with  an  in¬ 
tention  of  difputing  the  paflage  :  fo  cireum llanced,  he  mull 
endeavour  to  find  fome  folds,  and,  under  {belter  of  one  or 
moie  iflands,  conflruft  a  number  of  rafts  behind  them;  he. 
mull  endeavour  to  keep  the  enemy  at  a  diflance  from  thofe 
places  by  marches  and  counter- inarches  ;  and  when  that  is- 
done,  he  mull  caufe  the  cavalry  to  ford  over  with  grenadiers 
and  labourers  behind  them  ;  thefe  labourers  mull  throw  lip 
entrenchments  as  fafl  as  they  can,  whilll  frefh  infantry  is 
caufed  to  pafs  over  upon  rafts.  Provided  thele  entrench¬ 
ments  can  Hop  the  enemy  for  iome  time,  and  contain  infan¬ 
try  enough  to  refill  him.  the  remainder  of  the  army  will  be 
very  foon  palled  :  the  cavalry  will  at  the  fame  time  pafs  at 
the  fords  which  have  been  diicovered,  in  order  to  cover  the 
flanks  of  the  infantry  ;  when  it  wall  fpread  over  the  plain, 
being  itfelf  prote&ed  by  the  infantry,  as  it  leaves  the  en¬ 
trenchments  in  columns. 

The  paflage  of  a  river  cannot  be  fafely  attempted,  if  the 
general  does  not  provide  for  a  defence,  and  take  infinite  pre* 
cautions  to  protefl  the  army  in  its  paflage. 

All  that  authors  have  laid  upon  this  iubjeft,  arifes  from 
this  principle  of  Vigetius,  which  they  leem  to  have  com* 
mented  upon,  and  to  which  they  have  applied  different  ex¬ 
amples.  “  As  the  enemy  (fays  he)  are  aceuflomed  to  form 
to  attack,  openly  at  the  p  illage  of  rivers,  the 


ambufeades,  or  ,  . 

bridges,  it  muft  divide,  and  form  columns,  confining  of  four  general  Ihould  poffels  lftnfelf  beforehand  of  a  good  poll  on 
battalions  each,  which  muft  pafs  between  the  redoubts,  ha.  the  oppofite  tide,  and  entrench  himfel.  even  on  that  on 
ving  cannon  upon  their  flanks :  the  cavalry  muft  pafs  to  the  which  he  already  is,  to  hinder  the  enemy  from  attacking  his 
right  and  left  through  the  interval  of  the  two  redoubts  near-  troops,  feparated  by  the  cnannel  of  the  river  ;  and  ftill,_.n 
eft  the  river,  and  form  in  order  of  battle  upon  the  flanks  of  order  for  greater  fecunty ,  the  general  fhould  came  the  two 
the  columns;  the  right  wing  with  its  right' towards  the  n-  polls  to  be  entrenched  and  well  pallnadoed,  that  in  cafe  of 


an 


^*my  without  great  lofs 

It  may  not  be  improper,  in 
tionoFM.  deValiere’s,  to-med  upon  this  principle. 

He  fays,  “  After  the  cannon  are  planted,  a  parapet 
(hould  be  raifed  upon  the  banks  oc  the  river,  200  va  -Is 
n.  length  or  thereabouts,  behind  which  tome  infantry  HiouM 
be  immediately  launched  from  the  centre  of  the  oar»r,.-t. 
and  fome  fdd.ers  with  labourers  lent  over,  who  muft  imn.e- 
dwtdy  eicft  a  fmad  half  moon:  as  foon  as  that  is  done, 
more  foldiers  fliould  be  fent  in  order  to  defend  it  fo  cafe  ;t 
flioiihl  be  attacked  ;  more  labourers  fhonld  alio  be  fent 'to  e- 
rect  another  half-moou,  both  upon  the  right  and  the  left 
“  If  the  labourers  are  not  annoyed  by  the  enemy,  they 
the  fame  time  ereft  an  horn-work,  whofe  wings 
t hould  be  flanked  by  the  hrft  parapet,  and  %  cannon  plant- 
cd  in  it :  if  the  river  is  fo  large  that  the  wing  of  the  horn, 
work  cannot  be  defended  by  mnfquetry,  it  muft  be  defend- 
ed  trom  the  halr-moon,  made  from  thence  to  the  water  ’’ 

In  the  mean  time,  the  general  fliould  caufe  the  bridge  to 
be  continually  worked  at ;  and,  as  foon  as  it  is  finiflred,  make 
the  troops  pals  over  it,  if  the  enemy  is  not  in  fight ;  but  if 
lie  is,  tne  horn-work  muft  be  completed,  to  prevent  the 
enemy  from  falling  upon  the  troops  as  they  pafs,  The 


Par 
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Operat’  n  w„  »hh  t0  fu“ain  tl,e  cfforts  ofthe  pioneers,  to  pafs  it,  in  order  to  fouify  the  head  of  the 

•  ,  ,  bridge  on  the  other  fide.  4.  The  a-eneral  mud  rat--  n  J 

itete  «-*->  *•  «-r  1...  m  S  q 

mc.chmcs,  to  break  down  the  bridge  when  half  the 


Jhall  be  puffed.  y  If  the  general  would  preferve  the  brid”/ 
he  mult  fortify  it  at  both  ends,  and  place  fufficient  guards 

In  '743»  prince  Charles  intending  to  oafs  the  Rhine 
kept  a  continual  fire  upon  all  the  French  polls  from  1  r 
o  clock  at  night  till  three  in  the  morning,  in  order  to  con- 
ceal  his  real  defign  with  regard  to  the  paflare.  Mar/ha! 
de  Coigny  aflembled  his  army  in  three  large  bodies,  and  lav 
all  night  upon  his  arms,  the  only  prudent  ilep  lie  could  take 
on  that  occafion.  By  this  difpolition  he  round  him  (elf  in 
a  condition  of  tranfportmg  himfelf  opoofite  to  the  ilk  of 
Km,  nac,  of  which  the  enemy  was  in  pofTeffion  ;  and  it  h 
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horn -work  being  made  as  ftro  ng  as  h  judged  neceflary,  as 
much  infantry  as  it  will  hold  fliould  be  lodged  in  it,  with 
Jome  fieid- pieces  i  and  as  the  cannon  upon  the  riling  will 
keep  the  enemy  at  a  diflance,  the  general  may  order  the  ca- 
valry  to  pafs  :  but  ftill  all  this  cannot  be  effedled  but  be¬ 
fore  an  army  very  inferior.  If  the  enemy’s  army  is  of  fu. 
penor  force,  the  fiifeft  method  is  to  try  'a  paflage  at  fome 
farther  dikance,  full  keeping  the  army  in  fight  as  long  as 

havebeenadetachedeaIlng  fr°m  ^  that  *ny  tr°op3 

It  is  impoffible  to  forefee  every  flratagem  that  may  be 
employed, .as  they  depend  upon  many  cireumftances  ;  but  it 
is  always  right  to  fend,  if  poflible,  fome  trullv  lpy  to  difeo- 
ver  the  enemy’s  pofition  on  the  other  fide  of  (he  river,  what 
obltacles  he  can  place  111  the  paflage,  what  methods  are  to 
be  ufedto  avc  id  them,  and  what  parts  ofthe  bank  are  moft 
acceliible  or  heft  guarded. 

A  general  (hould  make  many  falfe  attempts,  particularly 
at  thole  parts  where  be  ieaft  intends  palling  ;  they  (hould 
be  made  as  fecretly  as  poflible  ;  and  alfo,  in  order  to  deceive 
the  enemy,  the  general  may  throw  over  two  or  three  bridges 
at  hazard,  in  fight  of  the  enemy,  at  thofe  very  places  where 
he  has  refolved  not  to  pafs  j  the  enemy’s  whole  attention 
will  be  directed  to  that  fide;  and  a  confiant  fire  fliould 
be  made  on  him  from  the  other  fide,  fo  that  Ire  may  not  be 
miftruftful  of  the  flratagem.  There  is  ao  doubt  of  thefe 
bridges  being  taken,  which  is  of  no  confequence,  provided 
the  enemy  is  amufed,  and  the  general  has  time  to  throw  over 
another  bridge  at  a  di (lance  from  that  place,  by  which  he 
C-n  pais.  J 

We  cannot  pretend  to  recapitulate  every  ftratagem  which 
a  general  may  praaife  :  in  the  hillories  of  pr^ce  Eugene 
and  Charles  XII.  the  reader  may  fee  the  different  methods 
which  they  made  life  of ;  it  will  be  fufficient  here  to  relate 
the  rules  lard  down  by  Montccuculi,  with  fome  modern  ex¬ 
amples,  by  which  they  feem  to  be  corroborated. 

1.  The  general  muft  plant  artillery  upon  the  bank  oppo. 
fite  to  the  poft  he  intends  taking ;  which  will  be  attended 
with  great  advantage,  if  the  river  forms  a  re-entering  ano-le, 

Bndfv'  1Sra?y  fQnJ  near  it-  2-  In  proportion  as  'the 
conltruction  of  the  bridge  advances,  he  (hould  poll  fome  in¬ 
fantry  upon  it,  in  order  to  keep  a  fire  upon  the  oppofite 
"bo,re*  ?•  When  the  bridge  is  completed,  he  muft  caufe  a 
Body  Of  m  antry,  fome  cavalry,  fome  field-pieces,  and  fome 
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well  known  that  they  ended  the  campaign  there,  without 
being  able  to  penetrate  into  Alface. 

The  number  of  columns  ought  to  be  regulated  by  the 

rt  -urii1  ,  t  se  or  l'le  number  of  bridges  that  a>-e 
ekahhfhed.  ° 

Tj  'M/ZT,'747’  at  day-break,  the  army  com. 
manded  by  M.  de  Belle.fle  paffed  the  Var  in  five  columns 
1  His  paffage  was  effected  without  any  reliftance  on  the  part 
°:  the  enemy,  and  M.  Belleifle  had  ij  men  drowned,  al. 
though  there  was  a  chain  formed  of  peafants,  acquainted 
“  tbe  t0  <i;reA  the  march  ofthe  columns,  and  to 
almt  the  loldiers  who  were  carried  away  by  the  rapidity  of 
the  current.  r  ;  * 

.  pi-  paflage*  of  this  nature,  whether  in  a  march, 
in  defence,  or  for  an  attack,  may  be  forefeen.  A  gene- 
ral  may,  at  a  oiftance,  make  all  the  preparations  necelfary 
for  thefe  operations;  he  may  anticipate  or  forefee  the 
difpofition*  of  the  enemy  :  in  regard  to  a  retreat  it  is  other, 
wife  ;  for  although  it  may  have  been  provided  for,  a  gene¬ 
ral  cannot  be  certain  whether  it  can  be  effected  after  the 
manner  he  hath  intended  ;  belides,  he  muft,  in  a  retreat, 
unite  a.*  the  aiflnent  dilpofitions  already  mentioned  :  the 
leait  negligence  becomes  irreparable,  and  gives  the  enemy  a 
very  great  advantage.  A  moment  loft,  a  movement  difem 
vered,  may  al(o  be  the  caufe  of  a  rout,  and  render  the  re* 
tre?.t  impoffible,  or  at  lead  very  bloody  ;  therefore  if  a 
neral,  in  thefe  circumdances,  has  not  a  perfe&  knowledge 
of  the  river  he  has  to  pafs,  if  he  has  not  been  careful  to  pre* 
krve  the  bridges,  or  to  keep  the  materials  and  in  liniments 
proper  tor  the  throwing  over  of  new  ones,  he  will  be  unable 
to  pais  m  fieht  of  the  enemy.  Xenophon’s  retreat  with 
the  io,oco  Greeks,  furnifhes  examples  of  the  oaflages  o(  ri- 
vers,  which  a  general  (hould  always  have  prefent  to  his  view, 

Y\  hat  prudence,  what  af-ivity  in  founding  the  fords  himfelf, 
whenever  he  met  with  any  ftream  or  river  to  becrofled! 
What  orders  to  prevent  confufion  among  his  troops,  and  what 
ftratagems  to  avoid  being  reoulfed  ! 

If  a  general  is  certain  of  returning  by  the  fame  place  at 
which  lie  has  *ormerly  paffed,  the  bed  way  would  be,  as  Vi* 
getiug  fays,  to  have  the  bridges  guarded,  *and  to  ereid  afoit 
witli  large  ditches  at  the  head  of  each,  for  their  fecurity,  and 
to  piace  troops  in  it  to  guard  the  bridges  and  the  paff^e, 
as  long  as  fhall  be  thought  neceflary.  ^  3 

Thus  circumftanced,  a  genera!  (hould  entrench  the  heads 
of  the  bridges  in  the  manner  already  directed  ;  and  that  the 
troops  may  pais  the  bridges  without  confufion,  accoiding 
as  one  brigade  of  infantry  (hall  enter  the  circle  formed  by 
the  redoubts,  another  (hall  pafs  the  bridge,  and  that  which 
enters  fliall  take  pofleflion  of  the  pods  which  that  which 
panes  occupied ;  he  mud  be  careful  to  eilabliih  batteries  of 
cannon  to  the  right  and  the  left,  on  the  other  (i de  of  the  ri¬ 
ver,  to  flank  the  redoubts,  and  defend  the  approach  to  them ; 

fo 
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tnjlftfo  that  when  the  whole  army  fhall  have  paffed,  the  troops 
occupy  the  redoubts  may  retire  with  eat’e.  The  ca- 
V'—'/alry  will  pat  the  bridges  without  Hopping  behind  the  re¬ 
doubts. 

In  a  retreat  of  this  kind,  the  infantry  fhould  march  in  co* 

1  umn,  and  the  cavalry  in  order  of  battle,  upon  the  flanks  of 
1  ^jj’he  infantry.  Before  the  march  is  begun,  fome  troops  mult 
1  k  fent  to  occupy  the  redoubts  ;  and  as  foon  as  they  dial! 
be  in  pofleffion  of  them,  the  army  will  put  itfelf  in  march, 
,nd  proceed  towards  them.  The  cavalry  of  the  right  mult 
1  pafs  over  the  bridge  neareft  to  it,  and  that  of  the  left  will 
So  the  lame.  The  columns  of  infantry  mult  enter  by  the 
;  paces  which  are  between  each  redoubt ;  the  grenadiers  and 

1  lie  piquets  mull  remain,  in  order  to  fuitain  the  troops  oc- 

upying  the  redoubts  :  fome  pieces  of  cannon  fhould  alio 
:  oe  left  to  fire  upon  the  enemy  in  cafe  he  fhould  approach 

1  loo  near ;  the  columns  mult  pafs  over  the  three  bridges  ; 

he  grenadiers  and  the  piquets  muft  alfo  draw  near  the 
;  iead  of  the  bridges  at  night-fall ;  the  troops  occupying  the 

1  edoubts  mud  quit  them  filently,and  pafs  the  bridges;  they 

1  nufl  be  followed  by  the  cannon  that  has  been  left  during 

1  lie  day  ;  the  grenadiers  mult  pafs  lalt  of  all ;  after  they  are 

lafied,  the  bridges  muft  be  broke  down.  This  may  be  ea- 
ily  executed,  provided  order  and  fiknee  are  preferved  ;  but 
f  the  enemy  entertains  the  lealt  fufpicion  of  the  redoubts 
abandoned,  he  will  come  in  full  ftrength  to  attack 
!  he  troops  Hill  remaining  ori  that  fide.  Thele  troops,  too 

r-  reak  to  refill  a  ftiperior  number,  cannot  avoid  being  beaten, 

laughtered,  or  drowned,  the  cannon  taken,  and  the  bridges 
nirnt. 

For  greater  fecurity,  the  grenadiers  and  the  piquets  may 
i  >e  furnifhed  with  chevaux-de-ftife,  which  will  make  an  en¬ 
trenchment,  till  the  troops  which  occupied  the  redoubts  are 
1  Retire  !.  A  letreat  never  merits  the  epithet  of  fne9  except 
t  is  performed  with  order,  and  with  the  lofs  of  as  few  brave 
:  in  as  poffible,  to  fave  the  reft  of  the  army. 

In  every  enterprife  formed  by  a  gener?d  in  difficult  places, 
i  .se  muft,  according  to  M.  de  la  Valiere,  provide  for  his  re¬ 
teat.  In  retreats  of  all  kinds,  adds  the  duke  of  Rohan,  a 
:  eneral  cannot  be  too  attentive  to  render  it  fafe,  and  to 

i  void  diforder  :  when  it  is  the  effect  ot  his  own  choice,  it 

mght  to  be  made  fo  early,  and  fo  expeditioufly,  that  he 
nay  not  be  under  a  neceffity  of  fighting, 
t  During  the  pafiage  of  a  river,  or  even  after  a  general  has 
rafted  it,  if  he  fhould  be  repulfed?  the  retreat  becomes  very 
i  difficult,  and  cannot  be  performed  without  great  lofs ;  it  is 
;  or  that  reafon  that  many  generals,  who  have  been  miitrull- 
ul  of  the  firmnefs  of  their  troops,  have  burnt  their  (hips  in 
i  he  port,  in  order  to  animate  them  to  vidlory,  from  confi- 
■  i  .ering  the  impoflibility  of  retreating. 

i  The  following  retreats  by  M.  Saxe  acrofs  rivers,  will  give 
lie  reader  fome  notion  how  fucli  enterprifes  Ihould  be  con,-' 

[  Su&ed. 

In  the  campaign  of  1742,  the  difpofition  of  that  com- 
e  nander  for  paffing  the  Danube  owed  its  whole  fucccfs  to 
ecrecy,  to  his  addrefs  in  profiting  by  circumftances,  and 
lartieubrly  to  a  very  thick  fog. 

i  The  two  armies  were  encamped  two  leagues  diftant  from 
i  |  ach  other,  and  the  light  troops  fkirmifhed  together  the 

;  jvhole  day.  At  feven  o'clock  at  night,  count  Saxe  fent  for 
he  general  officers,  furnifhed  them  with  inftrudions,  and 
,  aufed  the  guards  to  be  doubled.  At  nine  o’clock,  the 
i  baggage  filed  off  over  two  bridges  ;  one  of  rafts  and  ano- 
(  her  of  piles  :  after  which  the  infantry  paffed,  and  the  gre- 
adiers,  who  formed  the  rear-guard,  cut  down  and  burnt 
he  two  bridges.  The  enemy  advanced  in  order  to  charge 
,  “us  rear,  guard ;  but  18  pieces  of  cannon  that  had  been 
Wanted  beforehand,  very  foon  filcnccd  the  fire  of  their 
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mufketry,  and  he  loft  not  a  fingle  man.  At  day-break  the  Cffenfiye 
army  formed  in  order  of  battle,  upon  two  lines,  in  order  to  QPCIA^0!^ 
give  time  for  the  Imperialilts  to  retire  from  Pladling  ;  and 
as  foon  as  they  had  joined,  the  .army  put  itfelf  in  inarch  in 
four  columns. 

It  is  particularly  necefiary,  either  in  paffages  or  retreats, 
to  be  acquainted  with  the  nature  of  places,  and  if  they  are 
fit  to  furmfh  the  timber  neceffary  for  making  rafts  and 
bridges.  In  Germany,  and  countries  where  wood  is  very 
plenty,  in  order  to  pafs  with  greater  expedition,  a  general 
can  make  life  of  rafts  or  flying  bridges.  (See  Flying 
Bridgf.)  Two  may  be  placed,  one  upon  the  right,  the 
other  on  the  left,  of  a  bridge  built  upon  piles  ;  by  which 
means  three  columns  can  pafs  at  once.  It  fhould  be  ob- 
ferved,  that  the  flying  bridges  are  by  no  means  fecure 
againft  torrents. 

I11  1742,  count  Saxe  having  beforehand  poffeffed  himfelf 
of  Thonaltauh  caufed  two  flying  bridges  of  rafts,  and  a 
great  work  of  redans,  to  be  eredted,  in  which  he  polled  five 
battalions  and  fome  cannon. 

On  the  9th  of  September  all  the  baggage  paffed  the  Da¬ 
nube  :  on  the  1  oth  the  army  put  itfelf  in  order  or  battle  in  two 
lines,  which  retired  fuccellively  toward  the  river.  The  lines 
paffed  one  after  the  other  ;  that  is,  the  cavalry  at  the  ford, 
and  the  infantry  upon  the  flying  bridges. — Six  thoufand  of 
the  enemy’s  advanced  guard  were  witnefi.es  ol  this  retreat 
without  daring  to  moleit  it;  lo  prudently  were  the  orders 
given,  and  fo  exadly  executed. 

It  is  in  retreats  that  bridges  are  molt  liable  to  break  un¬ 
der  the  weight  of  the  troops  ;  it  is  at  that  time  the  precau¬ 
tions  are  neglected,  becaule  the  danger  becomes  more  prel- 
fing,  and  they  are  not  fufficiently  acquainted  with  tlie  rivers 
over  which  the  bridges  are  thrown. 

Sect.  XL  Of  Battles . 

Of  all  the  operations  of  a  campaign,  the  moft  important* 
and  that  which  is  moft  deferving  ot  attention,  is  a  battle* 
becanfe  it  is  generally  decifive;  every  other  operation  is  but 
preparatory  to,  or  confequent  of  it,  A  general  engage¬ 
ment,  fays  Vigttius,  is  pften  decided  in  two  or  three  hours v 
afier  which  there  fcarcely  remains  any  refoutce  for  the  van- 
qnifhed.  Battles,  fays  M  de  Montecuculi,  bellow  and 
take  away  crowns  ;  from  their  decifions  princes  cannot  ap¬ 
peal  ;  by  them  war  is  put  an  end  to,  and  the  name  ot  the 
conqueror  immortalized. 

A  general  Ihould  by  no  means  fufFer  himfelf  to  be  forced 
tb  a  battle  ;  neither  Ihould  he  offer  it  but  when  there  is  a 
real  neceffity  for  it;  and  even  when  he  gives  battle,  it  Ihould 
be  rather  with  an  intention  of  laving  than  fhedding  blood  ; 
more  with  a  view  of  averting  the  rights  of  his  mailer,  and 
the  glory  of  his  country,  than  of  oppreffing  mankind. 

However  bloody  a  battle  may  be,  it  is  always  lefs  fo  than  a  m 
long  war;  which,  by  reiterated  troubles,  confumes  the  trea- 
fures  of  fovereigns,  tiiat  finevv  of  a  Hate,  and  drains  the  blood, 
of  the  fubjeds. 

Neveithelefs,  there  are  fome  occafions  where  it  is  not  left 
to  a  general’s  choice,  either  to  give  or  accept  of  battle.  An 
army  of  obfervation,  and  an  army  ading  on  the  defensive, 
neither  can  nor  ought  to  be  dehrous  of  coming  to  adion. 

Both  the  one  and  the  other  fhould  have  no  other  objed  in 
view,  than  that  of  polling  itfelf  in  fo  advantageous  actuation, 
that  the  enemy  may  neither  entertain  a  thought  of  attack¬ 
ing  it  in  its  camp,  or  any  hope  of  forcing  it.  I  he  army 
of  obfervation,  whofe  only  objed  is  to  proted,  or  to  cover 
the  troops  forming,  a  fiege,  fhould  never  feek  to  fight  the 
enemy,  unlefs  attacked  by  him  :  the  other,  obliged  by  its 
want  of  ftrength  to  ad  upon  the  defenfive,  fhould  only  be 
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Operations  ^e^r0l,s  occupying  advantageous  pofts,  to  prevent  the 
o—— -y — enemy  s  penetrating1  into  the  country,  and  attacking  it  in 
any  pofition  it  fhall  have  taken. 

If  the  choice  h,  left  to  fhe  general,  he  ought  to  be  parti¬ 
cularly  careful,  Indore  he  comes  to  a  refohition  of  giving 
battle,  to  examine  whether  he  can  gain  greater  advantage 
by  winning  it,  than  he  will  fuitain  damage  "by  lofing  it. 

It  is  therefore  neither  caprice,  nor  a  mifiaken  courage, 
or  the  defire  of  diftmguifhing  himfelf  at  an  improper  time, 
that  ffiould  determine  a  general  to  give  battle  ;  but  his  fu- 
■periority  over  the  enemy,  both  in  the  number  and  quality 
of-  troops,  the  enemy’s  incapacity,  his  ilbchofen  encamp¬ 
ments  and  negligent  marches,  the  neceflity  of  fuccouring'a 
place,  or  the  certainty  of  a  reinforcement,  by  the  j undiion 
of  which  the  enemy  will  become  fuperior,  or  circumftances 
which  may  change  the  original  deligns  of  the  campaign. 
This  was  the  reafon  which  -induced  the  vi  {count  i'urenne, 
in  1674,  to  give  the  battle  of  Finfheim,  becaufe  the  prince 
of  Boumonville  waited  the  arrival  of  the  eledtor  of  Branden- 
bourg,  who  was  coming  to  join  him  with  a  confidetable  re- 
infoi cement;  and  if  he  had  not  given  battle  before  that 
junction,  the  enemy’s  army  would  have  had  a  very  great  fu- 
periority  over  his.  The  reafons  given  by  Montecuculi  for 
avoiding  a  battle  are,  “  when  the  lofs  of  it  will  be  more 
prejudicial  than  the  gaining  will  be  advantageous  ;  when  in¬ 
ferior  to  the  enemy,  or  when  fuccour  is  expe&ed;  when  the 
enemy  has  the  advantage  of  the  ground ;  when  it  is  percei¬ 
ved  the  army  is  working  its  own  ruin,  either  by  the  fault  or 
divifion  of  the  commanders,  or  through  the  difagreement  of 
confederates.”  It  may  alfo  be  added,  when  the  enemy’s 
army  labours  under  fomedifeafe;  when  it  is  in  want  of  pro- 
vtfions  and  forage  ;  and  that,  disheartened  by  thele  circum- 
Ilances,  his  troops  defert  from  him. 

It  is  on  a  day  of  battle  that  it  becomes  particularly  ne- 
ceflary  for  a  general  to  be  acquainted  with  his  own  ground, 
and  alfo  that  which  is  occupied  by  the  enemy  ;  to  know  in 
what  manner  his  wings  are  fupported,  the  nature  of  the 
places  where  thefe  fupports  are  ;  whether  he  can  be  fur- 
rounded,  and  in  what  part  he  can  be  attacked  with  the 
greateft  facility. 

But  however  efiential  thefe  branches  of  knowledge  may 
be,  it  is  not  always  the  fuperiority  of  number,  or  quality  of 
the  troops,  o**  advantage  of  ground,  that  will  fecure  the  beft 
difpofed  army  from  being  routed  :  it  is  the  forefight  of  the 
general  in  the  precautions  he  has  taken  before  the  battle  ; 
it  is  his  genius,  his  adlivity,  his  coolnefs,  in  the  time  of  ac¬ 
tion,  and  the  capacity  of  the  general  officers  a&ing  under 
him,  that  determine  the  fuccefs. 

Ground,  feemingiy  the  mofl  advantageous,  often  prefents 
obftacles,  which  do  not  immediately  ftrike  a  general,  al¬ 
though  an  experienced  one,  and  which  may  prove  fatal  in 
the  courfe  of  a  battle ;  how,  therefore,  will  a  general  be 
able  to  corretf  thefe  miflakes,  if  he  considers  them  as  only 
trivial  ?  At  the  battle  of  Cerignoli,  fought  on  the  28th  of 
pnl  1503,  the  enemy’s  front  being  more  extended  than  at 
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fir  It  it  was  iuppoied  to  be,  in  order  to  give  a  greater  extent 
to  that  of  the  French  army,  it  was  necefiary  to  continue  the 
lines  acrofs  vineyards  and  thickets ;  by  which  means,  the 
negle&ing  to  fill  up  a  ditch  caufed  the  defeat  of  the  French, 
and  the  death  of  M.  de  Numours  their  general. 

A  general  fhould  not  always  purfue  his  own  opinion,  it 
being  .mpoffible  for  one  man  to  fee  every  thing;  he  fhould, 
theiefore,  caufe  an  exadt  account  to  be  given  to  him  of 
whatever  he  cannot  have  an  opportunity  of  feeing  perfonally  ; 
to  inform  himfelf  by  fpies  of  the  enemy’s  order  of  battle,  and 
ad  in  confequence  of  that  knowledge ;  he  fhould  poffefs  him- 
fclf  of  all  places  capable  of  containing  ambufeades,  which  he 
ought  to  have  had  examined  fome  days  before  the  battle. 
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Santa  Cruz  bath  given  a  particular  detail  of  all  thefe  B~  or 
parations.  ^  Oper 

It  is  in  thefe  moments,  which  decide  the  fate  of  nations  — v 
that  the  genius  and  prudence  of  a  general  ought  to  be  con’ 
fpicuous  ;  he  fhould  fee,  at  the  fame  time,  what  is  doinj 
among  his  own  and  the  enemy’s  troops.  Befide  the  pre. 
cautions  which  ought  to  have  preceded  the  day  of  battle 
thole  which  ought  to  be  taken  in  the  courfe  or  the  adfion 
are  fo  numerous,  that  it  is  impoffible  for  them  all  to  find  a 
place  here. 

Some  depend  upon  the  general’s  ability,  others  upon  eir- 
cumftances,  which  it  is  almoft  as  difficult  to’defcribe  as  to 
mark  out  the  necefiary  difpofitions  for  them. 

It  depends  upon  the  general’s  genius  and  forefight  to 
make  choice  ot  intelligent,  aftive,  and  prudent  aids-de- 
camp,  to  affign  to  each  particular  body  the  prouereft  com- 
niander  ;  not,  ior  example,  to  place,  at  the  head  of  in- 
fantry,  one  who  has  been  Ions;  accuftomed  to  the  fervice 
of  the  cavalry  ;  or,  at  the  head  of  cavalry,  one  who  is  more 
uled  to  the  infantry,  &c.  ;  to  encourage  the  foldiers  by  the 
hope  of  rewards,  and  by  motives  which  may  fpirit  them  up 
and  to  threaten  thofe  who  are  lo  unmanly  as  to  tremble  at 
the  fight  of  an  enemy,  or  raffi  enough  to  run  forwards  with- 
out  order. 

The  general  ffiould  alfo  be  capable  of  forming  new 
lchemes,  in  order  to  render  thofe  of  the  enemy  abortive  ■ 
he  fhould  alfo  take  care,  whatever  may  be  the  nature  of  the 
country,  to  difpole  his  army  after  fuch  a  manner,  as  to 
render  it- equally  firong  in  every  part,  that  all  the  bodies 
of  which  it  is  compofcd  miy  proted  and  affift  one  another 
without  con  ufioii  j  that  the  intervals  necefiary  for  afting  be 
well  preserved,  and  that  the  referve  can  eafily  march  where- 
ever  it  fhall  be  ordered:  in  a  word,  the  troops  ffiould  bedifc 
poled  after  fuch  a  manner,  that  even  before  the  a&ion  they 
may  perceive  in  what  manner  they  are  to  ad. 

It  is  the  work  of  genius  to  take  advantage  of  circum- 
itances,  and  to  fubmit  to  them  ;„it  is  impoffible  to  forefee 
the  precautions  dependent  on  them,  as  the  very  circum- 
ltances  muff  be  themfelves  unforefeen  :  it  is  by  a  general’s 
addrefs,  m  knowing  how  to  profit  by  circumftances,  that 
he  ffiows  his  iupenority  in  the  day  of  battle.  M.  de  Mon¬ 
tecuculi  reduces  all  the  advantages  that  can  be  gained  over 
an  enemy  to  four  principal  heads,  which,  in  reality,  are  of 
themfelves  reduced  to  the  knowledge  of  profiting  by  cir¬ 
cumftances ;  fuch  are  the  advantages  of  number,  when  the 
enemy  is  beaten  in  his  pofts,  his  convoys,  and  in  his  forages; 
when  an  ambufeade  is  furrounded,  or  when  a  whole  army 
falls  upon  a  fmall,  weak,  and  feparated  body:  the  iecond 
.  ea<^  confifts  in  the  knowledge  of  the  commander;  the  third 
in  the  manner  of  fighting  ;  and  the  fourth  in  the  advantage 
of  the  ground.  A  general,  who  properly  confiders  thele 
heads,  will  difpofe  of  a  combined  army  after  fuch  a  manner, 
that  it  may,  at  the  fame  time,  receive  orders  without  mil- 
take,  and  execute  them  without  confufion  ;  a  very  necefiary 
precaution,  and  one  which  Hanno,  general  of  the  Cartha¬ 
ginians,  neglected  to  take  with  regard  to  the  ft  rangers  allied 
with  them,  which  occafioned  the  troubles  related  by  Poly¬ 
bius.  Tie  fhould  have  mixed  the  foldiers  belonging  to  thofe 
countries,  where  bravery  is  in  a  manner  natural  to  them, 
with  thofe  belonging  to  countries  where  it  is  more  extra¬ 
ordinary. 

Vigetius  points  out  the  precautions  necefiary  to  be  taken 
by  a  general,  to  avoid  having  either  the  wind  or  the  fun  in 
his  front.  The  wind,  which  raifed  the  duft,  and  blew  it 
into  the  eyes  of  the  Romans,  contributed  to  the  lofs  of  the 
battle  of  Cannae  :  the  fun,  on  the  other  hand,  dazzles  the 
foldiers,  and  lays  open  their  difpofitions  and  evolutions  to 
the  enemy :  in  a  word,  the  general  ffiould  not  negleft  even 
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•tfr  tliofe  precautions  which  may  be  in  appearance  ufelefs,  whe- 
M  ther  before  the  battle,  or  at  the  very  time  they  may  be  put 
Y^"jn  execution  after  the  adlion  ;  as  the  rallying  the  troops,  the 

1™refrefhing  of  them,  the  retreating  from  before  the  enemy,  or 
the  purfnit  of  him,  fuppofing  the  battle  to  be  gained.  A 
general  fhould  have  beforehand  formed  the  plans  of  the 
marches  and  the  enterprifes  he  would  attempt,  and  be  al- 
i  mod  certain  of  the  means  of  executing  them  ;  if,  on  the 
I  contrary,  he  fails,  he  fhould  have  determined  the  pofitions 
by  which  the  army,  fixed  in  a  camp  ftrong  by  fituation, 
may  prevent  the  enemy  from  reaping  any  great  advantage 
from  his  vieftory  :  he  fhould  alfo  have  provided  for  the  fecn- 
rity  of  the  prifoners,  the  hofpitals,  the  plunder  of  the  foi- 
diers  ;  in  fhort,  for  all  that  is  neceffary  for  preferving  order 
and  discipline,  and  every  thing  contributing  to  the  fecurity 
of  the  troops  :  the  diftrel's  of  the  enemy,  and  the  glory  of 
the  foveieign,  fhould  be  'provided  for  without  waiting  for 
the  event ;  for  at  that  time  confufion  and  diiorder  would 
prove  more  fatal  than  even  the  battle. 

In  the  treatife  written  by  Sant^i  Cruz,  upon  the  difpofi- 
tions  before  and  after  a  battle,  may  be  feen  a  long  detail  of 
the  precautions  depending  upon  genius,  and  of  thofe  which 
are  regulated  by  circumftances. 

The  general's  poll  during  the  adlion  ought  to  be,  ac¬ 
cording  to  Vigetius,  on  the  right  wing,  between  the  cavalry 
and  the  infantry.  Onozander  fixes  it  upon  fome  height, 
and  Santa  Cruz  towards  the  centre,  in  the  front  of  the  fe- 
fcond  line.  Titus  Livius  and  Polybius  have  obferved,  that 
the  polls  of  Scipio  and  Hannibal  were  always  in  thofe  parts 
which  were  leaft  expofed  :  becaufe,  as  obferved  by  Onozan- 
Jer,  a  general  who  runs  into  danger  is  a  rafh  man,  fuller  of 
preemption  than  courage  :  neither  is  daringnefs,  adds  his 
commentator  after  Plato,  always  a  fign  of  courage ;  beiides, 
a  man  who  is  really  brave,  is  never  daring  but  when  it  is 
abiolutely  'neceffary. 

A  general  fhould  not  always  fuppofe  that  what  particu- 
arly  ftrikes  him  is  right ;  he  fhould  reafon  calmly  upon  the 
probability  of  it,  in  order  to  come  to  a  greater  degree  of 
icertainty  with  regard  to  the  practicability :  he  ought  alfo, 
fays  Vigetius,  to  be  acquainted  with  the  nature  of  the  ene- 
hiy,  and  the  charadlers  of  his  generals,  whether  they  are 
orudent  or  rafh,  daring  or  timid  ;  whether  they  fight  upon 
principles  or  at  hazaid  r  in  effect,  a  general  ought  to  be  ear¬ 
lier  or  later  in  making  an  attack  in  proportion  to  the  lafh- 
nefs  of  the  enemy.  If,  lays  M.  de  Montecuculi,  any  fign 
t>f  fear  or  confufion  is  perceived  among  the  enemy,  which 
will  be  known  when  the  ranks  are  disordered,  when  the 
■troops  mix  together  in  the  intervals,  when  the  colours  wave 
about,  and  the  pikes  fhake  all  at  the  fame  time,  then  he 
jihould  charge  and  purlue  the  enemy  without  giving  him 
mime  for  recolledlion  :  fome  dragoons,  light  cavalry,  platoons, 
Tome  loofe  troops,  lh ould  be  fent  forward ;  who,  whilft  the 
irmy  advances  in  order  of  baitle,  will  go  before  to  feize 
I  i tome  polls  into  which  the  enemy  mull  fall.  A  general 
naught  alfo,  fays  Vigetius,  to  found  the  fpirit  of  his  foldiers, 
and  obferve  whether  they  have  a  firmer  countenance  than 
the  enemy.  It  is  dangerous  to  lead  an  army  on  to  adlion 
|  that  is  not  thoroughly  determined  to  do  its  duty.  u  Bat¬ 
tles,”  lays  Vigetius  elfewhere,  u  are  generally  won  by  a 

(  [fin  all  number  of  'men.”  i  he  great  my  fiery  coiififts  in 
[the  general’s  knowing  how  to  choofe  them,  to  poll  them 
[well,  con  ormable  to  his  plan,  and  the  iervices  required  of 
|  them. 

I  cannot  affign  the  reafon  (fays  he)  why  particular  bo¬ 
dies  fight  better  again  ft  other  particular  ones,  or  why  thofe 
who  have  beat  bodies  ftronger  than  themlelves,  have  in  their 
bun  been  often  beaten  by  thole  that  were  weaker  :  It  is 
Undoubtedly  owing  to  want  of  confidence;  becaule  the  place 
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of  addon  has  been  different ;  or  from  other  cireumflances  OiTenfive 
vvhich  cannot  be  laid  hold  of,  but  on  the  very  inftant.  The 
fituation  of  the  mind  is  ftown  in  the  countenance  of  the 


foldiers  ;  it  is  declared  in  their  difeourfe,  and  by  the  moil 
trifling  of  their  a£lions.  The  general  fhould  confult  them  ; 
he  ought  even  to  go  farther — the  bell  countenance  is  not  ah 
ways  a  fign  of  the  firmeft  courage.  Cowardice  often  con¬ 
ceals  itfelf  under  the  mafic  of  intrepidity  ;  but  foon  as  the 
a£lion  begins,  the  veil  falls  off,  and  the  coward  fhows  him- 
felf,  notwithftanding  all  his  endeavours  to  the  contrary. 

Neither  at  this  time  fhould  a  proper  degree  of  fear  be 
thought  blameable  ;  nature  muft  be  allowed  to  fhrink  iu 
that  awful  and  uncertain  fituation  :  the  coward  gives  him- 
felf  up  to  his  fears;  the  bully  feeks  in  vain  to  diffemble 
•hem  ;  and  the  rafh  rr.an,  who  cannot  diftinguifh  between 
danger  and  fafety,  is  fenfible  of  both  ;  the  real  foldier  is 
always  modeft,  and  contented  with  having  done  his  duty. 

A  good  general  turns  every  thing,  even  want  of  ftrength, 
to  advantage.  Hannibal,  at  the  battle  of  Cannas,  pofted 
his  beft  troops  upon  the  wings,  that  the  centre,  vvhich  was 
compofed  of  thofe  on  whom  he  had  the  leaft  dependence, 
might  be  the  fooner  broke,  in  order  to  give  the  wings  an 
opportunity  of  furrounding  the  Romans. 

It  alfo  requires  a  very  flridl  examination  in  a  general,  in 
order  to  be  thoroughly  mafter  of  the  circumftances  on  which 
he  fhould  regulate  his  difpofitions ;  and  he  will  alfo  find 
it  fometimes  neceffary  to  make  fome  change  in  his  original 
intentions.  It  is  always  proper  that  the  corps  of  referve 
fhould  be  compofed  of  veterans,  and  even  of  part  of  the 
flower  of  the  army  ;  for  fhould  the  army  happen  to  be 
broke,  this  referve  alone  may  probably  give  a  new  face  to 
the  addon  :  it  was  this  method  which  Hannibal  purfued  at 
the  battle  of  Zam a ;  where  Scipio,  after  having  defeated 
the  troops  which  prefented  themfelves  to  him,  was  aflo- 
nifhed  to  find  he  had  a  new  army  to  fight  with.  At  the 
battle  of  Fontenoy,  the  houfehold  troops  placed  in  referve, 
with  fome  brigades  of  infantry,  determined  the  luccefs  of 
the  day.  Neverthelefs,  on  fome  occafions  this  difpofmon  \ 

may  prove  difadvantageous ;  as,  for  inftance,  where  it  would 
be  neceffary  to  prefent  a  large  front  to  the  enemy,  or  where 
it  is  neceffary  to  prevent  his  getting  poffeffion  of  a  pafs  or 
a  defile  ;  where  a  general  finds  himfelf  too  inferior,  and 
where  there  are  alfo  polls  to  be  defended. 

It  would  be  unneceffary  to  repeat  every  thing  mentioned 
by  Vigetius,  relative  to  the  precautions  neceffary  to  be  taken 
before  a  battle  ;  time,  and  the  difference  of  weapons,  have 
greatly  altered  difpofitions  :  fire  arms,  which  are  now  made 
ufe  of  inflead  of  darts  and  flings,  and  the  bayonet  in  {lead  of 
the  pike,  have  contrafted  the  intervals  twhich  muft  necef- 
farily  be  left  between  every  foldier. 

The  order  and  difpofition  of  troops  for  addon  depend 
entirely  upon  the  general,  who  knows  how  to  profit  by 
circumftances  ;  the  juft  execution  of  them  depends  upon 
the  capacity  of  the  general  officers.  The  general  cannot 
be  everywhere,  or  fee  every  thing ;  he  is  obliged  to  rely 
upon  the  underftanding  of  thofe  who  command  under  him 
for  the  juft  execution  of  his  orders  ;  the  general  officers 
fhould  know  how  to  vary  them,  in  proportion  as  circum¬ 
ftances,  and  the  fituation  of  the  enemy  changes.  They 
fhould  have  an  exa&nefs  and  quicknefs  of  eye,  both  to  op- 
pofe  and  profit  by  them  ;  and,  as  M.  de  Puyfegur  obferves, 
the  difpofition  of  the  troops  being  once  regulated  by  that 
of  the  enemy,  by  the  fituation  of  the  country,  and  the  ge¬ 
neral  orders  that  have  been  delivered,  the  only  part  the  ge¬ 
neral  can  have  in  the  addon  lies  in  thofe  places  where  he  is 
within  reach  of  giving  orders  himfelf. 

M.  de  Montecuculi  with  great  reafon  obferves,  that  there 
cannot  be  too  many  officers  in  an  army  on  the  day  of  battle, 
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in  orA  r  to  fup ply  the  places  of  thofe  who  are  killed  :  but 
can  a  man  poiltilethof  any  degree  of  humanity  approve  of 
what  he  auds,  that  this  number  ffiould  be  increafcd  in  time 
cf  &ar,  and  reduced  in  time  of  peace  ?  What  a  profpedl  for 
a  ioldier,  who,  after  having  laviffied  his  blood  for  the  fafety 
of  his  country,  and  the  glory  of  his  prince,  fees  himfelf  ex¬ 
posed  to  the  fate  of  Belifarius !  Whatever  were  the  virtues 
of  his  mafter  Juflir.ian,  can  any  one,  without  indignation, 
fee  this  general,  after  having  overcome  the  Per fians,  reu¬ 
nited  Africa  to  the  empire,  punched  the  Vandals,  driven 
the  Goths  out  of  Italy,  ravaged  AfTyria,  fcattered  at  a 
di fiance  from  both  empires  that  throng  o.^  barbarians  bv 
which  they  were  over  run,  and  preferved  the  throne,  and 
the  life  ol  the  emperor;  upon  the  bare  fufpicion,  or  rathe 
under  the  pretence  a  confpiracy,  deprived  of  fight,  a  * 
reduced  to  beg  alms  of  paflengers  in  the  ltreets.  of  that  city 
which  he  had  fo  often  faved  ? 

It  has  been  already  feen,  that  the  difpofitions  in  a  moun¬ 
tainous  country  change  according  to  th£  lit  nation  of  the 


ground.  Vigetius  repeats,  fpeaking  of  a  field  of  battle, 
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what  has  been  fo  often  eflablifhed  in  the  foregoing  fedtions, 
that  an  open  country  is  always  mofl  advantageous  for  an 
army  that  is  ft ro no  ell  in  cavalry  ;  and  that  an  enclofed  fpot, 
divided  by  ditches  and  marffies,  covered  with  mountains 
and  woods,  is  moil  convenient  for  infantry.  In  this  laft, 
the  knowledge  of  the  country,  the  arty  the  ability  of  the 
general,  and  the  underftanding  oi  the  general  officers  under 
his  orders,  fooner  afeertain  the  fucccfs,  than  a  fuperiority 
ol  troops  in  an  open  country,  which  prefen ts  little  or  no 
variety  of  ground,  and  which  allows  the  greatell  part,  or 
indeed  the  whole,  of  the  troops  to*adl;  the  fuperiority  in 
troops  is  attended  with  gieat  advantage,  provided  alfo  the 
difpofition  is  good. 

The  different  difpofitions  for  troops  are  fo  many,  the  cir- 
cumftances  differ  fo  greatly,  that  were  it~even  pcffiblc  to 
connect  in  one  body  only  all  the  battles  which  have  been 
fought  fince  the  time  mankind  refolved  to  regulate  their 
properties  by  the  law  of  the  dronpeft,  the  number  of  con¬ 
trivances  which  remained  to  be  colle&ed  would  be  greater 
than  of  thofe  w  hich  have  been  a&ually  executed.  It  is 
impoffible  to  give  a  detail  of  every  thing  ;  for  in  that  cafe 
every  particular  fpot,  and  the  difpofition  proper  for  it,  every 
country,  and  all  the  circumftances  that  may  oblige  thefe 
difpofitions  to  vary,  mud  be  deferibed.  Thofe  now  going 
to  be  mentioned,  are  only  with  a  view  of  giving  the  rules, 
and  of  more  clearly  demondrating  thofe  precepts  which  lead 
to  the  knowledge  of  all  others. 

*  Thsr.  I.  Let  two  armies  of  equal  force  be  fuppofed, 
in  an  open  country  divided  by  a  river,  confiding  of  57 
battalions  and  72  fquadrons  each,  cavalry,  huffars,  and  dra¬ 
goons.  The  tu'o  armies  are  on  the  fame  fide,  the  right  of 
the  one,  and  the  left  of  the  other,  to  the  river.  The  left 
of  the  army  whofe  right  is  to  the  river  is  uniupported ;  and 
that  whofe  left  is  fupported,  has  a  wood  on  its  right.  By 
this  difpofition  may  be  feen  the  neeeffity  of  covering  thje 
wing  o t  the  army  A,  that  is  expofed.  Plate  DXX. 

The  army  I,  whofe  right  and  left  are  l'upported,  is  form¬ 
ed  upon  two  lines,  and  prefents  the  fame  front  as  the  army 
A,  with  a  referve  in  the  rear.  The  following  is  therefore 
thought  to  be  nearly  the  difpofition  which  ffiould  be  made 
by  the  general  commanding  the  army  whofe  left  is  unfup- 
ported.  The  fird  line  ought  to  confid  of  20  battalions, 
with  intervals  of  about  three  toifes  between  each  battalion  ; 
J2  lquadrons  011  the  right,  wuth  their  proper  intervals  ;  four 
battalions  on  the  right  of  the  cavalry,  10  pieces  of  cannon, 
and  a  battalion  in  column  clofe  to  the  river  ;  1  2  fquadrons 
on  the  left  of  the  fird  line,  with  their  proper  intervals  ; 

16  battalions  in  the  fccond  line,  300  paces  didance  from 
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the  fi.ft;  11  fquadrons  on  its  right,  placed  behind  the  in  m}, 
tv*rvaU  of  thole  in  the  tuft  line  ;  and  on  their  ri«ht,  ^Opt' 
.-.ju  iui  011s  of  dragoons  next  the  river,  in  order  to  ,i!'- 

1:1  tan  try  and  cannon  covering  the  right ;  1 1  fquadrons  on 
the  kit,  placed  m  the  fame  manner  as  thofe  on  tlle  rriht . 

JO  pieces  of  cannon,  ilipported  by  a  battalion  in  column’ 
between  the  infantry  and  the  cavalry  of  the  right;  10  others’ 
fupported  alio  by  a  battalion  between  the  inraittry  and  the 
cavalry  of  the  left  ;  four  battalions  in  the  rear  of  the  fecond 
hne  on  the  left,  with  orders  to  tranl'port  itfelr  obliquelv 
or  tide  wife,  as  foon  as  the  army  moves  to  attack  that  which 
1S  drawui  up  again  ft  it  ;  l  2  fquadrons  of  cavalry  in  the  re- 
01  the  h?e  uPon  [he  l«’t.  to  poft  themfelves  obliquely 
upon  the  flank,  at  100  paces  diltance  fiom  the  hrft  LI 
aron  on  the  left,  next  to  the  four  battalions  and  the  cannon- 
the  relerve,  confining  of  10  battalions  and  eight  lquadrons 
of  dragoons,  in  the  third  line  upon  the  lert  flank,  fo  that 
it  may  fall  into  the  fird  line  as  foon  as  the  lquadrons  ca¬ 
valry  .which  were  in  the  rear  of  thofe  of  the  firft  line;  Ml 
be  potted  obliquely  :  m  this  pofnion,  the  army  will  move 
ro!  ward,  the  right  never  quitting  the  banks  of  the  river. 

lr  the  enemy’s  army  ffiould  advance,  the  difpofition  of 
tne  army  A  will  become  dill  better,  becaufe  the  army  I 
wdl  qua  the  fupport  it  had  on  its  right ;  but  if,  on  the  con¬ 
trary,  it  remains  m  its  pod,  in  order  to  keep  this  fupport 
then  the  io  battalions  of  the  referve,  followed  by  the  ei  ffit 
lquadrons  of  dra  roons,  will  join  the  four  which  fupport  the 
flanks  ox  the  cavalry  which  is  pofled  obliquely.  When 
marching,  this  hne  polled  fidewife  ffiould  proceed  oblique- 
ly;  and  when  the  cannon  ffiall  be  near  enough  to  cannonade 
with  effect,  it  ffiould  make  feveral  difeharges,  in  order  to 
Dreak  and  beat  down  the  entrenchments,  or  felled  tree?, 
which  the  enemy  may  have  made,  and  alio  to  dedroy  their 
difpofition.  As  loon  as  the  army  A  ffiall  be  near  enough 
to  cannonade  the  army  I  with  fucccfs,  it  mud  hah,  andV 
mufe  it  with  a  continual  fire  of  the  cannon.  The  principal 
attack  ought  to  be  made  at  the  wood  by  the  14  battalions: 
m  order  to  give  more  ftrength  and  certainty  to  this  attack, 
fix  other  battalions,  with  10  pieces  of  cannon,  ffiould  be 
etached  to  it  from  the  fecond  line,  always  keeping  up  a 
hre  from  the  front.  If  during  this  attack,  it  is  perceived 
that  the  enemy  weakens  his  line,  in  order  to  carry  affiftance 
to  the  wood  that  is  attacked,  then  the  centre  and  the  light 
of  the  army  fliould  march  up  and  charge  him  brifkly.  The 
troops  who  cannonade  the  wood  ought  not  to  advance,  hut 
fliould  only  keep  the  tioops  poded  in  it  at  bay  ;  becaufe 
t  lat  part  which  the  enemy  has  weakened  will  then  become 
the  piincipal  obje&  of  attack  ;  it  is  probable,  that  the  ene- 
m}  having  weakened  his  front,  will  certainly  be  broke.  If 
the  enemy  ffiould  not  weaken  his  front,  and  the  attack  of 
the  wood  ffiould  fucceed,  as  foon  as  the  enemy  is  driven 
out  of  it,  the  troops  which  attacked  it  ffiould  take  the  ene¬ 
my  in^  flank ;  then  the  body  of  the  army,  by  advancing, 
ought  to.  determine  an  affair  already  half  gained.  If  by 
the.  intelligence  the  general  hath  received,  and  the  number 
which  he  know^s  the  enemy’s  army  to  confid  of,  and  which 
lie  fees  before  him,  he  judges  the  wood  is  filled  with  infan¬ 
try,  and  that  confequently  the  attack  of  it  will  be  attended 
with  difficulty,  he  mud  attack  on  the  fide  of  the  river,  by 
marching  by  degrees  from  the  right,  as  if  to  fuftain  the 
left.  For  the  greater  certainty  of  fucceed ing  in  this  at* 
tack,  he  ffiould  reinforce  the  five  battalions  upon  the  right 
wuth  fome  others  from  the  fecond  line :  the  left  fhould 
continue  in  the  pofition  already  mentioned,  to  keep  back 
the  enemy.  It  it  ffiould  happen  that  the  enemy,  feeing 
his  left  attacked,  caufes  the  troops  to  leave  the  wood  in 
order  to  replace  thofe  of  the  centre,  which  he  caufed 
to  march  to  the  affidance  of  the  left,  the  14  battalions 

which 


j. 


! 


W  A 

which  m  polled  fidewife,  ought  brffkly  to  attack  the 
wood  fuftained  by  dragoons.  Thefe  laft  fhould  poll  them* 
H [fives  upon  the  left  flank  of  the  infantry  jn  order  to  cover 
lit;  and  as  foon  as  it  fhail  be  within  60  paces  of  the  enemy, 
it  jhould  march  up  to  him  with  hayonets  fixed  ;  and  the 
*  dragoons  ought  to  attack  him  in  flank  at  the  time  the  in* 
fan  try  does  the  lame  in  head.  The  wood  is  all  this  while 
■fuppoled  to  be  practicable  for  the  dragoons  on  horfeback  ; 

but  in  cafe  it  fhould  not  be  fo,  they  mull  difmount,  the  in* 

I  fan  try  being  fufficzently  fupported  by  the  1 2  fquadfons  of 
[cavalry,  which  are  placed  fidewiie. 

The  general  may  with  eafe,  etpeclally  in  an  open  country, 
attack  the  enemy*«  whole  army  together  ;  but  this  may  be 
attended  with  great  danger,  and  if  the  whole  front  of  the 
firft  line  is  broken,  there  will  not  be  much  difficulty  in 
breaking  the  fecond  :  whereas,  by  attacking  the  enemy’s 
army  in  one  or  two  parts,  if  one  of  thefe  attacks  fucceeds, 
the  battle  is  won  ;  becaufe  the  troops  who  are  victorious, 
take  the  enemy  in  flank,  at  the  fame  time  that  he  is  attack¬ 
ed  in  head  by  the  relt  of  the  army.  In  cafe  it  fhould  not 
fucceed,  the  troops  who  made  the  attack  can  retreat,  pro¬ 
tected  by  the  whole  army,  which  hath  not  at  all  fuffered. 

The  general  fhould,  as  much  as  poffible,  conceal  the  mo¬ 
tions  he  intends  making  from  the  enemy ;  consequently  the 
five  battalions  and  10  pieces  cf  cannon  which  fnpporl  the 
right  of  the  army  next  the  river  ought  to  march  in  the 
rear  of  the  fquadions  of  the  firft  line,  the  infantry  with  their 
'  aimsdecured,  and  not  range  themfdvcs  in  the  order  of  bat¬ 
tle  intended,  till  the  two  armies  are  ready  to  march  to  charge 
each  other.  It  is  the  fame  with  regard  to  the  fquadrons  of 
cavalry,  which  fhould  be  polled  behind  thofe  of  the  firft  line, 

■  to  execute  the  defzgn  already  laid  down. 

Disp.  II.  If  the  two  armies  are  not  fupported  either 
Ion  their  right  or  their  left,  the  fame  pofition  fhould  fubiift 
that  hath  already  been  eftablifhed  for  the  cavalry,  which  is 
in  the  rear  of  that  belonging  to  the  firft  line,  except  that 
it  fhould  be  diftributed  on  the  right  and  the  left.  If  there 
lis  not  cavalry  fufficient,  huflars  mnfl  be  lubiiituted  in  its 
►  place;  but  if  there  fhould  be  cavalry  enough,  it  mutt  be 
ufed  on  this  occaflon ;  becaufe  cavalry  being  a  greater  bpdy, 
its  charge  is  heavier,  and  it  alfo  makes  a  greater  imprei- 
f:on  upon  other  cavalry  oppofed  to  it,  provided  they  exe- 
i  cute  their  order  with  great  quiekneis.  T  his  cavalry  or 
Imflars,  which  are  ported  fide  wife,  fhould  not  quit  their 
port,  but  wait  the  fuccefs  of  the  attack.  If  the  enemy  is 
repulied,  they  murt  then  fall  upon  his  flanks,  and  by  a  bnik 
and  vigorous  charge  endeavour  to  involve  the  fecond  line  in 
the  confufion  of  the  firft ;  they  will  be  followed  by  part  of 
I  the  wing  of  cavaliy  that  is  vi&orious,  in  order  to  give  a 
!  greater  force  to  the  attack  of  the  fecond  line,  taking  as 
I  much  care  as  port* ole  not  to  leave  any  body  of  cavalry  upon 
the  wing  of  infantry  that  is  in  a  condition  of  protecting  it. 
After  thefe  two  lines  of  cavalry  have  been  broken  and  pur- 
fued,  half  of  the  victorious  line  fhould  remain  in  order  of 
'  battle  ;  and,  by  a  motion  to  the  right  from  the  left,  take 
the  enemy's  infantry  in  flank,  at  the  fame  time  that  it  is 
attacked  in  head  by  the  infantry  or  the  army.  The  fecond 
!  line  fhould  then  move  into  the  place  of  the  firft,  in  order 
to  he  near  enough  to  aifift  it  in  cafe  the  enemy's  infantry 
fhould  ftand  its  ground  firmly  ;  but  it  is  probable,  that  be¬ 
ing  deprived  of  its  cavalry,  it  will  neither  have  the  fame 
firmnds,  nor  the  fame  fpirit,  as  if  it  was  fupported,  efpeci- 
ally  when  it  is  attacked  on  every  fide. 

The  cavalry  and  the  huflars  who  purfue  the  ber.ten  wing 
fhould  not  expoie  themfelvcs  too  much,  or  break  their  order 
in  the  pur  iuit,  for  fear  the  enemy's  huflars  which  are  behind 
fhould  f all  upon  and  beat  them  by  attacking  them  on  all 
hdt!s ;  which  may  very  probably  happen,  it  they  do  not 
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take  care  to  keep  in  order  of  battle  ;  whrch  flionld  at  leaf!  OflVnfive 
be  attended  to  by  the  cavalry.  After  the  huffiirs  have  pur-^»eiatl0! 
fued  the  enemy's  cavalry  fo  long  aa  to  entirely  d  if  order 
them,  they  fhould  return  and  take  their  termer  ports,  in 
order  to  march  from  thence  to  whatever  place  they  may  be 
ferviceable.  Although  it  may  appear  foinething  hard  to 
make  the  huflars  return,  there  is  nothing  fo  difficult  but 
what  may  be  accomplifhed,  when  older  and  dilcipline  are 
firmly  eftablifhed,  and  when  an  officer  has  the  art  of  making 
himftlf  obeyed.  * 

At  the  battle  of  Cannae,  the  Carthaginian  cavalry,  fupe- 
rlor  to  that  of  the  Romans,  having  broke  through  them, 
one  pan  continued  the  puriuit,  an4,  the  other  fell  upon  the 
rear  and  the  flanks  of  their  infantry  ;  at  the  fame  time  the 
Carthaginian  infantry  charged  that  of  the  Romans  in  all 
parts,  which  decided  the  viflory.  Thus  Hannibal  owed 
his  victory  partly  to  his  luperioritv  in  cavalry,  and  to.  his 
attack  upon  the  flanks.  The  Nutnidians,  who  were  upon 
the  right  wing  of  the  Carthaginian  army,  and  who  fought 
nearly  in  the  lame  manner  as  the  huflars,  performed  on  this 
occalion  the  fame  fervice  as  the  huflars  would  certainly  do 
in  the  difpofition  now  before  ns  ;  fo  true  it  is,  that  infantry, 
deftitute  of  its  cavalry,  hath  no  longer  the  fame  firmnefs, 
nor  the  fame  fpirit ;  and  if  it  is  alfo  attacked  in  head  by 
infantry,  it  cannot  avoid  being  beat.  The  principal  atten¬ 
tion  of  a  general,  fays  M.  de  Montecuculi,  ought  to  be  to 
fecure  the  flanks  ;  experience  having  taught,  that  when  the 
wings  of  cavalry  are  broke,  the  in  antry  is  eafily  fnrrounded, 
and  hath  no  longer  the  means,  nor  even  the  courage,  of  de¬ 
fending  itfelf.  The  reader  may  fee  the  principles  he  lays 
down  upon  that  fubjedt.  It  is  fecn  by  the  example  of  the 
battle  of  Can  use,  what  ufe  the  cavalry  ought  to  be  put  to, 
particularly  in  au  open  country  where  it  can  eafily  a£t* 

What  advantage  may  not  be  expedled  from  it,  when  an 
army  of  Romans,  80,000  ftrong  in  infantry,  and  6000  horfe, 
was  overcome  by  the  Carthaginians,  weaker  by  the  half  in 
infantry,  but  which  derived  its  principal  ftrength  from 
ic,ooo  cavalry,  all  veterans,  and  well  dilciplined. 

Rut  if  the  wing  of  cavalry  is  beat,  it  ought  to  retreat 
with  as  much  order  as  poflible.  The  cavalry,  or  huflars, 
that  are  ported  fidewife,  fhould  always  continue  in  the  lame 
place  ;  there  is  no  reafon  to  fear  that  the  enemy  will  ad¬ 
vance  hriikly  to  the  purfu.it ;  becaufe  he  will  be  taken  in 
flank  by  the  body  that  is  ported  fidewiie  ;  a  circumliar.ee 
which  ought  not  only  to  abate  the  eagernefs  of  the  con¬ 
querors,  but  alfo  animate  the  conquered.  By  this  man¬ 
ner  of  adtin  >  they  gain  time  to  pafs  through  the  intervals 
of  the  fecond  line,  and  to  rally  in  the  rear  of  it,  which  they 
can  perform  with  the  greater  eafe,  as  they  are  neither  pur- 
fued  nor  molefted,  at  leaft  but  very  (lightly. 

In  order  to  prevent  the  inconveniences  that  may  arife  if 
the  huflars  in  charging  the  fir  It  line  of  the  enemy  in  flank 
are  charged  by  the  fecond,  it  is  necefiary  to  detach  inftantly 
from  the  referve  a  body  of  dragoons  fufficient  to  fill  up 
the  intervals  of  the  huflars,  which  will  form  a  full  line  with¬ 
out  taking  up  more  ground  :  this  can  be  fo  much  better  ef¬ 
fected,  as  there  would  be  no  ground  on  the  other  fide  of  the 
troops  who  are  ported  fzdewiie,  and  that,  befides,  thefe 
troops  would  be  at  too  great  a  diftance  from  the  main  body 
of  the  army. 

Again,  without  caufing  them  to  fill  up  the  intervals  of 
the  huflars,  they  may  be  placed  in  a  fecond  line  behind 
them;  and  when  the  huflars  attack  the  flank  of  the  ene¬ 
my’s  wing,  the  dragoons  will  take  their  place,  in  order 
to  keep  back  the  enemy’s  fecond  line.  This  method  hath 
the  fame  efleCf,  and  is  performed  with  left  difficulty.  It 
is  almoft  evident,  that  the  fecond  line  will  not  dare  ad¬ 
vance  to  protect  the  firft  for  fear  of  being  charged  in  flank 
5  A  2  .by 
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oSo”  ty  *he  draSoona’  but  that  on  the  contrary  it  will  be  obliged 

f  ^1IS  c^fp°£tion,  the  performance  of  which  appears  very 
difficult,  is  not  in  reality  fo,  if  the  general  hath  taken  the 
neceffary  meafures,  and  if  his  troops  are  well  difciplined, 
know  how  to  move  with  order  and  exa&ncfs.  Even 
when  this  motion  is  not  performed  with  all  the  exa&nefs 
poffihle,  it  can  never  he  dangerous,  becaufe  the  front  of  the 
two  lines  will  not  be  dellroyed,  and  becaufe  it  is  alfo  made 
upon  the  rear;  and  that  if  the  dragoons  and  huffars  are  at¬ 
tacked  and  beat  in  march  inr  Up,  their  defeat  cannot  beany 
way  prejudicial  to  the  main  body  of  the  army. 

When  the  field  of  battle  is  in  an  open  country,  a.ll  the 
troops  generally  come  down,  Specially  when  there  is  no 
obilacle  to  prevent  them.  On  thefe  occafions,  it  is  recjuifite 
that  the  diipofition  of  the  troops  fhould  be  flrong  in  every 
part  ;  there  fhould  always  be  a  referve,  whether  of  infantry 
or  dragoons,  in  order  to  be  ready  to  affifl  the  troops  which 
have  fuffered. 

If  it  is  poffible,  in  an  open  country,  to  find  any  hollow 
to  fupport  the  right,  and  a  village  to  iupport  the  left,  the 
gener  d  fhould  make  choice  of  that  ktuation,  fuppofing  his 
intention  is  to  accept ,  and  not  offer  battle.  If  he  defigns 
to  give  battle,  it  would  be  unneceffary  to  take  this  pofition, 
becaufe  he  mult  quit  it  in  order  to  attack  the  enemy  :  but 
if  circumftances  require  his  accepting  it,  he  muff  feize  this 
poft,  and  place  infantry  and  cannon  in  the  village,  and  Ra¬ 
tion  other  infantry  in  the  rear  to  fupport  that 'which  is  in 
the  village. 

As  to  the  difpofition  for  the  order  of  battle,  efpecially 
for  the  front  of  the  line,  it  mull  be  regulated  by  the  ground, 
by  the  difpohtion  the  enemy  has  taken,  by  the  troops  that 
can  molt  eafily  aft,  and  by  thofe  that  the  enemy  can  oppofe 
to  them. 

If  the  enemy  has  pitched  upon  a  field  of  battle,  and  the 
general  would  attack  him  in  it,  he  Ihould  keep  his  whole 
iront  employed  ;  but  fhould  make  his  chief  efforts  on  one 
or  two  parts,  upon  the  wings,  or  at  the  centre.  This  was 
the  method  praftifed  by  marfhal  Saxe  in  all  his  battles: 
when  he  accepted  battle,  as  he  was  obliged  to  do  at  Fon- 
tenoy  in  1745,11c  was  in  expedition  that  the  oppofttearmy 
would  attack  him  on  one  hde  fooner  than  another  5  in  this 
iitiiation  the  difpofitions  fhould  be  properly  regulated,  the 
polls  intrenched  and  occupied,  the  cannon  diftnbnted,  and 
troops  placed  in  the  rear  of  each  poft  to  fnftain  thofe  which 
are  in  it  :  victory  fhould  then  be  expefted  from  the  capa¬ 
city  of  the  commanders,  the  firmnefs  of  the  troops,  and  the 
afli fiance  that  is  properly  given  them.  But  when  a  general 
gives  battle,  he  may  attack  either  the  right,  the  left,  or 
the  centre,  always  conforming  to  the  fituation  of  the  ground, 
and  the  field  of  battle  which  the  enemy  Las  chofen,  which 
cannot  be  afeertained  but  by  a  thorough  knowledge  of  the 
country. 

It  is  dangerous  to  attack  the  whole  front  of  the  oppofite 
army  with  equal  vivacity,  becaufe,  if  the  attack  does  not 
fucceed,  the  troops  are  difheartened,  and  are  witnelfes  of 
each  other’s  defeat.  If  the  firft  line  is  repulfed.  the  fecond 
js  feldom  of  any  great  ufe  ;  whereas,  by  only  employing 
the  whole  front  of  the  enemy,  and  making  a-ftrong  attack 
upon  one  or  two  parts,  it  it  is  iuccefsful,  the  troops  can  take 
the  enemy  in  flank  ;  and  thofe  which  amufed  his  front  will 
then  attack  him  brifkly,  and  prevent  hint  fending  affillance 
to  the  troops  that  are  beat.  If  the- general  does  not  fuc- 
ceed  in.  the  fir II  attack,  he  can  try  it  again  with  greater 
force,  by  caufing  the  troops  of  the  fecond  line  to’ march 
as  was  done  at  the  battle  of  Lafeldt  fought  in  1747  :  the 
French  troops  being  repulfed  four  times,  M.  Saxe  fent 
ihcm  a  reinforcement ;  thefe  troops  being  united,  carried 
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the  village  at  the  fifth  attack,  which  determined  the  fate  of  cur 
the  battle.  o  r 

In  a  plain  but  inclofed  country,  a  general  can  attack 
only  part  of  an  army.  Antiquity  furnifhes  many  exatnoks 
of  this.  Epammondas,  at  the  battle  of  Leudtra,  attack, 
ea  only  the  right  of  the  Lacedemonian  army,  with  a 
large  column  of  infantry  that  formed  his  left ;  caufing  the 
"  ht  to  be  fupported,  and  making  the  left  march,  the  whole 
army,  according  to  the  opinion  of  the  chevalier  de  F_Frd 
wheeled.  I  he  battle  of  Mar.tinsea,  won  by  the  lame  ge' 
neral,  is  alio  of  the  fame  nature  ;  with  this  excention,  that 
it  wr.s  the  centre  of  the  Lacedemonian  army  that  was  at¬ 
tacked.  Thefe  examples  are  only  propofed  as  what  may 
poflibly  happen,  but  which  it  would  he  dangerous  to  imitate 
on  every  occafion,  and  which  fhould  he  purfued  in  ciicnm- 
fiances  only  where  a  general  exoe&s  great  advantage  from 
them. 

As  the  cavalry  can  eafily  a&  in  an  open  country,  and  U 
of  great  affiflance  to  the  infantry,  all  poffible  means  flmuld 
be  ufed  to  contribute  to  the  iucc&s  of  their  attack  ;  they 
fhould  always  be  fupported  by  troops  in  their  rear.  Cavalry 
is  of  gieat  ufe,  particularly  where  the  two  armies,  from  the 
fituation  of  the  country,  find  no  oblb.de  to  prevent  them 
joining  ;  and  if  the  cavalry,  as  M.  de  Puyfegur  obferves,  is 
beat,  even  when  the  infantry  of  the  fame  army  is  vi&orious, 
the  bed  thing  that  can  afterwards  happen  to  it  is,  to  retire 
in  good  order. 

The  ground  fo  often  varies,  that  even  man  open  court- 
try  there  arc  uneyennefles,  thickets,  morafles,  and'  hollows ; 
in  each  of  thefe  lituations  the  difpofitions  flrould  be  chan- 
ri  thefe  thickets  happen  to  be  rn  the  line  of  cavalry. 


and  it  can  ac:  there  (f'or  ir  it  cannot,  it  would  be  a  very 
great  fault  to  place  it  in  them),  it  fhould  be  intermixed  with 
platoons  of  inb.ntry,  observing  alfo  not  to  take  them  from 
the  mam  body  of  the  army,  but  from  the  reierve,  in  order 
not  to  diminifh  the  ftrength  of  the  front  ;  which  fhould 
never  be  done  on  any  occafion  whatever,  unlefs  part  of  the 
army,  either  by  its  own  or  the  enemy's  pofition,  cannot  acl 
offenfively,  by  reafon  of  fome  morals,  hollow,  or  any  other 
obilacle  that  the  enemy  may  have  placed  before  him;  if, 
nevei  thelefs,  a  general  can  take  an  advantageous  pofition,  by 
caufing  thefe  thickets  or  thefe  hedges  to  be  occupied  by 
infantry,  he  fhould  give  it  the  preference,  to  enable  the  ca- 
varly  to  a&  with  the  greater  facility. 

The  difpofitions  vary  not  only  according  to  the  fituation 
of  the  ground,  but  alio  according  to  the  general's  views. 
Some  draw  up  the  battalions  without  intervals,  or  like  a 
wall ;  others,  with  fmall  intervals ;  others  leave  the  diflance 
of  half  a  battalion  between  each  ;  and  others,  in  purfuance 
of  the  chevalier  de  Folard’s  method,  place  them  in  columns. 

bl  he  full  difpofition  i3  without  doubt*  formidable  as  to 
infantry  ;  but,  as  it  has  been  already  remarked,  it  is  defec¬ 
tive  with  regard  to  cavalry.  In  the  third,  the  interval  of 
half  a  battalion  is  too  wide  :  it  would  require  an  immenfe 
tra&  of  ground  ;  befides,  the  battalions  would  not  be  near 
enough  to  have  it  in  their  power  to  piote&  each  other. 
Lhe  fecond  feems  better,  becaufe  the  front  is  not  fo  large, 
the  battalious  are  more  within  reach  of  affifting  each  other, 
and  have  only  the  diflance  neceffary  to  prevent  their  mixing 
confufedly  together.  The  fourth  is  undoubtedly  very 
good  ;  but  can  a  general  promife  himfelf,  that  the  foldiers 
can  always  march  at  an  equal  pace  together,,  and  without 
flopping  ?  The  fire  of  the  column  is  continual,  it  defends 
itfelf  on  all  fides  but  its  oblique  fire  does,  not  do  much 
execution,  and  there  are  fituations  and  fpots  where  this  po- 
fition  in  column  would  be  faulty.  When  it  cannot  ap¬ 
proach  the  enemy,  and  is  alfo  expofed  to  his  cannon,  this 
difpofition  would  be  dangerous ;  becaufe  it  is  certain  that 

cannon 


^  1 


rtll.  W 

stiiicannon  plays  with  much  greater  advantage  upon  depth 
ration  than  upon  breadth  :  befides,  not  beim>  able  to  get  near  the 
■^“enemy,  there  are  only  the  heads  of  the  columns  able  to  fire, 
and  the  red  remains  inactive,  expofed  to  the  cannon.  The 
pofition  of  the  column  is  therefore  only  very  good,  when  it 
can  get  up  to  the  enemy  and  charge  him. 

The  marfhal  de  Puyicgur  afterts,  that  an  army  in  an  open 
h  country,  formed  in  two  lines,  the  firft  of  which  is  without 
I*  intervals,  ought  of  courfe  to  beat  an  army  that  is  formed 


with  intervals. 

The  reafon  he  gives  for  it  is  plaufible :  it  being  certain, 
that  a  full  line  keeps  itfelf  much  clofer  in  marching  ;  and 
that,  charging  the  firft  line  of  the  army  that  has  intervals, 
it  ought  to  have  broke  through  it  before  the  fecond  line, 
which  is  ifo  toifes  or  300  paces  behind,  can  have  time  to 
come  up  to  its  afti dance  ;  which  might  very  well  happen, 
land  examples  of  it  may  alfo  be  cited.  But  could  not  there 
|be  another  difpofition  oppoled  to  this  dilpofition  in  wall, 
[keening  the  neeeffary  intervals,  not  only  capable  of  refilling 
it,  but  aho  ftronger,  whether  by  the  poiition  and  arrange¬ 
ment  or  troops,  or  by  the  ready  affiftance  they  can  give  each 
j  other,  without  being  confuted  in  their  motions  ? 

Let  two  armies  be  fuppofed  in  a  plain  country,  without 
fupport  to  the  wings  of  either  fide,  or  without  any  obftacle 
that  may  prevent  their  getting  up  to  each  other.  The 
enemy’s  army,  as  hath  already  been  laid,  is  in  two  lines  ;  the 
jfirft  of  which  is  formed  in  wall,  both  infantry  and  cavalry  ; 
the  fecond  is  formed  with  large  intervals,  and  a  body  of  huf- 
fars  in  the  rear.  The  army  to  be  oppofed  to  it  is  of  equal 

•  force,  and  con  fills  of  40  battalions  and  54  fquadrons,  caval¬ 
ry,  liulfars,  and  dragoons.  The  following  teems  to  be  near¬ 
ly  the  manner  in  which  it  ought  to  aft  againlt  the  enemy, 
who  is  fuppofed  to  be  drawn  up  in  wall. 

The  firft  line  of  infantry  compofed  of  15  battalions,  has 
the  diftance  of  three  toifes  between  each  battalion,  and  the 
1  dillar.ee  of  halt  a  battalion  between  each  brigade,  eight 
fquafrons  on  the  right,  and  as  many  on  the  left,  with  their 
proper  intervals  :  15  battalions  in  the  iecoiidline,  200  paces 
Idift  nt  from  the  firft,  feven  fquadrons  on  the  right,  and  the 
like  number 'on  the  left,  in  the  rear  of  the  intervals  of  thofe 
■of  the  firft  line,  funporting  the  infantry  of  the  fecond  ;  10 
battalions  in  referve  in  two  columns,  one  of  which  in  the 
rear  of  the  fquadrons  on  the  right  of  the  fecond  line,  and 
the  other  of  the  fame  force  polled  in  the  fame  manner  on 
the  left;  12  fquadrons  of  dragoons  in  the  rear  ot  the  le- 
cond  line,  half  on  the  light,  half  on  the  left  ;  and  12  iqua- 
drons  ©!  cavalry,  or  h  11  {Tars  ic  there  is  not  cavalry,  in  the 
1  ear  of  thofe  of  the  firft  line. 

By  this  dilpofition,  the  army  appears  to  be  ranged  in 
two  lines,  with  a  referve,  and  will  leave  no  room  for  the 
!  enemy  to  doubt  of  the  motions  it  may  make  in  marching : 
this  difpolition  will  undoubtedly  have  that  effect,  and  does 
1  not  appear  very  formidable  ;  but  as  foon  as  the  two  armies 
begin  to  move  forward,  the  fecond  line  of  infantry  muft  ad¬ 
vance  a3  unperceived  as  poffible,  forming  itlelf  in  columns 
by  battalions,  each  of  which,  with  its  head  to  a  battalion  of 
the  firft  line,  will  form  as  many  T’s.  The  10  battalions  in 
relave,  which  form  two  columns  of  five  battalions  each,  will 
inarch  and  fill  up  the  fpace  on  the  right  and  left,  between 
the  infantry  and  cavalry.  The  cavalry,  or  hufiars,  which 

*  are  in  the  rear  of  the  firft  line,  one  by  a  motion  to  the 
1  right  the  other  by  a  motion  to  the  left,  will  poll  themftlves 

fidewife,  at  too  paces  from  the  wings  of  the  army  ;  the 
dragoons  muft  poll  themfelves  m  the  rear  of  them  in  a  fe- 
eond  line.  This  will  be  performed  much  ealier  marching, 
becaufe  it  is  not  complicated  ;  it  is  alio  performed  in  the 
rear,  and  the  front  of  the  firft  line  is  not  put  into  dis¬ 
order  ;  and  confequently,  the  enemy  will  not  perceive  it 
foon  enough  to  change  his  pofition,  and  oppofe  the  difpo- 
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fition  which  is  prefented  to  him.  This  firft  line,  by  this  OfFenhve 
difpofition,  forming  as  many  columns  v:3  there  are  battalions,  Oierati°n? 
of  courfe  ought  to  break  through  the  enemy’s  army,  which  v  r 
is  in  wall,  blit  not  above  four  deep,  becaufe  the  impreftioii 
of  a  column  ought  to  be  much  ftronger  than  that  of  a  bat¬ 
talion  four  or  fix  deep.  See  Plate  I) XXI. 

Suppoljng  the  wings  of  each  T  to  give  way,  the  batta¬ 
lions  which  penetrate  there  will  find  themfelves  between 
two  columns  hedged  in  with  bayonets  ;  the  10  battalions 
in  referve,  which,  according  to  this  difpofition,  ought 
to  join  the  right  and  the  left  of  the  infantry,  fhould  of 
courie  feparate  the  two  wings  of  the  infantry,  which  are  on 
the  outfide  of  the  difpofition  in  columns.  Four  battalions 
fhould  remain  in  puriuit  of  them,  and  the  two  lall  take  the 
line  in  flank,  at  the  fame  time  that  it  is  attacked  in  head. 

1  he  cavalry  fhould  charge  the  line  which  is  in  wall  with 
great  vigour  ;  and  the  fecond  line  fhould  follow  it  very  clofe, 
but  in  good  order :  the  cavalry,  or  hufiars,  which  are  poll¬ 
ed  fidewife,  will  attack  it  in  flank,  and  the  dragoons  muft 
remain  in  their  poll,  in  order  to  keep  back  the  enemy’s  fe¬ 
cond  line. 

Whatever  difpofitions  are  made  in  the  drawing  up  of  an 
army,  they  fhould  always  have  fome  ohjeft.  A  general 
fhould  forefee  all  that  may  be  done  by  the  enemy,  whofe 
difpofition  he  fhould  always  fuppofe  to  be  a  good  one,  and 
to  which  he  fhould  oppofe  one  at  lead  ?.s  ftrong,  and  always 
better  if  poffible  ;  he  fhould  particularly  conceal  from  him 
the  motions  lie  intends  making,  or  difguifo  them  from  him 
in  fuch  a  manner,  that  he  fhall  not  have  time  to  oppofe 
them,  or  at  le  ft  not  readily  enough:  neither  fhould  a  general 
be  fo  near  as  to  give  the  enemy  an  opportunity  of  ditcover- 
ing  and  profiting  by  the  method  he  intends  following. 

The  dilpofition  of  an  army  in  wall  is  good  ;  but  in  gene¬ 
ral  only  fo  with  refpeft  to  infantry,  becaufe  that  body 
ailing  by  itfelf  requires  but  very  little  ground  to  retreat,, 
or  p relent  itfelf  to  the  enemy,  or  to  make  a  motion  to  the 
right  or  to  the  left.  But  this  fame  difpolition  is  defeftive, 
and^.even  hurtful  for  cavalry,  unlefs  there  is  a  moral  certain¬ 
ty  of  its  getting  the  better :  but  as,  with  regard  to  war,  a 
moral  certainty  would  be  a  real  prefumption,  this  difpofition 
of  cavalry  in  wall  would  be  dangerous,  becaufe  it  may  be 
broke.  If  that  which  is  oppofed  to  it  marches  up  to  it  re- 
l'olutely  without  confufion,  and  without  being  afraid  of  that 
mafs  of  cavalry,  and  charges  it  the  firft,  iword  in  hand,  how 
can  it  retire  in  order  if  it  is  broke,  being  as  much  ftraitened 
in  its  retreat  as  in  its  dilpofition  ?  Bs.ll  the  fquadrons  filling 
up  the  ground,  it  will  neither  be  able  to  make  any  evolution, 
or  to  aft  ;  and  if  it  retreats  through  the  large  intervals  of 
the  fecond  line,  it  will  carry  it  away  with  it  in  its  flight  r 
were  there  even  fix  lines  behind  it,  they  would  all  be  carried 
away,  the  fecond  by  the  firft,  the  third  by  the  iccond,  and 
fo  on  with  the  others. 

It  is  true  that  it  may  give  the  firft  charge,  and  confe¬ 
quently  make  thofe  fquadrons  which  have  intervals  give 
way  ;  but  as  thefe  bil  have  more  ground  to  aft  on,  they 
can  retreat  with  greater  eafe  than  thole  who  have  none,  by 
palling  through  the  intervals  of  the  fecond  line,  which  is- 
not  to  be  done  by  a  line  that  hath  110  interval.  They  can 
rally  in  the  rear,  while  the  fecond  will  charge  the  line  that 
is  without  interval,  and  which  is  already  difunited  by  its 
firft  attack  ;  even  when  thefe  two  lines  are  beaten,  they  can 
retire  with  greater  eafe,  each  fqnadron  having  ground 
enough  to  act  upon.  They  will  never  be  fo  much  d Border¬ 
ed  as ’the  line  which  has  no  interval,  which  cannot  efcape 
being  cut  in  pieces  it  broke,  or  which  can  only  find  its  fafety 
in  flight  ;  whereas,  thofe  that  have  intervals  can  retire  one 
afte ^another,  and  in  a  foldier-like  manner,  fuftaining  each 
ether. 

B elides,  in  order  to  prevent  the  impetuofity  of  this  caval- 
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OwtitiuD*.  P  ln  wa?!>  '*•  appears  Hist  nothing  is  to  be  done  but  to  poi't 
i.+.-.-y— ^  huffars,  if  there  is  net  a  fufficiency  of  horle,  behind  the  fqua- 
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dron3  of  the  hrlt  line,  who,  when  the  two  armies  begin  to 
move  forward  in  order  to  charge,  will  place  themfelves  on 
the  right  and  the  left  fidewife,  too  paces  diflant  from  the 
firff  lines  of  cavalry  :  by  this  portion,  they  will  be  able  to 
take  the  enemy’s  line  in  flank,  whenever  it  comes  to  attack 
the  cavalry.  If  a  pait  of  this  line  perceiving  this  motion, 
divides  into  two,  one  part  to  attack  the  line  that  has  inter¬ 
vals,  and  the  other  the  huffars,  it  is  fo  much  Hrength  loft ; 
consequently,  the  line  with  proper  intervals  has  fewer  troops 
to  fight,  and  may  exped  to  break  them  by  giving  the  hrft 
charge.  If  the  huffars  fhould  be  beat,  it  is  of  no  great  con- 
fequence,  the  defeat  of  thofc  troops  never  deciding. the  fuc- 
cels  of  the  battle  :  it  is  the  body  of  the  army  the  enemy 
mull  break,  and  not  two  regiments  of  huffars,  which  retreat 
with  great  eafe  from  before  cavalry,  and  rally  and  return  to 
the  attack  as  readily  as  they  retired.  But  if,  iullead  of 
huffars,  cavalry  can  be  polled  there,  the  enemy’s  Jine,  which 
is  divided  into  two,  will  find  it  fell  obliged  to  fight  upon 
equal  terms :  the  certainty  of  iuccefs  depends  upon  the 
quicknefs  with  which  the  enemy  is  attacked  ;  and  the  more 
fo,  as  he  will  be  obliged  to  make  a  motion  in  the  prefence 
of  troops  already  polled  and  ready  to  charge.  If  this  line 
without  intervals  advances,  without  (bowing  any  attention 
to  the  huffars,  in  order  to  charge  the  cavalry,  the  huffars, 
at  lead  a  great  part  of  them,  ought  to  fall  upon  the  Hanks ; 
and  the  dragoons,  which  are  in  the  rear  of  them  in  referve, 
fhould  take  their  place,  to  keep  back  the  enemy’s  fecond 
line,  and  to  prevent  the  huffars  from  being  taken  in  the  rear, 
Thefe  two  difpofitions  are  ideal.  A  general  feldom 
choofes  to  fight  upon  a  fpot  where  the  wings  are  void  of 
fuppoit ;  and  prevents  the  enemy,  as  much  as  poffible,  from 
getting  pofleifion  of  an  advantageous  pod,  or  at  leafl  does 
not  attack  him  when  he  cannot  prevent  him  doing  it,  efpe- 
cially  il  the  ground  vdiich  he  occupies  is  everywhere  ex¬ 
pofed  ;  there  are,  neveithelefs,  circumflances  where  a  gene¬ 
ral  is  obliged  to  fight,  although  not  in  a  pod  lirong  byiitu- 
ation.  By  the  two  difpofitions  juft  now  described,  the 
order  which  would  be  mod  proper  to  be  preferved  for  co¬ 
vering  the  wings,  which  may  be  expofed  by  the  fituation 
of  the^  ground,  has  been  endeavoured  to  be  fhown  ;  it  has 
been  leen  of  what  conlequence  it  is  for  a  general  to  know, 
and  to  iecure  all  the  heights,  moraffes,  hollows,  and  every 
obftae’e  he  may  meet  with.  On  occafions  fo  important,  a 
general  fhould  take  the  fame  precautions  that  he  would  ufe 
under  the  cannon  of  a  place,  if  he  found  heights  that  over¬ 
looked  the  works  ;  in  which  eafe  he  would  not  fail  of  con- 
ilru&ing  others  more  advanced,  to  prevent  the  enemy  from 
getting  there,  and  retarding  their  approaches. 

If  the  duke  of  Savoy,  at  the  battle  of  Marfaille,  gained 
in  1698  by  the  French  army,  commanded  by  M.  deCatinat, 
had  been  poflefled  of  the  heights  of  Piofaca,  the  two  wings 
of  that  prince’s  army  would  have  been  fupported  5  indead 
of  which,  his  left  wing  was  expofed.  M.*de  Catinat,  pro¬ 
fiting  from  this  fault,  extended  his  right  to  the  foot  of  thole 
heights,  of  which  he  poflefled  himfelf,  and  outllretchcd 
the  enemy’s  left  :  it  was  from  thefe  heights  that  the  diforder 
in  the  duke  of  Savoy’s  army  commenced  ;  it  loon  com¬ 
municated  to  the  whole  front,  and  got  pofleifion  of  the 
whole  army  :  fo  true  it  is,  that  the  moll- trilling  objetf:,  be¬ 
ing  negle&ed,  changes  the  order  of  things  ;  that  the  leaft 
fault  becomes  eflential  ;  that  confidence  in  the  number 
and  in  the  courage  of  the  troops  is  open  dangerous  ;  and 
that  having  a  contemptible  opinion  of  an  enemy  is  always 
fatal.  The  enemy,  although  inferior  in  troops,  will  foon 
attain  a  degree  of  Superiority,  if  he  has  the  advantage  of 
ground. 

Armies  can  engage  in  fo  many  different  pofitions,  that  it 


is  impofiblc  to  particular^  all  of  them.  Tn  tM, 
two  armies  have  already  been  prefen tecl  in  an  open  country  o’^' 
wuhout  any  fupport  Jo  their  win(r ;  two  others  have  be 
potted,  one  of  which  is  upon  a  fpot  advantageeufly  (VtuateH 
its  two  wimrs  covered  ;  the  other  hath  only  its  right 
fupported,  and  its  left  expoled.  It  has  been  endeavoured 
to  (five  to  that,  whole  left  wing  is  unfuopmted,  the  f»reateSl 
ltren.rth  in  its  whole  front  that  is  poffibie,  and  bv  the  dil. 
polition  ot  the  left  wing  it  is  both  ftroog  and  fecuie  •  bur 
there  are  fuch  a_ variety  of  fpots  where  two  armies  may  meet 
that  it  will  fuffice-  to  know  in  general  the  advantages  they 
may  derive  from  their  fituation. 

Disp.  III.  A  third  difpofition  very  different  from  the 
two  mrmer  is  as  follows.  The  enemy’s  army  is  fuopoied  to 
be  advantageoufiy  polled  ;  it  hath  a  hollow  on  ‘us  right 
through  which  run  the  waters  of  an  impaiTable  morals,  form! 
mg  a  rivulet.  Its  left  is  fupported  by  a  large  town,  cro^ 
by  a  nvulet.  In  the  centre  is  an  height,  capable  of  con¬ 
taining  12  battalions;  in  the  front  of  it  is  a  plain  ot  700 
or  800  toifes,  which  extends  from  its  left  to  the  cavalry  on 
us  right,  Oppofite  to  this  cavalry  the  plain  grows  narrow, 
er  by  reafon  ot  an  height  which  reaches  to  the  rivulet,  and 
which  the  cavalry  could  not  occupy,  becaufe  the  enemy  hath 
taken  pofleifion  of  it  during  the  night.  The  town  is  en- 
trenched,  and  filled  with  infantry  and  artillery  ;  16  batta¬ 
lions  in  two  lines  are  polled  next  the  town,  in  order  to  fuf- 
tarn  the  troops  that  are  in  it.  Behind  the  town  there  are 
three  bridges  upon  the  rivulet :  in  the  front  of  the  town,  on 
the  other  fide  of  the  rivulet,  are  polled  four  battalions  and 
five  pieces  of  cannon,  in  order  to  flank  the  troops  intending 
to  attack  the  town  ;  thefe,  four  battalions  are  fuflained 
by  eight  fquadrons  of  dragoons.  The  centre  of  the  army 
coniifls  of  20'  battalions  in  the  firft  line,  and  as  many  in 
the  fecond ;  eight  of  which  are  next  to  the  morafs,  lufiain- 
ed  by  fix  fquadrons  of  dragoons;  12  fquadrons  in  the 
fltil  line,  and  12  in  the  fecond.  The  cavalry  on  the  right 
confifts  o*  11  fquadrons  in  the  fir  ft  line,  and  1 1  in  the  fe¬ 
cond.  I  flirty  (quadrons  of  huffars,  diilributed  half  on  the 
riuflt,  and  half  on  the  left,  and  the  whole  trout  of  the  army 
lined  with  artillery.*  Plate  DXXIi. 

I  he  army  A,  which  was  encamped  a  quarter  of  a  league 
from  the  height  by  which  it  is  ieparated  from  the  enemy, 
bto-an  its  march  at  dark  ;  it  halted  at  the  foot  of  the  height, 
and  fent  fome  detachments  of  infantry  to  take  pofleifion  of 
the  fummtt  of  it.  J~he  army  I  made  the  above-mentioned 
difpofitions,  becaufe  the  army  A  was  too  near  to  be  able  to 
avoid  a  battle.  The  army  X  is  compofed  of  78  battalions 
and  90  fquadrons ;  thefe  two  armies  are  nearly  of  equal 
llrength. 

I  he  left  of  the  army  A  Bath  a  fine  plain  before  it,  ex¬ 
tending  from  the  morafs  to  that  part  where  the  height  com¬ 
mences.  In  that  place  are  polled  eight  battalions  in  tv/o 
columns  of  lour  battalions  each,  next  the  morafs,  with  10 
pieces  of  cannon  between  the  two  columns?  there  are  14 
battalions  in  the  fiill  line,  and  14  in  the  fecond;  four 
battalions  towards  the  height,  and  next  the  cavalry.  Six¬ 
teen  battalions  occupy  the  height  as  tar  as  the  final!  wood ; 
lour  battalions  occupy  the  other  fide  of  the  wood,  and  $2 
battalions  upon  two  lines  very  clofe  together  ;  12  battalions 
behind  the  height  next  the  rivulet ;  1  2  fquadrons  of  horle, 

•and  20  of  huflars,  who  have  orders  to  pafs  three  bridges 
thrown  over  the  rivulet,  and  attack  the  town  with  three 
columns  of  four  battalions  each,  luftained  by  the  12  fqua¬ 
drons  of  horfe,  and  the  20  of  dragoons.  In  the  rear  of  the 
cavalry  upon  the  left,  are  polled  16  fquadrons  of  dragoons 
at  a  little  dillance,  with  intervals  ;  fo  that,  if  the  enemy 
fhould  attack  this  left  and  beat  it,  the  cavalry  may  eafily 
retire  through  the  intervals  of  the  dragoons,  to  give  them 
the  greater  facility  of  ailing,  and  turn  their  defeat  into 

an 
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a!m°fl  certain  vnftory,  Fifteen  fquadron3  of  horfe  are 
trtn  >ofted  behind  the  height,  with  their  right  toward  the 
•^eight,  and  their  left  toward  the  camo,  in  order  to  take  the 

■  inerny  in  flank,  whilft  lie  is  employed  in  purfuing  the  caval- 
I  y  of  the  left,  which  he  has  beaten.  The  chief  objeft  of 
I  he  attack  fhould  be  the  town, -although  the  mi  It  difficult. 
I]  f  it  is  forced,  the  enemy  will,  be  beat  without  refource  : 

■  Ucuife  the  infantry  who  has  driven  him  from  that  poft, 
Igiil  attack  him  in  the  rear  ;  at  the  lame  time  that  the  in- 
Ijantry  which  remained,  on  the  height  will  come  down  from 
I  and  join,  either  to  attack,  or  at  lead  to  emoloy  the  enemy 
Kpon  the  height,  and  by  that  attack  prevent  him  from  fencing 

pittance  to  the  troops  already  driven  from  the  town  and  put 
<  flight  :  the  cavalry  noon  the  left  will  advance  at  the  fame 
ime  to  fup port  the  infantry,  and,  if  neceflary,  to  charge  the 
jnemy’s  cavalry. 

The  3  2  battalions  which  are  upgn  the  height  in  two  lines, 
ill  be  divided  into  fix  columns;  of  which  four  of  fix  bat¬ 
ons  will  be  employed  in  attacking  the  town,  the  la  It  bat- 
filion  of  ever  y  column  excepted  ;  which  mud  remain  at  the 
itiance  of  the  wood,  with  four  columns  of  four  battalions 
pon  the  left,  in  order  to  fuftain  the  infantry  attacking  the 
•mn,  and  to  keep  back  the  enemy’s  cavalry  upon  the°left. 
'hey  will  defeend  from  the  height  under  the  prote&ion  of 
ie  wood  by  which  it  is  covered,  and  which  ends  at  about 
oo  to i if- s  from  the  town.  Theie  troops  will  be  followed 
\Y  artillery,  which  mud  be  polled  between  the  columns ; 
iey  mull  halt  on  leaving  the  wood,  and  will  begin  by 
aking  a  continual  fire  of  cannon  upon  the  town  and  the 
ivalry ;  during  this  fire  of  the  artillery,  the  12  battalions 
the  other  fide  of  the  rivulet  ought  to  attack  the  four 
ittalions  and  the  eight  fquadrons,  of  dragoons  belonging 
the  enemy ;  and  when  they  have  forced  them  to  give 
iy,  they  will  amnfe  them  by  a  conftant  fire  of  mufquetry. 
lien  the  artillery  fhall  have  played  long  enough  to  h  ive 
oken  down  the  enemy’s  entrenchments,  and  deftroyed  the 
der  of  the  troops,  the  four  columns,  formed  of  20  bat- 
lions,  will  march  up,  and  with  their  bayonets  endeavour  to 
netrate  at  fome  part ;  the  i  2  battalions  on  the  other  fide  of 
e  rivulet  will  charge  at  the  fame  time  ;  the  two  columns  of 
urbattahons  each,  as  well  as  the  four  Lift  battalionsbelonging 
the  columns  which  attack  the  town,  will  remain  at  the  en- 
tnee  of  the  wood  with  the  artillery,  in  order  to  keeo  back 
e  enemy’s  infantry  and  cavalry  which  was  next  the  town, 
any  one  of  the  columns  can  penetrate  as  far  as  the  bridge 
at  is  in  the  town,  it  will  take  poiTeflion  of  it,  as  well  as  of 
e  market-place  ;  the  others  following  it  will  take  poffef- 
)n  the  hedges  and  gardens.  One  column  only  will  be 
fiicient  to  fecime  the  banks  of  the  rivulet,  and  take  pof- 
iiion  of  the  bridges.  As  foon  as  the  bridges  are  free  from 
|  fe  enemy,  the  1  2  Iquadrons  of  horfe  and  the  20  of  huffars 
h  pafs  and  attack  every  thing  they  find  to  oppofe  them  ; 
en  the  left  ought  to  advance:  the  battalions  which  have 
mained  upon  the  heights  fhould  come  down  from  them, 

'd  all  together  attack  the  front  of  the  army,  whofe  left 
’  n*x  is  already  broken  and  taken  in  flank. 

but  if  the  enemy,  after  having  examined  the  difpofition 
11  ^le  army  A,  imagining  that  the  principal  attack  will  be 
Jre&ed  againft  the  town,  inftead  of  remaining  in  his  firft 
pofition,  changes  it  entirely,  and  caufes  a  part  of  his  fe- 
pd  line  of  infantry  to  march  to  the  town  ^  and  if  he 
engthens  his  right  by  the  cavalry  of  the  left  (a  fpot  more 
•*ourable  for  cavalry  than  infantry),  the  attack  of  the  town 
J.  ^en  become  impracticable,  becaufe  of  the  great  fupeii- 
juty  the  troops  defending  it ;  therefore  it  would  be  ufe- 
. s  to  Perfift  in  it  ;  but  his  right  fhould  be  vigoroufly  and 
!  |tt:acked.  *  It  is  true,  that  it  is  reinforced  by  the 
4  va  rF  *rom  tbe  left ;  but  as  the  ground  between  the  height 
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and  the  eight  battalions  which  are  next  the  morafs  can  con-  Offlnlive 
ta.n  but  12  fqnadrons,  thofe  which  the  enemy  hath  drawn  O^rarionr. 

from  the  eft  can  only  be  polled  behind  the.  height,  or  in  — v - - 

the  third  lme  ;  if  they  are  behind  the  height,  nothin*  can 
prevent  their  being  attacked:  but  fuopofmg  the  firil  line 
broken,  it  fhould  not  be  too  wairnty  ouriued,  for  fear  of  k- 
paratm  r  and  being  taken  in  flank  ‘by  the  cavalry  behind 
the  height.  1  he  16  fquadrons  of  dragoons  which  are  oe- 
hmd,  ought  to  remain  in  that  fituation  ;  the  i  j  fc, madrons 
o.  hortc,  which  are  with  their  right  to  the  height,  and  their 
,  to  ths,  old  cam?’  to  take  the  dace  o*  thofe  who 

have  attacked  tne  enemy  ;  and  then  the  20  battalions  which 
are  upon  tne  height  will  come  down  into  the  plain  and 
attacK  the  enemy’s  infantry,  at  the  fame  time  that  the  1  c 
fquadrons  of  cavalry  and  the  16  of  dragoons  attack  the  ca- 
valry  which  is  polled  behind  the  height.  If  they  fucceed 
in  beating  it,  or  whether  they  do  or  not,  if  the  enemy  fends 
3  u  ue’L-  v7  weaken  his  left,  and  then  the  44.  battalions, 
who  till  this  tunc  have  remained  inafiive,  may  come  down 
from  the  height  and  attack  the  town,  not  fo  much  with  a 
ddi  *n  or  forcing  it,  as  to  oblige  the  enemy  not  to  take  any 
troops  from  it  ;  if  no  affiftance  is  feat  to  the  ri  >  ht  wing,  it 
will  be  undoubtedly-  beaten,  being  attacked  by  forces  fo 
greatly  fupperior  to  it :  the  whole  of  the  cavalry  being  thus, 
put  to  fi-.ght,  the  molt  prudent  part  the  enemy  can  take  is, 
to  endeavour  to  pafs  the  rivulet  by  the  three,  brid  res  be¬ 
hind  the  town,  and  by  fo  doing  iecure  himfelf  from  farther 
infult :  if  the  enemy  does  this,  the  12  battalions,  the  12. 
fquadrons  of  horfe,  and  the  20  of  dragoons,  will  retire  by 
the  fame  road  they  marched  up,  and  they  will  be  in  fecuri- 
ty  as  loon  as  they  are  in  the  wood  :  befides,  a  beaten  army 
is  ieldom  to  be  feared  ;  therefore,  they  may  retire  unmolefl- 
ed,  and  in  order. 

But  if  it  happens  that  the  enemy,  without  changing  his. 
polition,  is  not  to  be  l-orced  in  any  of  thefe.  attacks,  the 
general  had  better  retire  to  the  height,  where  there  will  be 
no  danger  of  the  enemy’s  endeavouring  to  attack  him  :  but 
it  he  fhould  attempt  the  attack  of  the  left  wing  of  the  army 
A,  it  mu  ft  be  reinforced  by  all  the  cavalry  that  can  be  env 
ployed  without  canting  coafufion,  and  two  brigades  of  in¬ 
fantry  fhould  be  joined  to  the  two  which  are  next  the  mo¬ 
rafs. 

13isp.  IV.  The  fourth  difpofition  is  fuppofed  in  a  coun* 
tiy  mixed  with  thickets  and  plains.  The  enemy’s  army 
hath  its  right  to  fome  mountains,  and  its  le  t  to  a  river  ;  in 
about  a  third  part  of  the  length  of  his  front,  there  is  a  vil¬ 
lage  a  little  behind  its  right.  TIis  difpofition  is,  four  bat¬ 
talions  and  fix  pieces  of  cannon  upon  an  height  which  over¬ 
looks  the  plain,  to  which  is  alfo  added  the  cavalry  of  the 
right.  Behind  are  two  pafles  entrenched  and  guarded  by 
four  battalions ;  upon  the  heights  of  thefe  paffes  there  are 
four  more,  to  prevent  the  enemy  penetrating  at  the  flank. 

There  are  eight  fquadrons  in  the  firft  line,  four  battalions- 
poked  at  the  village,  and  1 2  in  it  with  cannon:  16  battalions 
on  the  left  of  the  village,  1 4  fquadrons  and  four  battalions  next 
the  river.  1  he  fecond  line  confifts  of  1  1  fquadrons  upon  the 
right,  eight  battalions  behind  the  village,  in  order  to  carry 
timely  afli  fiance  to  it*  a  battalions  in  the  rear  of  the  16  of  the 
firft  line;  15  fquadrons  and  four  battalions  to  the  river.  The 
referve  conlifts  of  i  8  fquadrons  of  dragoons  next  the  moun¬ 
tains  (in  order  to  difmount  and  be  within  reach  of  afTifting  the 
battalions  guarding  the  pafles),  and  of  24  fquadrons  of  buffers 
on  the  left  next  the  river.  An  ifland  is  fuppofed  a  little  in 
the  front  of  the  firft  line  :  in  this  ifland  are  placed  two 
battalions  and  fix  pieces  of  cannon.  A  ftone  bridge  is  alfo 
fuppofed  between  the  two  lines,  behind  which  is  polled  two 
battalions,  to  fupport  thofe  in  the  ifland,  and  to  facilitate 
their  retreat.  It  feems  impoflible  to  attack  an  army  thus. 

4  fituated  $ 


cSfradons^tUate<^ 5  ^  the  trooPs  are  a  mutual  fupport  to  each  other: 
t- - y  — .  .  t^ie  ^nks  arc  fecured  and  well  guarded  ;  artillery  is  plant¬ 

ed  along  the  whole  front  ;  and  the  paffes  are  entrenched, 
and  troops' polled  in  them. 

In  the  front  of  the  enemy’s  army  is  a  large  plain,  which 
runs  fiom  the  mountains  as  far  as  the  river  ;  but  the  large* 
nefs  of  it  is  broke  into  by  fome  thickets,  wherernevertlielefs 
cavalry  may  a£l :  in  order  to  attack  this  army,  thus  ad  van- 
tageoufly  polled,  a  difpofition  mull  be  made,  entirely  dif¬ 
ferent  from  that  which  it  is  in.  If  the  village,  which  is  en- 
*  trenched  and  well  furnifhed  with  troops  and  artillery,  is  at¬ 

tacked,  the  forcing  it  will  be  doubtful :  but  fuppoling  it 
fhould  be  forced,  it  will  not  be  without  lofing  a  great  number 
of  men  ;  which  fhould  be  avoided,  bec&ufe  it  is  the  duly  of  a 
general  to  Ipare  the  blood  of  his  foldiers  p.s  much  as  poll! hie, 
and  even,  if  pra6lic?.blc,  to  employ  but  few  of  his  troops 
againfl  a  greater  number  of  the  enemy’6.  If  the  paffes  on  y 
are  attacked  in  order  to  take  the  enemy  in  flank,  it  is  very 
certain  he  can  lend  affifbance  to  it  without  weakening  his 
front,  having  it  in  his  power  to  caufe  the  eight  battalions  in 
refeive  behind  the  village  to  march  there,  and  to  caufe  the 
1 8  lqaadrons  of  dragoons  to  difinount.  If  only  the  left 
wing  next  the  river  is  attacked,  it  is  true  that  attack  is  more 
pradlicable,  there  being  no  ohftacle  or  entrenchment  to  pre¬ 
vent  coming  up  with  the  enemy  :  but  ftill  there  is  but  one 
wing  beaten  ;  and  that,  by  falling  back  upon  the  troops  in 
the  village,  Can  retreat  by  the  mountains  of  which  the  enemy 
is  mailer.  There  is  great  reafon  to  imagine  it  will  be  beat ; 
but  the  general  mull  endeavour  to  reap  as  much  profit  from 
that  vidlory  as  he  can:  it  is  therefore  thought  that,  not 
to  lofe  the  fruit  of  it,  the  enemy  fhould  be  attacked  on  the 
left  wing,  from  the  Centre  to  within  about  200  toifes  of  the 
river,  at  the  lame  time  that  the  entrenched,  paffes  are  attack 
ed.  During  thefe  two  attacks,  a  brifk  cannonade  fhould 
be  kept  up  upon  the  village,  the  infantry  and  cavalry  upon 
the  right,  the  infantry  that  is  poked  in  the  ifland,  and  that 
which  is  next  the  river  :  by  thefe  two  attacks  the  enemy’s 
front  and  right  wing  will  be  equally  annoyed  ;  he  will  not 
know  where  to  fend  affiflance,  and  in  that  {late  of  uncertain¬ 
ty  may  probably  fond  it  to  a  part  where  the  danger  is  not 
fo  prefling.  But  fuppofe  he  fhould  adi  in  the  mofl  proper 
and  prudent  manner,  as  it  fhould  always  be  imagined  he 
will,  the  affi fiance  which  he  will  fend  to  that  part,  cannot 
be  effe&ed  without  unfurnifhing  or  weakening  iome  other: 
if  he  flrengthens  the  paffes  and  the  heights  with  the  eight 
battalions  behind  the  village,  they  perhaps  will  not  be 
forced  ;  but  he  will  fcarcely  venture  to  take  any  troops  from 
the  village,  in  order  to  fend  them  to  the  affikance  of  the 
front  that  is  attacked.  But  if  lie  fhould  unfurnifh  the  vil- 
lage,  it  mufl  then  be  attacked,  and  that  vigoroufly  ;  which 
may  be  the  eafier  done,  as  it  hath  been  for  fome  time  can¬ 
nonaded,  and  confequently  the  earth  hath  been  tumbled 
down,  and  openings  made,  at  leak  large  enough  foi  the  in¬ 
fantry  to  enter  it  :  this  attack  will  not  at  all  prevent  that  at 
the  front  from  going  on. 

In  order  to  execute  the  attack  upon  the  enemy’s  army, 
it  is  imagined  the  troops  ought  to  be  diflributed  after  the 
following  manner :  all  the  infantry  fhould  be  placed  in  the 
firk  line,  excepting  that  of  the  reierve,  which  fhould  confik  of 
20  battalions  ;  the  fccond  line  fhould  confik  of  the  cavalry  ; 
and  the  third  fhould  be  formed  of  the  dragoons  and  huflars. 
The  20  battalions  on  the  left,  forming  five  brigades,  fhould 
remain  in  order  of  battle  at  the  coming  out  of  the  thickets, 
with  artillery  diflributed  between  the  intervals  of  each  bri¬ 
gade  ;  the  28  battalions,  after  making  feven  brigades  as 
foon  as  they  come  out  of  the  thickets,  will  form  in  column  : 
then  the  24  fquadrons  which  are  in  the  rear  of  the  infantry, 
formed  in  column.;  will  poft  themfelves,  four  fquadrons  in 


the  intervals  of  each  brigade.  The  brigade  fupporting  the  Offenf 
right  flank  will  advance  on  the  fide  of  the  river  :  and  then upW 
the  feven  columns  and  the  24  fquadrons  will  march  up  to 
the  enemy  and  attack  him  with  their  bayonets,  without 
loiing  time  in  firing.  As  foon  as  the  columns  have  broken 
or  daggered  the  enemy’s  firk  line,  the  cavalry  will  fall  fun, 
oufly  upon  them,  fword  is  hand  ;  a  part  of  the  dragoons 
and  huflars  fhould  follow,  in  order  to  be  within  diftance  of 
fukainmg  the  troops  who  have  attacked,  or  to  join  them- 
felves  to  the  cavalry  who  have  broken  in  among  the  enemy; 
it  fhould  be  obferved,  that  as  foon  as  the  huflars  are  enea. 
ged  and  purfuing  the  enemy,  the  cavalry  fhould  1  ally  in  order 
to  luitain  them,  or  to  flank  the  infantry  which  may  ftill 
make  refikance.  'The  brigade  of  infantry  which  fupported 
the  right,  followed  by  the  feven  fquadrons,  fhould  attack 
the  four  battalions  on  the  ldt  of  the  firll  line,  and  the  feven 
fquadrons  will  take  them  in  flank;  which  they  can  with 
the  greater  eafe  effect,  as  the  cavalry  hath  been  put  to 
flight  The  feventh  column  fhould,  with  four  fquadrons, 
attack  the  four  battalions  of  the  feepnd  line,  at  the  fame 
time  that  this  attack  is  executed  from  the  front  as  far  as  the 
river  ;  16  battalions  o!  the  20  in  referve  fhould  attack  the 
paffes,  and  alfo  the  heights  ;  the  remaining  four  will  march 
under  cover  of  the  mountains,  fukained  by  a  brigade  of  in¬ 
fantry  and  eight  fquadrons,  in  order  to  attack  the  cavalry 
on  the  right  ;  thus  of  the  whole  front  of  the  enemy’s  army, 
there  will  remain  only  the  village  that  hath  not  been  attack¬ 
ed,  unlefs  there  hath  been  fuch  a  number  of  troops  drawn 
from  it,  as  to  render  the  carrying  of  it  not  difficult.  It  is 
to  be  luppofed  that  one  of  thefe  attacks  will  fucceed  ;  that 
made  by  the  columns  fooner  than  the  rek  :  the  difpofition 
of  columns  intermixed  with  cavalry  is  very  formidable,  be- 
caufe  each  body  is  fupported  without  confufion  :  befides,  it 
is  to  be  fuppofed  that  a  column  four  battalions  in  depth, 
and  from  18  to  20  men  in  front,  ought  to  break  through  a 
line  that  is  only  four  deep,  and  which  being  once  penetrated, 
the  cavalry  will  find  no  difficulty  in  breaking  through  it. 

See  Plate  DXXIII. 

The  movement  of  the  infantry  to  form  itfelf  in  column, 
and  the  evolutions  of  the  cavalry  to  fill  up  the  intervals  of 
each  column,  ought  to  be  performed  with  great  quicknels, 
and  near  enough  to  the  enemy  to  furprife  him,  but  not  at 
fuch  a  dikance  as  to  give  him  time  to  remedy  it. 

The  nature  of  the  giound,  which  is  continually  chan4 
ging,  cannot  be  followed  through  all  its  various  fhapes ;  the 
author  from  whofe  work  we  take  this  article  hath  therefore 
endeavoured  to  form  his  diipofitions  in  thofe  fituations 
which  mok  ordinarily  occur,  in  order  that  thefe  general  dif- 
pofitions  may  be  afiikant  to  the  ideas  in  more  particular  and 
critical  iituations.  Mountainous  countries  have  not  been 
mentioned,  becaufe  it  is  veiy  rare  that  they  prefent  an  op¬ 
portunity  of  coming  to  a  general  a&ion  :  the  affairs  which 
happen  among  them  are  generally  with  regard  t©  fome  poft> 
which  can  never  decide  the  fate  of  an  army,  however  brifk 
they  may  be.  The  four  difpofitions  now  mentioned  are 
ideal  ;  and  although  the  propriety  of  them  may  be  defend4 
ed,  it  would  be  very  imprudent  to  anfwei  for  their  fuccefs; 
becaule  with  regard  to  the  bufinefs  of  war,  the  whole  de¬ 
pends  upon  circumkances,  and  the  leak  accident  often  ren* 
ders  a  difpofition,  feemingly  the  bek,  the  mofl  prejudicial 
that  can  be  taken.  A  motion  of  the  enemy’s  troops  ill 
conduced  by  their  commanders,  too  much  doth  or  too 
much  tagernefs  in  the  execution  of  orders,  an  accidental 
word  falling  from  the  mouth  either  of  an  officer  or  a  foldier, 
and  which  is  always  increafed  when  told  again,  may  occa- 
fion  the  defeat  of  an  army,  however  well  difpofed  or  ad- 
vantageoufly  fituated.  The  epithet  “  bek”  fhoul  l  be 
given  to  that  general  who  commits  the  fewek  faults ;  f°r 
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there  1$  no  man  who  can  flatter  himfelf  with  having  com¬ 
mitted  none  :  it  is  impoffible  for  a  general  to  fee  every  thing 
'  himfelf,  or  to  remedy  any  unforefeen  acident  that  may  hap- 
pen,  if  he  is  not  affifted  by  his  general  officers,  who  fee 
things  which  it  is  impoffible  he  can  :  they  ought  not  only 
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to  be  the  means  of  putting  his  orders  in  execution  ;  but 
even,  in  certain  circumftances,  they  fhould  prevent  them, 
and  make  the  fame  difpofitions  which  the  general  ought  to 
make,  and  would  certainly  order,  were  he  in  their  fituation. 
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Part  III.  Of  the  PETITE  GUERRE. 


THE  Petite  Guerre  confifts  in  the  manoeuvres  of  the 
Partifan  in  fecret  marches,  occupying,  defending,  or 
attacking  polls,  reconnoitring  countries  or  the  enemy,  pla¬ 
cing  of  ambufcades,  &c. 

Sect.  I.  Of  the  Shialifications  of  a  Partifan,  and 
the  Nature  of  hi r  Corps . 

They  generally  call  every  officer  a  partifan  who  is  def- 
tined  to  go  at  the  head  of  a  detachment,  whether  draught¬ 
ed  from  the  body  of  the  army,  or  of  a  party  which  he  be¬ 
longs  to,  and  for  that  reafon  has  no  other  name  than  that  of 
a  partifan. 

Of  all  military  employments,  there  is  none  which  require 
more  extraordinary  qualities  than  that  of  the  partifan,  A 
good  partifan  ought  to  have  an  imagination  fertile  in  pro¬ 
jects,  fchemes,  and  refources  ;  a  penetrating  fpirit,  capable 
‘  of  combining  the  whole  circumftances  of  an  adlion  ;  a  heart 
intrepid  again!!  every  appearance  of  danger  ;  a  fteady  coun¬ 
tenance,  always  affiired,  and  which  no  figns  of  difquiet  can 
alter  ;  a  happy  memory,  that  can  call  every  one  by  his 
name  ;  a  difpofition  alert,  to  carry  him  thiough  every  thing, 
and  give  a  foul  to  the  whole  ;  a  piercing  rapid  eye,  which 
,  iuftaritly  catches  faults  or  advantages,  obftacles  and  dangers 
of  fituation,  of  country,  and  every  objeCl  as  it  paftes  ;  his 
fentiments  ought  to  be  fuch,  as  to  fix  "the  refpedl,  confi¬ 
dence,  and  attachment  of  the  whole  corps.  Without  thefe 
difpofitions,  it  is  impoffible  to  fucceed. 

A  partifan  ought  to  fpare  nothing  to  be  affiired  by  his 
fpies  of  the  march,  force,  defignS,  and  pofition  of  the  ene¬ 
my.  As  chief,  he  owes  the  example  of  an  irreproachable 
conduct  to  his  corps,  by  which  he  will  infpire  refped!,  love, 
zeal,  and  vigilance,  and  gain  the  hearts  of  the  whole  to  his 
fervice.  It  is  extremely  dangerous  for  fuch  an  officer  to 
contra<£!  the  lead  attachment  to  women,  wine,  or  riches. 

I  he  firft  makes  him  negledl  his  duty,  and  frequently  occa- 
fioris  the  moll  ruinous  treacheries  :  the  lecond  leads  to  dan¬ 
gerous  indiferetions,  and  is  fare  to  draw  down  contempt  : 
the  third  leads  to  guilt,  and  deftroys  all  fentiments  of  ho¬ 
nour.  The  partifan  mull  be  content  without  the  delica¬ 
cies  of  the  table,  as  he  may  be  often  expofed  to  want 
provifion  ;  his  bed  the  fame  with  the  mens,  a  cloak  and 
ftraw,  never  dripping  but  to  change  linen.  Nothing  ani- 
mates  foldiers  fo  much  as  the  pretence  and  vigilance  of  a 
I  commanding  officer  fharing  with  them  the  fatigues  of  the 
fervice  ;  the  officers  follow  his  example  ;  the  men  are  aftured, 
encouraged,  and  content. 

A  corps  capable  of  carrying  on  the  Petite  Guerre  to  ad- 
ntage  Ihould  be  compofed  of  infantry  and  cavalry  ;  and  as 
it  is  inconteftable  that  the  cavalry  ought  to  be  the  moll  ac¬ 
tive  in  carrying  on  the  Petite  Guerre,  it  were  to  he  wifhed 
that  they  were  likewife  the  ftrongeft,  fo  as  to  have  600  ca¬ 
valry  and  400  infantry  in  a  corp3  of  looo  men,  making  four 
companies  of  infantry  and  j  2  troops  of  cavalry. 

The  commanding  officer  fhould  have  the  naming  of  the 
’^officers  of  this  corps,  or  at  leal!  have  liberty  to  reject  fuch 
as  he  is  convinced  are  not  qualified  tor  fuch  fervice,  as  eve¬ 
ry  officer  who  may  be  ambitious  to  ferve  in  the  corps,  tho* 
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poftefled  of  great  military  merit,  may  not  have  the  talents 
requifite  for  the  duties  of  the  partifan. 

To  fupport  the  honour  of  this  corps  upon  a  folid  and  re- 
fpe&able  footing,  the  (hided  fubordination  mud  extend 
from  the  chief  to  all  the  officers,  and  the  mod  rigid  difei- 
pline  infpire  vigilance,  patience,  bravery,  and  love  of  glory, 
to  the  whole  corps. 

It  is  of  the  utmod  importance  for  the  officer  that  com¬ 
mands,  to  have  the  choofing  his  men  and  officers  whom  he 
knows  to  be  fitted  for  his  enterprife,  and  thereby  prevent¬ 
ing  many  difficulties,  contradictions,  and  dangers,  which  jea- 
loufy  and  diftruft  always  occafion  among  ftrangers. 

No  recruit  for  the  corps  of  a  partifan,  either  cavalry 
or  infantry,  fhould  exceed  30  years  of  age  ;  but  the  young¬ 
er  they  are,  if  they  can  carry  arms,  fo  much  the  better  for 
fuch  a  fervice,  to  which  youth  is  particularly  inclined.  In 
the  choice  of  recruits  for  the  cavalry,  it  were  not  unworthy 
the  attention  of  officers  to  prefer  men  that  are  lovers  of 
horfes,  and  to  recruit  chiefly  in  thofe  countries  where  fuch 
are  moftly  to  be  expefted. 

As  for  arms,  the  firelock  and  bayonet  is  fufficient  for  a 
foot  foldier  ;  and  in  the  corps  of  the  partifan,  barrels  of  36 
inches,  with  a  long  bayonet,  but  to  have  the  caliber  the 
fame  as  that  of  the  reft  of  the  army,  which,  for  the  fake  of 
having  ammunition  made  up  to  fuit  the  whole,  ought  to  be 
invariably  the  fame.  A  helmet  likewife  is  preferable  to  a  hat, 
as  the  fword  is  almoft  the  only  thing  to  be  dreaded  from  the 
enemy’s  cavalry.  Four  fpades  and  four  pick-axes  Ihould  be 
given  to  each  company  of  infantry. 

The  prefent  manner  of  equipping  the  light  dragoons  is 
fo  perfeft,  it  is  unnecedary  to  fay  any  thing  on  that  head  ; 
but  no  white  liorfe,  done  horfe,  or  mare,  fhould  be  fuft'ered 
in  the  corps  of  the  partifan,  as  the  lead  neighing  or  percei¬ 
vable  colour  may  make  enterprifes  fail.  No  horfe  Ihonld  be 
mounted  ?or  fervice  till  fix  years  old.  The  fize  of  the  light 
dragoons  is  very  proper  for  the  partifan  ;  and  while  they 
have  firm  ground  to  ad!  upon,  and  plenty  of  forage,  none 
can  excel  them  ;  but  when  they  come  among  moraffes,  and 
feel  the  feverity  of  want,  perhaps  the  Hungarian  buffers 
may  be  found  more  equal  to  the  duty :  poffibly,  therefore, 
in  forming  the  corps  of  the  partifan,  200  horfe,  fuch  as 
are  bred  in  the  mountains  of  Wales  or  Scotland,  mounted 
by  the  lighted  men,  might  be  found  of  good  fervice. 

The  principal  attention  of  an  officer  of  cavalry  fhould  be, 
to  fee  that  the  men  feed  and  drefs  their  horfes  well.  Du¬ 
ring  the  whole  campaign  they  fhould  have  dry  food  only, 
as  green  weakens  them.  When  the  exigency  of  the  fervice 
requires  the  horfes  to  be  kept  fuddled  day  and  night,  every 
horfeman  fhould  feize  fome  moment  to  turn  the  faddle-cloth, 
which  greatly  comforts  a  horfe,  keeps  him  at  eafe,  and  lefs 
apt  to  gall  ;  and  care  fhould  be  taken  to  keep  the  cloth  foft, 
and  clean  from  fwreat  ar.d  dud. 

Sect.  II.  Of  Po/Is,  Sec.  and  the  different  Works  'with 
which  they  may  be  fortified. 

Posts  are  generally  fuch  places  as  bodies  of  troops  can 
fix  in  when  detached  from  the  army,  to  cover  and  fccure 
the  frontiers  $  and  upon  the  vigilance  and  refiftance  of  the 
5  B  parties- 
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parties  that  are  detached  there,  depends  the  fafety  of  the 
army.  Whatever  the  abilities  of  a  general  may  be,  it  is 
fcarce  poffible  that  he  can  have  an  eye  to  every  detail  that 
contributes  to  their  defence  ;  it  is  fufficient  ii:  he  knows  that 
the  guards  are  properly  placed,  and  the  line  that  they 
make  properly  eftablifhed.  It  is  then  the  bufinefs  of  the 
particular  officers  who  command  them,  to  make  the  bell  dif- 
pofition  for  a  vigorous  defence,  and  anfwering  the  views  of 
the  general. 

An  officer  who  is  detached  to  a  pod,  is  ekher  to  relieve 
a  party,  or  take  pofTeflion  for  the  fird  time.  In  the  fird 
cafe,  if  the  guard  which  he  relieves  happens  to  be  entrench¬ 
ed,  as  foon  as  he  arrives  at  the  pod,  and  has  taken  his  inftruc- 
tions  from  the  officer  who  commands,  he  fhould  prepare 
himfelf  for  his  defence,  as  (hall  be  mentioned  in  that  article. 

In  the  fecond,  if  an  officer  who  is  detached  is  to  entrench 
himfelf,  he  mud  examine  if  the  place  is  advantageous  for  the 
execution  of  his  projedts,  the  defence  of  his  people,  and  the 
fecuring  a  retreat. 

He  mud  confult,  id.  Whether  the  fituation  be  conveni¬ 
ent  for  fending  parties  to  difeover  the  enemy  ;  whether 
to  give  intelligence  of  their  fituation  and  march,  or  to  di- 
fluib  and  furprife  them.  2d,  If  it  has  fome  natural  defence 
on  its  front  or  flanks,  fuch  as  a  river,  rivulet,  morafs,  or 
fmall  wood  that  can  be  eafily  penetrated.  3d,  If  he  can 
preferve  his  communication  with  the  army,  and  if  there  are 
fome  covered  places  to  favour  his  retreat.  4th,  If  he  can 
difeover  all  the  approaches  ;  becaufe  if  the  enemy  can  come 
within  a  fmall  didance  of  the  poll  without  being  feen,  he 
will  place  himfelf  under  cover  there,  and  red  while  the  be- 
liegcd  are  obliged  to  remain  continually  under  arms,  and  will 
watch  the  moment  for  making  an  attack.  If  then  he  finds 
hollow  roads,  clumps  of  wood,  or  any  place  where  the  ene¬ 
my  can  fecure  himfelf  in  the  neighbourhood  of  his  pod, 
lie  mud  fill  them  "up,  or  guard  them  with  detachments  of  fix 
cr  feven  men.  3th,  He  mud  take  care  not  to  be  command¬ 
ed  by  any  neighbouring  heights,  or  mud  prevent  the  enemy 
from  profiting  by  that  advantage  ;  becaufe  if  they  can  take 
his  foldiers  in  the  rear,  it  will  be  impoffible  for  them  to  de¬ 
fend  themfelves.  6tli,  The  extent  of  the  work  mild  be  pro¬ 
portioned  to  the  number  of  men  that  are  to  defend  it.  Good 
ienfc  and  numberlefs  examples  prove,  that  too  large,  en¬ 
trenchments  can  only  be  defended  by  confiderable  bodies. 

7 tli,  He  fhould  take  care  to  have  all  the  parts  of  his  en¬ 
trenchment  nearly  of  an  equal  flrength,  fo  as  to  be  able  to 
make  an  equal  refinance  everywhere  ;  and,  ladly,  He  will 
take  care  to  fulfil  cxa&ly  the  intention  of  the  general  in  pod- 
ing  a  guard  in  that  place. 

There  are  fome  places  fo  advantageoufly  pofied  by  na¬ 
ture,  that  though  they  are  not  fortified,  they  may  in  a 
fhort  time,  and  with  little  charge,  be  made  fo  drong,  that 
it  will  require  as  much  art  to  befie  them  as  many  others 
that  are  perfedl  fortifications  ;  fuch  as  iflands,  penintulas, 
and  places  leated  on  eminences  of  difficult  accefs,  or  in  mo- 
rafles. 

If  the  pod  is  in  a  level  country,  or  upon  a  height  that 
may  be  iurrounded,  as  happens  almod  always  to  fmall  de¬ 
tachments,  they  fhould  condrufl  a  redoubt,  or  fmall  fquare 
fort,  compofed  of  a  parapet  v/ith  its  banquette  and  ditch. 

The  ground  being  cliofen,  you  mud  trace  a  draight  line 
AE  (fig.  r.),  and  raife  the  perpendicular  BC,  as  dire£led 
in  pra-flical  geometry;  obferving  to  give  to  each  of  thefe 
lines  which  mark  the  interior  fide  of  the  parapet  but  two 
toifes,  or  two  and  a  half  for  30  men,  four  toifes  for  5c,  and 
eight  for  ico  ;  which  will  leave  a  fpace  of  two  feet  at  lead 
againft  the  parapet  for  each  man.  Having  traced  the  two 
fird  lines  A,  B,  you  mud  put  the  cord  over  the  picquet  C 
of  the  perpendicular  B,  and  with  the  fame  length  trace  the 
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arch  D,  then  put  the  cord  over  the  picquet  E  of  the  1R  4 
and  trace  the  arch  F.  The  point  where  the  arches  citer- 
fedl  each  other,  is  the  point  to  end  the  lines  EH  and 
CG.  Thefe  four  lines  mark  the  interior  fide  of  :h 
rapet. 


part  1I[; 


pa. 


Then  trace  four  other  lines  at  the  didance  of  two  or 
three  feet  parallel  to  the  fird,  as  I,  L,  M,  N,  to  mark  the 
fize  of  the  banquette,  which  fhould  be  greater  or  Ids  ac¬ 
cording  to  the  number  of  foldiers  you  would  place  in  a  file. 
Then  trace  a  third  parallel  fquare  on  the  outfide  of  the  firft 
as  O,  P,  Q,  R,  to  mark  the  exterior  fide  of  the  parapet, 
and  to  determine  its  tliicknefs,  which  is  iifually  eight  or  nine 
feet,  or  1  8  if  it  is  to  refid  cannon,  which  you  fhould  always 
be  prepared  to  do. 

Then  trace  a  fourth  and  lad  fquare  STVX,  to  deter¬ 
mine  the  width  of  the  ditch,  which  is  the  fame  or  two  feet 


more  than  the  thickness  of  the  parapet  ;  leaving  a  picquet 
planted  at  all  the  angles,  as  likewife  at  the  lines  already  tra¬ 
ced,  fo  as  not  to  loi’e  the  points  from  whence  the  lines  were 
drawn. 

While  y^ou  are  employed  with  two  or  three  men  in  tra¬ 
cing,  five  or  fix  men  fhould  be  ordered  to  cut  down  the  trees 
that  are  in  the  neighbourhood  of  the  pod),  not  only  to  open 
the  approaches,  but  to  ferve  for  conftru&ing  the  intrench- 
ments.  The  fmalled  branches  ferve  to  make  fafeines,  which 
are  a  fort  of  faggots  about  fix  feet  long,  two  feet  thick,  and 
of  the  fame  fize  all  over,  tied  in  the  middle  and  at  the  two 
ends,  to  ferve  for  fupporting  the  earth,  which  would  tumble 
down  without  that  fupport.  The  middling  branches  ferve 
to  make  picquets  proper  for  mixing  with  the  fafeines,  and  fix- 
ing  them  in  the  ground,  or  one  above  another  to  raife  the 
paiapet.  The  trunks  to  which  the  large  branches  are  left, 
ferve  to  increafe  the  flrength  of  a  pod,  as  fhall  be  mention¬ 
ed  afterwards. 

Having  traced  all  in  the  manner  directed,  fix  a  row  of 
fafeines  upon  the  fmall  fquare  ILMN,  to  fupport  the  earth 
of  the  banquette  ;  then  fix  a  fecond  row  upon  the  fquare 
ABGH,  to  fupport  the  interior  fide  of  the  parapet  ;  then 
a  third  row  on  the  third  fquare  OPQ^R,  to  fupport  the  ex¬ 
terior  fide  of  the  parapet.  You  fhould  obferve  in  the  be¬ 
ginning  to  picquet  the  fafeines,  to  leave  a  pafiage  of  three 
feet  P3,  on  the  fide  lead  expofed  to  the  enemy,  to  ferve 
for  an  entry  to  the  redoubt ;  but  if  this  pafiage  can  be  ta.- 
ken  in  a  draight  line,  it  fhould  be  made  like  a  mortoife,  as 
you  fee  at  Y,  fig.  2. 

After  having  picqueted  the  three  rows  of  fafeines  as  di¬ 
rected,  you  mud  dig  the  ditch  AB,  as  in  the  profile,  fig-  3. 
a  foot  didant  from  the  exterior  fide  of  the  parapet.  'I  his 
didance  or  breadth  is  called  berme ,  and  ferves  to  fupport  the 
earth,  or  receive  what  falls  from  the  parapet  by  the  enemy's 
cannon.  This  berme  is  more  or  lefs  according  to  the  folidi- 
ty  of  the  earth  ;  the  earth  to  be  thrown  into  the  intervals 
C,  D,  E,  marked  for  the  parapet  and  banquette,  taking  care 
to  make  the  men  tread  it  well  down,  and  obferving  to  leave 
a  talus  or  Hope  on  the  tv/o  lides  of  the  ditch  FG,  more  or 
lefs  according  to  the  confidence  of  the  earth,  fo  that  it  may 
r.ot  tumble  down.  The  flope  F,  which  is  on  the  fide  of  the 
redoubt,  is  called  the  j carp  ;  and  the  oppofite  Hope,  which 
is  next  the  country,  is  called  the  ccunterfcarp.  Care  mult 
be  taken  in  picqueting  the  fafeines  with  which  the  parapet  is 
railed,  to  bring  them  nearer  one  another  by  degrees  in  rai- 
fing  it  as  at  H,  fo  as  to  leave  the  fame  Hope  on  each  fide. 
The  didance  DE  marks  the  banquette  ;  the  didance  DC 
the  thick nefs  of  the  parapet  at  the  bottom  ;  the  didance 
LL  the  tliicknefs  of  the  parapet  at  the  top  ;  MN  the 
width  of  the  ditch  at  bottom  ;  AB  the  width  of  the  ditch 


at  top. 

If  the 


ground  is  level,  the  banquette  of  this  work 


mud 
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be  raffed  two  feet  ;  but  In  low  places  two  banquettes  are 
neceflary,  the  one  above  the  other  like  fteps :  but  if  this 
banquette  is  railed  on  account  of  fome  neighbouring  heights 
from  whence  you  may  be  taken  in  the  rear,  the  parapet 
mult  be  raifed  to  fuch  a  height,  that  the  enemy’s  Ihot  can 
no  longer  plunge  down  upon  you.  A  Hope  mu  it  be  left 
on  the  top  of  the  parapet,  as  IL,  fo  that  the  foldiers  may 
fee  round  the  poft,  and  fire  eaiily  towards  the  country 
at  O. 

Though  the  fquare  form  of  a  redoubt,  which  we  have  gi¬ 
ven  the  method  of  conftru6ting,  is  almoft  the  only  one  uied 
in  the  field,  yet  it  has  its  faults,  which  ought  to  make  it  be 
rejected,  at  lead  for  thofe  pofts  which  ought  to  defend  the 
environs  equally.  Experience  fhows  us,  that  we  ought  ne¬ 
ver  to  depend  on  the  oblique  firing  of  mufquctry,  as  the 
foldiers  almoft  always  fire  right  forwards,  as  at  A,  fig.  4. 
and  oiten  even  without  taking  aim.  This  being  the  cafe, 
there  are  large  fpaceS  oppofite  to  the  angles  of  the  redoubt 
at  B  that  are  not  defended,  and  where  we  may  fay  that  the 
enemy  remains  in  fafety.  The  chevalier  Clairac  propofes 
an  excellent  method  to  prevent  this  inconvenience,  by  con- 
ftru&ing  the  interior  edge  of  the  parapet  like  the  edge  of  a 
faw,  in  form  of  fmall  redans,  to  hold  a  man  or  two  in  each 


fide,  fig.  6.  which  by  the  crofs  fire  takes  the  enemy  on  the 
two  flanks,  fo  that  there  are  no  approaches  but  what  arc  de¬ 
fended  ;  but  the  conftru&ion  of  this  redoubt  is  too  tedious 
I  and  complex  to  be  executed  by  fmall  detachments, 
h  The  fame  author  prefers  conilru&ing  circular  redoubts  as 
at  C,  fig.  5.  becaufe  all  the  points  of  the  circumference  be- 
j  equally  difpofed,  the  foldier  pofts  Limfelf  indifferently 
over  all  ;  and  the  exterior  fpaces  D  which  are  defended,  va 
{  Tying  every  moment,  the  enemy  is  nowhere  in  fafety. 

The  circular  redoubt,  then,  is  the  moft  perfed  that  can 
be  conftruded  :  hut  where  a  road  or  the  edge  of  a  river,  is 
to  be  defended,  the  fquare,  or  long,  or  triangular  redoubt,  is 
preferable,  becaufe  they  ought  to  oppofe  the  faces  of  the  fn- 
!  trenchment  as.  parallel  as  poftible  to  the  places  they  are  to 
fire  at,  obferving  always  to  round  the  angles. 

To  trace  a  circular  redoubt,  after  fixing  the  central  point 
•g  of  the  poft,  let  a  picquet  be  fixed  in  that  point,  and  draw 
from  it.  as  centre  the  circle  EE,  with  a  length  of  cord  in 
proportion  to  the  number  of  the  party,  to  mark  the  interior 
;  fide  of  the  parapet ;  then  trace  another  wiihin  the  firft,  at 
the  diftance  already  given,  to  mark  the  banquette  ;  then 
trace  a  third  FF,  to  mark  the  exterior  edge  of  the  para¬ 
pet  ;  then  trace  a  fourth  GG,  to  mark  the  width  of  the 
ditch  ;  which  being  done,  picquet  the  fafeines,  and  make 
them  take  the  bend  of  the  circle,  finifhing  as  in  a  fquare  re- 
I  doubt. 

.  If  an  officer  is  pofted  with  a  detachment  on  a  paffage  or 
!  before  a  bridge,  in  a  defile,  or  oppofite  to  a  lord,  he  may 
make  a  parapet  either  bending  or  ftraight,  with  a  banquette 
or  ditch  which  fhoiild  fhut  up  the  whole  entry  ;  or  he  rr  ay 
make  a. redan,  which  is  a  work  with  two  faces,  and  in  fuch 
a  fit  nation  fhould  be  made  with  a  re-entrant  angle  (that  is, 
the  angle  pointing  from  the  enemy)  ;  taking  care  when  he 
is  to  guard  a  foxd,  to  conhrudft  it  fo  near  the  river  that  the 
enemy  cannot  have  room  to  form  after  they  have  paffed.  A 
I  deep  ditch  rnav  be  dug  oppofite  to  the  ford,  into  which  they 
fhould  let  the  water  of  the  river  pafs  ;  they  may  likewife 
make  the  banks  deep;  throw  trees  acrofs,  and  feat  ter  chaufle- 
trapg,  which  an  mftruments  of  iron  with  four  ipikes,  made 
fo  as  to  have  ,,  iys  one  point  credl. 

The  ftrength  of  a  redoubt  or  any  other  work  may  be 
augmented  by  '■  r  up  the  paffage  that  leads  to  it,  fur- 

*  roundup.  pft  with  felled  trees,  and  finking  their  trunks 
/three  or  lot.  r  deep  in  me  earth,  which  mult  be  dug  on 

j]  purpole,  lea\  a  number  of  large  branches  on  them,  which 
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mull  be  fharpened  at  the  ends,  and  the  leaves  taken  away, 
and  placed  as  near  to  one  another  as  poftible,  fo  that  the 
branches  may  mix,  and  taking  care  that  they  incline  towards 
the  £nemy.  Two  or  three  rows  may  be  made  in  this  man¬ 
ner  ;  but  they  fhould  be  at  leaft  two  toifes  diftant  from  each 
other,  that%  the  enemy  may  not  bui  n  them  all  at  once  to 
approach  the  entrenchments.  M.  Saxe  in  his  Reverie  fays, 
that  redoubts  are  propoitionably  advantageous  as  th  v  take 
lefs  time  in  conftrudting,  and  are  proper  'or  numberlefs  cir- 
cumftances,  where  one  often  may  ferve  to  ftop  an  army  in  a 
cl©fe  country,  hinder  them  from  troubling  you  on  a  critical 
march,  or  to  occupy  a  large  fpace  of  country  when  you 
have  but  few  troops. 

I  here  is  no  need  to  mention  large  works  which  require  en¬ 
gineers  to  conitrn<ff,and  great  bodies  to  defend  them,  as  thefe 
have  been  deferibed  under  the  article  Fortification  ;  but 
a  redoubt,  fuch  as  A,  fig.  7.  may  be  ftrengthened  by  filling 
the  ditch  with  water,  by  turning  a  rivulet,  or  cutting  a  ri¬ 
ver  or  pond.  If  the  ground  is  uneven,  fo  that  the  water 
cannot  be  put  equally  in  all  pans  of  the  ditch,  dams  fhould 
be  left  in  digging  at  C  ;  or  little  traverfes  of  earth  to  form 
banks  proper  for  keeping  the  water  in  the  upper  part  of  the 
ditch  D,  from  whence  it  may  be  let  run  into  the  lower 
E.  Thefe  banks  fhould  have  but  half  a  foot  in  thicknefs 
at  the  height  D,  which  fhould  be  railed  (harp  ;  but  a  good 
deal  moie  muft  be  left  below  at  E,  by  Hoping  the  two  fides 
pretty  much.  Dams  likewife  are  made  or  planks  or  boards, 
as  at  F  *,  but  they  muft  be  ftrong,  and  fnpported  by  large 
flakes,  fo  that  the  body  of  water  above  may  not  overturn 
them  ;  and  then  they  are  reckoned  preferable  to  thofe  that 
are  of  earth  :  but  a  more  particular  explanation  of  this  fi¬ 
gure  may  be  ot  ufe. — A  therefore  is  the  ground  within  the 
redoubt.  B,  The  bottom  of  the  ditch.'  C,  D,  E,  Dam 
of  earth.  F,  Dam  of  planks,  boards,  or  fafeines.  G,  Up¬ 
per  part  of  the  redoubt  conftrudled  of  fafeines,  and  the 
earth  dug  out  of  the  ditch.  H,  The  lower  part  of  the  re¬ 
doubt  dug  in  the  earth.  I,  The  berme  or  fpace  left  at  the 
bottom  of  the  parapet  to  fupport  the  earth.  L,  The  entry 
of  the  redoubt.  M,  The  ia'fide  of  the  parapet.  N,  The 
upper  part  of  the  parapet.  O,  The  banquette.  P,  The 
glacis.  Rivulet  from  whence  water  may  be  let  into  the 
ditch  of  the  redoubt. 

But  it  is  not  with  the  works  alone  which  have  been  al¬ 
ready  mentioned  that  an  officer  may  fortify  a  poft  ;  there  are 
an  infinity  of  ways  to  flop  an  enemy,  to  tire  him,  and 
even  to  repulfe  him,  with  which  it  is  neceflary  that  every 
commander  fhould  be  acquainted. 

All  the  fchemes  for  oppoling  the  enemy,  of  which  we 
have  given  a  detail,  ferve  only  to  add  to  the  exterior 
ftren^th  of  pofts  ;  there  are  others  which  have  fome  natural 
fortifications,  fuch  as  churches,  church-yards,  mills,  or  farm- 
houles,.  & c.  An  officer  who  is  fent  to  a  poft  of  this  kind, 
which  is  detached  from  other  buildings,  ought,  before  he 
begins  to  work,  to  make  the  inhabitants  go  out,  and  the 
magiftrates  of  the  neared  place  receive  and  lodge  them. 
He  fhould  then  entrench  the  houfe  with  a  turning  parapet, 
if  he  have  people  enough  to  defend  it ;  but  if  he  have  only 
a  few,  he  fhould  make  a  bread- work  of  felled  trees  round 
the  houfe,  eipecially  oppofite  to  the  angles,  to  prevent  the 
enemy  from  undermining  it.  He  muft  likewife  take  off  the 
tiles  and  flates,  left  the  enemy  fhould  get  up  by  ladders,  and 
crufh  his  people  that  are  within.  If  the  houfe  is  covered  with 
thatch,  it  fhould  be  pulled  off  and  burnt,  as  well  as  every 
thing  combuftible  that  can  be  found  in  the  neighbourhood, 
left  the  enemy  make  ufe  of  it  againft  the  houle. 

Though  the  houfe  is  furrounded  with  a  parapet  of  felled 
trees,  yet  the  walls  fhould  yet  be  pierced  with  loop-holes, 
5  B  2  about 
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about  a  foot  from  the  ground,  fo  as  to  difcover  the  enemy’s 
legs,  that  they  may  not  get  footing  on  the  outfide.  Thefe 
loop-holes  fhould  be  four  inches  wide,  and  three  feet  diftant 
from  one  another  ;  and  a  little  ditch  fhould  be  made  a  foot 
and  a  half  from  the  wall  within  the  houfe,  to  place  the  fol- 
diers  in  who  are  to  defend  it.  Other  loop  holes  fhould  like- 
wife  be  pierced  feven  or  eight  feet  from  the  ground,  oppo- 
lite  to  the  interftices  of  the  lower  ones,  and  of  the  fame 
width,  placing  the  foldiers  that  are  to  defend  them  upon 
tables,  planks,  or  ladders  ;  and  taking  care  to  pierce  a  great¬ 
er  number  oppofite  to  the  avenues,  before,  and  at  the  fides 
of  the  gate,  and  the  angles  of  the  houfe,  becaufe  thefe  are 
the  places  where  the  enemy  ufually  makes  his  greateft  ef¬ 
forts.  It  the  houfe  has  an  inner  court,  the  walls  fhould  be 
pierced  which  inclofe  it,  fo  as  to  fire  upon  the  enemy  after 
he  has  made  himfelf  matter  of  it.  If  there  are  feveral  gates, 
they  fhould  all  be  blocked  up  except  one,  to  be  left  for  an 
entrance  to  the  poft,  which  fhould  be  made  fo  as  to  admit 
but  one  man  at  a  time. 

If  there  is  a  broad  ftaircafe  for  going  up  to  the  firfl 
floor,  it  fhould  be  broke  down,  or  blocked  up  with  ftones 
or  cafks  filled  with  earth.  If  it  is  a  winding  flair,  the  wall 
fhould  be  pierced  in  different  places  with  loop-holes,  to  fire 
upon  the  enemy  that  are  already  entered,  keeping  ladders 
for  the  troops  defending  the  houfe  to  get  up  to  the  firft 
floor,  which  fhould  have  the  boards  pierced  with  a  number 
of  holes  about  four  inches  diameter,  to  fire  down  upon  the 
enemy,  observing  to  pierce  them  only  where  there  are  no 
trees  below,  but  to  have  a  greater  number  over  the  door  and 
other  weak  places  which  the  enemy  can  force.  A  poll  en¬ 
trenched  in  this  manner  may  refift  a  great  while,  and  even 
tire  out  the  befiegers  if  defended  by  refolute  men. 

Captain  d’Enfernay  of  a  French  regiment,  with  a  com¬ 
pany  of  volunteers,  in  the  campaign  of  1748,  took  poll  in 
the  church  of  Bevera,  two  miles  from  Ventimiglia.  It  is 
detached  from  other  buildings,  and  he  fortified  it  with  a 
parapet  and  ditch  full  of  water  ;  but  his  entrenchment  was 
commanded  by  fome  houfes  in  the  village,  fo  that  the  ene¬ 
rgy  could  fire  down  upon  his  party.  He  remedied  this  de¬ 
fied!  by  covering  the  commanded  part  with  a  kind  of  blind 
made  with  rafters,  leaning  with  one  end  on  the  wall  of  the 
church,  and  the  other  upon  polls  raifed  a  foot  higher  than 
the  top  of  the  parapet,  which  left  room  to  fire  through. 
This  blind,  covered  with  fiafeines  and  earth,  prevented  the 
enemy’s  fire  from  piercing,  and  did  not  prevent  his  filing 
upon  them,  fo  that  they  duril  not  atack  him. 

This  example  k  mentioned  to  {how  how  to  fecure  a  poft 
that  is  commanded  by  a  height.  When  there  is  no  redoubt 
or  entrenchments  of  earth,  the  interior  fide  of  the  parapet 
which  is  commanded  fhould  be  raifed,  or  a  fort  of  penthoufe 
fhould  be  made  with  rafters,  placed  perpendicularly  againfl 
the  inner  fide  of  the  parapet,  upon  which  planks  or  faiemes 
are  nailed,  taking  care  to  leave  room  between  the  bottom  of 
the  penthoufe  and  the  top  of  the  parapet  for  the  men  to  fire 
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Part  Ur, 


Of  going  on  Detachments  and  Secret 
Marches - 


through. 

If  an  officer  has  not  time  to  oppofe  all  the  fchemes  which 
have  been  mentioned  to  the  enemy,  when  the  general  wants 
to  make  a  forage,  and  thiows  infantry  into  the  houfe  to  form 
a  line,  he  fhould  immediately  place  a  couple  of  trees  acrofs 
before  the  door*  pierce  the  boaids,  fhut  the  windows,  and 
prepare  for  his  defence,  which  gives  time  to.  the  foragers  to 
retire,  and  the  fupporting  parties  to  advance. 

The  fortification  of  villages,  if  they  confiff  of  Scattered 
houfes,  differs  nothing  from  the  fortification  of  a  few  conti¬ 
guous  polls,  between  which  a  communication  is  to  be  pre- 
ferved.  If  they  conlift  of  houfes  colledled,  the  commander 
irmft  proceed  upon  the  principles-  laid  down  in  another  ar¬ 
ticle.  See  Fortification. 


Detachments  are  particular  bodies  of  foldiers  detach¬ 
ed  from  a  greater  body,  to  guard  a  poft,  or  to  go  on  an  ex¬ 
pedition. 

When  an  officer  is  ordered  on  a  detachment,  he  fihould 
provide  himielt  with  a  cord  regularly  divided,  in  cafe  he  has 
occafion  to  entrench  ;  and  be  at  the  parade  by  times,  to  get 
information  from  the  brigade-major,  whether  he  is  de- 
ftined  to  relieve  a  detachment,  or  to  occupy  a  poll  for 
the  firft  time.  If  to  relieve  a  party,  he  is  only  to  know 
where  the  guide  is  who  is  to  condudl  him  ;  the  guide  is  a 
foldier,  fent  by  the  officer  who  is  to  be  relieved,  as  orderly- 
man  to  the  major-general,  who  by  having  been  at  the  poll 
before  can  lead  a  new  detachment  to  it. 

If  it  is  a  poft  that  is  to  be  occupied  for  the  firft  time, 
the  officer  is  to  aik  the  brigade-major  for  inftrudlions  re¬ 
lating  to  its  defence  ;  which  being  got,  he  muft  infped  his 
party,  and  take  care  that  every  foldier  is  properly  equip* 
ped  ;  his  firelock  loaded,  frefh  primed,  and  a  good  flint  well 
fixed  ;  his  cartouch-box  filled  with  cartridges  ;  and  that  he 
carries  provifion  for  24  hours,  which  is  the  time  that  de¬ 
tachments  commonly  continue,  and  are  not  allowed  to  go 
away  to  eat.  Care  muft  be  taken  to  have  fpades,  pick- 
axes,  hatchets,  and  wood-bills,  one  or  two  of  each  kind  ; 
and  if  any  thing  is  wanting,  to  apply  to  the  brigade-major 
for  it,  that  they  may  have  every  thing  neceffary  for  en¬ 
trenching. 

When  an  officer  has  infpe&ed  his  party,  he  ought  to  get 
information  from  his  guide  whether  the  way  is  broad  or 
narrow,  open  or  inclofed  ;  if  the  enemy’s  polls  are  near ;  if 
they  go  on  patroles,  or  fee  their  parties  in  the  day ;  and, 
laftly,  if  he  is  to  pafs  mills,  farms,  manors,  &c.  and  from 
theie  informations  take  the  neceffary  precautions  for  his 
march. 

When  the  whole  ate  ready  to  march,  the  advanced  guard 
A  (fig.  8.),  which  fhould  confift  of  cavalry  only,  fhould  fet 
out.  It  is  lurprifing  that  all  the  authors  who  have  written 
on  this  part  of  the  art  of  war,  have  negle&ed  to  (how  fuf- 
ficient  attention  to  fo  effentiai  a  point  :  the  greateft  part  are 
filent,  and  die  reft  paffing  flightly  over  the  different  duties 
of  this  corps,  are  content  that  it  fhould  be  computed  o'  in¬ 
fantry  ;  though,  on  the  leail  reflection,  in  the  mod  ordinary 
cafes  of  a  iecret  march,  reai’on  muft  determine  that  none  but 
cavalry  ought  to  be  placed  there,  whether  it  be  to  flop  paf- 
fengers  who  may  difcover  your  route,  or  fuddenlv  to  attack 
an  advanced  guard  of  the  enemy  whom  they  meet  face  to 
face,  or  to  liarafs  their  corps,  in  order  to  gain  time  for 
your  own  to  form  :  it  is  inconteftable,  tliat  for  all  thefe  pur- 
poles,  cavalry  has  greatly  the  advantage  of  infantry;  who 
are  by  no  means  capable  of  running  here  and  there  to  feize 
paffengers,  or  ot  pouring  luddenly  on  an  advanced  guard  of 
the  enemy  ;  or  of  refilling  their  cavalry  a  moment  in  cafe  of 
a  fudden  rencounter,  when  they  muft  exped  to  be  thrown 
down  and  trod  under  the  horfes  teet,  and  the  corps  attacked 
before  the  commanding  officer  has  had  a  moment  to  prepare 
for  his  defence. 

As  examples  ferve  beft  to  illuftrate  opinions  that  have 
been  feldorn  declared,  the  fpirited  behaviour  of  Cornet 
Nangle  of  the  15th  regiment  of  light  dragoons  merits  our 
particular  notice,  and  will  ferve  as  a  proof  of  the.  great  ad¬ 
vantage,  o-f  having  the  advanced  guard  of  cavalry.  In  the 
campaign  of  1761,  when  the  drench  army  under  the  com¬ 
mand  of  Marfhal  Broglio  and  the  prince  of  Soubife  were  re- 
tiring  towards  Hoxter,  where  they  paffed  the  Weiner, 
Prince  Ferdinand  followed  dole  after  them  for  feveral  day-V 
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and  on  the  evening  before  they  gained  the  pafs  over  the  ri- 
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luenij  ver,  one  of  Prince  Ferdinand’s  German  aid-de-camps  defired 
the  grenadiers  and  Highlanders  who  were  in  front,  to  pufh 
on  and  take  fome  of  the  enemy’s  baggage,  which  was  a 
little  way  before  them  and  but  weakly  guarded.  They  were 
immediately  formed,  and  marched  in  a  hurry  over  a  plain 
with  a  thick  wood  in  front,  which  they  were  told  was  clear, 
and  had  got  within  400  paces  of  the  enemy’s  baggage, 
when  feveral  fquadrons  of  French  dragoons  ruffied  fudden- 
ly  out  upon  them  from  the  licirts  of  the  wood  upon  both 
flanks,  and  were  hewing  them  down  without  mercy,  when 
Cornet  Nangle  with  an  advanced  guard  of  20  men  coming 
up  the  hill,  got  fight  of  the  attack,  and  inflantly  rufhing 
on,  charged  the  French  cavalry,  who,  ftartled  at  the  brifk- 
nefs  of  an  attack  which  they  were  not  expedling,  immedi¬ 
ately  reined  back  ;  when  the  reft  of  the  regiment  getting  in 
.view,  came  on  ;  and  attacking  the  French,  drove  them  off, 
having  killed  and  wounded  a  few,  and  taken  fome  prifoners. 
The  determined  bravery  of  this  young  officer  with  his  20 
men  faved  a  great  number  of  the  grenadiers  and  High¬ 
landers  from  being  cut  to  pieces,  and  fhows  what  may  be 
effe&ed  by  the  fudden  attack  of  an  advanced  guard  of  ca¬ 
valry. 

An  advanced  guard  by  night  ffiould  be  of  double  the 
Force  of  one  by  day.  In  an  open  country,  it  is  a  matter  of 
:ndifference  at  what  diftance  they  advance,  provided  they 
teep  in  view  of  the  commanding  officer,  who  fhould  conti¬ 
nually  oblerve  them:  but  in  covered  places,  and  in  the 
jarknefs  of  the  night,  they  ffiould  not  be  more  than  50 
Daces  diftant. 

This  advanced  guard  ffiould  have  an  advanced  corporal 
8,  with  fix  horfemen  divided  into  three  pairs  ;  one  in  the 
:entre  B,  the  two  others  out  of  the  road  on  the  right  and 
eft  at  CC,  to  examine  as  wide  as  poffible,  filently  and  at- 
entively  fearching  all  hollow  and  covered  places,  taking 
rare  that  there  is  nobody  lying  on  the  ground,  or  hid  in 
fry  ditches,  behind  trees  or  buflies.  At  the  fame  diftance 
*)f  50  paces  upon  the  flanks  of  the  corps,  ffiould  march  two 
vingsDD,  confifting  of  eight  or  twelve  horfemen,  each  ac- 
fording  to  the  fticngth  of  the  corps,  led  by  a  non-commif. 
ioned  officer.  They  can  harafs  an  enemy  who  may  hap¬ 
pen  to  ruffi  fuddenly  out  of  ambufeade,  and  give  time  to 
he  corps  to  form.  Each  wing  to  detach  two  men  EE, 
keeping  50  paces  wide  from  the  others,  and  preferving  the 
ame  route  as  exa&ly  as  the  face  of  the  country  will  per- 
nit.  At  the  entrance  of  the  wood  NN,  the  horfemen 
hould  fpread,  and  clofe  again  at  coming  out,  and  do 
he  fame  at  meeting  any  little  hills,  to  examine  them  on 
>oth  Tides.  When  they  perceive  any  traces  of  a  party,  they 
hould  immediately  communicate  it  from  one  to  another,  till 
t  comes  to  the  commanding  officer. 

The  advanced  guard  ought  to  march  flowly,  and  the 
ommanding  officer  at  the  head  of  the  corps  ffiould  follow 
•  t  the  fame  rate,  fo  that  the  rear  of  the  detachment  may 
lot  be  obli  cd  to  gallop.  As  the  rear-guard  H  is  only 
ftablifhed  for  form,  theie  is  no  need  of  its  being  numerous^ 
The  officers  and  quarter- made rs  ffiould  be  careful  to  keep 
he  men  from  fieeping,  as  a  horfe  is  eafily  hurt  under  the 
I  rregular  motions  of  a  fieeping  rider,  which  retards  the  march. 

'  The  whole  corps  ffiould  be  forbid  to  fmoke  or  ipeak  ;  and 
f  any  one  is  obliged  to  cough  or  fpit>  let  him  cover  his 
I  south  fo  as  to  make  no  noife. 

When  the  corps  is  numerous,  the  cavalry  ffiould  march 
fiy  fquadrons,  the  infantry  by  platoons,  to  follow  alternate- 
K,  fo  that  each  platoon  of  infantry  FFF  may  march  at  the 
ead  ot  a  iquadron  of  cavalry  GGG  ;  which  diipofition  will 
referve  the  whole  at  an  equal  pace,  and  keep  them  readier 
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to  form  in  cafe  of  meeting  the  enemy,  or  being  fuddenly  at¬ 
tacked,  as  we  are  about  to  mention. 

When  the  advanced  guard  perceives  an  enemy  at  a  di- 
fiance,  whether  it  is  day  or  night,  they  ffiould  not  purfue 
them,  for  fear  of  falling  ftupidly  into  fome  ambufeade,  if  it 
is  not  in  a  country  that  has  been  well  examined  ;  but  if  they 
meet  them  fuddenly  lace  to  face,  as  may  happen  at  the  en¬ 
trance  of  a  hollow  way  I,  opening  obliquely  upon  them, 
then  the  advanced  guard,  without  deliberating  about  their 
ftrength,  ffiould  inftantly  ruffi  upon  them.  This  manoeuvre 
cannot  fail  againft  infantry,  and  gives  a  great  advantage 
in  a  rencounter  with  the  cavalry  ;  but  if  the  advanced  guard 
falls  back,  they  expofe  the  whole  body  to  be  defeated  with 
them. 

When  the  commanding  officer  fees  the  a&ion  of  his  ad¬ 
vanced  guard,  he  will  inftantly  turn  the  infantry  on  the  fide 
of  the  road  moft  proper  to  protedi  them  from  the  enemy’s 
cavalry,  and  will  form  them  quickly  at  the  fide  LLL,  or  on 
fome  neighbouring  height  MM.  If  it  is  day,  they  ought 
to  lace  the  cavalry,  ftoopmg  down  till  the  inftant  of  the  at¬ 
tack,  while  the  firft  fquadron  advances  to  fuftain  the  advan¬ 
ced  guard.  If  the  enemy  appears  defirous  to  renew  the 
charge,  and  obftinate  in  difputing  the  paflage,  he  may  make 
ufe  of  a  feint,  and  by  tailing  back  bring  them  oppolite  to  his 
infantry,  who  will  have  them  in  the  flank,  and  by  a  well  pla¬ 
ced  fire  put  them  inftantly  in  diforder.  ’  His  cavalry  pro¬ 
fiting  by  this,  muft  immediately  face  about,  and  fall  upon 
them  with  all  poffible  violence  ;  which  cannot  fail  to  complete 
their  defeat. 

All  villages,  hamlets,  and  houfes,  flionld  be  avoided,  ef- 
pecially  by  night  (which  is  the  moft  common  time  for  the 
partifan),  to  avoid  being  difeovered  by  the  barking  of  dogs, 
or  being  feen  by  peafants  who  can  inform  the  enemy.  You 
will  fee  equally  how  dangerous  it  is  to  keep  the  great  roads 
by  day,  or  to  crofs  places  that  are  too  open  in  an  enemy’s 
country. 

If  you  cannot  avoid  paffing  through  a  village,  it  ffiould 
be  done  in  a  hurry,  marching  confufedly,  very  clofe,  and  fill¬ 
ing  up  the  whole  breadth,  by  which  you  will  conceal  your 
ftrength  from  the  peafants  ;  fome  officers  ffiould  remain  at 
coming  in,  and  in  the  rear,  till  the  whole  are  paded,  taking 
care  that  no  one  flops  or  withdraws.  The  fame  care 
ffiould  be  taken  at  every  road  that  opens  upon  your  route. 
At  the  approach  of  every  place  that  is  covered  or  hollow* 
fuch  as  ho  ufe,  wood,  gully,  &c.  they  ffiould  halt  till  it  is  well 
examined,  and  continue  attentive  in  paffing  it. 

At  the  paflage  of  defiles,  bridges,  or  fords,  the  advanced 
guard  ffiould  flop  at  100  paces,  and  form  till  the  whole 
corps  is  pafled  and  in  order.  The  ancients  employed  dogs 
to  difeover  the  enemy  in  ambufeade  ;  but  it  will  be  well  to 
diftruft  fuch  fpies,  and  to  fuffer  none  with  the  corps,  as  there 
is  nothing  more  dangerous  ;  their  difpofition  leading  them 
to  bark  at  meeting  the  lead  animal,  they  will  fnrniffi  the  ene¬ 
my  with  a  thoufand  opportunities  of  obferving  you,  before 
you  can  know  where  they  are. 

You  ffiould  always  detain  the  guides  that  were  taken  at 
fetting  out ;  but  it  neceffity  requires  another,  the  quarter  - 
mailer  ffiould  go  and  take  one  without  making  a  noife,  and 
lead  him  a  round-about  way,  that  none  of  the  peafants  may 
difeover  either  your  party  or  route.  If  any  of  the  party 
difeover  paffiengers  in  fight  of  the  march,  they  ffiould  be 
flopped  and  brought  to  the  corps,  and  care  taken  to  pre¬ 
vent  their  cfcape. 

The  party  ffiould  never  refreih  in  a  village,  but  in  a  wood 
by  day,  and  open  country  by  night,  caufing*  every  necefiary 
to  be  brought  to  them  from  places  in  the  neighbourhood, 
which  ought  to  be  received  from  the  peafants  at  a  diftance, 
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fo  that  they  can  neither  difcover  the  number  nor  quality  of 
your  corps.  During  the  whole  time  of  (lopping,  you  (hould 
not  be  (paring  or  (entries,  and  have  always  fix  horfemen 
ready  to  fccure  any  perfon  by  whom  youi  magine  you 
are  perceived  ;  when  their  number  becomes  confiderable, 
they  (hould  be  tied  together,  and  great  care  taken  that  none 
efcape  till  the  (Iroke  is  ftriick.  The  officers  (hould  he  equal¬ 
ly  attentive  that  no  foldier  gets  out  fight ;  and  if  they 
meet  a  deferttr  from  the  enemy,  lie  (hould  he  conducted  im¬ 
mediately  to  the  corps,  and  then  to  the  army,  under  the  care 
of  a  non  commiffioned  officer. 

When  neceffity  obliges  you  to  (lop  in  the  neighbour¬ 
hood  of  fome  farm  or  hamlet,  you  mull  take  poffeffion -of 
it,  and' carry  off  the  farmer  or  chief  of  the  place  at  going 
away,  threatening  to  kill  him  and  fet  his  ho ufe  on  tire  if  any 
one  (lir  from  the  place  before  he  is  releafed.  Every  horfe- 
man  (hould  take  care  to  have  a  ipare  fore  (hoe,  and  a  peck 
of  oats. 

If  an  officer  of  the  infantry  marches  a  detachment  to  re¬ 
lieve  a  pod  at  a  didance,  lie  (hould  riot  mount  his  horle  till 
out  of  fight  of  the  camp,  and  (hould  difmonnt  on  coming  in 
light  of  the  pod  ;  but  if  it  is  only  about  a  league  diilant 
from  the  army,  and  near  the  enemy,  it  is  better  to  go  on 
foot,  fo  as  to  be  lefs  encumbered  in  cafe  of  engaging  with 
any  parties  of  the  enemy.  The  men  (hould  not  be  prefled 
too  much  for  fear  of  lagging  in  the  rear,  but  (hould  march 
clofe  without  flopping,  and  in  as  many  files  as  the  roads  will 
permit,  keeping  profound  (ilence,  that  they  may  hear  any  or¬ 
ders  that  are  given. 

An  officer  who  marches  at  the  head  of  a  party,  ought  to 
keep  exadl  order  and  profound  filence,  that  they  may  be  in 
a  (late  to  execute  whatever  he  may  order  for  their  defence  ; 
but  in  giving  his  orders,  he  (hould  take  care  to  do  it  with 
a  firm  and  determined  countenance,  fo  as  to  make  the  fob 
diers  think  that  he  is  fure  of  what  he  is  about,  and  that  no¬ 
thing  better  can  be  done.  When  the  men  fee  their  officer 
hefitating,  or  varying  in  his  orders,  they  imagine  he  does 
not  know  what  to  do  ;  and  feeing  him  disordered,  they  be¬ 
come  fo.  Jt  is  upon  fuch  occasions  that  an  officer  (hould 
be  (leady  to  redrain  his  party,  and 'make  them  inflantly 
obey.  The  danger  is  greater  on  a  march  than  in  an  attack. 
Here  the  loldiers  have  their  arms  in  their  hands  ;  and,  fee¬ 
ing  the  enemy  before  them,  are  ready  to  engage.  It  is  o- 
therwife  on  a  march ;  they  are  lefs  upon  their  guard,  and 
have  not  their  arms  in  readinefs  :  then,  fays  Vigetius,  an  at¬ 
tack  confounds  them,  an  ambufeade  diforders  them.  An  of¬ 
ficer  ought  therefore  to  take  every  precaution  in  examining, 
by  his  advanced  guard,  all  places  that  may  conceal  any  of 
the  enemy. 

But  as  the  greatefl  precaution  cannot  prevent  an  officer 
on  a  march  from  being  attacked,  it  is  nectffary,  as  foon  as 
he  perceives  the  enemy,  to  obferve  if  the  party  is  fuDerior 
to  his  detachment ;  whether  it  confifls  of  cavalry  or  infan¬ 
try,  or  both  together.  If  it  is  cavalry,  and  fuperior,  there 
is  no  neceffity  o;  being  dilcouraged  ;  but,  on  the  contrary, 
he  (hould  profit  by  every  advantage  that  offers,  by  gliding 
into  land  that  is  furrowed,  uneven,  cut,  and  difficult  or  in- 
acceffible  to  cav?.lry  ;  or  if  the  country  is  inclofed,  he  fhould 
line  the  1. edges,  and  cheer  up  his  foldiers  by  fome  encoura¬ 
ging  language,  while  he  difpatches  a  truily  fellow  with  ad¬ 
vice  of  his  lituation  to  the  general.  If  the  enemy  march  up 
to  him  in  this  lituation,  he  mud  do  all  that  he  can  to  fuflain 
the  attack,  by  ordering  his  party  not  to  prefs  upon  one  ano¬ 


ther,  to  keep  up  their  fire,  and  not  to  diiclmrge  thtir  nieeet  p  ■ .  '( 
till  they  are  at  the  muzzles.  i 

When  you  have  the  advantage  of  rocks  or  other  obftaclei 
to  the  adling  of  cavalry,  continue  the  route  as  near  as  pof- 
fible,  keeping  the  party  clofe,  and  always  ready  to  receive 
the  enemy.  If  the  number  of  the  enemy's  cavalry  do  not 
exceed  your  party,  you  may  continue  your  route  ;  and  keen¬ 
ing  your  men  dole  together  and  prepared,  they  will  not  ven.  ! 
ture  to  attack  you'.  If  an  officer  fees  no  means  of  noffef.. 
fing  an  advantageous  pod,  or  of  getting  to  the  pod  he  was 
det?xhed  to,  he  can  do  nothing  better  than  retreat  to  the 
camp,  along  fome  river  or  wood,  to  prevent  being  broken  : 
but  ir  he  is  fo  ciofely  purfued  that  he  cannot  avoid  beiuo ■ 
beat  or  taken,  there  is  no  better  manoeuvre  to  imitate  than 
that  of  the  Barbets  (a);  who  fcatter  themftdves,  and  re- 
tire  from  tree  to  tree,  from  rock  to  rock,  and  dellroy  a  oar- 
ty,  who  can  neither  heat  them,  nor  take  one  of  them. 

The  moment  of  taking  poffeffion  of  a  pod  is  the  moil 
critical  that  a  detachment  can  have  ;  officers  have  been  fre¬ 
quently  att?xked  at  the  very  time  they  thought  they  had 
nothing  to  do  but  quietly  take  the  neceffary  meafures  lor 
remaining  in  fafety. 

If  the  party  which  arrives  at  a  pod  is  to  relieve  another, 
the  officer  that  is  to  be  relieved  gets  under  arms  as  foon  as 
his  fentries  give  notice  of  the  approach  of  the  relief.  The 
detachment  being  known,  they  are  permitted  to  enter  and 
occupy  the  pod  in  the  room  of  thofe  that  are  to  depart;  at 
the  fame  time,  the  corporals  go  to  relieve  the  fentries,  and 
the  offers  and  ferjeants  give  the  counter-fign,  with  the  de¬ 
tail  or  all  that  is  to  be  done  at  the  pod  by  day  or  ni<dit. 

He  ought  likewife  to  get  information  from  the  officer  he  re¬ 
lieves,  if  the  enemy  make  incurfions  in  the  neighbourhood  ; 
if  their  guards  are  diflant,  whether  cavalry  or  infantry,  and 
whereabouts  placed.  After  thefe  precautions  let  him  guard 
againfl  his  pod  being  furprifed. 

The  fentries  being  relieved,  the  officer  that  is  to  go  out 
mud  form  hh  detachment,  and  return  to  camp  with  the  fame 
precautions  as  in  coming.  The  new  detachment  remain  un¬ 
der  arms  till  the  other  is  /one  50  paces  :  then  the  officer  is 
to  make  them  lay  down  their  arms  againft  the  parapet,  put¬ 
ting  their  havre-lacks  agair.A  the  gun-locks,  to  prevent  dull 
from  fpoiling  them,  or  the  dew  of  the  night  from  wetting 
the  powder.  In  an  open  country  without  fortification,  the 
men  mull  not  go  to  any  didance  from  their  arms  when  they 
lay  them  down  in  the  day,  and  keep  them  between  their 
knees  when  they  fit  round  their  fire  a  in  the  night,  with  the 
locks  inward,  to  prevent  accidents. 

Sect.  IV.  Of  Reconnoitring. 

Parties  ordered  to  reconnoitre,  are  to  obferve  the  coun¬ 
try  or  the  enemy  ;  to  remark  the  routes,  conveniences  and 
inconveniences  of  the  firfl  ;  the  pofition,  march,  or  forces 
of  the  iecond.  In  either  cafe,  they  (hould  have  an  expert 
geographer,  capable  of  taking  plans  readily  :  he  (hould  be 
the  bell  mounted  of  the  whole,  in  cafe  the  enemy  happen  to 
fcatter  the  eicort,  that  he  may  fave  himftlf  more  tafily  with 
his  works  and  ideas. 

All  parties  that  go  for  reconnoitring  only,  ought  to  be 
but  few  in  number.  They  fhould  never  confift  of  more 
than  12  or  20  men,  An  officer,  be  his  rank  what  it  will, 
cannot  decline  going  with  fo  few  people  under  his  orders; 
the  honour  is  amply  made  up  by  the  importance  of  the  ex¬ 
pedition, 


(a)  They  are  peafants  fubjedl  to  the  king  of  Sardinia,  who  abandom  their  dwellings  when  the  enemy  take  poffeffion, 
and  are  formed  into  bodies  to  defend  the  Alps  which  are  in  his  dominions. 


r.  w 

pedition,  frequently  of  the  moil  interefting  confequence,  and 
the  propereft  to  recommend  the  prudence,  bravery,  and  ad- 
t  -y— **  jre{s  0f  any  officer  that  has  the  fortune  to  fucceed. 

1  It  mud  be  evident  that  the  fuccefs  of  fuch  a  commiffion 

depends  upon  fecrecy,  and  that  it  is  impoffible  to  fulfil  the 
intention  without  keeping  out  of  fight  of  the  enemy.  It  is 
incontestable,  that  a  numerous  paity  cannot  glide  along  fo 
imperceptibly  as  a  fmall  handful  of  men.  As  thefe  detach¬ 
ments  muft  finifh  their  courfe  quickly,  it  is  neceffary  that 
they  Should  confifl  of  cavalry  only  ;  but  if  they  are  to  go 
far,  they  may  increafe  each  with  30  foot,  to  remain  in  am- 
bufh  about  half-way  in  a  wood  or  covered  place,  with  whom 
the  cavalry  can  leave  their  provifion  they  brought  with 
them. 

An  officer  charged  to  reconnoitre  in  front,  fhould  take 
his  iriftrudlions  in  writing,  and  fet  out  at  fuch  time  as  to  ar¬ 
rive  at  the  place  proper  for  beginning  his  obfervations  at 
(day  break.  Eveiy  time  that  lie  has  occasion  to  flop,  the 
party  fhould  face  toward  the  enemy,  and  fend  a  non-com- 
miflioned  officer  with  two  horfemen  to  run  over  the  neigh¬ 
bouring  heights,  and  clofely  examine  the  environs.  When 
near  the  enemy,  avoid  flopping  in  a  village. 

The  officer,  and  geographer  who  is  fuppofed  to  be  pre 
fent,  fhould  remark  every  interefting  particular :  The  heights 
woods,  ponds,  moraffes,  livulets,  livers,  fords,  bridges, roads 
-  erodings,  difficult  and  dangerous  paffages,  by-ways,  mea 
jdows,  fields,  heaths,  gullies,  hills,  and  mountains;  the  di 
fiance  and  ftrength  of  villages,  hamlets,  houfes,  farms,  and 
mills  ;  what  fovercign  the  country  belongs  to,  and  what  are 
| its  productions. 

If  the  enemy  comes  in  fight,  the  officer  fhould  quickly 
J.affemble  his  party,  though  his  reconnoitring  be  not  finifhed, 
and  let  him  retire  to  his  infantry,  if  he  placed  any  ;  but  if 
not,  let  him  gain  fome  other  place  that  he  has  cliolen  for  a 
i retreat.  After  being  refrefhed,  let  him  go  back  with  the 
cavalry  to  finifta  the  reconnoitring  ;  but  if  he  was  obliged  to 
return  quite  to  the  poll,  he  fhould  not  go  back  till  next 
1*.  Mid' day  is  the  time  of  being  leaft  incommoded,  as 
detachments  are  lefs  frequent  at  that  hour.  The  command¬ 
ing  officer  ought  always  to  avoid  coining  to  blows,  even 
(though  he  thinks  himfelf  fecure  of  fuccefs,  unlefs  he  happen 
to  be  on  his  return,  and  near  to  his  poll,  fo  that  he  forefees 
|  the  grand  guard,  hearing  the  firing,  cannot  fail  to  run  to 
his  affiftance.  If  obliged  to  engage  with  a  party  who  are 
cutting  off  your  retreat,  and  that  no  other  means  is  left  of 
.turning  them,  you  muft  rifk  all  without  hefitating,  by  rufh- 
inp  on,  and  try  to  fave  the  geographer  with  the  fruits  of 
his  commiffion,  efpecially  if  the  reconnoitring  was  of  impor¬ 
tance  to  the  general  of  the  army,  and  merits  the  facriii- 
cing  a  dozen  men,  which  they  can  eafily  retrieve  on  another 
occafion. 

When  a  party  goes  out  to  obtain  news  of  the  enemy,  it 
|  pught  to  approach  as  near  as  poffible,  but  cautioufly  :  day- 

1  break  is  not  the  time  proper  for  fuch  a  purpofe,  becauie  at 
that  time  the  enemy  fend  their  different  parties  and  patroies 
to  make  difcoveries  ;  you  fhould  therefore  pi  event  them  by 
j  approaching  in  the  night.  You  may  eafily  reconnoitre  their 
■pofition  and  extent  by  their  fires,  which  they  never  extin- 
j  guifh  at  the  head  of  the  guards  and  picquets  ;  and  you  may 
eafily  remark  if  they  are  about  to  change  their  pofition,  by 
hearing  a  more  than  ordinary  noife  ;  befides,  as  it  is  eafy  to 
1  '[approach  by  night,  you  may  diicover  a  number  of  things  by 
the  light  of  the  fires. 

A  partifan  ought  not  to  negledl  to  reconnoitre  every 
place  round  his  poll  for  two  or  three  leagues,  or  farther,  if 
it  is  poffible  011  the  fide  of  the  enemy,  and  for  that  purpofe 
he  fhould  employ  the  method  of  Mr  Jeney  ;  who,  during 
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polls  without  approaching,  in  the  following  manner,  which  P'  1  e 
he  recommends  as  infallible.  "  .Guerre. 

I  fuppofe  myfelf,  fays  he,  with  my  party  at  Soeft  in  Well-  ~  37"* 
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phalia  A  (fig.  2.),  and  the  enemy  polled  at  Bervick  B,  two  DXXV. 
leagues  from  me.  To  know  the  fituation  of  this  place  with¬ 
out  flirting  fiom  Soeft,  I  take  the  map  of  the  country;  and 
fiom  Soeft  as  centre,  I  draw  a  circle  whofe  circumference 
paffes  halt  a  league  beyond  Bervick..  I  draw  a  circle  of 
the  fame  fize  upon  a  leaf  of  paper,  to  make  my  plan  as  in 
fig.  2.  and  then  place  Soeft  in  the  centre  A  ;  and  I  mark 
all  the  villages  which  I  find  in  the  map  near  the  circumfe¬ 
rence,  upon  my  plan,  with  the  diftances  and  bearings  as  they 
are  represented  in  the  map,  making  ufe  of  a  pencil  to  mark 
the  places  DDD,  fo  as  to  correct  the  errors  mo’re  eafily 
which  the  map  may  have  led  me  to  make. 

I  laving  thus  foimed  my  plan,  with  a  fcale  of  two  leagues 
(which  is  the  diftance  I  fuppofe  Bervick),  I  go  to  the  bur¬ 
gomaster  of  the  town  of  Soeft,  where  I  cauie  fome  of  the 
moft  intelligent  inhabitants  to  come,  fpeaking  to  them  freely, 
and  openly  induce  them  to  communicate  all  the  information 
I  have  occafion  for. 

The  better  to  conceal  my  defigns,  I  begin  my  rcconnor-* 
tring  by .  Brokhufcn,  a  village  diftant  from  the  enemy.  I 
afk  the  diftance  from  Soeft  to  Brokhufen  ;  if  they  fay  it  is 
feven  quaiters  of  a  league,  1  corredt  the  diftance  of  my  plan 
which  made  it  two  leagues  :  then  I  inform  myfelf  of  all  that 
is  to  be  found  on  the  road  from  Soeft  to  Brokhufen  ;  cha¬ 
pels,  houfes,  woods,  fields,  orchards,  rivers,  rivulets,  bridges, 
mills,  &c.  If  they  fay  that  at  half  a  league  from  Soeft  they 
pafs  the  village  of  Hinderking,  I  mark  that  place  upon  my 
plan.  I  afk  if  the  road  from  Soeft  to  Hinderking  is  crofted 
by  any  other  road ;  if  there  is  any  morafs  or  heath  ;  if  the 
road  is  inciofed,  paved,  or  flraight ;  if  there  is  any  bridge 
to.  pafs,  and  at  what  diftance.  I  take  care  to  mark  every 
thing  in  my  plan,  forgetting  nothing,  even  to  mills,  bufties, 
gibbets,  gullies,  fords,  and  every  thing  that  can  be  got 
from  their  informations;  which  will  probably  be  perfed, 
becaufe  one  always  knows  more  than  another.  I  continue 
my  queftions  from  Hinderking  to  Brokhufen  ;  and  advan¬ 
cing  by  little  and  little,  obferve  the  fame  method  on  the  roads 
of  the  other  villages  round,  marked  DDD.  In  this  manner 
I  cannot  fail  to  acquire  an  entire  knowledge  of  all  the  places; 
befides,  I  find  myfelf  imperceptibly  inftrudled  in  the  pofition 
of  the  enemy,  by  feeing  the  different  routes  by  which  I  can 
approach  moft  fecietly. 

It  is  plain  that  Inch  a  plan  muft  be  very  ufeful  to  regu¬ 
late  iecret  expeditions.  It  is  chiefly  ufeful,  not  to  fay  ne- 
ceffary,  for  a  commander  of  a  party,  who  can  give  more 
ample  and  piecife  inftrudtions  to  his  officers,  by  accompa¬ 
nying  them  with  a  copy  of  the  routes  marked  out,  which 
they  can  confult  even  in  the  night,  if  it  happens  to  be  clear; 
by  which  they  will  be  guarded  againfl  being  deceived  by  ig¬ 
norant  or  treacherous  guides,  which  occafion  the  miftakes  of 
fo  many  who  go  unprovided  with  fuch  helps. 

There  is  ftill  another  means  to*  fecure  a  reconnoitring 
party ;  which  is,  to  compofe  them  of  people  who  fpeak 
the  language  of  the  enemy,  and  give  them  furtouts  of  the 
colour  of  a  regiment  of  the  enemy,  and  cockades  the  fame; 

This  fcheme  may  be  carried  fo  far  as  to  line  the  i’ui touts 
with  the  colour  of  another  regiment  of  the  enemy,  provided 
that  by  turning  the  fui  touts,  they  appear  to  be  a  different 
corps,  and  deceive  guards,  fpies,  and  peafants,  and  confound 
their  reports. 


the  campaigns  that  he  made,  often  examined  the  enemy’s 


Sect.  V.  Of  the  Defence  of  Pofs . 


When  a  partifan  has  taken  every  precaution  that  pru¬ 
dence  fuggefts  in  reconnoitring  a  place  where  he  would  fix 
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*  Toft,  lie  is  to  take  pofTeffion  in  the  following  manner. 
The  iniantry  remain  under  arms  in  the  middle  of  the  place, 
the  cavalry  to  patrole  without,  while  the  commanding  offi¬ 
cer,  efcorted  by  a  dozen  horfemen,  goes  to  examine  the 
environs  to  make  his  arrangements ;  having  fent  feveral 
fmall  detachments  before,  to  cover  him  in  time  of  recon¬ 
noitring. 

Having  remarked  the  places  proper  for  his  guard,  de¬ 
fence,  and  retreat,  as  well  as  the  dangerous  ones  by  which 
the  enemy  can  make  approaches  fecretlyto  furprife  him,  he 
fhould  choofe  the  moft  convenient  in  the  front  of  his  poll 
to  fix  his  grand  guard  D  (fig.  r.),  which  muft  face  the 
enemy.  He  muft  mark  the  heights  for  this  guard  to  place 
their  vedettes  EEEE,  and  regulate  the  number  according 
to  the  exigencies  of  the  fitnation.  In  a  covered  country 
you  muft  not  be  fparing  of  them,  and  muft  reinforce  every 
guard.  At  50  paces  before  the  front  of  the  grand  guard,  a 
iubaltern  or  non-commiffioned  officer  with  eight  horfemen 
fliould  be  always  ready  to  fet  out  at  K,  to  go  and  reconnoi- 
•tre,  when  the  vedettes  have  obferved  any  party. 

The  grand  guard  being  fixed,  you  ffiould  form  another 
*in  the  middle  of  the  village,  called  the  ordinary  guard ,  com- 
•pofed  of  cavalry  and  infantry,  placing  fentries  at  the  entries 
and  vedettes  all  round;  the  laft  at  fuch  diftance  as  to  fee  one 
another.  A  picquet  fhould  likewife  be  fixed  before  the 
quarters  of  the  commanding  officer,  which  fliould  be  near 
the  oidinary  guard  and  the  whole  corps.  In  the  day,  half 
the  cavalry  of  the  picquet  muft  keep  their  horles  bridled  and 
ready  to  mount  ;  but  if  the  enemy  is  near,  they  muft  remain 
on  horfeback,  the  other  half  to  unbridle  till  the  hour  of  re¬ 
lief. 

According  to  the  arrangement  wc  have  given  for  com- 
pofing  the  corps  of  a  partifan,  the  grand  guard  may  confifl 
of  a  captain,  a  firft  and  fecond  lieutenant,  a  quarter- mafter, 
two  ferjeants,  four  corporals,  a  trumpeter,  farrier,  and  52 
private  horfemen.  The  ordinary  guard  to  have  cavalry 
equal  to  the  grand  guard,  with  a  captain,  a  firft  and  fecond 
lieutenant  of  infantry,  two  ferjeants,  and  60  men,  including 
four  corporals,  two  lance-corporals,  and  a  drummer  :  the 
picquet  to  confift  of  the  fame  number  of  cavalry  and  infantry 
■as  the  ordinary  guard. 

If  there  is  any  dangerous  place  capable  of  covering  the 
approaches  of  the  enemy  in  the  environs  of  the  poft,  and 
Out  of  the  circuit  of  the  patroles,  there  fhould  be  a  guard 
placed  there,  more  or  lefs  ftrong  according  to  the  import¬ 
ance  of  the  place,  and  care  fhould  be  taken  to  preferve  the 
communication.  The  guards  and  picquets  being  placed,  the 
detachment  that  was  fent  out  on  the  roads  muft  be  called 
in,  and  then  go  to  work  to  lodge  the  party  in  the  gardens 
that  open  upon  the  country,  and  the  commanding  officer’s 
quarters ;  beating  down  hedges,  filling  up  ditches,  and  le¬ 
velling  a  piece  of  ground  large  enough  to  draw  up  the  whole 
corps.  The  horfes  to  be  put  under  cover  in  barns  conti¬ 
guous  to  the  gardens  ;  but  in  cafe  there  are  no  barns,  they 
tuay  fubllitute  fheds  open  on  one  fide,  that  the  horfes  may 
go  out  altogether  in  cafe  of  an  alarm. 

The  officers  fliould  occupy  the  houfes  in  the  neighbour¬ 
hood  of  the  fheds,  and  one  of  each  company  remain  day  and 
night  with  the  company,  to  prevent  any  ©f  the  men  from 
entering  the  village  without  leave,  upon  any  pretence.  The 
commanding  officer  muft  acquaint  the  officers  of  his  having 
cliofen  the  place  M  for  the  rendezvous  in  cafe  of  a  retreat ; 
which  ought  to  be  at  fome  diftance  from  the  village,  and 
on  the  fide  he  judges  moft  convenient  for  retiring  to  the 
army.  At  funfet  the  grand  guard  are  to  return  to  the  poft; 
and  join  the  picquet,  the  one  half  of  each  to  mount  alter¬ 
nately  till  day-break,  and  then  the  grand  guard  to  return  to 
the  place  they  poffefled  the  day  before.  The  (entries  and 
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vedettes  fhould  be  doubled,  and  all  the  pafFages  (hut  up  with  Petite % 
waggons  placed  in  two  rows,  except  one  for  fallying  out  at,  Guerre, 
in  cafe  of  a  retreat,  made  wide  enough  for  the  paflage  of  the  — ^ 
patroles  or  the  whole  cavalry. 

The  corporals  of  the  ordinary  guard  fhould  lead  the  re¬ 
lief  of  the  vedettes  every  hour,  fetting  off  together ;  but 
when  they  come  to  the  paffage  of  the  poft  A,  they  muft 
feparate  into  two  parties,  the  one  to  the  right  to  relieve 
the  vedettes  BBB,  the  other  to  the  left  for  the  vedettei 
CCC  ;  then  each  of  them  with  the  parties  they  have  re¬ 
lieved  fhould  go  on  at  their  head  a  quarter  of  a  league,  by 
the  two  routes  pointed  out  in  the  plan,  to  examine  the  en¬ 
virons,  fiippofing  an  hour  to  each.  Befidcs  this  reconnoi¬ 
tring,  the  captain  of  the  grand  guard  fhould  fend  two  pa¬ 
troles  in  the  night.  To  fill  up  the  intervals,  they  fhould 
fet  one  about  half  an  hour  after  the  corporals,  and  make 
the  fame  round.  At  returning  to  the  poft,  the  corporals 
to  make  their  report  to  the  officer  of  the  ordinary  guard ; 
the  conductors  of  the  patroles  to  the  captain  of  the  grand 
guard. 

A  little  before  funrife  or  funfet,  a  grand  patrole  detach¬ 
ed  from  the  corps  fhould  be  fent  under  the  conduct  of  an 
officer  to  fearch  the  whole  environs  of  the  poft  minutely, 
efpecially  the  dangerous  places,  becaufe  at  thefe  times  the 
enemy  are  moft  likely  to  attempt  a  furprife.  If  the  patroles 
difeover  them,  they  will  be  in  a  ftate  to  repulfe  them,  or  at 
leaft  to  harafs  them  till  the  commanding  officer,  upon  the 
firft  notice,  draws  up  the  whole  corps.  The  officers  fhould 
take  great  care  to  inftruCt  the  fentries  in  their  duty,  ex¬ 
plaining  it  to  them  every  time  of  their  mounting,  and  forbid 
them  to  fmoke,  as  the  leaft  fire  can  be  eafily  perceived  in 
the  dark,  and  ferve  to  diredl  the  approaches  of  the  enemy. 

No  (entry  to  move  more  than  50  paces  to  the  light,  and  as 
many  to  the  left  ©f  his  poft  :  and  let  the  weather  be  ever  fo 
bad,  he  muft  not  get  under  cover.  No  one  to  be  allowed  to 
go  out  of  the  poft  without  leave  of  the  commanding  officer; 
and  to  prevent  defertion  or  maurauding,  the  fentries  and 
vedettes  muft  be  charged  to  let  no  foldier  pafs. 

The  vedettes  muft  flop  all  paffengers,  and  take  them  to 
the  next  fentry,  who  muft  call  a  corporal  to  conduit  them 
to  the  commanding  officer.  If  there  are  a  great  number 
palling  at  once,  the  vedette  at  the  challenge  muft  haften  to 
ftop  them  at  10O  paces,  till  the  officer  has  fent  to  reconnoi¬ 
tre  them  ;  but  if  he  finds  them  to  be  a  party  of  the  enemy, 
he  muft  fire  upon  them  and  retire.  At  the  firft  alarm,  the 
grand  guard  and  picquet  ought  to  mount,  and  each  of  them 
to  detach  a  fubaltern  officer  immediately  at  the  head  of  the 
beft  mounted  horfemen,  to  go  quickly  to  encounter  the 
enemy.  The  reft  of  the  grand  guard  and  cavalry  of  the 
picquet  to  follow  immediately,  led  by  their  captains  to  fuftain 
the  firft  detachments,  to  repulfe  or  keep  back  the  enemy  as 
long  as  it  is"  poffible,  and  give  time  to  the  commanding  of¬ 
ficer  to  form  the  whole  corps. 

If  the  commanding  officer  obferves  that  the  enemy  are  of 
no  very  extraordinary  force,  he  muft  without  hefitating  put 
himfelf  at  the  head  of  his  cavalry,  and  inflantly  charge  them, 
pouring  upon  them  with  his  whole  force,  which  is  the  bell 
way  to  fucceed ;  and  in  the  mean  time,  the  infantry  ffiould 
form  to  fuftain  the  cavalry.  One  effential  circumftance 
fhould  not  be  forgot  here,  which  is,  that  at  the  going 
of  the  detachments  of  the  grand  guard  and  picquet,  all  the 
infantry  of  the  picquet  fhould  march  inur  ediately  to  the 
place  appointed  for  the  rendezvous  in  cafe  of  a  retreat,  and 
a  ftrong  detachment  of  cavalry  fhould  follow  to  occupy  the 
place.  If  it  is  at  the  entrance  of  a  wood  or  fome  covered 
place  which  the  enemy  may  occupy,  and  thereby  cut  oft 
your  retreat,  you  muft  prevent  it  by  fixing  the  infantry  or 
the  picquet  in  the  poft,  to  remain  day  and  night,  with  a 
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lieutenant  at  the  head  of  20  horfemcn  to  clear  round  it. 
rrl ,  the  enemy  is  too  fuperior,  and  appears  to  form  an  attack  oh 
that  fide,  the  commanding  officer  fhould  get  there  before 
with  all  Ins  force  to  oppofe  them,  till  all  his  detachments 
join,  and  then  regulate  his  retreat,  as  will  be  feen  in  the 
fe&Ion  of  the  Retreat. 

To  be  better  fecured  in  a  poll  which  you  e;xpe&  to  re¬ 
main  in  for  fome  time,  and  where  you  find  that  "the  enemy 
wilt  not  fail  to  difturb  you,  it  will  be  proper  immediately  to 
employ  fome  of  your  people  with  the  peafants,  to  form  fome 
intrenchmeuts  in  a  hurry  in  the  molt  dangerous  places,  to 
have  breaft-works  of  felled  trees  in  the  woods  ;  herfes  placed 
in  the  fords  (fee  Uerse);  pits  dug  at  the  entries  and  plains 
without  defence ;  fo  that  the  cavalry  coming  full  fpeed  to 
charge  you,  may  tumble  in.  If  there  happen  to  be  a 
-bridge  either  in  the  front  or  on  the  flanks  of  the  poft, 

1 33  at  N,  by  which  the  enemy  can  facilitate  their  approach 
or  retreat,  it  muft  be  inftantly  deftroyed,  unlefs  you  find  it 
may  be  of  ufe,  and  neceffary  to  fix  a  good  guard  on  it. 

Fo  regulate  the  attack  and  defence  mofl  advantage© ufly, 
you  fhould  take  care  to  obferve  the  places  by  which  the 
enemy  can  approach,  and  form  a  plan  of  operations  for 
cutting  off,  or  taking  in  flank,  the  different  routes  which  he 
can  attempt.  You  fhould  inform  your  officers,  and  not  fail 
to  hearken  to  the  advice  of  thofe  whofe  talents,  genius, 
and  experience,  render  them  competent  judges  of  your  de- 
figns,  Thefe  arrangements  will  be  of  great  ufe  in  furpri- 
fing  the  enemy's  parties,  who  will  come  from  time  to  time 
to  reconnoitre  the  poll.  If  the  enemy  approaches  in  the 
mght,  take  care  how  you  attack  him  ;  you  cannot  recon¬ 
noitre  his  force,  and  you  ought  to  fuppofe  that  he  is  in¬ 
formed  of  yours. 

Do  not  fuffer  any  fufpefled  woman  to  approach  the 
foldiers ;  their  vifits  are  dangerous  in  debauching  your 
people,  and  the  enemy  frequently  employ  them  to  difeover 
your  ftrength.  Let  no  deferter  itop  in  your  poft  ;  and  if 
he  comes  in  the  night,  keep  him  till  day-break  is  near,  arid 
then  fend  him  to  the  army.  Every  party  that  approaches 
your  poft  will  profefs  belonging  to  you;  but  if  they  are  not 
provided  with  a  proper  paffport  from  the  general,  or  if  you 
do  not  know  any  of  the  officers,  truft  neither  to  their  word 
tior  uniform. 

Thefe  inftru&ions  may  ferve  for  the  corps  of  a  partifan 
recording  to  the  propofed  arrangements  ;  but  partifans  of 
efs  force  muft  regulate  their  precautions  according  to  their 
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If  an  officer  is  to  fix  in  a  village  where  it  is  difficult  to 
examine  every  place  where  the  enemy  may  lie  in  ambufh, 
he  fhould  fend  for  the  magiftrates  to  come  and  fpeak  with 
him,  while  his  party  remain  drawn  up  at  the  end  of  the  vil¬ 
lage,  that  they  may  declare  if  they  know  whether  there  are 
any  of  the  enemy's  parties,  fufpeded  perfons,  or  concealed 
arms  in  the  place  ;  which  being  done,  the  fentries  are  to  be 
placed,  and  the  party  to  take  poffeffion  ;  putting  fmall  de¬ 
tachments  of  five  or  fix  men,  more  or  lefs  according  to  the 
ftrength  of  the  party,  at  the  avenues  ;  and  examining  the 
church,  or  any  detached  houfe,  to  make  the  principal  poft 
in  cafe  the  advanced  pofts  are  forced.  The  men  beft  ac¬ 
quainted  with  the  duty  fhould  be  planted  on  the  moil  ex- 
pofed  and  diftant  places,  fo  as  to  fee  all  the  aoproaches;  and 
fometimes  in  trees,  that  they  may  fee  at  a  diftance,  and  re¬ 
main  concealed  from  the  enemy. 

If  he  finds  any  place  near  him  where  the  enemy  can  lie 
concealed,  he  fhould  place  a  corporal  with  fix  or  feven  men 
there,  with  orders  to  fall  back  upon  his  poft  if  attacked,  or 
remain  till  they  find  themfelves  difengaged.  The  foldieis 
of  this  leffer  poft  fhould  take  care  to  make  no  fires,  becaufe 
it  would  ferve  for  a  guide  to  the  enemy  to  avoid  them  when 
they  want  to  fall  upon  the  principal  poft  ;  but  fires  may  be 
lighted  in  the  places  where  they  have  no  guards,  to  make 
the  enemy  think  they  have  them  every  where,  at  the  fame 
time  placing  foldiers  in  ambufh  where  there  are  none  light¬ 
ed.  This  fcheme  may  ferve  for  all  pofts  in  a  level  country, 
where  two  or  three  foldiers  fhould  be  kept  going  all  night 
to  ftir  up  the  fires. 

The  exterior  arrangements  being  made,  and  fentries 
placed  on  the  avenues,  bridges,  and  fteeples,  the  works  for 
fortifying  the  poft  fhpuld  be  marked  out,  and  executed  by 
the  workmen,  and  the  magiftrates  ordered  to  fend  ftraw  to 
the  neareft  houfes  for  lodging  the  foldiers,  who  muft  never 
abfent  themfelves.  The  officer  muft  always  be  in  readinefs 
to  go  where  his  prefence  may  be  wanted,  and  make  his  fer- 
jeants  and  corporals  frequently  go  the  rounds.  Monfieur 
Vauban  fays,  that  if  an  officer  is  to  remain  but  four  hours 
m  a  poft,  he  ought  to  intrench.  If  he  is  to  pafs  only  fome 
hours  in  xa  poft,  it  is  a  good  way  to  make  a  parapet  of 
felled  trees  ;  or  if  it  is  in  a  village,  to  intrench  a  detached 
houfe. 

The  way  to  guard  againft  being  furprifed,  betrayed,  or 
made  prifoner,  is  to  take  precautions  againft  all  that  the 
enemy  can  undertake ;  and  whatever  diftance  he  may  be  at. 


1  1  °T  . -  tllcluy  unuoriajtc  ,  ana  wnatever  diltance  he  may  be  at 

trength;  and  detachments  of  30,  50,  or  100  men,  will  feek  ’  we  ought  not  to  found  our  fecurity  on  probabilities,  but 
o  polt  tnemleives  in  redoubts  proportioned  to  their  nnmhpi*.  pvtpn/t  fUm  vr  _ n  r  . 


o  poft  themfelves  in  redoubts  proportioned  to  their  number, 
j  >r  111  mills,  farms,  hamlets,  detached  houfes,  churches,  church¬ 
wards,  &c.  obferving  that  the  more  a  poft  is  extended,  the 
lucre  care  and  fatigue  it  requires. 

The  principal  objeft  for  an  officer  that  1*3  detached,  fay* 
Vlonfieur  Vauban,  is  to  forefee  every  troublefome  event. 
The  want  of  exa&nefs,  and  the.  fmalleft  relaxation  in  the 
Service  of  out-pofts,  may  have  the  moll  fatal  confequences  ; 
ud  hiftory  furnilhes  a  thoufand  examples  of  camps  being 
j  urpnfed,  and  armies  exit  in  pieces,  by  the  negligence  of 
letaclinients  that  ought  to  have  watched  for  their  preferva- 
ion, 

I .  The  manner  of  relieving  detached  pofts  lias  been  men- 
!  ioned  ;  but  if  an  officer  is  -detached  to  a  mill  or  houfe,  let 
j  iim  draw  up  his  party  about  15  or  20  paces  from  the  poft 
nd  feud  a  ferjeant  or  corporal  with  five  or  fix  men  tc 
1  t*ai cli  the  chambers,  cellars,  and  bains  r  which  being  done, 
he  fentries  muft  be  placed,  the  poft  taken  poffeffion  of, 
Te  arms  ranged  fo  that  every  one  can  find  his  own  with¬ 
out  confufion,  and  the  inhabitants  lodged  in  fome  other 
1  onfe ;  and  then  intrench  himfdf  according  to  the  rules 
fjiven. 


extend  them  even  to  poffibilities.  Neither  ft  ranger  nor  fol- 
dier  of  any  other  party  fhould  be  admitted  into  the  poft ; 
and  the  roll  fhould  be  called  three  or  four  times  a-day,  that  the 
men  may  not  abfent  themfelves:  the  commander  fhould  like- 
wile  examine  the  fentries,  to  fee  whether  they  are  acquainted 
with  the  detail  of  their  duty,  and  fhould  fliow  them  how  to  de¬ 
fend  themfelves  in  cafe  of  being  attacked ;  obferving  to  them, 
that  if  the  enemy  make  fuch  a  manoeuvre,  they  fhould  oppofe 
fuch  another;  if  they  try  this  fcheme,  to  refift  with  that,  and 
deceive  them  at  every  ftep.  He  may  make  fome  of  them  try 
to  fcale  the  intrenchment,  to  fliow  the  difficulty  of  mounting 
it  ;  and  by  exercifmg  them  in  this  manner,  he  will  prepare 
them  to  refift  the  enemy  ;  it  will  hatter  their  vanity,  and 
give  them  a  confidence  in  him. 

An  hour  or  two  before  day,  the  men  fhould  be  kept  alert. 


to  'fitting  on  the  banquette  near  their  arms  ;  and  the  patroles 
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lent  at  that  time,  rather  than  in  the  night,  to  march  flowly, 
to  liften  attentively,  and  examine  every  place  round  the  poft 
where  a  man  can  conceal  himfelf. 

Tt  frequently  happens  that  two  armies  are  encamped  op- 
pofite  to  one  anothei,  and  have  feveral  pofts  on  the  fame 
line*  and  two  patroles  meet  in  the  night.  As  it  is  impoffi- 
5  ^  ble 
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ble  to  diftinguith  whether  they  arc  friends  or*enemies,  they 
who  firft  difeover  the  others,  fhould  conceal  themfelveson 
the  Tides  of  the  road,  behind  bufhes,  or  in  a  ditch,  t®  exa¬ 
mine  if  they  are  ftronger  ;  and  in  that  cafe  to  let  them  pafs 
in  filence,  and  return  another  way  to  the  poft  to  tell  what 
they  have  feen  :  but  if  they  find  them  weaker,  he  who 
commands  the  patrole  fhould  make  the  fignal  which  is  or¬ 
dered  for  the  patroles  of  the  night,  which  is  commonly  a 
Itroke  or  two  on  the  cartouch-box  or  butt-end  of  the  fire¬ 
lock,  which  is  anfwered  by  an  appointed  number ;  but  a 
word  is  the  fafeft.  If  the  patrole  does  not  anfwer,  they 
fhould  advance  upon  them .  with  fixed  bayonets,  fire  upon 
them  if  they  fee  them  retiring,  and  make  them  furrender. 

If  detached  oppofite  to-  the  enemy,  it  is  to  be  prefumed 
that  you  may  be  attacked  r  therefore  fmall  detachments 
fhould  be  advanced  between  the  fentries  in  the  night,  about 
30  or  40  paces  from  the  poft,  with  their  bellies  on  the 
ground,  in  thofe  places  where  they  imagine  the  enemy  may 
come  ;  with  orders  to  thofe  who  command  them,  to  make 
a  foldier  reconnoitre  any  parties  that  are  feen,  fo  as  not  to 
confound  their  own  patroles  with  the  enemy’s  parties,  and 
to  retire  to  the  poft  on  the  firft  firing. 

In  villages  there  fhould  be  great  care  taken  of  fufpeaed 
perfons,  or  of  the  peafants.  revolting  ;  and  for  this  purpofe/ 
you  fhould  make  the  magiftrates  order  two  peafants,  the 
Left  known  in  the  place,  to  be  put  on  duty  with  the  fentries 
of  the  party,  at  the  paflagcs  left  in  intrenching  •  Thefe 
peafants,  whom  the  magiftrates  rauft  eaufe  to  be  relieved 
every  two  hours,  fhould  be  charged  to  recoiled  all  who 
pafs  out  or  in  of  the  village  ;  and  both  one  and  the  other 
ipuft  be  told,  that  they  fhall  be  aafwerable  for  all  the  acci¬ 
dents  that  may  happen  from  the  treachery  or  negligence  of 
thofe  fentries  who  have  let  enemies  in  difguife  enter  the 
village- 

They  muft  like  wife  order  the  fiddlers  who  guard  the  in- 
trenchments,  to  let  no  peafant  approach,  and  to  fhut  up  the 
paffage,  with  two  trees  acrofs  in  the  night,  and  not  to  open 
them  till  day,  except  for  the  palling  of  the  patroles.  They 
muft  examine  with  iron  fpits,  or  their  fwords,  all  carts  that 
pafs  loaded  with  hay,  ftraw,  or  calks,  or  any  thing  that  can 
conceal  men,  arms,  or  ammunition. 

An  officer  cannot  watch*  too  carefully  to  prevent  fchemes 
that  may  be  contrived  againft  him  ;  and  the  attempt  on- 
Brifac,  in  the  month  of  November  1704,  »  fo  much  to  the 
purpofe,  that  it  ought  not  to  be  paffed  in  filence.  The  go¬ 
vernor  of  Fribourg  having  formed  the  defign  of  furp riling 
Brifac,  fet  out  in  the  night  of  the  9th  or  10th  of  November, 
with  2000  men,  and  a  great  number  of  waggons'  loaded  with 
arms,,  grenades,  pitch,  See .  and  fome  chofen  foldiers  :  all 
thefe  waggons  were  driven  by  officers  difguifed  like  wag¬ 
goners,  and  were  covered  with  perches,,  which  had  hay 
placed  over  them,  fo  that  they  appeared  like  waggons  load¬ 
ed  with  hay  coming  in  contribution.  They  arrived  at  the 
new  gate  by  eight  o’clock  in  the  morning,  under  the  favour 
of  a  thick  fog three  waggons  .entered  the  town,  two  full 
of  men,  and  one  with  arms,  when,- an-  Irifhman,  an  overfecr 
of  workmen,  obferving  30  men  near  the  gate,  w  ho,  though, 
they  had  the  drefs,  had  not  the  manner  of  peafants;  afked 
them  what  they  were,  and  why  they  did  not  go  to  work 
like  other  people  ?.  Upon*  their  not  anfvvering,  and  appear¬ 
ing  confounded,  he  ftruck  fome  of  them  with  his  cane 
upon  which  the  difguifed'  officers  run  to  the  arms  which 
\vere  in  the  waggon  next  them,  and  fired  ,15  or  20  fhot  at 
him  within  half  a  dozen  paces,  without  wounding  him.  The 
Irifhman  leaped  into  the  ditch,  where  they  likewife  fired  fe- 
veral  ufelefs  fhot  at  him,  while  he  called  To  arms y  to  armsr 
with  all  his  might- 

At  this  noile*  the  guards  of  the  half-moon  and  the  gate 
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run  to  arms,  and  would  have  pulled  up  the  draw-bridge  p  r  ' 
but  were  prevented  by  the  waggons  which  the  enemy  had  0^ 
placed  uporr  it.  ,  The  officers  and  foldiers  who  were  in 
waggons,  rufhed  out  with  their  arms,  and  having  joined  the 
reft,  attacked  the  guard  commanded  by  a  captain  of  grena¬ 
diers  ;  but  being  repulfed,  an dJ  five  of  them  killed,  the  reft 
were  difinayed,  and  fled  either  into  the  town,  or  out  into 
the  country.  Tile  captain  of  the  guard  made  the  firft  gate 
which  was  a  grate,  to  be  ihut,  acrofs  which  the  enemy,  who 
were  upon  the  bridge,  fired  at  all  who  appeared  ;  and  ha- 
ving  left  the  half  of  his  guard,  he  mounted  the  rampart 
with  the  other  half,  and  continued  firing  upon  the  enemy. 

A  lieutenant  who  commanded  12  men  of  the  advanced  guard, 
was  attacked  at  the  fame  time  by  an  officer  who  prefented 
a  piftol  to  his  breaft  ;  but  fnatching  it  from  him,  ha  fired  it 
at  him,  and  killed  him  :  this  lieutenant  defended  himfelf  to 
the  end  of  the  a&fon  ;  but  having  received  feveral  wounds 
he  died  that  day. 

Upon  hearing  the  noife  of  the  furprife,  the  commanding 
officer  of  the  place  diftributed  his  garrifon  to  their  proper 
pefts  :  and  having  made  every  difpofition  neceffary  for  his 
defence,  the  enemy  faw  that  their  defign  had  failed,  and  re¬ 
tired  in  diforder,  leaving  a  number  of  waggons  behind  them, 
and  more  than  40  foldiers  who  were  killed  or  wounded. 

Such  was  the  enteiprife  on  Brifac,  which  failed  by  a.  trifling 
accident. 

This  example,  and  many  others  which-  might  be  cited, 
fhow  that  an  officer  who  commands  in  a  poft  cannot  be  too 
much  011  his  guard  to  prevent  his-  falling  into  the  fnares 
which  the  enemy  prepare  for  him,  as  the  feizing  of  a  poft, 
of  however  little  importance  it  may  feem,  may  be  attended 
with  the  moft  troublefome  confequences. 

In  an  enemy’s  country,  the  inhabitants  are  always  ready 
to  revolt  and  betray ;  therefore  the  commanding  officer  ought 
to  take  one  or  two  of  the  magiftrates  children,  or  three  or 
four  of  the  moft  confiderable  families  of  the  village,  and 
keep  them  in  the  principal  poft  as  a  pledge  of  the  fidelity 
of  the  inhabitants.  The  children  (to  whom  they  fhould 
take  care  to  do  no  manner  of  hurt)  fnould  only  be  kept  half 
a  day  each,  and  changed  for  fome  others.  The  command¬ 
ing  officer  fhould  forbid  the  inhabitants  to  affemble  in  ta¬ 
verns  or  public  walks,  or  any  place  whatever,  and  eaufe 
thefe  orders  to  be  fixed  up  at  the  door  of  the  church.  If 
they  are  feen  to  flop  and  converfe  at  eoming  out  of  church, 
or  in-  the  market-place,  let  the^  patroles  oblige  them  to 
retire.  .  The  tavern-keepers  and  all -the  inhabitants  muft 
be  forbid  to  receive  any  ftranger  without  acquainting  the 
commanding  officer.  None  to  be  permitted  to  ftir  abroad 
after  retreat  beating,  on  pain  of  being  killed  By  the  fentries 
who  fee  them,  or  flopped  and  conduced  to  dungeons  by 
the  patroles;  who  ought  to  march  (lowly,  flop  from  time 
tc*  time  to  hearken  if  they  hear  any  noife,  go  over  all  the 
quarters  that  are  marked  out  to  them,  and  give  an  account 
of  every  thing  that  they  have  difeovered  that  can  eaufe  any 
alarm  in  the  poft. 

If  fire  breaks  out  anywhere,  or  the  inhabitants  quarrel 
among  themfelves,  an  officer  fhould  take  care  how  he  fends 
a  party  to*  their  affiflance,  becaufe  thefe  are  frequently  fnares 
of  the  enemy  to  divide  the  ftrength  of  a  detachment  on 
purpofe  to- attack  them  ;  he  fhould  therefore  ring  the  alarm 
bcH,  make  all  the  different  polls  get  under  arms,  and  order 
thofe  who  command  them,  to  make  the  foldiers  remain  arm¬ 
ed  againft  the  parapet,  fo  ag.  to-obferve  what  paffes  without 
the  village.  The  foldiers  of  the  principal  poft  fhould  like¬ 
wife  get  under  arms,  and  the  officer  detach  four  or  five  men 
with  a  ierjeant  or  corporal  to  part  the  fray,  or  fet  the  inha¬ 
bitants  to  work  in  extinguifhing  the  fire. 

As  all  the  neceftary  precautions  for  the  Safety  of  a  poft 
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’dlei  are  too  many  to  have  them  executed  by  giving  them  ver- 
*,r  bally,  the  commanding  officer  ffiould  give  his  orders  in  wri- 

rtiiv/,  and  have  them  fixed  up  in  all  the  letter  pods.  One 
thing  to  which  officers  who  are  detached  to  a  village  ffiould 
give  particular  attention,  is,  not  to  vex  the  inhabitants  by 
making  them  fur  nidi  too  much  :  whatever  they  are  allowed 
by  the  general  to  exad,  fuch  as  firing,  forage,  candle,  &c> 
for  the  guards,  -ffiould  he  demanded  in  proportion  to  the 
abilities  of  the  inhabitants;  and  an  officer*  cannot  be  too 
delicate  in  preferving  the  charader  of  a  gentleman  in  order¬ 
ing  contributions,  and  preferving  the  inhabitants  from  bein-r 
robbed  or  treated  ill  by  the  foldiers. 

it  is- not  fufficient  for  the  prefervation  of  a  poft,  to  raife 
ietrenchments,  nor  to  take  every  precaution  againft  being 
fwrpriied.  As  the  enemy  mull  attack  with  a  fuperior  force, 
,your  difpofitions  mutt  be  made  in  fuch  a  manner  as  not  to 
fconfufe  one  another,  and  every  one  being  properly  placed, 
contributes  to  the  common  fafety.  If  it  is  a  redoubt,  or 
other  iatrenchment  of  earth  that  is  to  be  defended,  feven 
or  eight  trees  with  thejr  branches  fficuld  be  kept  in  referve, 
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Having  obferved  that  the  defence  of  a  poll  does  not  de¬ 
pend  upon  the  foldiers  who  are  deftined  for  that  fervice, 
but  upon  the  officer  who  commands,  the  following  example 
may  ferve  to  confirm  the  o'bffrvation,  and  will  at  the  fame 
time  fiiow  the  utility  of  having  ttones  collected  to  thro v/ 
over  upon  the  enemy,  as  formerly  recommended. 

In  the  month  of  September  1761,  captain-lieutenant  A- 
lexander  Campbell  of  the  88th  regiment,  with  100  men 
under  his  command,  was  pitched  or  to  defend  the  remark¬ 
able  poll  near  Cattel  in  Hette,  called  the  Hercules .  Mon- 
fieur  Roziere,  the  celebrated  partifan  and  engineer  of  mar- 
ffial  Broglie’s  army,  with  600  infantry  and  four  fquadrons 
of  cavalry,  arrived  in  the  neighbourhood  of  the  poll  the 
morning  of  the  2  2d  ;  and  having  beat  a  parley,  furrounded 
and  carried  off  the  two  men  who  v/ere  fent  out  to  receive 
the  meffag-e.  After  having  examined  them  feparately,  he 
caufed  a  detachment,  under  cover  of  his  mufquetry  from  a 
hill  that  was  oppofite  to  the  principal  paffage,  to  advance 
and  mount  the  flair,  three  men  abreaft ;  which  they  did  fo 
flowly  and  without  any  interruption,  that  the  whole  ttair 
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to  throw  into  the  breaches  the  enemy  may  make,  and  the  i  of  about  100  fteps  was  full  of  men,  when  Captain  Camp- 
pjrapet  kept  well  lined  with  men,  who  ought  not  to  fire  bell  (who  had  made  an  excellent  difoofition  for  the  defence 
till  die  enemy  are  on  the  glacis.  They  ffiould  be  provided  1  of  aU  the  parts  of  his  poll),  having  fome  chofen  men  at 


■vith  grenades  to  throw  in  the  midtt  of  the  enemy  who  have 
umped  into  the  ditch,  nay  even  affies  or  quicklime,  vvhofe 
turning  dull  cannot  fail  to  blind  the  enemy,  ffiould  be  had 
f  poffible.  If  the  ttrength  of  your  detachment  will  admit 
if  it,  eight  or  ten  foldiers  ffiould  be  placed  in  the  ditch  (on 
he  oppofite  fide  from  the  enemy),  fo  divided  as  to  take  the 
nemy  on  the  flanks,  who  have  jumped  into  the  ditch.  This 
.  :,nd  of  lally,  by  running  round  upon  the  right  and  left  at 
he  fame  time,  mutt  aftoailh  an  enemy  who  could  not  dream 
>f  being  attacked. 

11  there  are  heights  from  whence  the  enemy  can  cruffi 
our  people  with  ttones,  they  mutt  be  occupied  with  eight 
r  ten  men  covered  with  a  breaft-work,  to  prevent  the  ene- 
iy  from  poffeffing  them,  or  guard  againtt  them,  as  has  been 
■jirmcrly  direded. 

in  the  defence  *of  houfes,  mills,  See.  as  well  as  regular 
' unifications,  the  men  fliould  be  made  acquainted  with  the 
afferent  manoeuvres  they  may  employ  for  their  defence  ; 
athout  which  they  do  not  forefee  the  intentions  of  their 
fiker,  and  may  counteract  one  another  by  their  being  in 
iffirder. 

The  obttinate  defence  of  a  poft  is  the  adion  where  an 
ffieer  detached  fingly  can  acquire  the  greatett  glory  ;  the 
[Cfiftance  not  proceeding  from  the  number  of  foldiers  def- 
* ned  to  if  Knf  r<4/v «v«  1. 1« a  ..  r  i.1.  ^  _  fxz  _  _  i 
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each  fide  of  him,  waited  to  receive  thofe  who  advanced  firffi 
upon  their  bayonets,  and  firing  at  the  fame  time,  gave  the 
fignal  for  the  reft  to  throw  over  large  ttones  which  he  had 
colleded  and  difpofea  for  that  purpofe  ;  which  made  fuch 
liavock,  that  Monfieur  Roziere,  ftartled  at  the  unexpected 
reception,  and  defpairing  of  fuccefs,  wiffied  to  get  his  party- 
off.  Captain  Campbell  feeing  the  deftrudion  of  the  enemy 
without  a  man  of  his  being  hurt,  and  that  he  could  renew 
the  reception  as  often  as  they  cliofe  to  repeat  the  attempt, 
was  dated  with  his  fuccefs,  and  encouraging  his  men,  when 
he  happened  to  move  from  the  wall  that  covered  him,  and 
received  a  rnufket  ffiot  from  the  oppofite  hill,  which  entered 
a  little  below  the  left  temple  and  came  out  at  the  fame  dif- 
tance  below  the  right  ;  upon  which  he  fell,  and  the  party 
beat  the  chamade  and  furrendered.  After  two  hours  pof- 
feffion  the  French  retired,  carrying  off  the  prifoners,  and 
leaving  Captain  Campbell,  whom  they  thought  dead,  to  be 
faved  by  our  troops,  who  foon  took  poifeffion  again,  and 
fent  him  to  be  recovered,  and  to  difplay  new  -merits  in  his 
piofeffiom 

If  the  enemy  take  cannon  to  force  the  poft,  it  does  not 
appear  how  it  can  be  refitted,  unlefs  the  houfe  is  low,  and 
they  cannot  range  round  -the  intrencliments,  as  every  ffiot 
can  make  a  large  opening  in  bad  built  houfes,  and  may 
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defend  it,  but  from  the  talents  of  the  officer  who  cruffi  the  befieged.  The  only  means  then  to  ffiun  bcinp* 

1c  1  t  10  m  ki  f  l-k  ji-  n  4.1—  /x  f  ^  r a.. _  ^  iTL • .  1  .  /i  «  <  .4  . 


Iomniands.  It  is  in  him  that  the  ttrength  of  the  intrench- 
icnt  lies ;  and  if  he  joins  to  determined  bravery  the  .abili- 
^es  neceffary  on  thefe  occafions,  and  can  perfuade  his  fitt¬ 
ers  that  the  lot  the  enemy  prepares  for  them  is  a  thou- 
uid  times  worfe  than  death,  he  may  be  laid  in  fome  fort  to 
we  rendered  his  poll:  impregnable. 

In  the  defence  of  detached  buildings,  there  are  fo  many 
’  fferent  retreats,  that  it  becomes  an  arduous  talk. to  fuc- 
ired  in  an  attack,  when  brave  people  are  to  defend  them, 
hey  have  the  loop-holes  on  the  ground-floor  to  defend, 
hen  beat  from  the  intrencliments  without,  and  may  refill 
1  reat  numbers,  by  retiring  gradually  to  the  different  floors 
I  •  the  houfe,  where  they  ffiould  have  large  buckets  of  wa- 
r  provided  to  throw  upon  the  enemy,  which,  though  it 
ay  appear  trifling,  is  one  of  the  moft  diffgreeable  that  can 
■-  oppoftd  to  the  affailapts ;  for  at  the  fame  time  that  it 
'  ets  their  powder,  arms,  and  clothes,  it  hinders  them  from 
I  eing  what  is  doing  above,  prevents  every  fcheme  for  fft- 
ng  fire  to  the  houfet  and  may  oblige  them  to  deiift  from 
iic  attack. 


maffacred  is  to  -Capitulate,  or  to  rufh  out  brrfkly  upon  the 
enemy  when  they  lead  exped^it.  The  firft  is  not  refolved 
iipon  but  when  die  honours  of  war  can  be  obtained,  which 
us  to  march  out  with  drums  beating  to  return  to  the  army 
with  a  proper  effort.  But  if  this  capitulation  cannot  be 
obtained,  the  befieged  have  nothing  left  confident  with  true 
bravery,  but  to  rufh  out  fword  in  hand,  and  cut  their 
way  tin ough  the  enemy.  The  neceffity  of  conquering 
changes  the  brave  man  into  the  determined  foldier,  which 
gives  him  the  means  of  retiring  to  the  army  or  fome  neigh¬ 
bouring  poll. 

If  a  pod  is  to  be  abandoned  when  it  can  be  no  longer 
held,  and  you  are  going  to  make  die  fally,  you  ffiould  con¬ 
tinue  to  fire  with  (pint,  taking  away  barrffado.es  from  the 
door  through  which  you  -are  to  pafs  with  as  little  noife  a3 
poflible.  When  they  aie  affembled,  the  whole  party  fiiould 
go  out  dole  togethei,  ruffing  with  their  bayonets  to  the 
place  the  officer  thinks  the  lead  guarded.  You  ought  never 
(fays  Mr.  Folard)  to  , wait  for 'day  to  execute  thefe  fallffs* 
which  cannot  fuccecd  but  in  a  dark  night,  by  which  you 
3  C  z 
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cafily  conceal  from  the  enemy  the  road  you  have  taken  ;  for 
which  reafon  you  fhould  not  fire,  but  open  to  yourfelves  a 
fword  in  hand,  left  the  enemy  come  where  they  hear 
the  noife. 

Officers  fhould  be  attentive  to  diflinguifh  between  the 
true  and  falfe  attacks,  and  not  defpair  when  beat  from  their 
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you  have  to  do  .with  people  who  know  how  to  defend  it  ?  *  * 


hr  ft  intrenohments.  The  defence  of  pofts  is  fo  eafy,  that 


it  is  furprifing  they  do  not  hold  out  longer  than  they  com¬ 
monly  do.  I  here  wants  only  refolution  and  vigilance,  ta¬ 


king  every  advantage  of  the  ground,  and  perfuading  the 
foldiers  that  nothing  but  the  moll  manifeft  bafenefs  can  let 
the  enemy  penetrate.  I  he  example  of  Cremona,  furprifed 
by  prince  Eugene  in  17 G2,  will  remain  a  proof  to  pofterity 
of  what  determined  bravery  can  do  ;  and  fhaw,  that  though 
an  enemy  is  inafter  of  half  the  ramparts,  and  part  of  the 
town,  he  is  not  mafter  of  the  whole. 

Prince  Eugene  having  formed  the  defign  of  furprifing 
this  town,  which  wa3  defended  by  a  garrifon  of  French 
and  Irifh,  got  fome  thoufand  Auftrian  foldiers  admitted  at 
a  fecret  paffage  by  a  prieft,  Thefe  troops  feized  the  two 
gates,  and  a  great  part  of  the  town  ;  the  garrifon  buried  in 
Peep  were  awaked  by  the  affault,  and  obliged  to  fv-rhc  in 
their  fhirts ;  but  by  the  excellent  manoeuvres  of  the  officers, 
and  refolute  bravery  of  the  men,  they  rcpulfed  the  Imperi- 
alifts  from  fquare  to  fquare,  from  ftreet  to  ftreet,  and  obli¬ 
ged  Prince  Eugene  to  abandon  the  part  of  the  town  and 
ramparts  of  which  he  had  been  in  poffeffion. 

Pofts  have  often  refilled  the  firft  and  greateft  efforts  of 
the  affailants,  and  have  yielded  or  been  abandoned  to  fnb- 
fequent  attacks,  though  much  lefs  fpirited.  How  comes* 
this  ?  It  is  owing  to  an  officer’s  not  daring  to  abandon  his 
poft  at  the  firft  attack :  he  repulfes  the  enemy,  becaufe  if 
forced  they  will  be  put  to  the  fword  with  their  whole  party; 
but  when  the  enemy  comes  back,  he  thinks  he  has  nothing 
to  reproach  himfelf  with,  having  defended  it  for  fome  time, 
fo  retires,  or  furrenders.  Since  he  could  repulfe  the  ene¬ 
my  when  in  good  order  and  quite  frefh,  how  much  more 
eafy  and  Ids  to  be  dreaded  when  they  return  haraffed  with 
fatigue  ? 

Is  not  the  great  caufe  of  mifcondu£t  among  military 
men  the  want  of  encouragement  to  excite  emulation  ?  An 
officer  who  is  not  protected,  who  is  never  fure  of  the  leaft 
favour,  negle&s  himfelf,  and  takes  Ids  trouble  to  acquire 
glory,  rarely  heard  of,  though  merited  by  the  braveft  actions, 
than  to  enjoy  the  tranquillity  of  an  ordinary  reputation. 

It  is  not  expedled  that  an  officer  who  is  placed  in  a  poft 
fhould  feek  to  engage  ;  but  that  he  fhould  fteadily  refill 
when  he  is  preffed,  and  die  rather  than  abandon  his  in- 
trenchment. 

Hiftorians  have  been  very  filent  about  pofts  being  well 
defended ;  though  the  leffons  to  be  drawn  from  them  may 
be  more  generally  inftru&ive,  and  as  agreeable  to  read,  as 
thofe  left  us  of  the  belt  fortified  places  of  a  ftate.  We  are 
aftonifhed  at  the  account  of  1  ©0,000  men  perifhing  before 
Oftend  in  1604.,  and  their  general,  the  archduke^  Albert, 
with  the  ruins  of  his  army,  not  making  himfelf  mafter  of 
it,  till  alter  a  three  years  fiege :  nor  is  our  wonder  lefs,  to 
fee  Charles  the  Xli.  of  Sweden,  in  the  year  1713,  with 
feven  or  eight  officers  and  fome  domefiics,  defend  himfelf 
in  a  houfe  of  wood  near  Bender  againft  zo,oco  Turks  and 
Tartars. 

Several  hiftorian3  mention  the  defence  of  this  houfe  be¬ 
caufe  it  was  done  by  a  crowned  head  ;  but  brave  adlions,- 
whoever  are  the  authors,  fhould  never  be  buried  in  oblivion, 
as  they  excite  emulation,  and  are  full  of  inftru&ion. 


Sect.  VI.  Of  the  Attack  ofPaJls. 

Although  the  taking  of  a  poft  is  always  difficult  when 


/ -VVIUI  people  wuo  Know  now  to  defend  it  p,.- 
neverthelefs  you  may  lucceed  in  attacking  them  by  furprife 
and  ftratagem.  We  ought  never  to  form  a  fcheme  for  an 
attack  upon  fimple  Speculation,  becaufe  from-  reafomn  r  we 
often  think  that  things  are  fcafible,  which  we  find  impof- 
fible  in  the  execution.  When  you  intend  to  undertake 
an  a&ion  of  this  kind,  you  ought  to  forma  juft  idea  of 
it,  by  examining  all  the  branches  feparately,  and  the  dif¬ 
ferent  means  you  can  ufe,  fo  that,  by  comparing  them 
together,  you  may  fee  if  they  concur,  and  anfwer  to  the 
general  purpofe  ;  and  laftly,  you  are  to  take  fuch  meafures 
as  may  in  a  manner  render  you  certain  of  fuccefs  before 
you  begin. 

As  it  is  not  the  pra&ice  of  the  army  to  choofe  a  parti¬ 
cular  officer  for  the  attack  of  an  intrenched  poft  if  he  does 
not  offer  himfelf,  fo  an  officer  fhould  not  embark  in  fuch  an 
encerprife,  without  having  examined  the  means  of  fuccecd- 
ing,  and  being  capable  of  fhowing  the  general  a  plan  of 
what  he  has  proje&ed,  to  fee  if  he  will  content  to  the  exe* 
cution  of  it.  If  the  general  approves  the  plan,  he  mud  beg 
leave  to  go  to  reconnoitre  the  poft  with  a  man  or  two,  that 
he  may  take  his  meafures  more  juftly. 

When  he  has  been  to  reconnoitre,  as  is  dire&ed  in  a 
former  feclion,  and  has  got  every  neceffary  information, 
he  fhould  go  to  give  the  general  an  account  of  his  difeo- 
verfes,  and  receive  his  laft  orders  for  the  attack,  for  the 
foldiers  of  his  party,  and  for  thofe  who  are  to  march  to 
fuftain  him. 

The  choice  of  men  that  are  to  go  upon  the  attack  of  a 
poll,  is  fo  much  the  more  effential,  as  the  fuccefs  of  the  en¬ 
terprise  depends  on  it..  None  but  volunteers  of  determined, 
bravery  ought  to  be  taken,  men  who  are  not  ftupid,  and 
have  no  colds  upon  them  ;  becaufe  he  who  does  not  attend 
to  the  orders  oi  his  officers,  runs  on  with  blind  zeal;  and 
he  who  coughs  or  fpits,  may  difeover  the  party  to  the  ene¬ 
my’s  fentries,  and  caufe  the  beft  concerted  fcheme  to  fail. 

As  to  thofe  who  are  to  fupport  them,  they  may  be  taken 
according  to  their  rank  in  the  guard  or  detachment,  as  the 
general  judges  proper. 

The  difpofition  for  an  attack  mnft  depend  on  the  difeo- 
veries  that  are  made,  fo  as  not  to  be  obliged  to  return  in 
the  midft  of  the  execution.  The  men  being  chofen,  they 
muft  be  infpedled,  to  fee  that  nothing  is  wanted  which  cam 
contribute  to  their  fuccefs  ;  becaufe,  if  the  poft  is  fortified 
with  an  intrenchment  of  earth  or  fafeines,  the  two  firft 
ranks  fhould  be  provided  with  fpades  and  pickaxes  belide 
their  arms  ;  if  fraifed  or  pallifadoed,  they  muft  likewife  have 
hatchets  ;  and  if  covered  with  mafonry,  they  muft  have 
ladders. 

The  men  fhould  be  in  their  waiftcoats,  to  be  lefs  con- 
ftrained.  If  they  propofe  to  make  one  or  two  true,  and 
as  many  falfe  attacks,  fo  many  platoons  muft  be  formed  of 
the  chofen  party,  as  they  are  to  make  true  ones,  and  the 
fuftaining  party  to  make  the  falfe  attacks,  fo  as  to  divide 
the  enemy  and  fhare  their  fire.  A  man  muft  be  placed  at. 
the  head  of  each  platoon,  who  is  capable  of  commanding 
them,  and,  if  poflible,  the  fame  who  had  been  employed 
before  to  make  difeoveries,  as  he  may  more  eafily  guide  the 
diviiion.  The  orders  which  fhould  be  given  to  thofe  leaders, 
are  to  march  together  to  the  place  where  they  are  to  fepa- 
rate,  and  then  each  to  go  to  the  ipot  which  is  appointed 
for  him,  in  the  neighbouihood  of  the  poft,  and  wait  there, 
with  their  bellies  on  the  ground,  for  the  fignal  to  jump  into 
the  ditch  and  fcale  the  poft. 

If  you  are  to  be  conduced  by  fpies  or  guides,  they 
fhould  be  examined  about  every  thing  that  can  be  of  ufe, 
before  they  are  employed,  eipecially  about  the  road  by 
which  they  propofe  to  conduft  you.  The  reafon  of  this 
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i*3,  beca ufe  we  often  fee  fimpfe  people,  animated  with  the 
hope  of  gain,  imagine  they  can  eafily  lead  a  party,  when 
"they  have  only  a  great  deal  of  good-will ;  but  if  you  find 
in  thofe  who  offer  all  the  neceffary  qualities,  you  mufl  im¬ 
mediately  fecure  them  to  you  as  much  -as  poffible,  by  ma¬ 
king  them  dread  the  deftru&ion  of  their  houfes,  and  pil¬ 
laging  their  goods,  if  they  lead  the  party  into  a  fnare ;  you 
may  hkewife  afk  their  wives  and  children  as  pledges  of  their 
fidelity,  and,  the  moment  of  fetting  out,  place  them  be¬ 
tween  the  corporals  of  the  fird  rank,  tied  with  a  fmail  chain; 
which  precaution  is  the  more  effential,  as  traitors  have  often 
been  known,  on  pretence  of  condu&ir.g  a  party  to  feize  a 
Doft,  to  have  led  them  where  they  have  had  their  throats 
"Ut  in  the  middle  of  the  night,  and  have  difappeared  at  the 
cry  moment  of  its  execution.  If  you  make  your  guides 
pope  for  a  recompenfe  proportioned  to  their  fervices  on  one 
iide,  on  the  other  you  rouii  make  them  fear  the  cruelled 
junifhment  if  they  betray  you. 

The  night  being  the  mod  proper  time  to  march  to  the 
attack  of  a  poll,  you  fhoulc-i  let  out  foon  enough  to  be  ready 
o  make  the  attack  an  hour  or  two  before  day.  Care  mult 
>e  taken  that  it  is  not  moon-light  when  you  propofe  making 
■he  attack  ;  the  foldiers  ought  to  march  two  and  two,  with 
,he  leall  none  poffible,  efpecially  when  paffing  between  the 
merny’s  fentries  :  you  muft  likewife  recommend  to  them, 
either  to  fpeak,  (pit,  nor  fmoke.  The  detachments  mud 
•  et  as  oppofite  as  poffible  to  the  falient  angles  of  the  in- 
irenchment,  as  it  is  probable  that  they  will  be  the  lead  de¬ 
fended  by  the  enemy’s  mufketry.  If  a  patrolc  of  the  ene- 
|iy  comes  while  you  arc  on  your  march,  or  ambufhed  in 
environs,  you  need  not  be  alarmed,  nor  make  the  lead 


lotion  which  may  make  the  enterprife  fail,  but  remain 
Joncealed  in  the  propounded  filence,  that  the  patroles  may 
pfs  without  perceiving  any  thing,  and  afterwards  purfue 
pur  defrgn. 

If  the  pod  which  you  want  to  carry  is  a  redoubt  with  a 
ty  ditch  and  parapet  of  earth,  your  two  fird  ranks  mud 
Ijive  lpades  and  pickaxes,  with  their  arms  flung,  and,  on 
lie  fignal  being  given,  jump  into  the  ditch  together ;  be- 
iHiife  it  ought  to  be  a  general  maxim  in  attacking  a  pod, 
f  drike  all  at  once.  When  the  fird  rank  have  jumped 
fbwn,  the  fecond  mud  dop  a  moment,  that  they  may  not 
ill  upon  the  fhoulders  or  bayonets  of  the  fird.  The  two 
trd  ranks  having  got  into  the  ditch,  they  fliould  immedi- 
iely  run  to  fap  the  angles  of  the  fcarp  and  the  parapet  of 
^e  redoubt,  to  facilitate  the  mounting  of  the  reft  ©f  the 
$rty  ;  the  leaders  of  each  divifion  fhould  obferve  at  the 
kme  time,  that  the  foldiers  who  remain  armed  with  their 
telocks,  and  who  have  likewife  leaped  into  the  ditch,  do 
Pt  interrupt  thofe  who  are  demolifhing  the  fcarp  of  the  re- 
wmbt,  but  protect  them  by  prefenting  their  bayonets  to  the 
ight  and  left,  and  be  ready  to  repulfe  any  of  the  enemy 
Hat  happen  to  be  placed  in  the  ditch. 

If  the  parapet  is  fraifed,  they  fhould  break  as  many 
i:  the  fraifes  with  hatchets  as  is  neceffary  to  let  the  men 
|ifs.  When  the  breach  is  made,  the  workers  fhould  drop 
l  eir  woiking  tools  ;  and  taking  their  arms  from  the  flings, 
punt  up  with  fixed  bayonets,  and  rufh  upon  the  enemy 
kzzaing. 

j  When  you  march  to  attack  a  redoubt  or  fuch  pod,  where 
rc  enemy  have  a  connexion  with,  more  confiderable  pods, 
*e  commanding  officer  fhould  charge  on  that  fide,  fo  as  to- 
*5  the  communication.  People  who  fee  themfelves 
ailkly  attacked  without  hope  of  fuccour  or  retreat,  will 
«y  foon  beg  for  quarter. 

^  When  the  icarps  and  parapets  are  of  done,  they  can  only 
w  carried  by  fealing  ;  but  you  may  fucceed  by  being  brifk 
u  Surrounding  and  fuftaining  the  attack.  An  officer  who 
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is  to  attack  a  poll  of  this  kind,  fhould  take  care  that  his 
ladders  are  rather  too  long  than  too  fhort,  and  to  give  them 
in  charge  only  to  the  flouted  of  the  detachment.  The  fol- 
dkrs  fhould  carry  thefe  ladders  with  the  left  arm  paffed 
through  the  fecond  dep,  taking  care  to  hold  them  upright 
at  their  Tides,  and  very  fhort  below,  that  they  may  not  dis¬ 
locate  their  fhoulders  in- leaping  into  the  ditch. 

The  fird  ranks  of  each  divifion  provided  with  ladders* 
fhould  fet  out  with  the  red  at  the  fignal,  marching  re fo- 
lutely  with  their  firelocks  flung  at  their  b&cks  to  jump  into 
the  ditch.  When  they  are  arrived,  they  fhould  apply  their 
ladders  againil  the  parapet,  obferving  to  place  them  to* 
wards  the  falient  angles  rather  than  the  middle- of  the  cur¬ 
tain,  becaufe  the  enemy  have  lefs  force  there.  They  mufl- 
take  care  to  place  their  ladders  within  a  foot  of  each  other* 
and  not  to  give  them  too  much,  nor  too  little  flope,  that 
they  may  not  be  overturned  or  broken  with  the  weight  of 
foldiers  mounting  upon  them. 

The  ladders  being  applied,  they  who  have  carried  them* 
and  they  who  come  after,  fliould  mount  up  and  rufh  upon 
the  enemy  fword  in  hand.  If  he  who  goes  fird  happens  to 
be  overturned,  the  next  fhould  take  care  not  to  be  drawn 
down  by  his  comrade  ;  but  on  the  contrary,  help  him  to 
pad  between  two  ladders,  and  immediately  mount  himfelf, 
fo  as  not  to  give  the  enemy  time  to  load  his  piece. 

As  the  foldiers  who  mount  the  fird  may  be  eafily  tum¬ 
bled  over,  and  their  fall  may  caufe  the  attack  to  fail,  it 
would  perhaps  be  right  to  protect  their  breads  with  the 
fore-parts  of  light  cuiraffes  ;  becaufe  if  they  can  penetrate*, 
the  red  may  eafily  follow. 

The  fuccefs  of  an  attack  by  fealing.  is  infallible,  if  they 
mount  the  four  Tides  at  once,  and  take  care  to  fhower  a 
number  of  grenades  among  the  enemy,,  efpecially  when  fup- 
ported  by  Tome  grenadiers  and  picquets,  who  fhare  the  atten¬ 
tion  and  lire  of  the  enemy. 

During  the  liege  of  CafTel,  under  the  Count  do  la  Lippe, 
in  the  campaign  of  1762,  a  young  engineer  undertook  to; 
carry  one  of  the  outworks  with  a  much  Imaller  detachment 
than  one  which  had  been  repulfed  ;  and  fucceeded  with 
eaie,  from  the  ufe  of  grenades  ;  which  is  a  proof  that  gre¬ 
nades  ought  not  to  be  neglected,  either  in  the  attack  or 
defence  of  polls. 

If  the  ditch  of  a  pod  is  filled  with*  water,  and  but  mid- 
dle-deep,  that  fhould  not  hinder  you  from  jumping  into  the 
ditch  to  attack,  in  the  manner  that  has  been  mentioned 
but  if  there  is  a  greater  quantity,  and  you  cannot  pafs,  the 
foldiers  of  each  platoon  fhould  carry  fafeines,  or  faggots  of 
fmail  branches  well  bound,  and  made  as  large  as  poffible,  to 
fill  up  the  ditch,  ind  make  a  kind  of  ford,  fo  a&  to.  get  at- 
the  parapet,  either  to  demolifh  or  fcale  it: 

Many  ways  oi  filling  up  the  ditch,  recommended  by  dif¬ 
ferent  authors,  might  be  mentioned ;  but  the  fafeines  are 
preferable  to  them  all,  as  the  foldiers  can  eafily  carry  them 
before  them,  and  march  quicker,  and  make  uie  of  them  as..  1 
a  defence  againft  mufketry,  and,  reaching  them  from  hand 
to  hand,  foon  make  a  lord. 

If  the  approaches  of  the  pod  are  defended  by  chevaux: 
de  frife,  the  fird  and  fecond  rank  of  each  platoon  mud. 
break,  them  down  with  hatchets  ;  or  with  iron  graplings 
tied  to  ropes,  they  may  pull  them,  to  them,  and  feparate 
them.  If  it  is  a  bread  work  of  felled  trees,  you  mud  have 
fafeines  thrown  againil  the  points,  or  upon  the  branches,, 
upon  which  the  foldiers  can  eafily  pafs.  If  there  are  two* 
or  three  rows,  you  may  burn,  them  with  dry  fafeines  lighted; 
atone  end,  and  thrown  in  the  middle  row.  In  caie  or  fry¬ 
ing  this  lad  fcheme,  the  foldiers  mud  retire  to -a  little,  dis¬ 
tance  after  throwing  the  fafeines,  that  the  enemy  may  not 
fee  to  fire  at  them  by  the  light  of  the  fire,  but  place  them- 

lelvefr 


7'5% 

i'etitc 
Q  usrre. 

•y - 


W  A 

ftlves  -iVihat  they  can  fire  upon  any  who  may  attempt  to 
-  ,cxtlngui(n  it.  If  there  are  chaull'e-traps,  they  muft  be  fwept 
away,  by  dragg-'ng  a  tree  or  two  over  the  ground  where 
they  are  Scattered. 

In  the  attack  of  detached  buildings,  you  muft  fcke  the 
approaches,  and  drive  to  fcale  them ;  to  get  on  the  top, 
and  cruih  the  people  wlto  are  below,  with  the  tiles  or  dates; 
but  it  the  enemy  has  uncovered  the  ho  life,  \ou  mud  throiV 
as  many  grenades  as  you  can  in  at  the  w  indows  and  doors ; 

(H  dry  i  a  femes,  with  lighted  faggots  dipped  in  volin  ;  or 
lire- balls,  to  endeavour  to  fet  fire  to  them,  and  fmoke  them 
cut.  It  the  weather  is  windy,  you  fhould  profit  by  it  to 
let  fire  , to  the  houfe,  and  try  to  fhut  up  the  loop-holes 
winch  the  enemy  have  pierced  near  the  ground,  with  bams 
of  earth,  fo  as  to  fap  the  corners.  If  you  have  fomc  can- 
non,  yon  may  fhorten  the  ceremony,  by  planting  them  a- 
gainft  the  angles  of  the  pod.  If  you  have  none,  you  may 
luccefs fully  fufpend  a  large  beam  by  a  rope,  to  three  bars 
placed  in  a  triange,  m- imitation  of  the  Roman  battering 
tarn;  this  beam  pufhed  violently  againd  the  walls,  will  foon 
make  a  bleach  ;  but  you  mud  oblerve,  in  fnfpending*  it,  to 
clo  it  lira  dark  night,  fo  that  the  enemy  .-cannot  prevent 
it  by  firing  at  the  foldiers  who  are  employed  in  the  work. 

If  it  is  glorious  to  get  out  with  honour  on  fuch  an  attack, 
it  is  no  lefs  fo  to  make  it  fo  as  to  cod  but  few  people. 

I  lie  blood  of  the  foldiers  is  precious,  and  cannot  be  too 
much  prized,  and  an  able  chief  will  negledl  no  means  that 
can  contribute  to  their  prefervation.  The  comparing  of 
two  examples  will  fhow  the  importance  of  what  is  advanced. 

Inuring  the  two  lieges  of  Barcelona,  by  Monde ur  de 
Vendome  in  1697,  and  Monfieur  de  Berwick  in  1713, 
tlie  fird  of  thefe  generals  caufed  the  convent  of  Capuchins, 
fituated  out  of  the  place,  to  be  attacked  fword  in  hand  by 
feveral  detachments  of  infantry,  and  carried  it  in  three 
hours,  with  the  lofs  of  [700  men.  Marfhal  Berwick  cau- 
fed  the  fame  convent  to  be  attacked  in  the  year  1713. 
They  were  equally  intrenched,  and  reckoning  to  make  him 
pay  as  dear,  as  Monlieur  de  Vendome  had  done;  but  this 
general  having  opened  a  fort  of  trench  before  the  convent, 
they  not  expedfing  to  be  attacked  in  form,  furrendered  at 
diferetion,  after  having  held  it  24  hours.  The  reader  is  left 
to  judge  which  example  to  follow. 

.you  Ihould  prepare  for  the  attack  of  a  village,  or  fuch 
Iijte  pod  of  large  extent,  as  lias  been  directed  in  the  fedbon 
for  detached  pods:  but  as  thefe  fort  of  attacks  are  always 
moie  difficult  than  others,  on  account  of  the  multiplicity  of 
fchemes  they  have  to  encounter  at  every  dep,  an  officer 
fhould  not  march  there  till  he  is  acquainted  with  the  drench 
of  the  entrenchments;  the  fituation  of  the  fmaller  pods  ; 
the  obftacles  to  be  met  with  in  every  dreet  or  fquare  ;  and 
even  what  terms  the  inhabitants  are  on  with  the  foldiers  of 
the  garrifon.  t 

While  the  affailants  have  penetrated  into  the  village,  the 
commanders  of  each  divffion  ought  to  take  care  to  leave 
fmall  detachments  at  all  the  churches  and  Iquares  tlie-v  find  ; 
to  dand  firm  and  fuiiain  the  main  body  in  cafe  they  are  re- 
pulfed.  You  muft  watch  very  carefully  that  the  foldiers  do 
not  withdraw  to  pillage  the  homes  of  the  inhabitants,  as 
.whole  detachments  have  been  driven  from  towns  and  vil¬ 
lages  where  they  had  penetrated,  from  having  neglected 
this  precaution. 

ihiee  days  after  the  furprile  of  Cremona  in  1702,  fome 
Gei mans  were  found  in  the  cellars,  where  they  had  got 
drunk,  and  were-  adonifhed  when  they  were  told  that  they 
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jeant  In  the  rear  of  each  dlviiion,  tak'e  care  that  no  one  fall,  .  i 
behind.  *  ^  ewe 

If  you  find  cavalry  drawn  up  in  the  fquares  or  open  places 
the  affailants  ffiould  remain  firm  at  the  entrance  of  thedreefs 
that  meet  there,  while  fome  go  up  to  the  ffioufes  that  aft 
at  the  corners,  and  fire  upon  them  from  the  windows  •  if 
this  caufes  any  diforder  among  them,  they  fhould  be  -char, 
ged  with  fixed  bayonets  to  make  them  furrender.  If  the 
interior  part  of  the  village  is  defended  with  cannon,  you 
fhould  march  quickly  to  the  place  where  they  are,  and  take 
them,  or  nail  them  up,  ®r  turn  them  againfl  the  enemy  or 
principal  ppft  of  the  village.  "  ; 

Polybius,  in  his  feventh  book,  gives  an  account  of  an 
attack  full  of  inftru&fon  for -military  men.  The  blockade 
of  Sardis  by  Antioehus  the  Great,  had  lafted  two  years, 
when  Lagoras  of  Crete,  a  man  of  extenfive  knowledge  in 
war,  put  an  end  to  it  in  the  following  manner.  He^con- 
fidered  that  the  flvongefl  places  are  often  taken  with  the 
g  reate  ft  cafe,  from  the  negligence  of  the  befieged,  who, 
trusting  to  the  natural  or  artificial  fortifications  of  their 
town,  are  at  no  pains  to  guard  it.  He  knew  likewife  that 
towns  are  often  taken  at  the  ftrongeft  places,  from  their  be- 
ing  perfuaded  that  the  enemy  will  not  attempt  to  attack 
them  there.  Upon  thefe  confide  rations,  though  he  knew 
that  Sardis  was  looked  on  as  a  place  that  could  riot  be  taken 
by  affault,  and  that  hunger  only  could  make  them  open 
their  gates,  yet  he  hoped  to  fucceed.  Thegreatnefs  of  the 
difficulties  only  increafed  his  zeal  to  contrive  a  means  of 
carrying  the  town. 

Having  perceived  that  a  part  of  the  wall  which  joined 
the  citadel  to  the  town  was  not  guarded,  he  formed  the  de- 
fign  of  furprifiug  it  at  that  place  :  he  obferved  that  this 
wall  was  built  on  the  top  of  a  toc^  which  was  extremely 
high  and  flecp,  at  the  foot  of  which,  as  into  an  abyfs,  the 
people  of  the  town  threw  down  the  carcafles  of  their  dead 
horfes  and  other  beads  of  burden  ;  at  which  place  great 
riuinbersofvultiiresand other  carnivorous  birds  affembled  daily 
to  feed  ;  and  after  having  filled  thenifelves,  they  never  fail¬ 
ed  to  .reil  upon  the  top  of  the  rock  or  wall,  which  made 
our  Cretan  imagine  that  this  place  was  neglefted,  and  with¬ 
out  any  guard  upon  it. 

On  this^  thought,  he  went  to  the  place  at  night,  and  ex¬ 
amined  with  care  how  he  could  approach  it,  and  where  he 
ought  to  place  his  ladders.  Having  found  a  proper  place 
tor  his  pur  pole,  he  acquainted  the  king  with  his  difcovery 
and  deiign  ;  and  the  king,  delighted  with  the  project,  advi- 
fid  Lagoras  to  purfue  it,  and  granted  him ’two  other  officers 
whom  he  afked  for,  and  who  appeared  to  him  to  have  all  the 
liecefiary  qualities  for  affiftmg  him  in  his  fclieme-  j 

i  lie  three  having  confulted  together,  they  only  waited 
one  night,  at  the  end  of  which  there  was  no  moon  ;  which 
being  come,  they  chofe  15  of  the  fteuteft  and  braveft  men 
of  the  army  to  carry  the  ladders,  to  fcale  the  walls,  and  , 

run  the  fame  riffi  that  they  did.  They  likewife  took  30 
others  to  place  in  ambufh  in  the  ditch,  and  to  affift  thofe 
who  fealed  the  wall  to  break  down  a  gate  into  which  they 
were  to  enter.  The  king  was  to  make  2000  men  follow 
them,  and  favour  the  enterprife  by  marching  the  reft  of  the 
army  to  the  oppofite  fide  of  the  town.  Every  thing  being  L 

prepared  for  ^the  execution,  Lagoras  and  his  people  ap¬ 
proached  fottly  with  their  ladders  ;  and  having  fealed  the  « 

rock,  they  came  to  the  gate  which  was  near  them, -and  ha¬ 
ving  broke  it,  let  in  the  2000  men,  who  cut  the  throats  of 
all  they  met,  and  fet  fire  to  the  houfes,  fo  that  the  town 
was  pillaged  and  ruined  in  an  inflant. 

Young  officers  who  read  this  account,  ought  to  refieft  on  i 

this  attack.  The  attention  of  Lagoras,  who  went  himfelf 

to 


mull  quit  thefe  agreeable  retreats.  An  officer  who  would 


fhun  a  diiorderkfo  fatal,  fhould  forbid  his  foldiers  to  flir 
Trogi  their  party  on  pain  of , death  ;  and  by  placing  a  fer- 


,  ft  V  >  .  t  vV 

“ tit Jfco .examine,  tlie  places  proper  for  fixing  the  ladders;  his 
‘^difcernmtnt  in  the  choice  of  the  officers  and  foldiers  who 
1  >  were  to  mpport  him  ;  and  the  harmony  of  the  whole  means 
'  'that  were  employed  on  the  occafion,  afford  very  excellent 
“  leffon®’  for  any  officer  who  may  attempt  fucli  an  attack. 

1  Sect.  VII.  Of  Surprises  and  Stratagems  for  feizing 

Pop. 

All  the  environs  that  have  any  relation  to  the  place  the 
)'  nemy  occupies  mult  be  known  ;  on.  what  fide  lie  the 

‘  ivenues,  moraffes;  rivers,  bridges,  heights,  woods,  and  all 

oveitd  places  that  are  in  the-neighbourhood,  without  which 
k  .t  is  fcarce  poffible  to  regulate  approaches  prudently.  It 

12  3  equally  necefTary  to  know  nearly  the  number  and  kind  of 

s  roops  with  which  he  poflHTes  the  poll,  that  you.  may  not 

attack  him  with  infufficient  force.  It  is  like  wife  necefTary 
J  h  know  if  the  enemy  is  careful  or  remifs  in  carrying  on  his 
uty.  I  he  knowledge  of  thefe  circumflances  contributes 

I  lfinitc}y  t0  form  a  projta  of  furprife  well,  and  to  condu<ft 
“  whole  expertly. 

.I  /\s  to  the  manner  of  furprifing  a  poll,  it  is  impoffible  to 

II  Uhl]{h  certafu  niles  on  the  fubjeft  ;  becaufe,  among  a 

III  loufand  means  which  chance  offers,  there  are  rarely  two 
like.  It  mud,  however,  be  obferved,  that  there  are  ftra- 
f.gema  with  which  it  is  impoffible  to  fueceed  without  a  pro- 

r(  vr  ^orce  to  fuftain  them.  A  town  or  village,  for  example, 

1  kere  vve  are  introduced  by  a  fecret  corrcfpondenee,  can- 
(  Dt  be  carried  unlefs  we  be  well  feconded.  The  only  means 
!a  *  managing  the  furprife  of  pods  well,  is  to  divide  your 
n  ;^rce  inilantly,  to  feize  the  cadle,  churcli,  church-yard,  or 
Jibhc  fquaies.  It  has  been  faid,  that  troops  fo  divided  can 
t  aft  but  weakly,  and  run  a  rifle  of  being  defeated  feparately. 

>]  lit  by  making  as  many  detachments  as  the  enemy  has 
n  ffts,  mthe  difmay  caufed  by  fmprife,  it  is  eafy  to  carry 
v  Ifefe  ports -before  they  who  defend  them  have  time  to -dif- 
h  me  them  or  even  look  round  them.  The  enemy  being 
e  §ew^e  °hliged  to  divide,  and  not  knowing  what  fide  to 
!  there  is  almofl  a  moral  certainty,  that,  ftupified  with 

iii  to  noife  which  they  hear  all  round,  they  are  ready  to  let 
n  U-ir  arms  c'rop  out  of  their  hands :  befide,  the  horrors  of 
i  Bjlaik  night,  and  the  diead  that  cannot  fail  to  ieixe  a  party 
e  »o  are  furpriled,  reprefent  objeas  much  greater  than  what 
e  h'y  are,  fo  that  they  imagine  they  have  to  do  with  a  w'hole 
«fnv. 

I  Ljbe  ^ccefs  of  the  affair  at  Cremona  mentioned  in 
V .  makes  nothing  againfl  this  opinion.  If  inllead  of 
r  lipping  to  make  prifoners,  a  detachment  had  gone  diredlly 
ci  tKthe  citadel,  which  fhouId.be  the  way  in  all  fucli  adions, 

,d  lhvould  have  been  impoffible  for  thefe  brave  officers  who 

«  Tve  out  the  Imperialids  to  have,  made  fo  glorious  a  de- 
hce.s 

k  .  de- Schower  did  otherwife  when  he  furprifed  Benevar 
in  JJiSpam  in  1708,  and  did  rot  fail.  He  learnt  that  the 
rc  Milliards  negle&ed  the  guard  of  an  old  caflle  which  was*  at 
r  If  entrance  of  the  place;  and  marching  in  the  night -lie 
»  and  detached  feveral  parties  to  attack  the  town. 

e<  MrPnffd  with  fuck  a  vifit,  they  fought  for  fafety  in  Bight, 
tr  ran  to  take  fhelter  in  the  citadel*  but  were  fcarcely  en- 
?li  ^-d  when  they  were  made  prifoners.-  The  enemy  did  not 

i  .  of.  the  attack  being  begun  where  they  were  ftrongefl; 
i-  wt  it  is-  the  belt  way,  as  it  is  to  be  prtfumed  they  have 
t  v  ded  their  forces  to  he  able  to  defend  every  where. 

M.  Menard,  in  liis  hiftory  of  Nifmes,  gives. an  account  of 
pi  fmpnfe  of  that  town,  which  merits  our  attention.  Ni- 
li  ,^as  Calyiere,  called  Captain  St  Cofme,  having  refolved  to 

ii  himfelf  matter  of  this  place,  engaged  a  .miller  whofe. 

$  114  vvas  dilated  within  the  walls,  at  the  fide  of  the  gate, 


a  r: 

to  file  the  bars  of  a  grate  which  fhut  up  the  entry  of  an 
aqueduft  through  which  the  water  paffed  into  the  town, 
and  to  receive  100  men  armed  into  his  mill,  while  .  a  con¬ 
siderable  body  of  cavalry  and  infantry  fhould  arrive  from  difc 
ferent  places  to  fuftain  the  enterprife. 

The  day  for  the  execution  of  his-  project  being  fixed  foV* 
ffie  1 6th  of  November  *5^9>  an<^  proper  orders  given  for* 
the  rendezvous  of  the  troops,  St  Cofme  came  out  of  the  mill 
with  his  party  at  three  o’clock  in  the  morning,  and  advan¬ 
cing  to  the  guard  at  the  gate,  put  them  to  the  fword,  and* 
opening  the  gate  let  in  200  horfemen,  with'  each  a  foot 
foldier  behind  him.  Thefe  troops  having  entered  the  town, 
formed  feveral  detachments  immediately  1  one  of  which  went 
to  block  up  the  citadel ;  while  the  reft,'  fcattering  over  the 
fquares  of  the  pfeee,  arid  founding  their  trumpets,  inilantly  ‘ 
made  themfelves  mailers  of  the  town. 

Thtroare  a  number  of  circumflances  mentioned  in  this 
furprife,  which  convey  a  great  deal  of*  uTefirl  mftrudion. 
Captain  St  Cofme  knew  how  to  profit  by  the  negligence  of 
the  governor*  who  omitted  td  guaid  the  entrance  of  the' 
aqtiedud  to  make  a  proper  choice  of  cavalry  for  advancing 
fo  readily  with  the  infantry  from  different- quarters ;  the' 
juftnefs  of  the  orders  giver*  the  troops,  which  brought  them 
15  leagues  from  Nifmes  at  the  hour  and  plabe  appointed  for* 
the  rendezvous  ;  the  precaution  with  which  he  inverted*  the ^ 
citadel,  to  prevent  his.  having  to  do  with  the  garrifon  in 
the  ftreets  ;  his  attention  in  dividing  his  troops  into  the 
different  quarters  of  the  town,  and  making  them  found  their 
trumpets,  that  the  inhabitants  might  imagine  they  were  very 
numerous. 

But  the  a&ive  corps  of  the  partifan,  without  trailing  to* 
the  llratagems  that  others  have  fucceeded  '  by,  mull  find  * 
other  refources  than  thofe  again  ft  which  •'people  are  fo  pre¬ 
pared  now-a-days  ;  and  as  the  furprifing  of  the  enemy  io  • 
the  great  bufinels  of  the  partifan  in  carrying  on  the  Petite 
Guerre,  he  muft  fee  what  can  be  effeded  by  his  kardinefs 
and  adivity. 

I  he  expedient  which  appears  to  be  the  moft  proper  for  * 
an  officer  who  has  400  infantry  under  his  command,  and  is  ? 
certain  that  the  garrifon  is  only  200  (for  farprifes  fhould  Be 
always  attempted  with  a  double  force),  is  to  choofe  very 
bad  weather  ;  the  ftrong  winds,  for  example,  and  fogs  in 
winter;  or  the  ftorms  and  tempefts  in  fummer,  when,  after  ex- 
ceffive  heats,  violent  winds  rife  fuddenly,  and  agitate  the  air. 
When  you  have  meditated  fuch  a  fchemeythen  is  the  time 
to*  put  a  part  of  your  infantry  in  covered  waggons,  which 
fhould  be  kept  ready  for  the' purpofe.  The  whole  party 
ought  to  be  provided  with  dog.fkiir  covers  for  their  gun- 
loeks  and  cartouch-boxes,  to  take  off  readily  when  there  is 
oceafion  ;  and  the  reft  of  the  infantry  to  bemounted  behind  * 
part  of  the  cavalry.  Both  parties  to  affemble  at  feme  place 
a  league  diftant  from’  that  which  you  woiffd  furprife,  and 
there  to  Hop  ;  when,  if  you  lee  the  bad  •’weathet  diffipatingj 
)ou  mull  retire  till  another  occafion.  Iffyou  renew  it  ten 
times,,  you  need  not  defpair;  a  ftrong  place  deferves  this 
trouble^,  and  luccefs  will  Overpay  every  fatigue. 

But  on  the  contrary,  if  the  ft otm  forms,  and  the  wind 
incieafes,  d irect  your  approaches  in  Inch  a  manner,  that  you 
may  always  have  the  wind  on  your -back;  becaufe  if  you  * 
ha  /e  it  in  your  face,  the  enemy’s  fefi tries  can  look  forward 
and  difedver  you-;  and  like  wife  if  it  is  in  your  face,-  your 
liorfes  cannot  be  made  to  advance  without  a  great  deal  of 
trouble.  Thefe  precautions  being  taken,  yon  advance  more 
quickly  as  -the  ftorm  increafes,  the  liorfes  and-*  waggons  go.  • 
mg, with-  great  fpeed  before  the  wind.  You  need  be  iirno  ' 
uneafinefs  about  the  enemy’s  fentries  feeing  you,  or  hcarino* 
the  noife  of  your  march4-;  becaufe  the  feverity  of  the  weather 
obliges  them  to  enter  their  bo^es,  and  turn  their  backs  to 
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the  wind,  to  fave  tlieir  eyes  from  the  dufl  and  fharpnefs  of 
the  air. 

At  3 go  paces  from  the  place,  the  foot  and  part  of  the 
cavalry  fhould  difmount  and  fix  their  bayonets,  the  reft  of 
the  cavalry  to  remain  with  the  waggons  near  fome  trees  or 
houles,  the  waggons  turned  for  a  retreat.  Divide  your 
infantry  into  five  detachments,  and  inftantly  run  at  a 
great  rate,  keeping  your  men  as  cloie  as  pofiible,  and 

palling  the  barrier  and  gates,  feize  all  the  fentries  and 

the^  guard  without  firing  or  making  the  leaft  noife, 

which  may  be  executed  with  an  extreme  quicknefs,  to  be 

acquired  by  pradice.  While  the  firft  detachment  feizes  the 
gate  and  all  the  fentries  of  its  environs,  the  reft  mult  run 
rapidly  into  the  town.  One  muft  go  quickly  to  feize  the 
main  guard  ;  another  to  feize  the  governor  or  commanding 
officer;  the  fourth,  which  fhould  be  the  ftrongeft,  fhould  fly  to 
the  caferns  or  mens  barracks,  to  feize  their  arms;  the  fifth  to 
remain  in  the  ftreet  near  the  gate  for  a  corps  de  referve. 

Every  decachment  muft  be  conduced  by  prifoners  made 
at  entering  ;  and  orders  fent  with  all  fpeed,  to  caufe  half 
the  cavalry  to  advance  and  patrole  the  ftreets,  as  the  in  fan- 
try  get  forward. 

As  this  kind  of  furprife  can  fucceed  only  under  favour 
of  a  ftorm,  which  rarely  continues  any  time,  it  is  evident 
that  the  march  and  execution  muft  be  conduded  with  in- 
expreflible  fwiftnefs,  and  the  orders  be  perfe&ly  underftood. 
It  is  true,  that  rain  is  inconvenient  for  the  infantry,  whofe 
feet  flip  on  clay-ground  ;  but  they  muft  do  their  beft,  and 
frequently  it  is  found  that  the  roads  which  are  moft  ufed  are 
not  therefore  the  moft  flippery. 

If  it  happens  that  you  are  perceived  in  taking  poflefllon 
of  the  gate,  and  they  take  the  alarm,  you  muft  quickly 
divide  your  party  into  two  wings,  mounting  them  on  the 
rampart,  the  one  to  the  right,  the  other  to  the  left  ;  and 
feizing  the  loaded  cannon,  turn  them  upon  the  town  ;  and 
at  the  fame  time  fummon  the  garrifon  to  furrender.  If 
you  happen  to  fail,  and  are  obliged  to  retire,  you  do  not  rifle 
much,  as  they  will  not  care  to  moleft  your  retreat. 

There  may  be  a  relu&ance  in  attempting  fuch  a  furprife  ; 
it  may  appear  to  be  hazardous  and  rafh,  and  a  conduct  too 
nice  not  to  defpair  of  fuccefs  ;  but  Mr  Jeney  fays  that  ex¬ 
perience  convinces  him  of  the  validity  of  the  means  propo- 
ied,  and  relates  what  happened  to  him  upon  two  occafions, 
to  prove  that  the  cold  eaft  winds  or  ftorms  are  the  moft  pro¬ 
per  times  for  attempting  furprifes. 

Being  at  the  head  of  30  liuflars,  fays  he,  and  willing  to 
fhun  a  ftorm  which  was  gathering  behind  us,  I  puflied  to 
get  to  a  place  which  was  well  fortified  and  occupied  by  a 
numerous  garrifon  :  the  wind  was  flrong,  and  I  pafled  the 
barriere  and  all  the  gates  with  my  liorfes,  which  made 
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of  huflars,  the  other  by  a  regiment  of  dragoons,  without  p  •  ‘ 
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great  noife,  without  any  fentry  either  feeing  or  hearing ; 
and  though  I  called  to  the  firft  guard  to  declare  myfelf,  no 
one  perceived  me.  I  croffed  the  whole  town  without  feeing 
a  foul  in  the  ftreet ;  and  hurrying  to  an  inn  in  the  other 
fuburbs,  I  went  out  at  the  gallop,  and  faw  only  the  fentry 
at  the  laft  barriere,  to  whom  I  anfwered  without  our  com¬ 
prehending  one  another  ;  neverthelefs  the  rain  had  not  be¬ 
gun  to  fall,  but  the  wind  was  violent.  I  experienced  the 
fame  during  the  winter,  when  the  eaft  wind  was  very  proper 
to  facilitate  the  furprife  of  a  fortified  town  or  poll.  On 
Chriftmas  night  1757,  I  paffed  through  the  country  of  Ha¬ 
nover  with  80  horfe  between  two  guards  of  the  enemy  with¬ 
out  being  perceived.  I  marched  over  the  middle  of  a  plain 
when  the  night  was  clear,  with  a  violent  eaft  wind,  which 
prevented  any  fentry  from  turning  his  head  to  look  at  me, 
and  I  went  quietly  to  carry  off  horfes  in  the  rear  of  their 
army.  The  following  night  at  my  return,  I  pafled  two 
tlifiexent  pofts  of  our  army ;  the  one  guarded  by  a  party 
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ing  feen  but  by  one  fentry  in  the  middle  of  the  dragoon  p0ft  oSf.  ■ 
who  durft  not  challenge,  becaufe  it  was  no  longer  time  lia* 
vine:  pafled  the  firft  guards.  ’ 

You  may  likewife  take  the  advantage  of  bad  weather  to 
fcale  all  forts  of  pofts  iurrounded  with  walls,  a8  towns,  ?b- 
beys,  caftles,.  &c.  to  do  which,  you  muft  approach  in  the 
dark,  and  feize  the  moment  of  a  great  fquall,  or  when  a 
cold  eaft  wind  obliges  the  garrifon  to  take  fhelter  from  the 
rigour  of  the  feafon  :  then  there  is  no  one  upon  the  ramparts 
and  the  fentries  turn  their  back  to  the  wind,  or  remain  in 
their  boxes,  while  your  people  are  warm  with  marching  and 
animated  with  the  hopes  of  fuccefs.  You  need  not  be  ap- 
prehenflve  of  the  enemy  feeing  you  if  you  advance  on  the 
lide  next  the  wind. to  place  your  ladders,  becaufe  the  fen¬ 
tries  will  cover  their  faces,  and  bend  down  their  heads  to 
fave  them  from  cold. 

.  ^  ^me  a  thick  fog  is  not  lefs  favourable  for  approach¬ 
ing  and  forcing  an  intrenched  poft.  When  the  fog'is  low, 
the  infantry  fhould  creep  on  all  fours,  the  better  to  conceal 
them  from  the  enemy’s  fentries.  Thefe  fort  of  furprifes  are 
the  leaft  dangerous,  you  run  fcarcely  any  rifle  ;  but  if  you 
caufe  fome  falfe  attacks,  the  garrifon  will  not  fail  to  run  to 
arms,  and  fometiines  make  you  pay  dear  for  failing. 

When  you  would  furprife  the  enemy  in  a  village,  farm, 
monaftery,  or  fome  place  detached  from  the  army,  you  fhould 
divide  your  party  in  two  bodies, each  compofed  of  cavalry  and 
infantry  ;  the  one  to  take  the  enemy  in  the  rear,  the  other 
m  front,  taking  care  to  caufe  fome  waggons  to  follow, 
which  may  carry  off  the  wounded  in  cafe  of  need.  You  muft 
calculate  exadly  the  time  it  will  take  the  firft  detachment  to 
go  round  the  enemy.  The  two  commanders  fhould  agree 
on  a  word  for  rallying,  and  the  time  of  making  the  attack, 
which  fhould  be  in  the  night,  efpecially  if  the  poft  is  fo 
diftant  from  the  army  that  they  can  receive  no  afliftance  ; 
for  in  that  cafe  the  time  is  favourable  till  day-breHk.  They 
muft  regulate  their  departure  according  to  the  diftance 
they  have  to  go  ;  and  the  detachment  which  goes  round 
the  enemy,  ought  to  take  no  more  infantry  than  can  be  car¬ 
ried  behind  the  horfemen.  This  detachment  having  got 
round,  fhould  form  about  a  quarter  of  a  league  from  the 
poft,  and  1 00  paces  out  of  the  road. 

When  the  other  detachment  has  arrived  within  a  quarter 
of  a  league  of  the  poft,  your  cavalry  fhould  form  out  of  the 
road  with  the  waggons  and  drums  near  them,  who  are  not 
to  advance  till  ten  minutes  after  the  departure  of  the  in¬ 
fantry,  who  muft  advance  towards  the  fires  of  the  enemy, 
(looping  as  much  as  poflible.  They  muft  take  care  to  con¬ 
ceal  themfelves  from  patroles,  as  has  been  diredled  ;  and 
when  they  fee  them  pafled  or  entered  the  poft,  the  infantry 
muft  hurry  on  to  gain  the  village,  and  clear  the  entry  by 
which  the  cavalry  muft  pafs,  in  cafe  it  has  been  barricadoed 
with  waggons.  You  muft  run  rapidly  to  the  place  where 
you  fee  the  fires  lighted,  and  make  as  many  detachments  as 
you  fee  fires,  in  order  to  furprife  the  whole  at  once. 

1  he.  cavalry  who  followed  flowly,  muft  inftantly  join  to 
the  noife  of  your  arms  and  cries  their  trumpets  and  drums, 
advancing  with  all  fpeed,  and  leaving  only  a  non-commif- 
fioned  officer  with  fome  horfemen  near  the  waggons.  The 
detachment,  which  is  advanced  on  t lie  other  fide  of  the  vil¬ 
lage  to  turn  the  enemy,  on  hearing  the  alarm,  muft  imme¬ 
diately  advance,  founding  trumpets,  beating  drums,  and  at¬ 
tacking  all  who  would  fave  themfelves  on  that  fide.  You 
may  rely  on  it  as  certain,  that  the  enemy,  feeing  all  his 
guards  furrounded  by  your  infantry  fcattered  in  the  village, 
and  hearing  the  march  of  different  bodies  of  foot  and  horfe 
who  arrive  on  all  fides,  will  uot  delay  to  furrender,  or  feek 
to  fave  himfelf  by  a  diforderly  flight :  it  will  be  eafy  then 
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and  Hop  them. 


fir  your  cavalry  to  fall  upon  the  flying, 

"he  party  fhould  be  forbid  to  pnrftie  the  enemy  more  than 
quarter  of  a  league  in  the  night ;  but  no  purfuit  at  all 
Ifhould  be  attempted,  if  it  is  in  an  inclofed  country.  The 
poft  being,  taken,  the  booty'  and  prifoners  fhould  be  fent  off 
immediately  under  the  care  of  the  infantry',  putting  the 
wounded  in  waggons,  or  on  the  liorfes  that  are  taken,  the 
cavalry  making  both  the  front  and  rear-guard,  and  taking 
?caie  to  have  the  laft  the  ftrongeft, 

f  There  is  no  time  more  precious  for  a  partifan,  or  that 
merits  fo  much  attention,  as  that  of  a  battle,  when  every 
3ne  is  attentive  to  the  great  firing  which  they  hear  on  all 
I  (ides  ;  to  the  manoeuvres  of  the  armies  that  are  engaging  ; 
to  the  decifion  of  an  affair  of  the  greatell  importance,  upon 
which  the  fate  of  each  depends.  It  is  then  that  lie  can 
mploy  his  fkill  to  the  greatell  advantage  ;  ftrike  the  reve¬ 
led  blow  that  is  poffible  ;  caufe  the  ruin  of  the  enemy  ;  pi!- 
Jlagcthe  quarters  of  their  generals;  carry  off  their  equipages; 
defeat  thtir  guards  ;  fet  fire  to  their  camp,  and  ipread  an 
darm  over  all,  which  may  contribute  to  the  defeat  of  an 
■  army. 

But  meafures  mufl  be  taken  to  execute  fo  great,  fo'bril- 
iant  a  projeCt  with  fuccefs ;  and  it  fhould  not  be  engaged 
n,  till  after  having  prudently  regulated  the  delign  on  three 
jrincipal  circumftances,  viz.  the  fituation  of  the  enemy’s 
:amp  ;  the  means  ot  approaching  it ;  and  the  hour  of  en¬ 
gaging.  When  the  enemy’s  camp  is  in  the  middle  of  a 
jreat  plain,  or  on  a  height  with  an  extenfive  view  on  all 
ides,  it  is  certain  that  one  cannot  approach  without  being 
jeen  at  a  diftance  :  and  in  that  cafe,  prudence  will  put  a 
top  to  zeal,  and  prevent  rafhneis  from  attempting  impof- 
libilities ;  but  when  their  pofition  extends  over  a  country 
Covered  with  mountains,  woods,  or  villages,  the  occafion  is 
nore  favourable,  and  may  almofl  enfure  iuccefs. 

It  is  then  very  advantageous  for  a  partifan  to  be  perfedt- 
y  acquainted  with  the  fituation  of  places  that  are  in  front 
>f  his  army ;  efpecially  when  he  forefees  that  the  enemy 
•vill  fooner  or  later  come  to  encamp  there.  What  afliflance 
jvould  it  not  give  for  the  direction  of  his  projedt,  if  he 
tnew  how  to  take  a  plan  of  that  part  of  the  country  which 
le  propofes  to  invade  beforehand  ?  Then,  without  the 
^eak  and  dangerous  affiftance  of  fpies  and  deferters,  he  can 
ly  his  own  pioper  knowledge  think  of  every  means  for 
ixecuting  a  ddign,  which  ought  to  be  regulated  and  con- 
qr&ed  with  impenetrable  fecrecy. 

When  he  perceives  by  the  motions  of  the  armies  that  they 
ire  on  the  eve  of  an  action,  he  mull  not  delay  to  acquaint 
the  general  with  his  projedl.  If  he  confents,  he  will  re¬ 
gulate  the  reft,  and  the  time  of  departure,  according  to  the 
|*d vices  which  he  receives. 

As  thefe  fort  of  expeditions  cannot  be  made  but  by  long 
circuits,  they  muft  take  the  time  ncceffary  for  the  march, 
n  the  campaign  of  1757,  the  duke  of  Richelieu  caul'cd  his" 
rmy  to  advance  near  Zell  to  attack  our  army ;  and  lent  a 
artilan  with  too  horfe  to  the  rear  of  the  camp  the  day  be* 
ore,  who,  having  made  a  march  of  22  leagues,  arrived  with¬ 
in  any  accident  :  but  the  prudence  of  the  prince  of  Brunf. 
vick  defeated  his  defign,  and  left  him  to  admire  his  retreat ; 

:  everthelds,  they  picked  up  fome  ftragglers,  liorfes,  and 
waggons. 

Among  the  meafures  that  ought  to  be  taken  to  fecure 
he  blow,  and  ftrike  it  more  effectually,  it  Ihould  not  be 
orgot  to  diltribute  cockades  like  the  enemy’s  to  all  the  caval- 
y ;  and  to  give  a  flick  of  lix  feet  long  to  20  of  each  de- 
ichraent,  with  a  bit  of  torch  fixed  on  the  end,  and  covered 
nth  a  little  dry  liravv  or  hemp,  to  kindle  inftantly. 

^  1  j  The  whole  party  to  fet  out  from  the  camp  A  (fig.  1.), 

*  lurching  under  the  conduct  of  a  good  guide  by  covered 
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ways,  at  a  diftance  from  the  enemy.  Being  come  to  the 
place  C,  which  ought  to  be  in  the  environs,  and  as  high  as 
the  field  of  battle,  the  infantry  fnould  be  concealed  out  of 
the  road  far  from  the  fight  of  paftengers.  This  muft  be 
the  centre  .of  corrcfpondence  with  the  army  ;  the  rendezvous 
of  the.  booty  ;  and  fupport  the  retreat  of  all  the  cavalry, 
of  which  there  fhould  be  as  many  detachments  formed  as 
you  purpofe  to  make  attacks.  We  fhall  fuppofc  fix  of  a 
hundred  men  each,  and  they  muft  go  fecrctly  by  particular 
routes  to  their  refpe&ive  poft  E,  D,  F,  G,  H,  L  Neither 
trouble  nor  expence  fhould  be  fpared  to  procure  good  guides. 
Each  detachment  fhould  lie  in  ambufh  half  a  league,  if  ne- 
cellar y,  from  the  objed  of  the  attack,  BKKKK-. 

The  noiie  of  the  mufketry  of  the  armies  to  be  the  fignal 
for  their  irruption  *  and  then  bravery,  intrepidity,  "and 
courage,  will  give  wings  to  your  people.  The  fecond  de¬ 
tachment  I)  will  glance  imperceptibly  between  the  villages, 
and  fall  like  thunder  upon  the  camp  B  ;  and  while  80  at¬ 
tack  all  whom  they  meet,  the  other"  20  fhould  li- lit  their 
toi chcs  at*  the  fires  that  are  to  be  found  everywhere,  and 
ipread  the  flames  rapidly  to  the  flraw  of  the  tents.  As 
they  cannot  fail  to  have  the  picquet  of  the  camp  foon  at  their 
heels,  they  mufl  ftrike  their  blow  with  all  peftibie  aiiicknef3 
without  flopping  to  plunder  ;  being  content  with  the  glory 
of  having  excited  a  general  alarm,  capable  of,  confounding 
the  whole  army,  and  contributing  to  the  gaining  of  a  battle.’ 

At  the  fame  time  that  the  detachment  D  attacks  the 
camp  B,  the  others  E,  F,  G,  H,  muft  with  equal  violence 
attack  the  villages  K,  K,  K,  K,  which  they  have  in  front, 
doing  the  fame  the  firft  did  in  camp,  except  that  they  may 
plunder  every  thing  which  they  can  eafily  carry  off  of  the 
generals  equipages,  with  which  thefe  villages  are  common¬ 
ly  filled  ;  feizing  the  beft  horfes,  hamft  ringing  others  with 
the  ftroke  of  a  fword,  and  fetting  fire  to  all  theplaces  which 
contain  the  enemy’s  baggage.  Each  detachment  fhould 
caufe  fome  horfemen  to  advance  beyond  the  village,  to  ob- 
ierve  the  motion  of  the  troops  that  will  not  fail  to  run  to 
their  affiftance.  .As  foon  as  they  perceive  them,  they  muft 
make  their  retreat  as  faft  as  poffible  by  the  routes  which  the 
commanding  officer  has  premeditated,  and  which  are  pro¬ 
pped  to  be  repreiented  by  the  coarfer  hatched  lines.  The 
fixth  detachment  I,  in  ambufti  on  the  fide  of  the  road  lead¬ 
ing  from  the  camp,  fhould  remain  there,  to  feize  all  the 
enemy  who  think  of  faving  themfdves  by  flight. 

There  is  no  danger  to  be  apprehended  in  thefe  expedi¬ 
tions,  during  the  critical  inftant  while  the  armies  are  en¬ 
gaged,  and  all  the  troops  a  great  way  in  the  front  of  the 
camp  :  you  meet  none  but  hitlers,  fervants,  lame  people, 
and  fome  picquet  guards  fcattered  here  and  there,  whom  you 
may  eafily  defeat  as  they  advance.  The  commanding  of¬ 
ficer  ought  to  have  an  eye  over  all ;  and  as  foon  as  he  per¬ 
ceives  fome  bodies  of  troops  advancing  upon  him,  lie  ought 
to  retreat  quickly,  and  at  leaft  gain  the  entrance  of  the 
wood  in  the  neighbourhood  of  the  enemy’s  camp  ;  for  with¬ 
out  fome  fuch  flicker  enterprifes  like  this  can  hardly  be  at¬ 
tempted. 

Each  detachment  having  rejoined  the  infantry,  muft 
there  wait  the  fate  of  the  battle  ;  fo  that  if  it  is  decided 
in  favour  of  their  army,  they  may  fpeedily  regain  the  pro- 
pereft  places  for  haraffing  the  enemy  on  his  retreat.  Thefe 
moments  rue  the  more  favourable,  as  diforder,  dread,  and 
noife,  render  all  defence  impracticable.  But  all  thefe  fort 
of  furprifes  require  places  proper  to  cover  approaches  and 
retreats. 

The  great  importance  of  fkill  in  the  language  of  the 
enemy  is  apparent  from  the  following  exploit  of  the  prince 
(now  reigning  duke)  of  Brunfwick  in  the  campaign  of  1760. 
That  exellent  partifan  was  fitnated  at  fome  diftance  from 
5  D  <  Zerenberg, 
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Zerenberg,  at  that  time  in  the  poffeffion  of  the  French  ; 
L  and  being  informed  by  two  Hanoverian  officers,  who  had  been 
in  the  town  difguifed  like  peafants,  that  the  garrifon  w7ere 
very  remifs  in  their  duty,  truftmg  to  the  vicinity  of  their 
army,  and  the  dillar.ce  of  ours,  the  prince  was  refolved  to 
furprife  them  ;  and  after  appointing  a  corps  to  fuftain  him, 
he  advanced  in  the  night  with  Major  Maclean  of  the  88th 
regiment  ;  and  200  Highlanders,  with  bayonets  fixed  and 
their  arms  not  loaded,  followed  at  a  little  diflance.  Upon 
the  far fl  fentry’s  challenging,  the  prince  anfwered  in  French, 
and  the  fentry  feeing  but  two  perlbr.s  advancing  (whom  he 
believed  to  be  French),  he  had  no  diflrufb ;  fo  that  the 
major  getting  up  to  him,  dabbed  him,  and  prevented  his 
giving  the  alarm.  The  Highlanders  immediately  ruffling 
in,  attacked  the  guaid  wkh  their  bayonets,  and  carried  the 
town,  having  killed  or  taken  the  whole  garrifon  of  800  men. 

The  French  officer  who  commanded  at  that  time  in  Ze¬ 
renberg  concerted  a  fcheme  for  being  amply  revenged, 
which  failed  only  by  a  moll  trivial  accident.  When  almoft 
every  houfe  in  Bremen  was  filled  with  corn,  being  the  grand 
magazine  and  grand  hofpital  of  our  army,  this  officer  held  a 
feeret  correfpondence  in  the  town,  which  informed  him  of 
the  date  of  the  garrifon,  and  that  there  was  a  general  order 
to  let  couriers  going  to  the  army  pafs  out  at  all  hours.  He 
difpatehed  about  20  liuffars  to  feamper  over  the  country, 
who  were  all  that  were  heard  of  his  party,  while  he  march¬ 
ed  15,000  infantry  from  Duffeldorp  to  Bremen  (about  20Q 
miles),  concealing  them  in  woods  by  day,  and  marching  in 
the  night.  He  arrived  at  the  gate  at  the  appointed  hour ; 
when  a  perfon  on  horfehaek  blowing  a  horn  came  along  the 
dreet,  and  dtfired  to  pafs  out  to  the  army.  The  offieer  of 
the  guard  had  the  keys,  and  happened  to  be  out  of  the  way'; 
and  while  a  meffenger  went  for  him,  the  people  without 
growing  impatient,  began  to  break  down  the  outer  barrier, 
which  made  the  fentry  fire  at  the  place  where  he  heard  the 
coife  ;  and  the  guard  taking  the  alarm,  got  upon  the  ram¬ 
part,  and  likewife  fired  at  the  fame  place  :  upon  which  the 
pretended  courier  galloped  back  ;  and  the  French,  belie¬ 
ving  that  they  were  dilcovered,  relinquifhed  their  fcheme, 
and  retired. 

This  example  proves  that  no  diftance  is  a  fecurity  from 
furprifes,  and  that  very  connderable  parties  may  pah-  over 
a  great  extent  of  country  without  being  difeovered.  The 
following  inftance  of  that  pefence  of  mind  fo  much  the 
happinefs  of  all  who  poffeis  it,  and  more  particularly  of 
a  military  man  fo  expofed  to  furprifes,  defer ves  to  be  re¬ 
corded. 

In  the  month  of  February  1761,  when  Prince  Ferdi¬ 
nand  beat  up  the  quarters  of  the  French,  they  were  obliged 
to  retire  a  great  way  without  being  able  to  refilt :  How¬ 
ever,  when  they  came  to  colled  their  force,  and  to  recoil 
upon  our  army,  Sir  William  Evfkine  with  the  15th  regi¬ 
ment  of  light  dragoons  was  in  a  village  in  our  front.  In  a 
very  foggy  morniim,  foon  a^ter  the  patroles  reported  that 
nil  was  well.  Sir  William  was  alarmed  by  his  vedettes  having 
feen  a  meat  body  o  cavalry  coining  to  fnrprife  him.  He 
inflantly  mounted  his  liorfe,  and  faliied  out  at  the  head  of 
the  picquet  of  50  men,  leaving  orders  for  the  regiment  to 
foljow  as  fail  as  they  could  mount,  without  beating  a  drum 
cr  making  any  noife.  He  attacked  their  advance-guard  in 
the  curfory  manner  of  the  light  cavalry,  and  continued  to 
dofe,  while  his  men  were  joining  him  by  tens  and  twenties, 
and  the  French  cavalry  forming  to  refill  an  attack,  till  he 
collected  the  whole,  and  then  retired,  the  furgeon  of  the 
regiment  (Mr  Elliot)  having  in  the  mean  time  carried  off 
the  baggage. 

Strokes  of  this  kind  difplay  a  fuperiority  of  genius,  and 
to  that  alone  was  the  prefervation  of  the  regiment  ov/ing. 


^  ^  Hr 

Had  a  drum  beat  to  arms,  the  enemy  muff  have  known  p  ■  ' 
that,  they  were  unprepared,  and  probably  would  have  rufh-  Gue^  If 
ed  in  and  ddiroyed  them  ;  but  the  attack  convinced  them  ' 
that  they  were  difeovered,  and  made  them  think  only  0f 
their  own  prefervation.  7 

Among  many  inftances  in  the  courfe  of  the  war,  the  fuc. 
cefs  of  this  officer  on  another  occafion,  where  he  difplay  ed 
the  molt  lingular  addrefs,  likewife  merits  our  attention. 

After  a  repulfe,  and  a  march  of  72  miles  in  one  day,  when 
the  men  were  fatigued  and  fcarcely  a  horfe  able  to  trot,  he 
faw  a  regiment  ot  French  infantry  drawn  up  with  a  rnorah 
iij  their  rear.  He  left  his  own  corps,  and  advancing  to  the 
French,  defiled  to  fpeak  with  the  commanding  officer,  whom 
he  entreated  to  furrender  to  prevent  their  being  cut  to  pieces 
by  a  large  body  of  cavalry  that  were  advancing.  The 
French  officer  defired  leave  to  confult  with  his  officers, 
which  having  done,  they  refufed  to  fubmit ;  but  upon  Sir 
William  telling  them  that  their  blood  muff  be  on  their  own 
heads,  and  turning  to  move  off  to  his  own  corps,  they  called 
to  him,  and  laying  down  their  arms  lurrendered  to  his  ha. 
raffed  troops. 

Such  ftratagems  overleap  the  bounds  of  inftruaion,  and 
no  author  will  prefume  to  propofe  them  for  imitation.  Here 
was  the  reaching  out  the  hand  to  fortune  which  Vigetius 
recommends :  but  there  are  few  who  have  the  requifite 
talents  from  nature  ;  and  we  may  as  properly  fay  of  the 
foldier  as  of  the  poet,  nafeitur  non  ft. 

Sect.  VIII.  Of  AmhuJ cades  from  the  Partifan . 

An  ambufeade  may  be  formed  in  any  place  covered  by 
art  or  nature  in  which  a  party  may  be  concealed  to  furprife 
the  enemy  in  paffing  ;  and  the  proper  ufe  of  them  is,  of  all 
the  ftratagems  in  war,  the  beft  calculated  to  difplay  the 
genius,  Ikill,  fpirit,  and  addrefs  of  a  partifan.  They  are 
eafily  carried  into  execution  in  woods,  buildings,  and  hol¬ 
low  places  ;  but  require  a  more  fertile  imagination,  and 
greater  trouble,  in  a  level  country.  Both  ought  to  be  re¬ 
gulated  by  the  knowledge  of  the  enemy’s  mareh,  and  the 
extraordinary  means  that  may  be  employed  to  furprife  them. 

When  a  partifan  has  information  that  can  be  depended 
on  of  the  march  of  fome  part  o^  the  enemy ;  whether  a 
convoy  of  artillery,  baggage,  or  provificns;  a  body  of  re¬ 
cruits,  or  hoifes  to  remount  the  cavaly  ;  an  effort  of  a  ge- 
neral  offieer  going  to  rejoin,  or  reconnoitre  fome  country; 
lie  ought  to  apply  diredly  to  procure  a  fuffieient  knowledge 
ox  the  route  that  the  enemy  is  to  take,  the  fituation  of  the 
pi:  ces  he  is  to  pafs,  and  of  the  poll  he  goes  to.  The  better 
to  cover  his  defign,  he  muff  get  information  of  the  roads 
that  lead  to  oppofite  places,  which  he  muff  pretend  to  be 
attent/ve  about,  as  has  been  mentioned  in  the  fe&ion  of 
Reconnoitring. 

Having  perfedily  conceited  his  plan,  he  ffiould  fet  out  at 
the  head  of  his  detachment  if  poffible,  and  leaving  his  poll 
on  the  fide  oppofite  to  his  true  route,  the  better  to  conceal 
his  defign.  If  the  place  where  he  intends  to  plant  his  am- 
buffade  is  not  diftant,  he  ffiould  come  into  his  true  route 
about  half  way,  and  there  place  half  his  infantry  in  ambulh 
to  favour  his  letreat.  But  when  the  country  where  he  pro¬ 
poses  going  is  diftant,  and  the  march  requires  at  leaft  two 
nights,  he  muff  condudk  his  party  by  meandring  from  wood 
to  wood,  if  there  are  any.  He  muff  not  forget  to  provide 
neceffary  refrefhments  for  the  day,  whieh  muff  be  palled  in 
fome  concealed  place  where  he  may  r.ot  be  perceived,  and 
muff  caufe  three  rations  of  oats  to  be  carried  for  each  horfe. 

The  fir  ft  night  you  mull  make  to  fome  wood  or  other 
place  proper  for  paffing  the  day  near  fome  rivulet,  and,  if 
poffible,  on  the  road  of  your  retreat  to  leave  a  part  of  your 
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irfantry  in  ambufh,  In  c°.fe  there  Is  no  other  water  to  pafs 
till  you  come  to  the  place  of  your  principal  ambufcade  ; 
for  when  there  is  (till  a  river  or  canal  to  pafs,  you  mull  con- 
find  the  infantry  to  the  pafiage,  and  choofe  the  mod  con¬ 
venient  place  to  fix  them  in  ambufcade. 

If  there  is  no  bridge  or  ford,  the  cavalry  mud  fwim  over, 
in  which  we  fuppofe  the  horfes  are  pra&ifed.  When  there 
is  a  ford,  h?.lf  the  infantry  fhould  pafs  behind  the  cavalry, 
to  go  alon  r  with  them.  In  cafe  there  is  a  bridge  to  pafs 
near  the  village,  the  officer  who  is  left  in  this  pod  with  fome 
infantry,  fhould  be  enjoined  to  allow  no  one  peafant  or 
foldier  to  leave  the  place  ;  and  for  greater  fecurity,  a  fmall 
detachment  of  cavalry  fhould  remain  with  him,  to  dop  any 
who  may  attempt  to  run  away  before  the  return  of  the 
whole  corps*  who  ought  not  to  delay  long.  If  the  enemy 

I  come  in  the  interval  to  attack  the  bridge,  it  muft  be  de¬ 
fended  till  the  return  of  the  party,  that  their  retreat  may 
not  be  cut  off. 

Every  precaution  being  thus  taken  to  guard  the  bridge, 
the  commanding  officer  fhould  be  diligent  to  arrive  at  the 
place  of  Ambufcade  two  hours  before  the  enemy  is  to  pafs, 
and  place  the  ambufcade  on  the  fide  he  would  retire  to  ; 
never  on  ihc  other  fide,  if  poffiblc,  led  the  advanced  guard 
happen  to  difeover  you,  and  oblige  you  to  repafs  in  light  of 
the  corps,  who,  feeing  your  Itrength,  may  rufh  upon  you 
and  drive  you  back. 

>jar£|  The  infantry  A  (fig.  2.)  ought  to  be  ambulhed  at  lead 
CXVE  6°°  paces  behind  the  cavalry  B,  fo  that  if  they  are  purfu- 
ed,  they  can  fall  back  to  A,  and  both  afterwards  to  the 
jguaid  at  the  bridge,  or  to  the  infantry  that  are  in  ambufh 
at  half  way. 

If  the  ambufcade  is  placed  in  a  wood,  an  intelligent 
non-commiffioned  officer  fhould  be  chofen  to  get  upon  a 
high  tree  C,  from  whence  he  can  fee  the  march  of  the 
enemy,  and  give  notice  of  the  mod  effential  circumdances. 
There  are  three  :  the  fird  is,  the  feeing  the  advanced  guard ; 
the  fecond  is,  the  approach  of  the  corps  ;  and  the  third  is, 
the  time  when  their  front  is  advanced  as  far  as  the  ambu¬ 
fcade  B  :  for  which  the  commanding  officer  fhould  indrudl 
the  obferver  what  fignals  he  is  to  make  from  the  top  of  the 
tree,  to  communicate  the  neceffary  information  without 

Ifpeaking,  which  may  be  done  by  the  means  of  a  fmall  cord 
1),  of  a  brown  or  green  colour,  fo  as  to  be  lead  percei¬ 
vable.  Let  this  cord  be  placed  as  in  the  plan,  fo  that  no 
branch  interrupt  it,  with  one  end  in  the  hand  of  the  ob¬ 
ferver,  and  the  other  in  the  commanding  officer’s  in  the 
ambufcade  B. 

As  foon  as  the  advanced  guard  appears,  the  obferver 
:  mud  pull  the  cord,  and  the  commanding  officer  caufe  the 
i  party  to  mount  and  remain  in  deep  filence.  If  by  a  ftra- 
tagem,  which  is  frequently  pra&ifed  for  particular  reafons, 
the  advanced  guard  is  immediately  followed  by  the  corps, 
which  may  eafily  be  known  by  their  being  more  numerous 
than  ordinary,  and  not  followed  by  any  other  corps,  that 
you  may  not  be  deceived  by  the  enemy,  the  cord  fhould  be 
drawn  a  fecond  time,  and  a  third  time  when  their  front  is  ad¬ 
vanced  as  high  as  the  ambufcade  ;  upon  which  you  mud  rufh 
out,  and  pour  furioufly  upon  the  flank  of  their  centre  in 
the  following  manner. 

If  the  advanced  guard  L  is  formed  only  of  an  ordinary 
number/ they  fhould  be  let  pafs  ;  and  at  the  approach  of 
the  principal  party  or  convoy  F,  the  chief  to  be  informed 
by  the  fecond  pulling  of  the  coid.  At  the  moment  the 
head  of  the  convoy  fhall  be  advanced  as  high  as  B,  the  cord 
mud  be  pulled  the  third  and  lad  time  ;  at  which  fignal  th  ? 
whole  party  mud  ruffi  out  without  being  perceived,  and 
fuddenly  attack  the  centre  upon  the  flank,  engaging  only 
with  their  fwords,  and  making  fuch  a  noife  as  to  prevent 


the  enemy  from  hearing  the  orders  of  their  officers.  They 
mud  difarm  all  whom  their  bravery  or  chance  throws  in 
their  way,  taking  care  not  to  fcatter  or  purfue  too  far,  un- 
lefs  you  are  fure  that  they  are  fo  far  from  their  army  cr 
other  parties  that  they  cannot  be  affided  ;  for  in  cither  of 
thei’e  cafes,  they  will  not  fail  to  run  at  the  noife,  and  diflurb 
your  retreat. 

In  all  fecret  expeditions  you  ought  to  be  extremely  cir* 
cumfped  that  you  may  not  be  leeii  or  hetrayed.  If  the 
advanced  guard  difeovers  you  befoie  the  blow  is  druck, 
abandon  the  enterprife  immediately,  and  retire.  When 
your  guide,  or  fome  one  of  your  party  deferts,  and  you  can¬ 


not  catch  him,  think  immediately  of  retreating,  or  placing 


your  ambufcade  fome  where  el'e  ;  therefore,  to  prevent  fuch 
a  misfortune,  the  officers  fhould  be  charged  to  examine  fre¬ 
quently  if  they  have  all  their  people. 

You  fhould  never  form  an  ambufcade  for  cutting  off  the 
enemy’s  retreat,  as  this  manoeuvre  will  give  him  an  idea  of 
rallying,  and  attacking  you  in  defpair  ;  but  the  cafe  is  dif¬ 
ferent  when  you  are  well  informed  that  you  run  no  rifk  in 
flopping  his  whole  force,  cither  from  the  nature  of  the  de* 
file  where  they  cannot  form,  or  from  the  fmallnefs  of  the 
number  which  cannot  redd. 

It  is  equally  difficult  and  dangerous  to  form  feveral  am- 
bufeades  at  once  :  the  greater  number  that  are  formed,  the 
more  they  are  expofed  to  be  difeovered,  and  lefs  in  a  date 
to  unite  for  a  retreat.  To  this  rule,  however,  there  is  one 
exception.  When  ambufeades  are  formed  to  feize  foragers, 
it  is  very  proper  to  have  feveral,  and  to  difpofe  them  in  fuch 
a  manner  that  the  fentries  can  fee  from  one  to  another. 

Thefe  difpofitions  being  made,  they  who  chance  to  be  next 
the  foragers  mufl  (trike  the  blow,  while  the  others  march 
to  feciire  the  retreat  of  their  companions,  as  foon  as  they 
perceive  it. 

In  all  ambufeades,  no  fentries  fhould  be  placed  but  offi¬ 
cers,  or  non-commiffioned  officers.  h  On  downs,  behind 
mountains,  or  in  gullies,  the  fentries  fhould  lie  with  their 
bellies  on  the  ground,  and  their  feet  towards  the  ambu¬ 
fcade,  the  body  covered  with  a  grey  or  green  cloak,  accord¬ 
ing  to  the  colour  of  the  ground,  with  their  heads  a  little 
railed,  and  wrapped  in  a  handkerchief  of  a  draw-green  co¬ 
lour,  or  white  in  time  of  fuow,  fo  as  not  to  be  perceived. 

The  number  of  fentries  cannot  be  determined  ;  but  fhould 
be  difpofed  fo  as  to  watch  on  all  Tides  of  the  ambufcade,  and 
(top  every  one  who  from  ignorance  approaches  too  near. 

The  fentries  fhould  give  notice  of  what  they  difeover  by 
gedures,  to  which  all  the  officers  fhould  be  very  attentive. 

In  countries  where  there  are  no  woods,  vineyards,  or 
hedges,  you  may  place  an  ambufcade  in  a  field  of  hemp  or 
corn,  or  fome  fort  of  grain,  provided  it  be  high  enough  to 
cover  you,  at  lead  with  the  help  of  art.  When  the  (talk  of 
the  corn,  &e.  is  not  high  enough,  you  mud  get  fome  of  the 
infantry  to  work  with  fpades  and  pick- axes,  which  they 
mud  have  brought  along  with  them. 

The  commanding  officer  mud  mark  out  the  ground  A 
(fig.  i.)  which  they  are  to  prepare  for  an  ambufcade,  enter-  DXXVII. 
ing  at  the  fide  B,  and  railing  in  the  front  and  at  the  two 
flanks  a  kind  ol  parapet  C,  made  with  an  infenlible  Hope 
outwards,  covered  with  corn  railed  from  the  furface  of 
the  ambufcade  in  form  of  fquare  turfs  of  a  foot  thick  D. 

They  fhould  be  ranged  and  placed  one  againd  the  other 
till  they  have  gained  fix  feet  and  a  half.  If  the  grain  is 
not  more  than  three  feet  high,  it  is  plain,  that  forming  the 
Hope  imperceptibly  to  a  foot  and  a  halt  high,  with  the 
earth  dug  of  the  fame  depth,  the  grain  which  borders  the 
ambufcade  will  be  fix  feet  and  a  half  from  the  bottom,  rec¬ 
koning  the  thicknefs  of  the  turf,  which  ferves  to  fhow  that 
fuch  a  work  ought  not  to  be  declined  in  arable  ground 
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Guerre,  worked.  When  the  fold  ic-ra  have  fmiffied  the  work, 

« - v a  lubaltcrn  officer  miffi  lead  them  back  to  the  place  delti- 

lied  tor  the  infantry. 

The  ambufeade  being  thus  made  at  i00  paces  from  the 
road  where  the  enemy  are  to  pals,  they  fhould  lead  the 
hones  into  it  one  after  another  by  the  brid'e,  id  as  not  to 
cii  arge  t  e  cr.ti  y  .  the  horlemen  to  range  themfelves  Hand¬ 
ing,  and  holding  the  bridles  in  their  hands,  with  the  reins 
Jlackencd  on  the  horfes  necks.  The  officers  fnould  be  con¬ 
tinually  employed  in  viiiting  the  party,  and  wakino-  thole 
who  ileep  ;  and  be  equally  careful  to  deface  all  traces  of 
the  entry,  that  none  may  appear  near  the  ambufeade. 

Ambufcades  may  be  placed  advantageoully  in  hollow 
roads  when  they  open  obi  quely  behind  that  of  the  enemy, 
as  the  road  lv  (fig.  2.)  which  enters  by  an  acute  an  ;le  upon 
the  route  F  of  the  enemy ;  nor  is  there  greater  difficulty 
in  concealing  themfelves  in  the  gullies  of  lome  rivulet  O, 
when  the  borders  are  of  a  fufficient  height,  or  have  fi.rubs 
that  run  parallel  with  the  road  of  the  enemy.  It  Is  extreme¬ 
ly  dangerous  to  fix  there  when  the  road  of  the  enemy  ao- 
proaches  towards,  or  erodes  too  near,  the  ambufeade,  as 
they  cannot  fail  to  difeover  it. 

As  thefe  gullies  are  not  very  large,  it  is  neceffary  to  have 
a  number  of  ways  to  rufh  out  quickly  on  the  enemy  :  We 
fuppofe  four,  H,  H,  H,  H,  by  which  the  cavalry  can  dart 
out  fuddcnly  upon  the  enemy  at  F. 

It  .will  be  proper,  before  the  placing  the  party,  to  caufe 
the  rivulet  to  be  cut  fomewhat  higher,  to  give  it  a  new 
courfe  I,  fo  that  the  horfes  feet  may  be  dry  in  the  gullies, 
and  make  lefs  noife  ;  and  the  fhorter  way  they  have  to  go, 
they  will  more  certainly  fucceed.  The  commanding  officer 
will  not  fail  to  difpofe  them  in  fuch  manner,  that  the  whole 
can  lufh  out  at  once  by  the  four  paflages,  and  pour  in  great 
numbers  upon  the  flank  of  the  enemy. 

In  fuch  fort  of  ambufcades,  the  commanding  officer  fhould 
himfelf  be  the  (entry,  leaning  upon  the  edge,  and  covering 
himfelf,  fo  that  he  may  fee  every  thing  without  being  per¬ 
ceived.  r 

In  deierte.d  villages  they  may  fix  an  ambufeade  in  the  gar- 
-  ......  dens  0  (fig.  t.),  or  in  the  barns  Id.  1  he  doors  frontier 

DXXVII.  the  enemy  mufi  be  fhut  up,  and  the  pafiages  which  are 
marked  by  fmall  dots  made  life  of ;  for  it  is  a  general  rule 
in  all  ambufcades,  to  Tally  forth  in  fuch  manner  as  to  take 
the  enemy  obliquely  behind  their  front. 

You  ought  never  to  employ  infantry  in  the  ambufcades 
we  have  been  deferring,  where  the  cavalry  ad,  unlefs  to  fa¬ 
vour  their  retreat  :  but  when  you  go  at  hazard,  feeking  to 
draw  the  enemy  into  an  ambufeade,  then  the  infantry  fhould 
have  their  turn.  Neither  woods,  villages,  nor  any  places 
which  are  much  covered,  are  proper  for  them  ;  however  un- 
lkdled  an  enemy  may  be,  he  will  not  follow  a  party  on  the 
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ground,  at  ten  feet  from  one  another,  and  above  five  or  f,  „  ' 
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flcirts  of  a  foitllj,  or  in  the  neighbourhood  of  lome  covered 
place  :  for  which  reafen,  there  are  no  places  fitter  for  fuc- 
ceeding  with  ambufcades  of  infantry,  than  heaths,  hilly 
countries,  hollow  roads,  corn-fields,  ditches  at  the  fide  of 
great  caufeways  ;  provided  always  that  you  do  not  plant 
them  on  roads  that  lead  to  your  army,  for  then  the  enemy 
will  t?.ke  care  how  he  purfues  you  too  far. 

When  you  would  place  an  ambufeade  on  a  heath,  or  in 
a  country  full  of  little  hills,  your  infantry  muit  lie  down 
with  their  bellies  on  the  ground.  If  there  is  forne  water 
near  them,  it  may  fuggeft  to  them  to  wet  their  clothes  and 
cover  them  with  duit,  to  give  them  the  colour  of  the 
ground  :  but  that  this  party  fo  laid  on  the  ground  may  not 
be  crufhcd  or  trod  upon  by  the  enemy’s  horfe  when  hur¬ 
ried  dong  with  violence,  they  imift  preferve  the  flank  of 
tlie  ambufeade  I,  next  the  enemy,  with  a  bar  K,  which 
may  be  nude  in  a  hurry  with  fome  flakes  drove  in  the 


feet  high,  held  together  by  crofs  pieces  tied  above  five  ka  Gu*rr« 
from  the  ground,  which  can  be  eaiily  done  in  the  nefeh.*~VNl 
bourhood  of  a  wood.  The  time  for  the  infantry  to  fire  is 
when  the  enemy’s  cavalry  L,  paffiner  before  the  front* 
firetch  their  flank  the  whole  length  of  the  ambufeade  ;  then 
your  cavalry  M  mufl  quickly  face  about  and  attack  the 
enemy.  1  heii  defeat  will  be  lo  much  the  more  certain,  as 
hre  of  your  infantry  happens  to  have  driven  their  fq’ua- 
th  ons  into  confufion.  ^ 

I  o  ambufh  in  the  ditch  of  a  great  caafeway,  you  mufl 
choofe  the  deepeft  place,  and  at  the  edge  of  a  corn-field 
which  is  pretty  high,  and  there  place  your  people  fitting  or 
kneeling.  You  fhould  colledl  as  many  fmall  round  bufhe® 
as  poffible,  which  are  to  be  found  in  plenty  in  the  country 
which  fhould  be  planted,  as  it  naturally,  along  the  fide  of 
the  road  in  front  of  your  party,  and  beyond  the  ambufeade 
on  the  fide  you  cxpedl  the  enemy,  and  here  and  there  fo 
open,  that  the  enemy  being  accuilomed  to  them  may  pafs 
without  diflrufl.  You  fhould  then  make  the  corn  lean  over 
to  cover  the  ambufeade  ;  but  if  there  is  none  near  enough 
the  ditch,  you  mufl  have  as  many  fquares  cut  in  the  manner 
directed  above  as  will  cover  the  edge  of  the  ditch.  Some  of 
the  corn  fo  transplanted  fhould  be  beat  down,  but  to  appear 
as  if  done  by  hail  or  wind. 

Mr  Jeney  ambulhed  in  this  manner  with  50  men,  when 
under  the  command  of  Captain  Palafti,  who  advanced  with 
lus  cavalry  upon  the  caufeway  leading  to  Strafbourg  ;  and 
as  loon  as  lie  was  perceived,  400  Bavarian  dragoons  advan- 
cec  to  attack  him  :  he  wheeled  about,  and  the  dragoons  be¬ 
lieving  themfelves  mailers  of  the  booty,  did  not  fail  to  pur¬ 
ine,  and  arrived  before  the  ambufeade  without  fufpe&ing. 

Mr  Jeney  let  their  front  pafs,  and  fired  fuch  a  deadly  fire 
upon  their  centre,  that  he  brought  to  the  ground  17  killed 
or  wounded  :  at  the  fame  time,  the  cavalry  who  pretended 
to  fly,  faeed  about  and  attacked  the  enemy,  and  would 
have  completed  their  defeat,  if  it  had  not  been  for  the  great 
fupport  of  cavalry  and  infantry  hurrying  out  of  Strafbourg 
to  fullain  the  dragoons ;  neverthelefs,  he  carried  off  more 
than  50  horfes. 

An  officer  having  placed  his  infantry  in  ambufeade, 
ought  to  fend  on  the  cavalry  at  day-break,  a  non-commif- 
lioned  officer  with  fix  of  the  beft  mounted  horlemen  ma¬ 
king  the  advanced  guard  :  they  fhould  advance  as  far  be¬ 
fore  the  party  as  the  commanding  officer  can  fee.  At  light 
O"  enemy,  they  fhould  begin  to  retire  (lowly  without 
fly  mg,  at  leall  till  the  enemy  comes  to  purfue  with  keen- 
nefo  .  in  that  cafe,  the  advanced  guard  makes  the  rear¬ 
guard,  and  may  drop  a  few  (hot  at  the  enemy,  to  harafs 
them  and  draw  them  on,  or  make  pretended  delays  to  ex¬ 
cite  them  to  puifue,  till  they  fall  by  degrees  into  the  am¬ 
bufeade. 

When  yon  cannot  place  your  infantry  in  ambuffi  without 
having  a  village  between  them  and  the  enemy,  the  cavalry 
fhould  not  be  fent  beyond  the  village,  becanfe  the  enemy 
will  never  expofe  themfelves  to  crois  it  in  following  your 
party,  for  fear  of  falling  into  fome  lnare  :  but  inftead  of  go- 
ing  beyond  it,  your  cavalry  fhould  enter  the  village,  and  de¬ 
mand  refrefhment  for  50  men,  if  the  party  are  fco;  then 
make  three  or  tour  pcafants  carry  orders  to  the  magistrates 
of  the  villages  that  are  towards  the  enemy,  to  come  to  you, 
and  regulate  the  delivery  of  waggons  and  forage,  or  fome 
other  pretence.  As  the  peafants  will  not  fail  to  acquaint 
the  enemy,  and  to  deferibe  your  ftrength  and  fituation  ac¬ 
cording.  to  what  they  have  heard,  the  enemy  will  certainly 
come  witn  fuperior  force;  and  that  tliey  may  come  more 
fpeedily,  they  will  bring  no  infantry. 

As  foon  as  the  peafants  are  gone,  you  mufl  be  careful  to 
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t  none  of  the  inhabitants  leave  the  place,  and  fend  con- 
nually  fomellrong  patroles  to  the  rear  on  the  road  of  your 
.-treat,  and  efpeciaily  to  the  paffages  by  which  they  can  cut 
iff  your  communication  with  the  ambufcade.  Every  horfe- 
lan  holding  his  horfe  by  the  bridle  muff  be  ready  to  mount, 
p  that  upon  the  enemy's  appearing  you  may  retire  quickly 
om  the  village,  and  fall  back  one  after  another  uoon  your 
mbufcade. 

When  a  partifan  has  no  infantry,  he  may  form  an  am- 
Wcade  with  cavalry,  which  fhould  be  as  near  as  poffible  to 
le  enemy.  In  the  niglit,  he  fhould  fend  out  two  or  three 
aogons  coveied  with  white  linen,  that  they  may  be  feen  at 
diftance  :  care  muff  be  taken  that  the  harnefs  be  in  good 
jrder,  that  no  troublefome  accident  happen  by  the  want 
attention  to  it.  Each  carriage  to  have  four  horfes  mount¬ 
'd  by  two  dragoons  difguifed  like  waggoners,  with  their 

(ms  in  the  hands  of  tw^o  or  four  comrades  concealed  in  each 
aggon,  fo  that  they  may  repulfe  any  patrole  they  chance 
fall  in  with. 

The  waggons  fhould  go  flowly  on  fome  road  parallel  to 
jU  front  of  the  enemy,  and  palling  at  fome  diftance  from 
lieir  poft  (for  it  is  not  neceffary  that  they  pafs  through 
Jem),  and  regulate  their  march  fo,  that  they  may  be  with- 
I  half  a  league  of  the  ambufcade  at  day-break,  and  readily 
jrceived  by  the  enemy  ;  then  let  them  flop  while  one 
founts  a  tree  or  fome  height  to  fee  round  them.  When 
ley  perceive  the  patrole  of  the  enemy,  theymuft  move  off, 
Ir  the  others  will  not  fail  to  follow  ;  but  if  the  enemy  ap- 
jars  not  to  be  inclined  to  follow,  which  tiie  noii-commif- 
|ned  officer  muft  attend  to,  and  make  one  of  the  drivers 
»p,  as  .if  fomething  were  the  matter  with  his  waggon, 
lich  will  draw  them  on  till  they  fall  into  the  ambufcade. 
.Among  the  thoufand  opportunities  that  the  different 
lurches  of  the  enemy  offer  for  ambuffiades,  there  is  none 
nure  proper  than  the  retreat  of  an  army  which,  decamps  to 
fjl  back.  When  a  partifan  happens  to  get  information  of 
iion  the  eve  by  good  fpies,  he  ought  to  fet  out  immedi- 
:ly  with  his  whole  party,  making  fucli  a  round  as  has 
:n  drawn  in  fig.  i.  leaving  his  infantry  in  ambufcade  at 
f-way. 

jThe  cavalry  muft  be  diligent  to  arrive  at  the  place  of  am- 
hfcade  by  day-break,  which  ought  to  be  placed  on  the  route 
tjit  the  enemy  is  to  take,  and  two  or  three  leagues  in  the 
rjr  ol  his  camp. 

To  be  more  fecuie  of  his  retreat,  he  fhould  leave  two  or 
tfee  detachments  of  cavalry  between  him  and  his  infantry, 
«ja  good  diftance  from  one  another  ;  the  remainder  to  line  ‘ 
te  road  in  fever al  ranks  parallel  to  it,  and  300  or  400 
Jpes  behind  one  another,  concealed  from  the  view  of  paf- 
ffigers  by  the  favour  or  hollows,  woods,  or  hills. 

I-  The  lirft  line  being  near  the  road,  muft  take  care  of  fut- 
equipages,  &c.  which  are  the  forerunners  of  an  army, 
ad  the  firft  to  decamp  when  they  are  retiring.  When  they 
frure  fome  waggons  or  mules,  the  firft  detachment  fhould 
ps  them  to  the  fecond,  and  fo  on  till  they  come  to  the  in* 
fu  try. 

You  muft  haften  to  carry  off  what  you  can  for  a  full 
fjarter  ot  an  hour  ;  after  which  you  mull  pvefsyour  retreat, 
feeding  that  the  alarm  will  foon  pafs  to  the  army,  and  the 
lidit  troops  be  inftantly  at  your  heels. 

Sect.  X.  Of  the  Retreat . 

Every  march  in  withdrawing  from  the  enemy  is  called  a 
rteat.  That  which  is  done  in  fight  of  the  enemy,  who 
pfrlues  with  a  fuperior  force,  makes  the  prefent  fubjedt  ; 
ad  is,  w  ith  reafon,  looked  upon  as  the  glory  of  the  profef- 
^1.  It  is  a  manoeuvre  the  moft  delicate,  and  the  propereft 
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to  difplay  the  prudence,  genius,  courage,  and  addrefs  ox  an 
officer  who  commands. 

The  fuccefs  of  the  retreat  depends  upon  the  knowledge 
of  the  country  that  is  to  be  palled  over,  and  the  goodnefs  of 
the  difpohtion  that  is  made  for  the  troops  to  defend  them- 
felves.  The  firft  offers  advantages,  and  contributes  greatly 
to  the  feizing  them ;  the  fecond  reilrains  the  ardour  of  the 
enemy,  and  keeps  up  the  force  of  a  party  to  its  higheft 
pitch.  Both  deferve  to  be  ftudied. 

1  ft,  Every  officer  who  commands  a  detachment  ought  to 
apply  himfelf  carefully  to  reconnoitre  every  ftep  he  takes, 
and  examine  perfe&ly  every  route  that  can  conduct  him 
from  one  place  to  another ;  he  fhould  obferve  attentively  all 
the  ftratagems  that  can  be  employed  for  ambufhing  infan- 
try,  or  polling  cavalry  ;  the  courfe  of  rivers,  their  bridges 
and  fords  ;  the  roads  moft  covered  with  woods,  hills,  gullies, 
and  villages  ;  and,  in  a  word,  he  fhould  know  all  the  advan¬ 
tages,  as  well  as  the  dangers,  that  lie  in  his  way.  It  will 
be  eafy  for  him  to  acquire  a  knowledge  of  all  this,  if  he 
will  ufe  the  method  recommended  in  a  former  fedlion. 
With  the  affiftance  of  fuch  a  plan  as  is  there  deferibed,  he 
may  regulate  his  retreat  with  eafe,  and  put  it  in  pradice  to 
advantage,  profiting  by  every  means  proper  for  his  defence, 
or  furprifing  the  enemy. 

2dly,  'The  difpofitions  that  ought  to  be  made  for  a  par¬ 
ty,  to  fuftain  their  retreat  in  the  face  of  the  enemy,  depend 
upon  the  number  and  kind  of  troops  in  both  corps  ;  for  they 
muft  be  varied  according  as  they  happen  to  be  of  cavalry  or 
infantry  united,  or  of  either  fmgly. 

t  Every  forced  retreat  in  confluence  of  an  unfortunate  ac¬ 
tion,  would  be  almoft  impracticable,  if  it  were  not  premedi¬ 
tated  before  you  come  in  prefence  of  the  enemy,  or  when 
you  are  obliged  to  fly  by  unknown  roytes.  That  which 
can  be  made  in  a  fog,  or  in  the  night,  is  eafieft,  when  your 
rear  is  fecured,  as  you  can  flip  out  of  fight  of  the  enemy 
without  any  difficulty,  and  they  will  be  afraid  of  following 
you  for  fear  of  being  fiirprifed  in  the  dark  :  we  fhall  only 
therefore  fpeak  of  that  which  is  to  be  made  in  open  day,  and 
under  the  fire  of  the  enemy. 

To  conduct  it  properly,  you  muff  abfolutely  know  the 
ftrength  of  the  enemy ;  for  it  is  fhamefu!  to  be  the  dupe  of 
a  falie  alarm,  and  to  retreat  precipitately  from  an  ill  founded 
fear  at  the  approach  of  an  inferior  enemy.  You  muff  there¬ 
fore  be  convinced  of  his  great  fuperiority,  and  know  what 
his  party  con  fills  of. 

If  they  come  with  a  ffrong  cavalry,  united  to  a  more  nu¬ 
merous  infantry  than  yours,  you  muff  immediately  render 
their  aCting  ulelefs,  by  hurrying  your  inrantry  as  quick  a3 
poffible  to  retreat  to  the  firft  place  where  they  can  lie  in  am- 
bufh,  and  ferve  the  cavalry  advantageoufly,  if  they  can  draw 
on  thofe  of  the  enemy,  as  has  been  faid  in  fpeak  in  g  of  am- 
bufeades. 

To.  conceal  from  the  enemy,  and  favour  the  departure  of 
your  infantry,  you  fhould  caufe  your  cavalry  to  advance, 
and  pretend  as  if  they  were  going  to  attack  the  enemy  A 
(fig.  2.),  your  party  forming  into  two  divi lions  B  and  C, 
each  drawn  up  in  two  lines,  the  fecond  double  the  firft,  and 
dilpofed  as  in  the  plan. 

The  divilion  C  is  to  retire  firft  roo  or  2CO  paces,  and 
then  fronting  the  enemy  divide  into  two  wings,  leaving  an 
interval  for  the  paffage  of  the  divifion  B,  who,  in  retiring, 
muff  leave  a  rear-guard  at  50  paces,  which  muft  be  divided 
into  feveral  parties  D,  to  fcamper  about  the  enemy's  front; 
and  in  cafe  they  appear  defirous  to  attack  you,  your  fm?.U 
parties  muff  keep  a  conflant  fire,  particularly  on  the  fides 
that  advance  the  moll and  continue  this  manoeuvre  till  they 
have  joined  the  divifion  C,  which  fhould  immediately  detach 
fome  final!  parties  of  the  bell  mounted  to  ferve  for  a  rear¬ 
guard* 
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guard,  and  to  harafs  the  enemy,  till  the  divifion  B  is  drawn 
uo  100  paces  in  the  rear,  and  divided  into  wings,  leaving 
an  interval  for  the  divifion  C  to  pafs  through  in  its  turn  ; 
and  continue  to  manoeuvre  it  in  this  manner,  till  you  draw 
the  enemy's  cavalry  under  the  fire  of  your  infantry. 

When  the  force  of  the  enemy  confifts  of  cavalry  alone, 
your  infantry  (marked  in  the  plan  by  dotted  right  angles) 
fhould  retire  jointly  with  the  cavalry,  at  lead  if  the  country 
docs  not  expofe  you  to  be  furrounded  by  forne  covered 
place ;  becaufe  in  that  cafe  your  infantry  fhould  go  and  oc¬ 
cupy  that  place,  and  form  an  ambufcade. 

The  reft  of  the  infantry  fhould  place  tliemfelves  in  the 
fecond  line  of  each  divifion.  If  the  enemy  approaches  the 


fir  ft  line  too  near,  they  fhould  fall  lightly  back  upon  the 


two  wings  of  the  fecond,  opening  the  centre  quickly  for  the 
infantry  to  fire  upon  the  enemy  in  platoons,  at  the  fame 
time  that  your  cavalry  detach  feveral  fmall  parties  to  ad¬ 
vance  brifkly  to  prevent  the  enemy’s  forming,  who  were 
thrown  into  Confufion  by  the  fire  of  the  infantry.  The  di¬ 
vifion  which  retires  will  force  its  march,  and  go  to  a  greater 
Or  lefs  diflance  according  to  the  purfuit  of  the  enemy.  1  he 


fuftaining  divifion  muft  fall  back  afterwards  till  it  has  paffed 
between  the  wings  of  the  fecond  divifion,  who  muft  then 
make  the  manoeuvre  of  the  firft,  continuing  it  alternately  till 
the  enemy  defifts  from  the  purfuit. . 

To  facilitate  the  retreat  of  the  infantry,  'and  gain  fome 
way  on  the  enemy,  many  have  been  of  opinion  that  they 
ought  to  tranfport  them  in  waggons.  But  when  the  enemy 
is  at  our  heels,  the  time  is  very  ill  employed  in  colle&ing 
carriages  and  harnafiing  them  :  thofe  moments  are  too  pre¬ 
cious  ;  and  fhould  be  employed  in  caufing  the  infantry  to 
move  off  quickly,  by  which  they  will  not  be  expofed  to  a 
tram  of  waggons  taken  in  hafte,  which  may  foon  break,  or 
be  put  out  of  order,  and  may  flop  the  whole  line  ;  which  not 
only  retards  the  infantry,  but  likewife  the  cavalry,  when 
they  find  the  route  they  were  to  have  taken  blocked  up  with 
broken  carriages. 

When  there  happens  to  be  a  wood  in  your  rear,  you  need 
not  enter  it  if  the  enemy  follows  you  clofe,  and  is  prevented 
by  your  ftrength  :  it  is  better  to  coaft  along  it  by  the  route 
marked  G,  for  fear  of  his  coming  round  you  ;  but  if  you 
cannot  avoid  crofting  it,  the  divifion  C  fhould  pafs  quickly, 
and  at  getting  out  face  to  the  two  flanks  of  the  wood. 
The  divifion  B  is  to  remain  at  the  entrance  of  it,  till  they 
judge  that  the  divifion  C  is  fufficiently  advanced,  and  then 
fall  back,  leaving  the  infantry  for  a  rear-guard  during  the 
whole  paffage  through  the  wood  :  at  which  time  the  whole 
fhould  refume  their  firft  difpofition. 

In  all  defiles,  and  paffages  of  bridges,  the  fame  manoeuvre 
fhould  be  ufed  as  for  woods :  but  the  firft  divifion  having 
palled,  they  fhould  form  facing  the  enemy ;  and  the  infan- 
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try  likewife  draw  up  on  the  other  fide,  upon  the  edge  of  the 
river. 

When  the  country  through  which  you  are  to  retire  hap.  ^ 
pens  to  be  mountainous,  the  divifion  which  falls  back  fhoul-:l 
guard  the  heights  by  fmall  detached  parties,  or,  if  poll: hie 
guard  them  themtelves. 

A  body  oF  cavalry  retreating  without  infantry,  ought  to 
form  in  three  lines  at  200  paces  behind  one  another;  the  two 
laft  extending  their  fiont,  that  they  may  appear  more  nu¬ 
merous,  and  draw  up  on  the  two  fides  out  of  the  road.  The 
firft  line  being  attacked,  the  fecond  is  to  fuftain  it,  the  third 
to  wait  the  retreat  of  the  firft,  and  to  fuftain  the  fecond,  and 
continue  to  do  fo  alternately. 

If  the  enemy  feem  to  quit  the  purfuit,  the  whole  corns 
muft  relume  the  order  of  an  ordinary  march  ;  with  this  pre¬ 
caution,  that  the  rear-guard  be  reinforced,  and  the  advanced 
guard  weakened. 

As  to  the  retreat  of  a  fmall  detachment  of  cavalry,  fuch 
as  go  to  reconnoitre  the  enemy,  to  difeover  their  march,  to 
carry  off  fome  officer,  or  for  fome  other  commifiion,  as  they 
arc  not  numerous  enough  to  Ikirmifh  and  retreat  by  rule, 
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they  have  but  two  ways  to  choofe  ;  either  to  fly,  or  break 
through  the  enemy.  They  ought  to  determine  for  the  lad, 
when  their  retreat  is  cut  off  on  all  fides,  fo  that  they  have 
no  other  way  to  efcape  but  by  cutting  their  way  through 
the  enemy  fword  in  hand  :  but  flight  is  always  lefs  hazar¬ 
dous  when  it  is  practicable. 

If  the  officer  is  certain  of  the  fidelity  of  his  men,  and 
their  attachment  to  him  ;  and  fees  that  they  cannot  get  out 
of  fight  of  the  enemy,  but  are  ready  to  fall  into  their  hands; 
he  ought  to  try  one  means  Hill,  which  has  been  known  fre¬ 
quently  to  fucceed.  He  fhould  difperfe  his  party  by  two 
and  two,  by  the  favour  of  the  firft  covered  place,  where  they 
may  be  at  liberty  to  take  fo  many  different  routes.  It  is 
evident  that  two  men  may  wind  From  right  to  left,  and 
efcape  more  eafily  than  a  party  of  1 2  or  20,  who  cannot 
move  fo  freely. 

Mr  Jeney  made  ufe  of  fuch  an  expedient  faccefsfully  in 
Italy,  when  the  Spaniards  having  advice  of  his  detachment 
having  flipped  to  the  rear  of  their  army,  they  cut  off  his  re¬ 
treat  011  all  fides.  The  whole  party  being  difperfed,  he 
took  two  huffars  with  him,  and  was  followed  fo  clofe,  that 
every  inftant  he  thought  he  muft  be  taken  ;  however,  he  fa- 
ved  himfelf  by  crofting  a  marfhy  pond.  1  he  enemy  ran  to 
turn  him,  but  he  got  fo  far  before  them,  that  they  could 
not  take  him.  He  got  fafe  to  his  poll,  and  in  three  days 
the  whole  detachment  met  without  the  lofs  of  a  man  ;  which 
will  prove,  that  in  fuch  a  fituation  we  need  not  defpair,  and 
that  in  extreme  necefiity  the  paffage  of  a  river  or  morals 
ought  not  to  be  declined. 
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Sect.  I.  Of  Attach 

$  I.  Maxims  or  Principles  to  be  obferved  in  the  Attack  of 
Places . 

1.  rT'HE  approaches  ought  to  be  made,  without  being 
A  feen  from  the  town,  either  dire&ly,  obliquely,  or 
in  flank. 

2.  No  more  works  Ihould  be  made  than  are  neceffary 
for  approaching  the  place  without  being  feen  ;  that  is,  the 
befiegers  ought  to  carry  on  their  approaches  the  Ihorteft 
way  poffible,  confident  with  being  covered  againft  the  ene¬ 
my’s  fire. 


3.  All  the  parts  of  the  trenches  fhould  mutually  fupport 
each  other,  and  thofe  which  are  fartheft  advanced  ought  not 
to  be  diftant  from  thofe  which  are  to  defend  them  above 
120  or  130  fathoms,  that  is,  above  mulket-fhot. . 

4.  The  parallels  or  places  of  arms  the  moft  diftant  frorn 
the  town,  ought  to  have  a  greater  extent  than  thofe  which 
are  neareft,  that  the  befiegers  may  be  able  to  take  the  ene¬ 
my  in  flank,  Ihonld  they  refolve  to  attack  the  neareft  pa^  ■' 
lels. 

5.  The  trench  Ihould  be  opened  or  begun  as  near 
poffible  to  the  place,  without  expofing  the  troops  too  muc  , 
in  order  to  accelerate  and  diminifh  the  operations  or  t 
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There  is  no  fneh  thing  ?.s  giving  any  exa&  rule  in  re- 
ird  to  the  diftance  which  ought  to  be  obferved  upon  open- 
the  trenehes.  On  level  ground  this  diftance  may  be 
loo  or  900  fathoms ;  but  if  there  fnould  be  a  hollow  way 
It  lie  neighbourhood  of  the  place,  the  befiegers  are  to  take 
vantage  of  it,  and  open  the  trenches  nearer.  In  general, 
Hey  are  to  regulate  themfelves  upon  this  head  according  to 
K  nature  of  the  ground,  more  or  lefs  favourable  to  the 
loening  of  the  trenehes. — We  fhall  fuppofe,  in  the  prefent 
mirk,  that  the  opening  ought  to  be  made  within  800  fa- 
Itoms  of  the  covert  way  ;  the  firft  parallel  within  300  fa- 
ttoms,  the  fecond  within  150,  and  the  third  at  the  foot  of 
tte  glacis. 

\  6.  Care  fhould  be  taken  to  join  the  attacks  ;  that  is,  they 
©ght  to  have  communications,  to  the  end  that  they  may  be 
lie  to  fupport  each  other. 

■  7.  Never  to  advance  a  work,  unlefs  it  be  well  fupported  ; 
|d  for  this  reafon,  in  the  interval  between  the  fecond  and 
tlrd  place  of  arms,  the  befiegers  fhould  make,  on  both  fides 
C  the  trenches,  fmaller  places-'of  arms,  extending  40  or  50 
f  horns  in  length,  parallel  to  the  others,  and  conflrudled  in 
tp  fame  manner,  which  will  ferve  to  lodge  the  foldiers  in 
uio  are  to  protedt  the  works  defigned  to  reach  the  third 
Hice  of  arms. 

■8,  Oblerve  to  plaee  the  batteries  of  cannon  in  the  con- 
tluations  of  the  faces  of  the  pieces  attacked,  in  order  to 
fl  nce  their  fire  ;  and  to  the  end  that  the  aporoaches  be- 
18'  protected,  may  advance  with  greater  fafety  and  expe- 
dioti. 

19.  For  this  reafon  the  befiegers  fhould  always  embrace 
whole  front  attacked,  in  order  to  have  as  much  fpace  as 
equifite^to  plant  the  batteries  on  the  produced  faces  of 
1$  works  attacked. 

10.  Do  not  begin  the  attack  with  works  that  lie  clofe  to 
p  another,  or  with  rentrant  angles,  which  would  expofe 
attack  to  the  crofs-fire  of  the  enemy. 

$2  •  Of  Invefltng. 

"he  firft  operation  of  a  fiege  is  inverting.  The  body  of 
4ops  inverting  a  town  ought  at  leaft  to  be  as  ftrong  again 
j  the  garrifon  ;  they  are  to  divide  themfelves  into  feveral 
rties,  in  order  to  take  pofiefiion  of  all  the  avenues  leading 
)jthe  place.  By  day  they  fhould  keep  themfelves  out  of 
reach  of  cannon-lhot ;  but  as  foon  as  it  is  dufk  they  muff 
Droach  much  nearer,  the  better  to  be  able  to  fiippoit  each 
let . 

P  he  inverting  is  generally  made  by  cavalry  ;  but  when 
country  is  cut  with  ravins  or  hollow  ways,  or  when  there 
woods  in  the  neighbourhood  of  the  place,  then  there 
nift  be  likewife  a  body  of  infantry  to  guard  all  the  avenues, 
even  to  flop  up,  by  a  kind  of  retrenchments,  fuch  as 
right  be  the  eafiert  to  penetrate. 

,  A  few  days  after  the  inverting,  the  army  arrives,  and  is 
dipofed  round  the  town,  according  to  the  ground  taken  up 
h  the  line  of  circumvallation,  and  aftigned  by  the  engineer 
mo  has  the  direction  of  the  fiege.  As  foon  as  the  place  is 
Jitefted,  they  begin  to  trace  the  line  of  circumvallation,  and 
tferwards  they  fet  about  its  conflru&ion. 

§  3.  To  trace  out  the  line  of  Circumvallation . 

I  Before  a  general  begins  the  attack  of  a  place,  he  mufl 
fid  eavour  to  have  as  exadt  a  plan  ©f  it  as.poffible,  by  which 
In  forms  a  defign  of  the  circumvallation  and.  the  attacks, 
he  plan  is  rectified  after-  the  inverting  as  much  as  the  vi- 
*iity  of  the  enemy  will  permit ;  and  thereby  he  may  correct 
defign  traced  at  firrt,  as  far  as  there  may  be  occafton 
ft  corredtion.  It  is  upon  fuch  a  plan,  fo  rectified,  that 
5  fuppofe  a  general  to  proceed.  We.  ft  all  therefore  begin 
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with  explaining  or  tracing  the  operations  of  the  fiege.  We  °f  Sieges.^ 
(hall  exhibit  the  progrefs  of  thefe  operations  from  the  invert-  '  r 

ing  to  the  taking  of  the  place,  in  the  order  they  are  really 
executed.  The  line  of  circumvallation  being  a  fortification 
intended  againft  the  enemy  from  without,  who  fhould  at¬ 
tempt  to  fuccour  the  town,  its  defences  ought  to  be  direct¬ 
ed  againft  that  enemy  5  that  is,  they  ought  to  be  oppofite 
to  the  town  ;  and  the  befieging  army  fhould,  as  we  have  al¬ 
ready  obferved,  be  eneamped  behind  that  line,  that  is,  be¬ 
tween  it  and  the  town.  The  camp  fhould  be,  as  much  as 
pofiible,  without  the  reach  of  cannon-fhot :  therefore,  as  the 
line  of  circumvallation  fhould  be  at  a  greater  diftance  from 
the  place  than  the  camp,  the  reafon  is  ftill  flronger  for  its 
being  alfo  out  of  the  reach  of  the  cannon-fhot ;  which,  whe¬ 
ther  fired  horizontally,  or  at  an  angle  of  10  or  1  2  degrees, 
may  be  reckoned  about  1200  fathoms.  As  the  rear  ©f  the 
camp  fhould  not  be  incommoded  by  the  cannon,  this  part 
ought  to  be  above  1  200  fathoms  diftant  from  the  place ; 
and  we  fhall  fuppofe  that  the  diftanee  ought  to  be  fixed  at 
1400  fathoms  from  the  covert  way.  The  depth  of  the 
camp  may  be  eftimated  at  about  30  fathoms.  From  the 
front  of  the  line  of  circumvallation  there  fhould  be  a  fpace 
of  I  20  fathoms,  to  draw  up  the  army  in  battalia  behind  the 
circumvallation;  which  fpace  added  to  30  fathoms,  fuppo- 
fed  for  the  depth  of  the  eamp,  gives  150  fathoms  ;  and 
this  added  to  the  diftance  from  the  covert-way  to  the 
rear  of  the  camp,  gives  1550  fathoms  for  the  diftance  from 
the  circumvallation  to  the  covert-way. 

This  being  laid  down,  if  the  place  be  a  regular  odtagon,, 
fortified  according  to  M.  VanbanV  firft  method  *,  the"  ra-  *  Sec  Fori*~ 
dius  thereof  will  be  234  fathoms.  This  diftance  being  add-^fw;'w,# 
ed  to  the  1550  fathoms,  then  we  fhall  have  1784.  Or  we 
may  make  it  a  round  number  by  adding  16  fathoms,  which 
are  here  of  no  manner  of  confequence,  and  we  fhall  have 
1800  fathoms  for  the  diftance  from  the  centre  of  thd  place 
to  the  line  of  circumvallation. 

The  radius  of  the  circumvallation  being  thus  fettled, 
from  the  centre  of  the  place,  with  the  diftance  of  1800  fa¬ 
thoms,  you  are  to  deferibe  the  circumference  of  a  circle 
round  the  place.  The  diameter  being  3600  fathoms,  the 
circumference  will  then  take  1  1,314  ;  then  take  the  diftance 
of  120  fathoms,  which  you  are  to  carry  to.  the  circumfe¬ 
rence  above  deferibed.  This  diftance  will  be  in  this  example 
93  times,  and  fomething  over,  which  differs  very  little  from 
3  20  fathoms ;  fo  that  you  may  look  upon  the  polygon  of 
this  circumvallation  as  a  polygon  of  94  fides,  of  j  20  fathoms 
each. 


The  polygon  of  the  cireuinvallation  being  traced,  take  Plafe 
on  each  of  the  extremities  of  its  fide3  the  lines  BD  and  BE,DXXVlir  1 
each  of  15  fathoms  ;  and  from  the  points  D  and  E,  taken  *• 
for  the  centre  and  diftance  of  25  fathoms,  deferibe  two  arcs 
wliieh  cut  one  another  at  the  point  F  ;  from  whence  draw 
the  lines  FDr  FE,  for  the  faces  of  the  redans,  of  the  line  of 
circumvallation  :  thus  it  is  we  form  the  faliant  parts  EFD 
of  this  line,  which  ferve  to  flank  it.  Perform  the  fame  ope¬ 
ration  on  every  fide  of  the  circumvallation,  and  then  you  will 
have  its  principal  line  traced. 

The  parapet  within  muft  be  fix  or  eight  feet  deep  ;  and 
without  make  a  ditch  parallel  to  all  its  parts,  three  or  four 
fathoms  in  breadth.  The.  parapet  of  the  circumvallation 
will  be  {even  feet  and  a  half  high,  and  the  depth  of  the  ditch 
equal  to  the  height  of  the  parapet. 

To  make  the  profile  of  the  circumvallation,  let  .AB  fig. 

2.  he  the  line  level  with  the  eountry,  and  CD  the  fcale  of 
the  profile.  Let  A  be  the  fide  of  the  town,  and  B  that  of 
the  country  ;  take  AE,  of  fix  feet  ;  from  the  point  E,  raife 
the  perpendicular  EF,  of  three  feet,  and  draw  the  line  AF, 
which  will  be  the  talus  of  the  banquette. 


Draws 


Draw  FG  parallel  to  AB,  three  feet  from  F  to  G,  and 
the  line  FG  will  be  the  breadth  of  the  banquette.  On  the 
point  G  raife  the  perpendicular  GH,  upon  the  line  FG, 
four  feet  and  a  half.  Draw  from  the  point  H,  HK,  paral¬ 
lel  to  AB.  Make  HK  feven  feet  and  a  half,  HI  a  foot  and 
a  halr,  draw  GI,  which  will  be  the  infide  of  the  parapet  of 
circumvallation 

From  the  point  K,  let  fall  on  the  line  AB  the  perpen¬ 
dicular  KM  ;  take  KL  a  foot  and  a  half,  and  draw  TL, 


which  will  be  the  upper  part  of  the  parapet  of  the  line  of 
circumvallation.  Take  MN  five  feet,  and  from  the  point 
N  draw  the  perpendicular  NO,  and  fet  off  feven  feet  and  a 
half  from  N  to  O.  Draw  OR  parallel  to  AB,  making  the 
difta  e  three  fathoms  or  i  S  feet  from  O  to  R  ;  draw  the 
line  LN  and  produce  it  to  P,  and  LP  will  be  the  fcarp,  or 
the  outfide  of  the  parapet  of  the  line  of  circumvallation. 
From  the  point  R  raife  RS,  perpendicular  to  OR,  or  paral¬ 
lel  to  ON.  Make  QJl  equal  to  OP,  and  draw  QS,  which 
produce  beyond  S  three  feet  to  V  ;  then  take  SX  fix  feet, 
and  draw  VX,  and  the  piofile  of  the  circumvallation  will  be 
completed. 

This  kind  of  glacis,  VX,  will  ferve  to  raife  the  enemy, 
and  to  expofe  them  more  to  the  fire  of  the  line,  fliould 
they  attempt  to  make  themfelves  matters  of  it,  and  to  cover 
the  paraoet  of  the  circumvallation,  in  the  fame  manner  almoft 
as  the  giacis  of  a  place  covers  the  top  of  the  rampart. 

The  dimenfions  above  given  may  vary  a  little  without  in¬ 
convenience  ;  but  it  would  be  to  no  manner  of  ufe  to  make 
the  lines  ftrongcr  ;  only  you  may  reduce  the  ditch  to  ten  or 
twelve  feet  in  breadth  at  the  top,  and  five  or  fix  feet  in 
depth.  A  ditch  of  lefs  breadth  and  depth,  befides  its  not 
allowing  ground  enough  to  form  a  good  parapet,  would 
have  the  inconvenience  of  being  too  eafy  to  pafs  over  by  the 
enemy.  The  lines  ma|  be  fraifed  (fee  Fraise)  ;  which 
is  dond  when  they  are  to  laft  for  fome  time,  and  the  neigh¬ 
bouring  country  furnifhes  wood  enough  for  the  purpofe. 

Sometimes  a  fore-ditch  is  dug  before  the  lines,  12  or  15 
feet  in  breadth  at  the  top,  and  fix  or  feven  feet  deep  ;  it  is 
made  about  12  or  15  fathoms  from  the  ditch  of  the  line. 
The  defig n  of  it  is  to  flop  the  enemy  when  they  attempt  to 
attack  the  lines,  and  to  make  them  lofe  both  time  and  men 
in  patting  over  it.  As  it  is  expofed  to  the  fire  of  the  lines, 
the  time  the  enemy  mutt:  neceffarily  fpend  in  eroding  will  of 
courfe  occafion  their  lofing  a  great  many  men  ;  and  befides, 
“the  paffage  itfelf  may  throw  them  into  fuch  diforder,  as  (hall 
^prevent  their  attacking  fo  advantageoufly  as  they  would  o- 
therwife  do,  were  it  not  for  tins  obltrudfion.  Between  this 
fore- “ditch  and  the  ditch  of  chcumvallatfon,  at  the  fie^e  of 
Philipfburg,  in  order  to  ftrengthen  the  defence  of  the  cir¬ 
cumvallation,  there  were  like  wife  dug  wells,  which  were  ran¬ 
ged  chequerwife,  of  about  nine  feet  diameter  at  the  mouth, 
and  fix  or  feven  feet  deep.  They  were  fituated  near  to 
each  other,  to  prevent  the  enemy  from  paflingAafily  through 
the  intervening  (paces.  The  Spaniards  pradliled  Something 
of  this  kind  at  the  fiege  of  Arras  in  1654.  Before  the  cir¬ 
cumvallation,  they  dug  a  number  of  holes  two  feet  diame¬ 
ter,  and  a  foot  and  a  half  deep  ;  in  which  they  fattened  flakes 
that  were  capable  of  greatly  obftructing  the  paffage  of  the 
cavalry.  See  Plate  DXXIX. 

'  A  line  of  circumvallation  requires  a  ftrong  army  to  de¬ 
fend  it.  We  have  found  the  circumference  of  the  line 
which  we  have  been  now  tracing,  namely,  of  94  fides,  each 
of  120  fathoms,  to  be  11,280  fathoms  ;  out  ot  this  number 
the  gorges  of  the  redans  are  to  be  dedufled,  but  then  their 
faces  are  to  be  added.  The  gorges  have  30  fathoms  ;  and 
the  two  faces  which  have  50,  give  an  overplus  of  20  fa¬ 
thoms  on  each  redan  ;  that  is,  to  the  number  above  men¬ 
tioned  of  11,280  fathoms,  add  as  many  times  20  as  there  are 
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redans,  in  order  to  have  the  entire  circumference  of  the  cir-  Of  '  * 
cumvallation.  This  circumference  has  95  redans;  there- 
fore  we  mutt  add  94  times  20,  or  1880,  which  will  make 
1 3,160  fathoms  for  the  whole  circumference.  This  num¬ 
ber  being  divided  by  2282  (which  is  the  number  of  fathoms 
contained  in  a  French  league)  gives  about  five  leagues  and  a 
half.  Now  it  is  clear,  that  fo  great  an  extent  of  ground 
requires  a  very  numerous  army  to  guard  it.  We  may 
make  a  calculation  pretty  near,  by  fuppofing  that  every  fob 
dier  drawn  up  in  a  line  occupies  a  fpace  of  three  feet,  that 
is,  halt  a  fathom  ;  that  the  foldiers  are  four  deep  ;  and  that 
the  army  is  drawn  up  in  two  lines,  which  will  give  eight 
ranks  of  foldiers.  Each  rank  containing  26,320  foldiers, 
the  circumference  of  the  circumvallation  being  13,160  fa¬ 
thoms,  the  eight  ranks  will  therefore  make  210,560  men. 

To  thefe  we  fhould  like  wife  add  about  1 2,oco  or  15,000 
men  for  the  works  of  the  attack,  which  would  form  an  army 
of  about  225,000  men.  And  ns  it  is  not  euttomary,  at  leaf! 
in  Europe,  to  fend  fuch  ftrong  armies  into  the  field,  from 
thence  it  follows,  that  the  circumvallations,  and  the  lines  in 
general,  when  they  are  of  a  very  great  extent,  are  extreme¬ 
ly  difficult  to  guard.  And  indeed  the  moft  celebrated  ge¬ 
nerals  have  been  divided  in  their  opinions  upon  this  fubjeft. 

They  all  agree  that  there  are  certain  cafes  in  which  they 
may  be  of  fome  advantage,  efpecfally  when  they  are  of  a 
narrower  compafs,  and  the  defign  of  them  is  to  flop  up  the 
entrance  of  a  country  of  a  fmall  extent ;  but  if  they  are  very 
large,  it  is  extremely  difficult  to  defend  them  when  attacked 
by  a  fkilful  enemy. 

It  was  heretofore  the  cuftom  to  add  great  outworks  to 
the  lines,  fuch  as  horn  and  crown  works,  tenailles,  See.  All 
the  circumvallations  of  the  towns  that  were  befieged  during 
the  wars  between  Spain  and  Holland,  under  the  princes  of 
Orange,  were  remarkable  for  this  fort  of  works.  T  hefe 
have  been  fince  laid  ailde,  becaufe  we  find  that  even  a  line, 
with  its  fimple  redans,  is  very  difficult  to  guard  ;  and  fuch  a 
number  of  outworks  does  but  increafe  its  circumference. 

The  modern  lines  have  only  a  few 'fmall  half-moons  A,  be-  pjatc 
fore  the  gates  of  the  circumvallation,  placed,  like  thofe  ofDXXVli!, 
the  towns,  againft  the  middle  of  the  curtains  ;  the  entrance  fe1’  ? 
is  (hut  up  by  wooden  barriers,  and  fometimes  by  chevaux- 
de-frize,  and  other  contrivances,  which  will  hinder  the  paf¬ 
fage  from  being  eafily  forced. 

The  lines  having  very  little  elevation,  (land  in  no  need  of 
baftions  to  be  flanked  in  all  their  parts,  like  thofe  in  the  cir¬ 
cuit  of  a  town.  Redans,  which  are  of  more  fimple  and  ex¬ 
peditious  conftrudtion,  are  fufticient.  The  angle  they  make 
with  the  curtain  is  always  very  obtufe,  to  the  end  that  the 
foldier  being  placed  on  the  face  of  the  redan,  may  be  the 
better  able  to  defend  its  approach.  It  is  cuttomary  indeed 
to  make  baftions  in  thofe  parts  where  the  lines  form  fuch 
angles  as  could  not  be  fufificiently  defended  by  redans.  T  et, 
whenever  it  may  be  judged  ncceffary,  the  line  of  circumval¬ 
lation  may  be  fortified  with  baftions.  The  greateft  part  of 
the  lines  at  the  fiege  of  Philipfburg  was  flanked  in  this  man¬ 
ner,  as  may  be  feen  in  Plate  DXXIX.  The  battions  increafe 
the  circumference  of  the  circumvallation  ;  and  probably  the 
reafon  why  they  were  uicd  at  the  fiege  of  Philipfburg,  was 
becaufe  the  circumvallation  was  of  a  very  fmall  extent. 

At  the  point  of  the  redans,  batteries  are  ere&ed  to  fire 
the  cannon  a  barbette  over  the  parapet;  and  the  famejs 
pra&ifed  wherever  the  cannon  are  placed  on  the  line  of  cir¬ 
cumvallation.  > 

Hitherto  we  have  fuppofed  that  the  circumvallation  ua 
regular ;  but  even  were  it  irregular,  the  conttru&ion  of  1 
wonld  differ  very  little  from  that  which  we  have  jult  «oW 

A  -general -ought  to  poffefs  himfelf  of  all  P^ccsJyc^ 
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commanded,  when  it  is  poffible  to  extend  to  the  faliant  angle  of  the  covert-way  before  til's  Of  sieges. 


Jpch  the  lines  may  b - - - ,  . .. 

it  without  carrying  the  circumvalhtion  to  too  great  a 

[iftance.  He  foould  likewife  take  all  advantages  arifing 
oiR  the  nature  of  the  ground,  as  precipices,  eminences,  ri¬ 
ps,  brooks,  morafles,  and,  generally  fpeaking,  whatever  is 
opable  of  rendering  the  camp  of  difficult  accefs.  If  there 
ire  any  woods  or  bulhes  within  its  inclofure,  it  will  be  right 
p  cever  it  in  thofe  parts  by  felling  the  trees,  and  therewith 
iiaking  a  proper  fence. 

The  tracing  of  the  lines  is  a  matter  of  no  difficulty,  if 
ton  have  a  good  map  of  the  adjacent  country  ;  fince  you 
tove  only  to  bring  the  feveral  parts  of  the  line  nearly  within 
Sco  fathoms  of  the  centre  of  the  place,  and  to  take  care 
tat  there  (hall  be  about  120  fathoms  from  the  point  of  one 
‘dan  to  another. 

Nor  is  there  any  difficulty  in  transferring  this  line  to 

re  ground  ;  the  operation  is  too  eafy  to  thofe  who  know 
little  of  pra&ical  geometry,  to  lofe  any  time  in  explaining 
I  here. 

When  the  garrifon  is  numerous  enough  to  difturb  the 
tficgim/  army,  another  line  is  traced  in  the  rear  of  the 
*mp,  called  the  line  of  counters  dilation.  As  it  is  intended 

tl»  oppofe  a  far  lefs  confiderable  body  of  troops,  it  is  never 
cade  fo  itrong  as  the  line  of  circumvallation  ;  but  it  is  con- 
te  f*u&ed  on  the  very  fame  principles,  as  the  figure  will  luffi- 
X.  fcntly  foow. 

}  4  •Of  the  Park  of  Artillery. 

The  park  of  artillery  is  the  place  which  contains  the 
Cnnon,  bombs,  powder,  and  in  general  all  military  imple¬ 
ments  and  machines  that  have  any  relation  to  the  artillery, 
pis  park  foould  be  placed  where  there  is  leaft  danger  of 
ting  infulted  by  the  enemy.  It  ought  to  be  without  the 
*pch  ot  cannon-foot,  and  inclofed  within  a  particular  fpot, 
Viich  foould  be  fortified  alfo  by  a  line,  con  filling  ©f  a  ditch 
?sd  a  parapet,  flanked  with  redans  in  the  fame  manner  as 
tie  circumvallation.  Nothing  foould  be  negleded  that  is 
tapable  of  fecuring  it  either  from  the. attacks  of  the  enemy, 
Ifom  any  other  poffible  damage. 

§  S'  V  the  "Trenches  and  Parallels* 

While  the  line  of  circumvallation  is  finifoing,  all  the 
merials  neceflary  for  the  conflru&ion  of  the  trenches  are 
jst  ready,  and  the  engineer,  who  has  the  direction  of  the 
fige,  examines  on  the  fpot  the  moil  proper  place  for  the 
aacks,  and  the  figure  they  ought  to  have* ;  and  of  thefe  he 
Hikes  a  particular  plan. 

We  have  fuppofed  that  the  place  is  regularly  fortified, 
on  level  ground  ;  lo  that  here  it  is  indifferent  on  which 
£e  the  attack  is  begun.  It  is  iuflicient  to  explain  the  rules 
At  are  to  be  there  obferved  ;  and  afterwards  to  apply 
Am  to  irregular  towns,  and  to  uneven  grounds.  Let  C 
:  l)g.  2.)  be  the  place  befieged,  and  A  and  B  the  baftions 
packed.  Begin  with  indefinitely  producing  towards  the 
fid  the  capitals  ot  thefe  two  baftions  ;  in  like  manner  pro- 
(-'Ce  the  capital  of  the  half- moon  oppolite  the  curtain  be¬ 
tween  thefe  two  baftions  ;  fet  off  Svoo  fathoms  from  the  fa¬ 
int  angles  D  and  E  of  the  covert-way  to  F  and  G.  This 
<foc,  take  DH,  and  El  of  300  fathoms  ;  and  from  the 
cntreC,  with  the  radius  CPI  or  Cl,  dcfcribe  an  arc,  which 
’’induce  beyond  the  points  PI  and  1  ;  and  on  this  arc  PI  I 
flnlltudl  the  firft  parallel.  Then  on  the  fame  lines,  DF, 
;lly,  take  the  points  M  and  N  140  fathoms  diflant  from 
A  points  PI  and  I ;  and  through  thefe  points  deferibe 
Pm  the  centre  C  another  arc,  on  which  the  fecond  parallel 
*jbonftru£ted.  This  fecond  arc  will  cut  the  produced  c?.- 
pal  ot  the  half  moon  in  the  point  L,  which  is  to  be  ob- 
f*ved,  in  order  to  begin  from  hence  a  trench,  which  foali 
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half-moon.  Laftly,  through  the  points  O  and  P,  the  di- 
ftunce  of  20  or  25  fathoms  from  the  angles  D  and  E,  de¬ 
feribe  from  the  centre  C  a  third  arc,  on  which  the  third  pa¬ 
rallel  is  conllrudled. 

Terminate  the  firft  parallel  by  producing  the  faces  a  h9 
ah  of  the  half-moons  1  and  2,  collateral  to  the  baftions  A 
and  B  ;  but  extend  the  parallel  15  or  20  fathoms  beyond 
the  interfedlion  of  this  prolongation.  The  fecond  parallel 
will  be  lefs  extended  than  the  firil,  by  about  30  fathoms  on 
each  fide ;  and  the  third  alfo  lefs  extended  than  the  fecond* 
by  about  30  fathoms  on  each  fide. 

This  being  done,  you  have  a  foetch  of  the  trenches  and 
the  places  of  arms.  The  bufinefs  now  is  to  trace  the 
trenches,  or  approaches,  without  being  feen  or  enfiladed. 

Take  a  long  ruler,  and  lay  it  on  the  point  G,  fo  that  it 
foali  make,  with  the  produced  capital  EG  of  the  baftion  B, 
an  angle  EGS,  whofe  fide  GS  being  produced,  foali  meet 
no  part  of  the  covert  way,  and  foali  be  diftant  about  10  or 
1  2  fathoms  from  the  angles  to  which  it  approaches  nearelk 
Take  GS  of  an  arbitrary  extent,  as  of  200  or  220  fathoms, 
and  put  the  ruler  on  the  point  S,  fo  that  it  foali  make  with 
GS  fuch  an  angle  GST,  as  that  the  fide  ST  produced 
foali  not  fall  on  any  part  of  the  covert- way,  but  be  10  or 
12  fathoms  diftant  from  the  moll  faliant  parts.  Terminate 
this  fide  in  T,  and  there  make  alfo  a  new  angle  ST  I* 
whofe  fide  TI  foould  terminate  at  the  point  T,  where  it 
meets  the  firft  parallel.  Perform  the  like  operation  on  FH, 
and  it  will  give  you  the  outline  of  the  trenches  as  far  as  the 
firft  parallel. 

At  this  part  of  the  trenches  you  may  make  a  greater 
number  of  turnings  ;  you  may  like  wife  carry  it  in  a  dire£l 
line  to  the  firft  parallel.  The  molt  important  article  is,  to 
take  care  not  to  let  it  be  enfiladed  from  any  part  of  the  co¬ 
vert-way  ;  and  the  fewer  angles  and  turnings  it  makes,  the 
quicker  it  is  conftru&ed,  which  in  transferring  -it  to  the 
ground  is  worthy  of  great  attention-  Take  care  alfo,  that 
its  extremity,  I,  do  not  fall  far  from  the  point  where  the  pro¬ 
duced  capital  of  the  baftion  meets  the  firft  parallel. 

By  the  fame  inethod  trace  the  trenches  between  the  firft: 
and  fecond  parallel,  as  may  be  feen  in  the  figure  ;  but  as 
this  part  is  nearer  the  place  than  the  former,  in  order 
to  avoid  being  raked,  it  mull  have  a  greater  number  of 
angles.  All  its  fides  ought  to  cut  the  prolongment  of  the 
capital  of  the  baftion  B,  as  appears  by  the  figure.  In  like 
manner  trace  the  trenches  betwixt  the  fecond  and  third 
place  of  arms,  by  making  as  frequent  turnings  on  the  pro¬ 
duced  capital  of  the  baftion  B,  as  foali  be  neceflary,  in  order 
to  its  defiling  from  the  covert-way.  By  the  fame  method 
trace  the  trenches  on  the  capital  of  the  baftion  A  ;  trace  al¬ 
fo  a  trench  on  the  produced  capital  of  the  half-moon,  be¬ 
tween  the  fecond  and  third  parallel,  to  reach  the  flanked 
angle  of  its  covert-way. 

When  the  garrifon  happens  to  be  ftrong  and  enterprifing, 
it  will  be  proper,  between  the  fecond  and  third  parallel,  to 
make  parts  of  trenches  V,  V,  &c.  parallel  to  the  places  of 
arms  ;  they  are  to  be  30  or  40  fathoms  long,  and  to  com¬ 
municate  with  the  trench,  as  may  be  feen  in  the  figure. 

Thefe  parts  of  the  parallels  are  what  we  have  diftingmfoed 
by  the  name  of  half  parallels  or  places  of  arms.  At  every 
angle  ot .  the  trenches  obferve  to  produce  the  part  of  the 
trenches  in  thofe  places,  fo  that  this  prolongation  foali  cover 
that  part  ot  the  trenches  which  it  terminates. 

This  will  be  illuftrated  by  an  example. 

Let  ABCDfi  GMQ^be  a  part  of  the  trenches,  and  let  plate 
AB  be  one  of  the  fides  oppolite  to  the  enemy  ;  produce  DXXXI. 
AB,  fo  that  BE  ftiall  be  five  or  fix  fathoms  ;  and  in  FG  %  «• 
take  alfo  five  or  fix  fathoms  from  I  to  L,  which  will  give 
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oieges.  thi*  end  of  the  trench  BLLI,  the  ufe  of  which  ia  to  cover 
*  n  the  boyau  or  branch  I  QMG,  whereby  the  enemy  will  not 
know  the  place  where  it  falls  into  the  trench  AB,  and  to 
make  room  for  withdrawing  thofe  who  are  in  this  part  of  the 
trenches,  and  that  the  paffage  may  be  free  at  all  the  angles. 

In  like  manner  produce  the  fide  GM  from  M  to  N,  and 
the  fide  IC  from  O  to  P,  and  you  will  have  the  end  of 
the  trench  MNOP,  which  will  cover  the  branch  DCOQ^ 
Do  the  fame  at  all  the  angles  of  the  trench. 

The  parapet  of  the  trench  being  made  to  cover  it,  ought 
to  change  lides  alternately.  If,  for  inflance,  AE,  in  "the 
preceding  figure,  is  towards  the  place,  it  is  evident  that  the 
fide  GN  will  be  towards  it  alfo,  and  likewife  the  fide  CD  ; 
and  therefore  the  parapet  of  the  trench  is  fucceffively  con- 
ftru&ed  from  the  right  fide  to  the  left,  and  fiom  the  left 
to  the  right.  In  the  plans  of  attacks,  the  fide  of  the 
parapet  of  the  trench,  as  alfo  that  of  the  parallels,  are  di- 
ih’nguifhed  by  a  ftronger  line  than  any  of  the  reft  ;  but  the 
latter  admits  of  no  difficulty,  becanfe  we  may  eafily  con¬ 
ceive  that,  being  parallel  to  the  place,  its  parapet  muft  ne- 
ccffarily  be  on  the  fide  that  faces  it.  Care  has  been  like¬ 
wife  taken  to  exprefs,  as  we  have  already  mentioned  in  the 
figure,  the  parapet  of  the  branches,  by  a  ftronger  line  than 
the  other  lines  of  the  attacks.  The  fide  of  the  trench  op- 
poftte  to  the  parapet  is  called  the  reverfe  of  the  trench. 

The  trenches  are  generally  no  more  than  three  feet  deep; 
and  their  parapet,  beginning  from  the  bottom  of  the  trench, 
is  fix  feet  and  a  half  high,  or  thereabouts.  The  parallels 
have  a  parapet  like  the  trench,  and  of  the  fame  height ;  but 
as  they  are  intended  for  firing  over,  they  are  made  with  a 
kind  of  banquette,  as  may  be  feen  Plate  DXXXI.  fig.  3. 
to  raife  the  foldier,  to  the  end  that  he  may  fire  over  the  pa¬ 
rapet.  On  the  parapet  of  the  places  of  arms  are  pat  baf- 
kets,  fafeines,  or  fand-bags,  ranged  in  fuch  a  manner  that 
the  troops  may  be  able  to  fire  without  being  too  much  feen 
by  the  enemy.  The  third  parallel,  or  place  of  arms,  is  ge¬ 
nerally  wider  than  the  reft.  Sometimes  the  infide  of  its 
parapet  is  likewife  made  with  fteps  or  banquettes,  to  the 
end  that  the  loldiers  may  conveniently  pafs  over  it  in  cafe  of 
an  attack.  See  fig.  4. 

There  will  never  be  any  great  difficulty*  in  tracing  the 
attacks,  from  an  exa&  plan,  by  obferving  the  method  we 
have  made  ufe  of  to  make  its  parts  defile  properly.  Hut 
the  difficulty  is  to  transfer  the  works  from"  the  plan  t®  the 
field ;  for  doing  which  the  following  plan  has  been  recom¬ 
mended. 

In  the  fiift  place,  the  engineer  muft  from  all  the  angles 
of  the  branches  of  the  trench,  upon  the  plan,  draw  perpen¬ 
diculars  to  the  produced  capitals  ;  obferving  the  diftance  of 
each  of  thefe  perpendiculars  and  their  length.  He  is  then 
to  walk  about  the  place  in  the  day-time,  at  a  fufficient  di- 
flance  to  be  without  the  reach  of  muflcet- fhot.  It  is  not 
ufual  to  fire  cannon  againft  a  fingle  man,  becaufe  the  fhot 
is  very  uncertain,  efpecially  againft  a  perfon  who  does  not 
Band  ftill  for  any  time  ;  therefore,  without  any  great  dan¬ 
ger,  he  may  only  keep  himfelf  out  of  mufket-ihot.  It  is 
eafy  to  difeover  the  flanked  angle  of  the  baftions  againft 
which  he  wants  to  diredl  the  attacks,  and  the  faliant  angle 
of  the  covert  way  oppofite  to  them;  which  gives  two 
points,  and  thefe  the  dire&ion  or  the  prolongation  of  the 
capitals  of  thofe  baftions.  Confequently  he  has  only  to 
plant  fome  picquets  on  the  direction  of  thefe  points,  in  order 
to  have  the  prolongation  of  the  capitals  of  the  baftions. 
Thefe  picquets  can  only  be  put  out  of  the  reach  of  mufket- 
ihot  ;  but  by  day-light  he  may  obferve  fomething  of  the 
ground  lying  in  the  dire&ion  of  thefe  picquets,  and  he  may 
afterwards  reconnoitre  it  in  the  evening,  in  order  to  place 
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picquets  there  alfo.  .  Tn  this  manner  he  may  have  the  pro.  Qfs 
longation  o\  the  capitals  pretty  exact.  1  „  **** 

In  order  to  condudt  the  trench  by  thefe  capitals,  the  fob 
lowing  method  has  been  pointed  out  by  marflial  Vauban. 

Examine  upon  the  plan  of  the  attacks  what  diftance  there 
is  from  the  beginning  of  the  trench  to  the  firft  perpendicu¬ 
lar ;  meafure  this  perpendicular  and  the  fide  or  part  of  the 
bra  *<t  correfpondiug  to  it;  take  cords  of  equal  length  with 
thefe  lines,  and  faften  the  extremities  of  the  tw©  cords,  one 
repiefenting  the  length  of  the  line  of  dire&ion,  and  the 
other  that  of  the  branch  which  makes  an  angle  with  it,  to 
a  picquet  at  the  point  of  the  produced  capital  where  the 
trench  begins,  and  make  two  men  walk,  each  of  them  hold¬ 
ing  one  end  of  thefe  cords,  viz.  one  in  a  dired  line  towards 
the  place,  the  other  alfo  advancing  towards  the  place  and 
walking  alonufide  of  the  former.  When  the  firft  comes  to 
the  '-artheft  diftance  betwixt  the  opening  of  the  trench  and 
the  firft  perpendicular,  he  nmft  plant  a  picquet  on  this  point, 
to  which  he  is  to  faften  the  cord  which  expreffes  the  per¬ 


pendicular.  He  muft  take  the  other  end  of  this  perpendi. 
cular,  and  afterwards  turn  off  to  the  right  or  to  the  left, 
according  to  the  fide  where  the  perpendicular  ought  to  be, 
till  the  part  of  the  cord  exprefiing  the  perpendicular  is  well 
ftretched,  and  joined  to  that  end  of  the  cord  of  the  trench 
carried  by  the  other  man  ;  at  their  meeting  they  are  to 
plant  a  picquet,  by  means  of  winch  die  triangle,  thus  trans¬ 
ferred  to  the  ground,  will  be  like  that  which  was  taken 
upon  the  plan  ;  and  this  part  wall  be  traced  on  the  ground 
in  the  fame  manner  as  on  the  plan.  In  like  manner  may 
every  part  be  traced  in  the  beginning,  when  the  trench  is 
yet  at  a  diftance  from  the  place. 

Let  the  trenches  be  traced  upon  the  plan  (fig.  2.),  and  Plate 
let  C  be  the  place  againft  which  you  are  to  direct  the  at-  DXXX, 
tacks,  transferring  the  plan  to  the  ground  ;  let  BG  be  like¬ 
wife  equal  to  the  line  of  direction  of  the  plan  ;  you  are  to 
plant  along  this  line  a  fufficient  number  of  picquets,  with 
burning  matches  tied  to  them,  in  order  to  difeover  them 
the  more  eafily. 

To  begin  the  tracing  of  the  trenches,  tie  to  the  picquet 
G  a  cord  of  the  length  GS,and  to  the  fame  picquet  another 
cord  of  the  length  GX  :  let  there  be  two  men,  ana  each 
take  an  end  o'-  thefe  two  cords,  and  let  them  walk,  the  one 
at  a  venture  towards  S,  and  the  other  dire&ly  to  X  towards 
the  place  along  the  line  of  dire&ion  BG;  and  having  reach¬ 
ed  the  end  of  his  cord,  let  him  faften  it  with  a  picquet,  after 
having  drawm  it  very  ftraight;  and  to  this  picquet  let  him  tie 
one  of  the  ends  of  the  cord,  which  is  to  mark  the  perpen¬ 
dicular  XS.  Let  him  take  the  other  end,  and  walk  to¬ 
wards  S  till  his  cord  XS  is  ftretched  very  tight,  and  then 
let  him  join  the  man  who  holds  the  end  of  the  cord  G S, 
and  let  them  faften  a  picquet  in  S,  where  both  the  cords  join. 

Let  them  afterwards  take  away  the  cord  XS,  the  perpendi¬ 
cular  which  is  of  no  ufe,  and  the  cord  GS  which  remains 
will  mark  the  real  tracing  of  the  trenches.  In  order  to  have 
the  line  ST,  you  come  to  the  picquet  X  ;  to  which  you  tie 
a  cord  of  the  length  of  XY,  and  another  to  the  picquet  S  of 
the  length  of  ST.  Let  two  men,  as  before,  take  each  an 
end  of  thefe  two  cords,  and  let  them  walk,  the  firft  who 
holds  the  end  of  the  cord  XY  dire&ly  towards  B,  and  the 
other  who  holds  the  end  of  the  cord  ST  obliquely  towards 
T  :  he  who  holds  the  cord  XY,  having  reached  Y  at  the 
end  of  his  cord,  fhall  plaGe  a  picquet  there ;  to  which  let  him 
tie  the  end  of  the  cord  of  the  perpendicular  YT,  and  let 
him  walk  towards  T,  holding  the  end  of  this  cord,  till  he 
meets  or  joins  the  man  who  holds  the  end  of  the  cord  S  i  i 
and  at  the  point  T  of  their  meeting  let  them  place  a  pic¬ 
quet,  to  which  let  them  tie  the  end  T  of  the  cord  Sf* 
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ftcr  this  take  away  the  cord  of  the  perpendicular,  and 
hus  continue  the  fame  operation  as  long  as  you  plcafe,  or 
re  able,  in  order  to  trace  all  the  other  turnings  or  windings 
f  the  trenches. 

This  whole  operation  fuppofeth  that  you  know  exactly 
he  diflance  of  the  point  G,  the  extremity  of  the  line  of 
lire&ion  to  the  top  E  of  the  faliant  angle  of  the  covert- 
vay.  This  dilance  may  be  found  by  the  common  rules  of 


ate  trigonometry,  or  by  the  following  fimplc  method  pointed 
XX|but  by  marfnal  Vauban  :  Let  A  (fig.  5.)  be  the  vertex  of 
he  faliant  angle  of  the  covert- way,  and  AB  the  line  of  di- 
^edlion  of  the  trench  whofe  length  you  want  to  take.  At 
he  point  B,  draw  BC  perpendicular  to  AB,  to  which  give 
vh  it  meafure  you  pleafe,  as  80  or  100  fathoms,  and  at  the 
uoint  C  draw  CD  perpendicular  to  BC  :  In  CD  take  any 
joint  E,  and  in  the  line  of  diredlion  between  it  and  the 
ingle  A  place  a  picquet  G  in  the  line  BC.  Meafure  GC 
find  CE,  and  lay,  as  GC  :  BG  :  :  CE  :  AB. 

When  once  you  have  found  out  by  this,  or  fucli  other 
netliods  as  you  may  make  ufe  or,  the  length  of  the  line  of 
Tiredlion  EG  (Plate  DXXX.  fig.  2.),  you  will  be  always 
ible  to  know  the  diflance  that  remains  to  the  faliant  angle 
f  the  covert- way,  and  to  the  points  I,  N,  P,  through 
vhich  the  paiallels  or  places  of  arms  are  to  pafs.  Tliefe 
ijiointd  being  determined,  it  would  be  an  eafy  matter  from 
Geometry  to  find  out  a  method  of  deferibing  the  parallels 
hat  are  to  pafs  through  them,  if  their  fituation  admitted 
flie  engineers  to  perform  the  operation  quietly  by  day-light ; 
hit  they  are  to  be  traced  in  the  dark,  and  under  the  fire  of 
ic  place  ;  fo  that  there  is  no  other  way  to  trace  them  than 
y  approximation,  that  is,  to  move  as  nearly  parallel  to  the 
irenit  of  the  place  ?s  you  can  by  your  judgment ;  and  to 
lant  picquets,  with  cords  tied  to  them  at  proper  intervals, 
e  whole  length  of  the  line.  But  you  can  trace  with 
ords  only  the  firfl  parallel ;  for  the  others  are  too  near 
e  place  to  permit  you  to  perform  this  operation  :  you 
ic  therefore  to  proceed  in  tracing  them  almoft  in  the  fame 
nanner,  as  we  fhallobferve  when  fpeaking  of  the  fap,  to  which 
hey  belong,  and  which  is  carried  on  by  that  method. 

1  6.  Observations  on  the  proper ejl  Part  for  making  the  Attacks . 

While  the  lines  arc  perfedling,  the  neceffary  materials 
re  to  be  got  ready  for  the  conlrudlion  and  operations  of 
he  attacks.  The  materials  confil  of  fafeines,  picquets 
hree  feet  long  and  about  an  inch  or  two  in  diameter,  ga¬ 
bions,  and  picquets  for  gabions.  There  nuifl  likewife  be  a 
noviiion  of  the  feveral  inlruments  or  tools  neceffary  for 
:hefe  operations. 

■|  The  engineer,  who  has  the  direction  of  the  fiege,  will 
ikewife  make  ufe  of  this  time  to  examine  into  the  parts 
noil  convenient  for  carrying  on  the  attacks,  and  where 
:liey  will  be  moll  iimple  and  expeditious.  There  are  few 
fortreffes  in  Europe  of  which  plans  are  not  to  be  had  ;  but 
'as  it  is  prefumed  that  the  enemy  hath  increafed  the  fortifi¬ 
cations  of  a  town  which  is  threatened  with  a  fiege,  care 
should  be  taken  to  get  intelligence  thereof  from  fome  fkilful 
Iperfon  that  has  been  in  the  place,  and  made  all  the  obfer- 
vations  pofhble  in  regard  to  the  works  lately  raifed,  with¬ 
out  giving  any  fufpicion  of  his  intentions.  The  danger 
of  iuch  an  undei  taking  is  very  well  known,  fu  that  the 
periou  employed  cannot  be  too  cautious  in  keeping  liimfdf 
concealed. 

While  the  circumvallation  is  making,  the  engineers  may 
at  a  diflance,  or,  as  wc  have  already  obferved,  out  of  muiktt- 
fhot,  examine  fome  part  of  the  out-works  ;  and  afterwards, 
from  the  report  of  the  perfon  fent  into  the  place,  and  from 
what  they  know  themfelves,  they  may  fettle  with  the  gene¬ 
ral  the  properefl  and  fitted  place  for  carrying  on  the  attacks. 


A  R.  , 

On  this  occafion  there  are  many  things  to  be  obferved,  as  Of  Sie2 
well  with  regard  to  the  ground  as  to  the  fortifications  ;  but  *  ir*vJ 
in  a  work  of  this  nature,  it  is  fulficient  to  confider  the  points 
of  moil  importance. 

Firfl  of  all,  the  nature  of  the  ground  about  the  place 
mull  be  well  obferved,  Whether  there  are  any  ditches  or 
hollow  ways,  that  may  ferve  as  a  cover  to  guards  of  horfe 
and  foot  again!  the  cannon  of  the  place ;  whether  there  are 
any  parts  that  command  the  town,  and  may  ferve  for  the 
eiedling  of  batteries;  and  whether  the  ground  is  fit  for  the 
works.  The  1110ft  favourable  circuinftance  is  to  find  a  foil 
eafy  to  dig;  then  the  wotks  advance  with  eafe  and  lets  lofs, 
becaufe  the  foldier  is  foon  under  cover,  and  the  cannon  does 
not  do  half  the  mi fchieF  as  in  flony  places.  If  the  ground 
about  the  place  is  a  pure  rock,  or  a  morafs,  the  operations 
are  extremely  difficult ;  and  there  will  be  occafion  for  a  vait 
quantity  of  fafeines,  fand-bags,  wool-packs,  &c.  becaufe  the 
workmen  are  in  much  greater  danger. 

The  rivers  which  run  through  the  town,  or  in  the  neigh¬ 
bourhood,  likewife  deferve  confideration  ;  for  they  feparate 
the  attacks,  and  it  may  happen  by  fome  floppage  of  the 
water,  or  other  accident,  that  the  bridges  of  communica¬ 
tion  being  broke  down,  the  feparation  of  the  attacks  will 
expofe  the  army  of  the  befiegers  to  be  defeated,  by  which 
means  the  place  may  be  relieved.  It  is  proper  alfo  to  in¬ 
quire,  ^whether  thofe  rivers  are  not  fubjedl  to  inundations, 
which,  if  they  were  to  happen  during  the  fiege,  and  to 
break  in  upon  the  attacks,  would  oblige  the  befiegers  to 
abandon  the  trenches,  and  to  raife  the  fiege.  in  a  word, 
whether  the  town  can  command  any  quantity  of  water  fo 
as  to  make  an  inundation  round  the  place,  and  to  lay  the 
ground  appointed  for  the  attacks  under  water.  All  thefe 
points,  and  a  great  many  others  which  we  do  not  mention, 
deferve  the  mol  ferious  attention. 

After  choofing  the  properefl  ground  for  the  attacks,  a 
general  is  to  confider  the  front  which  is  lea!  fortified  and 
leal  covered  with  outwoiks.  All  other  things  being  the 
fame,  it  is  evident,  that  the  fewer  outworks  there  are,  the 
eafier  will  be  the  attack.  But  if  the  place  be  fituated  in  a 
morafs,  or  upon  an  eminence,  then  he  mu!  necefiarily  make 
his  attack  on  the  acceffihle  fide,  be  its  outworks  what  they 
will.  In  a  word,  the  whole  choice  of  the  attacks  confils 
in  finding  out  the  properefl  ground,  and  the  weakefl  fide  ; 
but  as  it  is  to  be  prefumed  that  the  enemy  are  acquainted 
with  the  nature  of  the  ground  about' the  place,  and  there¬ 
fore  have  taken  care  to  fortify  more  exadlly  thofe  parts 
which  are  mol  favourable  to  an  attack,  the  befiegers 
ffiould  not  hefitate  to  make  their  approaches  on  that  fide ; 
where,  by  the  fituation  of  the  ground,  they  may  gain, 
what  the  incrcafe  of  the  fortifications  relight  otherwife  make 
them  lole. 


§  P  Of  opening  the  Trenches . 

Every  thing  being  ready  for  opening  the  trenches,  the 
ground  pitched  upon,  the  attacks  iettled  and  drawn  upon  a 
plan,  and  lores  or  magazines  of  all  the  materials  neceffary 
on  the  occafion  being  within  reach  of  the  place  where  the 
pioneers  propofe  to  work ;  the  general  having  alfo  fettled 
the  round  of  duty  for  the  guaid  of  the  trenches,  both  of 
horfe  and  foot,  as  likewife  the  number  of  horfe  for  bringing 
the  fafeines,  with  the  number  of  pioneers  and  troops  to  lup- 
port  them;  and  the  chief  diredtor  of  the  engineers  having  ac¬ 
quainted  the  re!  of  the  corps  with  his  plan  of  attack,  and 
the  manner  they  are  to  adl ;  in  a  word,  every  thing  being 
ready  for  execution,  the  troops  defigned  for  the  fervice  of 
the  fir!  night  being  prepared  and  drawn  up  in  battalia  at 
the  place  of  rendezvous,  and  the  pioneers  provided  with  faf¬ 
eines,  picquets,  ffiovels,  and  pick-axes  \ — in  the  duik  of  the 
5  H  2  evening 


2 


TP - W - - 

cvem"g  ther  a11  l»«gin  to  advance,  every  foldier  heincr  obll- 
v  ged  to  carry  a  fafcine,  together  with  his  arms,  in  order  to 
reach  the  place  deftgned  for  opening  the  trenches.  The 
guard  of  horle  march  at  the  fame  time  to  their  aiTigned  polls, 
to  the  right  and  le.'t  of  the  attacks,  ready  to  fupport  the 
troops  for  the  guard  of  the  trenches  in  cafe  of  any  tally  from 
the  enemy.  All  thi3  is  to  be  done  with  the  greatelt  lilencc 
pofltble,  and  nothing  ihould  be  neglected  to  conceal  the  de-  * 


R. 


my  *^.not  t'-Pprifed  of  thefe  works  ;  efpecially  when  all  the  o; 


iign  from  the  enemy. 


.  Tllc  Fleers  are,  according  to  rnarlhal  Vauban,  divided 
into  brigades  of  50  men  each,  commanded  by  a  captain,  a 
lieutenant,  and  two  lerjeants.  They  advance  four  or  fix 
abreaft,  near  the  place  where  the  trenches  are  to  be  open¬ 
ed  ;  alter  which  the  reft  of  the  troops  that  are  to  fupport 
them,  being  come  up,  the  engineers  charged  with  the  tra- 
cing  of  the  tienches,  and  who  are  to  place  the  pioneers, 
make  them  come  forward  where  the  opening  is  to  com¬ 
mence,  while  the  battalions  that  fupport  them  are  drawn  uo 
to  the  right  and  kft  m  the  places  affigned  them,  where  they 
unload  their  fafcine.s,  and  iilently  wait  for  further  orders. 
In  the  meanwhile  the  engineers  trace  the  branches  of  the 
trenches,  and  the  firft  puiallel  in  the  manner  already  defcri- 
btd,  and  the  work  is  advanced  as  fall  as  poffible. 

As  much  worit  1*3  undertaken  as  the  pioneers  can  be  ex- 
petted  to  perform  this  hi  ft  night :  and  in  proportion  as  the 
tracing  goes  on,  the  engineers  place  the  pioneers,  imkinor 


them  one  by  one,  each  carrying  his  faicine  under  the 


right  arm  lr  the  place  is  on  the  right",  or  under  the  left  if  it 
is  on  the  left,  to  the  end  that  by  the  pofition  of  their  faf- 
cines,  which  they  lay  on  the  ground  along  the  tracing,  and 
on  the  fame  fide  as  they  carry  them,  they  may  be  enabled 
to  difimguifh  the  fide  of  the  place,  that  is,  the  fide  towards 
which  they  ought  to  throw  up  the  ground  in  order  to  cover 
the  trench  from  the  fire  of  the  town.  As  fall  as  they  are 
placed,  they  are  oidered  filence,  and  made  to  lie  down  with 
theii  face  on  the  fafeines,  and  not  to  begin  to  work  till 
commanded.  The  whole  operation  begins  at  the  lame 
tune,  that  they  may  advance  equally.  When  every'  thing 
is  ready,  and  the  pioneers  are  all  placed  along  the  tracing 
which  is  purpofed  t©  be  made  this  firft  night,  orders  are 
again  given  lor  them  to  work  ;  and  then  they  all  fet  about 
it  with  all  the  diligence  poffible  till  day  light,  that  thev  may 
be  covered  againft  the  fire  of  the  place,  which  is  ft  ill  very 
dangerous  in  the  morning,  confidering  that  the  trench  has 
not  had  time  as  yet  to  be  rendered  fo  perfett  as  it  ought. 
I.  he  troops  that  are  to  fupport  the  pioneers  are  put  under 
cover  on  the  back  of  that  part  of  the  trench  which  is  finifh- 
ed  ;  that  is,  on  the  border  of  the  trench  oppoiitc  to  that  on 
which  its  parapet  is  railed  ;  they  are  made  to  lie  on  their 
faces ;  after  which  the  pioneers,  who  have  been  upon  duty 
in  the  night,  begin  to  file  off,  and  others  fill  ud  their  places. 
It  is  very  difficult  this  firft  day  to  render  the  trench  as  com¬ 
plete  as  it  Ihould  be  ;  but  no  pains  are  ipared  to  make  it  as 
complete  as  poffible. 

As  the  defign  cannot  be  now  concealed  from  the  enemy, 
the  guaid  mounts  the  next  day  with  drums  beating  about 
noon;  and  care  is  taken  to  continue  the  work  of  the  trenches 
the  fecond  night,  in  the  lame  manner  as  the  firft,  that  is, 
by  placing  the  pioneers  uncovered,  becanfe  they  are  at  fuch 
a  diftance  from  the  town,  that  the  fire  is  not  yet  dangerous 
enough  to  require  their  being  placed  otherwife  :  the  Work 
goes  on  quicker  in  this  manner  ;  but  it  muft  neceffarily  be 
altered  as  foon  as  the  workmen  come  within  raufeet-ihot  of 
the  place. 

.The  firft  night  is  the  beft  adapted  for  advancing  the 
works  of  the  trenches,  becaufe  of  the  diftance  from  the 
place,  which  is  too  great  to  apprehend  any  danger  from 
,the  enemy’s  fire.  Sometimes  it  happens  fo,  that  "the  ene- 


neceffary  precautions  have  been  taken  to  conceal  them,  and 
in  that  cafe  the  bufinefs  is  done  in  ?.  manner  without  lofsor 
danger.  It  is  of  importance  to  advance  them  with  fuch  ex¬ 
pedition,  that  they  may  be  fit  to  receive  the  troops,  *ho 
are  to  fupport  the  pioneers,  in  order  to  cover  them  againit 
the  tire  of  the  place  ;  and  as  the  firft  parallel  is  defigned  for 
this  pur  pole,  therefore  it  cannot  be  perfected  too  foon. 
According  to  rnarlhal  Vauban,  the  firft  phee  of  arms, 


7  ~  ui  aims, 

though  begun  the  firft  night,  has  need  of  a  fecond  and  a 


third,  before  it  can  be  completely  linillicd  and  in  condition 
to  hold  the  troops  that  are  to  guard  the  trenches;  but  the 
works  for  perfett ing  this  line  will  not  hinder  the  beliegers 
from  advancing  to  the  fecond  parallel,  which  ought  not  to 
be  begun  till  the  fourth  night.  It  is  to  be  obferved,  that 
the  guard  who  mount  the  trenches  are  changed  every  day; 
they  mount  about  noon,  and  they  are  to  be  as  ftroug  as  fhall 
be  requiiite  for  oppofing  the  tallies  which  the  garriioii  of  the 
place  may  make  againil  the  workmen.  They  are  generally 
equal  to  two- thirds  of  the  gavliion,  becaufe  the  cr.emy  may 
fall  upon  the  trenches  with  that  number,  referving  the  other 
third  to  guard  the  town.  But  as  it  is  poffible  that  the  be- 
fieged  may  think  proper  to  fally  forth  with  their  whole 
force,  and  fall  upon  the  workmen,  together  with  the  troop* 
that  lupport  them;  therefore,  in  order  to  guard  againil? every 
accident  of  that  iort,  the  troops  in  the  trenches  ought  to  be 
nearly  equal  to  tlioie  of  the  place,  specially  in  fmaii  towns, 
where  a  few  are  fuffieient  to'guard  the  polls,  or  where  the 
burghers  are  to  well  attached  to  the  prince,  that  the  com¬ 
mandant  may  depend  upon  their  fidelity  in  guarding  the 
town;  oecaule  in  that  cale  he  may  make  a  general  effort  with 
his  whole  garriion  agaiuft  the  troops  in  the  trenches. 

We  have  obferved,  that  the  fecond  night  the  pioneers 
may  ftill  be  placed  uncovered  ;  but  the  third  it  would  be 
very  dangerous  to  do  it,  becaufe  of  the  enemy’s  fire  being 
too  near.  When  the  engineers  are  of  this  opinion,  they 
take  caie  not  to  expofe  the  men  any  longer  uncovered,  and 
then  the  works  are  carried  on  by  lap. 


§  8.  Of  the  Sap . 


Let  ABC  be  the  part  of  the  trenches  advanced  to  A,  plate 
fo  near  the  town  as  to  render  it  impoffible,  without  evident  DXXXt 
j  tQ  work  any  longer  at  the  approaches,  unleis  the 


danger. 


men  have  fome  cover  againft  the  fire  of  the  place :  and  let 
the  branch  AD  be  traced  by  the  engineer,  not  with  a  cord, 
as  at  the  opening  of  the  trenches,  but  with  lome  picqnets, 
which  lie  has  taken  care  to  place  in  the  direttion  this  branch 
ought  to  have,  to  ferve  as  a  guide  to  the  workmen.  A  cut 
is  made  in  the  parapet  BA  of  the  trenches;  and  then  the 
men  defigned  to  work  by  fap,  who  are  therefore  called  fap- 
pers,  will  move  forward  through  the  opening  A,  fiiccefively 
eight  in  number.  The  firft  is  to  roll  before  him  a  mantlet 
to  cover  him  againft  mufket  foot.  He  advances  as  far  as  is 
neceffary  to  place  a  gabion  on  the  line  AD  ;  and  this  ga¬ 
bion  being  fet  on  its  bafe,  in  the  proper  fituation,  with  the. 
picquets  uppermoft,  the  fapper  makes  a  little  trench  behind, 
about  fix  inches  dillant  from  the  gabion,  of  a  foot  and  a 
half  in  depth,  and  as  many  in  breadth,  and  he  empties  the 
earth  of  this  ditch  into  the  rfabion.  This  done,  he  places 
a  fecond  gabion  near  the  firft,  in  the  fame  manner,  and  al¬ 
ways  under  the  cover  of  his  mantlet in  like  manner  lie 
makes  a  ditch  behind,  the  earth  of  which  ferves  to  fill  his 
gabion.  1  bus  he  places  a  certain  number,  till  lie  grow3 
tired  of  the  operation. 

T lie  fecond  f&pper,  who  immediately  follows  him,  widens 
the  ditch  made  by  the  former  by  fix  inches,  on  the  oppofite 
fide  to  where  the  gabions  are  placed,  and  makes  it  half  a 
foot  deeper.  The  earth  he  digs  up  ferves  to  fill  the  gabions 

of 


Vi'f 


W'l  f  tlie  firft  faPPer-  The  third  Tapper  widens  the  ditch  of 
—  he  two  firft  like  wife  half  a  foot,  and  he  deepens  it  in  the 
ame  proportion 


w 


At  length  the  fourth  enlarges  it  alfo  in  the  fame  propor- 
ion,  in  breadth  and  depth  ;  and  then  the  trench  is  three 
I  M  w‘^«>  a«d  the  fame  in  depth,  which  is  as  much  as  it 
ught  to  be.  I  he  earth  dug  up  on  th i  *  occalion  is  fuffi- 
lent,  not  only  to  fill  the  gabions  placed  by  the  Tappers, 
,ut  Ifkewife  to  make  a  parapet  of  the  reft,  which  is  thrown 
p,  and  is  ftrong  enough  to  refift  mu  fleet- (liot.  The  third 
fd  fourth  Tapper  lay  the  fafeines  over  the  gabions,  with 
?e'r  hooks,  or  otherwife ;  then  they  prefs  them  down,  fo 
rat  the  {takes  of  the  gabi'0113  {hall  keep  them  firm.  As 
te  Tappers  are  ranged  by  brigades  of  eight  each,  while  the 
F  dour  are  working  at  the  lap,  in  the  manner  above  de- 
Iribed,  the  other  tour  furni(h  them  with  gabions,  fafeines, 
fid  whatever  other  things  they  want.  But  when  the  fir  it 
ur  aie  tiled,  the  four  lalt  take  their  places,  and  work  in 
ie&famc  manner ;  after  which  they  are  relieved  by  the  firft, 
tid  fo  alternately,  tnl  each  lias  oerforrned  his  part  at  the 
kad  of  the  ftp. 

When  the  firft  gabions  are  placed,-  and  the  fao  is  not  as 
perfedled,  the  part  in  which  the  gabions  touch  one  ano- 
|er  being  lefs  iolid  than  the  reft,  their  joints  are  filled  up 
fand-baqs,  which  are  taken  away  when  the  work  is  eom- 
|ettd,  or  thofe  interftices  are  filled  up  with  finall  fafeines 
•died  fapfaggots. 

I  This  is  the  nature  of  the  fap  ;  a  work  fo  much  the  more 
•nfiderable,  as  it  is  performed  by  day  as  well  as  night. 
:vtral  Taps  are  carried  on  at  the  fame  time;  and  there  is 
e  to  both  Tides  of  each  of  the  attacks  for  the  lecond  and 
lird  parallel.  There  are  like  wife  laps  to  each  of  the  ad- 
Tced  parts,  and  to  the  half-places  of  arms  or  parallels. 
t  We  have  fuppofed  that  the  firft  Tapper  covered  hiinfelf 
fltha  mantlet;  this  was  the  cuftom  formerly,  and  an  excel- 
4nt  cuftom  ;  but  now  it  is  more  ui’ual  to  have  a  fluffed  ga- 
on.  lie  rolls  tliis  gabion  before  him,  and  ufes  it  i.i  the 
ne  manner  as  he  would  the  mantlet.  Though  care  be 
ken  to  gi\ s  a  fluffed  gabion  to  the  directors  of  the  laps, 
t  it  happens  fometimes  that  the  Tappers  will  not  make  ufe 
them  :  for  as  the  weight  of  this  gabion  renders  it  fome- 
nes  troubleiome  to  roll,  they  choofe  to  do  without  it;  and 
is  latisfied  with  rolling  leveral  gabions  before  them,  near 
e  another,  and  with  working  behind  them.  Thefe  ga- 
Ibns  are  indeed  of  little  defence,  but  are  fnfticient  to  con- 
ijal  them  from  the  enemy,  who  cannot  tell  the  gabion  be- 
ijnd  which  the  fir  ft  Tapper  is.  But  as  the  prefervation  of 
men  is  of  great  importance,  they  ought  to  be  obliged 
^  work  behind  the  fluffed  gabion  :  for  the  fame  reafon,  the 
4ft  Tappers  fltonld  have  a  cuirafs,  and  even  a  head-piece, 
■u  ike  t -proof. 

There  are  three  forts  of  fap  ;  the  fimple,  viz.  that 
vpich  we  have  been  ddcribing,  the  double,  and  the  flyimr 
ip.  J  a 

I.  Ihe  fimple  Tap,  or  the  fap  without  any  other  appella- 
i®n>  *s  made  on  one  fide,  or,  which  is  the  Tame  thing,  has 
<ily  one  parapet.  2.  The  double  Tap  has  a  parapet  on  each 
ille,  and  is  carried  on  wherever  its  two  Tides  are  Teen  from 
#e  place.  3.  The  flying  Tap  is  that  in  which  they  do  not 
Jve  themfelves  the  trouble  of  filling  the  gabions  with  earth; 
1'is  made  where  the  workmen  are  not  much  expofed,  and 
border  to  accelerate  the  approaches. 

As  Toon  as  the  men  have  brought  the  fap  to  its  proper 
jrfedtion,  the  pioneers  are  ordered  forward,  and  thefe  make 
*of  the  Tame  width  as  the  other  parts  of  the  trenches;  upon 
™ch  it  changes  its  name  of  fap  to  that  of  trench.  It  is 
<dled  a  trench,  if  it  ferves  as  a  way  to  the  town;  and  a  place 
farina,  if  it  be  parallel  to  it,  aud  deiigned  to  lodge  troops. 
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See  Plate  DXXXI.  %.  7,  8.  DXXXTL  %.  x.  2;  S(Te  Of  Siege*, 
alfo  the  upper  compartment  of  Plate  DXXVIII.  for  figures  ' — *v— 1 
of  the  different  inftruments  ufed  in  this  and  other  operations 
of  a  liege. 

$  9.  Of  Batterlef. 

Cannon  is  made  ufe  of  at  a  fiege  for  two  different  pur- 
pofes;  the  firft  to  drive  away  the  enemy  from  their  defences, 
and  the  fecond  to  difmourit  their  guns. 

To  produce  thefe  two  effedls,  the  batteries  Ihould  not  be 
above  the  mean  reach  of  cannon  fhot  from  the  place ;  that 
is,  above  300  fathoms.  Therefore  there  is  no  poffibility  of 
conftru&ing  them  till  the  firft  parallel  is  formed;  and  as  the 
difh  mce  of  this  firft  parallel  fiom  the  place  is  generally  300 
fathoms,  the  batteries  niuft  be  on  this  line,  or  beyond  it, 
nearer  the  town.  They  mull  always  be  placed,  when  the 
ground  will  permit,  on  the  produced  faces  of  the  works  at¬ 
tacked,  as  we  have  mentioned  in  the  maxims  of  attack. 

Let  Z  be  the  centre  of  the  place  attacked,  and  the  Plate 
trenches,  as  well  as  the  parallels,  completed.  To  find  aD^XX*f* 
proper  pohtiou  ftTr  erefling  batteries,  produce  the  faces 
u\i),  AC,  BE,  BF  of  the  two  baftions  attacked,  till  their 
prolongation  cuts  the  firft  parallel.  Produce  alfo  the  two 
faces  OM  and  OL  of  the  hair- moon  MOL  of  the  front  at¬ 
tacked,  and  the  races  FIG  and  IK  of  the  two  collateral 
half-moons  1  and  2,  to  the  firft  parallel,  and  eredl  batteiies 
on  thefe  produced  faces,  as  you  Tee  in  P,  O,  R,  S,  T,  U, 

X,  and  Y.  ^  j 

I  iiey  arc  advanced  beyond  the  firft  pat allel  40  or  50  fa¬ 
thoms  ;  and  are  parted  from  the  trenches,  to  the  end  that 
they  may  be  ufed  with  greater  eale  and  convenience,  and  lefs 
trouble  to  the  workmen. 

§  1  o-  Of  Sallies . 

That  we  might  not  interrupt  the  making  of  the  trench¬ 
es,  we  concluded  them  to  the  foot  of  the  glacis,  without 
taking  notice  of  (allies;  that  is,  attacks  which  the  garrifon 
may  make  againft  the  trenches,  with  a  view  of  ruining  or 
retarding  the  works.  As  it  is  not  to  be  prefumed  that  the 
enemy  will  iuffer  themfelves  to  be  llraitened  in  the  town 
without  ufing  Tome  endeavours  to  prolong  the  liege,  and  as 
(allies  Lein  to  be  one  of  the  princip?d  means  they  can  em* 
ploy,  it  is  pre  per  to  point  out  the  conduft  to  be  obierved, 
not  only  for  preventing  their  effeds,  but  likewife  for  render¬ 
ing  them  difadvantageous  to  the  enemy. 

Sallies  can  be  attended  with  no  fuccefs,  unkfs  they  are 
made  at  a  time  when  unexoeded.  When  the  workmen  are 
fuddenly  fallen  upon,  they  are  ieattered,  and  obliged  to  fly; 
which  mnft  oecafion  confufion  and  diiorder  among  the  troops 
that  are  to  fuppoit  them  ;  and  it  requires  fomedme  before 
they  can  be  brought  again  to  order,  and  made  to  charge  the 
enemy.  In  the  meanwhile  the  latter  avail  themfelves  of  the 
opportunity  to  fill  up  the  trenches,  and  to  do  all  the  mif- 
chief  poffible :  but  when  the  troops  are  upon  their  guard 
againft  every  defign  of  the  enemy,  it  the  latter  ftir  out  of 
the  place,  they  are  iuffered  to  advance;  and  care  is  taken  tt> 
cut  off  their  retreat,  by  means  of  the  cavalry'  and  the  pic- 
quet,  in  cafe  they  fhould  advance  too  far  into  the  field : 
otherwife  they  are  fired  at  from  the  places  of  arms,  and. 
other  works  within  reach  ;  and  then  they  are  brifkly  at¬ 
tacked  by  the  grenadiers  and  the  troops  upon  duty  in  the 
trenches.  Care,  however,  rault  be  taken  not  to  purfue 
them  too  far,  for  fear  of  the  fire  of  the  place,  which  never 
fa-ls  to  he  extremely  fharp  when  the  enemy  have  get  back 
to  the  covert- way. 

In  proportion  as  the  works  advance  towards  the  town,, 
falhes  become  more  dangerous  to  the  befiegers,  becaufe  the 
enemy  may  fall  upon  the  trenches  more  readily ;  for  which 

reafon, 


OfSieger  reafon,  double  care  fhould  be  taken  to  ftraiten  them  more 
—  and  to  prevent  their  Tallying  out  with  impunity. 

As  the  works  carried  on  beyond  the  fecond  parallel  are 
more  expo  led  than  the  reft,  becaufe  of  their  proximity  to 
the  covert-way,  no  part  fhould  be  advanced  without  being 
well  fupported.  Hence,  as  we  have  already  taken  notice, 
half  places  of  arms  are  formed,  in  order  to  fupport  the  held 
of  the  trenches,  till  they  reach  the  third  place  of  arms  ; 
which  mu  ft  be  fet  about  with  the  greateft  care  and  ex¬ 
pedition  poffible.  When  this  is  done  in  the  manner  it 
ought,  there  will  hardly  be  any  farther  danger  from  the 
fallie?. 

Sallies  are  feldom  made  in  the  day-time  but  by  a  pre- 
fumptuous  enemy,  who  imagine  they  may  fafely  attack  and 
defy  the  troops  on  duty  in  the  trenches:  but  they  are  eafily 
repnlfed,  unlefs  the  befiegers  are  fo  weak  as  not  to  be  able  to 
furnifn  a  fufficient  guard  for  the  trenches;  in  which  cafe  they 
ought  not  to  continue  the  uege,  left  they  run  a  rifle  of  being 
at  length  entirely  defeated. 

At  the  opening  of  the*  trenches,  and  when  the  befiegers 
are  at  a  good  diftance  from  the  place,  there  is  little  occa- 
iion  to  be  afraid  of  any  Tallies  in  the  day  ;  for  there  would 
be  full  time  enough  to  prepare  to  receive  them  before  they 
reached  the  works.  If  the  enemy  are  difpofed  then  to  if- 
fue  forth,  they  will  do  it  by  night ;  but  it  will  be  an  eafy 
matter  to  get  intelligence  of  any  attempt  they  may  make, 
by  ordering  parties  of  io  or  12  men,  headed  by  a  ferjeant, 
to  range  in  the  nightbetween  the  trenches  and  the  town. 

Thefe  men  may  lie  on  their  faces  as  near  the  place  as 
poffible  ;  remaining  in  profound  filence  till  they  hear  or  per¬ 
ceive  Tome  motion  in  the  covert-way ;  then  they  fhould  fend 
one  of  their  own  body  immediately  to  acquaint  the  lieute¬ 
nant-general  who  that  day  commands  the  trenches,  and  the 
reft  fhould  continue  there  as  long  as  they  can  be  concealed, 
to  fee  which  way  the  enemy  diredl  their  courfe.  This 
caution  is  not  only  fimple  and  eafy,  but  fufficient  to  guard 
the  befiegers  againft  furprife,  and  to  enable  them  to  give  a 
warm  reception  to  the  enemy. 

When  the  works  are  advanced  pretty  near  to  the  place, 
for  inftance,  to  the  third  parallel,  if  the  enemy  fhould  then 
Tally  out  and  fall  upon  the  workmen,  the  latter  mult  be  or¬ 
dered  to  retire  quickly  to  the  b?.ck  of  the  third  place  of 
arms,  and  let  the  guard  fire  brifkiy  upon  them,  without 
minding  the  overturning  of  a  dozen  or  two  of  gabions ;  for 
the  galling  fire  of  the  fmall  arms,  to  which  the  enemy  are 
expofed  during  this  expedition,  will  make  them  pay  dearly 
for  what  little  diforder  they  occalion. 

§11.  Of  the  Lodgments  on  the  Glacis ,  and  the  taking  of  the 
Covert-way. 


We  left  the  works  at  the  foot  of  the  glacis,  and  at  the 
third  parallel;  our  bufinefs  is  now  to  make  a  lodgment  there, 
and  to  go  on  with  them  till  we  have  driven  the  enemy  from 
the  covert-way. 

Our  being  then  fo  near  the  covert-way,  renders  it  impof- 
fible  to  defile  from  it  ;  but  in  order  to  prevent  the  eftedl 
of  enfilading,  it  is  neceflary  to  make  the  trenches  much 
deeper  in  the  glacis  ;  the  fire  of  the  covert -way  being  very 
near,  cannot  plunge  into  tliofe  deep  trenches,  which  renders 
it  lefs  dangerous  to  abide  there  than  it  would  other  wife  be 
were  it  not  for  this  precaution  :  or  they  are  made  with  tra- 
verfes  much  in  the  fame  manner  as  in  the  covert-way,  by 
which  means  the  enfilading  will  be  prevented  in  part,  though 
not  entirety. 

In  regard  to  the  figure  of  tire  lodgment  on  the  glacis, 
it  varies  according  to  the  different  cireiimftances  or  pofition 
of  the  works  by  which  it  is  defended.  The  common  way 
is  to  make  feveral  fnort  turnings  or  zig-zags  upon  the  ridge 


of  the  glacis,  in  the  dire&ion  of  the  faliant  angle  of  the  Of  $ 

covert-way,  and  continued  to  this  angle  ;  or  you  begin  with _ 

making  two  or  three  fhort  turnings  towards  the  foot  of  the 
glacis,  from  whence  you  afeend  afterwards  by  a  diredl  trench 
or  Tap,  in  the  following  manner. 

Two  Tappers  roll  each  a  mantlet,  or  fluffed  gabion,  before 
them  on  the  ridg'e  of  the  glacis  ;  each  making  a  fap,  one 
on  one  fide  of  the  ridge,  and  the  other  on  the  other/  The 
ditch  is  dug  deeper  than  ufual,  in  order  to  cover  them  the 
better  againft  the  fire  of  the  place.  This  woik,  which  ?.d. 
vances  on  both  Tides  at^the  fame  time,  and  both' fides  co- ' 
vered,  each  with  a  parapet,  is  what  we  called  a  double  fap. 

In  the  middle  they  make  traverfes  three  fathoms  thick,  and 
of  the  fame  breadth  as  the  trench.  On  each  fide  (mall  paf- 
1‘ages  are  made  like  thofe  overagainft  the  traverfe  of  the 
covert-way,  to  the  end  that  the  communication  thereof  be 
not  interrupted. 

Thefe  traverfes  are  conftru&ed  fo  near  to  each  other,  as 
to  be  a  fufficient  cover,  by  their  elevation  and  diftance, 
againft  the  fire  of  the  place.  In  order  to  guard  againft 
the  eff edl  of  the  grenades,  upon  coming  within  their  reach, 
that  is,  within  14  or  15  fathoms  of  the  covert- way,  care 
is  then  taken  to  cover  this  trench  with  blinds,  or,  which  is 
the  fame 'thing,  to  cover  the  upper  part  of  it.  The  firtt 
and  fecond  figures  of  Plate  DXXXIII.  willfhow  this  direct 
trench.  The  firft  exhibits  the  plan,  and  the  fecond  the 
profile,  which  paffes  over  one  of  the  traverfes. 

All  this  being  done,  and  the  third  parallel  finifhed  in  the 
manner  we  fuppofed,  they  advar.ee  from  this  parallel  upon 
the  glacis  to  each  of  the  faliant  angles  of  the  covert- way  of 
the  front  attacked,  and  they  begin  with  making  two  or 
three  fhort  turnings,  as  marked  on  Plate  DXXXIII.  fig.  6. 
along  the  ridge  of  the  glacis,  fo  as  to  occupy  about  one-third 
thereof.  Thefe  are  to  be  made  as  deep  as  is  neceffary,  to 
be  a  flielter  againft  the  fire  of  the  covert- way  ;  afterwards 
they  may  proceed  diredtly  along  the  ridge'of  the  glacis,  by 
a  deep  ditch,  to  the  faliant  angle  of  the  covert-way.  M. 
Vauban  obferves,  that  if  we  follow  diredtly  the  ridge  of  the 
glacis,  this  trench  is  made  without  much  danger  :  for  the 
palifade  which  is  placed  at  the  faliant  an  jle  of  the  covert¬ 
way,  and  the  other  two  next  it,  do  not  prefent  directly  to 
the  ridge,  but  only  oppofite  to  the  faces  ;  where  at  the  moft 
there  is  only  room  ,  for  one  or  two  fuiileers  to  fee  the  head 
of  the  trenches,  and  who  are  eafily  filenced  by  the  fire  of 
the  third  parallel,  which  ought  to  be  well  ferved,  and  like- 
wife  by  that  of  the  ricochet. 

Upon  coming  to  the  middle,  or  two-thirds  of  the  glacis, 
two  new  Taps  are  made,  b  b ,  ibid .  which  embrace  both  lides 
of  the  covert-way,  to  which  they  are  almoft  parallel.  Their 
length  is  18  or  20  tathoms,  and  about  five  in  breadth.  They 
are  covered  at  the  end  with  crochets  and  winding  traverfes, 
which  prevent  the  fire  of  the  covert-way  from  enfilading 
them  eafily. 

The  parapet  of  thefe  Taps  is  raifed  about  eight  or  nine 
feet  above  the  glacis  ;  and  by  means  of  gabions,  three  ban¬ 
quettes  are  made,  as  may  be  ieen  Plate  DXXX1V.  fig.  5* 
The  foldier  placed  on  the  upper  banquette  is  thereby  raifed 
high  enough  to  plunge  into  the  covert- way,  as  appears  from 
the  fame  figure.  When  this  work,  which  Marfhal  Vauban 
calls  the  cavalier  of  the  trench ,  is  once  finifhed,  it  is  veiy 
difficult  for  the  enemy  to  remain  anywhere  in  the  covert- 
way  ;  for  they  would  be  too  much,  expoied  to  the  fire 
of  the  loldiers  placed  on  thefe  cavaliers.  But  thefe  places 
of  arms  or  cavaliers  cannot  be  made  without  bung  p10* 
tedted  by  the  ricochet  batteries,  which  enfilade  the  covert¬ 


way, 


Thefe  cavaliers  being  once  finifhed,  it  is  eafy  to  carry 


on 


the  diredl  trench,  as  far  as  the  faliant  angle  of  the  covert¬ 
way, 


w 

ty,  and  to  cflablifh  at  the  point  of  this  angle  and  on  the 
|ad  of  the  glacis  a  fmall  lodgment  bounded  by  a  circular 
^  *  whence  the  enemy  may  be  entirely  driven  from  the  fa¬ 
int  place  of  arms  of  the  covert- way.  Afterwards  this 
Lgment  may  be  widened  on  branches  of  the  covert- way, 
digging  into  the  upper  part  of  the  glacis,  at  the  didance 
three  fathoms  from  the  inner  fide  of  the  covert- way  ;  to 
1  end  that  this  thicknefs  may  ferve  as  a  parapet  to  the 
1  gment,  and-fereen  it  from  the  cannon. 

The  operation  we  have  been  deferibing,  to  reach  from 
t  third  parallel  to  the  faliant  angle  of  the  covert- way,  is 
f  ned  at  the  fame  time  againfl  all  the  faliant  angles  o*  the 
f  it  attacked  :  hence  the  enemy  is  obli  ged  to  abandon 
t  m  a! moil  all  at  the  fame  time  ;  and  the  lodgment  on 
t  glacis  is  afterwards  advanced  on  both  Tides  of  thefe  an- 
towards  the  re-entering  places  of  arms  of  the  covert¬ 
ly. 

J^s  it  is  impofTible  to  make  this  lodgment  defile  from  the 
vj  ks  of  the  place,  there  is  no  other  way  to  guard  againfl 
enemy’s  l'ire  than  by  many  traverfes.  The  9th  figure 
olPlate  DXXXIII.  fhows  the  plan  of  part  of  this  lodgment 
p*its  traverfes;  which  arc  made  with  chandeliers  and  ga¬ 
ps..  If  the  enemy,  notwithflanding  the  cannon  and  bomb- 
^■er^es  a  rtcochzt)  and  the  fire  of  the  cavaliers  of  the  trenches, 
fijild  obilinately  continue  in  the  re-entering  places  of  arms 
of  he  covert-way;  in  order  to  compel  them  to  remove,  bat- 
tefes  for  throwing  of  flones  are  raifed  overagainfl  thofe  places 
rms  :  and  with  this  view,  as  foou  as  the  lodgment  of 
glacis  is  brought  within  one  half  or  two- thirds  of  the 
iches  of  the  covert-way,  on  both  fides  of  the  re-entering 
e,  a  f?.p  is  carried  on  oppofite  to  the  place  of  arms;  and 
his  fap  batteries  for  throwing  Hones  are  eredled,  as  may 
|een  in  c  c.,  Plate  DXXXIII.  fig.  6.  Thefe  batteries  being 
icd  and  ready  to  play,  they  difeharge  a  fhower  of  flones 
the  place  of  arms  (fig.  6.),  which  will  not  fuffer  the 
ei  ny  to  maintain  themfelves  there  any  longer.  The  lodg- 
rr  t  continues  to  advance  ;  and  as  foon  as  the  enemy  is 
di  en  from  the  place  of  arms,  it  is  continued  all  round  the 
fa  s  thereof.  This  lodgment  being  properly  fimfned,  will 
In  ler  t  he  enemy  from  venturing  to  return  to  the  covert- 
w  ;  and  of  courfe  will  fecure  the  pofTeflion  of  it  to  the 
b(  *gers.  I  hefe  L  dgments  are  made  with  gabions  and  faf- 
ci  3;  the  gabions  are  filled  with  earth,  fafeines  are  put  over 
th  a,  and  the  whole  is  covered  with  earth  ;  they  fink  into 
th  glacis  as  deep  as  is  requifite  to  be  covered  againft  the 
fit  jf  tlie  place. 

;i  the  whole  of  this  account  we  have  not  made  ufe 
of  lines  ;  becaufe  we  were  willing  that  the  defeription  of 
th  vorks,  which  are  carried  on  from  the  third  parallel, 
in  rder  to  become  matters  of  the  covert-way,  fhould  be 
as  lain  as  poflible.  This  omifiion  we  fhall  now  fupply, 
b)  I  naking  mention  of  the  principal  difficulties  occafioned 
k)  I  nines,  in  endeavouring  to  drive  the  enemy  from  the 
co  I  rt-way. 

Tithout  mines  the  enemy  would  find  it  very  difficult 
to  tard  the  works  we  have  been  deferibing  ;  becaufe  the 
ritplliet  batteries  mufl  gall  them  exceffivcly,  and  break  up 
th  I  defences,  fo  as  to  deprive  them  of  all  fhelter  :  but  they 
niahave  iome  refource  left  in  works  under  ground,  where 
tbjl  miners  can  proceed  with  more  fafety  ;  while  thofe  of 
thSSefiegers,  not  having  the  fame  knowledge  of  the  ground, 
cafj>nly  grope  in  the  dark  ;  io  that  it  is  altogether  a  mere 
chlbe  if  they  find  out  the  enemy’s  galleries,  and  fucceed 
to  deflroy  them.  If  information  is  received  that  the 
is  countermined,  there  can  be  no  manner  of  doubt 
uut,he  enemy  will  avail  themfelves  of  their  countermines, 
tofcitTy  branches  forward  into  the  field  ;  and  then  to  avoid, 

££  mch  as  poffible,  the  mifehief  that  may  be  done  by  thofe 
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fubterraneous  fires,  in  the  third  parallel  ftiafts  or  pits  are  Of  Siege?, 
funk  1  8  or  20  feet  deep,  if  the  ground  will  permit,  in  order  v  T  U,/ 
to  get  below  the  galleries  of  the  bdieged  :  and  from  thence 
galleries  are  carried  on  towards  the  covert-way,  to  meet  with 
thole  of  the  enemy,  by  boring  the  earth  with  a  long  iron 
needle  or  augre,  to  find  them  out.  If  they  are  found  un¬ 
derneath,  an  opening  is  made  down  int©  them,  and  fhells 
are  thrown  in,  to  drive  away  the*  enemy  and  to  luin  their 
gallery.  If,  on  the  contrary,  they  are  found  above  them, 
a  fmall  mine  muil  be  fprung  to  break  them  :  but  if  none 
of  the  enemy's  galleries  can  be  found,  in  that  cafe  branches 
mufl  be  carried  to  the  right  and  left ;  at  the  end  of  which 
are  made  fmall  chambers,  to  fhake  the  neighbouring  ground, 
which  can  hardly  mils  deflroying  the  galleries  and  chambers 
of  the  befieged. 

Notwithflanding  all  the  care  that  can  be  taken  in  this 
cafe,  it  is  not  to  be  prefumed  that  the  mines  of  the  befieged 
under  the  glacis  fhould  be  rendered  abfolutely  ineffe&ual ; 
but  as  loon  as  any  of  them  are  fprung,  workmen  are  imme¬ 
diately  fent  to  make  a  lodgment  in  the  pits.  In  fome 
grounds,  the  mines  of  the  bdieged  maj  be  fpoiled,  by  let¬ 
ting  in  a  brook  or  rivulet  into  the  galleries ;  for  which  pur- 
pofe  you  have  only  to  dig  pits  jn  the  neighbourhood,  and 
let  the  water  run  in.  The  expedient  was  made  ufe  of  at 
the  fiege  of  Turin  in  1706,  whereby  a  great  many  mines 
of  the  befieged  were  rendered  uftlefs. 

The  enemy  fhould  have  mines  placed,  to  hinder  the  lodg¬ 
ment  on  the  head  or  the  glacis,  within  *our  or  five  fathoms  of 
the  palifades  of  the  covert- way  ;  to  the  end  that  in  fpriuging 
them  the  palifades.  may  not  be  hurt,  but  that  they  may  be. 
under  the  lodgment  which  the  befiegers  make  there.  When 
they  have  fprung  the  mines,  they  make  lodgments  in  them  ; 
and.  the  befiegers  like  wife  on  their  part  fpring  mines,  with 
a  view  to  deflroy  the  palifades  ;  but  nothing  that  is  not. 
very  general  can  be  laid  on  this  fort  of  contefls.  They  de¬ 
pend  on  the  iituation  of  the  ground,  and  upon  the  capacity 
and  underfianding  of  thofe  who  attack,  and  thofe  who  de¬ 
fend  the  place. 

Before  we  made  mention  of  mines,  we  fnppofed,  v/herr 
treating  of  the  lodgment  on  the  top  of  the  glacis,  that  tlie 
fire  of  the  cavaliers  of  the  trenches,  together  with  the  can¬ 
non  and  ricochet  bomb-batteries,  had  obliged  the  enemy  to 
quit  the  covert- way;  but  if,  notwithflanding  thefe  fires,  they 
fhould  obflinately  continue  in  the  places  of  arms  and  behind 
the  traverfes,  the  way  to  drive  them  entirely  from  thence, 
and  to  make  the  lodgment  we  have  been  fpeaking  of  upon 
the  glacis,  is  as  follows. 

Whether  the  enemy  has  fprung  a  mine  near  the  faliant 
angle  of  the  covert- way,  or  the  befieged  have  blown  up  fome 
of  the  pajifades  near  it,  as  foon  as  the  mine  is  fprung,  work¬ 
men  mull  be  fent  to  the  excavation  ;  where  they  are  to  co¬ 
ver  themfelves  with  all  poffible  expedition,  and  afterwards 
to  extend  their  lodgment  in  the  covert- way  on  both  fides  of 
its  faliant  angle. 

The  double  trench,  or  the  double  fap  on  the  ridge  of  the 
glacis,  mufl  be  made  to  communicate  with  this  lodgment,, 
in  order  to  be  able  to  fuftain  it  if  there  fhould  be  occafion, 
and  to  communicate  with  it  more  fafely.  Particular  care 
mufl  be  taken  to  cover  the  extremities  of  it,  that  is,  to  make 
traverfes  everywhere,  in  order  to  be  fheltered  from  the  fire 
of  the  other  parts  of  the  covert-way,  where  the  enemy  ftill 
maintain  themfelves. 

When  this  lodgment  is  extended  to  the  fir fb  traverfes  of 
the  covert- way,  ii  the  enemy  keep  their  ground  behind  it,, 
as  there  can  be  but  few  under  cover  there,  confidering  the 
fpace  they  have  to  oecupy,  a  company  of  grenadiers  mufl 
make  a  brifk  attack  to  drive  them  away  :  this  done,  fome 
of  thofe  grenadiers  fhould  endeavour  to  find  out  in  the  part. 

abandoned: 
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Of  Sieges,  abandoned  by -the  enemy  tbe  entrance  into  the  mine,  and 
the  Saucissgn  ;  and  upon  finding  it,  as  there  is  great  pro¬ 
bability  that  they  will,  they  are  to  cut  it  off,  and  thereby 
render  the  mine  ufelefs.  Workmen  may  be  likewife  fent 
into  the  paffage  round  the  traverfe,  and  there  make  a  fmall 
lodgment,  which  will  be  the  lafeff  that  can  be  contrived 
when  the  enemy  is  fo  very  near.  After  this  an  entrance  is  to 
be  dug  in  the  covert-way  oppofite  thofe  traverfes,  and  conti¬ 
nued  towards  the  bank  of  the  ditch,  under  cover  of  the  tra¬ 
verfe  ;  then  a  lap  is  to  be  made  from  each  of  the  extremi¬ 
ties  of  this  paffage,  th3t  is,  near  the  border  of  the  counter- 
fearp  ;  which  are  to  be  carried  along  the  rounding  of  the 
cornterfcarp  towards  the  middle,  where  they  are  to  meet. 
This  lodgment  muff  be  made  very  deep,  that  it  may  be  no 
hinderance  to  that  on  the  head  of  the  glacis  ;  and  it  is  to  be 
managed  fo  as  to  leave  between  it  and  the  border  of  the 
ditch  a  breadth  of  earth  fnfncient  to  reffift  the  cannon  of 
the  flanks  arid  the  curtain.  This  lodgment  muff  be  alfo 
covered  with  blinds,  to  prevent  the  effedl  of  the  grenades  ; 
•  and  it  is  of  great  ufe  towards  an  opening  into  the  ditch.. 

During  the  whole  time  that  the  beliegers  are  working 
upon  this  lodgment  in  the  interior  part  of  the  covert- way, 
they  are  to  continue  the  lodgment  on  the  top  of  the  glacis, 
as  far  as  the  re-entering  places  of  arms  ;  from  whence  the 
enemy  may  be  driven  by  ordering  a  tew  companies  of  gre¬ 
nadiers  to  attack  them,  luppofing  they  fhouldbe  fo  obftinate 
as  to  continue  there,  notu  ithfta  «ding  the  fire  of  the  ricochet 
batteries,  and  of  the  (hells  and  ffones.  As  foon  as  the  enemy 
have  entirely  withdrawn  themfelves,  a  lodgment  muff  be 
made  there,  as  we  have  already  mentioned. 


§  12.  Attach  of  the  Covert -way  /word  in  hand. 


There  is  another  method  of  driving  the  enemy  out  of 
the  covert-way,  more  expeditious  indeed,  but  at  the  fame 
time  more  bloody,  more  precarious,  and  infinitely  lefs  fkil- 
ful.  This  confifls  in  making  a  Fudden  attack  on  the  whole 
front  of  the  covert- way,  in  driving  the  enemy  fr«m  thence 
by  main  force,  and  afterwards  making  good  a  lodgment. 

There  may  be  circumilances  that  fliall  abfolutely  require 
this  method  of  attacking  the  covert-way  ;  as  when  there  is 
no  poffibility  of  ereding  ricochet  batteries  to  fire  at  its 
branches,  nor  at  the  faces  of  the  works  in  the  fiont  of  the 
attack";  or  when  it  is  prefumed  that  the  enemy  are  not  in 
-a  condition  to  withftand  an  attack  of  this  fort  ;  or,  in  fine, 
when  it  is  thought  expedient  to  run  any  hazard  in  order  to 
be  mailers  of  the  covert-way  a  few  days  fooner  :  on  fuch 
occafions  it  is  ufual  to  take  this  method  of  attacking  it, 
w  hich  is  conduced  thus  : 

When  the  tefolution  is  taken  to  attack  the  covert-way 
fword  in  hand,  the  third  parallel  fhonid  be  made  to  advance 
as  near  as  pofiible  to  the  glacis  ;  and  the  more  forward  it  is 
brought,  the  fafer  the  attack.  All  along  this  parallel  ban¬ 
quettes  are  to  be  made,  flep-fafhion,  to  the  top  of  its  para- 
Vhtz  pet,  that  the  troops  defigned  for  the  attack  may  pafs  over 
DXXXI.  it  with  eafe.  At  the  back  of  this  line,  and  in  the  very 
Ji&*  4*  line  itfelf,  a  great  quantity  of  materials,  as  tools,  gabions, 
fafeines,  fand-bags,  See.  muff  be  got  ready,  that  nothing 
may  be  wanting  to  make  the  lodgment  with  all  expedition, 
after  driving  the  enemy  out  of  the  covert-way.  A  ffrong 
paity  of  grenadiers  is  ordered,  and  placed  along  the  third 
parallel,  four  or  fix  deep,  and  the  workmen  behind  them  on 
the  back  of  this  parallel  with  their  tools,  gabions,  fafeines, 
&c.  Care,  moreover,  is  taken,  that  all  the  other  part3  of 
the  trenches  be  well  furnifhed  with  troop3  to  fupport  the 
grenadiers,  if  there  fhould  be  occafion  ;  and  to  fire  at  the 
enemy’s  defences  wherever  they  appear:  the  grenadiers  muff 
alfo  be  provided  with  hatchets,  to  cut  down  the  palifedes  of 
the  cevert-way. 
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The  guns  and  mortars  muff  be’  ordered  to  be  ready  to  Oh 
fupport  the  attack  with  their  whole  fire.  * 

A  fignal  is  to  be  agreed  on  for  all  the  troops  that  are  to 
commence  the  attack,  to  move  at  the  fame  time,  and  to  fall 
upon  the  enemy.  This  fignal  is  to  confift  in  firing  a  cer¬ 
tain  number  of  cannon,  or  a  certain  number  of  bombs,  and 
at  the  laff  cannon-fhot,  or  at  the  laft  bomb,  the  troops  arc 
to  move. 

The  fignal  being  given,  all  the  troops  of  the  third  parallel 
are  to  move  at  the  fame  time,  and  to  pafs  quickly  over  the 
parapet  o I-  the  parallel,  and  to  march  dire&ly  to  the  covert¬ 
way  ;  which  they  enter  either  through  the  fally-ports  or 
paflages  made  by  the  guns,  or  elfe  the  grenadiers  cut  down 
the  palifadts  with  their  hatchet9.  As  foon  as  they  have 
entered,  they  charge  the  enemy  vigoroufly  ;  and  when  they 
have  obliged  them  to  abandon  fome  ot  the  angles,  the  en¬ 
gineers  fet  the  workmen  about  making  a  lodgment  on  the 
ridge  of  the  glacis,  oppofite  to  that  part  of  the  covert-way 
which  the  enemy  have  abandoned,  and  within  three  fathoms 
of  the  iniide  of  it.  This  lodgment,  as  we  have  obferved, 
is  made  with  gabions,  which  workmen  lay  on  the  glacis  on 
the  fide  of  one  another.  The  joints  are  covered  with  fand- 
bags,  or  with  fap-faggot$.  Thefe  gabions  are  filled  with 
earth  and  covered  with  fafeines  ;  and  a-top  of  all  you  are  to 
throw  earth  taken  out  of  the  glacis,  by  digging  and  widen¬ 
ing  the  lodgment  ;  and  of  this  a  parapet  is  raifed  to  fereen 
the  troops  as  quick  as  pofiible  from  the  direct  fire  of  the 
place,  and  traverfes  are  to  be  made  everywhere  to  prevent  the 
enfilades,  as  may  be  feen  in  Plate  DXXXI  IT.  fig.  5.  While 
this  is  doing,  the  batteries  of  the  trenches  are  to  fire  iucef- 
fantly  upon  the  defences  of  the  place,  in  order  to  difturb 
the  enemy,  and  to  abate  as  much  as  pofiible  the  briflcnefs  of 
their  fire  upon  the  workmen  and  the  lodgment. 

When  the  troops  employed  in  the  attack  have  driven  the 
enemy  from  the  covert-way,  or  from  their  places  of  arms, 
they  retire  behind  the  lodgment,  where  they  kneel  down  till 
it  is  in  a  condition  to  cover  them.  Sometimes  it  fhall  hap* 
pen  that  the  enemy,  who  was  fuppofed  to  have  been  driven* 
from  the  covert- way,  will  return  to  the  charge,  and  oblige 
the  befiegers  to  renew  the  attack,  by  overthrowing  the  lodg¬ 
ment  and  falling  upon  the  troops  unawares.  This  attack 
maybe  renewed  feverul  times,  and  vigoroufly  difputed,  when 
there  happens  to  be  a  ffrong  garrifon.  In  this  cafe  the  be¬ 
fiegers  muff  exert  their  bravery,  and  refolutely  encounter 
every  obffacle  raifed  by  the  enemy. 

It  muff  be  allowed  that  this  manner  of  attacking  is  very 
bloody :  for  the  befiegers  muff  move  almoft  the  whole  breadth 
the  glacis  uncovered  and  expofed  to  the  whole  fire  of  the 
place.  It  is  indeed  in  every  refped  fo  inferior  to  the  for¬ 
mer,  that,  according  to  M.  Vauban,  it  never  fhould  be  at¬ 
tempted  but  for  the  moil  effential  reafona.  Night  is  the 
beft  time  for  it,  becaufe  the  befiegers  are  lefs  feen  from  the 
and  of  courfe  the  fire  of  the  befieged  is  lefs  danger* 
ous  :  yet  there  are  generals  who  undertake  it  by  day. 
There  is  nothing  fettled  in  regard  to  this  article  ;  they  are 
at  liberty  to  a£t  as  they  judge  moil  proper,  according  to  the 
circumftances  of  time  and  place. 

$  13.  Of  the  Batteries  on  the  Covert-way. 

When  the  enemy  are  entirely  driven  out  ot  the  covert¬ 
way,  the  next  thing  to  be  done  is  the  creeling  of  bat¬ 
teries,  in  order  to  ruin  the  defences  ot  the  place,  anc  to 
make  a  breach. 

As  it  is  neceffary  for  the  befiegers  to  make  themfelves  ma¬ 
ilers  of  the  half-moon  C  (Plate  DXXXI  1 1,  fig.  6.)  beW 
they  can  come  to  the  body  of  the  place,  which  is  flanke  or 
defended  by  part  of  the  faces  of  the  baflions  A  and  B  op¬ 
pofite  to  its  ditch  ;  they  muff  begin  with  ereding  battenc* 
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the  covert  way  oppofite  thofe  parts.  TFey  are  marked 
the  plan  e ,  e.  Batteries  muft  be  alfo  ere&ed  to  make  a 
‘each  in  the  half-moon.  But  before  they  are  erefted,  it 
ill  be  proper  to  confider  what  part  of  the  face  of  the  half- 
oon  is  to  be  attacked  ;  or,  which  is  the  fame  thing,  what 
|irt  the  half-moon  is  to  be  entered.  It  mull  not  be  at  its 
nked  angle,  becaufe  an  opening  towards  the  point  would 
L>t  afford  a  fufficient  fpace  to  make  a  lodgment  able  to 
iithfland  the  enemy,  and  moreover  the  troop3  would  be 
ien  in  their  paflage  by  the  two  faces  of  the  baftions  by 
Ihich  its  flanked  angle  is  defended.  The  moft  favourable 
fflage  is  towards  the  third  part  of  its  face,  reckoning  from 
I;  flanked  angle  ;  becaufe  by  battering  at  the  fame  time 
te  two  faces  near  this  part,  the  whole  point  of  the  half- 
%oon  may  be  deftroyed,  and  a  large  opening  made  there 
Jtfier  than  anywhere  elfe.  Thus  the  batteries  for  making 
breach  in  thd  halfnioon  C  will  be  placed  in  d  and  d ,  and 
ill  occupy  almoft  the  third  part  of  each  of  the  faces  of  the 
df-moon  from  its  flanked  angle.  Thefe  batteries  are  each 
co  mi  A  of  four  or  five  pieces  of  cannon. 

When  the  faces  of  the  baftions  A  and  B  are  well  en fi¬ 
lled  by  the  ricochet  batteries,  there  will  be  no  occafton 
ir  the  batteries  e  and  e ;  for  thofe  which  are  to  batter  the 
lf-moon  in  breach  will  be  fufficient  ;  -and  after  it  is  taken, 
there  is  any  necefllty  for  ruining  the  faces  of  the  baftions 
and  B,  you  may  make  ufe  of  the  batteries  d  and  dy  by 
iacing  them  in  e,  e.  Batteries  muft  alfo  be  ere&ed  to  ruin 
je  flanks  of  the  demi-baflions  in  the  front  of  the  attack. 

is  evident  that  they  cannot  be  placed  but  in  i,  #,  on  the 
-vert-way  oppofite  to  them.  They  ought  alfo  to  contain 
great  a  number  of  guns  as  the  fpace  of  ground  will 
rmit. 

For  the  fame  reafon  that  batteries  have  been  erected  to 
ike  a  breach  in  the  half  moon,  oppofite  the  third  part  of 
e  face  joining  to  its  flanked  angle,  thofe  alfo  are  to  be 
e&ed  which  are  to  make  a  breach  in  the  baftions  ;  they 
marked  h,  h ,  and  are  each  of  feven  or  eight  pieces  of 
non.  Batteries  are  likewife  eredled  to  ruin  the  flanks 
the  demi  baftions  bordering  upon  thofe  of  the  front  at- 
cked,  in  order  to  favour  the  paflage  over  the  ditch  which 
made  on  the  iide,  upon  a  fuppofuiou  that  the  baftion  is 
tered  at  both  laces,  as  we  fuppofe  in  this  example.  The 
acking  both  faces  of  the  baftion  renders  the  taking  of  it 
re  certain  and  eafy  ;  but,  generally  fpeaking,  it  is  looked 
on  as  fufficient  to  make  only  a  breach  in  the  face  of  the 
|ith  of  the  demi-baftions  towards  the  front  attacked. 
Befides  all  thefe  batteries,  others  are  eredted  in  the  re- 
Itering  places  of  arms  of  the  covert*  way,  as  in  h,  and  in  /; 
|ey  ferve  to  batter  the  tenaille  when  there  is  one,  the  enr- 
and  the  faces  of  the  baftions,  &c.  Sometimes  they  are 
mortars  for  throwing  of  ftones* 

All  thefe  batteries  fhould  have  24  pounders  ;  fometimes 
ger  pieces  are  ufed,  efpecially  when  there  is  any  work  of 
extraordinary  ftrengtli  and  folidity  to  be  demolifhed. 

They  are  all  to  be  placed  on  the  parapet  of  the  covert- 
fty  ;  and  the  outflde  of  their  epaulement  is  to  graze  the 
I  fide  of  the  covert- way.  It  is  in  order  to  have  room  e 
3  mgh  for  this  epaulement,  that  the  lodgment  is  made  on 
e  ridge  of  the  glacis  at  the  diftance  of  three  fathoms  from 
lie  in  fide  of  the  covert- way. 

The  only  efTential  thing  to  be  obferved  in  thefe  batteries, 
to  open  their  embrafures,  fo  that  they  (hall  perle&ly  dif¬ 
fer  every  part  of  the  place  they  are  to  batter,  and  have 
efficient  Hoping  from  the  back  to  the  fore-part,  to  fire 
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as  low  as  the  bottom  of  the  revetements  (c),  which  they  Of  Sieges, 
are  intended  to  deftroy.  It  is  alfo  proper  to  prevent  the 
enemy’s  blowing  them  up  with  mines  :  for  this  end  it  will 
be  requifite  to  dig  wells  deep  enough  round  the  batteries, 
fo  as  to  be  fure  of  being  lower  than  the  enemy,  and  to 
make  fmall  galleries  round  the  batteries’,  in  order  to  dif- 
cover  the  branches  the  enemy  have  underneath  to  blow 
them  up. 

As  the  conftru&ion  of  this  fort  of  batteries  is  very  dan¬ 
gerous,  being  abfolutely  to  be  made  under  the  fire  of  the 
rampart  of  the  place,  they  are  fometimes  mafked  ;  that  is, 
before  the  part  where  they  are  erected,  find-hags  or  fome 
other  materials  are  placed,  with  a  view  to  fhelter  the.work-i 
mentfrom  the  enemy. 

In  order  to  batter  in  breach,  all  the  guns  fhould  Are  to¬ 
gether,  and  towards  the  fame  part.  They  fhould  fire  as 
low  as  they  can,  and  continue  to  batter  the  fame  part,  till 
the  earth  ot  the  rampart  behind  the  revetement  begins 
to  fall,  which  is  a  fign  that  the  revetement  is  entirely  de- 
ftroyed.  This  united  firing,  repeated  in  this  manner  a- 
gainft  the  fame  place,  is  produ&ive  of  a  much  better  ef¬ 
fect  than  if  the  guns  were  to  be  fired  one  after  the  other ; 
for  not  only  a  greater  quantity  of  tlie  wall  is  fhaken  at 
the  fame  time,  but,  moreover,  the  fhaking  is  far  more  con- 
fiderable. 

§  x4*  Of  the  defeent ,  and pa f age  ever  the  Ditch  of  the  Half 
moon . 

While  the  batteries  on  the  covert-way  are  ere&ing,  pre¬ 
parations  are  made  for  the  defeent  and  paflage  over  the  ditch 
of  the  half  moon. 

The  ditches  are  either  dry,  or  filled  with  water,  which  may* 
be  either  ftagnated,  or  running;  and  even  into  dry  ditche3 
the  enemy  may  let  in  water,  only  opening  the  flufees  by 
which  it  is  withheld.  Each  of  thefe  forts  of  ditches  requires 
a  different  manner  of  pafling. 

Firft  of  all,  it  the  ditch  be  dry,  and  very  deep,  as  from 
25  to  30  feet,  the  defeent  may  be  made  by  one  or  fever?! 
fubterraneous  galleries,  paffiiig  under  the  covert-way,  and 
terminating  at  the  bottom  of  the  ditch  :  the  entrance  is  to 
begin  about  the  middle  of  the  glacis.  Thefe  galleries  arc 
made  like  thofe  of  miners,  and  the  earth  is  fupported  by 
boards  and  timber  frames.  They  are  dire&ed  in  fuch  a  man¬ 
ner,  that  the  opening  in  the  ditch  fliall  be  oppofite  to  that 
part  of  the  breach  where  the  paflage  is  intended. 

As  this  gallery  is  made  fkping,  the  bufinefs  is  to  have 
fome  rule  for  directing  the  flope,  fo  as  to  prevent  its  being 
too  finall  or  too,  great:  too  fmall,  if  it  terminated  above 
the  bottom  of  the  ditch  ;  and  too  great,  if  it  terminated 
below  it. 

The  following  is  a  mod  Ample  way  to  find  it  out :  Firft: 
of  all,  it  is  requifite  to  take  the  depth  of  the  ditch  ;  which, 
is  done  by  letting  fall  a  plummet,  with  a  firing  tied  to  it, 
from  the  border  of  the  covert-way  to  the  bottom  of  the 
ditch.  It  is  requifite  alfo  to  know  the  diftance  from  the 
entrance  of  the  gallery  to  the  border  of  the  covert-way, 
which  may  be  eafily  meafured  thus  :  Supoofe  the  depth  of 
the  ditch  is  30  feet,  and  that  the  diftance  from  the  entrance 
of  the  gallery  to  the  border  of  the  ditch  is  90  feet,  then  by 
advancing  fix  feet  towards  the  counterfcarp,  the  flope  mult 
fink  two;  that  is,  there  muft  be  always  the  fame  propor¬ 
tion  between  the  length  of  the  paflage  made  to  approach 
the  counterfcarp  and  the  depth  of  the  flope,  as  between  the 
diftance  from  the  entrance  of  the  gallery  to  the  border  of 
5  F  the 


(c*)  The  revetement  is  a  firong  wall  built  on  the  outfide  of  the  rampart  and  parapet,  to  fupport  the  earth,  and  pre- 
**nt  it  from  rolling  into  the  ditch. 


Of  Sieges,  the  counterfcarp  and  tjie  depth  of  the  ditch  :  fo  that  if  the 
1  v~“  diftance  from  the  entrance  of  the  gallery  to  the  border  of 

the  counterfcarp  is  four  times  as  much  as  the  depth  of  the 
ditch;  then  for  every  four  feet  advanced  horizontally  towards 
the  ditch,  there  mud  be  one  funk  perpendicularly,  &c.  When 
the  ditch  is  net  deep,  as  of  12  or  15  feet  deep,  initead  of  a 
gallery  under  ground,  the  defeent  is  made  by  a  fap  only, 
which  cuts  the  parapet  of  the  covert-way,  and  finks  therein 
as  deep  as  is  neceffary  for  the  defeent  to  terminate  at  the 
bottom  of  the  ditch.  This  fap  mu  ft  begin  at  the  lodgment 
on  the  ridge  of  the  glacis ;  it  is  fecured  on  both  fides  until 
blinds,  to  fupport  the  earth,  and  it  muft  have  a  good  epaule- 
ment  on  the  fide  expofed  to  the  place.  Above  it  is  covered 
with  fafeines  and  with  earth,  to  avoid  the  ffell  (tones  and 
grenades  that  may  be  thrown  in  by  the  enemy.  Upon  ad¬ 
vancing  to  the  foot  of  the  counterfcarp,  an  entrance  is  made 
into  the  ditch.  There  are  generally  two  or  three  defeents 
made  for  the  fame  paffage  of  the  ditch,  near  enough  to  fup* 
port  each  other  for  greater  fafety. 

It  is  in  the  paffage  of  the  dry  ditch  that  the  enemy  has 
the  advantage  in  making  ufe  of  various  artifices  to  retard  it. 
In  thefe  they  are  chiefly  affifted  by  their  miners,  who  blow 
up  the  Taps  by  means  of  fmail  mines,  and  fally  out  at  the 
fame  time,  negle&ing  nothing  that  can  delay  the  progrefs 
of  the  work.  They  may  likewife  order  12  foldiers  to  fall 
at  once  upon  the  head  of  the  fap  :  this  number  is  fufficient 
to  drive  away  the  Tappers,  and  to  do  fome  damage  to  that 
work.  A  few  companies  of  grenadiers  (hould  be  placed 
near  at  hand,  to  attack  thefe  men  as  foon  as  they  appear  ; 
and  the  cannon  muft  be  kept  continually  firing  againft  every 
part,  from  whence  the  enemy  may  poffib]y  fally  out.  As 
the  batteries  of  the  covert*way  command  all  their  communi¬ 
cations,  they  may  deftroy  them,  or  at  leaft  render  them  very 
dangerous. 

In  order  to  prote<fl  the  fap  at  the  bottom  of  the  ditch, 
the  befiegers  may  likewife  make  ufe  of  a  kind  of  fmail  gal¬ 
leries  behind  the  counterfcarp,  near  the  place  where  the  en¬ 
trance  is  effedled ;  and  they  may  pierce  fome  loop-holes, 
from  vehence  the  enemy- may  be  fired  at,  and  a  check  put 
to  their  fallies,  at  leaft  by  day  :  and  in  regard  to  night,  the 
befieged  ought  to  be  more  circumfpe&  than  by  day,  fince 
*  they  can  neither  fee  the  difpofitions  nor  the  troops  that  are 
ordered  into  the  ditch  to  fupport  the  fappers ;  fo  that  they 
can  only  raife  a  falfe  alarm,  without  doing  any  great  mif- 
chief.  Yet  we  muft  obferve,  that  this  paftage  can  be  made 
only  fo  far  as  it  is  prote&ed  by  the  battery  placed  on  the 
ridge  of  the  parapet  of  the  covert-way  oppofite  the  ditch  : 
for  as  the  cannon  of  this  battery  keeps  continually  playing 
againft  the  defences  of  this  ditch,  they  muft  ruin  them  of 
courfe,  and  deftroy  their  parapet,  lo  that  the  enemy  fhall 
no  longer  be  able  to  keep  any  cannon  there  ;  the  confc- 
quence  of  which  will  be,  that  the  befiegers  have  only  to 
fereen  themfelves  from  mufket-fhot,  which  is  an  eafy  matter. 

The  paftage  of  the  ditch  is  made  on  each  fide  of  the 
faces  of  the  half- moon,  as  may  be  fecn  in  my  my  fig.  6. 
Plate  DXXXIIT. 

If  the  ditch  is  full  of  (landing  water,  and  the  furface  of 
it  be  raifed  to  three,  four,  or  five  feet,  below  the  upper  bor¬ 
der  of  the  counterfcarp,  the  defeent  will  be  ealier ;  becaufe 
as  the  fteps  are  to  have  but  a  very  fmail  Hope,  they  may 
begin  nearer  the  border  of  the  ditch,  as  in  the  lodgment  on 
'the  ridge  of  the  glacis,  and  be  directed  in  fuch  a  manner  as 
to  terminate  at  the  furface  of  the  water.  They  are  to  be 
covered  on  the  fide  expofed  to  the  place,  and  ftrongly  fecu¬ 
red  with  blinds,  placed  within  five  or  fix  feet  of  each  other. 
Blinds  are  likewife  to  be  laid  over  the  defeent,  which  is  to 
be  covered  with  fafeines,  and  thefe  with  earth,  to  prevent 
the  enemy  from  felting  them  on  fire, 


In  order  to  pafs  this  ditch,  a  bridge  muft  be  made  with  Of  s* 
fafeines  ;  for  which  end,  after  breaking  the  counterfcarp,  a  — 
•number  of  men,  fufficient  to  occupy  the  whole  length' of 
the  defeent,  are  ranged  at  the  diflance  of  two  feet  from  each 
other:  thefe  men  muft  be  covered  by  the  parapet,  and 
to  forward  the  fafeines  from  hand  to  hand,  from  the  head 
of  the  paftage  to  the  opening  into  the  ditch,  i  he  Tapper  in 
this  part  (for  all  thefe  works  relate  to  the  tappers)  will 
throw  them  into  the  ditch,  in  order  to  make  an  epaulement 
or  covering  on  that  fide  of  the  town  which  looks  towards 
the  paftage. 

As  foon  as  he  has  flung  in  a  fufficient  number  of  fafeines 
to  (belter  himfelf,  and  to  advance  a  few  paces  into  the 
ditch,  he  muft  throw  a  great  number  of  them  into  the  paf- 

fage,  in  order  to  fill  the  ditch  up  entirely  in  that  part. _ 

They  are  laid  different  ways,  and  ranged  in  different  beds; 
which  are  covered  with  earth,  in  order  to  make  them  fink 
to  the  bottom.  All  thefe  different  beds  of  fafeines  muft  be 
fixed  with  long  flakes,  that  they  may  keep  cloler  together : 
and  as  the  work  advances,  the  parapet  muft  be  puffed  for¬ 
ward,  otherwife  it  would  be  impoffible  to  effect  the  paffage 
without  the  utmoft  danger. 

When  the  paftage  is  commanded,  or  fired  into  from  the 
oppofite  parapet  of  the  place,  or  from  any  other  part,  the 
foremoft  men  nntft  be  covered  with  a  great  heap  of  fafeines, 
or  by  fome  other  contrivance  ;  but  whatever  cover  it  be,  in 
that  cafe  the  paffage  of  the  ditch  is  extremely  difficult  and 
dangerous. 

After  what  has  been  faid  concerning  the  paftage  of  dry 
ditches,  and  thofe  which  are  full  of  Handing  water,  it  re¬ 
mains  to  take  notice  of  thofe  which  are  full  of  running  wa¬ 
ter,  and  thofe  that  are  dry  but  may  be  filled  at  any  time 
with  water.  Thefe  forts  of  ditches  are  extremely  difficult 
to  pafs,  unlefs  the  current  can  be  turned  and  made  to  take 
a  diffeient  courfe  from  that  which  carries  it  to  the  town 
ditches,  or  unlefs  the  befiegers  can  contrive  to  break  down 
the  fiuices  which  keep  up  the  water  referved  by  the  enemy 
for  filling  the  ditch. 

A  great  deal  might  be  faid,  were  we.  to  enter  into  the 
whole  detail  of  thewoiks  neceffary  for  paffing  thefe  forts  of 
ditches  ;  we  fhall  only  touch  upon  the  iiibjedft. 

Suppofing  the  ditches  to  be  filled  with  running  water, 
or  with  a  river,  the  channel  of  which  can  be  diverted  no 
other  way,  which  is  called  draining  the  ditch ,  it  will  be  re- 
qnifite  then,  generally  (peaking,  to  throw  into  the  ditch  a 
large  quantity  of  fafeines,  loaded  with  earth  and  ftones,  fa¬ 
ttened  together  with  long  (lakes  :  thus  the  paftage  is  to  be 
puffed  on,  till  the  ditch  is  contra&ed  to  the  breadth  of  20 
or  30  feet  ;  and  then  fmail  beams  may  be  laid  acrofs,  to  join 
the  bridge  of  fafeines  to  the  rubbifh  of  the  breach.  The 
filling  up,  and  confequently  the  paffage  of  the  ditch,  may 
be  al(o  forwarded,  by  ordering  the  miners  to  advance  to  the 
rnbbiff,  and  t6  fpring  a.  mine,  in  order  to  blow  up  part  of 
the  revetement  of  the  work  into  the  ditch. 

Should  the  enemy  happen  to  have  refervoirs  of  water 
which  they  may  open,  and  thereby  deftroy  the  lodgments 
in  the  ditch  when  they  are  no  longer  to  make  a  (land  there, 
the  befiegers  muft  endeavour  during  the  liege  to  deftroy  the 
fiuices,  that  is,  the  (lone-work  or  timber  that  ferves  to  keep 
up  the  water.  This  may  be  done  by  throwing  a  great 
number  of  bombs  towards  that  part  where  the  fiuices  are 
known  to  be  fuuated  ;  if  they  fhould  be  broke  down  by  that 
means,  then  the  water  will  have  a  free  current ;  and  after  it 
has  run  off,  the  paftage  of  the  ditch  muft  be  attempted  in 
the  fame  manner  as  if  it  was  Handing  water ;  if  there  remains 
only  a  very  fmail  current,  a  paftage  muft  be  left  to  drain  it, 
as  was  mentioned  before. 

This  whole  operation  is  very  tedious,  difficult,  and  dan¬ 
gerous  ; 
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erous ;  nay,  it  is  irapoflible  to  be  done  at  all  without  being 


jrote&ed  by  a  very  brifk  firing,  not  only  from  all  the  can- 
ion  of  the  covert-way  and  the  ricochet  batteries,  but  more¬ 
over  from  the  lodgments  on  the  glacis  and  thofe  on  the  co¬ 
vert-way. 

Plates  DXXXIV.  and  DXXXV.  will  illufhate  all  that  we 
have  been  faying  upon  this  head,  concerning  the  defeent  and 
paffage  over  the  ditch. 

Plate  DXXXIV.  fig.  I.  exhibits  the  plan  of  the  defeent 
under  ground,  and  that  of  its  opening  into  the  dry  ditch. 
Pig.  2.  reprefents  the  profile  of  that  defeent  ;  the  opening 
of  which  is  made  at  the  lower  part  of  the  ditch.  Fig.  3. 
is  a  perfpe&ive  view  of  the  opening  of  this  defeent,  feen 
from  the  bottom  of  the  glacis :  and  fig.  4.  (hows  in  perfpec- 
tive  the  opening  of  the  fame  defeent,  feen  from  the  top  of 
'the  breach. 

■  Plate  DXXXV.  fig.  1.  is  the  plan  of  the  pafiage  over  a 
Jwet  ditch  in  the  open  air  ;  that  is  to  fay,  the  gallery  of 
•which  is  an  open  fap.  A  is  the  opening  of  it.  You  fee  in 
13,  towards  its  opening,  the  blinds  that  are  laid  on  its  up¬ 
per  part,  to  fupport  the  fafeines  with  which  it  is  covered. 
iOn  thefe  blinds,  at  firft,  is  laid  a  bed  of  fafeines,  ranged  ac¬ 
cording  to  the  length  of  the  gallery  :  over  this  firfl  bed  is 
laid  a  fecond,  wherein  the  fafeines  are  ranged  according  to 
the  breadth  of  the  gallery,  as  you  fee  in  B  and  C.  D  is  the 
epaulement  of  fafeines,  which  covers  the  pafiage  againtt  the 
fire  of  the  place,  by  which  it  is  flanked.  E  is  part  of  the 
bridge  of  fafeines  ;  and  F  is  an  elevation  alfo  of  fafeines,  in¬ 
tended  to  cover  the  head  of  the  work,  and  to  fecure  it  from 
the  immediate  fire  of  the  place.  Fig.  2.  reprefents  the  pro¬ 
file  of  this  defeent  into  the  ditch.  Fig.  3.  gives  its  opening 
feen  in  perfpe&ive  from  the  country ;  and  fig.  4.  its  opening 
into  the  ditch,  alfo  in  perfpe&ive,  as  it  appears  from  the  top 
of  the  breach. 

§  1$.  Of  the  attack  of  the  Ravelin ,  or  Half  moon. 

The  pafiage  over  the  ditch  before  the  half- moon  being 
effe&ed  on  both  fides,  and  a  breach  made  14  or  15  fathoms 
wide,  preparations  are  made  for  the  aflault.  For  this  pur- 
pofe  a  large  quantity  of  materials  is  colle&ed  from  all  the 
neighbouring  lodgments.  Endeavours  are  ufed  to  render 
the  breach  pra&icable,  by  making  the  flope  eafy.  The  can¬ 
non  continue  playing,  in  order  to  throw  down  the  parts  of 
the  revetement  that  may  be  yet  {landing.  Very  good  ufe 
may  be  alfo  made  of  {hells  fired  point  blank ;  for  they  are 
eafily  buried  in  the  breach,  the  earth  of  which  has  been  al¬ 
ready  broke  up  and  fhaken  by  the  cannon  ;  and  as  they 
bnrfl  upon  that  earth,  they  produce  the  effetft,  as  it  were,  of 
fmall  mines.  Howitzers  may  likewife  be  ufed  with  fuccefs 
on  thefe  occafions. 

In  order  to  render  the  breach  more  pra&icablc,  fome  mi¬ 
ners,  or  a  ferjeant  with  a  few  grenadiers,  are  fent  to  level  it 
with  hooks.  The  fire  from  the  lodgments  and  batteries  will 
hinder  the  enemy  frnm  appearing  on  their  defences  ;  or  if 
they  fhould,  they  muft  do  it  with  great  circumfpebtion,  which 
renders  their  fire  lefs  dangerous. 

If  the  enemy  have  made  any  galleries  along  the  face  of 
the  half-moon,  and  oppofite  the  breaches,  the  miners  may 
go  2nd  difeover  them,  in  order  to  flop  them  up,  or  to  cut 
oft'  the  match,  or  to  drive  away  the  enemy  :  if  they  cannot 
find  them,  they  fpring  feveral  mines  ;  which  being  often  re¬ 
peated,  muft  needs  occafion  fome  diforders  in  the  galleries 
and  mines  belonging  to  the  befieged.  Every  thing  being  ready 
for  making  a  lodgment  in  the  half-moon,  that  i-s,  for  taking 
pofitfiion  of  the  breach  ;  the  materials  being  at  hand,  in  or¬ 
der  to  be  removed  hither  with  eafe  and  expedition  ;  the  bat¬ 
teries  and  lodgments  of  the  covert- way  being  in  a  condition 
<0  fire  away  brifldy; — a  fignal  is  agreed  upon  with  the  offi- 
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cer3  that  command  thofe  batteries  and  lodgments,  to  give  Of  si<^\ 
them  notice  to  fire,  and  to  leave  off  whenever  it  is  thought  " 
proper.  This  fignal  is  generally  a  flag  raifed  in  the  former 
cafe,  and  lowered  in  the  latter.  All  this  being  fettled, 
and  the  breach,  as  we  obferved,  made  pradlicable,  two  01* 
three  fappers  are  fent  to  the  extremity  of  the  breach  next 
to  the  place,  there  being  generally  a  kind  of  fmall  cover  or- 
cavity  in  this  pare ;  there  they  begin  a  lodgment  for  them¬ 
feives,  and  for  fome  more,  who  are  fent  after  them  ;  when 
there  is  room  to  receive  them,  they  make  them  mount,  and 
infenlibly  extend  the  lodgment  upon  the  top  of  the  breach  ; 
and  thus  they  proceed  till  they  make  a  lodgment  towards 
the  point,  which  is  generally  called  a  magpye's  nef .  While 
thefe  fappers  are  at  woik,  the  fire  of  the  batteries  and  the 
lodgments  ceafes  ;  but  when  the  enemy  attempts  to  attack 
the  workmen  in  order  to  deftroy  their  lodgments,  they  muft 
retire  as  quick  as  pofiible  ;  and  then  the  colours  being  rai¬ 
fed,  the  batteries  fire  upon  them  with  the  utmoft  vivacity, 
to  oblige  them  to  quit  the  upper  part  of  the  breach. — 

Upon  this  the  colours  are  lowered,  the  fire  ceafes,  the  fap¬ 
pers  return  to  repair  the  mifcliief  that  was  done  to  their 
lodgment,  and  try  to  enlarge  and  ftrengthen  it. 

This  way  of  proceeding  muft  be  continued  till  the  lodge¬ 
ment  is  in  a  ftate  of  defence  ;  that  is,  till  it  can  hold  a  num¬ 
ber  of  troops  fufficient  to  awe  the  enemy,  and  to  withftand 
any  attack  that  may  happen  to  be  made  againft  it.  The 
befieged,  before  they  entirely  quit  the  half-moon,  will  fpring 
what  mines  they  have  ready  there.  As  foon  as  this  is  done,  the 
befiegers  fhould  dire&ly  lodge  themfeives  in  the  excavations 
made  by  thofe  mines,  or  at  ieaft  fome  defence  fhould  be  made 
there,  to  hold  a  few  fappers,  and  to  forward  the  lodgments 
of  the  infide  of  the  work. 

•The  lodgment  of  the  point  is  made  in  the  form  of  a  fmall 
arc,  the  concavity  of  which  is  turned  towards  the  place. 

From  each  of  its  extremities  a  lodgment  is  carried  along  the 
faces  of  the  half-moon,  on  the  platform  of  its  rampart,  at 
the  foot  of  its  parapet.  This  lodgment  is  funk  deep  in  the 
earth  of  the  rampart,  to  the  end  that  the  foldiers  may  be 
the  better  covered  againft  the  fire  of  the  place ;  there  muft 
be  alfo  traverfes  to  fecure  it  from  the  enfilades,  as  was  done 
in  regard  to  the  lodgment  on  the  glacis.  Withinfide  the 
half-moon  lodgments  are  alfo  made,  which  traverfe  the 
whole  breadth  thereof,  as  may  be  feen  in  the  half-moon  6’, 

Plate  DXXXIII.  fig.  6.  They  ferve  to  command  the  com¬ 
munication  between  the  tenaille  and  the  place ;  of  courfe  to 
render  that  communication  more  difficult,  and  to  hold  a 
fnfficient  number  of  troops  to  refift  the  enemy,’  fhould  they 
have  any  defign  to  return  and  repoffefs  themfeives.  of  tire 
half-moon. 

What  we  have  been  obferving,  in  regard  to  the  attack 
of  the  half-moon,  is  only  when  the  befiegers  intend  to  take 
it  by  the  fap,  or  with  pick-axe  and  fpade :  But  fometimes 
they  go  about  it  in  a  more  expeditious  manner  :  for  when 
the  breach  is  made  fo  as  the  troops  may  mount  to  enter  the 
half  moon,  they  advance  boldly  to  the  aflault,  juft  as  in  the 
attack  cf  the  covert- way,  fword  in  hand,  and  endeavour  to 
come  up  with  the  enemy,  and  to  drive  them  entirely  out  of 
the  work.  This  attack  is  very  dangerous,  and  may  coil  a 
great  many  men,  when  there  happens  to  be  a  brave  garri. 
fon,  who  will  not  eafily  yield  their  ground.  But  there  are 
frequent  cafes  in  which  it  may  be  thought  prudent  to  adopt 
this  meafure,  in  order  to  accelerate  a  few  days  the  taking 
the  half-moon. 'As  foou  as  the  befiegers  are  matters  of  the  up¬ 
per  part  of  the  breach,  they  make  a  lodgment  there  in  a  hurry 
with  gabions  and  fafeines ;  and  while  it  is  making,  as  alfo 
while  they  charge  the  enemy,  and  oblige  them  to  abandon  the 
upper  part  of  the  breach,  fome  foldiers  are  fent  to  difeover 
the  mines,  which  the  befieged  are  fuppofed  to  have  made 
j'Fa  within 
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within  the  rampart  of  the  half- moon,  and  to  cut  off  the  fau- 
ciffon.  If  they  cannot  find  them,  they  muft  advance  with 
great  circumfpe£i©n,  and  take  care  not  to  keep  all  together, 
that  the  mine  may  have  lefs  effect.  Oftentimes  the  enemy 
will  fuffer  the  befiegers  to  carry  on  their  lodgment  without 


,  Part 

ly  covered  towards  the  oppofite  flank..  If  the  ditch  be  full  of  s 
of  water,  it  is  paffed  over  on  a  bridge  of  fafeines,  conflri’c. ' — 
ted  in  the  fame  manner  as  in  the  paffage  over  the  ditch'of 
the  half- moon. 

The  batteries  credled  on  the  ridge  of  the  glacis  for  nm. 


making  any  great  oppofition,  becaufe  it  cannot  be  effected*  king  a  breach  in  the  face  of  the  baflions,  mull  fire 


but  when  the  lodge- 


without  a  eonfiderable  lofs  of  men  ; 
ment  is  advanced,  the  enemy  fpring  their  mines,  and  return 
afterwards  to  the  half  moon,  in  order  to  take  it  amidft  the 
confufion  which  tliofe  fubterraneous  fires  mufl  unavoidably 
occafion  among  the  troops  in  the  lodgment ;  in  that  cafe, 
it  will  be  requitite  to  renew  the  charge  moft  vigoroufly 
with  frefh  troops,  which  fhould  be  at  hand  to  fupport  thole 
of  the  half- moon,  to  place  themfdves  in  the  excavations 
made  by  the  mines,  to  render  the  lodgment  fufficiently 
flrong,  and  to  fecure  it  with  a  proper  number  of  loldiers, 
io  as  to  be  able  to  withffand  any  further  attempt  of  the 
enemy. 

This  work  can  hardly  be  difputed  in  this  manner,  ex¬ 
cept  when  the  half- moon  has  a  reduit  (d),  as  it  affords  a 
fhelter  or  retreat  to  the  garrifon,  and  enables  them  more 
eafily  to  fall  upon  the  half  moon.  For  if  there  fhould  be 
no  reduit,  and  the  enemy  are  driven  out  of  the  half  moon, 
they  can  fcarce  attempt  to  return,  efpecially  if  the  commu¬ 
nication  between  the  place  and  the  hair-moon  is  difeovered 
by  the  batteries  and  lodgments  of  the  covert  way  :  becaufe, 
if  the  ditch  is  filled  with  water,  this  communication  can 
hardly  be  made  but  with  boats,  which  may  be  eafily  feen 
from  the  lodgments  of  the  covert  way,  and  may  be  overfet 
by  the  cannon  of  the  batteries  ;  and  if  the  ditch  be  dry,  and 
there  happens  to  be  a  caponnier,  the  communication,  though 
more  fafe,  is  not  without  danger,  by  reafon  of  the  fire  that 
may  plunge  into  it  from  the  lodgments  of  the  covert* way  ; 
io  that  it  will  be  extremely  difficult  for  the  enemy  to  ad¬ 
vance  quick  enough  to  repoflefs  themfelves  ©f  the  half-moon; 
befides,  they  want  room  to  aficmble  in  a  large  body,  and  fall 
all  at  once  upon  the  lodgments  of  that  woik. 

There  is  only  one  cafe  in  which  they  may  do  it ;  that  is, 
when  in  the  angle  of  the  gorge  of  the  half-moon  they  have 
made  a  fpace,  nearly  as  large  as  the  places  oi  arms  in  the  co¬ 
vert  way.  This  fpace  cannot  be  feen  from  the  covert  way, 
nor  from  its  lodgments ;  and  as  there  are  generally  ileps  to 
afeend  from  the  bottom  of  the  ditch-to  the  hall-moon,  the 
enemy  might  take  advantage  thereof  to  try  to  enter  it;  but 
if  the  befiegers  are  upon  their  guard,  they  will  find  it  eafy 
to  repulfe  them>  even  with  lofs* 

The  belh  time  for  attacking  the  half-moon  fvvord  in 
hand,  is  by  night,  for  the  enemy  ys  fire  is  not  fo  lure  then 
as  by  day. 

§  1 6 .  The  attack  oj  the  Ija/htons* 

Whilst  the  befiegers  endeavour  to  poflef^  themfelves  of 
the  half-moon,  they  work  the  fame  time  at  the  defeents  into 
the  ditch,  which  are  made  nearly  towards  the  third  part  of 
the  faces,  reckoning  from  the  flanked  angle  of  the  baftion. 
A*  defeent  may  be  effe&ed  at  each  face  of  the  two  baflions 
in  the  front  of  the  attack,  as  in  n,  n>  Plate  DXXXIII. 
fig.  6.  or,  according  to  the  more  general  cuflom,  only  op¬ 
pofite  the  faces  in  thfe  front  attacked.  The  manner  of  pro¬ 
ceeding  is  much  the  fame  as  in  the  defeent  and  paffage  over 
the  ditch  of  the  half- moon,  whether  it  be  dry  or  wet  ;  that 
is,  if  it  be  dry,  a  Tap  is  carried  into  the  ditch,  from  the 
opening  of  the  defeent  to  the  foot  of  the  breach,  and  flrong- 


againfl 


that  part  of  the  faces  where  the  breach  is  to  be  effedied,  and 
fire  all  together,  as  was  mentioned  in  the  article  of  the  at¬ 
tack  of  the  half- moon  ;  and  when  they  have  made  a  bieach 
fufficient  to  attempt  the  attack  in  front,  feme  of  the  guns 
mufl  be  kept  to  batter  the  upper  part- of  the  breach,  and 
feme  mufl  be  removed  to  the  back  of  the  platform,  and  dif- 
pofed  in  fuch  a  manner  as  to  be  able  to  annoy  the  enemy, 
whenever  they  prefen t  themfelves  towards  the  upper  part  of 
the  breach.  All  this  is  done  during  the  defeent  and  paffage 
over  the  ditch.  Mines  are  alfo  made  ufe  of  to  widen,  and 
fometimes  even  to  make  the  breach. 

To  fix  the  miner  to  the  wall  when  the  ditch  is  dry,  a 
lodgment  is  made  near  the  opening  of  the  defeent,  to  o ro¬ 
te  di.  him  from  thence  againfl  the  fallies  of  the  befieged. 
Then  the  wall  is  broke  with  cannon,  as  near  as  poflble  to 
the  bottom  of  the  ditch,  in  older  to  get  under  the  galleries 
which  the  befieged  may  have  built  withinfide  the  baftion. 
A  n  opening  of  five  or  fix  feet  may  be  made  with  the  can¬ 
non,  to  lodge  the  miner  that  removes  the  rubbifh,  and  makes 
room  for  one  or  two  of  his  comrades,  who  are  to  afiifl  him 
to  get  rid  of  the  earth  in  the  gallery.  When  the  ditch  is 
dry,  and  the  ground  will  admit  of  it,  the  miner  fometimes 
gets  under  it  by  a  fubterraneous  gallery,  which  leads  him 
to  the  foot  of  the  wall ;  but  if  the  ditch  be  filled  with  wa¬ 
ter,  it  is  not  always  the  cuflom  to  wait  for  the  completing 
of  the  paffage  over  the  ditch,  before  the  miner  is  fixed  to 
the  face  of  the  baftion.  The  wall  is  pierced  with  cannon, 
in  the  manner  before  mentioned,  but  a  little  above  the  fu> 
face  of  the.  water,  to  the  end  that  the  miner  may  not  be  in¬ 
commoded  in  this  gallery ;  and  he  is  fent  over  in  a  little 
boat,  to  place  himfelf  in  the  hole.  The  miners  relieve  one 
another  every  two  hours,  to  carry  on  their  work  with  more 
fpeed  ;  that  is,  to  complete  and  finifli  their  mine.  At  the 
fame  time,  the  enemy  will  ufe  various  artifices  to  obftruct 
them. 

When  the  miner  has  pierced  the  wall,  he  makes  behind 
it,  on  both  fides  of  him,  two  fmall  galleries,  from  12  to  1 4 
feet,  at  the  end  of  which  he  places,  on  both  Tides  the  galle¬ 
ries,.  two  mines,  namely,  one  within  the  breadth  of  the  wall, 
and  the  other  funk  1 5  feet  under  the  rampart.  A  common 
train  is  given  to  thefe  four  chambers,  which  taking  fire  at 
one  and  the  fame  time,  will  produce  a  very  large  and  fpaci- 
011s  breach. 

When  there  are  countermines  under  the  rampart,  and 
along  its  revetement,  care  mufl  be  taken  to  feize  them,  and 
to  drive  the  miners  from  thence.  For  this  pprpofe  M.  Cou- 
Ion  propofes  to  fpring  four  fougaffes*  near  them,  in  order  to  * 
bnrft  them  ;  when  this  is  done,  he  is  for  entering  it 
10  or  12  grenadiers,  and  as  many  foidiers,  commanded  by 
two  feijeants ;  part  of  thefe  grenadiers  fhould  have  each  fear 
grenades,  and  the  reft  fhould  carry  four  or  five  bombs,  of 
which  three  only  fhould  be  chaiged,  the  other  two  with  fa- 
fees  only.  The  two  feijeants  fhould  begin  with  attacking 
the  countermine  f'word  and  piflol  in  hand,  and  the  grena¬ 
diers  fhould  follow  them..  If  the  befieged  do  not  appear  to 
defend  their  countermine,  a  lodgment  is  quickly  made  with 
land-bags.  This  lodgment  conlifts.  of  no  more  than  a  good 

travtrfe, 


(o)  The  reduit  is  a  fmall  half- moon  conftru&ed  within  the  other.  It  ufually  con  lifts  of  a  fingle  wall  with  loop-holes; 
but  in  Landau,  Neufbrifac,  and  feme  other  places,  the  reduit  is  conftrudted  with  a  rampart  and  parapet  like  the  exter¬ 
nal  half-moon.  * 
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S.  traverfe,  which  entirely  (lops  up  the  gallery  of  the  counter- 

"'mine,  towards  the  fide  from  whence  the  enemy  may  come. 

If  they  attempt  to  oppofe  this  operation,  the  grenadiers 
fhould  throw  their  three  loaded  fhells,  and  retire  quickly 
with  their  comrades,  to  prevent  being  hurt  by  the  effeffl  of 
thofe  fhells  ;  for  the  fmoke  they  make  in  burlling,  together 
with  the  fplihters,  rrmft  unavoidably  oblige  the  enemy  to 
quit  the  gailery  for  fome  time  :  but  as  foon  as  they  have 
produced  their  effi&,  the  fe t jean ts  and  the  grenadiers,  with 
their  comrades,  mull  immediately  return,  and  work  as  hard 
as  poffible  upon  the-  traverfe*  in  order  to  flop  up  the  gallery. 

If  the  befieged  ftill  perfift  in  interrupting  this  woik,  the 
grenadiers  rnufi  throw  the  two  {hells  with  fufees  only,  which 
will  oblige  the  enemy  to  retire  quickly  ;  and  as  no  harm  is 
to-be  appiehended  from  them,  which  is  more  than  the  be¬ 
fieged  can  tell,  the  befiegers  continue  to  finifh  the  traverfe. 
Even  openings  or  loop-holes  are  made,  in  order  to  fire  upon 
the  enemy,  in  caie  they  fhould  appear  again  in  the  part  of 
the  gallery  oppofite  the  traverfe.  # 

When  there  is  no  galleiy  or  countermine  behind  the 
walls,  or  when  there  is  one  which  cannot  eafily  be  come  at, 
the  miner  fhould  leave  no  means  untried  to  diieover  it.;  and 
at  the  fame  time  he  ought  to  ufe  the  utmoft  precaution  to 
prevent  being  furprifed  himfelf  by  the  enemy’s  miners,  who 
will  attempt  to  {mother  him  in  the  gallery,  and  to  deftroy 
his  works  :  therefore  the  .bufinefa  of  a  miner  requires  great 
art  and  cunning  to  avoid  the  fnares  of  the  enemy.  “  ^  mi¬ 
ner  (fays  M.  de  Vauban  in  his  Memoirs)  ought  to  hfien 
frequently  to  difeover  whether  there  are  any  at  work  under 
him.  He  ought  to  found  with  his  augre  towards  the  place 
he  hears  the  noife  come  from  ;  but  the  enemy  often  make  a 
noife  on  one  fide,  while  they  are  at  work  on  the  other.”  it 
their  miner  draws  too  near,  a  fmall  mine  mull  be  made  to 
ftifle  him  in  the  gallery  ;■  which  may  be  effe&ed  thus :  A 
hole  of  five  or  fix  inches  diameter,  and  fix  or  feven  deep,  ts 
made  on  that  fide  of  the  gallery  where  the  enemy  is  heard  ;  a 
cartridge  of  the  fame  fize,  and  containing  about  to  or  12 
pounds"  of  powder,  is  put  into  it  :  the  hole  or  opening  to¬ 
wards  the  gallery  is  flopped  clofe  with  a  flrong  tampion, 
which  is  immediately  applied  to  the  cartridge,  and  Support¬ 
ed  by  flrong  planks  well  buttrdfed  :  this  powder  is  let  on 
fire  by  a  fufee,  which  pafies  through  a  hole  made  in  the  tam¬ 
pion,  and  communicates  with  the  powder  in  the  cartridge, 
if  the  callery  of  the  enemy’s  miner  is  within  four -or  five 
feet  of  this  powder,  it  will  undoubtedly  burft,  and  the  miner 
will  be  either  killed,  or  obliged  by  the  fmoke  to  retire. 

Another  way  of  bridling  the  gallery  of  the  befieged, 
when  it  is  at  no  great  diftance,  is  to  put  Several  fhells  on  the 
f,de  where  the  enemy’s  miner  is  at  work,  and  to  range 
them  in  fuch  a  manner  that  they  fhall  have  their  effect. 
When  the  miners  are  at  work  in  fearch  ot  one  another,  they 
have  great  iron  borers,  with  which  they  pierce  the  interval 
betwixt  them,  to  find,  as-  near  as  they  can,  their  diflanee 
from  one  another.  The  miner  mult  be  very  vigilant,  and 
as  foon  as  the  borer  is  withdrawn,  he  fhould  clap  a  piftol 
into  the  hole,  which,  when  well  dire£teo,  and  filed  by  a 
man  of  refolution,  leldom  fails,  as  M.  Vauban  affirms,  to 
kill  the  miner.  The  fir  ft  flwt  ought  to  be  followed  by 
three  or  four  more;  then  the  hole  fhould  be  cleaned  with 
the  borer,  to  prevent  the  enemy  from  flopping  it  up  on 
their  fide  :  and'  this  is  a  matter  of  importance,  tor  it  will 
hinder  their  miner  from  continuing  his  work  111  that  fpot, 
and  oblige  him  entirely  to  abandon  it.  Thele  and  many 
other  {Hatagems,  which  may  be  feen  iu  the  Memoirs  or  M. 
Vauban,  plainly  fhow  that  the  bufinefa  o*  a  miner  requires 
not  only  addvefs  and  cunning,  but  likewife  great  courage 
and  refolution,  to  guard  againtl  and  remove  the  feveral  00- 
ftacles  that  may  be  thrown  in  his  way,  -with,  a  view  to  nre- 


vent  the  progrefs  of  the  works  committed  to  Ins  direction  :  Of 
he  may  eafily  guard  againfl  them  when  he  is  undermofl  ;  *,,,, 
but  if  it  be  other  wife,  his  fituation  is  extremely  bad.  In 
order  to  know  for  certain- whether  they  are  at  work  un« 
dei  the  gallery,  the  miner  generally  makes  11  ie  of  a  drum 
with  fomething  upon  it,  and  then  the  {baking  of  the  earth 
mnfl  occafion  a  kind  of  trembling,  which  will  difeover  that 
they  are  at  work  underneath  Sometimes  he  li liens  with  his 
ear-  to  the  ground  ;  but  the  fluttering  of  the  drum  is  the  Ei¬ 
re  it  way.  r  . 

While  the  miner  is  working  upon  the  con  ft  ruction  of  his 
gallery,  the  befiegers  mufi  be  employed  in  demolifhing  all 
the  works  of  the  enemy,  arid  diiabling.them  from  defending 
or  repairing  the  breach.  With  this  view  a  continual  fire  13 
made  acaintl  the  bteaches,  which  will  hinder  the  befieged 
from  fhowing  themfelvea  in  that  part,,  and  from  advancing 
to  fee  the  works  which  may  be  made  in  the  ditch  or  at  the 
foot  of  the  breaches.  If  there  is  a  tenadle  before  the  cur¬ 
tain,  batteries  are  placed  in  the  re-entering  places. of  arms 
of  the  covert  way  of  the  half-moon,  which  plunge  into  the 
tenadle,  and  hinder  the  enemy  from  making  ufe  of  it  to  dif- 
turb  the  oaf  fag  e  over  the  ditch.  And  in  order  to  filence 
them  farther,  another  batter.y  of  mortars  may  be  elected, 
in  the  mofl  advanced  lodgment  of  the  gorge  of  the  hait- 
moon  ;  which  battery  being  well  ferved,  will  render  it  too 
dangerous  and  inconvenient  for  the  befieged  to  abide  there, 
fo  as  to  have  the  attention  requifne  for  obftru&ing  the  p?.f- 
fage  over  the  ditch. 

But  fometimes  the  enemy  will  make  oblique  embrafures 
in  the  curtain  ;  and  from  thence  they  fire  on  the  lodgments 
of  the  covert  way,  fo  as  greatly  to  incommode  both  thofe 
lodgments  and  the  opening  of  the  defeent  into  the  oitch. 
The  way  to  pievcnt  the  efficl  of  thofe  batteries,  is  to  en¬ 
deavour  to  deflroy  them  with  fhell* :  and,  when  the  grounu 
will  permit,  to  enfilade  the  curtain  with  ricochet  filing. 
Tour  or  five  pieces  may  be  alfo  placed  on  the. upper  part 
of  the  flanked  angle  of  the  half-moon ;  in  which  pofition 
they  can  fire  direflly  uoon  the  curtain,  and  plunge  iqto  the 
tenaille  and  the  poftern'by  which  the  enemy  keep  a  commu¬ 
nication  with  the  ditch  when  it  is  dry/ 

Let  us  fuppol'e  that  the  paffages  over  the  ditch  are  fi- 
nifhed,  fo  as  to  be  fit  to  walk  over;  that  the  cannon  or  the 
mines  have  made  the  breaches-  lufficiently  wide  for  the  a*- 
fault ;  that  the  afeent  is  made  fmooth,  and  that  the  befie- 
gers  can  eafily  mount  to  the  top  of  the  breach  ;  then  they 
may  lodge  themfclves  there,  by  following  either  of  the  two 
methods  mentioned  in  the  article  ot  the  hall-moon. 

If  the  enemy  have  made  no  retrenchments  in  the  imrde  of 
the  baflion,  they  will  hardly  venture  to  itand  an  affault,  as 
this  would  only  expofe  the  place  to.  be  carried  iword  in 
hand,  themfeWes  to  be  taken  prifoners  of  war,  and  the  town 
to  be  plundered.  Therefore  every  thing  being  ready  for 
the  affault,  they  will  beat  the  chamade,  that  is,  they  will  de¬ 
lire  to  furrender  on  certain  terms. 

When  a  refolution  is  taken  to  attack  the  bafltons  while 
the  mines  are  making  and  charging,  a  confiderable  heap  of 
materials  is  laid  up  in  the  lodgments  neareft  the  breaches, 
that  they  may  be  handed  readily  for  the.  conflrudron  of  the 
lodgment,  as!  foon  as  the  enemy  is  driven  away.  Every 
thing  being  prepared  to  fet  fire  to  the  mines,  all  the  grena¬ 
diers  of  the  army  are  ordered  to  march  to  the  a  {fault  ;  and 
they  are  to  be  iupported  by  a  fufficient  number  or  detach¬ 
ments,  that  the  enemy  may  not  be  able  to  make  a  Hand. 
Thefe  troops  being  ready,  the  mines  are  fprung  ;  and  as 
Lon  as  the  dull  is  a  little  laid,  the  grenadiers,  com¬ 
manded  to  march  and  to  mqunt  forcmolt,  move  on  to  the 
foot  of  the  breach  ;  and  when  they  get  there,  they  mount 

immediately  with  their  bayonets  fixed,  and  are  followed  ny 
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Of  Sieges,  the  red  oF  the  troops  that  are  to  fupport  them.  The  ene- 
my  will  not  fail  to  make  ufc  of  their  mines,  ir  they  have  any 
left  ;  and  will  like  wife  throw  all  kinds  of  combutttbles,  to 
make  the  befiegers  pay  as  dear  as  poffible  for  the  ground 
which  the  befieged  will  be  obliged  to  yield  in  the  upper 
part  of  the  breach  ;  for  yield  at  length  they  mud,  and  the 
fuperior  numbers  of  the  befiegers  mull  furmount  every  ob- 
ftacle. 

As  foon  as  they  are  beaten  away,  and  have  abandoned 
the  upper  part  of  the  breach,  the  befiegers  mutl  fet  about 
making  a  lodgment  ;  which  will  confitt  at  fir ih  of  a  kind  of 
arc  of  a  circle,  the  convexity  whereof  is  turned  towards  the 
enemy,  if  there  is  a  breach  in  the  faces  of  the  two  baftions, 
othervvife  it  will  only  be  made  on  the  upper  part  of  the 
breach.  The  breaches  are  to  be  all  ftormed  at  the  fame  time, 
by  which  means  the  refiftance  of  the  enemy  will  be  divided. 
This  whole  time  the  batteries  and  lodgments  are  to  fire 
with  all  the  vivacity  poffible  againft  the  feveral  defences  of 
the  enemy,  and  againft  every  place  they  are  in  and  that  can 
be  fired  againft,  without  annoying  the  troops  that  are  {form¬ 
ing  the  breaches. 

The  lodgment  on  the  breach  being  made,  the  Taps  are 
carried  on  to  the  right  and  left  towards  the  centie  of  the 
bafiion,  and  difpofed  in  the  manner  as  in  Plate  DXXXV. 
fig.  5.  baftion  A.  Cannon  are  brought  upon  the  breach  to 
batter  the  inner  retrenchment,  the  ditch  is  paffed  over  here 
alfo,  and  a  lodgment  is  made  upon  the  breach  in  the  manner 
mentioned  in  regard  to  the  baftions. 

If  behind  this  firft  retrenchment  there  be  a  fecond,  the 
enemy,  after  being  forced  to  quit  the  former,  retires  to  the 
latter  to  capitulate.  There  they  are  to  be  attacked  as  in  the 
former  retrenchment,  and  at  length  they  will  be  forced  to  fur- 
render.  It  is  very  rare  to  fee  a  defence  carried  fo  far  as  we 
have  here  fuppofed  ;  but  it  was  incumbent  upon  11s  to  make 
this  fuppofition,  in  order  to  give  an  idea  of  what  is  proper 
to  be  done,  fhould  the  enemy  refolve  to  defend  the  place 
to  the  laft  extremity. 
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defence,  a  breach  may  be  made  In  them,  by  placing  fome  Ofsicg 
cannon  oppofite  the  middle  of  the  faces,  and  the  ditch  may  — y 
be  palled  over  by  filling  it  with  fafeines  or  fome  other  ma- 


§  1 7.  slttach  of  a  place  covered  with  Fore-ditches ,  Lunettes ,  and 
other  Outworks,  &c. 


In  order  to  give  a  more  fimple  idea  of  the  operations 
of  a  fiege,  we  have  explained  and  applied  them  to  a  place 
that  had  no  other  outworks  than  half- moons  and  a  covert 
way  :  but  a  greater  number  of  works  will  make  no  altera¬ 
tion  in  the  principles  here  eflablifhed ;  to  take  and  keep 
pofieffion  of  thofe  works,  the  befiegers  have  only  to  follow 
the  fame  rules ;  which  we  ftiall  fhow  in  a  few  words. 

Let  us  fuppofe  a  place  furrounded  by  a  fore-ditch,  and  a 
fecond  covert  way,  ttrengthened  with  lunettes,  and  fuppofe 
the  front  by  which  it  may  be  attacked  is  covered  with  a 
horn  or  crown  work,  &c. 

Firft  of  all  the  trenches  are  to  be  opened  as  ufual,  in  order 
to  come  to  the  foot  of  the  glacis  of  the  fecond  covert  way; 
the  ricochet  batteries  are  to  be  placed  on  the  produced  faces 
of  the  works  attacked,  and  of  their  defences ;  the  faces  of 
the  lunettes  of  the  front  attacked  ought  to  be  enfiladed  by 
the  ricochet  batteries. 

The  fecond  covert  way  is  taken  in  the  fame  manner  as 
the  common  covert  way  ;  and  then,  if  the  fore- ditch  is  full 
of  water,  a  good  lodgment  is  to  be  fecured  along  this  ditch, 
2nd  batteries  are  to  be  ere&ed  to  make  a  breach  in  the  lu¬ 
nettes,  if  the  enemy  do  riot  think  proper  to  quit  them.  It 
is  very  difficult  for  them  to  maintain  themlelves  in  thofe 
works,  when  their  communication  is  feen  ;  and  they  can 
hardly  avoid  being  feen,  when  a  lodgment  is  made  all  along 
the  fore-ditch.  Be  that  as  it  may,  fuppofing  that  they  are 
lined  with  (tone- work,  or  only  with  turf,  that  they  are  fr ai¬ 
led  and  pallifaded,  and  that  the  enemy  are  obftinate  in  their 


palled  over  by  ninng  ir  wiui  laicmcs  or  lome  otner  ma- 
terials.  As  it  is  a  great  deal  fmallcr  than  that  before  the 
body  of  the  place,  it  is  much  ealier  to  pafs. 

When  the  befiegers  have  made  tliemfelves  mailers  of  the 
lunettes  which  cover  the  front  attacked,  they  begin  to  think 
of  palling  the  fore-ditch.  This  is  a  very  difficult  talk,  be- 
caufe  it  is  performed  under  the  grazing  fire  of  the  covert 
way  ;  but  this  fire  ought  to  be  checked  by  the  ricochet  bat¬ 
teries,  which  Ihould  plunge  into  the  covert  way  on  every 
fide.  This  ditch  is  croffed  near  the  faliant  angles  of  the 
glacis.  It  is  always  to  be  underftood,  however,  that  there 
is  no  poffibility  of  croffing  any  ditch  without  a  good  epaule- 
ment  of  fafeines,  to  cover  the  paflage  on  the  fide  which  is 
feen  by  the  place,  or  by  the  works  that  defend  it. 

When  the  lodgment  is  entirely  finifhed  011  the  covert  way, 
therr  the  other  attacks  are  carried  on  in  the  manner  before 
explained. 

There  are  places  which,  without  any  fore-ditch,  have  lu¬ 
nettes  oppofite  to  the  faliant  and  re-entering  angles  of  the 
glacis,  which  are  alio  enveloped  by  a  fecond  covert  way ; 
fometimes  they  are  vaulted  and  bomb-proof,  as  at  Luxem¬ 
burg;  and  fometimes  they  have  only  a  ditch,  a  parapet,  and 
a  covert  way. 

Thofe  which  are  vaulted  and  bomb-proof  are  very  diffi¬ 
cult  to  take  ;  becaufe  the  ricochet  firing  and  the  bombs- can 
do  them  no  mifehief.  In  that  cafe  they  mull  either  be 
turned,  or  be  taken  by  mines. 

A  work  is  faid  to  be  turned,  when  the  befiegers  get  be¬ 
tween  that  work  and  the  place,  and  fo  cut  off  their  commu¬ 
nication.  Sometimes  the  lunettes  have  communications  un¬ 
der  ground,  and  then  there  is  hardly  any  other  way  of  dri¬ 
ving  out  the  enemy  but  by  mines.  This  is  tedious  work  ; 
but  there  is  no  remedy  for  it. 

The  lunettes  and  the  ditch  are  always  defended  by 
branches  of  the  covert  way,  with  which  they  have  alfo  a 
communication,  like  thofe  of  the  lunettes,  A,  A,  Plate 
DXXXVI.  fig.  1. 

This  plate,  which  reprefents  part  of  Landau  and  its  at¬ 
tacks  in  1713,  may  ferve  to  give  an  idea  of  the  manner  in 
which  a  work  is  turned.  The  advanced  lunette  B,  as  well 
as  the  work  C,  called  a  tenaille ,  are  turned  ;  that  is,  the 
trenches  cut  off  the  communication  betwixt  them  and  the 
place. 

When  this  communication  cannot  be  cut  off,  there  will 
be  often  a  necefiity  for  attacking  the  lunette  and  covert 
way  at  the  fame  time  ;  and  the  reafon  is,  becaufe  though 
the  enemy  fhould  be  obliged  to  abandon  the  lunette,  yet  fo 
long  as  they  are  matters  of  the  covert  way,  they  have  it  in 
their  power  to  return  and  retake  it.  Therefore,  the  fure 
way  of  keeping  poffeffion  of  it  is  to  drive  the  befieged  out 
of  the  covert  way,  at  the  fame  time  that  they  are  forced  to 
quit  the  lunette. 

The  garrifon  may  avail  themfelves  greatly  of  mines  for 
the  defence  of  thefe  fmall  outworks,  fo  as  to  oblige  the  be¬ 
fiegers  to  pay  very  dear  for  their  acquifitiori,  and  be  a  long 
while  in  making  it.  But  they  mutt  purfue  the  fame  me¬ 
thods  as  the  befieged  ;  they  mutt  dig  deep  into  the  earth, 
they  mutt  endeavour  to  deftroy  the  enemy’s  mines,  to  blow 
up  their  galleries,  and  to  make  tliemfeLes  matters  ol  the 
lower  ground.  This  is  an  eflential  point,  without  which 
the  enemy  may  blow  up  and  deltroy  the  lodgments  feveral 
times.  The  celebrated  M.  de  Valiere,  in  a  Differtation  on 
Mines,  at  the  end  of  the  third  volume  of  M.  Folard’s  Com¬ 
mentary  on  Polybius,  {hows,  that  in  a  ground  25  or  30  feet 
deep,  the  enemy  may  be  blown  up  twenty  times.  There¬ 
fore  it  is  impoffible  to  be  too  cautious  in  endeavouring  to 
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get  under  the  gallery  of  the  bcfieged,  in  order  to  prevent 
the  mifehief  they  may  do  by  their  great  number  of  mines. 

In  the  neighbourhood  of  fome  places  there  are  a  fort  of 
fmall  half-moons,  called  redoubts .  When  they  are  diftant 
from  the  place,  the  enemy  cannot  maintain  themfelves  there 
without  expoiing  their  troops  to  be  taken  prifoners  of  war; 
but  when  they  are  covered  and  defended  as  they  ought  to 
be,  and  judicioufly  lituated,  they  are  an  ohjedt  worth  at¬ 
tention.  Endeavours  ought  to  be  ufed  to  cut  oft’  the  com¬ 
munication  between  them  and  the  place,  and  to  oblige  the 
enemy  to  abandon  them  by  throwing  in  fhells  ;  it  may  even 
be  proper  to  aflault  them  and  drive  them  out  fword  in  hand, 
provided  they  are  not  fo  near  the  place  as  to  receive  power¬ 
ful  fuccours,  and  be  able  to  wilhftand  the  attack.  It  is  a 
matter  of  confequence  to  get  rid  of  thefe  fmall  outworks  as 
foon  as  poftible,  becaufe  they  may  be  of  great  hinderance  to 
the  progrefs  of  the  attacks,  by  having  a  view  of  the  trenches 
from  the  flanks,  and  enfilading  them,  &c. 

In  fome  fieges,  when  the  garnfon  are  obflinate  in  their 
defence,  fmall  outworks  are  made  at  the  foot  of  the  faliant 
and  re-entering  angles  of  the  glacis ;  thefe  confift  only  of  a 
parapet  rsifed  at  the  foot  of  the  glacis  upon  thefe  angles, 
each  fide  of  which  has  about  10  or  12  fathoms.  Thefe 
fmall  works  are  called  arrows.  They  may  be  feen  in 
A,  A,  A,  Plate  DXXXVI.  fig.  2.  They  communicate 
with  the  covert  way  by  a  paflage  pierced  on  the  ridge  ot  the 
glacis,  and  pallifaded  on  both  lides.  At  the  entrance  of 
this  paflage  is  conftrn&eda  traverle  B,  generally  called  the 
tambour ,  which  hinders  the  befiegers  from  being  makers  of 
the  arrow,  or  difeovering  the  in  fide  of  the  place  of  arms  be¬ 
longing  to  the  covert  way. 

To  prevent  the  efte&  of  thefe  arrows,  the  befl  method 
is  to  ply  them  well  v/ith  ricochet  batteries,  and  with  .{hells 
thrown  in  alfo  d  ricochet .  Stone  mortars  may  likevvile  be 
made  ufe  of,  to  annoy  the  enemy  in  their  arrows  ;  for  as 
thefe  works  are  but  fmall,  the  (lone  mortars  produce  a  very 
good  effedt.  We  have  already  taken  notice  of  almoft  all 
the  works  the  befiegers  may  meet  with  beyond  the  covert 
way  ;  there  remains,  therefore,  only  to  fee  the  manner  of  con¬ 
ducing  the  attacks  of  the  other  outworks  molt  commonly 
ufed  in  fortified  towns. 


§  18.  Attach  of  a  Horn-*work< 

A  HORN-work  is  nothing  more  than  the  front  of  a  forti¬ 
fication,  which  projects  into  the  field,  and  is  joined  to  the 
place  by  two  long  fides.  It  is  placed  oppofite  to  the  cur¬ 
tains,  and  fometimes  alfo  to  the  baftions.  The  befiegers 
fhould  endeavour,  as  much  as  poftible,  to  avoid  attacking 
the  fide  covered  by  thefe  works,  becauie  they  are  very  dif¬ 
ficult  to  take,  and  of  courfe  will  greatly  lengthen  out  the 
fiege.  But  iuppofing  there  is  an  abfolute  necefiity  for  at¬ 
tacking  the  place  on  the  fide  covered  by  a  horn-work  oppo¬ 
fite  the  baftion,  and  that  this  horn  work  has  an  half-moon 
oppofite  to  its  curtain  :  The  trenches  and  parallels  are  to  be 
made  in  the  ufual  manner  ;  the  lame  method  is  to  be  uftd 
in  regard  to  the  ricochet  batteries,  which  will  alfo  enfilade 
the  branches  of  the  horn-work.  The  taking  of  the  covert¬ 
way  of  the  half- moon,  and  of  the  half  baftions  of  the  horn- 
work,  is  carried  on  in  the  fame  manner  as  the  attack  oi  the 
half-moon,  and  the  two  baftions  of  the  body  of  the  place. 
There  remains,  therefore,  only  to  fhow  how  the  lodgments 
are  to  be  made  in  this  work.  We  will  fuppofe  that  there 
are  two  retrenchments  withinfide,  as  in  Plate  DXXXV. 
fig.  5. 

When  the  lodgments  towards  the  point  of  the  half  ba¬ 
ftions  are  finifhed,  fome  guns  are  to  be  planted  there,  in  or¬ 
der  to  batter  the  face  of  the  oppofite  baftion  ;  and  they  are 
to  be  placed  over-againft  the  lodgments  of  the  flanked  angles 
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of  the  half  baftions.  Thefe  lodgments  arc  to  be  extended  on  Of  Sieges^ 
both  Tides  towards  the  curtain,  along  which  Taps  are  carried 
on  ;  as  alfo  towards  the  orlllou  of  the  half  baftions,  if  they  are 
made  with  orillons:  this  will  form  a  kind  of  imall  parallel,  the 
fire  of  which  will  help  to  cover  the  lodgments  in  front,  in 
cafe  the  enemy'  fhould  make  any  fallies  to  deftroy  them.  In 
large  fortifications,  fuch  as  horn  and  crown  works,  the  lodge¬ 
ments  ought  to  be  carried  on  with  the  greateft  circumipec- 
tion,  in  order  to  be  able  to  fupport  them  againft  every  attack 
of  the  enemy. 

As  all  thefe  lodgments  are  commanded  by  the  baftion,  it 
will  be  requiiite  to  dig  the  Taps  fufficiently  deep,  fo  as  to  be 
fecure  againft  their  fire  ;  and  likewife  to  make  traveries  near 
enough  to  each  other  for  the  fame  effedl.  * 

If  the  baftion  can  be  battered  in  breach  from  the  rampart 
of  the  half  baftions  of  the  horn-work,  the  befiegers  will  for 
this  purpofe  make  ufe  of  batteries  ereded  on  thefe  half-ba- 
ftions  ;  and  for  the  fame  end  they  will  alfo  plant  a  battery  of 
fix  or  eight  guns  towards  the  middle  of  the  curtain. — 

Should  it  be  impoffible  to  fink  fufticiently  into  thefe,  fo  as 
to  batter  the  lower  part  of  the  revetement  of  the  baftion,. 
ft  ill  they  might  be  ufefully  employed  in  playing  againft  the 
enemy’s  defences,  and  driving  them  out  of  their  retrench¬ 
ments.  When  the  lodgments  are  well  fecuied  withinfide* 
it  will  be  extremely  difficult  for  the  enemy  to  continue  in 
the  retrenchments,  without  running  the  rifk  of  being  made 
prifoners  of  war  ;  becaufe  the  communication  between  them 
and  the  place  will  become  too  difficult.  They  might  in¬ 
deed,  by  means  of  a  bridge  level  with  the  water,  retire  into 
the  collateral  halt-moons  r  but  at  the  fame  time  that  the  be* 
fiegers  endeavour  to  make  themfelves  maflers  of  the  horn* 
work,  they  will  alfo  ftrive  to  get  poffeftion  of  thefe  dialf- 
moons  ;  the  taking  of  which  muft  inevitably  follow  that  ot 
this  work. 

As  foon  as  the  enemy  are  entirely  driven  out  of  the 
horn- work,  the  befiegers  muft  poffefs  themfelves  of  it  by 
carrying  011  lodgments  which  fhall  occupy  its  whole  ex¬ 
tent  ;  and  if  there  be  any  occafion  to  ered  batteries  within;, 
in  order  to  batter  the  baftion  in  breach,  they  are  to  be  erec¬ 
ted  along  its  counterfcarp,  as  maybe  feen  in  2  (ibid). 

Sometimes  it  fhall  happen,  that  the  aground  of  the  infide 
of  the  horn-work  will  not  permit  lodgments  to  be"  extended 
there,  as  they  are  ranged  in  this  figure,  becaufe  it  may  be 
too  wet  and  marfhy,  or  eliemf  too  narrow  a  circumference. 

In  that  cafe  there  is  no  carrying  on  the  lodgments  but  along 
the  parapet  of  the  front'of  this  work,  and  along  its  branches, 
if  the  breadth  of  the  platform  of  the  rampart  of  thefe 
branches  will  permit.  It  muft  be  made  to  defile  by  fre¬ 
quent  zig-zags  or  turnings  ;  but  if  it  be  too  narrow,  the 
only  way  for  the  befiegers  is  to  fink  very  deep,  in  order  to> 
defile  from  the  fire  of  the  place,  and  to  cover  themfelves  bj 
traverfes  made  very  near  one  another. 


Explanation  of  Plate  DXXXV.  fig.  5. 

a,  Cavaliers-  of  the  trenches,  b ,  Batteries  of  ftone  mor¬ 
tars.  f,  Batteries  to  breach  the  half- moon  before  the  home¬ 
work.  d ,  Batteries  againft  the  defence  of  this  half  moon. 
e ,  Paffages  over  the  ditch  before  this  half- moon.  /,  Lodge¬ 
ments  in  it,  £,  Batteries  againft  the  flanks  of  the  horn- 
work.  h ,  Batteries  to  breach  the  ’half  baftions  of  the  horn- 
work.  /,  Batteries  againft  its  curtain.  /,  Lodgments  in 
the  half  baftions  and  in  the  horn- work.  Paffages  over 
the  ditch  beff  re  the  retrenchments  in  the  horn- work.  nr 
Lodgments  in  thefe  retrenchments.  0,  Batteries  againft 
the  defences  of  the  collateral  half- moons.  />,  Batteries  to 
breach  thefe  half-moons,  q,  Paffages  over  the  ditch  before 
thefe  works,  r,  Lodgments  in  the  fame,  j,  Batteries  to 
breach  the  reduits  of  the  half-moons.  t}  Paffages  over  the 
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Of  bicgcs  dJtch  before  the  reduits.  fi,  Lodgments  in  the  redans.  *> 
— '  Bridge  of  fafeines,  or  a  road  to"  carry  the  cannon  to  the 
horn- work,  y.  Batteries  again  ft  the  defences  of  the  ba¬ 
flion  A.  »,  Batteries  to  breach  this  baflion.  B,  Paffages 
over  its  ditch.  C,  Lodgments  in  the  haftion  A.  D, 
lodgments  on  the  border  of  the  ditch  before  the  retrench- 
•mentof  the  baflion  A.  E,  FafTages  over  the  ditch  before 
•this  retrenchment. 

Plate  DXXXVII.  repre&nts  the  plan  of  the  lodgments 
made  in  the  horn  and  crown  work  of  Phihpfburg  in  1734* 

A  great  deal  more  might  be  faid  in  regard  to  all  thefe 
articles  ;  but  for  the  particulars,  we  refer  the  reader  to  the 
Memoirs  of  M.  dc  Vaubari,  which  difplay  the  whole  extent 
yf  genius  of  that  great  man,  and  fhow  how  capable  he  was 
of  finding  out  expedients  for  furmounting  all  obftacles  an¬ 
ting  either  from  foil,  fituation,  or  different  manners  of  forth 

•fying* 

$  19.  To  prevent  fuccours  from  being  thrown  into  a  town  be- 
fieged. 

Not  to  interrupt  the  thread  of  the  ufual  operations -of 
a  fiege,  we  have  fuppofed  that  the  general  had  taken  every 
necelFary  meafure  to  guard  againft  all  the  attempts  of  the 
enemy,  and  to  fecure  fuccefs  by  the  great  fuperiority  of 
his  forces.  ’Sometimes,  however,  it  may  .happen,  that  an 
enemy  who  was  looked  upon  as  too  weak  to  relieve  the 
place,  (hall  prepare  to  attack  the  army  of  the  befiegers, 
either  in  confequence  of  drawing  out  moft  of  the  troops 
from  the  neighbouring  garrifons,  which  are  leall  exoofed, 
or  of  having  'been  re  in  forced  from  fome  other  part.^  In  fuch 
cafe,  there  are  two  ways  to  follow.  The  firfl  is,  to  wait 
for  the  enemy  in  the  lines,  and  to  hinder  them  from  break¬ 
ing  through  :  the  fecond,  to  leave  part  of  the  army  in  the 
lines,  in  order  to  carry  on  the  fiege,  and  to  oppofe  any 
failles  of  the  garrifon  ;  with  the  other  to  go  and  meet  the 
enemy,  and  fight  them  out  of  the  lines. 

Both  thefe  ways  are  fupported  by  the  opinion  of  differ¬ 
ent  generals ;  but  the  latter  fee  ms  to  have  the  moil  general 
approbation. 

The  inconvenience  of  waiting  for  the  enemy  in  the  lines, 
is  the  uncertainty  on  which  fide  he  intends  to  direct  the 
attack;  for  which  reafon  the^befiegers  are  obliged  to  be 
equally  flrong  in  all  their  polls ;  and  when  the  line  is  very 
extenfive,  the  troops  are  at  too  great  a  diftance  from  one 
another,  to  make  any  confiderable  refiftance  on  the  fide 
where  the  enemy  forms  his  attack.  Moft  lines  of  circum- 
vallatlon,  that  were  ever  attacked,  have  been  forced ;  io 
that  both  reafon  and  experience  feem  to  eftablifh  it  as  a 
maxim,  that  it  is  preferable  to  go  and  meet  the  enemy,  and 
not  to  let  him  come  within  reach  of  the  lines. 

Without  pretending,  however,  to  determine  fo  impor¬ 
tant  a  matter,  it  feems,  that  when  a  line  is  not  very  exten¬ 
sive,  it  may  be  defended  to  an  advantage.  And,  lull, 
it  is  beyond  ail  doubt,  that  if  the  troops  behind  the  line 
•know  how  to  avail  themfelves  of  the  feveral  circumftarrces  in 
their  favour,  their  fituation  is  in  many  refpects  preferable 
to  that  of  the  affailants.  The  latter  are  expofed  to  the  fire 
of  the  line  for  a  very  confiderable  time  before  they  can 
•come  up  to  the  border  of  the  ditch.  This  ditch  mufl  be  fill¬ 
ed  up  :  and  all  the  while  they  are  expofed  to  the  fame  fire, 
which  mull  kill  a  great  many  of  their  men,  and  throw  their 
troops  into  fome  confulioii.  And  when  they  break  into 
the  line,  they  can  make  but  a  very  narrow  front ;  for  which 
reafon,  they  may  be  charged  both  in  front  and  flank  by  the 
troops  within  ;  who,  if  they  do  their  duty,  mufl  drive  them 
into  the  ditch.  For,  fuppofe  the  firfl  line,  of  the  defendant’s 
infantry  next  the  ditch  fliould  be  obliged  to  give  way,  the 
hotfe  that  ?.re  behind  them  may  and  ought  to  fall -upon -the 
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enemy’s  foot  that  have  pierced'  through  the  line  ;  and  as  Ofsiep, 
the  latter  cannot  force  their  way  but  in  fome  confufion,  the  V- 
former  may  eafily  drive  them  out  again.  We  may  there, 
fore  conclude,  that  if  the  troops  are  fenfible  of  the  many 
advantages  of  a  good  line,  and  arc  determined  to  defend 
it  ;  if  the  feveral  parts  are  likewife  well  fupported,  and 
all  the  neceftary  precautions  have  been  taken  to  prevent  be¬ 
ing  furprifed ;  it  will  be  extremely  difficult  for  the  enemy 
to  force  it. 

Thus,  at  the  fiege  of  Philipfburg,  in  1734,  prince  Eu¬ 
gene  reconnoitred  the  lines  of  ciicumvallation,  and  found 
them  fo  well  difpofed,  that  he  never  once  attacked  them. 
They  formed  a  kind  of  irregular  femicircle  round  the  place, 
of  which  the  Rhine  might  be  confidered  as  the  diameter. 
They  were  defended  by  a  kind  of  fore- ditch,  and  by  wells 
betwen  this  fore-ditch  and  the  lines,  as  may  be  feen  in  Plate 
DXXIX.  If  the  prince  had  attempted  to  pafs  over  this 
ditch  and  thefe  wells,  he  would  have  loft  a  great  number  of 
men  by  the  fire  of  the  .lined.  The  wells  were  fo  near  to  one 
another,  that  there  was  no  poffibility  of  paffing  between 
them  :  they  muft  have  been  filled  up,  as  well  as  the  fore, 
ditch,  with  fafeines  ;  which  would  have  been  too  tedious 
and  dangerous  an  enterprife. 

In  fuch  a  fituation,  therefore,  the  befiegers  may  wait 
quietly  in  their  lines  ;  but  if  they  ffiould  be  of  fo  great  an 
extent,  as  not  to  admit  of  being  equally  guarded,  then  it 
feems  to  be  the  fafell  way  to  draw  out  the  troops,  and  meet 
the  enemy,  as  marfhal  Tallard  did  at  Landau,  in  1703. 
After  lie  had  defeated  the  army  which  was  marching  to  the 
relief  of  the  place,  lie  returned  and  finifhed  the  fiege.  The 
duke  of  Vendome  adled  juft  in  the  fame  manner  at  the  fiep-e 
of  Barcelona,  in  1697.  Having  had  intelligence  that  the 
marquis  of  Valefco,  viceroy  of  Catalonia,  was  preparing  to 
attack  him,  lie  went  out  to  meet  that  general,  gained  a  com¬ 
plete  vidtory,  and  returned  afterwards  before  the  place, 
which  was  obliged  to  capitulate. 

At  the  fame  time,  we  muft  allow  that  the  fafeft  way  to 
condudl  a  fiege,  is  to  have  a  good  army  of  obfervation  ad- 
vantagcoufly  polled  fo  as  to  cover  the  fiege,  and  be  near 
enough  to  receive  fuccours  from  the  troops  employed  be¬ 
fore  the  town,  fhould  the  enemy  come  to  a  refolution  of 
giving  battle. 

Ir  the  enemy  do  not  think  proper  to  attack  the  befie- 
ging  army,  they  may  probably  try  to  throw  in  fome  fmall 
fuccours  of  troops  and  ammunition  into  the  town.  The 
way  to  prevent  them  is  to  make  the  circumvallation  very 
exaeft,  and  not  to  leave  an  opening  in  it,  under  any  pretext 
whatfoever. 

rl  he  enemy  may  likewife  attempt  the  raifing  of  the 
fiege,  by  making  themfelves  mailers  of  the  fpot,  or  place, 
from  whence  the  befiegers  draw  their  provisions  and  am¬ 
munition.  But  before  a  general  lay  fiege  to  a  town,  he 
ffiould  take  all  the  necefiary  precautions  for  lecturing  his 
magazines,  covering  his  convoys,  and  guarding  the  feveral 
polls  through  which  the  enemy  might  march  to  attack  him. 

Another  expedient  the  enemy  may  think  of  for  raifing 
the  liege,  is  to  attack  fome  place  of  importance,  which  the 
befiegers  have  an  interell  in  preferving  5  in  order  to  engage 
them  to  maich  to  its  affiftance,  and  to  abandon  the  fiege 
they  have  in  hand.  But  this  expedient  ought  to  have  been 
forefeen,  and  every  precaution  taken  to  prevent  it.  How¬ 
ever,  ffiould  the  enemy  find  means  to  engage  in  an  enter¬ 
prife  of  importance,  and  which  requires  an  immediate  relief, 
ir  a  general  thinks  tlieie  is  not  time  fufficient  to  take  the  <place 
he  has  laid  liege  to,  and  at  the  lame  time  tooppofe  the  ene¬ 
my’s  defigns,  in  that  cafe  he  may  raife  the  liege  ;  but  for 
fo  doing,  there  ffiould  be  very  cogent  reafons.  When  king 
William  laid  fiege  to  Namur,  in  1695,  marfhal  Villeroy,  in 
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Si|f  order  to  divert  him  from  hispurpofe,  fat  down  before  Bruf- 
-T-^fels,  thinking  he  fhould  oblige  that  prince  to  march  to.its 
relief,  and  abandon  his  enterprife  againft  Namur  ;  but  king 
William  chofe  rather  to  fufler  that  city  to  be  bombarded, 
than  to  relinquifh  a  very  important  coaqueft,  in  which  he 
was  in  a  manner  fure  of  fucceeding. 

Sect.  II.  Of  Defence . 

£  I ,  Of  the  Troops  and  Ammunition  with  which  a  fortified 
Town  ought  to  be  provided. 


As  the  goodnefs  of  the  works,  when  a  place  is  well  pro¬ 
vided  with  troops,  ammunition,  and  provisions,  is  what  en¬ 
ables  it  to  hold  out  againft  the  attack  of  an  enemy  ;  fo  the 
want  of  any  one  of  thefe  three  articles  will  not  permit  all 
the  advantage  to  be  reaped  that  was  propofed  in  fortifying 
a  town.  Men  are  properly  the  foul  of  a  defence  ;  and  with¬ 
out  them  the  beft  fortifications  in  the  world  are  not  able  to 
make  any  great  refillance  againft  the  enemy. 

Therefore  we  mull  firft  of  all  lay  down  as  a  maxim,  that 
a  governor  cannot  make  a  good  defence,  unlefs  he  hath  the 
number  of  troops  necefiary  for  defending  the  feveral  polls, 
and  obliging  the  enemy  to  pay  dear  for  them.  Immenfe 
films  are  expended  in  fortifying  a  place,  in  order  to  ftop  a 
flrong  army  with  a  fmall  force  :  but  what  rcfiftance  can  the 
place  make  without  exerting  a  brifle  fire  ;  and  what  will 
thole  heaps  of  walls  avail,  if  they  are  not  defended  ?  The 
garrifon  of  a  town  befieged  ought  to  have  a  reafonable 
flock  of  proviiions,  in  o^der  to  fupport  themfelves  under 
the  fatigue  of  military  duty  ;  they  ought  alfo  to  have 
powder,  aims,  and  generally  every  thing  that  is  requifite 
to  annoy  the  enemy,  and  to  ftop  the  progrefs  of  their  ope¬ 
rations. 

It  is  not  very  eafy  to  fettle  the  number  of  troops  necef- 
fary  to  defend  a  town  ;  the  nature  of  the  ground  on  which 
the  place  is  fituated,  and  the  number  of  outworks,  ought  to 
determine  the  ftrength  of  the  garrifon.  M.  Vauban  in  his  Me¬ 
moirs  reckons,  that  in  a  place  regularly  fortified  with  good 
baftions,  half  moons,  and  covert- ways,,  we  fhould  allow  500 
or  600  men  to  each  baftion  :  That  if  the  town  has  horn- 
works,  600  men  mayr  be  likewife  afiigned  to  each  of  thefe  ; 
and  in  proportion  for  the  other  outworks,  according  to  the 
I  relation  which  their  defence  may  require  to  that  of  the 
horn- work  ;  and  the  liorfe  fhould  be  the  tenth  part  of  the 
number  of  the  infantry. 

This  being  premiied,  fuppofe  a  place  has  fix  baftions, 
there  muft  be  a  garrifon  of  fix  times  fix  hundred  foot, 

1  which  makes  3600,  and  the  tenth  part  of  that  number  in 
horfe,  which  makes  360.  Hence  a  fufftcient  garrifon  for 
fuch  a  place  will  be  3960  men. 

In  order  to  compute,  as  near  as  poflible,  the  quantity  of 
ammunition  and  proviiions  that  may  be  required  for  fuch*  a 
garrifon,  we  muft  calculate  how  many  days  they  will  he  able 

M.  Vauban’s  re- 
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Brought  over 

For  taking  and  fecuving  the  interior  part  of  the 
half-moon 

For  the  paflage  over  the  great  ditch  before  the 
two  baftions,  fuppofed  to  be  begun  before  the 
taking  of  the  half-moon 

For  fixing  the  miners,  or  ere&ing  batteries  on 
the  covert-way,  to  lay  the  place  open  and  make  a 
reafonable  breach 

For  the  defence  and  fupport  of  the  breach  after 
the  place  is  laid  open 

F01  the  miftakes  which  the  enemy  may  happen 
to  commit,  and  their  negledl  in  their  works 
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following  are 


to  maintain  a  fiege.  The 
marks  on  this  iubjedl. 

For  the  invefting  the  place  and  the  tracing  the 
lines 

For  the  opening  of  the  trenches  to  the  attack  of 
the  covert- way 

For  the  attack  and  taking  of  the  covert-way,  and 
making  lodgments  in  it 

For  the  defeent  and  paflage  over  the  ditch  before 
the  half  moon 

For  fixing  the  miners,  or  for  the  batteries  till  the 
making  of  a  reafonable  breach 


Days. 

4 
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Carry  over 

Pait  II. 
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Total  of  the  defence  -  41 

In  this  defence  it  is  plain  we  fuppofe  a  town  to  be  forti¬ 
fied  only  with  half  moons  and  a  covert- way  j  but  if  the 
half-moon  had  a  reduit  with  a  revetement  and  rampart,  it 
might  hold  out  four  days  longer.  If  there  were  retrench¬ 
ments  in  the  baftions,  they  might  retard  the  taking  of  the 
place  five  or  fix  days.  It  the  ditch  was  ftrengthened  with 
tenailles  and  caponiers,  the  paflage  over  it  might  be  pro¬ 
tracted  two  or  three  days.  If  there  was  a  good  horn- 
work,  or  iome  other  like  fortification  properly  ftrengthened 
with  a  half-moon,  a  covert-way,  and  retrenchments  within 
the  work,  the  taking  of  it  would  coft  about  12  or  14  days. 
If  this  work  had  tenailles,  the  paflage  over  its  ditch  would 
be  later  by  two  or  three  days.  If  there  was  a  fore-ditch 
and  a  fecond  coverty-way,  the  progrefs  of  the  attacks 
would  ftill  be  Ids  rapid,  and  we  might  reckon  10  or  12 
days  for  the  taking  of  this  fecond  covert-way  and  the  paf- 
fage  over  its  ditch.  If  there  were  redoubts  near  the  place, 
they  would  ftill  protraA  the  takmg  of  it  for  fo-me  days. 

From  this  eftimaie,  though  not  very  exaft,  an  idea  may 
be  formed  of  the  duration  of  a  fiege  :  a  point  abfolutely 
necefiary  for  fecuring,  at  leaft,  a  fufficienr  quantity  of  am¬ 
munition  during  the  time  ;  we  fay  at  leaft,  becaufe  it  is 
always  prudent,  if  poflible,  to  have  a  greater  quantity  of 
ammunition  than  is  fuppofed  to  be  wanted.  When  once" 
the  number  of  the  garrifon,  together  with  the  duration  of 
the  fiege,  is  fixed,  it  is  then  very  eafy  to  calculate  the  quan¬ 
tity  of  powder  and  ammunition,  with  which  the  place  is  to 
be  provided*.. 

It  is  judged,  that  to  be  well  provided  with  cannon,  eight 
pieces  fhould  be  allowed  to  each  baftion..  Therefore  in. a 
place  of  fix  baftions  there  ought  to  be  48  pieces. 

Asa  town  is  never  attacked  on  all  fides,  and  there  are 
feldom  above  two  or  three  attacks  at  the  moft,  the  cannon 
belonging  to  thol'e  baftions  that  are  not  attacked,  ferve  to 
ftrengthen  the  baftions  attacked,  and  they  are  placed  alfofin 
the-  outworks  of  the  fronts-  attacked. 

Among  the  cannon  for  the  defence  of  the  town  there 
fhould  be  fome  of  24,  of  *  6,  of  12,  of  8,  and  of  4  pounders, 
and  even  of  2  and  1.  The  latter  are  of  very  great  ferviae* 
becaufe  of  their  being  fo  convenient  to  remove  with  eafe,,. 
and  with  few  men,  from  one  place  to  another ;  for  this 
difturbs  the  enemy,  who  find,  it  difficult  to  deftroy  thefe 
fmall  pieces.  The  largeft  lerve  to  fire  againft  their  batteries- 
and  their  works.  The  fmall  ones  are  carried  to  the  out¬ 
works,  and  to  the  covert  way,  from  whence  they  are  fired  eti 
barbette.  It  is  cuftomary  to  make  ule  of  fea  carriages  for 
thefe  fmall  pieces. 

B  elides  cannon,  the  town  ought  to  be  provided  with  a: 
great  number  of  wall  guns,  carabines,  mufkets.  Sc c.  We 
are  to  fuppofe  that  moft  of  the  ordinary  arms  will  be  broke 
in  the  i'ervice.  and  therefore  care  mull  be  taken  to  provide 
new  ones  when  wanted.. 

The  number  of  mortars  necefiary  may  be  efti mated,  at 
5  G  two 
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Of  Sieves,  two  to  every  baftion.  They  muft  be  of  different  bores,  of 
i  2  and  8  Inches  diameter.  There  ought  alfo  to  be  feveral 
ftone-mortars. 

The  garrifon  of  a  place  of  fix  baftions,  confuting,  as  we 
have  already  obferved,  of  3600  foot,  are  to  be  employed  or 
diftributed  in  the  following  manner. 

We  fhould,  firfl  of  all,  reckon  about  600  foldiera  wound* 
ed  and  Tick,  in  the  firfl  12  or  15  days  of  the  fiege,  and  for 
the  fervice  of  the  batteries,  the  removing  of  ammunition, 
&c.  And  then  there  will  remain  30:0  for  the  defence  of 

the  place.  .  _  .. 

Thcfe  are  to  be  divided  into  three  equal  bodies ;  one 
for  the  guard,  the  other  for  the  biovac  under  arms,  ready 
to  march  on  the  firfl  notice  where  wanted,  and  the  third  to 

The  horfe  are  alfo  divided  into  three  bodies  like  the  foot; 
that  for  the  guard  is  chiefly  placed  on  the  right  and  left  of 
the  attack;  that  for  the  biovac  is  generally  quartered  by 
brigades,  in  different  parts  of  the  town,  where  they  may  be 
of  fervice,  either  to  keep  the  inhabitants  in  awe,  or  to  be 
ready  to  ad  in  fallies.  In  regard  to  the  third  corps,  who 
are  to  reft,  their  horfes  muft  be  faddled  in  the  day  ;  and  the 
horfe  or  dragoons  muft  be  ready  to  mount  inftantly,  fhould 
there  be  any  occafion  for  their  fervice. 

The  guard  of  infantry  and  the  biovac  ought  to  be  under 
arms,  at  the  feveral  polls  afiigned  them  in  the  works  of  the 
place  ;  and  for  the  corps  at  reft,  they  muft  be  ready  to  fup* 
port  the  troops  on  guard,  in  cafe  thefe  fhould  have  need  of 

their  afliftance.  - 

The  guard  of  foot  of  1000  men  may  be  fubdivided 
nearly  into  three  equal  bodies  ;  two  of  which  to  defend 
the  polls  attacked,  and  the  third  the  other  pofts  not  at¬ 
tacked.  And  in  regard  to  the  two  firft,  they  may  be  Cub* 
divided  alfo  into  three  equal  bodies  ;  two  of  which  are  to 
fire  the  firfl  two  hours  of  the  night,  the  other  is  to  relieve 
one  of  them  at  the  end  of  that  time,  the  next  is  relieved 
two  hours  after;  and  fo  on  alternately,  that  there  may  be 
always  two  thirds  of  this  guard  in  a&ion,  and  the  other 

third  at  reft.  . 

There  is  no  occafion  for  fo  brifk  a  firing  by  day  as  by 
night;  bccaufe  the  befteged  are  more  capable  of  feeing 
what  the  enemy  are  about,  and  of  oppofing  their  attempts  ; 
but  in  the  niglit  nothing  but  a  ftrong  cannonading  can 
guard  againft  their  enterprifes.  By  day  the  troops  fire  from 
between  bafkets,  fand-bags,  or  gabions,  placed  on  the  upper 
part  of  the  parapet,  to  the  end  that  being  under  cover  they 
may  take  better  aim  at  the  enemy. 

As  the  moft  perfeft  fortifications  cannot  hold  out  long 
without  the  necefiary  ammunitions,  too  much  care  cannot 
be  taken  in  regard  to  this  article. 

“  The  ancients,  fays  Mr  Folard,  were  accuftomed  to  lay 
in  a  great  ftore  of  provifions,  when  a  place  was  threatened 
with  a  fiege  ;  a  ftore  fufficient  not  only  for  three  or  four 
months,  but  for  three  or  four  years  at  leaft.  This  they 
were  induced  to  do  for  two  reafons ;  the  fear  of  being 
blockaded  ;  and  the  inviolable  law  of  defending  themfelves 
to  the  laft  extremity.  The  moderns  take  lefs  precaution  in 
rtfped  to  provilions,  as  well  as  to  every  thing  elie  ;  they 
think  it  fufficient  to  lay  in  a  flock  for  three  or  four 
months  in  towns  of  the  greateft  ftrength  and .  importance  ; 
which  is  very  wrong.  I  grant,  indeed  (continues  Mr  Fo¬ 
lard),  that  the  law  of  holding  out  to  the  very  laft  extremity 
is  looked  upon  as  chimerical  at  prefent,  and  entirely  left  to 
the  ancients :  but  it  fhould  be  conftdered,  that  an  enemy 
well  acquainted  with  the  flate  of  things  will  meafure  the 
ftrength  of  the  place  by  the  quantity  of  provifions  contained 
therein  ;  and  making  a  calculation  of  the  lofs  of  men  in  the 
attack,  together  with  the  expence  of  a  long  fiege,  they  will 
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choofe/if  they  are  wife  (and  certainly  they  will  gain  by  it  m  Of  sie 
the  end),  te  take  it  rather  by  blockade  than  by  a  fie-^e  ia  — / 
form  :  at  leaft  they  will  be  fare  of  becoming  mailers  of  it  in 
three  or  four  months  through  want  of  provilions ;  whereas 
a  fiege  may  laft  that  time,  if  the  garri[on  are  cbftinate. 
Such  a  town  as  Lifte  in  Flanders,  and  as  Bergues,  both  of 
which  are  out  of  the  line  of  communication  of  our  frontier, 
cannot  be  too  well  flocked  with  provifions.  A  wife  and 
experienced  minifter  will  visual  them  at  leaft  for  eighteen 
months,  becaufe  they  may  be  blockaded.  It  is  much  the 
fame  in  regard  to  Strafburg  and  to  Landau.  The  latter 
was  never  vi&ualled  for  more  than  three  or  four  months : 
how  imprudent,  therefore,  mull  it  be  to  lay  fiege  to  it, 
when  it  may  be  taken  by  a  blockade  almoft  as  foon  as  by  a 
fiege,  which  is  attended  moreover  with  an  infinite  lofs  of 
brave  men,  and  a  monftrous  expence  ?” 

Thefe  refle&ions  of  M.  Folard  are  very  folid  ;  but  cir- 
cumltances  will  not  always  permit  a  place  to  be  fo  well  pro¬ 
vided  as  one  could  wilh. 

When  a  governor  finds  that  the  enemy  threatens  to  lay 
fiege  to  ajiown  under  his  care,  and  that  the  place  is  in  want 
of  the  chief  things  necefiary  for  a  vigorous  defence,  he  is 
to  exert  all  his  abilities,  in  order  to  remedy  this  inconvenience 
as  much  as  pofiible.  The  greateft  want  of  all  is  that  of  pro¬ 
vifions  ;  he  muft  therefore  endeavour  to  get  a  fupply,  both 
from  the  country  and  from  the  people  of  the  town  ;  which 
is  to  be  diftributed  among  the  garrifon  with  the  greateft 
economy.  The  ufelefs  mouths  fhould  be  all  fent  out,  and 
an  inquiry  ought  to  be  made  after  thofe  who  are  fufpedled 
of  having  hoarded  any  corn  ;  and  upon  paying  them  for 
it,  or  upon  giving  them  fecurity  of  payment,  they  fhould 
be  obliged  to  deliver  it  up  for  the  fubfiftence  of  the  garri¬ 
fon. 

Hitherto  we  have  made  no  mention  of  the  inhabitants ;  yet 
they  may  be  rendered  ferviceable  in  contributing  to  eafe  the 
garrifon.  The  governor  fhould  make  ufe  of  fuch  workmen 
who  exercife  handicraft  trades  for  every  thing  relating  to  their 
refpe&ive  branches  ;  and  thole  who  are  not  artificers,  fhould 
watch  the  fire  that  may  be  kindled  by  the  fhdls  and  red-hot 
bullets  ;  they  ought  likewife  to  tranfport  the  materials  to 
the  places  afiigned  them;  and  even  to  work  at  the  different 
retrenchments  which  the  governor  fhould  think  fit  to  order 
in  the  town,  provided  however  that  they  be  not  too  much 
expofed  to  the  fire  of  the  befiegers.  An  article  of  the 
greateft  importance,  in  regard  to  the  inhabitants,  is  to  oblige 
them  to  lay  in  a  flock  of  provifions  for  fix  months,  and  thofe 
that  are  able  fhould  be  obliged  to  make  ftill  a  greater  pro- 
vifion,  which  will  be  a  refource  to  the  garrifon  when  their 
own  flock  is  exhaufted. 


§  2.  Necejfary  Preparations  for  maintaining  a  Siege. 

When  a  town  is  threatened  with  a  fiege,  the  governor 
ought  not  only  to  take  care  to  have  a  plentiful  flock  of  am¬ 
munition  and  provifions,  but  moreover  he  fhould  ufe  all 
the  precautions  requifite  for  retarding  the  enemy’s  ap¬ 
proaches,  and  rendering  them  more  difficult  and  dangerous. 

He  ought  therefore  to  leave  nothing  in  the  neighbour¬ 
hood  that  may  ferve  to  cover  the  enemy  ;  he  fhould  clear 
the  adjacent  country  of  all  houfes  that  are  within  reach  of 
cannon- fhot,  and  fill  up,  if  pofiible, .  the  caverns  or  hollovv 
ways  that  may  be  concealed,  or  build  fome  redoubts  and 
other  works  under  the  prote&ion  of  the  place,  by  which 
they  may  be  enfiladed.  He  ought  to  cut  dowm  all  the 
trees ;  in  a  word,  he  fhould  prevent  the  enemy’s  having 
any  cover  within  reach  of  the  cannon  of  the  place  \  he 
fhould  fee  that  the  fortifications  be  all  in  a  good  condition, 
and  that  the  covert-way  be  well  palifaded ;  in  fine,  he 
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fhould  caufe  arrows  to  be  built  on  the  faliant  angles  of  the 

glacis. 


lrtv.  .  W 

s;e^  glacis.  Retrenchments  may  alfo  be  made  In  the  re-entering 
place;;  of  arms  of  the  covert-way,  by  railing  a  parapet  with¬ 
in  them,  and  parallel  to  their  faces,  with  a  fmall  ditch  be* 
fore  it.  Nor  fhould  the  galleries  for  the  mines  be  forgot¬ 
ten:  on  the  contrary,  they  ought  to  be  begun  betimes,  and 
carried  out  into  the  country  as  far  as  the  ground  will  per¬ 
mit  :  and  chambers  fhould  be  made  under  all  the  angles  of 
the  glacis.  If  there  are  any  houfes  within  the  rampart 
which  may  obftruft  the  defence,  the  governor  ought  to  fee 
them  demo  lifted  ;  and  nothing  fhould  be  left,  either  within 
or  without,  which  can  any* way  be  of  fervice  to  the  befiegers. 

If  there  are  new  railed  troops,  care  fhould  be  taken  to  dif- 
cipline  them  well. 

The  governor  fhould  alfo  fee  that  the  hofpitals  be  in  a 
good  condition,  that  the  Tick  and  wounded  be  taken  care 
of,  nor  think  it  beneath  his  charadler  to  vifit  them  himfelf, 
and  to  let  the  l'oldiers  fee  how  greatly  he  has  their  prefer- 
vation  at  heart.  This  is  the  fureil  way  to  gain  their  con¬ 
fidence  and  affe&ion,  and  to  engage  them  to  do  their  ut- 
moit  towards  defending  the  place. 

As  it  is  now  the  cuftom  to  throw  a  great  number  of  (hells 
into  a  town  befieged,  it  is  neceffary  t©  have  vaulted  places 
under  ground  bomb-proof,  where  part  of  the  garrifon  not 
on  duty  may  reft  in  iafety.  They  are  not  fo  much  wanted 
in  large  cities,  where  there  are  always  different  quarters  fe- 
cure  from  the  enemy’s  (hells  :  but  a  fmall  town  is  in  every 
part  expofed  to  the  bombs ;  fo  that  fome  places  under 
ground  are  abfolutely  neceffary  for  the  garrifon  to  take  their 
reft,  and  to  prevent  the  troops  from  being  continually  in¬ 
commoded.  Thefe  fubterraneous  caverns  are  generally 
made  in  the  gorges  of  the  baftions,  and  fometimes  under 
the  rampart  behind  the  curtains. 

Where  there  are  none  of  thofe  fubterraneous  places,  it 
will  be  neceffary,  as  foon  as  the  town  is  invefted,  to  ered 
defences  to  (helter  the  men  from  the  bombs ;  thefe  are 
made  of  ftrong  pieces  of  timber,  laid  floping  againft  the 
parts  the  leaft  expofed,  and  they  may  be  covered  with  thick 
planks  laid  in  the  fame  manner.  The  large  houfes  fhould 
alfo  be  fhored,  that  is,  all  the  floors,  from  top  to  bottom, 
fhould  be  fupported  with  ftrong  upright  timbers,  and  the 
upper  floor  covered  with  large  beams  laid  acrofs  one  another, 
and  thefe  again  with  earth,  fafeines,  dung,  &c.  When 
they  are  thus  fitted  up,  they  may  ferve  either  for  the  ac¬ 
commodation  of  the  troops  or  for  hofpitals,  &c.  But  what 
deferves  a  more  fpecial  care,  is  the  powder-magazines. 
They  ought  to  be  bomb-proof ;  but  as  there  are  very  few 
that  can  refift  the  (hock  of  a  great  number  of  (hells,  they 
fhould  therefore  be  covered  with  feven  or  eight  feet  thick 
of  earth,  and  a  layer  of  fafeines,  dung,  and  ftrong  planks 
laid  over  them,  fo  as  to  form  a  kind  of  roof.  But  if  it 
fhould  happen,  either  from  their  fituation  or  height,  that 
this  cannot  be  done,  then  a  tan^e  of  large  trees,  well  fatten¬ 
ed  together,  mutt  be  laid  over  them,  fo  as  to  diminifh  the 
fliock  of  the  (hells.  The  windows  of  the  powder-maga¬ 
zines  fhould  have  no  profpeft  towards  the  befiegers  ;  and 
to  prevent  all  accidents,  nobody  (hould  be  permitted  to  go 
in  or  out  of  the  doors,  but  when  the  fire  of  the  enemy  is 
flackened. 

When  there  are  no  powder-magazines  in  a  town,  it  is 
very  difficult  to  preierve  the  powder  during  a  liege  ;  all 
that  can  be  done,  is  to  diftribute  it  in  different  places,  as  in 
cellars  and  caves  made  under  the  ramparts,  or  in  gardens, 
&c.  and  to  cover  thefe  places  well  with  thick  planks,  earth, 
fafeines,  &c. 

The  mifehief  done  by  (hells  confifts  not  only  in  demolifh- 
ing  the  buildings  on  which  they  fall,  but  likewife  in  fetting 
fire  to  mod  places  they  fall  upon  ;  and  when  they  are  fol¬ 
lowed  by  red-hot  balls,  it^isvery  difficult  to  hinder  the  town 
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from  being  burnt.  In  order  to  remedy  this  evil,  timely  Of  Sieges^ 
precautions  fhould  be  taken,  and  the  inhabitants  employed  _v 
in  extinguifhing  the  fire. 

Fir  ft  of  all,  a  great  number  of  cades,  filled  with  water, 

(hould  be  placed  in  the  ftreets  ;  and  tjie  foldiers  and  inha¬ 
bitants  ought  to  be  divided  into  ^npanies,  to  prevent  the 
fpreading  of  the  flames.  It  will  be  proper  to  divide  thefe 
into  fmall  bodies,  and  to  allot  different  quarters  to  each  of 
them,  for  extinguifhing  any  fire  that  may  happen  to  parti¬ 
cular  houfes.  By  thefe  means  each  corps,  or  company, 
will  become  anfwerable,  in  fome  meafure,  for  the  houfes  en- 
t rutted  to  their  care,  and  ufe  the  utmoft  endeavours  to  pre¬ 
fers  them.  The  pavements  mutt  alfo  be  taken  up,  and 
dung  laid  in  the  ftreets,  to  prevents  further  mifehief  from 
the  burfting  of  the  (hells. 

S3*  Of  the  Defence  from  the  invejling  to  the  Attach  of  the 
Covert*<way . 


When  the  place  is  invefted,  and  the  befiegers  begin  to 
work  upon  the  line  of  circumvaliation,  the  governor  ought 
not  at  fir  ft  to  fire  upon  the  enemy’s  troops  with  the  largett 
cannon,  but  with  his  fmall  pieces  only.  For  as  the  enemy 
ought  to  pitch  their  camp  as  near  as  poffibie  to  the  place, 
provided  they  are  out  of  reach  of  cannon-fhot,  they  will 
think  themfelves  at  a  fufficient  diftance  when  out  of  the 
reach  of  thofe  fmall  pieces  ;  but  as  foon  as  they  are  encamp¬ 
ed,  the  garrifon  are  to  give,  them  a  full  volley  with  their 
great  guns,  which  will  oblige  them  to  decamp  once  more, 
and  make  them  lofe  time. 

While  the  befiegers  are  conftru&ing  the  lines,  their  en¬ 
gineers  fpare  no  pains  to  get  an  exa&  knowledge  of  the  ad¬ 
jacent  ground,  and  to  reconnoitre  the  fortifications,  that 
they  may  form  the  plan  of  attack,  which  they  will  be  fure 
to  make  on  the  weakeft  fide.  To  prevent  this,  M.  Goulan 
propofes  the  following  fclieme. 

As  foon  as  the  town  is  invefted,  the  governor  (hould  fend 
2oo  or  300  men  every  night  to  that  fide  which  he  knows 
to  be  the  weakeft,  with  orders  to  lie  upon  their  faces,  in 
the  form  of  a  femicirle,  of  which  the  palifades  of  the  co- 
vert-way  may  be  confidered  as  the  diameter.  Thefe  men 
fhould  be  divided  into  fmall  parties,  of  three  or  four  men 
each,  at  the  diftance  of  20  or  30  paces  from  one  another, 
fo  as  to  occupy  a  large  tra&  of  ground.  All  thefe  different 
parties  ought  to  agree  upon  a  lignal,  to  give  notice  when 
any  body  paffes  by  them,  and  they  fhould  remain  there  in 
filence  till  day,  without  ftirring,  unlefs  fomebody  happens 
to  pafs  by ;  in  which  cafe,  the  firft  that  fees  them  fhould 
rife,  and  give  the  fignal  to  the  reft,  who  are  to  do  the  fame y 
then  all  drawing  clofe  together,  and  advancing  to  the  pali¬ 
fades,  they  will  take  thofe  who  paffed,  a3  it  were  in  a  net, 
without  any  pofiibility  of  relief  from  their  efcort,  who  can¬ 
not  be  numerous  enough  to  refeue  them  from  the  hands  of 
200  or  300  men,  prote&ed  by  the  fire  of  the  covert-way.. 
If  the  men  who  advance  to  reconnoitre  the  place,  inftead  of 
palling  through  the  intervals,  fhould  fall  in  with  fome  of 
thefe  parties,  and  endeavour  to  get  off,,  they  mutt  be  fired 
upon  ;  thus  the  enemy  may  be  eafily  hindered  from  recon- 
noitering,  and  thereby  acquiring  a  knowledge  of  the  ground, 
01  the  fide  mott  proper  to  be  attacked. 

From  the  time  the  place  is  invetted,  the  befieged  fhould 
fend  every  night  fmall  parties  of  eight  or  ten  men,  com¬ 
manded  by  a  ferjeant,  with  orders  to  lie  upon  their  faces 
all  round  the  border  of  the  glacis,  and  to  liften  carefully  to 
every  thing  that  paffes.  Whatever  care  the  befiegers  may 
take  to  open  the  trenches  in  filence,  ftill  it  will  be  very 
difficult  for  this  operation  to  be  made,  without  fuch  a  mo- 
tion  as  mutt  be  heard  or  perceived  from  the  neighbourhood 
of  the  glacis,  Thefe  fmall  parties  may  even  advance  a  little 
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^ Of  Sieges,  further,  obferving  filence,  and  taking  care  not  to  be  furpri- 
'  v  fed  by  the  parties  which  the  enemy  alfo  may  fend  oat  on 
,  that  tide,  to  watch  whetbei  there  are  any  troops  of  the  garri- 
fcm  ready  to  fall  upon  the  workmen. 

When  the  lide  on  which  the  enemy  open  their  trenches 
is  known,  the  great  pieces  of  ordnance  are  mounted  on  the 
rampart  of  the  town  en  barbette ,  and  the  fmall  ones  on  the 
covert-way,  from  whence  they  are  to  fire  brifkly  upon  the 
trenches.  And  to  point  more  exa&ly,  fire-balls  are  thrown 
from  the  mortars,  which  will  give  light  enough  to  difcover 
the  woikmen.  Juft  at  this  time,  the  befieged  fhould  make 
the  great, eft  fire  againft  the  enemy,  became  it  is  then  they 
are  mod  uncovered,  and  confcquently  moll  expofed.  As 
the  befieged  cannot  have  their  batteries  ready  till  the  fecond 
or  third  day  after  the  opening  of  the  trenches,  during  that 
time  the  guns  may  continue  to  fire  en  barbette  ;  but  it  will 
hardly  be  poftible  to  fire  in  that  manner  when  the  enemy’s 
batteries  are  once  ercdled.  Mortars  fhould  likewise  be  ufed 
for  throwing  fhells  on  the  workmen  and  tliofe  employed  on 
the  batteries ;  in  fhort,  the  belt  ufe  fhould  be  made  of  the 
artillery,  before  the  enemy  are  in  a  condition  to  iilence  it. 

It  is  cuftomary  to  make  two  or  three  attacks  in  order  to 
divide  the  attention  of  the  gairifon  ;  and  of  thefe,  general¬ 
ly  fpeaking,  there  is  only  one  real  :  they  muft  therefore 
endeavour  to  find  out  this  real  attack,  and  to  ufe  the  utmoft 
diligence  in  making  good  retrenchments,  as  well  in  the  out¬ 
works,  which  the  enemy  muft  take  before  they  can  come  to 
the  body  of  the  place,  as  in  the  gorge  of  the  bail  ion  of  the 
front  attacked.  But  to  render  thefe  retrenchments  ftrong 
and  firm,  they  fhould  have  been  begun  and  even  finifhed  be¬ 
fore  the  opening  of  the  trenches.  A  governor,  who  has  a 
proper  knowledge  of  fortification,  ought  to  judge  on  which 
fide  a  town  is  moft  acceflible,  and  to  prefnme  that  here  the 
enemy  will  commence  their  attack  ;  confequently  he  ought 
to  think  of  every  method  of  defence,  the  bell  adapted  to  re¬ 
tard  the  approaches,  and  difpute  every  inch  of  ground. 

The  befieged  fhould  fo  difpofe  their  artillery  at  the  be¬ 
ginning  of  a  liege,  as  to  enfilade  the  branches,  and  to  di¬ 
rect  their  fire  againft  the  head  of  the  trenches  or  the  Taps. 
This  muft  be  their  principal  effort ;  for  it  is  by  continually 
firing  upon  them  that  they  may  reafonably  hope  to  retard 
the  works. 

When  the  enemy  have  ere&ed  their  batteries,  it  is  very 
difficult  for  the  befieged  to  maintain  theirs,  efpecially  if  they 
are  placed  on  the  produced  faces  or  the  pieces  attacked. 
For  as  the  cannon  are  continually  filing  a  ricochet  againft 
thefe  faces,  and  it  being  difficult  to  guard  againft  this  firing, 
it  will  be  very  dangerous  for  the  foldiers  to  remain  there  : 
all  that  can  be  done  is  to  make  fome  traverfes,  in  order  to 
diminifh  their  effe&  ;  which  is  difficult  indeed  to  compafs, 
becaufe  the  fhot  falling  upon  the  traverfes  will  bound  be¬ 
tween  them.  It  is  advifable  not  to  perfift  in  firing  always 
from  the  fame  place  againft  the  enemy’s  batteries.  By  cea- 
fing  to  fire  from  that  part  where  the  befiegers  know  there 
was  a  battery,  they  may  be  induced  to  think  they  have  de- 
ftroyed  it,  which  will  prevent  their  continuing  to  fire  againft 
it,  and  be  a  means  of  preferving  the  battery  for  future  fer- 
yice.  But  in  order  to  give  them  trouble,  fmaller  guns  may 
be  placed  in  the  outworks,  on  the  faces  of  the  baftions, 
from  whence  the  trenches  and  batteries  of  the  befiegers  can 
be  difeovered ;  and  they  muft  often  change  place  to  perplex 
the  enemy,  who  will  find  it  very  difficult  to  difmount  thofe 
moving  pieces.  The  befieged  however  muft  endeavour  to 
repair  the  parapets  deftroytd  by  the  enemy,  and  to  take 
proper  meafures  for  firing  again  from  thence,  as  foon  as  the 
jhefiegers  have  fhifted  their  guns. 

It  is  alfo  advifable  that  the  batteries  of  the  befieged 
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fhould  not  fire  in  falvos,  or  all  at  a  time:  for  It  is  well  of  sic 
known,  that  the  befiegers  place  foldiers  in  the  trenches  — J!! 
to  obferve,  through  fmall  loop-holes  made  with  fa nd  bags  in 
the  parapet  of  the  trench,  when  the  batteries  of  the  town  are 
fired,  and  to  yive  notice  to  thofe  who  are  at  work  in  the 
trenches,  which  way  the  guns  are  pointed,  that  they  may 
put  themfelves  under  cover.  If  the  befieged  have  only  fix 
pieces  on  a  battery,  and  they  fire  them  all  at  a  time,  the  ene¬ 
my  have  fome  moments  of  fecurity  to  look  over  the  parapet 
and  to  examine  the  ground  where  they  intend  to  work  and 
to  conduct  the  trenches:  but  when  the  garrifon  vary  their 
mariner  of  firing,  they  give  more  uneafinefs  to  thole  who 
are  at  work  in  the  trenches,  who  will  not  be  fo  ready  to 
look  over  the  parapet ;  which,  though  it  be  neceflary,  in 
order  to  view  the  lituaticn  of  the  ground  towards  which  the 
wrorks  are  to  be  dire&ed,  is  ever  dangerous,  but  efpecially 
when  the  trenches  are  brought  within  mufket-fhot  of  the 
place. 

^  $  4.  Of  Sallies . 

A  garrison  that  keeps  within  a  place,  without  making 
fallies,  is,  as  the  chevalier  de  Ville  fays,  like  thofe  who  are 
not  concerned  when  their  neighbour’s  houfe  is  on  fire,  and 
will  not  ftir  to  extinguifh  it  till  it  has  reached  their  own. 

And  indeed,  as  the  befiegers  continually  carry  on  their  ap¬ 
proaches  towards  the  town,  it  is  of  the  utmoft  importance 
to  endeavour,  in  time,  to  flop  their  progrefs  ;  to  which  end, 
the  making  of  failles  is  extremely  conducive,  efpecially  when 
they  arc  well  conducted,  other  wife  they  would  rather  acce¬ 
lerate  than  retard  the  taking  of  the  place. 

How7  great  foever  the  advantage  of  fallies  may  be,  they 
are  proper  ohily  when  a  garrifon  is  numerous.  A  fmall 
garrifon,  although  well  flocked  with  all  the  kinds  of  necef- 
fary  ammunitions  for  making  a  defence,  and  for  holding  out, 
ought  to  be  very  careful  how  they  venture  to  make  a  fally. 

But  a  numerous  garrifon,  not  fo  wrell  provided,  ought  to 
fatigue  the  enemy  as  much  as  poftible  by  frequent  fallies. 

The  fame  mealure  ought  to  be  followed  when  a  town  is 
but  ill  fortified  ;  the  garrifon  fhould  not  fhut  themfelves  up 
fo  as  to  be  obliged  to  fur  render,  as  it  were,  without  making 
much  refiftance.  It  is  beft  in  thofe  cafes  to  harafs  the  ene¬ 
my  continually,  to  keep  them  at  a  diflance  as  long  as  poftible, 
and  to  ufe  every  ftratagem  and  endeavour  that  may  retard 
their  approaching  the  glacis,  and  the  taking  of  the  covert¬ 
way.  Thus  it  was  that  the  marquis  of  Uxelles,  afterwards 
mai  fhal  of  France,  behaved  at  the  liege  of  Mcntz  in  1689. 

He  defended  that  large  and  ill  fortified  town  upwards  of 
two  months,  with  the  help  of  a  very  brave  garrifon  ;  but 
was  obliged  to  capitulate  for  want  of  powder  and  ammuni¬ 
tion,  though  he  was  ftill  mailer  of  the  covert- way,  and  even 
in  fome  meafure  of  the  glacis. 

When  the  befiegers  are  at  a  diflance  from  the  place,  fallies 
are  very  dangerous,  becaufe  the  enemy  may  cut  them  off 
from  the  town  with  their  horfe  :  but  when  they  have  made 
their  fecond  parallel,  and  advanced  the  branched  of  the 
trenches  towards  the  third  parallel  at  the  foot  of  the  glacis, 
then  is  the  time  for  the  garrifon  to  fally.  They  may  even 
venture,  though  with  great  caution,  when  the  befiegers  are 
at  wrork  upon  the  iecond  parallel,  and  before  it  is  entirely 
finifhed  ;  but  the  moft  favouiable  opportunity  of  fallying, 
is  when  the  befiegers  are  come  to  the  third  parallel,  and  want 
to  make  a  lodgment  on  the  glacis.  then  there  is  no  danger 
of  being  cut  off;  and  the  enemy  may  be  furprifed  the  more 
eafily,  as  the  garriion  have  it  in  their  power  to  fall  upon 
them  all  at  once,  and. to  tme  v  them  into  confufion,  without 
giving  them  time  to  recover  themfelves. 

Bailies  may  be  either  great  or  imall ;  the  former  ought 
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e*.  to  be  with  500  or  600  men  at  lead,  or  proportioned  to  the 
—  guard  in  the  tienches;  the  latter  are  only  with  10,  15,  or 
20  men. 

The  intent  of  great  fallics  fhould  be  to  deftroy  a  con- 
fuierable  part  or  the  works  of  the  befiegers,  in  order  to  oblige 
them  to  begin  again  ;  to  nail  up  their  guns  ;  to  retake  fome 
pod  which  had  been  abandoned;  andlaftly,  to  obftrueft  the 
enemy’s  works  as  much  as  pofiible,  and  thereby  retard  the 
taking  of  the  place. 

In  regard  to  fmall  Tallies,  they  ferve  for  no  other  end  than 
to  interrupt  the  workmen  at  the  head  of  the  trehches,  fo 
as  to  frighten  them,  and  oblige  them  to  run  away.  .As  it 
requires  fome  time  to  bring  them  back,  and  to  make  them 
return  to  their  work,  this  will  occafion  delay,  and  retard  the 
approaches. 

The  bed:  time  for  great  fallies,  is  two  hours  before  day¬ 
light,  the  troops  being  then  fatigued  and  fieepy  ;  therefore 
more  eafily  furprifed,  and  lefs  capable  of  making  a  vigorous 
refiftance.  And  when  it  has  rained  very  hard  in  the  night, 
fo  that  the  guard  in  the  trenches  may  be  unable  to  make  ufe 
of  their  fire  arms,  this  is  alfo  a  favourable  circumftance  :  in 
Abort,  no  opportunity  fhould  be  negle&ed  to  furor ife  the 
enemy  ;  for  fallies  feldom  prove  advantageous  any  other 
way.  The  following  is  the  order  which  M.  Vauban  pro¬ 
poses  to  be  oblerved. 

There  fhould  be  a  detachment  of  90  men  drawn  up,  30 
In  front,  and  three  deep  ;  to  which  mull  be  added  a  fourth 
rank  of  30  grenadiers.  The  three  firft  ranks  of  this  detach¬ 
ment  fhould  be  armed  with  cuiraffes  ;  each  foldier  fhould 
have  a  fvvord  and  piflol  at  his  belt,  and  a  partizan,  or  long 
iron  fork  with  a  hook,  in  his  hand.  This  detachment  is  to 
be  followed  by  another  of  1 80  men,  30  in  front,  and  fix 
deep  ;  the  firft  rank  of  thefe  is  to  be  armed  as  the  former, 
with  cuiraffes  and  long  weapons,  the  reft  as  ufual.  The 
firft  rank  in  this  detachment  is  to  make  up  the  rear  in  the 
retreat.  After  this  fecond  detachment  200  workmen  are 
t/*  follow  with  proper  tools  to  deftroy  the  enemy’s  works, 
and  feveral  of  thefe  with  combuftibles  to  burn  what  they 
cannot  otherwife  deftroy.  Seme  of  them  are  to  be  provided 
with  long  nails  of  fteel,  and  of  different  magnitude,  to  fpike 
the  cannon  ;  there  muft  be  fome  of  a  very  large  fize,  becaufe 
the  touch-holes  happen  frequently  to  be  fo  very  wide,  that 
common  nails  will  not  fill  them  up  exa&ly. 

Befides  the  two  detachments  and  workmen  above  men¬ 
tioned,  another  body  of  300  or  400  men  fhould  be  ordered 
to  fupport  them,  and  to  follow  them  {lowly  as  far  as  the  head 
of  the  trenches ;  where,  if  they  find  that  thofe  who  went 
before  them  have  no  need  of  afliftance,  they  fhould  halt  to 
be  ready  to  a£l  if  occafion  requires  it.  If  the  guard  of  the 
trenches  fhould  make  a  vigorous  attack  upon  the  Tally, 
this  detachment  will  fupport  them,  and  jointly  encounter 
the  befiegers.  If  the  latter  are  repulfcd,  which  muft  be  the 
cafe  if  the  Tally  is  not  forefeen  and  expe&ed,  the  workmen 
muft  fet  about  demolifhing  the  works,  and  filling  up  the 
trenches  as  faft  as  pofiible.  Thefe  troops  fhould  alfo  endea¬ 
vour  to  penetrate  as  far  as  the  batteries,  in  order  to  nail  up 
the  cannon,  and  to  maintain  themielves  in  the  trenches  long 
enough  for  the  workmen  to  deftroy  great  part  of  them. 
When  they  have  done  what  they  propofed,  they  retreat  to 
the  covcrt-way  in  good  order  ;  and  if  the  enemy  fhould  be 
fo  imprudent  as  to  purfue  them  as  far  as  the  glacis,  they 
muft  be  received  with  a  brifk  fire  as  well  from  the  cannon 
of  the  ramparts  as  from  the  troops  in  the  covert- way. 

In  fallies,  and  generally  in  all  actions  performed  by  night, 
the  foldiers  fhould  put  fonaething  in  their  hats,  as  a  white 
paper  or  handkei  chief,  to  know  one  another  in  the  dark. 
The  troops  ddigned  for  this  purpofe  are  drawn  up  in  the 
place  of  arms  within  the  town,  or  in  the  ditch  if  it  be  dry, 


cr  elfe  in' the  covert-way.  When  they  are  to  march  cut  Of 
by  different  gates,  fome  fi gnal  fhould  be  agreed  upon,  that v 
they  may  all  "move  at  the  fame  time,  If  there  are  more 
attacks  than  one  againftthe  town,  as  generally  is  the  cafe, 
then  feveral  fallies  may  be  made  at  the  fame  time  upon  thele 
attacks.  It  might  be  proper  to  make  a  great  noife  on  one 
fide,  in  order  to  draw  all  the  attention  of  the  enemy  that 
way  ;  and  while  they  arc  bufy  in  the  repulfe,  to  ?.&  vi- 
goroufiy  on  the  other  fide  ;  for  then  they  will  meet  with 
lefs  refiftance,  and  will  be  more  capable  of  hurting  the  be¬ 
fiegers.  However,  as  a  Tally  which  has  not  all  the  fuc- 
cefs  that  might  be  txpe&ed,  ought  not  to  difeonrage  the 
ganifon  from  repeating  the  attempt;  fo  one  that  has  been 
crowned  with  fuecefs  ought  not  to  render  them  too  confi¬ 
dent,  or  infpire  them  with  too  great  a  contempt  for  the 
enemy.  The  miftakes  the  latter  may  have  committed,  will 
roufe  their  attention,  and  put  them  upon  their  guard.  We 
ought  ever  to  fuppofe,  that  they  will  do  all  that  we  fhould 
do,  were  we  in  their  place,  and  that  they  will  take  proper 
meafures  to  remove  every  obllacle  that  may  oppofe  them. 

Hitherto  we  have  taken  no  notice  of  the  ufe  of  cavalry 
in  failles  ;  and  yet  on  fome  occafions  they  may  be  of  fervice, 
which  is  when  the  befiegers  are  at  a  diftance  from  the  place. 

In  this  cafe,  two  detachments  of  horfe  are  ordered  to  the 
right  and  left'to  fupport  the  (allies,  and  to  hinder  the  ene¬ 
my’s  horfe  from  falling  upon  them.  Thefe  detachments 
ferve  alfo  to  proted  their  retreat,  and  to  prevent  their  being 
cut  off ;  but  when  the  befiegers  have  finifhed  their  third 
parallel,  the  fallies  are  then  made  with  foot  only,  and  fhould, 
as  vve  have  above  obferved,  be  often  repeated,  provided  the 
garriion  is  numerous  enough  to  difpute  every  inch  of  ground 
with  the  enemy. 

As  foon  as  the  troops  are  returned  from  the  fally,  fire¬ 
balls  fhould  be  thrown  into  the  trenches,  to  difeover  the 
workmen  who  are  employed  in  repairing  the  mifehief  that 
has  been  done,  and  are  at  that  time  in  fome  vneafure  un¬ 
covered.  The  fire  of  the  place  well  ferved  at  this  jundure, 
muft  kill  a  great  many  of  the  enemy.  So  far  relates  to 
gre'at  fallies. 

The  fmall  fallies,  which  are  intended  merely  to  difturb 
the  befiegers  without  being  able  to  do  them  much  hurt,  are 
conduced  in  the  manner  following.  The  governor  orders 
out  parties  of  10,  15,  or  20  flout  men  only,  as  hath  been 
already  oblerved,  who  are  to  advance  foftly  to  the  head  of 
the  trenches,  and  to  jump  into  them  quickly,  making  a 
great  noife,  and  throwing  grenades  ;  alter  which  they  arc 
to  retire  with  all  expedition  :  the  alarm  which  they  will 
occafion  is  fufficient  to  make  the  workmen  take  to  their 
heels,  who  defire  nothing  better  than  to  have  a  fpcciou3 
pretence,  as  M.  Goulon  obferves,  to  run  away  upon  the 
lead  alarm  ;  and  it  is  impoffible  to  prevent  it,  or  to  bring 
them  back  the  fame  night ;  fo  that  the  befiegers  muft  lofe 
all  this  time.  If,  fays  the  fame  author,  the  befiegers  be¬ 
come  accuftomed  to  thefe  little  fallies,  fo  as  to  grow  fecure 
and  take  no  notice  of  them,  the  befleged  obferving  this 
muft  make  one  in  good  earned,  which  coming  unexpeded, 
will  eafily  overturn  the  workmen  and  the  troops  that  cover 
them  :  after  which  they  may  retire  without  fighting,  left: 
they  fhould  draw  the  whole  guard  of  the  trenches  upon  their 
backs. 

§  Of  the  Defence  of  the  Glacis  and  the  Covert-way. 

Besides  the  fallies  which  retard  the  lodgment  of  the 
befiegers  on  the  glacis,  mines  may  increafe  the  difficulty  of 
approaching.  We  have  already  taken  notice  of  thefe  in  the 
fed  ion  of  Attach  ;  we  have  only  to  obierve  here  in  gener  al, 
that  the  befieged  muft  make  the  bed  ufe  of  them  pofiible, 
in  order  to  blow  up  the  enemy  as  often  as  the  ground  vvill 
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permit ;  this  is  the  Pareft  way  to  keep  the  befiegers  in  awe, 

'  and  to  oblige  them  to  advance  with  the  greateft  circumfpec- 
tion. 

Befides  the  galleries  and  mines  which  ought  to  be  under 
the  glacis,  the  believed  may  alfo  lay  oppoiite  to  its  angles 
large  planks,  fluck  full  of  very  long  nails,  with  the  points 
upwards,  to  incommode  the  enemy  in  palling  over  the  gla¬ 
cis.  Thefe  planks  ought  to  be  ftrongly  fixed,  to  prevent 
their  being  cafily  taken  away.  The  burying  of  caiiTons  in 
the  glacis  is  alfo  productive  of  a  good  effedt ;  but  they 
ought  never  to  be"  placed  nearer  than  fix  or  eight  feet  to 
the  in  fide  of  the  covert -way,  left  they  fhould  do  any  damage 
to  the  troops  that  defend  this  poft. 

When  the  enemy  endeavour  to  make  a  lodgment  on  the 
glacis,  the  garrifon  muft  repeat  their  fallies  with  greater  vi¬ 
gour  ;  which  may  be  done  without  any  inconvenience,  be- 
caufe  of  the  facility  of  retreating.  When  the  troops  are 
returned  from  the  fally,  fire  is  fet  to  the  chambers  and  caif- 
fons,  which  will  greatly  difconcert  the  befiegers.  If  the 
chambers  are  well  difpofed,  they  muft  hurt  their  lodgments 
prodigioufiy  ;  and  as  foon  as  they  are  fprung,  the  befieged 
may  fall  upon  the  enemy,  this  being  a  favourable  opportu¬ 
nity  for  furprifmg  them  in  diforder,  and  confequently  of 
deftroying  part  of  their  works.  This  manner  of  proceeding 
fhould  be  often  repeated,  in  order  to  fatigue  the  befiegers, 
and  to  retard  the  taking  of  the  covert-way. 

When  the  enemy  are  ready  to  ftorm  it,  the  garrifon  muft: 
prepare  to  give  them  a  warm  reception.  The  difficulty  of 
making  a  lodgment  in  the  covert-way  may  be  increafed  by 
a  double  row  of  palifades  :  the  fecond  ffiould  be  lower  than 
the  firft,  to  the  end  that  the  enemy  may  not  perceive  them. 
Thefe  two  rows  ought  to  be  at  the  diftance  of  Four  or  five 
feet  from  one  another,  to  prevent  the  befiegers  from  jump¬ 
ing  over  them  into  the  covert-way.  Between  them  may 
be  made  a  fmall  ditch  ;  into  which  moft  of  the  enemy's 
grenades  will  fail,  and  caufe  lefs  mifehief  to  the  troops. 
Care  muft  be  taken  to  make  ftrong  retrenchments  in  the 
places  of  arms,  either  by  raffing  a  parapet  withinfide,  and 
parallel  to  their  faces,  with  a  fmall  ditch  at  the  foot  of  it, 
or  by  fimple  rows  of  palifades,  which  will  hinder  the  ene¬ 
my  from  forcing  their  way  fo  eaiily  as  they  would  other- 
wife  be  capable  of  doing.  In  each  place  of  arms  there 
fhould  be  one  or  two  barrels  of  powder,  with  balls  and 
fmall-arms  neceffary  for  the  defence  of  the  covcrt-way. 


All  the  batteries  muft  be  got  ready  to  fire  with  the  nt- 


moft  brifknefs  upon  the  enemy,  when  they  are  at  work 
upon  their  lodgment.  Every  part  of  the  place  that  looks 
into  the  covert-w  ay  ought  to  be  lined  with  troops,  who  are 
to  fire  upon  the  befiegers  ;  but  there  ought  to  be  no  troops 
in  the  parts  oppofite  to  the  places  of  arms,  that  the  troops 
polled  there  may  not  be  hurt  by  the  fire  from  the  body  of 
the  place. 

The  garrifon  fhould  endeavour  to  be  informed  by  de- 
ferters  at  what  time  the  enemy  intend  to  make  their  attack  ; 
the  motions  of  the  latter  may  be  alfo  obferved  by  perfons 
polled  on  fteeples;  and  as  foon  as  the  troops  are  perceived 
to  make  an  extraordinary  motion,  and  the  trenches  to  be 
filled  more  than  ufual,  this  is  a  fign  that  they  are  going  to 
attack.  The  vicinity  of  the  enemy’s  works  may  alfo  en¬ 
able  the  befieged  to  judge  of  their  forwardnefs  ;  and  all  this 
together  direct  them  to  take  fuch  meafures  as  are  proper 
forgiving  a  warm  reception  to  the  befiegers. 

As  foon  as  the  garrifon  perceive  that  the  enemy  are 
inarching  out  of  their  trenches,  they  fhould  keep  firing 
upon  them  continually  with  great  and  fmall  arms  from  all 
the  works  facing  the  attack.  This  will  deftroy  a  great 
many  of  their  men  before  they  can  reach  the  palifades :  the 
two  rows  of  which  in  the  covert-way  will  prevent  their 
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jumping  into  it  directly.  They  will  be  under  a  neceffity  Of$ie^s 
of  breaking  them  fucceffively  with  hatchets;  and  while  this1*-— 
is  doing,  a  general  difeharge  is  to  be  made  from  the  bat¬ 
teries  of  the  town,  which  will  do  great  execution.  When, 
after  a  vigorous  refiftance,  the  garrifon  find  thcmfelves  hard 
preffed  by  the  enemy,  they  may  abandon  the  covert -way, 
and  retire  into  the  places  of  arms  ;  and  while  the  befiegers 
are  working  upon  their  lodgment,  they  will  be  expofed  to 
the  fire  of  the  place,  which  takes  them  in  front ;  and  to 
that  of  the  places  of  arms,  by  which  they  are  taken  in  flank; 
fo  that  their  lofs  muft  increafe  confiderably.  If  they  have 
mines  ready,  as  we  fnppofe  they  have,  they  muft  fpring 
them,  after  having  fuffered  the  enemy  to  work  for  fome 
time  upon  their  lodgments;  and  after  bavin*  kept  firing 
againft  them  continually  with  great  and  fmall  arms,  then 
immediately  they  fhould  make  a  ftrong  fally  from  the  places 
of  arms,  and  taking  advantage  of  the  diforder  into  which 
the  befiegers  muft  inevitably  be  thrown,  they  will  oblige 
them  to  abandon  the  covert-way. 

If  there  is  no  poffibility  of  hindering  the  enemy  from 
making  lodgments  on  the  creft  of  the  covert-way,  or,  which 
is  the  fame  thing,  on  the  ridge  of  the  glacis,  the  befieged 
muft  endeavour  to  retard  them,  and  to  difpnte  as  long  as 
poffible  their  taking  poffeffion  of  the  places  of  arm3.  On 
this  occafion  fougafles  are  employed  withfuccefs,  and  fhould 
be  repeated  feveral  times  if  the  ground  will  permit.  When 
the  befiegers  have  once  completed  their  lodgment,  and  fup« 
ported  it  in  a  proper  manner,  they  want  nothing  further 
than  a  little  time  to  extend  themfelves,  and  to  become 
mafters  of  the  covert- way.  The  obftinacy  of  the  befieged  * 
can  only  retard,  but^not  absolutely  hinder,  the  taking  of  this 
outwork. 

Let  us  fuppofe  that  the  enemy  refolve  to  approach  the 
covert- way  by  fap,  and  that  they  have  raifed  cavaliers  in  the 
trenches  to  plunge  into  this  outwork,  the  befieged  muft 
ftrive  to  retard  this  operation  by  every  ftratagem  imagi¬ 
nable  ;  for  when  the  cavaliers  are  once  conftruCled,  it  will 
be  very  dangerous  to  abide  any  longer  in  the  covert  way. 

They  muft  flop  the  befiegers  at  every  ftep  with  mines  ; 
they  muft  harafs  them  with  aconftant  difeharge  of  fire-arms, 
and  difpute  every  inch  of  ground,  defending  themfelves  be¬ 
hind  every  traverfe,  and  in  the  places  of  arms,  as  well  as 
they  can,  without  running  too  great  a  rifle  of  having  their 
retreaj^cut  off. 

§  6*  0/  the  Defence  of  the  Pajfagc  over  the  Ditch  before  the 
Half  moon. 


The  enemy  having  made  themfelves  mafters  of  the  covert¬ 
way,  and  perfe&ed  all  their  lodgments,  will  ere£l  their  bat¬ 
teries  for  making  a  breach,  and  prepare  for  the  defeent  into 
the  ditch.  All  this  while  the  befieged  muft  keep  firing 
both  with  their  great  and  fmall  arms,  in  order  to  incom¬ 
mode  the  enemy  in  the  conftrudlion  of  their  batteries.  If 
the  ditch  is  dry,  the  foldiers  may  mount  with  ladders  along 
the  counterfcarp,  and  from  thence  throw  grenades  into  the 
enemy’s  works  ;  and  when  they  cover  themfelves  in  the 
covert  way  with  fand-bags,  gabions,  &c.  againft  the  fire  of 
the  place,  thefe  very  foldiers  fhould,  with  great  fap-hooks, 
pull  down  part  of  them,  and  afterwards  jump  nimbly  into  the 
ditch,  leaving  the  enemy  expofed  to  the  fire  of  the  town 
while  they  are  putting  their  materials  again  into  order. 
Mines  may  be  likewifc  ufed  here  with  great  advantage  ; 
they  furniffi  various  means  to  harafs  the  enemy,  to  obftruft 
their  works,  and  to  make  them  lofc  time  and  men. 

The  batteries  of  the  befiegera  being  deftroyed  by  mines 
made  under  them,  muft  oblige  them  to  lole  a  great  deal  of 
time  in  repairing  them,  and  in  endeavouring  to  make  them¬ 
felves  mailers  of  the  mines,  otherwise  they  can  never  be 

fecure. 
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fecuffc.  When  the  befleged  have  blown  up  the  batteries 
that  were  to  open  the  breach,  they  mull  make  good  ufe  of 
the  time  which  the  enemy  will  fpend  in  repairing  them,  and 
flrive  to  perfect  the  retrenchments,  which  fhould  have  been 
fet  about  at  the  commencement  of  the  fiege,  in  the  gorge 
of  the  half-moon,  and  in  thofe  of  the  baftions  of  the  front 
attacked. 

The  mines  for  blowing  up  the  batteries  of  the  covert¬ 
way  may  be  difpofed  in  fuch  a  manner  as  to  tumble  the  guns 
into  the  ditch,  as  may  be  feen  in  the  courfe  of  mathematics 
by  M.  Belidor,  who  performed  it  with  fuccefs  at  the  aca¬ 
demy  of  La  Fere. 

It  is  certainly  a  great  advantage  thus  to  be  able  to  be¬ 
come  mailers  of  the  cannon  of  the  befiegers,  and  to  oblige 
them  to  eredl  new  batteries,  which  mud  take  them  up  a 
confiderable  time.  A  doubt  here  may  arife,  whether  if  thefe 
batteries  are  oppofite  to  that  part  where  the  enemy  intend  to 
pafe  the  ditch,  this  would  not  be  helping  to  fill  it  up,  fhould 
the  befieged  blow  up  the  guns :  but  this  inconvenience  is  of  no 
great  confequence,  efpecially  as  it  may  eafily  be  remedied,  by 
clearing  away  the  rubbifh  of  the  mine  which  tumbles  into  the 
ditch  along  with  the  battery. 

As  the  befiegers  work  at  the  defeent  into  the  ditch  at 
the  fame  time  that  they  are  preparing  their  batteries,  the 
befieged  muft  think  of  retarding  both  thefe  operations  alfo 
at  the  fame  time.  If  the  deicent  into  the  ditch  is  made 
under  ‘ground,  miners  fhould  be  employed  to  interrupt  the 
work*;  and  if  the  ditch  is  dry,  fmall  detachments,  a3  M. 
Goulon  obferves,  of  five  or  fix  men,  may  be  placed  near  the 
counterfcarp,  to  watch  the  moment  that  the  enemy  break 
through  it,  and  immediately  to  fire  into  the  gallery :  this 
difeharge  will  either  kill  or  frighten  the  miners;  and  at  lead 
will  retard  the  works.  Thofe  who  have  fired,  fhould  'retire 
on  each  fide  the  opening  to  load  their  arms  again,  which  may 
be  repeated  feveral  times.  Fire-balls  and  grenades  may  be 
likewife  thrown  into  this  opening,  which  will  oblige  the  fap- 
pers  to  rttreat. 

If  the  ditch  is  filled  with  water,  the  fame  operations  may 
likewife  be  performed  with  fmall  boats  made  on  purpofe  ; 
and  to  cover  thefe  boats  a  kind  of  parapet  fhould  alio  be 
raifed  by  means  of  ilroug  boards,  with  holes  to  fire  through 
upon  the  foldiers,  who  upon  opening  the  gallery  will  throw 
fafeines  into  the  ditch.  At  the  fiege  of  Lifle,  marfhal 
Boufflers  contrived  fome  boats  of  this  kind  to  retard  the 
paffage  over  the  ditch,  before  the  grand  lunettes  or  Jenaii- 
lons  in  the  front  attacked,  and  that  before  the  half  moon. 

When  the  enemy  make  their  opening  into  the  dry  ditch, 
they  mufl  be  onpofed  with  a  ftrong  fire,  as  well  from  the 
face  of  the  baftion  which  flanks  the  ditch  before  the  half¬ 
moon,  as  from  the  place  cf  amts  or  traverfe,  which  ought 
to  be  conftrudled  the  whole  breadth  of  the  ditch,  in  order 
to  ftrengthen  the  defence.  By  night  fmall  failles  fhould  be 
made  from  this  place  of  arms,  with  a  view  to  interrupt  the 
paffage  over  the  ditch,  and  to  retard,  as  much  as  poflible, 
the  fixing  of  the  miner. 

There  are  two  ways  of  paffing  the  dry  ditch,  and  of 
bringing  the  miner  to  the  foot  of  the  revetement  which  he 
is  to  enter.  The  firft  confifts  in  making  a  gallery  fix  feet 
wide,  with  a  double  row  of  barrels.  Thefe  mufl  be  filled 
with  fand-bags,  and  fo  mufl  the  fpaces  between  them,  in 
order  to  render  the  paffage  of  the  gallery  more  fafe  ;  and 
that  there  may  be  a  {belter  from  fire-works,  ftrong  planks 
are  laid  over  it,  and  thefe  again  are  covered  with  raw  hides, 
or  with  earth  and  dung.  This  gallery  is  continued  within 
three  or  four  feet  of  the  revetement;  and  in  this  fpace  a  good 
epaulement  is  raifed  with  fand-bags  to  cover  the  miner  on 
the  fide  expofed  to  the  place.  In  regard  to  the  other  fide, 
it  is  of  no  ufe  to  ftop  it  up  ;  nay,  it  ferves  for  an  opening 
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to  fill  the  ditch  with  the  earth  dug  out  of  the  galleries, 
which  the  miners  are  making  in  the  rampart  of  the  work 
attacked.  It  is  eafy  to  oppofe  the  progrefs  of  this  gallery 
with  a  continual  fire,  and  with  feveral  leffer  works  conftrudt- 
ed  within  the  ditch. 

The  other  way,  which,  as  we  have  already  feen  in  treat¬ 
ing  of  the  attack,  confifts  only  in  getting  to  the  foot  of  the 
breach  by  fap,  with  an  epaulement  on  the  fide  expofed  to 
the  place,  may  be  covered,  in  order  to  protedl  the  paffage 
from  the  fire-works  and  grenades  of  the  befieged.  But 
this  fap  may  be  retarded  by  Lilies  ;  the  befieged  may  lixc- 
wife  fteal  away  the  earth  by  night  from  the  epaulements, 
and  endeavour  with  hooks,  &c.  to  diiplace  the  gabions  and 
fafeines. 

If  the  ditch  13  filled  with  water,  the  befieged  muft  inter¬ 
rupt  the  enemy’s  biidge  with  a  continual  fire  from  their 
great  and^fmall  guns,  as  well  as  with  grenades  and  fhells,  if 
they  are  in  a  condition  to  fire  upon  the  bridge  and  its 
epaulement.  If  the  water  has  a  ftrong  current,  they  muft 
open  fluices  in  order  to  break  down  the  bridge,  or  at  leait 
to  carry  away  the  fafeines.  They  fhould  alio  attempt  to 
fet  fire  to  it  with  artificial  works  prepared  for  this,  purpofe. 
They  may  likewife  approach  the  epaulement  in  the  night, 
and  draw  away  the  fafeines  with  hooks.  They  may  even 
throw  anchors  upon  it ;  and  by  means  of  capftans  placed  in 
thofe  parts  wdiich  flank  the  ditch,  they  may  draw  thefe 
anchors  with- cords  faftened  to  them,  and  tumble  part  of 
the  epaulement  into  the  ditch.  In  fhort,  every  expedient 
muft  be  tried  that  may  poffibly  retard  the  enemy’s,  ap¬ 
proaches:  for  w7hen  once  they  have  perfected  their  bridge, 
they  will  foon  be  mafters  cf  the  outwork  to  which  that 
bridge  leads,  whatever  precaution  the  garrifon  may  take  to 
defend  the  breach  ;  becaufe,  as  the  befiegers  can  always  pour 
in  frefh  men  to  fupply  the  room  of  thofe  that  are  loft  in  the 
attack,  they  muft  at  length  furmount  all  oppofition. 

§  7.  Of  the  Dtfence  of  the  Half  moon. 

While  the  enemy  are  efFe&ing  the  paffage  over  the 
ditch,  befides  the  difficulties  that  are  raifed  to  retard  the 
work,  all  proper  precautions  fhould  be  ufed  to  defend  the 
breach,  and  prevent  the  taking  of  the  half-mooa.  For  this 
purpofe  guns  are  placed  in  all  the  works  from  which  the 
breach  may  be  feen ;  and  they  fhould  be  placed  on  carnages 
or  on  pieces  of  w7ood,  as  the  garrifon  find  moft  commodious, 
of  leaft  hinderance  to  the  defence,  and  produ£livc  of  the  beft 

If  the  half-moon  has  no  reduit,  as  here  we  fuppofe  it  has 
none,  the  retrenchments,  which  ought  to  have  been  made 
there,  mufl  be  put  into  good  condition  ;  a  row  of  palifades 
muft  be  placed  before  it,  in  order  to  ftop  the  firft  tury  of  the 
enemy  alter  they  have  made  themfelves  mafters  of  the  breach ; 
in  a  word,  the  befieged  muft  prepare  to  difpute  every  inch 
of  ground,  and  to  retire  from  the  half-moon  into  the  town, 
when  they  find  themfelves  hard  prefled  and  no  longer  able  to 
maintain  that  poft. 

When  the  enemy  prefent  themfelves  at  the  foot  of  the 
breach,  a  great  number  of  grenades,  and  facks  filled  with 
powder,  are  tlirowm  among  them,  w7ith  a  view  to  fling  them 
into  diforder.  Glafs  or  earthen  bottles  filled  w’ith  powder, 
and  burning  matches  twifted  round  them,  are  capable  of 
doing  them  a  deal  of  mifcliief.  A  great  quantity  of  loofe 
powder  may  be  fcattered  about  the  breach  when  the  enemy 
are  ready  to  mount  to  the  aflault;  and  wdien  they  are  mount¬ 
ed,  lighted  matches  or  burning  coals  may  be  throwm  among 
the  powder  to  fet  it  on  fire  ;  which  will  burn  and  diiable  a 
number  of  thofe  who  are  in  the  breach.  It  will  be  proper 
alfo  to  throw  into  the  breach  a  quantity  of  harrows,  ftuck 
full  of  large  nails  with  the  points  upwards  :  and  to  prevent 
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of  sieges,  the  enemy  from  removing  them,  they  mult  be  faflened  vvlih 
L.  cha[ns>  or  with  great  cords.  It  is  ad vi fable  to  be  provided 

with  crows-feet,  and  to  fpread  them  about ;  as  alfo  with 
chevaux  de-frize,  and  with  lieriflbns,  that  fhall  extend  the 
whole  width  of  the  breach  (fee  Her  is  sox).  Shells  alfo 
faflened  to  the  ends  of  chains,  in  order  to  confine  them  to 
that  part  where  they  may  do  mofl  damage  to  the  enemy, 
are  an  excellent  contrivance.  Their  fufees  are  made  fhorter 
than  ufual,  to  the  end  that  they  may  produce  their  effect 
more  readily.  Fafcines  fmeared  over  with  tar,  and,  in  fhort, 
every  flratagem  ought  to  be  tried  to  hinder  the  enemy  fiom 
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confequently  the  garrifon  muft  find  it  much  eafier  to  repel  Of  Sieves, 
them. 
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lodging  themfelves  in  the  breach. 


When  the  beliegers  have  funnounted  all  thefe  obflacles, 
and  at  laft  have  got  poffeffion  of  the  breach,  the  mines  aic 
fprung  in  order  to  blow  them  up,  and  chevaux-de-frize  are 
placed  along  the  whole  breadth  of  the  breach.  1  he  troops 
poft  themfelves  behind,  and  continue  to  make  a  vigorous 
fire  upon  the  beliegers  while  they  are  ufing  their  utmofl  en¬ 
deavours  to  penetrate  into  the  half-moon  ;  and  when  they 
begin  to  force  their  way,  the  firft  rank  of  men  that  derend 
it,  bein£  armed  with  partilans  or  halberts,  and  fupported 


by  the  othei  troops,  ought  to  fall  upon  the  enmy,  and  cut 


them  in  pieces.  But  if  the  beliegers  at  length  by  dint  of 
numbers  fhould  drive  the  garrifon  from  the  breach,  the  latter 
ought  to  retire  into  the  retrenchment,  and  from  thence  make 
a  very  brifk  firing;  and  when  they  find  that  this  is  alfo  upon 
the  point  of  being  forced,  then  they  are  to  withdraw  their 
cannon,  and  whatever  ammunition  they  may  have,  into  the 
place  ;  and  laft  of  all,  if  they  have  any  mines  under  that 
fpot,  they  muft  fpring  them  as  they  retire,  in  order  to  do 
all  the  mi  [chief  and  to  create  all  the  confufiori  they  can  to 
the  befiegers.  . 

Sometimes  it  fhall  happen  that  the  enemy,  after  having 
made  themfelves  mailers  of  the  half- moon,  omit  to  leave  a 
fufficient  number  of  troops  to  guard  the  lodgment,  upon  a 
prefumption  that  the  befieged  will  not  attempt  to  retake 
it.  Whenever  they  fhow  a  confidence  of  this  kind,  a  ftiong 
body  of  the  garrifon  fhould  return  in  the  night  and  ftorm 
this  work,  either  by  the  gorge,  or  by  fome  other  part. 
There  are  great  odds,  but  fuch  a  vigorous  and  hidden  fur- 
prife  will  be  prod  unlive  of  a  very  good  effedl;  at  leafl  there 
is  no  great  rifle  in  trying,  if  the  flrength  of  the  garrifon  will 
permit ;  and  fhould  they  fucceed,  the  taking  of  the  town 
will  be  retarded  feveral  days. 

Here  we  have  fuppofed  that  the  enemy  are  refolved  to 
ftorm  the  half-moon;  but  if  they  fhould  attempt  to  get  pof 
fefliou  of  it  by  means  of  faps,  in  that  cafe  the  workmen 
mull  be  continually  harafled  by  blowing  up  mines,  and  kept 
us  lou  r  as  pofiible  from  the  breach  by  means  of  fiie- works 
of  all  kinds.  When  they  begin  to  make  a  lodgment  in  the 
breach,  then  the  belieged  fhould  fall  upon  them  brifkly,  and 
deflroy  the  lodgment  ;  in  fhort,  every  artifice  imaginable 
fhould  be  ufed  to  retard  their  progrefs. 

This  lafl  method  is  lets  bloody  than  the  other ;  but  on 
the  other  hand,  it  may  be  very  tedious,  when  the  befieged 
jpare  no  pains  to  dillurb  the  enemy’s  fappers  and  miners. 

One  thing  that  greatly  deferves  attention,  and  may  render 
it  very  difficult  for  the  befiegers  to  mount  to  the  aflault,  or 
to  lodge  themfelves  in  the  breach  by  means  of  faps,  is  to 
clear  away  the  rubbifh  in  the  breach.  In  a  dry  ditch  this 
may  be  eafily  done ;  but  in  a  wet  one,  the  thing  is  more 
difficult :  on  the  other  hand,  in  the  latter  cafe  the  breach  is 
more  eafy  to  defend  than  in  the  former  ;  becaufe  as  the 
enemy  cannot  come  to  the  foot  of  it  but  by  the  bridge  of 
fafcines,  which  is  made  in  the  ditch,  and  is  feldom  above  10 
or  i  2  feet  wide,  they  cannot  of  courfe  prefent  themfelves 
with  fo  large  a  front  before  the  breach  as  in  a  dry  ditch ; 


Of  the  Defence  of  the  Pojfige  over  the  Ditch  before  the 
Baflion . 

At  the  fame  time  that  the  enemy  are  carrying  on  the 
attacks  of  the  half-moon,  they  work  at  the  paffage  over  the 
ditch  before  the  bail  ion.  What  has  been  laid  in  regard  to 
the  defence  of  the  ditch  before  the  half- moon,  may  be  ap. 
plied  on  this  occafion ;  we  have  only  to  add,  that  when  this 
ditch  is  dry,  the  caponier  will  be  of  great  ufe  to  fire  upon 
the  enemy  in  their  paffage  over  the  ditch,  and  to  fally  from 
thence  in  order  to  deflroy  their  works.  If  the  ditch  be  wet, 
it  muft  be  defended  in  the  fame  manner  as  that  before  the 
half  moon;  here  only  we  fhall  add,  that  it  there  is  a  tenuilk 
oppofite  to  the  curtain  of  the  front  attacked,  the  fire  from 
thence  will  greatly  annoy  thofe  who  are  employed  in  filling 
up  the  ditch.  Befides,  the  boats  by  which  we  obferved  that 
the  enemy  might  be  incommoded  in  the  paffage  over  the 
ditch,  the  befieged  may  likewife  have  recourfe  to  a -kind  ot 
floats,  made  with  double  j  ids,  at  the  end  of  which  are 
faflened  empty  barrels,  to  prevent  their  finking  too  deep  m 
the  water  ;  and  thefe  floats  fhould  be  headed  with  fhells, 
barrels  of  gunpowder,  fafcines,  pitch  and  tar  ;  and  in  lhort, 
with  all  forts  of  combuftibles  *  proper  for  fetting  fire  to  the 
bridge,  and  to  the  enemy’s  epauiement ;  thefe  are  brought 
forward  and  faflened  to  the  epaulement,  and  afterwards 
they  are  fet  on  fire  with  a  match,  or  with  tow  laid  amidfl 
the  combuftibles. 

When  there  are  dikes  or  fluices,  by  means  of  which  the 
ditch  may  be  filled  with  water  at  any  time,  every  art  muft 
be  tried  to  defend  it  while  it  is  dry  ;  and  when  all  the  de¬ 
fences  are  exhaufled,  then  the  water  is  let  in,  and  the  enemy 
will  be  obliged  to  begin  their  work  again. 

§  9.  Of  the  Defence  of  the  B  fllons  in  the  Front  attache 7. 

Here  the  reader  muft  recolledi  what  has  been  faid  in 
regard  to  the  defence  of  the  breach  in  the  halt-moon.  The 
defence  of  the  baftions  is  more  eafy,  becaufe  it  is  not  fo 
difficult  to  retreat  from  thence,  by  means  of  the  retrench¬ 
ment ;  and  this  retrenchment  fhould  be  larger  and  more 
fpacious  than  that  of  the  half-moon,  and  more  difficult  to 
force. 

Befides  all  the  precautions  we  have  been  mentioning,  as 
mines  under  the  breaches,  within  the  baftions,  &c.  the  he- 
fieged  fhould  alfo  mount  feveral  pieces  of  cannon  on  the 
breach,  charged  with  cartridge-fhot,  and  pointed  down¬ 
wards,  fo  as  to  be  able  to  fwetp  the  whole  furface  of  the 
ground  on  which  the  enemy  muft  form  in  order  to  march' 
to  the  aflault.  Care  muft  alfo  be  taken,  left  the  enemy, 
difeouraged  with  the  difficulty  of  florming  the  breach,  at¬ 
tempt  to  fcale  the  baftion,  as  hath  been  praftifed  feveral 
times,  and  particularly  by  the  duke  de  Noailles,  marfhal  of 


France,  at  the  fiege  of  Gironne,  in  1712.  The  way  to 


guard  again  ft  this  attempt,  is  to  place  along  the  parapet  of 
the  works  that  may  be  infulted,  large  pieces  of  timber* 
which  are  to  be  tumbled  upon  the  ladders  as  foon  as  the 
enemy  offer  to  mount.  They  fhould  alfo  have  loaded  fhells 
all  along  the  rampart,  faflened  to  chains,  and  to  let  down 
towards  the  middle  of  the  ladders,  where-  they  will  burft 
and  kill  thofe  who  are  mounted.  They  fhould  likewife  be 
provided  with  combuftibles  of  different  kinds,  to  throw 
upon  the  beliegers,  and  to  keep  them  off  from  the  foot 
of  the  revetement.  When  the  garrifon  are  well  prepared 
again  ft  this  attempt,  it  will  be  very  difficult  for  the  enemy 
to  fucceed. 

The  entrance  of  t fie  baftion  may  likewife  be  defended, 

by 


of%s.  hy  making  a  ditch  in  the  upper  part  of  the  breach,  and 
'  '  filling  it  with  all  forts  of  combuftible  matter.  This  will 

J  form  an  impenetrable  barrier  againft  the  enemy,  at  lcaft  for 
foine  days ;  which  time  is  to  be  employed  in  lengthening 
•the  retrenchments,  and  throwing  up  others,  one  behind 
another,  if  the  ground  will  permit,  and  it  be  refolved  to  de¬ 
fend  the  place  to  the  laid  extremity.  Though  it  is  ufual 
for  the  enemy  to  force  their  way  into  the  town  by  the 
ball  ion,  and  therefore  the  principal  retrenchments  for  de¬ 
fending  the  entrance  of  the  place  Ihould  be  raifed  in  this 
part  ;  yet  it  is  proper  not  to  negleft  the  curtain.  The 
enemy  may  be  apprifed  of  thefe  retrenchments,  and  as  it  is 
pot  tire  praftice  to  make  any  behind  the  curtain,  they  may 
take  it  into  their  heads  to  batter  it  in  breach,  and  to  con- 
ftruft  a  bridge  in  the  ditch  before  it,  in  order  to  penetrate 

I  into  the  town.  Thus  did  prince  Eugene  aft  at  Lille;  as 
the  back  part  of  the  curtain  was  open,  the  place  was  obli¬ 
ged  to  capitulate.  The  breaches  may  likewife  be  defended 
by  repairing  them  with  large  trees  laid  acrofs  one  another, 
the  branches  pointed  towards  the  enemy.  Cannon  will 
make  no  great  imprefiion  on  this  kind  of  wall ;  which 
was-  the  principal  defence  of  the  ancients  when  a  breach 
was  made. 

When  the  befiegers  have  triumphed  over  all  thefe  obfta- 
cles,  fo  as  to  be  mafters  of  the  breach,  and  to  extend  their 
lodgments  on  the  ballion  ;  then  it  is  no  longer  pofiible  to 
defer  capitulating,  unlefs  there  are  feveral  retrenchments  one 
behind  the  other.  In  that  cafe,  indeed,  the  befieged,  if  they 
think  proper,  may  defend  thernfelves  to  the  very  lafl  ;  but 
this  defperate  defence  is  very  rare,  becaule  every  wife  go- 

Jvernor  choofes  to  prelerve  the  garrifon.  and  to  lave  the  town 
from  being  plundered,  which  would  be  the  cale,  according 
to  the  laws  of  war,  if  it  was  taken  by  florin. 

§  10.  Of  Precautions  to  he  vfed  agalfifi  the  furprtf tig  of  Po wns , 

JScalades,  fuddtn  Attacks,  C Ac. 

The  right  way  to  prevent  furprifes,  is  to  think  that  the 
^nemy  have  a  ddign  upon  the  town,  and  to  ufe  all  the  pre¬ 
cautions  pofiible  in  order  to  fruftrate  their  dtfigns.  With 
this  view  a  governor  fiiould  put  the  fortifications  into  a  good 
(late  of  defence,  Ihould  fee  that  the  feveral  polls,  whether 
accefiible  or  inaccefiible,  be  well  guarded,  that  parties  be 
fent  to  range  in  all  the  principal  avenues  of  the  place  ;  in  a 
word,  he  Ihould  moll  exaftly  obferve  whatever  is  preferibed 
in  the  military  ordinances  concerning  the  guard  of  towns, 
the  opening  and  (hutting  of  gates,  &c.  We  lhall  make  no 

i  mention  of  any  of  tilde  particulars,  becaufe  a  very  fhort 
(lay  in  a  garrifon  is  fuflicient  for  learning  every  thing  that 

♦  may  relate  to  the  daily  and  cuflomary  duty,  as  well  for  the 
fafety  of  the  town,  as  for  the  preserving  peace  and  good 
order  among  the  inhabitants,  and  for  preventing  any  (hangers 
or  fiifpefted  perfons  from  entering  the  place,  &c. 

We  lhall  only  obferve,  that  when  a  fortrefs  is  fituated 
upon  a  river,  care  fiiould  be  taken  to  have  boats  in  the  night, 
filled  with  foldiers,  both  above  and  below  the  town,  to  hinder 
any  body  from  getting  in  that  way  undifeovered.  If  the 
ditches  are  filled  with  water,  in  frofty  weather  the  ice  Ihould 
be  broke  every  day  ;  in  Ihort,  nothing  Ihould  be  negleft- 
td  that  tends  to  fecure  the  place  againft  any  enter priie  ei¬ 
ther  from  within  or  without. 

But  chiefly  on  fair  or  market  days  this  vigilance  fhould 
be  exerted ;  the  guards  ought  to  be  doubled  at  all  the  gates, 
and  the  garrifon  fiiould  be  difpofed  in  fuch  a  manner  as  to 
be  rea-dy  to  fly  to  their  arms  upon  the  firft  beat  oi  drum  ; 
care  fiiould  be  alfo  taken  to  make  the  cavalry  mount  on 
Vol.  XVIII.  Part  II. 


*i  R.  793 

horfeback,  ready  to  aft  in  all  events.  By  ufing  thefe  pre-  ^  ges-^ 
cautions,'  it  will  be  very  difficult  for  the  enemy  to  furprife  J 
the  town ;  nay,  the  confequence  may  be,  that  hearing  of  the 
exaft  diicipline  obferved  by  the  garrifon,  they  will  relinquilh 
their  defign  ;  for  furprifes  feldom  fucceed,  except  through 
negleft  of  military  duty,  and  too  great  fecurity  in  the  go¬ 
vernor. 

With  regard  to  precautions  againft  fealades,  they  confift 
in  having  fmall  parties  continually  about  the  avenues  of  the 
place,  in  order  to  be  better  informed  of  the  enemy’s  motions, 
and  to  keep  a  patrol  all  night,  to  fee  that  nobody  fhall  enter 
the  ditch  unperceived.  A  cuvett  (f)  may  be  likewife  dug 
within  the  ditch,  and  palifades  planted  within  fome  diftancc 
of  the  wall,  to  hinder  the  enemy  from  fixing  their  ladders  to 
it;  the  flanks  of  the  baftions  fhould  be  furnifhed  with  caniiQn, 
charged  with  cartridge-fhot,  with  balls  of  a  quarter  of  a 
pound  weight,  or  with  pieces  of  old  iron,  to  lire  upon  thofe 
who  fhould  attempt  to  fcale  the  place  oppofite  the  curtains; 
in  the  corps  de  gardes,  within  reach  of  the  rampart,  a  pro- 
vifion  fhould  be  made  of  halberts,  with  all  other  offenfive 
weapons  fit  for  repelling  the  enemy  when  they  appear  on 
the  top  of  the  ladder,  and  for.  driving  them  into  the  ditch  ; 
the  ramparts  fiiould  be  flocked  with  a  great  quantity  of  cy¬ 
lindrical  timber,  to  roll  down  upon  the  ladders,  and  thofe 
that  are  upon  them  ;  and  if  the  garrifon  are  not  fo  nume¬ 
rous  as  to  be  able  to  cover  the  whole  ramparts,  they  fhould 
fix  chevaux-de  frize,  or  fomething  elfe,  to  the  upper  part  of 
the  parapet,  which  will  hinder  the  enemy  from  getting  over, 
in  order  to  jump  upon  the  rampart.  There  ought  alfo  to 
be  a  flock  of  (hells  and  grenades  all  loaden  upon  the  walls, 
in  order  to  roll  them  down  into  the  ditch  upon  the  enemy. 

There  fhould  likewife  be  fire-works  ready  to  throw  upon 
them,  as  fafeines  done  over  with  pitch  and  tar,  powder- 
barrels,  fire-pots,  &c.  ;  a  great  number  of  fire-balls  Ihould 
be  alfo  flung  into  the  ditch  in  order  to  give  light,  and  that 
the  cannon -of  the  place  may  do  good  execution  upon  thofe 
who  are  got  into  it;  the  ditch  fhould  likewife  be  filled  with 
crows  feet,  or  little  holes  dug  and  covered  with  hurdles  and 
earth,  fo  that  the  enemy  fhall  not  perceive  them,  but  tumble 
into  them  :  in  the  middle  of  thefe  little  ditches  there  fhould 
be  a  palifade,  or  fome  long  iron-fpikes,  ranged  in  fuch  a 
manner  as  to  run  thofe  through  that  fhall  fall  upon  them. 

Neither  are  the  gates  to  be  neglefted ;  the  enemy  will  not 
fail  to  try  to  fix  a  petard  to  them,  while  the  troops  are  en¬ 
deavouring  to  make  thernfelves  mafters  of  the  rampart.  Sol¬ 
diers  muft  be  placed  in  a  convenient  fituation  for  firing  on 
the  perfon  that  fixes  the  petard:  in  all  events  the  gates  muft 
be  (Lengthened  withinfide,  and  large  trees  muft  be  got  ready 
to  debar  the  enemy  from  entering  the  town,  fhould  they  be 
able  to  break  open  the  gate. 

At  the  firft  alarm  of  an  attack,  all  the  troops  ought  to 
run  to  the  place  afligned  them,  in  order  to  be  led  from 
thence  to  the  ramparts.  With  regard  to  the  cavalry,  they 
ought  alfo  to  mount  on  horfeback,  and  to  divide  thernfelves 
into  feveral  fmall  bodies,  which  are  to  be  at  the  foot  of  the 
rampart,  ready  at  all  events  to  charge  the  enemy,  fhould 
they  find  means  to  penetrate  by  fome  way  or  other  into  the 
town. 

If  the  enemy  make  feveral  attacks  at  the  fame  time,  it 
v/ill  not  be  proper  to  quit  thofe  parts  where  they  do  not 
fiiow  thernfelves  ;  this  perhaps  is  a  feint  only  to  draw  the 
troops  from  the  fide  which  they  really  intend  to  attack  ; 
therefore  the  garrifon  fhould  be  equally  on  their  guard 
on  all  Tides,  and  leave  no  pofts  naked,  unlefs  the  enemy 
have  forced  their  way  into  the  town  :  then  indeed  the  bu- 
5  H  finefs 


(f)  A  cuvett  is  a  fmall  ditch  dug  in  the  middle  of  the  large  one. 
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Of  siege?,  fincfs  Is  to  charge  them  vigoroufly,  In  order  to  oblige  them 

t0  Upon  the  whole,  it  is  eafy  to  withftand  a  fcalade  when 
there  is  no  furptife  ;  and  therefore  it  rarely  happens  that  a 
governor,  who  takes  the  neceffary  precautions  again  ft  any 
fuch  accidents,  will  lofe  a  town  by  this  kind  of  attack. 

A  fcalade  may  be  attempted  in  the  day  as  well  as  by 
niffht  ;  the  latter  indeed  is  more  favourable  to  the  afTailants, 
vet  they  will  not  fucceed  a  whit  the  better,  if  they  find  that 
the  garrifon  are  prepared  to  receive  them,  agreeable  to  what 

we  have  already  mentioned.  . 

There  remains  only  to  mention  a  word  or  two  in  regard 
\o  accelerated  urges ;  which  is,  that  a  governor  will  not  be 
cxpofed  to  this  fort  of  liege,  if  he  takes  the  proper  precau¬ 
tions  to  be  informed  of  the  fteps  and  approaches  of  the  be- 


If  the  enemy  pretend  to  carry  on  a  fiege  m  form,  and  at 
the  fame  time  accelerate  their  approaches  on  one  fide  of  the 
place,  the  garrifon  muff  fall  vigoroufly  upon  them,  and 
fpare  no  pains  to  drive  them  out  of  what  works  they  have 
feized  noon.  One  may  fufped  their  defign,  if  it  appears 
that  they  do  not  make  their  attack  on  the  fide  of  the  town 
where  naturally  they  ought  to  make  it,  that  they  want  to 
become  matters  of  the  place  with  greater  eafe  ;  and  then  the 
beiieged  fhould  double  their  guard  on  that  fide.  In  general, 
there  fhould  be  a  conftant  attention  to  all  the  fronts  of  the 
r>lace,  and  they  fhould  be  all  equally  guarded,  till  it  appears 
clearly  by  the  enemy’s  works  on  which  fide  they  form  their 
attack,  and  which  way  they  direft  their  works  ;  neither  arc 
the  other  Tides  to  be  even  then  negle&ed,  left  the  enemy 
fhould  lay  hold  of  this  opportunity  to  attack  them.  It  is 
always  to  be  fuppofed  that  they  are  informed  of  every  thing 
that  paffes  within  the  town,  either  by  their  fpies,  or  by  de¬ 
serters  5  for  which  reafon  the  poll  that  feems  leaft  acceiuble 
ought  not  to  be  negle&ed. 

$  it.  Of  Capitulations . 

The  capitulation  being  the  laft  tranfa&ion,  both  in  the 
attack  and  defence  of  a  town,  this  feems  to  be  the  mod  na¬ 
tural  place  for  fpeaking  of  it,  as  it  feems  to  be  the  moft 
proper  fubje£t  for  terminating  this  article. 

When  the  governor,  who  defends  a  town,  finds  himfelf 
reduced  to  the  laft  extremity,  or  is  ordered  by  his  court  to 
furrender,  with  a  view  of  obtaining  better  conditions  of  the 
enemy,  both  for  the  town  and  garrifon,  he  orders  the  cha¬ 
rade  to  be  beat.  For  this  purpofe  one  or  more  drummers 
are  dire&ed  to  beat  their  drums  on  the  rampart,  on  the  fide 
next  to  the  attack,  to  give  notice  to  the  befiegers  that  the 
governor  has  fomething  to  propofe  to  them  ;  one  or  more 
white  colours  are  likewife  hum*  out  for  the  fame  purpofe, 
^nd  one  of  them  remains  either  on  the  rampart  or  on  the 
breach  during  the  time  of  negociation.  The  fame  is 
pra&ifed  in  demanding  a  fufpenfion  of  arms,  after  a  very 
yiolent  attack,  to  bury  the  dead,  carry  off  the  wounded, 
&c. 

As  foon  as  the  chamade  is  beat,  the  firing  ceafes  on  both 
fides,  and  the  governor  fends  fome  officers  of  diftin&ion  to 
the  general  who  commands  the  fiege,  with  the  conditions 
cm  which  it  is  propofed  to  furrender.  As  a  fecurity,  or  as 
Jhoftages  for  thofe  officers,  the  befiegers  fend  at  the  fame 
time  the  fame  number  into  the  town:  if  the  governor’s  pro- 
pofals  are  not  agreeable  to  the  commander  of  the  befieging 
army,  he  reje&s  them,  and  mentions  what  terms  he  is  willing 
to  grant.  Generally  fpeaking,  he  threatens  the  governor  to 
allow  him  no  conditions  at  all.  if  he  does  not  determine  to 
furrender  quickly  ;  for  inftance,  when  the  paffage  over  the 
ditch  of  the  place  is  finifhed,  or  batteries  are  ere&ed  oppo- 
fitc  the  flanks,  &c.  If  the  befieged  find  the  conditions  too 
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hard,  the  hoftages  are  reflored,  and  the  drums  ate  beat  again  of  5:egW, 
upon  the  rampart,  to  make  every  body  withdraw  before  hof- 
tilities  are  renewed,  which  is  done  very  form  after.  It  is 
to  be  obferved,  that  during  the  negotiation  they  ought  to 
be  quiet  on  both  fides,  and  by  no  means  fhould  go  on  with 
the  operations  of  the  fiege.  The  governor  ought  during 
this  time  to  be  upon  his  guard,  for  tear  of  beino-  furprifed 
by  ftratagem ;  which  might  expofe  him  to  the  diferetion  of 
the  befieger. 

Suppofe  that  the  terms  of  capitulation  are  agreed  upon, 
two  oY  three  of  the  principal  officers  of  the  garrifon  are  fent 
as  hoftages  to  the  enemy  ;  and  the  general  of  the  befieging 
army  fends  back  the  fame  number,  and  of  equal  degree,  as 
a  fecurity  for  fulfilling  the  capitulation. 

The  conditions  infilled  upon  by  the  befiegcd  muft  vary 
according  to  the  different  circumftances  and  liuiations  in 
which  they  find  them f rives.  But  when  the  capitulation  is 
entirely  fettled,  an  officer  of  artillery  from  the  believers 
enters  the  town,  to  take  an  inventory  of  all  the  artillery 
and  ammunition  remaining  in  the  place,  in  conjunction 
with  an  officer  of  artillery  from  the  garrifon.  A  commif. 
fory  of  {lores  enters  likewife  to  take  an  account  of  the  pro- 
vifions. 

When  a  governor  finds  that  he  muft  furrender,  and  that 
there  are  confiderable  magazines  of  ammunition  and  provi. 
fions,  he  fhould  deftroy  n  oft  of  them  before  he  offers  to 
furrender,  to  the  end  that  there  may  remain  no  more  in  the 
place  than  what  is  neceffary  for  a  capitulation,  and  that  the 
enemy  may  reap  no  advantage  from  thence.  If  he  fhould 
not,  before  he  enters  into  a  capitulation,  burn  or  deftroy 
thofe  magazines,  the  enemy  might  infift  on  their  being  pre¬ 
ferred;  but  they  can  think  nothing  of  it  when  thole  precau¬ 
tions  are  taken  beforehand. 

As  foon  as  the  befieged  have  delivered  up  a  gate  of  the 
town  to  the  enemy,  the  firft  regiment  of  the  army  enters, 
and  mounts  guard. 

When  the  day  is  come  that  the  garrifon  are  to  leave  the 
place,  the  befieging  army  is  drawn  up  in  tw®  files  of  batta¬ 
lions  and  fquadrons,  and  the  garrifon  are  to  pafs  between 
them.  The  hour  for  their  marching  ©ut  being  arrived,  the 
general  and  the  principal  officers  put  themfelves  at  the  head 
of  the  troops,  to  fee  the  garrifon  defile  before  them. 

The  governor  puts  himfelf  at  the  head,  followed  by  the 
principal  officers  ;  and  he  makes  the  garrifon  inarch  in  the 
beft  order  poflible.  The  oldeft  regiments  move  commonly 
in  the  van  and  the  rear,  and  the  others  in  the  centre  with 
their  baggage.  When  there  is  any  cavalry,  it  is  divided  in 
the  fame  manner  into  three  corps,  for.  the  van,  the  centre, 
and  the  rear.  Small  detachments  of  horfe  and  foot  are 
made  to  march  along  with  the  baggage,  and  to  take  care  of 
its  not  being  rifled. 

The  artillery  granted  by  the  capitulation  marches  after 
the  firft  battalion.  When  the  garrifon  arrive  at  the  place 
agreed  upon,  they  deliver  up  the  hoftages  of  the  befiegers 
to  the  efcort ;  and  when  the  latter  have  rejoined  the  army, 
they  fend  back  the  hoftages  which  the  beiieged  left  for  the 
fecurity  of  the  efcort,  with  the  waggons,  and  other  things 
granted  by  the  befieging  army  for  efcorting  the  garrifon. 

When  the  garrifon  are  made  prifoners  of  war,  they  are 
likewife  efcorted  to  the  town  agreed  upon  by  the  terms  of 
the  capitulation. 

Every  thing  fettled  in  the  capitulation  ought  to  be  facred 
and  inviolable,  and  fhould  be  underftood  in  its  genuine  and 
moft  natural  fenfe  :  yet  as  this  is  not  always  pra&ifed,  the 
governor  fhould  take  the  utmoft  precaution  to  have  no  word 
inferted  that  fhall  be  in  the  leaft  equivocal,  or  liable  to  dif¬ 
ferent  interpretations.  There  are  a  great  many  examples 
which  prove  the  neceffity  of  this  precaution. 


r  w  a 

When  the  garrifon  of  a  town  capitulate  In  order  to  retire 
to  die  citadel,  there  are  fome  particular  conditions  to  be 
obferved  ;  fuch  as  follow. 

That  the  citadel  fhall  not  be  attacked  on  the  fide  next 
the  town  ;  that  the  fick  and  wounded,  who  cannot  be  re¬ 
moved,  fhall  Hay  in  their  prefent  lodgings  ;  and  when  they 
are  recovered,  they  fhall  be  provided  with  carriages  and 
tranfpor*s  to  retire  in  fafety  to  the  place  agreed  on  jn  the 
capitulation.  None  fhould  be  fuffered  to  enter  the  citadel, 
but  thofe  who  may  be  of  ufe  in  defending  it ;  the  reft,  who 
are  called  vfelefs  mouths ,  by  no  means  ought  to  be  admit¬ 
ted.  Mention  fhould  be  made  in  the  capitulation,  that 
thofe  people  fhall  be  conducted  to  fome  neighbouring  place 
in  the  dominions  of  their  fovereign,  which  fhould  be  na¬ 
med.  A  certain  time  ought  alio  to  be  allowed  for  the 
whole  garrifon  to  enter  the  citadel ;  and  it  fhould  be  ex- 
prefsly  mentioned,  that  during  this  time  the  befiegers  fhall 
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conftruft  no  works  that  are  necefiary  for  the  redu&ion  of  t Of  Sieges 
the  citadel. 

A  maritime  town  requires  alfo  fome  particular  attention, 
in  regard  to  the  fhips  that  may  be  in  the  harbour.  It 
fhould  be  ftipulated,  that  they  fhall  quit  the  harbour  the 
fame  day  as  the  garrifon  march  out  of  the  town,  or  when 
the  weather  permits  to  fail  to  the  port  agreed  upon.  They 
fhould  p’-eferve  their  artillery,  rigging,  ammunition  and  pro- 
vifions,  Sc c.  If  they  fhould  be  obliged  by  ftrefs  of  weather 
to  put  into  any  harbour  of  the  befiegers  by  the  way,  it 
ought  to  be  mentioned  in  the  capitulation,  that  they  fhall 
be  received  there,  and  fnpplied  with  neceffaries  for  con¬ 
tinuing  their  voyage  ;  they  ought  alfo  to  be  provided  with 
paffports,  and,  in  a  word,  to  have  every  kind  of  fecurity, 
that  they  fhall  not  be  inful  ted  by  the  enemy’s  fhips,  but 
fuffered  without  the  leaft  obftacle  to  fleer  to  the  port  a- 
greed  upon. 


W  A  R 

Man  of  War  Bird.  See  Pelicanus. 

War- Cry  was  formerly  cuftomary  jn  the  armies  of  moft 
nations,  when  juft  upon  the  .point  of  engaging.  Sometimes 
they  were  only  tumultuous  fhouts,  or  horrid  yells,  uttered 
with  an  intent  to  ftrike  terror  into  their  adverfaries  ;  fuch 
as  is  now  uiexi  by  the  Indians  in  America,  called  the  war- 
whoop. 

WARBLES,  in  farriery  See  there  §  xxxn. 

WARBURTON  (William),  who  has  been  juftly  ftyled 
* i)}r  magnus ,  acer ,  memorabil\sy  was  defeended  from  an  an¬ 
cient  and  confiderable  family  in  Cheftiire.  His  grandfather 
diftinguifhed  himfelf  in  the  civil  wars  of  the  laft  century  ; 
and  being  of  the  royal  party,  probably  injured  his  fortune 
by  liis  attachment  to  his  king  and  the  conftitution  of  his 
country.  He  married  a  lady  of  the  county  of  Nottingham, 
by  whom  he  had  three  fons  ;  the  iecond  of  whom,  George, 
being  bred  to  the  law,  pra£ifed  as  an  attorney  at  Newark 
in  that  county.  * 

William,  the  fubjed  of  this  memoir,  and  the  fecond  fon 
of  Mr  George  Warburton,  was  born  at  Newark,  December 
24.  1698.  He  was  firft  put  to  fchool  there  under  a  Mr 
T wells,  but  had  the  chief  part  of  his  education  at  Okeham 
in  Rutlandshire,  where  he  continued  till  the  beginning  of 
the  year  1714,  when,  his  coufin  being  made  head  matter 
of  the  fchool  at  Newark,  he  returned  to  his  native  place, 
and  was  for  a  very  fhort  time  under  the  care  of  that  learned 
■and  refpedable  relation.  In  the  month  of  April  of  the 
fame  year,  he  was  put  out  clerk  to  Mr  Kirke,  an  eminent 
attorney  of  Great  Markham  in  Nottinghamfhire ;  and  con¬ 
tinued  with  that  gentleman  till  the  fpring  of  the  year  1719. 
He  then  returned  to  his  family  at  Newark  ;  hut  whether 
he  pra&ifed  there  or  elfewhere  as  an  attorney,  is  not 
known  to  his  accomplifhed  biographer,  the  bifhop  of  Wor- 
cefler. 

He  had  always  exprefled  a  ftrong  inclination  to  take 
©rder3 ;  and  the  love  of  letters,  which  tended  to  retard,  ra¬ 
ther  than  forward,  his  progrefs  in  the  profefiion  chofen  for 
him  by  his  friends,  growing  every  day  ftronger  in  him,  it 
was  deemed  expedient  to  give  way  to  that  inclination.  In 
the  ftudies  necefiary  to  fit  him  for  the  church,  he  was  di- 
re&ed  by  his  coufin  the  fchoolmatler  of  Newark ;  to  whom, 
long  afterwards,  when  he  flood  himfelf  in  the  veiy  front  ot 
literature,  he  gratefully  acknowledged  his  obligations.  At 
length,  on  the  22d  of  December  1723,  he  was  ordained 
deacon  by  archbifhop  Davis  of  York,  and  prieft  on  the  fiift 
of  March  1727,  by  bifhop  Gibfon  of  London. 

Though  he  never  liked  the  profdlion  of  an  attorney,  he 
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had  certainly  acquired  a  very  confiderable  knowledge  of  the 

laws  of  England;  for  in  a  difpute  which  arofe  in  172 6,  - .y— 4 

about  the  judicial  power  of  the  court  of  chancery,  he  com¬ 
bated  with  fuccefs  the  opinions  of  no  lefs  a  man  than  the 
lord  chancellor  Hardwicke,  then  attorney-general. 

In  1728  he  was  prefented  by  Sir  Robert  Sutton  to  the 
reftory  of  Brand-Broughton,  in  the  diocefe  of  Lincoln, 
where  he  fpent  the  greater  part  of  his  life,  and  compofed 
all  the  great  works  which  will  carry  his  fame  down  to  po- 
fterity.  In  the  lame  year  he  was  put  upon  the  king’s  lift 
of  Mailers  of  Arts,  erected  on  his  majefty’s  vifit  to  the  uni* 
verfity  of  Cambridge.  He  had  already  publifhed  fome  ju¬ 
venile  performances,  which  dilplayed  genius  and  reading, 
and  attra&ed  confiderable  notice ;  but  it  was  not  till  the 
year  1736  that  he  may  be  faid  to  have  emerged  from  the 
obfeurity  of  a  private  life  into  the  notice  of  the  world. 

The  firft  publication  which  rendered  him  afterwards  fa¬ 
mous  now  appealed,  under  the  title  of  “  The  Alliance  be¬ 
tween  Church  and  State ;  or,  the  Necefiity  and  Equity  of 
an  Eftablifhed  Religion  and  a  Tell  Law  ;  demonflrated 
from  the  Efience  and  End  of  Civil  Society,  upon  the  fun¬ 
damental  Principles  of  the  Law  of  Nature  and  Nations.” 

In  this  treatife,  fays  Bilhop  Horfley  the  author  “  hath  f  Jfcwjw  of 
fhown  the  general  good  policy  of  an  eftablifhment,  and  the ^ 
necefiity  of  a  Test  for  its  fecurity,  upon  principles  which  ^  Dl^ 
republicans  themfelves  cannot  eafily  deny.  His  work  is  one fenten, 
of  the  fineft  fpecimens  that  are  to  be  found  perhaps  in  any  Lond. 
language,  of  fcicntific  reafoning  applied  to  a  political  Tub-  ^87* 

je&  ”  t  , 

At  the  clofe  of  the  Alliance  was  announced  the  fcheme 
of  the  Divine  Legation  of  Mofes,  in  which  he  had  then 
made  a  confiderable  progrefs.  The  firft  volume  of  this 
work  was  publifhed  in  January  1 737-8,  tinder  the  title  of 
“  The  Divine  Legation  of  Mofes  demonflrated  on  the 
Principles  of  a  religious  Deift,  from  the  Omifiion  of  the 
Do&rine  of  a  future  State  of  Rewards  and  Pumfhments  in 
the  Jewifh  Difpenfation,  in  fix  books,  by  William  Warbur¬ 
ton,  M.  A.  author  of  the  Alliance  between^  Church  and 
State  and  met  with  a  reception  which  neither  the  fub- 
je&,  nor  the  manner  in  which  it  was  treated,  Teemed  to  au- 
thorife.  It  was,  as  the  author  afterwards  obferved,  fallen 
upon  in  fo  outrageous  and  brutal  a  manner  as  had  been 
fcarce  pardonable,  had  it  been  “  The  Divine  Legation  of 
Mahomet.” — It  produced  feveral  anfwers,  and  fo  much  a- 
bufe  from  the  authors  of  “  The  Weekly  Mifcellany,”  that 
in  lefs  than  two  months  he  was  conftrained  to  defend  him- 
kif,  in  “  A  Vindication  of  the  Author  of  the  Divine  Le- 
5  H  2  gation 
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gation  of  Mofes,  from  the  Afperfions  of  the  Country  Cler-  there 
gyman’s  Letter  in  the  Weekly  Milcellany  of  February  24. 

1737-8,  8vo.” 

Mr  Warburton’s  extraordinary  merit  had  now  attrac¬ 
ted  the  notice  of  the  heir  apparent  to  the  crown,  in  whofe 
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ia  in  the  Divine  Legation  of  Mofes  abundant  evi-  WarbUP» 
dence  of  the  malignant  folly  of  this  charge,  as  no  man  can  t,in- 
read  and  understand  that  work  without  being  convinced  that  ' 
its  author  was  a  Chriftian*,  not  only  lincere  but  zealous ; 
that  he  was,  what  Johnfon  calls  him  *,  “  a  man  of  vigorous*  Lifuf 


immediate  fervice  we  find  him  in  June  1738,  when  he  pub-  faculties,  of  a  mind  fervid  and  vehement,  fupplied  by  unli- fty* 
lifhed  “  Faith  working  by  Charity  to  Chriftian  Edification,  mited  and  inceffant  inquiry,  with  a  wonderful  extent  and  va* 
a  Sermon,  preached  at  the  laft  epifcopal  Vifitation  for  Con-  riety  of  knowledge,  which  had  neither  depreffed  his  imagi- 
iirmation  in  the  Dlocefe  of  Lincoln  ;  with  a  Preface,  {how-  nation  nor  clouded  his  perfpicuity  ;  and  that  to  every  work, 
ing  the  Reafons  of  its  Publication  ;  and  a  .Poftfcript,  occa-  and  this  work  in  particular,  he  brought  a  memory  full 

fraught,  with  a  fancy  fertile  of  original  combinations,  exert¬ 
ing  at  once  the  powers  of  the  Icholar,  the  reafoner,  and  the 
wit.”  But  we  think  it  mufl  be  acknowledged,  that  his  learn- 


Honed  by  fome  Letters  lately  publilhed  in  the  Weekly  Mif- 
cellany,  by  William  Warburtou,  M.  A.  Chaplain  to  I113 
Royal  Highnefs  the  Prince  of  Wales.” 

In  March  1737?  the  world  was  in  danger  of  being  depri¬ 
ved  of  this  extraordinary  genius  by  an  intermitting  fever, 
which  with  fome  difficulty  was  relieved  by  a  plentiful  ufe 
of  the  baik. 

The  “  Effay  on  Man”  had  been  now  publifhed  fome 
years;  and  it  is  nniverfally  fuppoled,  that  the  author  had, 
in  the  compofition  of  it,  adopted  the  philofophy  of  the 
Lord  Bolingbroke,  whom,  on  this  occaiioa,  he  had  follow¬ 
ed  as  his  guide,  without  underftancling  the  tendency  of  his 
principles.  In  1738,  M.  de  Croufaz  wrote  fome  remarks 
on  it,  accufing  the  author  of  Spinozifm  and  Naturalifm  ; 
which  falling  into  Mr  Warburton  7s  hands,  he  piibli filed  a 
defence  of  the  liril  epiftle,  and  fonn  after  of  the  remaining 
three,  in  feven  letters;  of  which  fix  were  printed  in  1739., 
and  the  feventh  in  June  1740,  under  the  title  of  “  A  Vin¬ 
dication  of  Mr  Pope’s  Effay  on  Man,  by  the  author  of  the 
Divine  Legation.”  The  opinion  which  Mr  Pope  concei¬ 
ved  of  thele  defences,  as  well  as  of  their  author,  will  be  bell 
feen  in  his  letters.  In  confequence,  a  firm,  friendfliip  was 


ing  was  too  multifarious  to  be  always  exadt,  and  his  inqui¬ 
ries  too  eagerly  pufhed  to  be  always  cautious.  We  have 
no  hefitation,  however,  to.  fay,  that  to  the  divine  this  great 
work,  with  all  its  imperfections,  is,  in  oar  opinion,  one  of 
the  moft  valuable  that  is  to  be  found  in  any  language. 

In  the  fummer  1741,  Mr  Pope  and  Mr  Warburton,  in  a 
country  ramble,  took  Oxford  in  their  way.  The  univerfity 
was  naturally  pleafed  at  the  arrival  of  two  fuch  itrangers, 
and  feemed  defirous  of  inrolling  their  names  among  their 
graduates.  The  decree  of  D.  D.  was  intended  for  the  di¬ 
vine,  and  that  of  L.  L.  I),  for  the  poet  :  but  intrigue  and 
envy  defeated  this  fcheme ;  and  the  univerfity  loft  the  ho¬ 
nour  of  decorating  at  the  fame  time  the  two  greateft  gem- 
nles  of  the  age,  by  the  fault  of  one  or  two  of  its  members. 
Pope  retired  with  fome  indignation  to  Twickenham,  where 
he  confoied  himfelf  and  his  friend  with  this  farcaftic  reflec¬ 
tion — We  fhall  take  our  degree  together  in  fame,  what¬ 
ever  we  do  at  the  ir  iverfity.” 

The  friendfhip  of  this  eminent  poet  was  of  fervice  to  Mr 


eftablifhed  between  them,  which  continued  with  undiminifh-  Warburton  in  more  refpeCts  than  that  of  increafmg  his  fame, 
cd  fervour  until  the  death  of  Mr  Pope;  who,  during  the  He  introduced  and  warmly  recommended  him  to  moft  of 
remainder  of  his  life,  paid  a  deference  and  refpedt  to  Ins  his  friends,  and  among  others  to  Mr  Murray,  afterwards 
friend  s  judgment  and  abilities,  which,  will  be  conlidered  by  earl  of  xMansfield,  and  Ralph  Allen,  Efq;  of  Prior-park. 


*  Life  of 
W urburton 
prefixed  to 
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many  as  almofl  bordering  on  fervilitv . 

Towards  the  end  of  the  year  1739,  Mr  Warburton  pub- 
ltfhed  a  new  and  improved  edition  of  the  firft  volume  of  the 
Divine  Legation;  and  in  May  1741,  appeared  the  fecond 
part,  which  completed  the  argument,  though  not  the  enure 
plan  of  that  work.  <c  A  work,  fays  Bifhop  ITurd  J,  in  all 


In  confequence  of  this  introduction,  we  find  Mr  Warburton 
at  Bath  1742  ;  where  he  printed  a  fermoiv  which  had  been 
preached  at  the  Abbey-church  on  the  24th  of  October,  fur 
the  benefit  of  Mr  Allen’s  favourite  charity,  the  General 
Hofpital  or  Infirmary.  In  this  year  alio  he  printed  a  Dil- 
fertation  on  the  origin  of  books  of  chivalry,  at  the  end  of 


views  of  the  moft  tranfeendant  merit,  whether  we  confider  Jarvis’s  Preface  to  a  tranflation  of  Don  Quixote,  which  Mr 
the  invention  or  the  execution.  A  plain  fimple  argument,  Pope  tells  him,  he  had.  not  got  over  two  paragraphs  of,  be- 
yet  perfectly  new,  proving  the  divinity  of  the  Mofaic  law,  fore  he  cried  out,  Aut  Erafmns ,  aut  Diabolus / 
and  laying  a  fure  foundation  for  the  fupport  of  Chriftianity,  In  1742,  Mr  Warburton  publifhed  “  A  Critical  and 

is  there  drawn  out  to  a  great  length  by  a  chain  of  reafoning  Philosophical  Com  r  entary  on  Mr  Pope’s  Effay  on  Man. 
fo  elegantly  connected,  that  the  reader  is  carried  along  it  In  which  is  contained  a  Vindication  of  the  laid  Effay  from 


with  eafe  and  pl'eafure  ;  while  the  matter  prefented  to  him 
is  fo  linking  for  its  own  importance,  fo  embdlifhed  by  a 
lively  fancy,  and  illuftrated  from  all  quarters  by  exquifite 
learning  and  the  moft  ingenious  dilquilition,  that  in  the  whofe 


the  Mifreprefentation  of  M.  de  Relnal,  the  French  Trans¬ 
lator,  and  of  M.  de  Croufaz,  Profeffor  of  Philofophy  and 
Mathematics  in  the  Academy  of  Laufanne,  tne  Commen¬ 
tator.”  It  was  at  this  period,  when  Mr  Warburton  had 


compals  of  modern  or  ancient  theology,  there  is  nothing  the  entire  confidence  of  Mr  Pope,  that  he  advifed  him  to 
equal  or  limilar  to  this  extraordinary  performance.”  complete  the  Dunciad,  by  changing  the  hero,  and  adding 

I  iiis  is  the  panegyric  of  a  man  reflecting  with  tender-  to  it  a  fourth  book.  This  was  accordingly  executed  in 
nefs  on  the  memory  of  his  friend  and  benefa&or  ;  but  it  ap-  1742,  and  publifhed  early  in  1743,  with  notes  by  our  au- 
proaches  much  nearer  to  the  truth  than  the  cenfures  ofthofe  thor ;  who,  in  confequence  of  it,,  received  his  fhare  of  the  a- 


cabaliftic  critics,  who,  fattening  upon,  fome  weak  part  of  the  bufe  which  Mr  Cibber  liberally  bellowed,  on  both  Mr  Pope 
Divine  Legation,  or  perhaps  never  having  looked  into  it,  and  his  annotator.  In  the  latter  end  of  the  fame  year  he 


have  ridiculoufly  contended  that  the  author  was  far  from  publifhed  complete  editions  of  “  The  Effay  on  Man,”  and 
being  eminent  as  a  icholar  (a),  and  that  his  work  is  inimi-  “  The  Effay  on  Criticifm;”  and  from  the  fpecimen  which 
cal  to  the  caufe  of  Chriftianity  !  Putting  partiality  afide,  he  there  exhibited  of  his  abilities,  it  may  be  prefumed  Mr 

Pope 


(A)  We  have  heard  this  affirmed  by  narrow-minded  clergymen,  who  were  deftitute  themfelves  of  every  fpark  of  fei- 
cnee,  and  had  no  other  claim  to  literature  than  what  aroie  from  a  flight  acquaintance  with  Hebrew  critics  of  a  very 
peculiar  caft ;  to  whom,  it  rauft  be  owned,  that  no  great  refpeCt  was  indeed  ever  paid  by  the  author  of  the  Divine  Lega¬ 
tion  of  Mofes. 
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Pope  determined  to  commit  the  publication  of  tliofe  works 


R 


which  be  fhould  leave  to  Mr  Warburton’s  care.  At  Mr 
Pope’s  defire,  he,  about  this  time,  revifed  and  corrected  the 
“  Effay  on  Horner,”  as  it  now  Hands  in  the  laft  edition  of 
that  tranflation. 

I  he  publication  of  “  The  Dunciad”  was  the  laft  fervice 
which  our  author  rendered  Mr  Pope  in  his  lifetime.  Af¬ 
ter  a  lingering  and  tedious  illnefs,  the  event  of  which  had 
been  long  forefeen,  this  great  poet  died  on  the  30th  of 
May  1744;  and  by  his  will,  dated  the  12th  of  the  pre¬ 
ceding  December,  bequeathed  to  Mr  Warhurton  one  half 
of  Ins  library,  and  the  property  of  all  fuch  of  his  works  al¬ 
ready  printed  as  he  had  not  otherwife  difpofed  of  or  alie¬ 
nated,  and  all  the  profits  which  fhould  ariie  from  any  edi¬ 
tion  to  be  printed  after  his  death  :  but  at  the  fame  time  di¬ 
rected  that  they  fhould  be  publifhed  without  any  future 
alterations. 

“  In  1  744,  Mr  Warhurton  turned  his  attention  to  the 
feveral  attacks  which  had  been  made  on  the  “  Divine  le¬ 
gation,”  and  defended  himfelf  in  a  manner  which,  if  it  did 
not  prove  him  to  be  poffefled  of  much  humility  or  diffi¬ 
dence,  at  leaft  demon ftrated,  that  lie  knew  how  to  wield  the 
weapons  of  controverfy  with  the  hand  of  a  mailer.  His 
firlt  defence  now  appeared,  under  the  title  of  **  Remarks  on 
feveral  occafional  Reflections,  in  Anfwer  to  the  Reverend 
Dr  MHdleton,  Dr  Pococke,  the  Mailer  of  the  Charter- 
Ilouft,  Dr  Richard  Grey,  and  others;  ferving  to  explain 
and  jullify  divers  Paffages  in  the  Divine  Legation,  objected 
to  by  tliofe  learned  W riters.  To  which  is  added,  A  Ge¬ 
neral  Review  of  the  Argument  of  the  Divine  Legation,  as 
far  as  it  is  yet  advanced  ;  wherein  is  confidered  the  Relation 
the  feveral  Parts  bear  to  each  other  and  the  whole.  To¬ 
gether  with  an  Appendix,  in  Anfwer  to  a  late  Pamphlet 
in  titled.  An  Examination  of  Mr  W - ’s  fecond  Propo¬ 

rtion.”  This  was  followed  next  year  by  “  Remarks  on 
feveral  occafional  Reflections,  in  Anivver  to  the  Reverend 
Doctors  Stebbing  and  Sykes  ;  lerving  to  explain  and  jufti- 
fy  the  Two  DifTertations  in  the  Divine  Legation,  concern¬ 
ing  the  Command  to  Abraham  to  offer  up  his  Son,  and  the 
Nature  of  the  Jewifh  Theocracy,  objeXed  to  by  thefe  learn¬ 
ed  Writers.  Part  II.  and  laft.”  Both  thefe  anfwers  are 
couched  in  thole  high  terms  of  confident  fuperiority,  which 
marked  almoll  every  performance  that  fell  from  his  pen  du¬ 


ring  the  remainder  of  his  life. 


On  the  5 th  of  September  1745,  the  friendffiip  between 
him  and  Mr  Allen  was  more  cloiely  cemented  by  his  mar¬ 
riage  with  Mifs  Tucker,  who  furvived  him,  and  is  now,  if 
alive,  Mrs  Stafford  Smith  of  Prior-park.  At  that  impor¬ 
tant  ci ilis  onr  author  preached  and  publifhed  three  feafon- 
able  fermons  :  1.  “  A  faithful  Portrait  of  Popery,  by  which 
it  is  leen  to  be  the  Reverfe  of  Chriftianity,  as  it  is  the  De- 
ftruCtion  of  Morality,  Piety,  and  Civil  Liberty.  Preached 
at  St  Jamec’s,  Weftminfter,  OXober  1745.”  2.  ‘‘A  Ser¬ 

mon  ocqafioned  by  the  prefent  unnatural  Rebellion,  Sc c. 
Preached  in  Mr  Allen’s  Chapel  at  Prior* park,  near  Bath, 
November  1745.”  3.  (i  The  Nature  of  National  Offences 

truly  ftated — Preached  on  the  General  Faft-day,  December 
18.  1745-6.”  O11  account  of  the  laft  of  thefe  fermons,  he 

was  again  involved  in  a  controverfy  with  his  former  antago- 
nift  Dr  Stebbing,  which  occafioned  “  An  Apolojetical  De¬ 
dication  to  the  Reverend  Dr  Henry  Stebbing,  in  Anfwer 
to  his  Cenfure  and  Mifreprefentations  of  the  Sermon 
preached  on  the  General  Faff,  &c.” 

Notwithstanding  his  great  connexions,  his  acknow¬ 
ledged  abilities,  and  his  Xtablifhed  reputation,  a  reputation 
founded  on  the  durable  bafis  of  learning,  and  upheld  by  the 
decent  and  attentive  performance  of  every  duty  incident  to 
his  ftation  j  yet* we  do  not  find  that  he  received  any  addi- 
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tion  to  the  preferment  given  him  in  17  28  by  Sir  Robert  Warfmtv 
Sutton  (except  the  cliapluinfhip  to  the  prince  of  Wales),  tou*  , 
until  April  1746,  when  he  was  unanimoufly  called  by  the  ^ 
Society  of  LincMn’s  Inn  to  be  their  preacher.  In  Novem¬ 
ber  lie  publifhed  “  A  Sermon  preached  on  the  Thankfgi- 
ving  appointed  to  be  obferved  the  9th  of  October,  for  the 
Suppreflion  of  the  late  unnatural  Rebellion.”  In  1747  ap*- 
peared  his  edition  o:  Shakefpcare,  and  his  Preface  to  Cla- 
riffa  ;  and  in  the  fame  year  he  publifhed,  1.  “  A  Letter 
from  an  Author  to  a  Member  of  Parliament  concerning  Li¬ 
terary  Property.”  2.  “  Preface  to  Mrs  Cockburirs  Re¬ 
marks  upon  the  Principles  and  Reafunings  of  Dr  Ruther¬ 
ford’s  Eftay  on  the  Nature  and  Obligations  of  Virtue,” 

See.  3.  “  Preface  to  a  Critical  Inquiry  into  the  Opi¬ 
nions  and  PraXice  of  the  ancient  Philoiophers,  concerning 
the  Nature  of  a  Future  State,  and  their  Method  of  teach¬ 
ing  by  double  DoXrine,”  (by  Mr  Towne)  1747,  fecond 
edition.  In  1748,  a  third  edition  of  “  The  Alliance  be¬ 
tween  Church  and  State,  coneXed  and  enlarged.” 

“  In  1749,  a  very  extraordinary  attack  was  made  on  the 
moral  charaXer  of  Mr  Pope,  from  a  quarter  where  it  could 
be  the  leall  expeXcd-  An  iniignificant  pamphlet,  under 
the  name  of  A  Patriot  King ,  was  that  year  publifhed  by* 

Lord  Bolingbroke,  or  by  his  direXion,  with  a  preface  to  it, 
refleXing  highly  on  Mr  Pope’s  honour.  The  provocation 
was  limply  this  :  The  manufeript  of  that  trivial  declamation 
had  been  intruded  to  the  care  of  Mr  Pope,  with  the  charge 
(as  it  was  pretended )  that  only  a  certain  number  of  copies 
fhould  be  printed.  Mr  Pope,  in  his  exceffive  admiration  of* 
his  guide,  philofopbtr,  and  friend,  took  that  opDortunity,  for 
fear  fo  invaluable  a  treafure  of  patriot  eloquence  fhould  be 
loft  to  the  public,  to  exceed  his  commifiion,  and  to  run  off 
more  copies,  which  were  found,  after  his  death,  in  the  print¬ 
er’s  warehonie.  This  charge,  however  frivolous,  was  ag¬ 
gravated  beyond  meafure  ;  and,  not  vithftanding  the  proofs 
which  Lord  Bolingbroke  had  receive  !  of  Po'pe’s  devo¬ 
tion  to  him,  envenomed  with  the  utmoft  malignity.  Mr 
Warhurton  thought  it  became  him  to  vindicate  his  deceafed 
friend  ;  and  he  did  it  fo  effeXually,  as  not  only  to  lilence  his  * 
accufer,  but  to  cover  him  with  confulion  J.”  Life  of  * 

About  this  time  the  publication  of  Dr  Middleton’s  In-  Warburtw* 
quiry  concerning  the  miraculous  Powers  of  the  Chriftian 
Church,  gave  rife  to  a  controverfy,  which  was  managed 
with  great  warmth  and  afperity  on  both  fides,  and  not 
much  to  the  credit  of  either  party.  On  this  occalion  Mr 
Warburton  publifhed  an  excellent  performance,  written  with 
a  degree  of  candour  and  temper,  which,  it  is  to  be  lamented, 
he  did  not  always  exercife.  The  title  of  it  was  “  Ju/mn  ;  or  a 
DifcourfeconcerningtheEarthquake  and  fiery  Eruption  which 
defeated  that  Emperor’s  attempt  to  rebuild  the  Temple  at 
Jerufalem,  1750.”  A  fecond  edition  of  this  difeourfe,  “  with 
Additions,”  appeared  in  1751,  in  which  year  he  gave  the 
public  his  edition  of  Mr  Pope’s  Works,  with  Notes,  in  nine 
volumes  8vo  ;  and  in  the  fame  year  printed  “  An  Anfwer 
to  a  Letter  to  Dr  Middleton,  iuferted  in  a  Pamphlet  inti- 
tied,  The  Argument  of  the  Divine  Legation  fairly* ftated,” 

&c. ;  and  “An  Account  of  the  Prophecies  of  Ariie  Evans, 
the  Welfh  Prophet  in  the  laft  Century,”  annexed  to  the  firtl 
volume  of  Dr  Jortin’s  Remarks  on  Ecclefraftical  Hiilory, 
which  afterwards  fubjeXed  him  to  much  trouble. 

In  1752,  Mr  Warburton  publifhed  the  firlt  volume  of 
a  courfe  of  fermons,  preached  at  Lincoln’s  Inn,  intitled, 
i(  The  Principles  ot  Natural  and  Revealed  Religion,  occa- 
fionally  opened  and  explained  and  this  was  two  years 
afterwards  followed  by  a  fecond.  After  the  public  had 
been  fome  time  promifed,  it  may,  from  the  alarm  which 
was  taken,  be  almofi  faid  threatened  with,  the  appearance  of 
Lord  Bolingbroke’s  Works,  they  were  about  this  time 

printed*. ' 


, 


W  A  R  [ 

printed.  The  known  abilities  and  infidelity  of  this  noble* 
man  had  created  apprchenfions  in  the  minds  of  many  people, 
of  tile  pernicious  ciTedts  of  his  do&rines  :  and  nothing  but 
the  appearance  of  his  whole  force  could  have  convinced  his 
friends,  how  little  there  was  to  be  dreaded  from  arguments 
again  ft  religion  ho  weakly  fupported.  Many  anfwers  were 
foon  publi Hied,  but  none  with  more  acutenefi*,  folidity,  and 
fprighllineft,  than  u  A  View  of  Lord  Bolinghroke’s  Philo- 
fophy,  in  two  Letters  to  a  Fiier.d,  1754 the  third  and 
fourth  letters  were  publifhed  in  175s,  with  another  edition 
of  the  two  former ;  and  in  the  fame  year  a  fmaller  edition  of 
the  whole  ;  which,  though  it  came  into  the  world  without 
a  name,  was  univerfally  aferibed  to  Mr  Warburton,  and  af¬ 
terwards  publicly  owned  by  him.  To  fome  copies  of  this 
is  prefixed  an  excellent  complimentary  epiftle  from  the  Pre- 
fident  Montefquieu,  dated  May  ?6.  1754. 

At  this  advanced  period  of  his  life,  that  preferment 
which  his  abilities  might  have  claimed,  and  which  had  hi¬ 
therto  been  withheld,  feemed  to  be  approaching  towards 
him.  In  September  1754,  he  was  appointed  one  of  his 
Majefty’s  chaplains  in  ordinary  ,  and  in  the  next  year  was 
presented  to  a  prebend  in  the  cathedral  of  Durham,  on  the 
death  of  Dr  Mangey.  About  this  time  the  degree  of  Doc¬ 
tor  of  Divinity  was  conferred  on  him  by  Dr  Herring,  then 
archbifhop  of  Canterbury.  A  new  impreffion  of  The  Di¬ 
vine  Legation  being  now  called  for,  he  printed  a  fouith 
edition  of  the  firft  part  of  it,'  corrected  and  enlarged,  divi¬ 
ded  into  two  volumes,  with  a  dedication  to  the  earl  of  Hard- 
wicke.  The  fame  year  appeared  “  A  Sermon  preached  be¬ 
fore  his  Grace  Charles  Duke  of  Marlborough,  Prefident, 
and  the  Governors  of  the  Hofpital  for  the  Small-pox  and  for 
Inoculation,  at  the  Parifh-church  of  St  Andrew,  Holborn, 
April  the  24th,  1755.”  And  in  1756,  “  Natural  and  Ci¬ 
vil  Events  the  Inftrumer.ts  of  God’s  Moral  Government ;  a 
Sermon,  preached  on  the  laft  public  Falbday,  at  Lincoln’s 
Inn  Chapel.” 

In  1757,  Dr  Warburton  meeting  with  Mr  Hume’s  tra&, 
entitled.  The  Natural  Hiftory  of  Religion,  filled  the  margin 
of  the  book,  as  well  as  fome  interleaved  flips  of  paper,  with 
many  fevere  and  fhrewd  remarks  on  the  infidelity  and  natu* 
ralifm  of  the  author.  Thefe  he  put  into  the  hands  of  his 
friend  Dr  Hurd,  who,  making  a  few  alterations  of  the  flyle, 
added  a  ftiort  introduction  and  conclufion,  and  publifhed 
them  in  a  pamphlet,  entitled,  “  Remarks  on  Mr  David 
Hume’s  Natural  Hiftory  of  Religion,  by  a  Gentleman  of 
Cambridge,  in  a  Letter  to  the  Reverend  Dr  Warburton.” 
This  lively  attack  upon  Mr  Hume  gave  him  fo  much  of¬ 
fence,  that  he  thought  proper  to  vent  his  fpleen  on  the  fup- 
pofed  author,  in  the  pofthumous  difeourfe  which  he  called 
his  Life;  and  thii8  to  do  greater  honour  to  Dr  Hurd  than  to 
any  other  of  his  numerous  antagonifts. 

Towards  the  end  of  the  year  1757,  Dr  Warburton  was 
promoted  to  the  deanery  of  Briflol  ;  and  in  the  beginning 
of  the  year  1760,  he  was,  through  Mr  Allen’s  interefl 
with  Mr  Pitt,  afterwards  earl  of  Chatham,  advanced  to  the 
bifhopric  of  Gloucefter.  That  great  miniftcr  is  known  to 
have  declared,  “  that  nothing  of  a  private  nature,  fince  he 
had  been  in  office,  had  given  him  fo  much  pleafure  as  bring¬ 
ing  our  author  on  the  bench.”  There  was,  however,  ano¬ 
ther  minifler,  who  dreaded  his  promotion,  and  thought  that 
he  faw  a  fecond  Atterbury  in  the  new  bifhop  of  Glouce¬ 
ster ;  but  Warburton,  fays  bifhop  Hurd,  had  neither  talents 
nor  inclination  for  parliamentary  intrigue  or  parliamentary 
eloquence  :  he  had  other  inftruments  of  fame  in  his  hands, 
and  was  infinitely  above  the  vanity  of  being  caught 

$  Dryden,  “  With  the  fine  notion  of  a  bufy  man  J.” 

He  was  confecrated  on  the  20th  of  January  1760,  and 
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on  the  30th  of  the  fame  month  preached  before  the  houfe  Wa-W. 
of  lords.  In  the  next  year  he  printed  u  A  Rational  Account  tau 
of  the  Nature  and  End  of  the  Sacrament  of  the  Lord’s  Sup* 
per.”  In  1762,  he  publifhed  “  The  Doctrine  of  Grace  ;  or 
the  Office  and  Operations  of  the  Holy  Spirit  vindicated  from 
the  Infulta  of  Infidelity  and  the  Abufes  of  Fanaticifm,”  2vob 
nmo  ;  and  in  the  fucceeding  year  drew  upon  himfelf  much 
illiberal  abide  from  fome  writers  of  the  popular  party,  on 
occafion  of  his  complaint  in  the  houfe  of  lords,  on  the  15th 
of  November  '763,  againft  Mr  Wilkes,  for  putting  his 


name  to  certain  notes  on  the  infamous  “  Effay  on  Wo¬ 
man.” 

In  17 65  he  publifhed  a  new  edition  of  the  fecond  part 
of  the  Divine  Legation,  in  three  volumes  ;  and  as  it  had 
now  received  his  laft  hand,  he  prefented  it  to  his  great 
friend  Lord  Mansfield,  in  a  dedication  which  deferves  to  be 
read  by  every  perfon  who  eftcems  the  well  being  of  fociety 
as  a  concern  of  any  importance.  It  was  the  appendix  to 
this  edition  which  produced  the  well-known  controverfy  be* 
tween  him  and  Dr  Lowth,  which  we  have  noticed  elfe- 
where  (fee  Lowth),  as  doing  no  great  honour,  by  the 
-mode  in  which  it  was  condu&ed,  to  either  party.  In  the 
next  year  he  gave  a  new  and  much  improved  edition  of  the 
Alliance  between  the  Church  and  Slate.  This  was  follow¬ 
ed,  in  1 7^7>  by  a  third  volume  of  fermons,  to  which  is  add¬ 
ed,  his  firft  Triennial  Charge  to  the  Clergy  of  the  Diocefe 
of  Gloucefter ;  which  may  be  fafely  pronounced  one  of  the 
moft  valuable  difeourfes  of  the  kind  that  is  to  be  found  in 
our  own  or  any  other  language.  With  this  publication  he 
doled  his  literary  courfe  ;  except  that  he  made  an  effort  to¬ 
wards  publifhing,  and  actually  printed,  the  ninth  and  laft 
book  of  the  Divine  Legation.  This  book,  with  one  or  two 
occafional  fermons,  and  lome  valuable  directions  for  the  ftu- 
dy  of  theology,  have  been  given  to  the  world  iu  the  fplendid 
edition  of  his  works  in  feven  volumes  4to,  by  his  friend  and 
biographer  the  prefent  bifhop  of  Worcefter.  That  prelate 
conlelfes,  that  the  ninth  book  of  the  Divine  Legation  dis¬ 
plays  little  of  that  vigour  of  mind  and  fertility  of  invention 
which  appear  io  confpicuous  in  the  former  volumes ;  but  he 
adds,  perhaps  truly,  that  under  all  the  difadvantages  with 
which  it  appears,  it  is  the  nobleft  effort  which  has  hitherto 
been  made  to  give  a  rationale  of  Chriftianity. 

While  the  bifhop  of  Gloucefter  was  thus  exerting  his  laft 
ftrength  in  the  caufe  of  religion,  he  projected  a  method  by 
which  he  hoped  to  render  it  effectual  fervice  after  his  death. 
He  transferred  L.  500  to  Lord  Mansfield,  Sir  Eardley 
Wilmot,  and  Mr  Charles  Yorke,  upon  truft,  to  found  a  lec¬ 
ture,  in  the  form  of  a  courfe  of  fermons,  to  prove  the  truth 
of  revealed  religion  in  general,  and  of  the  Chriftian  in  par¬ 
ticular,  from  the  completion  of  the  prophecies  in  the  Old 
and  New  Teftament,  which  relate  to  the  Chriftian  church, 
efpecially  to  the  apoftacy  of  Papal  Rome.  To  this  foun¬ 
dation  we  owe  the  admirable  Introductory  Ledures  of 
Hurd,  and  the  well-adapted  Continuation  of  Halifax  and 
Bagot.  *  #  . 

It  is  a  melancholy  refkdion,  that  a  life  fpent  in  the 
conftant  purfuit  of  knowledge,  frequently  terminates  in  the 
lofs  of  thofe  powers,  the  cultivation  and  improvement  *of 
which  are  attended  to  with  too  ftrid  and  unabated  a  degree 
of  ardour.  This  was  in  fome  degree  the  misfortune  of  Dr 
Warburton.  Like  Swift,  and  the  great  duke  of  Marlbo¬ 
rough,  he  gradually  funk  into  a  lituation  in  which  it  was 
a  fatigue  to  him  to  enter  into  general  convention..  Theie 
were, ^however,  a  few  old  anS  valuable  friends,  in  whofe 
company,  even  to  the  laft,  his  cental  faculties  were  exerted 
in  their  wonted  force  ;  and  at  fuch  times  he  would  appear 
cheerful  for  feveral  hours,  and  on  the  departure  ot  ms 
friends  retreat  as  it  were  within  himfelf.  This  melancholy 

habit 
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^arfeir*  habit  was  aggravate"!  by  the  lofs  of  Tils  only  fon,  a  very  pro¬ 
to"  mifing  young  gentleman,  who  died  of  a  confumption  but  a 

r"  iL-  fr°rt  time  ^efore  the  Bifhop,  who  himfel  refigned  to  fate 
in  the  8ift  year  of  his  age.  A  neat  mn-ble  monument  has 
been  ere&ed  to  him  in  the  cathedral  of  Gloucefter,  with  this 
infcription  — 

To  the  Memory  of 
William  Warburton,  D.  D. 

For  more  than  19  Years  Bifhop  of  this  See; 

A  Prelate 

Of  the  moft  fublime  Genius,  and  exquifite  Learning. 
Both  which  Talents 
He  employed,  through  a  Ion  -  Life, 

In  the  Support 
Of  what  he  firmly  believed, 

The  Christian  Religion; 

‘  And 

Of  what  he  efteemed  the  bell  Eftabliffiment  of  it, 

The  Church  of  England. 

He  was  born  at  Newark  upon  Trent, 

Dec.  24.  1698. 

Was  con  Iterated  Bishop  of  Gloucefter, 

Jan.  20.  1760. 

Died  at  his  Palace,  in  this  City, 

June  7.  1779.  ^ 

And  was  buried  near  this  Place. 

WARD  (Dr  Seth),  an  Englifh  prelate,  chiefly  famous  for 
fiis  knowledge  in  mathematics  and  aflronomy,  was  born  at 
Buntingford  in  Hertfordffiire,  about  the  year  1617.  He  was 
admitted  of  Sidney  college,  Cambridge,  where  he  applied  with 
great  vigour  to  his  ftudies,  particularly  to  the  mathematics, 
and  was  chofen  fellow  of  his  college.  He  was  involved  not  a 
little  in  the  confequences  of  the  civil  war,  but  foon  after  the 
Reftoration  obtained  the  biffiopric  of  Exeter;  in  1667,  he 
was  tranflated  to  Salifbury;  and  in  1671  was  made  chancel¬ 
lor  of  the  order  of  the  garter  ;  he  was  the  firft  Proteftant 
bifhop  that  enjoyed  that  honour,  and  he  procured  it  to  be 
annexed  to  the  fee  of  Salifbury.  Bifhop  Ward  was  one  of 
(  thofe  unhappy  perfons  who  have  the  misfortune  to  furvive 
I  their  fenies,  which  happened  in  confequence  of  a  fever  ill 
cured  ;  he  lived  to  the  Revolution,  without  knowing  any 
thing  of  the  matter,  and  died  in  1690.  He  was  the  author 
of  feveral  Latin  works  in  mathematics  and  aflronomy, 
which  were  thought  excellent  in  their  day  ;  but  their  ufe 
has  been  fuperfeded  by  later  difeoveries  and  the  Newtonian 
philofophy. 

Ward  (Dr  John),  was  the  fon  of  a  diflenting  minifter, 
and  born  at  London  in  1679.  He  f°r  fome  years  kept  a 
I1  fcliool  in  Tenter-alley,  Mooifields  ;  but  rendered  himfelf  fo 
eminent  in  the  fludy  of  antiquity,  that  in  1720  he  was  cho¬ 
fen  profeflor  of  rhetoric  in  Gieffiam  college  :  in  1723,  du¬ 
ring  the  prefidency  of  Sir  Ifaac  Newton,  he  was  ele&ed  a 
fellow  of  the  Royal  Society;  and  in  1752  one  of  the 
vice-prefidents,  in  which  office  he  wag  continued  to  his 
death.  He  was  eledled  one  of  the  truftees  of  the  Britiffi 
Mufeum  in  1753,  an^  died  at  G re fham  college  in  1758. 
The  work  for  which  he  is  heft  known,  is  his  Lives  of  the 
Profeflors  of  Grefham  College  ;  which  is  a  confiderable  ad¬ 
dition  to  the  hiflory  of  learning  in  our  country.  His  Lec¬ 
tures  on  Oratory  were  publifhed  after  his  death,  in  two  vo¬ 
lumes  8  vo. 

Ward,  is  varioufly  ufed  in  our  old  books:  a  waid  in 
London  is  a  diftrift  or  divifion  of  the  city,  committed  to  the 
Ipecial  charge  of  one  o;  the  aldermen  ;  and  in  London  there 
are  26'  wards,  according  to  the  number  oi  the  mayor 
and  aldermen,  ot  which  every  one  has  his  ward  for  his 
proper  guard  and  jurifdidtion.  A  f oreft  is  divided  into 


wards ;  and  a  prifon  is  called  a  ward.  Laflly,  the  heir  of  Ward 
the  king’s  tenant,  that  held  in  capite ,  was  termed  a  ward  du-  H  . 
ring  his  nonage  ;  but  this  wardfhip  is  taken  away  by  the  fta- .  ar 
tute  1 2  Car.  II.  c.  24. 

Ward- Holding,  in  Scots  law.  See  Law,  N°  clxv.  1.  and 
clxvi.  3. 

IVjRD-Hoohy  or  W odd  hook,  in  gunnery,  a  rod  or  ftafF, 
with  an  iron  end  turned  ferpentwife,  or  like  a  ferew,  to 
draw  the  wadding  out  of  a  gun  when  it  is  to  be  unloaded. 

WARDEN,  or  Guardian,  one  who  has  the  charge 
or  keeping  of  any  perfon,  or  thing,  by  office.  Such  is  the 
warden  of  the  Fleet,  the  keeper  of  the  Fleet  prifon  ;  who 
has  the  charge  of  the  prifoners  there,  efpeciaily  fuch  as  are 
committed  from  the  court  of  chancery  for  contempt. 

WARDHUYS,  a  port  of  Norwegian  Lapland,  120 
miles  iouth*eail  ot  the  North  Cape.  E.  Long.  31.  12. 

N.  Lat.  7  .  23 

WARDMOTE,  in  Lqndon,  is  a  court  fo  called,  which 
is  kept  in  every  ward  of  the  city  ;  anfwering  to  the  curtata 
comitia  of  Rome. 

WARDROBE,  a  clofet  or  little  room  adjoining  to  a 
bed-chamber,  ferving  to  difpofe  and  keep  a  perfon’s  appa¬ 
rel  in  ;  or  for  a  fervant  to  lodge  in,  to  be  at  hand  to  wait, 

&c. 

Wardrobe,  in  a  prince’s  court,  is  an  apartment  wherein 
his  robes,  wearing  apparel,  and  other  neceflaries,  are  prefer¬ 
red  under  the  care  and  dire&ion  of  proper  officers. 

In  Britain,  the  Majler  or  Keeper  of  the  Great  JVardrobk 
was  an  officer  of  great  antiquity  and  dignity.  High  pri¬ 
vileges  and  immunities  were  conferred  on  him  by  king  Hen¬ 
ry  VI.  which  were  confirmed  by  his-  fucceffors  ;  and  king 
James  I.  not  only  enlarged  them,  but  ordained  that  this  of¬ 
fice  ffiould  be  a  corporation  or  body  politic  for  ever. 

It  was  the  duty  of  this  office  to  provide  robes  for  the  co¬ 
ronations,  marriages,  and  funerals  of  the  royal  family  ;  to 
furniffi  the  court  with  hangings,  cloths  of  (late,  carpets, 
beds,  and  other  neceflaries ;  to  furniffi  houfes  for  ambafla- 
dors  at  their  firft  arrival ;  cloths  of  ftate,  and  other  furni¬ 
ture,  for  the  lord  lieutenant  of  Ireland,  and  all  his  majefty’s^^^ 
ambafladors  abroad;  to  provide  all  robes  for  foreign  knio 
of  the  garter,  robes  for  the  knights  of  the  garter  at  home  ;  * 

robes  and  all  other  furniture  for  the  officers  of  the  garter  ; 
coats  for  kings,  heralds,  and  purfuivants  at  arms ;  robes  for 
the  lords  of  the  treafnry,  and  chancellor  of  the  exchequer. 

See.  livery  for  the  lord  chamberlain,  grooms  ot  his  majefty’s 
privy  chamber,  officers  of  his  majefty’s  robes  ;  for  the  two 
chief  juftlces,  for  all  the  barons  ot  the  exchequer,  and  feveral 
officers  of  thefc  courts  ;  all  liveries  for  his  majefty’s  fervants, 
as  yeoman  of  the  guard,  and  wardens  of  the  Tower,  trum¬ 
peters,  kettle-drummers,  drummers,  and  fifes  ;  the  meften- 
gers,  and  all  belonging  to  the  ftables,  as  coachmen,  footmen, 
littermen,  poftilions,  and  grooms,  &c.  all  the  king’s  coaches, 
chariots,  harnefles,  faddles,  bits,  bridles,  &c.  the  king’s  wa¬ 
ter-men,  game-keepers,  &c.  alfo  furniture  for  the  royal 
yachts,  and  all  rich  embroidered  tilts,  and  other  furniture 
for  the  barges. 

Befides  the  mafler  or  keeper  of  the  wardrobe,  who  had 
a  falary  of  L.  2000,  there  was  his  deputy,  who  had  L.  150, 
and  comptroller  and  a  patent  clerk,  each  of  whom  has  a 
falary  ot  L.  3 CO.  Befides  many  other  inferior  officers  and 
fervants,  who  were  all  fworn  fervants  to  the  king. 

There  was  likewife  a  removing,  wardrope,  who  had  its 
own  fet  of  officers,  and  Handing  wardrobe-keepers  at  St 
James’s,  Windfor  Caftle,  Hampton  Court.  Kenfmgton,  and 
Somerfet  Houfe ;  but  the  whole  of  the  wardrobe  eftabliffi- 
ment  was  aboliffied  by  a£l  of  Parliament  in  1782,  and  the 
duty  of  it  in  future  to  be  done  by  the  lord  chamberlain. 
WARDSHIP,  imchivalry,  one  of  the  incidents  of  te¬ 
nure- 
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Wardfhip.  nure  by  knight-fervice. 
vice ,  and  Tenure. 

Upon  the  death  of  a  tenant,  If  the  heir  was  under  the 
age  of  21,  being  a  male,  or  14,  being  a  female,  the  lord 
was  intitied  to  the  wardfhip  or  the  heir,  and  was  called  the 
guardian  in  chivalry .  This  wardfhip  confiited  jn  having  the 
cuftody  of  the  body  and  lands  of  fucli  heir,  without  any  ac¬ 
count  of  the  profits,  till  the  age  of  21  in  males,  and  16  in 
females.  For  the  law  fuppofed  the  heir-male  unable  to  per¬ 
form  knight- fervice  till  21  ;  but  as  for  the  female,  fhe  was 
fuppofed  capable  at  1 4  to  marry,  and  then  her  hufband 
might  perform  the  fervice.  The  lord  therefore  had  no 
wardfhip,  if  at  the  death  of  the  anccftor  the  heir-male  was 
of  the  full  age  of  21,  or  the  heir  female  of  14  :  yet  if  fhe 
was  then  under  14*  and  the  lord  once  had  her  in  waid,  he 
might  keep  her  fo  till  16,  by  virtue  of  the  ftatute  of  Weft- 
mi  niter,  1.  3  Edw.  I,  c.  22.  the  two  additional  years  be¬ 
ing  given  by  the  legiflature  for  no  other  reaion  blit  merely 
to  benefit  the  lord. 

This  wardfhip,  fo  far  as  it  related  to  land,  though  it  was 
not  nor  could  be  part  of  the  law  of  feuds,  fo  long  as  they 
were  arbitia'-y,  temporary,  or  for  life  only  ;  yet  when  they 
became  hereditary,  and  did  coniequently  often  defeend  upon 
infants,  who  by  reafon  of  their  age  could  neither  perform 
nor  ftipulate  for  the  fervices  of  the  feud,  does  not  feem  up¬ 
on  feodal  principles  to  have  been  unreafonable.  For  the 
wardfhip  of  the  land,  or  cuftody  of  the  feud,  was  retained  by 
the  lord,  that  he  might  out  of  the  profits  thereof  provide  a 
fit  perfon  to  fupply  the  infant’s  fervices  till  he  fhonld  be  of 
age  to  perform  them  himfelf.  And  if  we  confider  a  feud 
in  its  original  import,  as  a  ftipend,  fee,  or  reward  for  actual 
fervice,  it  could  not  be  thought  hard  that  the  lord  fhould 
withhold  the  ftipend  fo  long  as  the  fervice  was  fufpended. 
Though  undoubtedly  to  our  En^lifh  anceftois,  where  fuch 
(lipendary  donation  was  a  mere  fuppofition  or  figment,  it 
carried  abundance  of  hardfhip  ;  and  accordingly  it  was  re¬ 
lieved  by  the  charter  of  Henry  I.  which  took  this  cuftody 
from  the  lord,  and  ordained  that  the  cuftody,  both  of  the 
land  and  the  children,  fhould  belong  to  the  widow  or  next 
of  kin.  But  this  nobe  immunity  did  not  continue  many 

years.  * 

The  wardfhip  of  the  body  was  a  confequence  of  the  ward¬ 
fhip  of  the  land ;  for  he  who  enjoyed  the  infant’s  eft  a  re  was 
the  propereft  perfon  to  educate  and  maintain  him  in  his  in¬ 
fancy  :  and  alfo  in  a  political  view,  the  lord  was  molt  con¬ 
cerned  to  give  his  tenant  a  fuitable  education,  in  order  to 
qualify  him  the  better  to  perform  thofe  fervices  which  in  his 
maturity  he  was  bound  to  render. 

When  the  male  heir  arrived  to  the  age  of  21,  or  the  heir- 
female  to  that  of  16,  they  might  fue  out  their  livery  or  on- 
Jlerlemain  ;  that  is,  the  delivery  of  their  lands  out  of  their 
guardian’s  bauds.  For  this  they  were  obliged  to  pay  a  fine, 
namely,  half-a-year’s  profits  of  the  laud  ;  though  this  feems 
exprefsly  contrary  to  magna  charta.  However,  in  confidera- 
tion  of  their  lands  having  been  fo  long  in  ward,  they  were 
excufed  all  reliefs,  and  the  king’s  tenants  alfo  all  primer  fei- 
fms.  In  order  to  afeertain  the  profits  that  arofe  to  the 
crown  by  thefe  fruits  of  tenure,  and  to  grant  the  heir  his  li¬ 
very,  the  itinerant  juftices,  or  juftices  in  eyre,  had  it  former¬ 
ly  in  charge  to  make  inquifition  concerning  them  by  a  jury 
of  the  county,  commonly  called  an  inquijitio  pojl  mortem  ; 
which  was  inftituted  to  inquire  (at  the  death  of  any  man  of 
fortune)  the  value  of  his  eflate,  the  tenure  by  which  it  was 
holden,  and  who,  and  of  what  age,  his  heir  was ;  thereby  to 
afeertain  the  reliet  and  value  o^  the  primer  feifin,  or  the  ward¬ 
fhip  and  livery  accruing  to  the  king  thereupon.  A  manner  of 
proceeding  that  came  in  procefs  of  time  to  be  greatly  abufed, 
and  at  length  an  intolerable  grievance  j  it  being  one  of  the 
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Knight  Ser -  principal  accufations  againft  Ernpfon  and  Dudley,  the  wick¬ 
ed  engines  of  Henry  VII.  that  by  colour  of  talfe  inquili- 
tions  they  compelled  many  perfsns  to  fue  out  lively  from  v 
the  crown,  who  by  110  means  were  tenants  thereunto.  And 
af  terwards  a  court  of  wards  and  liveries  was  ere&ed,  for  con¬ 
ducting  the, fame  inquiries  in  a  more  folemn  and  legal  man- 
ner. 

When  the  heir  thus  came  of  full  age,  provided  he  held  a 
knight’s  fee,  he  was  to  receive  the  order  of  knighthood, 
and  was  compellable  to  take  it  upon  him,  or  elfe  pay  a 
fine  to  the  king.  For  in  thofe  heroical  times  no  perfon 
was  qualified  for  deeds  of  arms  and  chivalry  wdro  had  notie- 
ceived  this  order,  which  was  conferred  with  much  prepara¬ 
tion  and  folemn ity.  We  may  plainly  difeover  the  footfteps 
of  a  iimilar  cuftonr  in  what  Tacitus  relates  of  the  Germans, 
who,  in  order  to  qualify  their  young  men  to  bear  arms, 
prefented  them  in  a  full  a  {Terribly  with  a  ftiield  and  lance  ; 
which  ceremony  is  fuppofed  to  have  been  the  original 
of  the  feodal  knighthood.  Idris  prerogative,  of  compel¬ 
ling  the  vaffals  to  be  knighted,  or  to  pay  a  fine,  was  ex¬ 
prefsly  reccignifed  in  parliament  by  the  ftatute  de  m'ditibus , 

1  Edw.  II.  ;  was  exerted  as  an  expedient  for  railing  money 
by  many  bf  our  beft  piinces,  particularly  by  Edw.  VI.  and 
Elizabeth  ;  but  this  was  the  occafion  of  heavy  murmurs 
when  exerted  by  Charles  I.  :  among  whofe  many  misfortunes 
it  was,  that  neither  himfelf  nor  his  people  feemed  able  to  di- 
ftinguifti  between  the  arbitrary  ftretch  and  the  legal  exer¬ 
tion  of  prerogative.  However,  among  the  other  concefiions 
made  by  that  unhappy  prince  before  the  fatal  recourfe  to 
arms,  he  agreed  to  diveft  himfelf  of  this  undoubted  flower  of 
the  crown  ;  and  it  was  accordingly  aboliihed  by  llatute  16 
Car.  I.  c.  20. 

WARE,  a  town  of  Hertfordftiire,  with  a  market  on 
Tuefdays,  and  a  fair  on  the  laft  Tuefday  in  April,  and  Tuef- 
day  before  St  Matthew’s  day  (Sep.  21.)  for  horfes  and 
other  cattle.  It  is  a  large,  well  frequented,  and  well  inha¬ 
bited  thoroughfare  town,  feated  on  the  river  Lea,  21  miles 
north  of  London.  It  carries  on  a  great  trade  in  malt  and 
corn,  which  they  are  continually  fending  in  large  quantities 
to  London.  E.  Long  o.  3.  N.  Lat.  51.  50. 

WARN,  in  law,  is  to  fummon  a  perfon  to  appear  in  a 
court  of  juftice. 

’WARNING  of  Tenants,  in  Scots  law.  See  Law, 
N°  clxvii.  16. 

WARP,  in  the  manufa&ures,  a  name  for  the  threads, 
whether  of  filk,  wool,  linen,  hemp,  &c.  that  are  extended 
lengthwife  on  the  weaver’s  loom  ;  and  acrofs  which  the  work¬ 
man,  by  means  of  his  (buttle,  pafles  the  threads  of  the  woof, 
to  form  a  cloth,  ribband,  fuftian,  or  the,  like. 

Warp,  a  fmall  rope  employed  occafionally  to  remove  a 
(hip  from  one  place  to  another,  in  a  port,  road,  or  river. 
And  hence,  >  #  - 

To  IV are,  is  to  change  the  fituation  of  a  (hip,  by  pul¬ 
ling  her  from  one  part  of  a  harbour,  Sic.  to  fome  other,  by 
means  of  warps,  which  are  attached  to  buoys  ;  to  anchors 
funk  in  the  bottom  ;  or  to  certain  Rations  upon  the  fhore, 
as  polls,  rings,  trees,  See.  The  (hip  is  accordingly  drawn 
forwards  to  thofe  Rations,  either  by  pulling  on  the  warps 
by  hand,  or  by  the  application  of  fome  purchafe,  as  a  tackle, 
windlals,  or  capftern,  upon  her  deck. 

When  this  operation  is  performed  by  the  (hip’s  leffer  an¬ 
chors,  thefe  machines,  together  with  their  warps,  are  car¬ 
ried  out  in  the  boats  alternately  towards  the  place  where 
the  fhip  is  endeavouring  to  arrive  :  fo  that  when  (he  is  drawn 
up  clofe  to  one  anchor,  the  other  is  carried  out  to  a  com¬ 
petent  diftance  before  her,  and  being  funk,  ferves  to  fix  the 
other  warp,  by  which  fhe  is  farther  advanced. 

Warp  in*  is  generally  ufed  when  the  fails  are  unbent,  or 
.  r  p  whe* 
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w,fl  "Kcn  “"»<*  be  fucceisfully  employed,  which  may  ei 
$'  the/  arlfe  *ro,m  the  unfavourable  Rate  of  the  wind,  the  oo- 

P0wTwOr.tihl,tvvr^S.r  -he  narro'v  limits  of  the  channel  ‘ 
WARRANDICE,  in  Scota  law.  See  Law,  N«  clxiv. 

WARRANT,  Is  a  power  ar.d  charge  to  a  conftable  or 
other  officer  to  apprehend  a  perfon  accufed  of  any  crime. 
It  may  be  iffued  In  extraordinary  cafes  by  the  privy 
conned,  or  fecretarles  of  ftate  ;  but  moil  commonly  it  is  if. 
fuec  by  JuH  lees  of  the  peace.  This  they  may  do  in  any 
cafes  where  they  have  a  jUrlldlRion  over  the  offence,  in  order 

to  compel  the  perfon  accufed  to  appear  before  them;  for 
it  would  be  abfurd  to  give  them  power  to  examine  an  of- 
fender,  unieis  they  had  alfo  power  to  compel  him  to  attend 
and  fubmit  to  fuch  examination.  And  this  extends  to  all 
treafons,  felonies,  and  breaches  oc  the  peace  ;  and  alfo  to  all 
,  fuch  offences  a8  they  have  power  to  punifh  by  flatute.  Be¬ 
fore  the  granting  of  the  warrant,  it  is  fitting  to  examine 
upon  oath  the  party  tequiring  it,  as  well  to  afeertain  that 
there  is  a  felony  or  other  crime  adhually  committed,  with¬ 
out  which  no  warrant  fhould  be  granted  ;  as  alfo  to  prove 
the  caufe  and  probability  of  fufpe&imr  the  party  againft 
whom  the  warrant  is  prayed. 

This  warrant  ought  to  be  under  the  hand  and  feal  of  the 
juftice  ;  fhould  fet  forth  the  time  and  place  of  making,  and 
the  caufe  for  which  it  is  made  '  ~  '  '  ' 
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the  conftable,  or  qther  peace  officer,  or  it  may  be  to  any 
piivate  peifon  by  name.  A  general  warrant  to  apprehend 
all  perions  fufpe&ed,  without  naming  or  particularly  de¬ 
ferring  any  perfon  in  fpccial,  is  illegal  and  void  for  its  un¬ 
certainty  ;  for  it  is  the  duty  of  the  magiftrate,  and  ought 
not  to  be  leit  to  the  officer,  to  judge  of  the  ground  of  fufpi- 


take  it;  and  m  1747  fitted  out  a  large  fleet  for  that  pur- 
pofe,  and  at  the  fame  ti^e  another  fquadron  to  profecute 
their  fcccefs  in  the  Eaft  Indies.  Thefe  fquadrons- failed  at 
the  fame  time  ;  but  the  views  of  the  trench  were  rendered 
abortive  by  the  gallant  admiral  Anfon  and  Sir  Peter  Warren,- 
who  had  been  created  rear-admiral,  who  with  a  large  fleet  of 
fhips  fell  in  with  the  Freneh,  defeated  the  whole  licet,  and 
took  the  greateft  part  of  the  men  of  war.  This  was  the 
laft  fervice  Sir  Peter  rendered  to  his  country  as  a  com- 
mander  in  the  Britifh  fleet  ;  for  a  peace  bein.r  concluded  in 
the  iucceeding  year,  the  fleet  was  laid  up  in  the  feve-al  har¬ 
bours. 

He  was  now  cliofen  one  of  the  reprefentatives  in  parlia. 
Pent  for  Weftminfter ;  and  in  the  midtt  of  his  popularity 
he  paid  a  vifit  to  Ireland,  his  native  country,  where  he 
died  of  an  inflammatory  fever  in  1752,  finceidy  lamented 
y  all  ranks  of  people  ;  and  an  elegant  monument  of  white 
marble  was  erefted  to  his  memory  in  Weftminfter  abbey. 

.  Warren,  is  a  franchife  or  place  privileged  by  preferip- 
tion  or  grant  from  the  king,  for  the  keeping  of  beafts  and 
fowls  of  the  warren  ;  which  are  hares  and  coneys,  partridges, 
pheafants,  and  feme  add  quails,  woodeocks,  and  water  fowl, 
&c;  *  ^efe  being  fere  nature,  every  one  had  a  natural 

right  to  kill  as  he  could  :  but  upon  the  introduftion  of  the 
toreit  laws  at  the  Norman  conqueft,  thefe  animals  being- 


and  fhould  be  direded  to  looked  upon  as  royal  game,  andle  foie  pr0p“our‘^ 
ctr,  or  it  mav  be  to  anv  vaere  mmnn'lio  .rr. _  ^  . 


vage  monarchs,  this  franchife  of  free- warren  was  invented  to 
protect  them,  by  giving  the  grantee  a  foie  and  exclufive 
power  ot  killing  fuch  game,  lo  far  as  his  warren  extended, 
on  condition  of  his  preventing  other  perions.  A  man  there¬ 
fore  that  has  the  franchife  of  warren,  is  in  reality  no  more 
than  a  royal  game-keeper :  but  no  man,  not  even  a  lord  of 


j  ^  authority  refls,  is  a  .acl  to  be  decided  on  a  fublequent 
tri  1  ;  namely,  whether  the  perfon  appiehended  thereupon 


be  guilty  or  not  guilty.  When  a  warrant  is  received* by 
the  officer,  he  is  bound  to  execute  it,  fo  far  as  the  iurifdic* 


.  - ^  LUV 

tion  of  the  magiftrate  and  hittifelf  extends.  A 


warrant 


foil,  or  even  on  his  own,  unieis'  he  had  the  liberty  of  free 
warren.  This  franchife  is  almoft  fallen  into  difregard  fince 
the  new  ftatutes  for  preferving  the  game;  the  name  being 
now  chiefly  preferred  in  grounds  that  are  fet  apart  for 
breeding  hares  P.nd  rabbits.  There  are  many  inftauces  of 
keen  iportfmen  in  ancient  times,  who  have'  fold  their 


3  m S) n  o  n 1 1 1  d  Vi lx n  ..a  _ _  „ * 


but  a  warrant  of  a  juft ic?  of  the  peace  in  one  county*  muft 
be  backed,  that  is,  fwned,  by  a  juftice  ©f  another  county, 
before  it  can  be  executed  there.  And  a  warrant  for  appre¬ 
hending  an  Engliftt  or  a  Scotch  offender,  may  be  indoried 
in  the  oppofite  kingdom,  and  the  offender  carried  back  to 
I  that  p<u  t  ot  the  united  kingdom  m  which  the  offence  was 
committed. 

WARRAN.I  Y,  Warrantia,  in  law,  a  promife,  or  co¬ 
venant,  by  deed,  made  by  the  bargainer  for  himfelf  and  his 
heirs,  to  warrant  and  fecure  the  bargainee  and  his  heirs, 
jrgaiuft  all  men,  for  enjoying  the  thing  agreed  on  or  granted 
between  them. 

.  WA  R  REN  (Sir  Peter),  an  admiral,  diftinguifhed  by 
his  virtue,  learning,  and  undaunted  courage,  was  defeended 
from  an  ancient .  family  in  Ireland,  ar.d  received  a  luitable 
education  to  qualify  him  for  a  command  in  the  royal  navy, 
j  in  which  he  lerved  for  fevcraL years  with  great  reputation  ; 
but  the  tranfadion  which  placed  his  great  abilites  in  their 
full  light,  was  the  taking  of  Louifbourg  in  the  year  1745, 
when  he  was  appointed  commodore  of  the  Britifh  fquadron 
lent  on  that  fervice.  He  joined  the  fleet  of  transports  from 
Boil 011  in  Carifo-bay  on  the  25th  of  April,  having  under 
his  command  the  Superb  of  60,  and  the  Launcefton 
iiid  Lltham  0140  guns;  he  was  afterwards  joined  by  fede¬ 
ral  ether  men  of  war  fent  from  England,  and  took  poffef- 
fion  of  Louifbourg  -on  the  17th  of  June.  'Hie  French,  ex- 
Operated  at  this  lofs,  were  confUutly  on  the  watch  to  re- 
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a  man  and  Ins  heirs  have  fometimes  tree-warren  over  ano¬ 
ther’s  ground. 

A  warren  may  lie  open  ;  and  there  is  no  neccffity  of  in- 
doling  it  as  there  is  ot  a  park.  If  any  perfon  offend  in  a 
tree-warren,  he  is  punifliablc  by  the  common  law,  and  by 
flatute  21  Edw.  Ill,  And  if  any  one  enter  wrongfully 
into  any  warren,  and  chafe,  take,  or  kill,  any  coneys  with, 
out  the  content  of  the  owner,  he  {hall  forfeit  treble  damages, 
and  fuffer  three,  months  imprisonment,  &c.  by  22  and  23 
Car.  II.  c.  25.  When  coneys  are  on  the  fail  of  the  party, 
he  hath  a  property  in  them  by  ieafort  of  the  poffeffion,  -and 
adtion  he-  for  kiilin.r  them  ;  but  if  they  run  out  of  the  war¬ 
ren  and  eat  up  a  neighbour’s  corn,  the  owner  of  die  land 
may  kill  them,  and  no  action  will  lie. 

WARSAW,  a  large  city  of  Poland,  the  capital  of  that 
country,  and  of  the  province  of  Maiovia.  It  is  built  partly’ 
m  a  plain,  and  partly  cn  a  gentle  afeent  riling  from  the 
barks  of  the  Viftula,  which  is-  about  as  broad  as  the  Thame® 
at  Weftminfler,  but  very  (hallow  in  fummer.  This  city  and 
its  fuburbs  oceupy  a  vaft  extent  of  ground,  and  are  fuppo* 
.ed  to  contain  y  0,000  inhabitants,  among  whom  are  a  great 


i  '  ^  *0'  a  great 

number  of  foreigners.  1  he  whole  has  a  melancholy  appear- 
ance,  exhibiting  the  ftrong  contrail  of  wealth  and  poverty, 

1?1V  nrv  anrl  r!  ill  fpre  uAir.!,  A  .  ,  .  e  ,  .  ' 


luxury  and  diftrefs,  which  pervades  every  part  of  this  un¬ 
happy  country.  The  ttrects  are  fpacious.  but  HI  paved  ; 
the  churches  and  public  buildings  are  large  and  rnagnift! 
cent ;  the  palaces  of  the  nobility  are  numerous  and  fplen- 
5  ^  did  s 


Warren,' 

Warfasv, 


Waft 


WAS  [ 

did  •  but  the  grcateft  Dart  of  the  houfes,  particularly  in  the 
n.  fuburbs,  are  mean  and  ill  conftructed  wooden  hovels.— 
Waflung-  -yyarfaw  ;s  l(l0  miles  fouth-eaft.  by  fouth  of  Dantzic,  130 
“'n'  ;  north-north-eaft  of  Cracow,  and  300  north -call  by  north  of 

Vienna.  E.  Long.  21.  6.  N-  Lat.  50.  14. 

WART.  See  Surgf.rt- Index.  _  .  . 

WARWICK,  the  capital  of  Warwickshire  in  England, 
and  from  which  this  county  derives  its  name.  It  is  very 
ancient,  and  fuppofed  by  Cambden  to  be  the  place  called 
by  the  Romans  Prtrfidium,  where  the  Dalmatian  borfe  were 
oofted.  It  Hands  on  a  rock  of  free-ttone,  of  which  all  the 
public  edifices  in  the  town  are  built.  At  the  Lorman  in- 
vafion  it  was  a  conliderable  place  ;  and  had  many  bundles, 
of  whom  12  were  obliged  by  their  tenure  to  accompany 
the  king  in  his  wars.  It  is  fnpplied  with  water  biought 
in  pipes  from  fprings  half  a  mile  Irom  the  town,  befides 
what  it  derives  from  the  wells  within  it  made  in  the  root: 
and  it  is  eafily  kept  clean,  by  being  fituated  upon  a  declivi- 
ty  Four  ftreets,  from  the  four  cardinal  points o.  the  com- 
pafs,  meet  in  the  centre  of  the  town.  The  principal  pub¬ 
lic  buildings  are  St  Mary’s,  a  very  {lately  edifice,  an  hospi¬ 
tal,  a  town-houfe  of  free-ftone,  three  charity  fchools,  and  a 
noble  bridge  over  the  Avon.  It  has  had  ieveral  charteis  ; 
but  is  governed  at  prefent  by  a  mayor,  12  brethren,  24  bur- 
geffes,  &c.  It  is  a  very  handfome  populous  town,  and  gives 
title  of  earl  to  the  family  of  the  Grevilles.  W.  Long, 
j.  36.  N.  Lat.  52.  20. 

WASH,  among  diflillers,  the  fermentable  liquor  uied  by 

the  malt  diftillers.  See  Brewery. 

WASHING,  in  painting,  is  when  a  dehgn,  drawn  witti 
a  pen  or  crayon,  has  fomeone  colour  laid  over  it  with  a  pen¬ 
cil,  as  Indian  ink,  biftre,  or  the  like,  to  make  it  appear  the 

more  natural,  by  adding  the  iliadovv  of  prominences,  aper¬ 
tures,  &c.  and  by  imitating  the  particular  matters  whereof 

the  thing  is  fnppofed  to  confift.  .  . 

Thus  they  wafh  with  a  pale  red,  to  imitate  brick  and 
tile  ;  with  a  pale  Indian  blue,  to  imitate  water  and  llate  ; 
with  green,  tor  trees  and  meadows  ;  with  faftron  or  French 
berries,  for  gold  or  brafs ;  and  with  feveral  colours  tor 

marbles.  .  .  r  .  ,  , 

Washing  of  Ores,  the  purifying  an  ore  of  any  metal,  by 
means  of  water,  from  earths  and  Hones,  which  would  other- 

wife  render  it  difficult  of  fufioii.  . 

WASHINGTON,  a  city  of  North  America,  now  build¬ 
ing  for  the  metropolis  of  the  United  States.  It  is  feated 
at  the  jun&ion  of  the  rivers  Potomac  and  the  Ealtern 
Branch,  extending  about  four  miles  up  each,  including  a 
trad  of  territory  fcarcely  to  be  exceeded,  in  point  of  conve¬ 
nience,  falubrity,  and  beauty,  by  any  in  the  work}  I  his 
territory,  which  is  called  Columbia ,  lies  partly  in  the  Hate  or 
Virginia,  and  partly  in  that  of  Maryland,  and  was  ceded  by 
thefe  two  Hates  to  the  United  States  of  America,  and  by 
them  eilablifhed  to  be  the  feat  of  government  after  the  year 
1800.  It  is  divided  into  fquares  or  grand  divifions,  by 
ftreets  running  due  north,  and  fouth,  and  eall,  and  well, 
which  form  the  ground-work  of  the  plan.  However,  from 
the  Capitol,  the  prefident’s  houfe,  and  fome  of  the  import¬ 
ant  areas  in  the  city,  run  diagonal  Hreets,  from  one  material 
objed  to  another,  which  not  only  produce  a  variety  of 
charming  profpeds,  but  remove  the  infipid  famenefs  which 
renders  fome  other  great  cities  unpleafing.  The  great  lead¬ 
ing  Hreets  are  all  160  feet  wide,  including  a  pavement  01 
10  feet,  and  a  gravel  walk  of  3°  feet  planted  with  trees  on 
each  fide,  which  will  leave  80  feet  of  paved  ilreet  for  carri¬ 
ages.  The  reft  of  the  ftreets  are  in  general  1  ic  feet  wide, 
with  a  few  only  90  feet,  except  North,  South,  and  Eaft  Ca¬ 
pitol  Streets,  which  are  160  feet.  rIhe  diagonal  ftreets  are 
earned  after  the  refpedive  ftates  compofmg  the  Union  >  while 
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thofe  running  north  and  fouth  are,  from  the  Capitol  cad. 


ward,  named  Eajl  Firjl  Street ,  Eajl  Second  Street,  &C.  and 
thole  well  of  it  are  in  the  fame  manner  called  Weft  Firjl 
Street ,  IVeJl  Second  Street,  See.  Thofe  running  call  and 
well  are  from  the  Capitol  northward  named  North  A 
Street,  North  B  Street ,  Sec.  and  thofe  fouth  of  il  are  called 
South  A  Street,  South  B  Street,  & c.  The  fquares  or  divifions 
of  the  city  amount  to  1 1 50.  The  re&angukr  fquares  ge- 
nerally  contain  from  three  to  fix  acres,  and  are  divided  into 
lots  of  from  40  to  80  feet  in  front,  and  their  depth  from' 
about  1 10  to  3&0  feet,  according  to  the  lize  of  the  fquarc. 
The  irregular  divifions  produced  by  the  diagonal  llreets  arc 
fome  of  them  fmall,  but  generally  in  valuable  fituations. 
Their  acute  points  are  all  to  be  cut  off  at  40  leet,  fo  that 
no  houfe  in  the  city  will  have  an  acute  corner.  All  the 
houfes  mull  be  of  brick  or  ftone.  The  area  for  the  Capi¬ 
tol  (or  houfe  for  the  legiilative  bodies)  is  fituated  upon  the 
moll  beautiful  eminence  in  the  city,  about  a  mile  from  the 
Ealtern  Branch,  and  not  much  more  from  the  Potomac, 
commanding  a  full  view  of  every  part  of  the  city,  as  well 
as  a  confiderable  extent  of  the  country  around.  The  preh- 
dent’s  houfe  will  Hand  upon  a  rifing  ground,  not  far  from 
the  banks  of  the  Potomac,  poifeffing  a  delightful  water  pro- 
fpedl,  with  a  commanding  view  of  the  Capitol,  and  fome 
other  material  parts  of  the  city. 

The  city  being  fituated  upon  the  great  poll  road,  exadl, 
ly  equidiftant  from  the  northern  and-  fouthern  extremities 
of  the  Union,  and  nearly  fo  from  the  Atlantic  Ocean  to  the 
river  Ohio,  upon  the  bell  navigation,  and  in  the  midilofthe 
richeft  commercial  territory  in  America,  commanding  the 
moll  extenlive  internal  refources,  is  by  far  the  moll  eligible 
fituation  for  the  refidence  of  congrefs ;  and  it  is  now  pref- 
fing  forward,  by  the  public-ipirited  enterprise,  not  only  of 
the  people  of  the  United  States,  but  alfo  of  foreigners. 

WASP,  in  zoology.  See  Vespa. 

WATCH,  in  the  art  of  war,  a  number  of  men  polled  at 
any  paflage,  or  a  company  of  the  guards  who  go  on  the  pa- 

trole.  . 

Watch,  in  the  navy,  the  fpace  of  time  wherein  one  di- 
vlfion  of  a  fhip’s  crew  remains  upon  deck,  to  perform  the 
neceflary  fervices,  whilft  the  reft  are  relieved  from  duty,  ei¬ 
ther  when  the  veflel  is  under  fail  or  at  anchor. 

The  length  of  the  fea- watch  is  not  equal  in  the  (hipping 
of  different  nations.  It  is  always  kept  four  hours  by  our 
Britifh  l'eamen,  if  we  except  the  dog-watch,  between  four 
and  eight  in  the  evening,  that  contains  two  reliefs,  each  of 
which  are  only  two  hours  on  deck.  The  intent  of  this  is 
to  change  the  period  of  the  night-watch  every  24  hours ;  fo 
that  the  party  watching  from  8  till  12  in  one  night,  (hall 
watch  from  midnight  till  four  in  the  morning  on  the  fuc- 
ceeding  one.  In  France  the  duration  of  the  watch  is  ex¬ 
tremely  different,  being  in  fome  places  fix  hours,  and  ia 
others  feven  or  eight ;  and  in  Turky  and  Barbary  it  is  ufu- 
ally  five  or  fix  hours. 

A  fhip’s  company  is  ufually  clafied  into  two  parties- ;  one 
of  which  is  called  the  Jlarboard  and  the  other  the  larboard 
watch.  It  is,  however,  occafionally  feparated  into  three  di¬ 
vifions,  as  in  a’ road  or  in  particular  voyages. 

In- a  fhip  of  war  the  watch  is  generally  commanded  by  a 
lieutenant,  and  in  merchant-fhips  by  one  of  the  mates ;  fo 
that  if  there  are  four  mates  in  the  latter,  there  are  two  in 
each  watch  ;  the  firft  and  third  being  in  the  larboard,  and 
the  fecond  and  fourth  in  the  llarboard  watch  :  but  in  the 
navy,  the  officers  who  command  the  watch  ufually  divide 
themfelves  into  three  parties,  in  order  to  lighten  their  duty^ 

Watch,  is  alfo  uied  for  a  fmall  portable  movement,  or 
machine,  for  the  meafnring  of  time  \  having  its  motion  re- 
gulated  by  a  fpiral  fpring.  Watehe3> 
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Watches,  ftnftly  taken,  arc  all  fuch  movements  as  (how 
the  parts  of  time  ;  as  clocks  are  fuch  as  publifh  it,  by  lin¬ 
king  on  a  bell,  &c.  But  commonly  the  name  watch  is  ap¬ 
propriated  to  fuch  as  are  carried  in  the  pocket ;  and  dock 
to  the  large  movements,  whether  they  flrike  the  hour  or 
not.  See  Clock. 

The  invention  of  fpring  or  pocket-watches  belongs  to  the 
prefeut  age.  It  is  true,  we  find  mention  made  of  a  watch 
prefented  to  Charles  V.  in  the  hiftory  of  that  prince  :  but 
this,  in  all  probability,  was  no  more  than,  a  kind  of  clock  to 
be  fet  on  a  table,  fome  refemblance  whereof  we  have  flill 
remaining  in  the  ancient  pieces  made  before  the  year  1670. 
There  was  aifo  a  flory  of  a  watch  having  been  difeovered  in 
Scotland  belonging  to  king  Robert  Bruce  ;  but  this  we  be¬ 
lieve  has  turned  out  altogether  apocryphal.  The  glory  of 
this  very  ufeful  invention  lies  between  Dr  Hooke  and  M. 
Huyghens  ;  but  to  which  of  them  it  properly  belongs,  has 
been  greatly  difputed ;  the  Englifl*  aferibing  it  to  the  form¬ 
er,  and  the  French,  Dutch,  See.  to  the  latter.  Mr  Derham, 
in  his  Artificial  Clockmaker,  fays  roundly,  that  Dr  Hooke 
was  the  inventor  ;  and  adds,  that  he  contrived  various  ways 
of  regulation.  One  way  was  with  a  loadftone  :  Another 
with  a  tender  flraight  fpring,  one  end  whereof  played  back¬ 
wards  and  forwards  with  the  balance  ;  fo  that  the  balance 
was  to  the  fpring  as  the  bob  to  a  pendulum,  and  the  fpring 
as  the  rod  thereof :  A  third  method  was  with  two  balances, 
of  which  there  were  divers  forts  ;  fome  having  a  fpiral 
fpring  to  the  balance  for  a  regulator,  and  others  without. 
But  the  way  that  prevailed,  and  which  continues  in  mode, 
was  with  one  balance,  and  one  fpring  running  round  the  up¬ 
per  part  of  the  verge  thereof :  Though  this  has  a  difadvan- 
tage,  which  thofe  with  two  fprings,  See,  were  free  from  ;  in 
that  a  fudden  jerk,  or  confufed  fhake,  will  alter  its  vibrations, 
and  put  it  in  an  unufual  hurry. 
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The  time  of  thefe  inventions  was  about  the  year  1 658  ;  Watch, 
as  appears,  among  other  evidences,  from  an  inscription  on 
one  of  the  double  balance  watches  prefented  to  king 
Charles  II.  viz.  Rob.  Hooke  invert .  1658.  T.  Tompion fecit  y 
1675.  The  invention  prefently  got  into  reputation,  both 
at  home  and  abroad ;  and  two  of  them  were  feat  for  by  the 
dauphin  of  France.  Soon  after  this,  M.  Huygens’s  watch 
with  a  fpiral  fpring  got  abroad,  and  made  a  great  aoife  in 
England,  as  if  the  longitude  could  be  found  by  it.  It  is 
certain,  however,  that  his  invention  was  later  than  the  year 
1673,  when  his  book  de  Horol.  Ofcillat.  was  publifhed;  where¬ 
in  he  has  not  one  word  of  this,  though  he  has  of  feveral 
other  contrivances  in  the  fame  way. 

One  of  thefe  the  lord  Brouncker  fent  for  out  of  France, 
where  M.  Huygens  had  got  a  patent  for  them.  This  watch 
agreed  with  Dr  Hooke’s  in  the  application  of  the  fpring 
to  the  balance  ;  only  M.  Huygens’s  had  a  longer  fpiral 
fpring,  and  the  pulfes  and  beats  were  much  flower.  The 
balance,  inftead  of  turning  quite  round,  as  Dr  Hooke’s, 
turns  feveral  rounds  every  vibration. 

Mr  Derham  fuggefts,  that  he  has  reafon  to  doubt  M. 
Huygens’s  fancy  fiifi  was  fet  to  work  by  fome  intelligence 
he  might  have  of  Dr  Hooke’s  invention  from  Mr  Olden¬ 
burg,  or  fome  other  of  his  correfpondents  in  England  ;  and 
this,  notwithftanding  Mr  Oldenfworth’s  attempt  to  vindi¬ 
cate  himfelf  in  the  Philofophical  Tranfa&ions,  appears  to 
be  the  truth  (a).  Huygens  invented  divers  other  kinds  of 
watches,  fome  of  them  without  any  firing  or  chain  at  all ; 
which  he  called,  particularly,  pendulum  watches . 

Striking  Watches  are  fuch  as,  befides  the  proper  watch- 
part  for  meafuring  ©f  time,  have  a  clock-part  for  Unking 
the  hours,  Sec. 

Repeating^  Watches ,  are  fuch  as  by  pulling  a  firing,  Sec* 
repeat  the  hour,  quarter,  or  minute,  at  any  time  of  the  day 
5  l  2  or 


(a)  To  expefl  perfe&ion  in  a  work  of  this  extent  would  be  unreafonable,  and  we  trufl  to  the  candour  of  our  readers 
for  their  acceptance  of  our  belt  endeavours  ;  we  hold  ourfclves  much  obliged  to  them  for  their  communications  of  every 
remark  which  may  enable  us  to  render  the  Encyclopaedia  Britannica  -  more  worthy  of  that  mod  encouraging  reception 
which  it  has  met  with  from  the  Public.  To  the  regular  ieries  of  articles,  the  prefent  Editor  had  once  reafon  to  believe 
that  a  Supplement  was  to  be  annexed,  which  fhould  include  not  only  thofe  additions  which  have  been  made  to  the  circle 
°f  *!le  /c^eilces  during  the  progrefs  of  the  work,  but  like  wife  fuch  articles  as  he  or  his  predeceffor  had,  through  their  un¬ 
remitting  occupation  or  their  ignorance,  differed  to  efcape  their  notice.  Tn  that  Supplement  he  would  have  corrc&cd  all 
fuch  errors  or  miftakes  in  the  work  as  might  have  been  difeovered  by  himfelf  or  pointed  out  to  him  by  his  Correfpondents. 
Blit  he  is  no  Proprietor,  and  cannot  announce  the  publication  of  a  Supplement  but  as  an  event  of  great  uncertainty.  He  is 
therefore  much  obliged  to  his  highly  refpedted  friend  and  correfpondent  who  has  put  it  in  his  power  at  prefeut  to  do  juflice  to 
i  rnemory  °f  Robert  Hooke  ;  one  of  the  greateft  ornaments  of  the  Royal  Society  of  London  during  the  time  of 

Sits  infant  Hate  and  juvenile  vigour,  and  one  of  the  moil  extenfive  and  inventive  geniufes  that  the  world  has  ever  fecu. 

In  the  article  Hautefeuille,  we  aferibe  to  that;  author  the  invention  of  the  regulating  or  balance  fpring  of  a  watch, 
by  which  its  motion  is  made  as  truly  equable  as  by  a  pendulum.  This  is  verified  by  the  watches  of  Harrifon,  Arnold,  and 
others,  which  do  not  deviate  from  equable  motion  above  one  fecond  in  feveral  days.  That  the  importance  of  this  is 
acknowledged  by  the  intelligent  Public  ,  is  evident  from  the  ferious  and  repeated  deliberations  of  the  Britifh  Senate,  and 
the  high  rewards  which  it  has  given  to  the  makers  of  fuch  watches  ;  and  we  truft  that  this  will  appear  to  fuch  of  our 
leaders  as  are  not  fo  much  intcrefled  in  mechanical  performances  a  fufficient  excufe  for  our  anxiety  to  give  the  honour  of 
the  invention  to  its  right  owner.  We  had  colle&ed  from  our  fearches  that  Mr  Huyghens  had  difeovered,  by  his  analylis 
of  pendulous  motions,  what  kind  of  motion  would  be  produced  by  any  kind  of  varying  force,  and  that  a  force  varying  in 
the  proportion  of  its  diflance  from  the  place  of  refl  would  produce  ifochronous  vibrations,  whatever  might  be  their  ex¬ 
tent  ;  and  had  made  experiments  on  the  force  of  fprings,  and  found  them  to  vary  according  to  this  very  law.  In  conse¬ 
quence  of  this,  he  faw  that  a  balance-watch  might  be  made  to  anfwcr  the  fame  end  with  his  cycloidal  pendulum-clock, 
which  he  had  been  for  feveral  years  trying  to  fit  tor  the  difeovery  of  the  longitude  of  a  fhip  at  fea,  under  the  proteftion 
of  the  States  of  Holland  and  the  court  of  France,  having  obtained  a  patent  monopoly  from  the  States  and  from  Louis 
XIV.  When,  after  repeated  difappointments,  he  introduced  his  propofed  watches,  with  fanguine  hopes  of  their  per¬ 
formance,  but  before  any  trial,  and  applied  for  fuch  an  exteniion  of  his  patent  as  fhould  alfo  comprehend  a  balance  regu¬ 
lated  by  a  fpring,  he  was  oppofed  by  the  watch-markers,.  They  had  willingly  acquiefced  in  his  exclnfive  right  to  the 
pendulum-clock,  which  was  entirely  his  own  demefne  ;  but  they  could  not  help  coniidering  this  extenfion  of  his  patent  as 
■«n  encroachment  on  a  common  which  they  had  pofiefled  from  time  immemorial.  The  oppofition  was  general  both  in 

Holland 
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Watch.  or  night. — This  repetition  was  the  invention  of  Mr  Barlow,  the  king  and  council 
(®rfWV"w  and  nr  it  put  in  pradic  by  him  in  larger  movements  or  clocks 
about  the  year  1676.  The  contrivance  immediately  fet 
the  other  artifts  to  work,  who  foon  contrived  divers  ways 
of  effe&ing  the  fame.  But  its  application  to  pocket-watches 
was  not  known  before  king  James  the  Second’s  reign.; 
when  the  ingenious  inventor  above-mentioned,  having  direct¬ 
ed  Mr  Thompfon  to  make  a  repeating  watch,  was  Melt¬ 
ing  a  patent  for  the  fame.  The  talk  of  a  patent  engaged 
Mr  Quare  to  refume  the  thoughts  of  a 


like  contrivance, 

which  he  had  had  in  view  fome  years  before  :  he  now  effect¬ 


ed  it  ;  and  being  preffed  to  endeavour  to  prevent  Mr 
Barlow’s  patent,  a  watch  of  each  kind  was  produced  beiore 
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upon  trial  of  which,  the  preference 
was  given  to  Mr  Quare’s.  The  difference  between  them 
was,  that  Barlow’s  was  made  to  repeat  by  pufhing  in  two 
pieces  on  each  fide  the  watch-box  ;  one  of  which  repeated 
the  hour,  and  the  other  the  quarter  :  whereas  Qmire’s  was 
made  to  repeat  by  a  pin  that  (luck  out  near  the  pendant, 
which  being  tlirult  in  (as  now  it  is  one  by  thrufting  in  the 
pendant  itielf),  repeated  both  the  hour  and  quarter  with 
the  fame  tliruft. 

Of  the  Meehan  fm  of  a  Watch,  properly  fo  called. 
Watches,  as  well  as  clocks,  are  compoied  of  wheels  and  pi¬ 
nions,  and  a  regulator  to  direct  the  quicknefs  or  flownefs  of 
the  wheels,  and  oi  a  fpring  which  communicates  motion  to 

the 


Watci 


Holland  and  in  Fiance,  and  naturally  came  to  the  knowledge  of  Mr  Hautefeuille.  This  perfon  was  confcious  of  a  double 
right  to  oppofe  this  encroachment,  having  alfo,  though  perhaps  empirically,  and  without  principle,  dilcavered  that  a 
fpring,  applied  to  the  balance  of  a  watch,  produced  a  lurprihng  equability  of  vibration;  and  hop;- d  by  its  means  to  pro  lice  , 
a  perfect  ilochronifm.  By  Mr  Haute feuille’s  oppofition  the  effect  of  the  I’rench  patent  was  flopped  or  want  0l  ieRl* 
ilration.  The  Dutch  patent  was  however  expeded,  and  trials  were  made.  But  their  refult  was  un  a vouia  e  ,  many 
things  were  wanting  hefides  the  true  adjuftment  oi  the  regulating  power  of  the  balance- ipring*  Scientific  mec  lames  was 
then  in  its  infancy,  Galileo  was  dead,  Newton  was  but  beginning  his  glorious  career;  Huyghens  therefore  ha  tew  a - 

lifiants.  ...  .  , 

The  Royal  Society  of  London  was  juft  founded,  and  Charles  II.  or  his  brother  the  duke  of  \ork,  law,  like  a  prince,  hmt 
conducive  their  labours  would  be  to  public  profperity,  and  particularly  to  the  improvement  of  navi  >ation.  The  ,  mg 
therefore  enjoined  them  to  turn  much  of  their  attention  to  this  objed  :  he  eftablifhed  the  Royal  Obkrvatory  at  Green¬ 
wich  for  this  exprefs  purpofe  ;  and  the  parliament  held  out  encouragement  for  the  difeovery  of  the  longitude,  it  was  na¬ 
tural  therefore  for  Mr  Huyghens  to  look  to  this  quarter  for  encouragement  ;  and  if  any  one  will  ta*e  the  pams  to  com- 
pare  the  dates  of  Mr  Huygliens’s  mathematical  labours,  after  his  differtation  on  the  pendulum,  and  11s  coirepon  ^ace 
with  the.  Britifh  literati,  till  he  was  elected  member  of  the  Royal  Society,  his  private  correfpondence  afterward .  with  ivl! 
Oldenburgh,  a  German,  their  fecretary,  and  his  public  correfpondence  with  him  as  fecretary  oi  the  Society,  he  will  obierve 

the  operation  of  fomething  more  than  lcientilic  zeal.  ...  ,  .  ,  , 

This  correfpondence,  however,  did  not  anfwer  Mr  Huyghens’s  hopes for  it  informed  him  that  the  ground  had  been 
preoccupied  by  Mr  Hooke,  who  had  long  before  difeovered,  that  a  fpring  properly  applied  to  a  watch-balance  womd  pro- 
duce  ifochronous  vibratious,  and  had  alio  long  ago  applied  for  a  Royal  patent  ior^  the  monopo  y.  e  11  01  y  o  t  is 
aoplication  is  cuiious,  as  a  mere  matter  of  anecdote  ;  and  it  is  inftrudive,  while  it  is  humiliating  to  human  vanity,  mow¬ 
ing  us,  that  even  in  the  greateft  chara&ers,  genius  and  talents,  and  noble  and  undoubted  virtues,  may  exiit.  along  witi 
fome  of  our  lefs  honourable  propeniities,  and  cannot  altogether  hinder  their  operation.  There  never  was  a  time  in  vvhic.i 
it  was  more  proper  that  every  one  of  11s  ftiould  have  a  monitor,  who  ihould  Sometimes  call  out  aloud  to  us,  emem- 
ber  that  thou  art  a  man,”  than  the  perfent,  when  fanatic  vanity,  under  the  talk.  and  abufed  name  of  plnlo/ophy,  is  wa¬ 
ging  war  with  every  thing  that  is  good  or  true,  and  threatens  to  plunge  the  cultivated  portions  of  the  human  race  into 
their  former  barbarifm,  with  the  horrid  addition  of  the  habits  of  favage  atrocity  ;  while  the  voice  of  religion  which  would 
call  us  together  as  the  children  of  one  parent,  is  ftifled  amidft  the  yells  of  brother  fiends.  We  hope  for  mdu  gence, 
while  we  endeavour*  in  a  few  words,  to  make  the  hiftory  of  this  invention  as  clear  as  can  be  expeded  in  a  fubject  wincti 
does  not  fo  fenfibly  intereft  the  public  in  general,  and  after  fuch  a  long  interval  of  time. 

Mr  Hooke,  from  his  infancy,  had  a  ftrong  prediledion  for  mechanics  ;  he  had  alfo  a  ftrong  propenfity  to  iyitein* 
making  ;  and,  from  his  iirft  years  of  ferious  occupations,  entertained  a  notion,  that  every  thing  might  be  formed  into  a 
fyftem,  and  that  nothing  could  be  profecuted  with  any  well  founded  profped  of  improvement  unlefs  it  was  fo  treated 
HI s  am  azingly  comprehenfive  genius  giafped  at  every  thing  which  came  under  his  observation  ;  and  he  immediately  began 
to  form  a  fyftera  about  it. — His  writings  are  full  of  icraps  of  fuch  fyftematic  views  ;  many  of  them,  it  muft  be  acknovo 
ledged,  hafty,  inaccurate,  and  futile,  but  ftill  fyftematicaL  He  called  them  algebras,  and  confidered  them  as  having  a 
fort  of  inventive  power,  or  rather  as  means  of  difeovering  things  unknown  by  a  procels  fomewhat  fimilar  to  that  art.  L* 
valued  himfelf  highly  on  account  of  this  view  of  fcience,  which  he  thought  peculiar  to  himfelf ;  and  he  frequently  fpe^*  * 
of  others,  even  of  the  moft  eminent,  as  childifhly  contenting  themfelves  with  partial  views  of  the  corners  ot  tilings.  c 
was  likewife  very  apt  to  confider  other  inventors  as  encroachers  on  his  fyftems,  which  he  held  as  a  kind  of  property, 
xng  ferioufly  determined  to  profecute  them  all  in  their  turn,  and  never  recollecting  that  any  new  object  immediately  ca  *e  . 
him  off,  and  engaged  him  for  a  while  in  the  moft  eager  purfuit.  Id  is  algebras  had  already  given  him  many  (ignal  e  ps, 
and  he  had  no  doubt  of  their  carrying  him  through  in  every  inveftigation*  Stimulated  by  this  overfond  expedition,  w^n 
a  difeovery  was  mentioned  to  him  he  was  too  apt  to  think  and  to  fay,  that  he  had  long  ago  invented  the  lame  thnig  , 
when  the  truth  probably  was,  that  the  courfe  of  his  fyftematic  thoughts  on  the  fubjeds  with  which  it  was  connected  n 
really  fu^gefted  it  to  him,  with  fuch  vivacity,  or  with  fuch  notions  of  its  importance,  as  to  make  him  let  it  down  m 
regiiter  in°its  own  fyftematic  place  ((ov  this  was  his  conftant  pradice,  woithy  of  luch  a  genius,  and  of  immenle  lervuc 
to°all  inquifitive  men).  But  it  was  put  out  ot  his  mind  by  fome  new  ohjed  of  purfuit.  We,  at  this  time,  can  hardly  con¬ 
ceive  the  ardour  with  which  every  thing  was  treated  in  thofe  youthful  days  of  Icientific  novelty.  .  M 

Idis  favourite  algebra,  of  which  he  frequently  fpeaks  as  an  invaluable  treaiure,  and  the  fource  of  all  his  reputation,  Ww 
his  Mechanical  Algebra  or  Method  of  Mechanic  Invention.  He  fays,  that  no  qudlion  in  mechanics  could  be  propoiea  to 
him,  but  he  could  quickly  tell  whether  it  were  poffible  to  folve  it?  and  could  get  into  the  proper  track  for  tl lie  ioi iutio  . 
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the  whole  machine.  But  the  regulator  and  fpring  of  a 
watch  are  vaftly  inferior  to  the  weight  and  pendulum  of  a 
clock,  neither  of  which  can  be  employed  in  watehes.  In 
place  of  a  pendulum,  therefore,  we  are  obliged  to  life  a 
balance  (fig.  i.)  to  regulate  the  motion  of  a  watch  ;  and 
a  fpring  (tig.  2.)  which  ferves  in  place  of  a  weight,  to 
give  motion  to  the  wheels' and  balance. 

The  wheels  of  a  watch,  like  thofe  of  a  clock,  are  placed 
in  a  frame  formed  of  two  plates  and  four  pillars.  Fig.  3. 
reprefents  the  in  fide  of  a  watch,  after  the  plate  (fig.  4.)  is 
taken  off.  A  is  the  barrel  which  contains  the  fpring  (fig. 
2.)  ;  the  chain  is' rolled  about  the  barrel,  with  one  end  of  it 
fixed  to  the  barrel  A  (fig.  5.),  and  the  other  to  the  fufee  B. 
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When  a  watch  is  wound  up,  the  chain  which  was  upon  Watch, 
the  barrel  winds  about  the  fufee,  and  by  this  means  the  —nr** 
fpring  is  ftretched  ;  for  the  interior  end  of  the  fpring  is 
fixed  by  a  hook  to  the  immoveable  axis,  about  which  the 
barrel  revolves  ;  the  exterior  end  of  the  fpring  is  fixed  to 
the  infide  of  the  barrel,  which  turns  upon  an  axis.  It  i& 
therefore  eafy  to  perceive  how  the  fpring  extends  itfelf,  and 
how  its  elafticity  forces  the  barrel  to  turn  round,  and  con- 
fequently  obliges  the  chain  which  is  upon  the  fufee  to  un¬ 
fold  and  turn  the  fufee  ;  the  motion  of  the  fufee  is  commu¬ 
nicated  to  the  wheel  C  (fig.  5.) ;  then,  by  means  of  the  teeth, 
to  the  pinion  c ,  which  carries  the  wheel  D  ;  then  to  the  pi¬ 
nion  d ,  which  carries  the  wheel  E. ;  then  to  the  pinion  e9 

which 


Wortiinately  this  ptriUtd  in  iht  burning  .f  Cretan  College, 


5  perhaps,  like  the  reft,  nothing  more  than  feraps.  The  Corr 
768,  many  papers  of  Mr  Hooke’s  writings  in  the  Society’s  archives, 
*  •  *  ~  ~  r  li  r  nr  11  . .  part  Qf  which  lie  publifh- 


and  he  does  not  feem  to  have  replaced  it.  It  was 

who  favours  us  with  thefe  obfervations  faw,  in  t  t  ^  f 

which  had  evidently  been  refcned  from  the  flames,  and  had  been  in  the  poftemon  01  Mr  v\  after;  part  o  - 

ed,  and  would  have  given  more  had  he  lived.  Many  of  the  leaves  were  feraps,  perhaps  finglehnes;  many  had  dates  5 
many  of  them  were  fuch  as  would  be  fragments  of  this  mechanical  algebra.  Mr  Hoo^e  poiitively  ays,  1  a  1  ^as  7 
this  fyftem  that  he  difeovered  the  regulating  power  of  a  fpring.  And  this  brings  us  to  the  lubjed  in  hand,  to  w  ic  we 

hope  the  foregoing  obfervations  will  not  be  thought  too  long  a  preface.  .  ..  .,  n  m  1  ..A.*.. 

In  i6??  hfwas  admitted  into  the  Invisible  Society  at  Oxford, .and  was  particularly  patromted  by  Dr  Ward, .after- 


wards  biflioo  of  Salisbury,  who  inftru&ed  him  in  aftronomy,  and  ftrangly  recommended  to  his  mechanical  genius  the 
difeovery  of  fome  method  of  maintaining  the  vibrations  of  a  pendulum,  as  or  immenfe  fervice  to  the  altronomer.  ihiS 
Hooke  aceomoWhed  immediately,  and  thought  of  uling  pendulum  clocks  for  dilcovenng  the  longitude  at  lea;  and  hts 
method  of  mechanic  inventions  quickly  led  him,  he  fays,  to  the  difeovery  of  the  regulating  power  o  prings  as  equiva  en 
(nay,  he  fays,  fuperior)  to  that  of  gravity.  This  is  remarkable  ;  for  it  appears  that  he  had  at  that  time  mathematics 

enough  to  inform  him,  that  nothing  would  produce  ifochronons  vibrations  but  an  acceleiative  force  pi opor  lona  o  1 

fpace  ta  be  pnjjcd  through,  a  truth  neither  obvious  nor  eafily  come  at  ;  and  that  the  accelerative  action  o  gravi  y  on  a  com- 
mon  pendulum  was  not  exaftly  in  this  proportion:  but  hejlid  not  then  know the 


difeovery  referved  to  do  honour  to  Mr'Hdyghens.  Our  Corvefpondent  farther  informs  us,  that  he  reeolkas  feeing,  among 
the  feraps  of  Mr  Hooke’s  writing,  words  nearly  to  the  following  purpofc  :  “  I  o  produce  a  tranflation  of  a  moveabls 
thus  - - —  or  thus - in  the  fame  time,  requires  a  prefling  power  thus 


will  evidently  appear  to  be  a  hafty  expreffion  of  a  force  as  the  diftance  to 
be  run  through.  He  had  found  by  experiments,  made  probably  with  other 
views,  that  the  force  of  a  fpring  was  proportional  to  its  deviation  from  its 

*  r  n  1  .  \  •  1  . ,  .  _ _  kL  f  1  utli  ln=»  nmw  Aixr 


quiefeent  fhape,  and  this  whatever  was  its  fhape.  Of  this  truth  he  now  faw 


or  thus 


This 


the  value,  and  marked  it  in  hie  regifter,  and  gave  it  to  his  friends,  agreeably  to 
the  cuftom  of  the  times,  in  the  form  of  a  cipher  ce ,  hi,  ncy  sss ,  tt9  uu  ;  whieh  1 
was  afterwards  explained  “  Ut  tenjio+fic  n>is.yi  .  .  •  ,  ,  « 

Mr  Boyle  was  then  his  chief  patron,  and  to  him  he  communicated  hisfeheme  of  mcKfuri ng  time  accnratdy  by  a  balance- 
watch  regulated  by  a  fpring  ;  and  (bowed  him  watches  io  conftruCted,  which  performed  with furprifing  accuracy.  Irr>> 
*  mediately  after  the  Reftoration,  Mr  Boyle  acquainted  Lord  Brouncker  and  Sir  Robert  Moray,  the  moll  eminent  gentle¬ 
men  of  the  age  for  mathematical  learning,  and  for  natural  knowledge  in  general,  with  Mr  Hooke’s  difeovery  and  fcherne; 
and  thofe  gentlemen  encouraged  him  to  apply  for  a  patent,  and  even  drew  up  a  form  for  an  a&  of  parliament,  to  give  him 
a  profit  on  his  invention  by  a  duty  on  (hipping.  This  draught  was  fhown  to  the  king,  and  he  granted  a  warrant  tor  a 
patent  to  Mr  Hooke  for  14  years;  which  warrant  was  in  the  pofteinon  of  Mr  Waller. 

It  appears  that  thefe  gentlemen  were  fo  fenfible  of  the  merits  of  the  invention,  and  fo  confident  of  its  fucceis,  that  they 
affociated  thcmfelves  with  Dr  Hooke  in  the  profecution  of  it.  But  in  what  relped  they  were  to  contribute,  befides  their 
influence  in  procuring  the  patent  and  the  a 61  of  parliament,  does  not  appear.  There .remained,  however,  in  Mr  Waller  s 
pofleftion  feveral  fcrolls  and  drafts  of  a  mutual  agreement  between  them  to.  this  effe&  :  In  one  of  them  it  was  agreed, 
that  if  the  profits  Humid  exceed  L.  6000,  Mr  Hooke  fhould  have  |ihs  of  the  overplus ;  if  it  fhould  be  only  L- 4000,  he 
IhoiiH  have  & c.  they  having  the  reft;  and  that  Dr  Hooke  fhould  be  declared  the  author  and  inventor.  It  is  probable 

that  they  were  to  advance  the  money  neceftary  for  carrying  on  the  trade  of  watchmaking. — Many  alterations  were  made  in 
the  terms  of  agreement;  and  it  appears,  that  before  any  thing  definitive  was  done,  Hooke  was  difgufted,  becauie  they  in- 
fitted,  that  if  they  or  any  other  perfon  fhould  fall  on  any  way  of  improving  on  thefe  principles,  they  fhould  enjoy  the  be¬ 
nefit  of  it  during  the  currency  of  the  patent.  This  he  fl ally  ref Qfed  ;  fay-ini,  that  it  was  faerie  fnventis  adders.  It  is  pro¬ 
bable  that  his  manner  of  refufal,  which  never  was  gracious  or  polite,  might  offend  per  foils  o^  their  rank,  and  contribute 
to  put  an  end  to  the  whole  affair  ;  lor  it  never  went  farther,  and  Hooke  became  much  more  retentive  and-  dole,  than 
formerly. 


p ao-e  247.  of  the  Society’s  Regifter,  in  1660,  mention  is  made  of  Hooke’s  watches  for  the  pocket,-  where  the  motion  ^ 
regulated  by  fprings.  Now  Hooke,  in  his  firft  watches,  employed  two  op  polite  fpring?,  ftraight,  and  aSmg  on 
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Watch.  whieh  carries  the  wheel  F  ;  then  to  the  pinion  /,  upon 
i— — "  which  Is  the  balance-wheel  G,  whofe  pivot  runs  in  the  pieces 
A  called  the  potance ,  and  B  called  a  follower ,  which  are  fix¬ 
ed  on  the  plate  fig.  4.  This  plate,  of  which  only  a  part  13 
reprefented,  is  applied  to  that  of  fig.  3.  in  fucii  a  manner 
that  the  pivots  of  the  wheels  enter  into  holes  made  in  the 
plate  fig.  3.  Thus  the  impreffed  force  of  the  fpring  is  com¬ 
municated  to  the  wheels  :  and  the  pinion  /being  then  con¬ 
nected  to  the  wheel  F,  obliges  it  to  turn  (fig.  5.)  This 
wheel  ads  upon  the  palettes  of  the  verge  1,2,  (fig.  1.),  the 
axis  of  which  carries  the  balance  HH,  (fig.  1.)  The  pivot 
I,  in  the  end  of  the  verge,  enters  into  the  hole  c  in  the  po¬ 
tance  A  (fig.  4.)  In  this  figure  the  palettes  are  reprefent¬ 
ed  ;  but  the  balance  is  on  the  other  fide  of  the  plate,  as  may 
be  ieen  in  fig.  6.  The  pivot  3  of  the  balance  enters  into 
a  hole  of  the  cock  BC  (fig.  7.),  a  perfpedive  view  of 
which  is  reprefented  in  fig.  8.  Thus  the  balance  turns 
between  the  cock  and  the  potance  c  (fig.  4.),  as  in  a  kind 
of  cage.  The  adion  of  the  balance-wheel  upon  the  pa¬ 
lettes  1,  2  (fig.  1.),  is  the  fame  with  what  we  have  deferibed 
with  regard  to  the  fame  wheel  in  the  clock  ;  /.  e.  in  a 
watch,  the  balance  wheel  obliges  the  balance  to  vibrate 
backwards  and  forwards  like  a  pendulum.  At  each  vibra¬ 
tion  of  the  balance  a  palette  allows  a  tooth  of  the  balance- 
wheel  to  efcape ;  fo  that  the  quicknefs  of  the  motion  of 
the  wheels  is  entirely  determined  by  the  quicknefs  of  the  vi¬ 
brations  of  the  balance  ;  and  thefe  vibrations  of  the  balance 
and  motion  of  the  wheels  are  produced  by  the  adion  of  the 
Jpring. 

But  the  quicknefs  or  fiownefs  of  the  vibrations  of  the 
balance  depend  not  folely  upon  the  adion  of  the  great  fpring, 
but  chiefly  upon  the  adion  of  the  fpring  a ,  h ,  c ,  called  the 
fpiral fpring  (fig.  9.),  fituated  under  the  balance  H,  and 
reprefented  in  perfpedive  (fig.  6.)  The  exterior  end  of 
the  fpiral  is  fixed  to  the  pin  a9  (fig.  9.)  This  pin  is  ap¬ 
plied  near  the  plate  in  a ,  (fig.  6.)  ;  the  interior  end  of  the 
fpiral  is  fixed  by  a  peg  to  the  centre  of  the  balance.  Hence 
if  the  balance  is  turned  upon  itfelf,  the  plates  remaining  im¬ 
moveable,  the  fpring  will  extend  itfelf,  and  make  the  balance 
perform  one  revolution.  Now,  after  the  fpiral  is  thus  ex¬ 
tended,  if  the  balance  be  left  to  itfelf,  the  elafticity  of  the 
fpiral  will  bring  back  the  balance,  and  in  this  manner  the  al¬ 
ternate  vibrations  of  the  balance  are  produced. 

In  fig.  5.  all  the  wheels  above  deferibed  are  reprefented" 
in  fuch  a  manner,  that  you  may  eafily  perceive  at  fir  ft.  fight 


how  the  motion  is  communicated  from  the  barrel  to  the  ba*  Witch 
lance.  |j  t 

In  fig.  to.  are  reprefented  the  wheels  under  the  dial-plate  ^ater« 
by  which  the  hands  are  moved.  The  pinion  a  is  adjufted"*"^ 
to  the  force  of  the  prolonged  pivot  of  the  wheel  D  (fig.  5.^ 
and  is  called  a  cannon  pinion .  This  wheel  revolves  in  an 

hour.  The  end  of  the  axis  of  the  pinion  a9  upon  which 
the  minute-hand  is  fixed,  is  fquare  *,  the  pinion  (fig.  10.)  is 
indented  into  the  wheel  b9  which  is  carried  by  the  pinion  a . 

Fig.  11.  is  a  wheel  fixed  upon  a  barrel,  into  the  cavity  of 
which  the  pinion  a  enters,  and  upon  which  it  turns  freely. 

This  wheel  revolves  in  1  2  hours,  and  carries  along  with  it 
the  hour-hand.  For  a  full  account  of  the  principles  upon 
which  watches  and  all  time-keepers  are  conftruded,  we  muft 
refer  our  readers  to  a  ftiort  treatife,  entitled  Thoughts  on  the 
Means  of  improving  Watches ,  by  Thomas  Mudge. . 

WATCH-glaffesy  in  a  fhip,  are  glaffes  employed  to  meafure 
the  period  of  the  watch,  or  to  divide  it  into  any  number  of 
equal  parts,  as  hours,  half-hours,  &c.  fo  that  the  feveral 
ftations  therein  may  be  regularly  kept  and  relieved,  as  at  tho 
helm,  pump,  look-out,  &c» 

WATCHING,  in  medicine,  is  when  the  patient  can¬ 
not  fleep.  In  fevers  it  is  a  dangerous  fymptom,  and  if  long 
continued  ends  in  a  delirium. 

WATER,  a  well  known  fluid,  diffufed  through  the  at- 
mofphere,  and  over  the  fur  face  of  the  globe,  and  abounding 
in  a  certain  proportion  in  animals,  vegetables,  and  minerals.  x 
The  ufes  of  water  are  fo  univerfally  known,  that  it  would Ufesof 
be  fuperfiuous  to  enumerate  them  in  this  article.  It  is  ef-water# 
fential  to  animal  and  vegetable  life ;  it  makes  eafy  the  in- 
tercourfe  between  the  moft  diftant  regions  of  the  world; 
and  it  is  one  of  the  moft  ufeful  powers  in  the  mechanic  arts. 

It  is  often  found  combined  with  various  fubftances,  and  is 
then  frequently  beneficial  in  curing  or  alleviating  difeafes. 

Thofe  properties  of  water  which  fit  it  for  anfwering  mecha¬ 
nical  purpofes  are  explained  in  other  articles  of  this  Work  (fee 
Hydrostatics, Pneumatics,  n°  3.  Resistance,  and  Ri¬ 
vers)  ;  but  it  ftill  remains  for  us  to  give  an  account  of  the  late 
celebrated  difeovery  of  the  compolition  of  water,  and  the  vari¬ 
ous  fubftances  which  are  often  found  chemically  united  with  it.  ^ 
The  ancient  philofophers  confidered  water  as  one  of  theNottranf* 
four  elements.  During  the  age  of  the  alchymifts,  when  it  mutable 
was  believed  that  different  fubftances  could  be  converted  into  *at0  cau^ 
gold,  it  was  alfo  an  opinion,  adopted  by  many,  that  water 
could  be  changed  into  earth.  Even  fo  late  as  the  time  of  Mr 
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lance  by  a  filk  fibre  rolled  round  the  cylindric  axis  of  the  balance.  Mr  Hooke,  long  after  this,  complained  to  the  Society 
of  Mr  Oldenburgh’s  communicating  this  and  other  things  to  Huyghens,  with  whom  he  had  an  intimate  coirefpondence. 
In  1665  Sir  Robert  Moray  wrote  a  letter  to  Mr  Oldenburgh,  prefuming,  from  his  intimacy  with  Mr  Huyghens,  that  he 
would  know  how  foon  kis  watches  would  be  ready,  and  defired  him  to  afk  Mr  Huyghens,  “  Whether  he  did  not  apply  a 
jpring  to  the  axis  of  the  balance  ?”  and  if  he  fhould  fay  any  thing  to  that  purpofe,  then  to  tell  him  what  Hooke  had  done 
in  that  way9  and  that  he  intended  more.  N.  B .  Before  this  time  the  treaty  had  been  dropped,  and  there  appeared  to  Sir 
Robert  no  farther  need  of  concealment. 

From  thefe  and  other  fads  that  might  be  produced,  we  think  it  moft  evident  that  Mr  Hooke  invented  the  regulating 
fpring  of  a  watch,  by  which  it  is  made  perfedly  adequate  to  the  purpofe  of  finding  the  longitude  at  lea;  that  he  invented 
it  eight  or  ten  years  before  Mr  Huyghens  thought  of  fuch  a  thing,  and  fifteen  years  before  he  publifhed  it  in  the  Journal 
des  Sgavans  in  1674. 

Our  readers  cannot  fail  of  making  fome  remarks  on  this  anecdote,  which  will  perhaps  extenuate  a  little  Mr  Hooke’s 
morale  behaviour,  and  explain,  and  perhaps  excufe,  his  difpofition  to  boaft  of  his  own  inventions  and  arrogate  thofe  of 
others.  If  any  of  the  exprefiions  in  the  article  allotted  to  his  name  fiiould  have  made  too  unfavourable  an  impreffion,  this 
note  may  help  to  foften  it.  We  do  not  think  that  it  can  be  inferred  from  thofe  fads  that  either  Hauteteuille  or  Huyghens 
purloined  Hooke’s  invention.  The  one  might  fall  upon  it  in  the  conrfe  of  his  many  experiments  ;  and  the  other,  from 
his  mathematical  difeoveries  of  the  requifites  for  ifochronoU9  vibrations,  might  be  induced  to  try  whether  fprings  afforded 
fuch  a  force.  -But  there  can  remain  no  doubt  but  that  Hooke  made  the  difeovery  like  a  philosopher.  If  to  this 
Work  any  Supplement  fhall  be  given  by  the  prefent  Editor,  he  will  endeavour  ftill  farther  to  wipe  away  the  obloquy 
which  has  been  call  upon  the  memory  of  Dr  Hooke  for  his  arrogance  in  claiming  the  merit  of  inventions  fuppofed  to  be 
the  property  of  others. 
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Boyle  this  fentlment  was  not  laid  afide.  He  relates,  that  were,  that  the  light  was  much  more  intenfc,  and  the  heat 

a  friend  of  his,  bv  diftillinir  a  quantity  of  water  an  hundred  much  greater.  .  -  ,  4 

a  menu  or  nw,  uy  u  v  _ _ During  the  fame  year,  and  after  the  publication  of  theMrCa. 

volume  of  Dr  Prieftley’s  works,  referred  to  above,  Mr  Ca-  vendifli  re- 

vendifh  repeated  the  experiments  of  Mr  Warltire  ;  but  peats  it 


times,  found  at  length  that  he  had  got  fix-tenths  of  the 
fh ft  quantity  in  earth  :  whence  he  concludes,  that  the  whole 
water,  by  further  profecuting  the  operation,  might  be  con¬ 
verted  into  earth.  Others  have  made  experiments  to  the 
fame  purpofe,  and  feemingly  with  the  fame  fuccefs ;  but 
the  deception  is  now  found  out.  Water  has  the  power  of 
corroding  the  hardeft  bodies,  even  glafs  itfelf,  by  long  di- 
geftion,  efpecially  when  affifted  by  heat ;  and  hence  thofe 
who  have  made  the  experiments  juft  mentioned  have  been 
themfelves  deceived,  by  fuppofing  the  earth  which  really 
came  from  the  containing  veffel  to  come  from  the  water. 

Margraaf  made  feveral  experiments  to  determine  whether 
water  be  tranfmutable  into  earth,  and  found  that  after  every 
diftillation  a  fediment  was  left.  Lavoifier  repeated  Mar- 
graaPs  experiments,  and  gave  the  explanation  which  we 
alluded  to,"  that  the  fediment  confifted  of  portions  of  the 
glafs  feparat^d  by  the  water.  Dr  131ack,  in  the  valuable 
courfe  of  le&ures  which  he  has  for  many  years  delivered, 
with  fo  much  honour  to  himfelf,  and  fo  much  to  the  ad- 
v?ncement  of  the  fcience  of  chemiftry,  goes  ft  ill  farther  : 
he  ingenioufly  fuppofes,  that  the  alkali,  which  is  an  effen- 
tial  ingredient  in  the  compofition  of  glafs,  unites  with  the 
water,  and  makes  the  glais  fvvell,  and  thus  occafions  fmall 
portions  of  it  to  be  detached 


JFI i/lor  teal  Account  of  the  Difeovery  of  the  Compofition  of  Water. 

That  water  is  not  a  fimple  but  a  compound  fubftance, 
confifting  of  a  mixture  of  vital  and  inflammable  air,  is  one 
of  the  mod  aftonifhing  and  important  difeoveries  which  has 
been  made  fince  the  origin  of  chemiftry,  or  indeed  fince  the 
origin  of  fcience.  The  hiftory  of  this  curious  and  intei eff¬ 
ing  difeovery  we  fhall  trace  back  with  as  much  precifion 
and  impartiality  as  pofiible  to  the  firft  hints  which  were 
thrown  out  upon  the  fubjeft,  and  endeavour  at  the  fame 
time  to  aflign  to  all  who  have  contributed  to  the  difeovery 
the  merit  to  which  they  are  reipe&ively  intitled.. 

The  firft  thing  that  led  chemifts  to  make  experiments 
concerning  the  compofition  of  water,  was  a  letter  which 
Mr  John  Warltire,  le&urer  in  natural  philofophy,  wrote  to 
Dr  Prieftley,  dated  Birmingham  18th  April  1781,  and 
publifhed  in  the  Appendix  to  the  5th  volume  of  Dr  Pneft- 
ley’s  Experiments  and  Ohfervatlons .  This  gentleman  had  long 
entertained  an  opinion  that  the  queftiou  “  whether  heat  be 
a  heavy  body,’’  might  be  determined  by  burning  inflam¬ 
mable  air  mixed  with  atmofpherical  air.  For  fome  time  he 
was  deterred  from  trying  the  experiment,  from  an  appre- 
henftori  that  the  confequences  of  palling  the  ele&rical  fpark 
through  fo  combuftible  a  mixture  might  be  attended  with* 
danger  ;  but  at  length,  being  encouraged  by  Dr  Prieftley, 
he  prepared  an  apparatus  for  the  purpofe.  He  got  a  cop¬ 
per  ball  weighing  14  oz.  and  fufficient  to  contain  three  wine 
pints,  with  a  (crew  ftopper  adapted  to  it,  fo  that  no  air 
could  efcape.  When  he  filled  this  ball  with  inflammable 
'  and  common  air,  and  made  the  ele&ric  fpark  to  pafs  thro 
it,  a  lofs  of  weight  was  obferved,  upon  an  average,  about  two 
grains.  When  the  fame  experiment  was  made  in  elofe  glafs 
veflels,  the  iniide  of  the  glafs,  though  clean  and  dry  before 
the  operation,  became  immediately  wvt  with  dew,  and  was 
lined  with  a  footy  fubftance.  When  Mr  Warltire  faw  the 
moifture,  he  faid  to  Dr  Prieftley,. that  it  confirmed  an  opi¬ 
nion  which  he  had  long  entertained,  that  common  air  de- 
pofits  its  moifture  when  it  is  phlogifticated.  After  this 
experiment  had  been  repeated  by  Dr  Prieftley  and  Mr 
Warltire  in  company,  they  next  fired  a  mixture  of  vital  and 
inflammable  air;  but  the  only  effe&a  which  they  obferved 
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vtnuHu  repeatec  me  experiment  ui  ~ — wirh  more 

though  the  veffel  which  he  ufed  held  24,000  grains  of  wa-^ 
ter,  and  though  the  experiment  was  repeated  feveral  times  PhiL  rran/% 
with  common  and  inflammable  air,  he  could  never  perceive  ayir  1784,  p. 
lofs  of  weight  of  more  than  one-fifth  of  a  grain,  and  common- 1  *6,  &e. 
ly  none  at  all.  In  all  thefe  experiments  Mr  Cavendifh  did 
not  perceive  the  leaft  footy  matter  ;  but  the  infide  of  the 
glafs  globe  became  dewy,  as  Mr  Warltire  had  obferved* 

The  inflammable  air  was  procured  from  zinc. 

That  he  might  examine  the  nature  of  the  dew,  he  burn¬ 
ed  500,000  grain  meafures  of  inflammable  air  with  two 
and  a  half  times  that  quantity  of  common  air,  and  the 
burned  air  was  made  to  pafs  through  a  glafs  cylinder  eight 
feet  long,  and  three  quarters  of  an  inch  diameter,  in  order 
to  depofit  the  dew.  Thefe  two  kinds  of  air  were  mixed 
and  fet  on  fire  by  a  lighted  candle.  In  a  fnort  time  135 
grains  of  water  were  condenfed  in  the  cylinder,  which  had 
no  tafte  nor  fmell,  and  which  left  no  fenfible  fediment  when 
evaporated  to  drynefs  ;  neither  did  it  yield  any  pungent 
fmell  during  the  evaporation  :  in  fhort,  it  feemed  pure  wa¬ 
ter.  From  this  experiment  Mr  Cavendifh.  concluded,  that 
when  inflammable  and  common  air  are  exploded  in  a  pro¬ 
per  proportion,  almoft  all  the  inflammable  air,  and  near 
one  fifth  ot  the  common  air,  lofe  their  elafticity,  and  are 
condenfed  into  dew  ;  which,  when  examined,  is  found  to 

be  pure  water.  .  5 

He  wiftied  next  to  examine  the  efteft  produced  by  finngHe  obtaih* 
a  mixture  of  vital  and  inflammable  air.  He  took  a  glafs 
globe  holding  8800  grain  meafures,  furnifhed  with  a  firing  vital 
cock,  and  an  apparatus  tor  firing  air  by  electricity .  The  and  inflam-* 

globe  was  exhaufted  of  its  air  by  an  air-pump,  and  then  a  mable  air. 
mixture  of  19,500  grain  meafures  of  dephlogifticated  air, 
and  37,000  of  inflammable  anv  was  conveyed  fucceffively 
from  a  glafs  jar,  inverted  in  water,  into  the  globe,  and  there 
fired  by  ele&ricity.  At  the  end  of  the  experiment,  when 
the  whole  air  was  confumedr  a  condenfed  liquor  was  found- 
in  the  globe,  weighing  about  30  grains,  which  was  fenfibly 
acid  to  the  tafte  ;  and,  by  faturation  with  fixed  alkali  and 
evaporation,  yielded  near  two  grains  of  nitre.  This  pro- 
du&  of  nitre  muff  have  been  occafioned  by  a  mixture  of 
azotic  gas,  which  had  combined  with  part  of  the  oxygene* 
or  dephlogifticated  air;  which  are  now  well  known  to  be 
the  component  parts  of  the  nitric  acid.  Thefe  experi¬ 
ments,  Mr  Cavendifh  informs  us,  were  made  in  1781.-  € 

Mr  Cavendifh  having  mentioned  thefe  experiments  to 
Prieftley,  that  gentleman  made  a  courfe  of  experiments  in  Cuven- 
order  to  inveftigate  the  fame  iubje&  ;  an  account  of  which  diih  repeat- 
is  publifhed  in  the  Philofophical  Tranfa&ions  for  1783,  anded  by  D * 
in  the  laft  volume  of  his  Experiments.  Having  formerly  Prieftley, 
obferved  feveral  remarkable  changes  in  fluid  fubftances,  in 
confequence  of  long  expofure  to  heat  in  glafs  veflels  her¬ 
metically  fealed,  Dr  Prieftley  formed  a  defign  of  expofmg 
all  kinds  of  folk!  fubftances  to  great  heats  in  elofe  veflels. 

As  many  fubftances  confifi  of  parts  fo  volatile  as  to  fly  off 
before  attaining  any  confiderable  degree .  of  heat  in  the 
ufual  preffure  of  the  atmofphere,  he  imagined  that  if  the 
fame  fubftances  were  compelled  to  bear  great  heats  under  a 
greater  preffure,  they  might  affume  new  forms,  and  under¬ 
go  remarkable  changes.  Happening  to  mention  thefe 
fdeas  to  Mr  Watt,  the  ingenious  improver  of  the.  fleam- 
engine,  Mr  Watt  mentioned  a  fimilar  idea  of  his,  that 
it  might  be  pofiible  to  convert  water  or  fleam  into  perma¬ 
nent  air,  „ 

For 


w 


Water, 
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Tor  many  years  before  this  period,  Mr  Watt  tells  us  he 
„ad  entertained  an  opinion,  that  air  was  a  modification  of 
Account  of  water,-  which  was  originally  founded  on  the  fads,  that  in 
jVir  Watt’s  moft  cafes  wherein  air  was  adually  made  (which  fhonld  be 
theory.  diflinguiffied  from  thole  wherein  it  is  only  extricated  from 
\ili'  fubfiances  containing  it  in  their  pores,  or  otherwife  united 
'"to  them  in  the  flate  of  air),  the  fubfiances  were  fuch  as 
were:  known  to  contain  water  as  one  of  their  conftituent 
parts  ;  yet  no  water  was  obtained  in  the  proceffes,  except 
what  was  known  only  to  be  loofdy  conneded  with  them, 
fuch  as  the  water  of  the  cryilallization  of  faks.  This  opi¬ 
nion  arofe  from  a  difeovery,  that  the  latent  heat  contained 
in  fleam  diminifhed  in  proportion  as  the  fenfible  heat  of  the 
water  from  which  it  was  produced  increafed.  In  other 
words,  the  deafer  the  fteam  was,  the  lefs  latent  heat  it 
contained. 

Having  been  informed  by  Dr  Prietlley  of  the  reftilt  of 
the  experiment  of  firing  a  mixture  of  dephlogiflicated  and 
inflammable  air,  Mr  Watt  was  enabled  to  form  the  very 
theory  which  has  been  fince  demonflrated  to  he  true.  “  Let 
us  confider  (fays  he)  what  obvioufly  happens  in  the  cafe  of 
the  deflagration  of  the  inflammable  and  dephlogiflicated  air. 
Thefe  two  kinds.of  air  unite  with  violence,  they  become 
red  hot,  and  upon  cooling  totally  difappear.  When  the 
vefTel  is  cooled,  a  quantity  of  water  is  found  in  it  equal  to 
the  weight  of  the  air  employed.  The  water  is  then  the 
only  remaining  produd  of  the  procefs  ;  and  water,  light, 
and  heat,  are  all  the  produds,  unlefs  there  be  forne  other 
matter  fet  free  which  efcapes  our  fenfes*  Are  we  not  then 
authorifed  to  conclude,  that  water  13  compofed  of  dephlo¬ 
giflicated  air  and  phlogiflon  deprived  of  part  of  their  latent 
Thil.  Tranf.Qx  elementary  heat;  that  dephlogiflicated  or  pure  air  is  com- 
cj^;Iy84/tfC P°fed  of  water  deprived  of  its  phlogiflon  and  united  to  ele- 
Meteor.  parmentarY  ^cat  an£^  %^lt:  i  an<^  that  the  latter  are  contained 
J.  a.  De  in  it  in  a  latent  Hate,  fo  as  not  to  be  fenfible  to  the  thermo¬ 
meter  or  to  the  eye ;  and  if  light  be  only  a  modification  of 
heat,  or  a  circumftance  attending  it,  or  a  component  part 
of  the  inflammable  air,  then  pure  or.  dephlogiflicated  air  is 
compofed  of  water  deprived  of  its  phlogiflon  and  united  to 
elementary  heat  ?* 

We  have  faid  that  the  theory  of  Mr  Watt  is  now  demon¬ 
flrated  to  be  true.  To  this  affertion  an  objedion  may  be 
raifed  from  the  language  in  which  he  flates  his  theory  ;  for 
be  explains  it  by  uiing  the  word  phlogiflon ,  a  word  which  is 
now  exploded  from  philofophy  as  the  name  of  an  imaginary 
fnbflance.  But  it  is  fufficient  to  reply,  that  Mr  Watt  ufe3 
the  word  phlogiflon  as  fynonymous  with  inflammable  air. 

It  may  be  proper  alfo  to  add,  that  the  pailage  quoted  above 
was  contained  in  a  letter  from  Mr  Watt  to  Dr  Prieflley, 
dated  the  26th  of  April  1783. 

Moil  of  the  experiments  hitherto  made  favoured  the  con- 
clufion  which  Mr  Watt  had  drawn;  but  fo  many  difficulties 
occurred  to  Mr  Cavendiffi  and  Dr  Prieflley,  that  they  Teem¬ 
ed  to  hefitate  about  the  theory  .  Dr  Pricfiley  in  particular, 
after  couiideration,  declaied  againit  it ;  while  Mr  Cavendifn 
only  waited  till  the  difficulties  fhould  be  removed.  In  the 
mean  time  experiments  were  made  in  a  different  quarter, 
whieh  gave  the  mofl  inconteflable  proofs  of  the  truth  of  the 
theory. 

M.  de  Luc  had  gone  to  Paris  in  January  1783.  During 
eftablifhed  ,his  ref  deuce  there,  he  received  »v  letter  from  Dr  Prieflley, 
by  experi-  announcing  the  refult  of  his  experiments  concerning  the  con- 
Parir  Ut  ver^lon  °*  water  into  air.  M.  de  Luc  immediately  commu- 
Jdees  fur  la  Heated  the  contents  of  this  letter  to  feveral  members  of  the 
JS'ieieor.  par  Academy  of  Sciences.  ;But  the  difficulties  which  had  oc- 
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both  of  Mr  Cavendiffi  and  of  Dr  Prieflley,  and  of  the  bpi* 

11  ions  of  Mr  Watt,  made  a  journey  to  Paris,  in  which  he 
had  an  opportunity  of  converfirig  on  this  fubjeft  with  the 
fame  gentlemen  of  the  Academy  to  whom  M.  de  Luc  had 
formerly  imparted  the  experiments  of  Dr  Prieflley.  Not- 
withflanding  the  additional  fads  which  he  was  enabled  to 
lay  before  them,  he  found  them  averie  from  admitting  the 
theory.  .  They  fuppofed  that  the  water  colkded  after  the 
combuflion  of  the  two  kinds  of  air,  had  been  di Helved  in 
them  before.  As  the  queflion  depended  upon  the  proof  of 
a  fadt,  they  refolved  however  to  make  the  proper  experi¬ 
ments  for  examining  it.  The  celebrated  Lavoiher  took 
this  experiment  upon  himfelf.  It  was  made  on  the  24th  of. 

June  in  the  pretence  of  Dr  Blagden  and  many  gentlemen 
of  the  academy;  and  the  fucceis  was  as  complete  as  the  mofl 
fanguine  imagination  could  have  conceived.  It  was  repeat¬ 
ed  by  Meffirs  Monge  and  Meunier,  and  the  fame  refult  was 
found.  The  compofition  of  water  was  now  therefore  put 
beyond  doubt,  and  is  now  almofl  univerfally  received  as  an 
unqueflionable  fad. 

As  we  wifh  upon  all  occafious  to  aferibe  to  all  eminent 
men  the  honour  which  they  deferve,  we  fhould  willingly  ef-eftimatc'  ° 
timate  the  comparative  merit  of  thofe  philofophers  who  were tile  merit 
mofl  adive  in  this  difeovery;  but  though  we  feel  ourfelves‘5 th°k 


difpofed  to  be  altogether,  impartial,  it  is  attended  with  f0?onceFIfd 


curred  to  Dr  Piieftley  prevented  them  from  acquiefeing  in 


Mr  Watt’s  theory.  In  the  month  of  June  following,  Dr 
T>l?-gden,  who  was  well  acquainted  with  all  the  experiments 
1  .5 


j-rr  1  •  T  _  in  thisdif- 

many  difficulties,  that  we  will  not  prefume  to  affirm  thatcovery. 

our  opinions  are  formed  with  perfed  accuracy.  With  re-  |° 
fped  to  Mr  Watt,  we  think  it  appears  that  he  was  the  firfl 
perlon  who  formed  the  true  theory.  He  had  for  many  r  8,1  M 
years  before  thought  it  probable,  that  if  the  latent  heat  of 
fleam  could  be  wholly  converted  intoienfible  heat  by  a  great 
increafe  of  heat,  the  fteam  might  fuffier  fome  remarkable 
change,  fuch  as  into  permanent  air.  And  no  fooncr  had^  ^ 
he  heard  of  the  deflagration  of  oxygenous  and  hydrogenous^-^  4’  ’ 
gas  by  Dr  Prieflley,  than  he  formed  this  theory. 

Mr  Cavendiffi  had  the  merit  of  making  a  proper  ufe  of  Of  MrCa« 
Dr  Priellley’s  account  of  Mr  Warltire’s  experiment,  fromyendifoj 
whieh  Dr  Prieflley  had  been  able  to  draw  no  conelufions, 
but  had  confidered  i.t  merely  as  a  curious  fad.  Without 
knowing  any  thing  Mr  Watt’s  ideas,  as  far  as  appears  to 
us,  he  made  a  number  of  ingenious  experiments,  whieh  led 
him  to  conclude,  that  it  was  highly  probable  that  water  was 
a  compofition  of  air.  The  air  which  he  employed  feems 
not  to  have  been  pure  ;  to  that  befides  the  water  he  procu¬ 
red  a  quantity  of  nitrous  acid.  He  however  aded  like  an 
able  and  candid  phiiolopher ;  he  went  as  far  as  his  experi¬ 
ments  would  permit  him,  and  he  went  no  farther.  In  one 
point  he  continued  to  differ  from  Mr  Watt  after  his  theory 
was  made  public.  Mr  Watt  fuppoied  that  water  confided 
of  dephlogiflicated  air  (oxygenous  gas)  and  phlogiflon  (hy¬ 
drogenous  gas  according  to  him),  deprived  of  part  of  their 
latent  heat;  wheieas  Mr  Cavendiffi  thought  there  was  no 
fuch  thing  as  elementary  heat.  We  mufl  further  add,  that 
it  was  Mr  Cavendiffi  who  taught  Dr  Prieflley  to  turn  to  a 
proper  account  the  experiment  of  Mr  Warltire  ;  and  there¬ 
fore,  that  it  was  in  fad  from  Mr  Cavendiffi’s  experi¬ 
ments  ultimately  that  Mr  Watt  was  enabled  to  eflabliffi 
his  theory. 

The  merit  of  Dr  Prieflley  lies  wholly  in  his  behig  the  in-^f  ])r 
ferument  of  promoting.,  this  difeovery.  Pic  iirfl  publilhe&Prieftitfi 
the  experiment  of  Mr  Warltire  ;  and  when  Mr  Cavendiffi 
had  informed  him  of  the  fuccefs  he  had  met  with  in  repeat¬ 
ing  that  experiment,  he  began  alio  to  fludy  the  fame  fub- 
jed.  Plis  dheoveries  were  more  ufeful  to  Mr  Watt  than  to 
the  author  lnmfelf ;  for  Mr  Watt  formed  the  theory  which 
he  had  formerly  been  meditating ;  but  Dr  Prieflley  never 
came  to  a  fleady  conclufion  on  the  ftffijed.  Wc  have  read 
over  carefully  all  his  papers  concerning  the  converflon  of 
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ail  water  into  air,  but  cannot  help  faying,  that*1  we  went 
along  with  the  bewildered  author  weary  and  fatigued.  His 
experiments  are  very  often  made  at  random,  aimofl  al¬ 
ways  founded  on  falfe  principles,  and  feldom  lead  to  any 
thing  but  to  doubt  and  perplexity.  M.  Lavoifier  fent 
him  a  copy  of  his  ingenious  paper  on  the  compofition 
of  water  *,  he  repeated  fome  of  the  experiments  of  that 
ilhiftrious  chemift,  but  lie  only  involved  himfelf  in  num- 
berlefs  difficulties.  We  are  now  no  longer  furprifed  at  the 
Angularity  of  Dr  Prieftley’s  opinions  in  religion  ;  either  at 
his  incredulity  in  fome  things,  or  at  his  licentious  fentiments 
in  others.  He  that  can  doubt  of  the  conclulive  evidence 
which  M.  Lavoifier  has  given  of  the  compofition  of  water, 
niull  either  have  received  lefs  underftanding  than  the  bulk  of 
mankind,  or  his  mind  mull  be  v/arped  with  inextricable 
prejudices.  With  peculiar  pleafure  we  mention  Dr  Black 
on  this  occafion.  That  gentleman,  no  lefs  confpicuous  for 
his  candour  and  modeily  than  for  his  ingenuity,  had,  along 
with  all  other  chemifls  of  the  time,  believed  the  dodlrinc  of 
phlogifton,  and  taught  it  in  his  public  le&ures  ;  but,  upon 
examining  the  Lavoifierian  fyftem,  he  was  convinced  of  its 
truth,  and  had  the  honefty  to  confefs  it,  though  he  was  thus 
obliged  to  acknowledge  to  his  iludents,  that  lie  had  for 
many  years  been  teaching  errors.  This  acknowledgment 
does  much  honour  to  Dr  Black,  and  proves  that  he  is  well 
13  entitled  to  the  high  chara&er  which  he  has  fo  long  held, 
d  cl VI.  The  merit  of  M.  Lavoifier  was  great  upon  the  prefent 

*#•  occafion.  From  England  indeed  he  received  the  theory 
and  the  firft  experiments  on  the  compofition  of  water ;  but 
he  was  the  hrft  perfon  who  demonftrated  the  theory,  and 
put  it  beyond  doubt.  His  knowledge  of  the  diftindtion 
between  carbone  and  hydrogene,  as  well  as  the  perfedl 
accuracy  with  which  his  experiments  were  made,  enabled 
him  to  prove,  with  as  much  certainty  as  phyfical  fcience 
generally  admits,  that|water  is  compofed  of  vital  and  in¬ 
flammable  air.  We  will  now  give  fome  account  of  the 
proofs  of  this  fad ;  and,  as  we  have  never  feen  them  dated 
with  more  clearuefs  and  precifion  than  by  M.  Lavoifier 
himfelf  in  his  Elements  of  Chemiftry,  we  (hall  take  our  ac¬ 
count  cf  them  from  him. 

Proofs  of  the  Compofition  of  Water. 

ooft  Exper.  1.  Take  a  glafs  tube  from  8  to  12  lines  diame- 
ecotpo-  terj  an(}  plaCe  It  acrofs  the  furnace  EFCD,  with  a  gentle  in- 
aterl  filiation  from  E  to  F  (a).  The  higher  extremity  of  the 
lip-/  tube  is  then  luted  to  the  glafs  retort  A,  containing  a  known 
PIa  quantity  of  diftilled  water.  To  the  lower  extremity  F  is 
njtjin.  luted  the  worm  SS,  the  lower  end  ©f  which  is  fixed  in  the 
J%:.  neck  of  the  bottle  H,  which  bottle  has  the  bent  tube  KK 
fixed  to  a  fecond  opening.  This  bent  tube  is  intended  to 
carry  off  any  elaftic  fluids  which  may  efcape  into  the  bottle  H. 
A  fire  is  then  lighted  in  the  furnace  EFCD,  fufficient  to 
keep  the  tube  EFred  hot,  but  not  to  melt  it.  The  water  in 
the  retort  A  is  kept  boiling  by  a  fire  in  the  furnace  VVXX. 
The  water  is  gradually  changed  into  fleam  by  the  heat  of  the 
two  furnaces.  It  paffes  through  the  glafs  tube  EF  into  the 
worm  SS,  where  it  is  condcnfed,  and  then  drops  into  the 
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bottle  H.  When  the  whole  water  is  eva 
the  communicating  vcfTels  are  emptied  into 
is  found  to  contain  exadly  the  fame  quantity  which  was  put 
into  the  retort.  This  experiment  therefore  is  a  Ample  di- 
flillation. 

Exper .  2.  Every  thing  being  difpofed  as  tn  the  lafl  ex¬ 
periment,  let  28  grains  of  pure  charcoal,  broken  into  fmall 
parts,  and  which  has  been  expofed  to  a  red  heat  in  a.  dole 
veffel,  be  introduced  into  the  tube  EF.  The  experiment 
is  then  performed  in  the  fame  manner  S3  the  former.  The 
water  is  evaporated,  and  a  portion  of  it  is  again  condenied 
in  the  worm  SS,  and  then  falls  into  the  bottle  H ;  but  at  the 
fame  time  a  eonfiderable  quantity  of  an  elaftic  fluid  efcapes 
through  the  tube  KK,  which  is  received  in  veffels.  When 
the  water  is  entirely  evaporated,  and  the  tube  examined,  the 
28  grains  of  charcoal  have  wholly  dilappeared. 

When  the  water  in  the  bottle'  H  is  examined,  it  is  found 
to  have  loft  85.7  grains  of  its  weight ;  and  when  the  elaftic 
fluid  which  palled  off  by  the  tube  KK  is  weighed,  it  is 
found  to  weigh  113*7  grains,  which  is  exactly  the  weight 
which  the  water  has  loft,  added  to  the  28  grains  of  charcoal 
which  had  difappeared.  The  elaftic  fluid,  on  examination, 
is  difeovered  to  be  of  two  kinds;  namely,  144  cubical  inch¬ 
es  of  carbonic  acid  gas  weighing  100  grains,  and  380  cubi¬ 
cal  inches  of  a  very  light  gas  weighing  only  13.7  grains* 

Now  100  grains  of  carbonic  acid  gas  confift  of  72  grains 
of  oxygene,  combined  with  28  grains  of  carbone.  It  is 
therefore  evident,  that  the  28  grains  of  charcoal  muft  have 
acquired  72  grains  of  oxygene  from  the  water.  It  is  alf® 
evident,  that  85.7  grains  of  water  are  compofed  of  72  grains 
of  oxygene,  combined  with  1 3. 7  grains  of  a  gas  capable  of 
being  burned. 

Exper .  3.  Every  thing  being  put  in  the  fame  order  as 

in  the  two  former  experiments,  with  this  difference,  that  in. 
ftead  of  the  28  grains  of  charcoal,  274  grains  of  foft  iron* 
in  thin  plates  rolled  up  fpirally,  are  introduced  into  the  tube 
EF.  The  tube  is  kept  red  hot  while  the  water  is  evapora¬ 
ting  from  the  retort.  After  the  water  has  been  diftilled, 
it  is  found  to  have  loft  100  grains.  The  gas  or  elaftic  fluid 
weighs  15  grains,  and  the  iron  has  gained  85  grains  addi¬ 
tional  weight,  which  put  together  make  up  100  grains,  the 
weight  which  the  water  has  loft.  The  iron  has  all  the  qua¬ 
lities  which  it  would  have  received  by  being  burned  in 
oxygene  gas.  It  is  a  true  oxyd  (or  calx)  of  iron.  We 
have  the  fame  refult  as  in  the  laft  experiment,  and  have 
therefore  another  proof  for  concluding,  that  100  grains  of 
water  confift  of  85  grains  of  oxygene,  and  15  of  the  bafe  of 
inflammable  gas  (b).  15 

We  have  how  exhibited  two  fufficient  proofs,  that  water  Proof  of 
is  compofed  of  oxygene  and  hydrogene  ;  but  as  the  compo 
fition  of  water  is  fo  interefting  and  important  a  fubjed,  M.water  ^y 
Lavoifier  was  not  fatisfied  with  thefe  proofs  alone.  Hefynthefis. 
juftly  concluded,  that  if  water  be  a  compound  of  two  fub- 
ftances,  it  ought  to  follow,  that  by  reuniting  thefe  two 
fubftances,  water  would  be  produced.  He  accordingly 
proved  the  truth  of  this  conchffion  by  the  following  ex¬ 
periment. 

5  K  Expen 


porated,  and  all  Watrf' 
the  bottle  H,  it  '  * 


(a)  The  tube  EF  fhould  be  made  of  glafs  which  can  bear  a  flrong  heat  without  melting.  It  fhould  alfo  be  coated 
over  with  a  lute  compofed  of  clay  and  powdered  flone-ware  ;  and  to  prevent  it  from  bending  during  the  experiment* 
it  muft  be  fupported  about  the  middle  by  an  iron  bar. 

(b)  This  elementary  fubftance  Mr  Lavoifier  has  denominated  hydrogene ,  which  fignifies  u  the  generative  principle  of 

water  from  water,”  and  ytivoftcu  “  I  produced’  When  this  fubftance  is  combined  with  caloric,  it  is  called  hy¬ 

drogenous  gas.  It  i$  the  lighteft  fubftance  yet  known,  being  Tyth  of  the  weight  of  an  equal  bulk  of  atmofpheric  air.  It 
is  very  combuftible,  for  it  has  fo  great  an  attraction  for  oxygene,  that  it  attra&s  it  from  caloric  ;  fo  that  its  inflammable 
property  is  merely  its  power  of  decompofing  oxygenous  gas,  for  it  will  not  burn  by  itfelf.  When  drawn  into  the  lungs, 
it  produces  inftant  death.  See  Aerology# 


WAT 

^  Water.  Exper,  4.  He  took  a  large  cry  Hal  balloon  A,  fig-  2. 
u  J containing  about  30  pints,  and  having  a  large  mouth;  round 
which  was  cemented  the  plate  of  copper  BC,  pierced  with 
four  holes,  through  which  four  tubes  pafs.  The  firft  tube 
K h  is  intended  to  exhauft  the  balloon  of  its  air,  by  adapting 
it  to  an  air-pump.  The  fecond  tube  gg  communicates  with 
a  refervoir  of  oxygenous  gas  placed  at  MM.  The  third 
tube  d  Ds  is  connected  with  a  refervoir  of  hydrogenous  ga$ 
at  NN.  The  fourth  tube  contains  a  metallic  wire  GL,  ha¬ 
ving  a  knob  at  its  lower  extremity  L,  from  which  an  elec¬ 
tric  fpark  is  pafled  to  in  order  to  fet  fire  to  the  hydroge¬ 
nous  gas.  The  metallic  wire  is  moveable  in  the  tube,  that 
the  knob  L  may  be  either  turned  towards  <b  or  away  from 
it,  as  there  is  occalion.  We  mull  alfo  add,  that  the  three 
tubes  H  h,  g  g,  d  D  are  furniftied  with  Hop-cocks.^ 

It  is  r.eceffary  that  the  oxygenous  gas,  before  being  put 
into  the  refervoir,  ftiould  be  completely  purified  from  car¬ 
bonic  acid.  This  may  be  done  by  keeping  it  for  a  long  time 
in  contaft  with  a  folution  of  cauftic  potalh.  The  hydrogenous 
gas  ought  to  be  purified  in  the  lame  manner.  The  quan¬ 
tity  employed  ought  to  be  double  the  bulk  of  the  oxyge¬ 
nous  gas.  It  is  bell  procured  from  water  by  means  of  iron, 
as  was  defcribed  in  Experiment  Third. 

Great  care  mull  alfo  be  taken  to  deprive  the  oxygenous 
and  hydrogenous  gas  of  every  particle  of  water.  For  this 
purpofe  they  are  made  to  pafs  in  their  way  to  the  balloon 
A,  through  falts  which  have  a  llrong  attra&ion  for  water  ; 
as  the  acetite  of  potalh  (a  compound  of  vinegar  and  vege¬ 
table  alkali),  or  the  muriate  or  nitrate  of  lime  (the  muriatic 
or  nitric  acid  combined  with  lime).  Thefe  falts  are  difpofed 
in  the  tubes  MM  and  NN  of  one  inch  diameter,  and  are 
reduced  only  to  a  coarfe  powder,  that  they  may  not  unite 
into  lumps,  and  interrupt  the  paffage  of  the  gaffes. 

Every  thing  beingrthus  prepared  for  the  experiment,  the 
balloon  is  exhatiflcd  of  its  air  by  the  tube  H  b ,  and  is  filled 
with  oxygenous  gas.  The  hydrogenous  gas  is  alfo  preffed 
in  through  the  tube  d  I)  S  by  a  weight  of  one  or  two  inch¬ 
es  of  water.  As  foon  as  the  hydrogenous  gas  enters  the 
balloon,  it  is  fet  fire  to  by  an  eledric  fpark.  The  combuf- 
tion  can  be  kept  up  as  long  as  we  pleafe,  by  fupplying  the 
balloon  with  frefh  quantities  of  thefe  two  gaffes.  As  the 
combuftion  advances,  a  quantity  of  water  is  colledled  on  the 
iides  of  the  balloon,  and  trickles  down  in  drops  to  the  bot¬ 
tom  of  it.  By  knowing  the  weight  of  the  gaffes  confumed, 
and  the  weight  of  the  water  produced,  we  lhall  find  that 
they  are  precifely  equal  M.  Lavoifier  and  M.  Mcufnier 
found  that  it  required  85  parts  by  weight  of  oxygenous 
gas  and  15  parts  of  hydrogenous  gas  to  produce  100 
parts  of  water. 

Thus  we  have  complete  proofs,  both  analytical  and  fyn- 
thetical,  that  water  is  not  a  fimple  elementary  fubllance,  as 
it  has  been  long  fuppofed,  but  is  compounded  of  two  ele¬ 
ments,  oxygene  and  hydrogene.  We  mull  add,  that  M. 
Lovoifier  ufed  the  mod  fcrupulous  accuracy  in  making  the 
experiments  which  we  have  defcribed  ;  and  that  he  is  of 
opinion  that  the  proportions  given  above  cannot  be 
from  the  real  truth.  Such  then  is  the  hillory  and  proof  of 
•the  compofition  of  water.  We  come  next  to  confider  what 
fubftaiices  are  chemically  united  or  dilfolved  in  it. 

Awlyfis  of  the  different  Subftances  contained  in  Water .  - 

S1NC5  it  is  made  certain  by  observation  and  experiment, 
^  that  water  contains  many  different  kinds  of  fubllances;.  and 
Advan-  as  its  qualities,  and  confequently  its  ufes,  differ  much  ae- 
tages of  a-  cording  to  the  nature  of  the  fubftanees  combined  with  it — 
nalyzmg  t]ie  knowledge  of  an  eafy  and  accurate  method  of  analysing 
water'  waters  is  become  a  matter  of  the  utmoft  importance.  By 
fuch  an  analyfis  we  (hall  be  enabled  to  fele&  the  pureft  wa- 
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ter  for  the  purpofes  of  life,  and  to  avoid  water  which  might  Wat??, 
be  improper  and  hurtful ;  or,  when  good  water  cannot 
had,  to  feparate  thofe  fubllances  from  it  which  render  it  im¬ 
pure.  By  the  fame  important  art  we  lhall  find  it  eafy  to 
jdiftmguifh  thofe  waters  which  are^beft  adapted  to  the  arts 
and  manufa&ures;  we  lhall  alfo  be  able  to  compare  different 
mineral  waters,  to  explain  the  caufes  of  their  effe&s  in  medi¬ 
cine,  and  to  imitate  thofe  by  art  which  are  moll  efficacious. 

All  natural  waters  are  more  or  lefs  impure  ;  for  water 
has  fo  Hrong  an  attra£lion  for  different  fubftanees,  that  it 
imbibes  part  of  them  in  every  fituation  in  which  it  is  found, 
not  only  when  it  flows  over  beds  of  earth,  but  when  it  filters 
through  llrata  of  metals,  and  even  when  it  is  dilfolved  in  the 
at  mo  fp  here.  Water  cannot  be  procured  in  a  pure  Hate  with¬ 
out  undergoing  the  procefs  of  diftillation. 

Before  we  proceed  to  Hate  the  methods  by  which  the  dif¬ 
ferent  fubllances  found  in  water  may  be  dete&ed,  it  will  be 
proper  to  point  cut  to  the  reader  fueh  fenfible  qualities  of 
particular  waters  as  may  enable  him  to  inllitute  the  procefs 
by  which  the  analyfis  ought  to  be  conduced.  In  every 
courfe  of  experiments,  that  order  ought  to  be  followed 
which  will  lead  with  moll  eafe  and  certainty  to  the  end 
which  is  in  view  ;  but  unlefs  a  man  from  general  know¬ 
ledge  be  able  to  conjedlure  with  fome  degree  of  accuracy 
what  are  the  refults  to  be  expedled  in  particular  cafes,  he 
cannot  be  able  to  determine  what  experiments  he  ought  to 
make.  ^ 

The  general  circumftances  which  are  firft  to  be  attended  The  gen?, 
to  in  the  examination  of  waters,  are  their  colotir,  fmell,  tafte,^c^ 
fpecific  gravity,  temperature,  and  local  fituation.  beatterie 

1.  The  firft  thing  to  be  attended  to  in  water  is  its  colour. to  are, 
Pure  water  is  tranfparent  like  cryllal.  Muddinefs  or  a  brown  18 
colour  is  a  certain  pi  oof  that  fome  extraneous  fubllance 
diffufed  through  the  water.  A  green  colour  indicates  the 
prefence  of  iron,  and  a  blue  that  of  copper.  If  upon  agi¬ 
tation  airy  bubbles  appear  in  the  water,  we  are  fure  that  it 
contains  carbonic  acid  or  fixed  air.  The  water  which  is  to  be 
examined  with  refpedl  t©  colour  fhould  be  put  into  a  deep 
glals,  that  we  may  look  down  into  a  confiderable  body  of 

it;  for  we  lhall  thus  difeover  any  muddinefs  much  better  than 
by  viewing  the  water  horizontally  through  the  glafs.  ^ 

2.  We  are  next  to  obferve  whether  the  water  has  anyThcfoieil 
fmell.  If  it  be  pure,  it  will  have  no  fmell ;  if  it  diffufe  a 
fubtile  penetrating  odour,  we  have  reafon  to  conclude  that 

it  contains  carbonic  acid  ;  if  the  fmell  of  putrid  eggs  or 
of  the  fcourings  of  a  gun  arife  from  it,  we  infer  that  it  is 
impregnated  with  hepar  fulphuris,  or  fulphur  combined  with 
an  alkali.  ?§ 

3.  Pure  water  has  no  tafte.  Water  containing  carbonic  The  tafie, 
acid  has  a  mild  fourilh  tafte.  If  it  have  a  bitter  tafte,  it  may 
contain  fulphate-of  foda  or  Glauber’s  fait,  nitre  or  the  ful 
phate,  nitrate  or  muriate  of  magnefia,  or  lime  combined 
with  the  nitric  or  muriatic  acid.  If  the  water  has  a  flight 
aufterity  of  tafte,  we  may  expeft  that  it  contains  lime  or 
gypfum;  if  it  be  faltilh,  it  contains  common  fait;  if  the  tafte 

be.  lixivious,  alkali  is  prefent;  if  aeruginous,  there  is.  copper; 
if  ferruginous  or  inky,  we  have  reafon  to  fuppofe  that  it 
contains  iron.  « 

4.  The  fpecific  gravity  of  water  can  enable  us  to  difeover  Specific 

that  it  contains  fome  extraneous  matter,  but  does  not  pointKravit^ 
out  what  fort  of  matter  it  is.  We  are  always  fure  that  the 
lighted  waters  are  the  purefl.  The  ftandard  to  be  employ¬ 
ed  for  comparing  the  fpecific  gravity  of  water  to  be  exami¬ 
ned  is  diftilled  water.  1% 

5.  Another  circumftance  to  be  confidered  is  the  tempe-  Temped 
rat  lire  of  the  water,  whether  it  be  hot,  cold,  or  tepid.  Weture> 
mnft  determine  whether  the  temperature  be  the  fame  during 

the  whole  year*  or  whether  it  depends  >on  the  weather;. 

whether 


c  810  ] 


W  A  T  [  8 

if$  whether  it  freezes  m  winter ;  if  hot,  whether,  when  allowed 
vr*  to  cool,  it  depofits  any  fediment,  and  lofes  its  tafte  and 
fmell.  ^ 

i'fitp  6.  The  local  fituation  of  the  water  mud  alfo  be  taken 
.  into  review.  We  mult  conflder  the  foil  through  which  it 
flows,  and  inquire  whether  there  be  mines  or  veins  of  metals 
near,  or  any  kind  of  fub fiance  which  water  can  difTolve. 
We  mufl  alfo  inquire  whether  the  water  fl<5ws  in  equal  quan¬ 
tity  during  the  whole  year,  or  increafes  with  rain,  and  de- 
creafes  with  dry  weather :  whether  it  is  ftagnant  or  flow¬ 
ing  ;  if  it  flows,  whether  it  flows  fvvtftly  or  flowly :  whe¬ 
ther  it  depofits  any  fediment;  and  if  it  does,  of  what  fort  it 
is,  whether  a  fait,  earth,  metal,  or  metallic  ochre  :  whether 
it  petrifies  bodies  thrown  into  it  :  and  whether  there  be 
any  fulphur  to  be  found  near  it  in  a  fublimed  ftate. 

I  It  is  alfo  proper  to  obferve  whether  it  be  hard  or  foft ; 
whether  any  animalcules  live  or  vegetables  grow  in  it  ;  and 
whether  it  has  any  reputation  for  its  effe&s  in  medicine. 
Water  may  be  divided  into  two  great  dlvlCions,  frejlj  and 
tala  fa^  water* — Frefh  water  may  be  divided  into  atmofphency 
i  of  jlagnant,  and  running. 

Salt  water  comprehends  moft  of  the  feas  on  the  globe, 
Ltc  kUt  efPeci’ally  thofe  of  the  torrid  and  the  greater  part  of 
the  temperate  zones.  It  contains  common  fait  in  great 
quantity,  fulphate  or  muriate  of  magnefia,  and  fulphate  of 
lime,  betides  a  great  quantity  of  putrid  matter  brought  into 
it  by  the  rivers,  or  produced  by  the  dccompofition  of  the 
numerous  tribes  of  animals  which  live  and  die  in  it.  See 
j  Sea  and  Sea- Water. 

tn4  Atmofpheric  water  comprehends  rain  and  fnow  wa- 
wa-  ter.  Rain  is  the  water  which  is  evaporated  from  the  fea 
and  land,  diffolved  in  the  air,  and  afterwards  difeharged  on 
the  earth  ;  it  ought  therefore  to  refemble  diftilled  water  in 
purity ;  and  it  would  certainly  do  fo,  if  the  atmofphere  did 
not  abound  with  vapours  and  exhalations  capable  of  being 
combined  with  it.  It  contains  a  fmali  quantity  of  fulphate 
dflime,  together  with  a  very  fmali  portion  of  nitrous  acid. 
The  rain  that  drops  from  the  tops  of  houfes  is  always  mixed 
with  foot.  Some  fhowers  have  contained  a  quantity  of  the 
pollen  of  flowers,  which  has  given  rife  to  the  ftories  ef 
Ihowers  of  fulphur.  The  rain  which  falls  at  a  diflance  from 
towns,  or  after  a  long  tia &  of  wet  weather,  is  pureft  ;  for 
the  atmofphere  is  then  in  fome  meafure  walhed,  if  we  may 
nfe  the  expreffion,  from  all  heterogeneous  fubftances. — 
Snow  water  is  contaminated  with  the  fame  fubftances  as 
rain  water.  When  newly  melted,  it  is  deftitute  both  of 
Common  air  and  of  fixed  air,  or  the  carbonic  acid.  It  is 
probably  from  the  want  of  thefe  that  fnow  water  is  injuri¬ 
ous  to  health. 

[Jjj  Stagnant  water  forms  a  lake  ;  and  when  a  great  quantity 

and  earth  is  diflufed  through  it,  it  forms  a  marfh.  The  water 

kes  ;  of  lakes  is  generally  very  pure  and  tranfparent  ;  for  as  they 
are  not  fubje£t  to  fo  much  agitation  as  ft  reams,  the  fub¬ 
ftances  that  happen  to  fall  into  them  are  not  much  diffufed, 
but  foon  fubtide  to  the  bottom.  Some  lakes  are  fait.— 
Marfhes  are  much  more  impure.  They  are  generally  con¬ 
taminated  with  the  putrid  matter  produced  by  the  decom- 
pofition  of  animals  and  vegetables,  and  are  often  of  a  yel- 
^  lowifti  or  brownifh  colour. 

Running  water  comprehends  fpring  and  river  water. — 
wa-  Spring  water  is  the  rain  water,  which,  after  difeharging  it- 
felf  upon  the  earth,  and  being  imbibed  by  it,  again  iffucs 
out.  As  it  runs  below  the  furface  through  different  fub¬ 
ftances,  it  carries  along  with  it  fuch  as  it  can  difTolve,  and 
is  therefore  not  fo  pure  as  rain  water.  It  often  contains 
falts,  earths,  or  metals. — Rivers  confift  of  a  collection  of 
fprings,  and  generally  partake  of  the  foil  through  which 
they  pafs.  Rivers  which  run  through  great  towns  are  load- 
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ed  with  animal  and  vegetable  fubftances.  But  thefe  which  Water*  ^ 
run  at  a  diflance  from  towns  are  purer  than  moft  fprings  ;  *  v  ''~r_rTi 
becaufe,  as  they  run  with  more  rapidity,  and  to  a  greater 
diflance,  a  great  part  of  their  impurities  are  thus  volatili¬ 
zed.  If  the  foil  be  foft  through  which  a  river  runs,  it 
will  be  full  of  eaith  ;  but  if  hard  and  rocky,  the  water  is  ve¬ 
ry  clear  and  pure. 

Water  is  called  hard  when  it  does  not  difTolve  foap,  or  Hard  wa* 
boil  vegetables,  or  make  an  infufion  of  tea.  It  generally  ter, 
contains  fome  acid  combined  with  abforbent  eaith,  for  which 
it  has  lefa  attra&ion  than  for  the  alkali  of  the  foap.  When 
foap  is  put  into  fuch  water,  its  alkali  is  immediately  attraT- 
ed  by  the  acid  of  the  water,  the  foap  is  decompounded,  and 
the  oil  of  it  fwims  on  the  furface  of  the  water.  Water  is 
not  reckoned  hard  if  it  contains  lefs  than  to  grains  of  ex¬ 
traneous  fubftances  in  the  pound  weight. 

If  the  acid  with  which  the  abforbent  earth  is  united  be  fj0^°or- 
the  carbonic,  the  water  may  be  purified  by  boiling.  Butre<5t£d. 
in  order  to  make  it  agreeable  to  the  palate  after  the  calca¬ 
reous  earth  is  depofited,  it  ought  to  be  expofed  in  the  open 
air  in  broad  (hallow  veffels.  It  will  thus  recover  a  portion 
of  the  air  which  was  expelled  by  the  boiling.  But  if  the 
earth  be  fufpended  by  any  other  acid,  the  water  can  be  cor¬ 
rected  by  the  addition  of  fome  fixed  alkali,  which  immedi¬ 
ately  joins  itfelf  to  the  acid,  while  the  earth  is  depofited. 

A  folution  of  potafli,  or  of  any  other  alkali,  may  be  poured 
into  the  water  till  it  ceafe  to  produce  any  turbid  appear¬ 
ance,  or  till  no  more  is  precipitated.  The  water  muT 
then  be  decanted  from  the  fediment,  or  filtered  if  necef- 

fary-  .  ...  .  u 

Having  now  mentioned  the  different  kinds  of  waters,  it  Two  me. 
will  be  next  proper  to  deferibe  the  moft  accurate  methods  thods  of 
of  analyzing  them.  Thefe  are  two,  by  precipitation  andanalyzJng 
evaporation.  Precipicants  are  fubftances  which,  being  thrown  wate.r\ky 
into  any  impure  water,  feparate  the  impurities,  and  throw^on  * 
them  to  the  bottom  of  the  veffel.  Precipitation  is  the 
moft  expeditious  method  of  examining  waters  ;  but  it  does 
not  enable  us  to  form  fo  accurate  anellimate  as  is  often  ne- 
ceffary  of  the  precife  quantity  of  extraneous  fubftances  con¬ 
tained  in  them. 

The  other  method  of  analyzing  water  is  by  evaporation,  And  by  c- 
which  confifts  in  feparating  the  water  from  the  impurities,  vaporation* 
by  converting  the  water  into  fleam,  and  cryftallizing  the 
falts  contained  in  it.  Both  thefe  methods  are  often  necef- 
fary  to  be  employed,  either  of  them  feparately  being  defec¬ 
tive.  As  the  precipitant3  indicate  the  proper  method  of 
conducing  the  evaporation,  it  will  be  proper,  before  we  de¬ 
feribe  how  to  analyze  water  by  evaporation,  to  deferibe 
particularly  the  effeCts  produced  on  it  by  applying  different 
precipitants. 

Method  of  analyzing  Water  by  Precipitation • 

t  33 

The  fubftances  hitherto  found  in  water  are,  common  at-Subftanees 

mofpherical  air,  acids,  alkalis,  earths,  fulphurs,  and  metals,  contained 

Acids,  when  difengaged,  may  be  difeovered  by  turnfol111  water* 
or  fyrup  of  violets  ;  and  when  combined  with  any  bafe,  they  Tefts  for 
may  be  deteCted  by  the  nitrate  of  filver,  muriate  of  barytes,  dffcovering 
and  lime-water.  Uncombined  alkalis  are  afeertained  bythem^ 
Brazil  wood  and  turmeric  ;  in  combination  with  acids,  they 
may  be  detected  by  fpirit  of  wine.  Earths  are  precipitated 
by  the  acid  of  fugar  and  the  acetous  acid.  Sulphur  is  dif¬ 
eovered  by  the  mineral  acids  ;  and  metals  are  precipitated  by 
lime-water  and  tinCture  of  galls.  3  - 

Moft  waters  contain  common  atmofpherical  air.  Fixed  Method  of 
air,  now  called  carbonic  acid ,  is  alfo  found  in  all  waters  in  analyzing 
quantity  from  T^th  part  of  the  bulk  of  the  water  to  a  water  con- 
hulk  equal  to  the  water  itfelf.  That  fome  fpecies  of  air  is  common  air 
contained  in  water,  is  evident  from  the  fmali  bubbles  which  and  caibo- 
5  K  2  maynicac'd. 


Water. 


36 

Tefcs  for 


acid  in  wa¬ 
ter. 


WAT  [ 

may  be  often  feen  to  rife  in  it  when  poured  into  a  glafs. 
Thefe  bubbles  are  {till  more  diftinguifhable  in  water  placed 
under  the exhaufted  receiver  of  an  air-pump  ;  for  the  weight 
of  the  atmofphere  being  removed,  the  water  expands  ;  and 
the  air  contained  in  its  interfaces  is  thus  let  loofe,  and  rifes 
to  the  lurface.  The  air  may  alfo  be  feparated  from  water 
by  boiling,  and  may  be  eafily  colle&ed  by  a  proper  appara¬ 
tus.  Experiments  may  then  be  made  upon  it  to  determine 
its  fpecies  and  quantity. 

Carbonic  acid  is  known  to  be  contained  in  water  by  the 
difcoverirg  following  marks:  The  tafle  is  fomewhat  pungent,  acefcent, 
carbonic  cooling,  and  very  agreeable.  The  fmell  is  fubtile  arid  pene¬ 
trating.  When  agitated,  it  emits  a  number  of  air-bubbles, 
which  give  it  the  appearance  of  brifknefs.  Thefe  are  the 
fenfible  appearances  which  aerated  water  exhibits;  but 
there  are  teds  which  chemiftry  furnifhes  much  more  deci- 
five. 

From  a  pigment  called  litmus  is  obtained  a  tin&ure  called 
the  tinfture of  turnfol.  The  litmus  is  wrapped  up  in  a  clean 
linen  cloth,  and  deeped  in  diddled  water;  the  water  foon 
aflumes  a  blue  or  violet  colour,  and  is  then  fit  for  ule. 
The  tindhire  enables  the  chemid  to  difeover  the  fmallefl 
particle  of  dilengaged  acid;  for  a  few  drops  of  it  poured  into 
water  containing-  an  acid  immediately  communicates  a  red 
colour  to  the  whole  fluid. 

There  is  a  more  convenient  method  of  ufing  the  turnfol : 
The  faturated  tindlure  is  boiled  with  a  little  darcji,  and  then 
a  piece  of  paper  is  dipped  into  it,  fo  as  to  tinge  it  com¬ 
pletely.  Paper  thus  tinged,  when  dipped  into  water  con¬ 
taining  an  acid,  indantly  receives  a  red  colour.  The  tinc¬ 
ture  is,  however,  a  more  delicate  and  fenfible  ted  than  the 
tinged  paper  ;  for  water  faturated  with  aerial  acid  docs  not 
make  any  change  in  the  colour  of  the  paper  ;  yet  one  part 
of  aerated  water  gives  a  diflind  red  to  50  parts  of  the  tinc¬ 
ture. 
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The  lime  will  immediately  abforb  the  carbo-  Water, 


lime-water. 

nic  acid,  and  form  calcareous  earth,  while  the  atmolpherical 
air  is  left  behind.  The  calcareous  earth  may  then  be  weigh¬ 
ed  ;  and  the  carbonic  acid  being  afterwards  expelled,  the 
lofs  of  weight  will  give  the  quantity  of  carbonic  acid. 


The  only  other  acids  hitherto  found  in  water  befides  theMei^ 
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The  method  of  colle&ing  and  afeertaining  the  elaflic 


fluids  contained  in  water  was  unknown  till  the  prefent  age. 
The  eafied  method  is  to  dll  a  veflel  terminating  in  a  narrow 
neck  with  aerated  water,  then  tie  to  the  neck  a  bladder 
from  which  all  the  air  has  been  carefully  fqueezed.  Let 
the  aerated  water  be  boiled  ;  the  elaflic  fluid  is  then  ex¬ 
pelled,  and  afeends  into  the  bhdder,  where  it  is  colle&ed. 
The  bladder  may  then  be  removed  from  the  veflel,  and  its 
juouth  tied  up. 

There  is  another  method,  which  is  much  more  accurate, 
for  determining  the  quantity  contained  in  any  quantity  of 
water  :  Fill  a  bottle  or  retort  with  aerated  water,  and  let  a 
flop  per  be  put  into  its  mouth,  with  a  hole  in  it.  Let  one 
end  of  a  crooked  tube  be  inferted  into  the  hole  of  the  ftop- 
per,  fo  elofely  that  no  air  may  efcape  at  the  joining  ;  and 
let  the  other  end  of  the  tube  be  bent  upwards  into  an  in- 
veitcd  veflel  full  of  mercury.  Fire  is  then  applied  to  the 
bottle  or  retort,  and  continued  till  the  water  boil.  'Lire 
heat  carries  off  the  air  which  is  conveyed  through  the  crook¬ 
ed  tube  into  the  inverted  veffel  of  mercury.  If  the  water 
be  kept  boiling  for  a  fhort  time,  the  whole  or  greater  part 
of  the  elaflic  fluid  will  be  expelled,  and  its  bulk  is-  eftimated 
by  the  bulk  of  mercury  which  it  has  difplaced.  But  it  mud 
be  remembered,  that  the  elaflic  fluid  above  the  mercury  is 
in  a  ftate  of  greater  dilatation  than  the  external  air,  for  it  is 
not  preffed  by  the  whole  weight  of  the  atmofphere  ^  but,  as 
M.  ^auffure  obferves,  it  is  only  charged  with  that  weight  di- 
minifhed  by  th'e  column  of  mercury. 

When,  the  aerial  fluid  is  thus  colLe&ed,  if  we  w.ifh.to  fe~ 
*ate  it  lromparate  the  carbonic  acid  from  the  common  air,  the  procefs 
is  eafy  :  Let  the  aerial  fluid  be  feparated  from  the  mercury, 
while  the  external  air  is  carefully  excluded ;  and  let  the  vei¬ 
l'd  containing,  it  be  inverted  into  another  veflel  containing 
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carbonic,  are  the  fulphuric  and  muriatic  acids.  The  prefence  dife  vcri8g 
of  the  fulphuric  acid  is  moft  accurately  afeertained  by  the the Mpta. 
muriate  of  barytes,  which  is  a  compound  of  the  muriatic  acid-icwi^ 
with  barytes  or  ponderous  earth.  Barytes  has  fo  ftrong  an 
attradfion  for  the  fulphuric  acid,  that  it  feparates  it  from  all 
other  acids,  and  forms  with  it  a  compound  called  ponderous 
J par ,  which  is  infoluble  in  water.  As  the  carbonate  of  al¬ 
kali,  or  an  aerated  alkali,  may  produce  a  muddinefs  and 
precipitation  refembling  the  effedfs  of  the  fulphuric  acid, 
it  is  Ecceflary  to  add  to  it  a  few  drops  of  the  nitric  acid, 
which  will  difTolve  any  portion  of  barytes  precipitated  by 
the  aerated  alkali.  _  .40 

The  muriatic  acid  may  be  eafily  difeovered,  by  throwing  And  mnri, 
into  the  water  impregnated  with  it  a  little  nitrate  of  filver  atic  acii 
(a  compound  of  the  nitric  acid  with  filver).  If  there  be 
the  fmallefl  portion  of  muriatic  acid,  it  inftantly  feizes  the 
filver,  and  is  precipitated  along  with  it  in  the  appearance  of 
a  white  mucilage.  As  the  muriatic  acid  conftitutes  about 
one  fourth  of  the  muiiate  of  lilvcr,  we  may  eafily  determine 
its  quantity,  by  fubuadting  one-fourth  from  the  weight  of 
the  precipitate.  Along  with  the  nitrate  of  filver  a  little  ni¬ 
tric  acid  fhould  be  added,  for  the  reafon  mentioned  in  the 
laft  experiment.  ^  4I 

Alkalis  are  known  to  exift  in  water  by  the  lixivious 
faltifh  tafle  which  they  communicate,  by  their  effervefcencelisareds. 
with  acids,  and  by  fcveral  precipitants.  te(*ei 

There  are  three  tefts  which  may  be  employed  for  difeo- 
vering  the  prefence  of  alkalis.  1.  Paper  tinged  blue  by 
the  tin&ure  of  turnfol,  and  made  red  by  diftilled  vinegar* 
recovers  its  blue  colour  when  dipped  into  water  containing, 
an  alkali.  2.  The  watery  tin&ure  of  Brazil  wood  aifa 
ferves  to  difeover  alkalis.  It  may  either  be  uled  in  the 
ftate  of  tin&ure,  or  a  piece  of  paper -may  be  tinged  with  it 
after  being  boiled  with  a  little  ftarch.  In  both  cafes  it  re-? 
ceives  a  blue  colour  from  the  alkali.  One  grain  of  foda  dif* 
folved  in  4295  grains  of  water  changes  the  colour  of  the 
tinged  paper  to  a  blue,  which,  though  delicate,  may  be  ea- 
lily  diltinguifhed.  3.  Watery  tin&ure  of  turmeric  is  chan¬ 
ged  to  a  brown  colour  by  alkalis.  Paper  tinged  with  thi3 
tin&ure  boiled  with  ftarch  is  alfo  affe&ed  in,  the  lame  way. 

A  Angle  grain  of  foda  difjfolved  in  859  grains  of  diftilled 
water  will  obfeure  the  yellow  colour  of  the  tinged  paper* 
and  turn  it  into  a  brownifh  hue. 

-The  tin&ure  of  Brazil  wood  is  remarkable  for  its  fcnfibl- 
lity  in  dilcovcring  the  prefence,  of  an  alkali.  The  tin&ure 
of  turmeric  is  much  flower  in  its.  decifion  ;  but  this  circuit 
ftance  enables  us,  with  forne  degree  of  accuracy,  to  eftimate 
the  quantity  of  alkali  contained*.  The  turmeric,  too,  an- 
fwers  beft  when  there,  is  occafion  to  examine  am  alkaline  wa¬ 
ter  by  candle-light,  as  the  change  of  colour  which  it  produ¬ 
ces  is  eafily  diftinguifhable. — Befides  thefe  tells  now  men¬ 
tioned,  any  of  the  infufions  of  vegetables  which  are  moft  ea? 
lily  affc&ed  by  alkalis  may  be  ufed  with  fuccefs,  fuch  as 
flowers  of  mallows  .and  fyrup.of  violets;  but  they  are  not  on 
all  occafions  fo  dec  [five.  . 

After  being  allured  of  the  prefence  of  an  alkali,  we 
next  determine  what  alkali  it,  is.  The  alkalis  moft  corm.^j 
monly  found  in  water  are  the  mineral  and  volatile,  the  vegerkaijsfro 
table  feldom  occurring.  The  mineral  alkali,  is.  combined  one  an0* 
with  the  carbonic,  fulphuric,  or  muriatic  acid ;  the  volatile 
is  probably  communicated  by  putrid  animal  or  vegetable 
fubftances ;  and  the  vegetable  is  united  with  the  fulphuric 
’  or 
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or  muriatic  acid,  but  more  frequently  with  the  nitric  acid. 
Bergman  fays,  that  mercury,  difTolved  in  the  nitric  acid 
without  heat,  enables  us  to  diftinguifh  thefe  alkalis.  When 
a  little  of  this  folution  is  thrown  into  water,  if  a  yellowifh 
white  fubftance  is  precipitated,  we  may  conclude  that  a  cau- 
Hie  vegetable  alkali  is  prefent ;  if  the  precipitate  be  white,, 
there  is  vegetable  alkali  faturated  with  the  carbonic  acid. 
If  the  precipitate  be  firft  yellow,  and  afterwards  become 
white,  mineial  alkali  is  prefent ;  and  if  it  be  of  a  greyilh 
black,  we  know  that  volatile  alkali  is  prefent. 

The  fpecies  of  alkali  may  be  more  eafily  afeertained,  by 
pouring  into  the  water  a  little  fulphuric  acid,  or,  what  Mor- 
veau  recommends  as  anfwering  the  purpofe  better,  a  little 
diililled  vinegar,  which  with  potafh  forms  a  deliquefcent 
fait,  and  with  foda  a  foliated  cryflallizable  fait. 

The  earths  which  are  moftly  found  in  waters  are  lime 
and  magnefia.  If  any  other  earth  has  been  difeovered,  it 
has  been  by  fo  few  chemifts,  and  in  fuch  fmall  portions, 
that  it  has  been  little  attended  to  (c).  Lime  and  magnefia 
are  always  united  with  the  carbonic  or  fome  of  the  foflil 
acids.  The  carbonic  acid  is  eafily  expelled  by  boiling  the 
water,  and  the  earth  falls  to  the  bottom,  and  may  then 
be  eafily  examined  by  applying  fnlphuric  acid.  If  the 
earth  be  calcareous,  with  fulphuiic  acid  it  forms  gypfum  ; 
if  it  be  magnefia,  Epfom  fait  is  produced  ;  and  it  it  be  clay, 
the  produdt  is  alum. 

Scarcely  any  water  is  entirely  free  from  lime ;  even  the 
purefl  water,  after  Handing  24  hours,  depofits  fome  faccha- 
rated  lime.  The  acid  of  fugar  is  one  of  the  molt  fenfible 
lefts  for  difeovering  it.  A  fmall  quantity  of  diftilled  water, 
in  which  there  is  diffolved  a  fmgle  grain  of  pure  lime,  will 
become  muddy  if  the  fmalleft  quantity  of  the  acid  of  fugar 
be  thrown  in.  The  prefence  of  calcareous  earth  may  alto 
be  difeovered  by  employing  the  acetite  of  lead.  It  preci¬ 
pitates  the  earth  in  the  form  of  a  white  powder.  But  as 
lulphuric  acid  alfo  precipitates  the  acetite  of  lead,  to  make 
the  experiment  accurately,  it  is  neceffary  to  add  a  little  dh 
Hilled  vinegar  to  the  precipitate,  and  if  it  confift  of  calca¬ 
reous  earth,  it  will  be  immediately  diffolved  ;  but  if  it  be  a 
fulphate  of  lime,  the  vinegar  will  have  no  effeft  upon  it. — 
When  lime  or  magnefia  is  diffolved  in  any  of  the  mineral 
acids,  it  may  be  detected  by  adding  a  little  carbonate  of 
potafh.  The  nature  of  the  earth  may  be  afterwards  eafily 
determined. 

Of  the  inflammable  bodies,  perhaps  none  has  been  found 
diffolved  in  water  except  lulphur.  Sulphur  is  combined  ei¬ 
ther  with  an  alkali  or  with-hydrogene,  forming  a  fulphuret 
of  hydrogene.  Sulphuric  or  hepatic  waters  are  eafily 
known  by  the  following  marks  :  1.  A  fetid  fmell,  which  is 
felt  in  approaching  the  fpring.  2..  The  tafie  is  ftrorig* 
fomewhat  iweet,  not  unlike  that  of  putrid  eggs,  but  more 
difag reeable.  3.  When  a  piece  of  filver  is  put  into  it,  it  be¬ 
comes  tarnifhed.  4.  But  the  nicefUtefl  is  a  mark  made  on 
paper  with  the  tartarite  of  bifmuth  or  acetite  of  lead,  which 
becomes  black  whemexpofed  to  the  vapour  of  the  hepatic 
water. 

When  we  wifh  to  difeover  the  quantity-  of  fulphur  which, 
is  diffolved  in  an  alkali,  it  may  be  precipitated. by  the  ful¬ 
phuric  or  muriatic  acid,  but  much  more  plentifully  by  the 
nitric  acid.  To  render  the  experiment  fuccefsful,  it  is  ne- 
ccffary  that. the.  mixture  fhould  be  heated.  When  the  nitric 
acid  is  dropped  in,  the  iulpliureous  fmell  is  inftantly  difii- 
pated,  the  water  grows  turbid,  and  a  white  fubtile  powder 
flowly  fubfides. .  When  dried,  it  is  found  to  be  genuine  ful- 


3  ]  WAT 

phur.  When  the  water  contains  a  fixed  alkali,  the  acid 
has  no  effect  in  decompofing  the  fulphureous  water  till  the 
alkali  be  faturated ;  but  after  the  alkali  is  faturated,  the  he¬ 
patic  air  is  then  driven  off  by  the  acid,  and  the  fulphur  falls 
down. 


Water. 
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Sulphureous  water  may  eafily  be  formed  artificially  :  A  Method  of 
quantity  of  hepar  fulphuris,  confiding  of  equal  parts  of  ful-  making  ful* 
phur  and  potafh,  is  to  be  put  into  a  veffel  which  communi- ^al^°ard- 
cates  by  a  crooked  tube  with  an  inverted  glafs  filled  withfiCiaiiy, 
water.  Sulphuric  acid  is  then  poured  into  the  veffel  contain¬ 
ing  hepar  lulphuris,  a  few  drops  at  a  time.  The  veffel  con¬ 
taining  the  acid  niuft  communicate  with  the  veffel  contain¬ 
ing  the  hepar  fulphuris  by  a  tube,  that  while  the  acid  may 
be  poured  in  at  pleafure,  the  elaftic  gas  which  iffues  from 
the  a&ion  of  the  acid  on  the  hepar  fulphuris  may  not  be 
difiipated,  but  may  pafs  into  the  inverted  glafs.  This  gas, 
if  a  candle  be  applied,  will  burn,  and  a  refiduum  of  fulphur 
of  a  whitifh  colour  remains.  The  water  in  the  inverted 
veffel  niuft  be  frequently  agitated,  that  the  gas  may  be  ab- 
forbed. 

The  metals  hitherto  found  diffolved  in  waters  are  two,  iron  How  iron 
and  copper.  The  former  occurs  often,  the  latter  rarely.  lroir^^cove“""' 
is  united  with  the  carbonic  or  fulphuric  acid,  and  may  ge-e  a 
nerally  be  detected  by  a  greenifh  or  yello wifh  colour,  by  its 
inky  tafte,  by  an  ochre  which  it  depofits,  by  tindlure  of 
galls,  and  by  the  Piuflian  alkali.  Only  the  two  laft  of  thefe 
methods  require  any  defeription.  Spirit  of  wine  faturated 
with  powdered  galls  precipitates  iron  flowly  ;  the  precipitate 
is  purple  when  the  quantity  of  iron  is  fmall  ;  but  when  the 
quantity  is  large,  it  is  black.  In  fome  cafes  indeed  iron  may 
be  prefent  in  water  without  giving  a  dark  colour  to  the 
galls.  This  is  owing  to  a  fuperfluity  of  acid.  But  if  a> 
fufficient  quantity  of  alkali  be  added  to  faturate  the  acid, 
the  black,  colour  will  then  appear. — The  Pruflian  alkali  is 
prepared  from  four  parts  of  Pruflian  blue,  boiled -with  one 
part  of  alkali  in  a  fufficient  quantity  of  water..  The  clear 
liquor  mall  then  be  faturated  with  an  acid,  and  Altered,  that? 
it  may  be  freed  ,  from  the  fmall.  portion,  of  Pruflian  blue 
which  is  feparated.  A  Angle  drop  of  this  alkali  dropped 
into  water  containing  the  fulphate  of  iron  immediately^ 
forms  a  Pruflian  blue.  In  making,  experiments  with  this*’ 
alkali,  it  is  proper  to  add  a  little  muriatic  acid. 

The  quantity  of  iron  contained  in  water  may  be  afeer- And  its 
tained  with  conliderable  accuracy,  by  the  colour  comnmnriquantity 
cared  by  the.tin&ure  of  galls  :  for -if  the  tindlure  be  pour- afccnaine^' 
ed  into  diftilled  water,  then  fmall  pieces  of  iron  may  be  add¬ 
ed,  till  the  liquor  has  acquired. the  colour  of  the  chalybeate 
water  ;  and  then  we  may  conclude,  that  the  quantity  of  iron 
contained  in  the  chalybeate  water  is  equal  to  the  artificial 
mixture,  if  the  colour  be  the  fame.  There  is  alfo  another 
way  of  eftimating  the. quantity  of  iron.  When  precipita¬ 
ted,  let  the  refiduum  be  wafhed  in  pure  water,  then  dried 
and  weighed.  Pour  upon  it  one  of  the  mineral  acids,  and 
digeft  them  together,  and  after  pouring  it  off,  wafh  what 
remains  undiffolved  ;  .then  dry  and  weigh-.it  again,  and  from’ 
the  diminution  of  weight  collect  that  ot  the  iron.  In  this 
experiment  the  acid  employed  ought  not  .to  be  very  ftrongj 
nor  great  in  quantity,  nor  ought  the  digeftion  to  be  conti¬ 
nued  long  ;  for  if  the  refiduum  fnould  contain  any  felenite; 
which  is  foluble  by  acids,  the  felenite  might  feize  upon  a 
confiderable  portion  of  the  acid,  and  confequently  >the  expe¬ 
riment  be  inaccurate.  4 p 

Copper  is  fomttimes  united  in  water  with  the  fulphuric  How  cop--- 
acid.  It  is  difeovered  by  the  blue  colour  which  it  imparts  I  isdetee-*- 

to  1 


(,c)  A  fmall  quantity  of  filiceous  earth  was  found  by  Bergman  in  an  acidulous  fpring,  as  alfo  by  Dr  Bla^k  in  the 
Geyzer  fpring  in  Iceland.  Clay  may  alfo-be  often  found  in  waters*  but  it  is  probably  only  diffused,  not  chemically  diffolved. 
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W<«w»  to  the  water, hy  aft  aeruginoits  taftc,  and  by  the  ochre  which 
it  depoiits.  It  may  alfo  be  detedled  by  throwing  into  the 
water  a  piece  of  poliftied  iron  ;  the  copper  will  be  precipi¬ 
tated  upon  the  iron. 

Method  of  analyzing  Water  ly  Evaporation . 

Having  now  deferibed  the  methods  of  detecting  the  va- 
fubftance*  contained  in  water  by  precipitation ,  we 
next  to  defcribe  how  they  are  difeovered  by  evapo - 
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The  vefTels  employed  in  evaporating  the  water  ought  to 
be  broad,  for  fluids  evaporate  more  quickly  in  proportion  to 
the  extent  of  the  furface.  If  earthen  vefTels  can  be  found 
of  fo  clofe  a  texture  as  not  to  abforb  any  faline  matter,  they 
may  be  fafely  employed.  Iron  and  copper  veffels  are  improper, 
becaufe  they  are  liable  to  be  corroded.  The  mod  conveni¬ 
ent  are  thin  glafs  vefTels,  which  may  without  danger  be  ex* 
pofed  to  a  ftrong  heat.  The  capacity  of  the  vefTels  de¬ 
pends  on  the  quantity  of  water  which  is  neceflary  for  the 
feveral  experiments.  The  quantity  of  water  may  be  fmail 
if  it  contain  a  large  proportion  cf  extraneous  matter.  The 
evaporation  fhould  be  flow  and  gentle.  The  vefftl  employ¬ 
ed  ought  to  have  a  cover  to  keep  out  dud ;  but  mud  have  a 
hole  feveral  inches  in  diameter,  that  the  vapours  may  iffue 
out.  The  hole  fhould  not  be  opened  till  the  vapour  be  fo 
much  condenfed  as  to  iffue  with  fuch  force  as  to  keep  the 
dud  from  falling  in. 

Some  fubdances  require  more  water  to  diffolve  them  than 
which  Tub-  others.  As  the  quantity  of  water  is  diminilhed  by  evapora- 
fhmees  tion,  they  appear  therefore  in  an  order  correfponding  to 
1  *  t,nr  1  -  r  r  1  1  mv__  thofe  which  are  lead 


3* 

Order  in 


j*ear^  while  t^leir  different  degrees  of  folubility  ;  th 
water  is  e-foluble  appearing  firft.  The  following  is 


the  order  in  which 


Jt 

How  the 
refiduum 
fhould  be 
Created. 


53 

When  it 
fhows  a 
brown  co¬ 
lour,  fhould 
fee  expofed 
to  the  air. 


feme  weeks  ui  an  4-pcn  veffel  to  the  rays  of  the  fun,  we  be« 
ing  taken  to  maiden  it  from  time  to  time.  By  the  expo-  w-'v< 
fure  to  the  air,  the  iron  will  imbibe  ox y gene,  and  is  then 
no  longer  foluble  in  vinegar.  The  refiduum  may  then  tu  ** 
be  weighed  ;  a  quantity  of  acetous  acid  or  diftillcd  vinegar  acid  ij* 
is  then  to  be  poured  on  it,  and  the  mixture  to  be  digefledTobe  ^ 


upot 
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vaporaiing.they  are  difeovered:  Firfl  carbonate  of  lime  and  carbonate  of 
iron,  then  gypfum,  then  the  fulphate  of  potafh,  then  the  ful- 
phate  of  iron,  then  the  nitrate  of  potafh,  and  next  in  order 
the  fulphate  of  copper  ;  afterwards  the  muriate  of  potafh, 
then  foda,  then  the  muriate  of  foda,  then  the  fulphate  of 
magnefa,  and  ladly  the  deliquefeent  falts.  Aerated  mag- 
fteiia,  or  carbonate  of  magnefia,  is  not  feparated  all  at  once, 
but  continues  to  fall  during  the  whole  procefs.  This  order 
is  often  altered  by  the  fuperabundance  of  any  particular  fub- 
ftance. 

The  different  fubdances  may  be  feparated  as  they  fuccef- 
fivtly  appear  ;  but  it  is  better  to  continue  the  evaporation  to 
drynefs.  The  refiduum  fhould  be  carefully  collected  and 
well  dried.  It  is  then  put  into  a  bottle,  and  alcohol  poured 
on  till  it  rife  an  inch  above  it.  The  bottle  fhould  then  be 
clofed  and  fhaken.  Alter  danding  for  a  few  hours,  the  li¬ 
quor  may  be  filtered.  What  paffes  through  the  filter  is 
preserved  for  a  future  analyfis,  and  what  remains  behind  has 
eight  times  its  weight  of  cold  diftilled  water  poured  upon 
it ;  the  mixture  is  then  fhaken,  allowed  to  (land  for  fome 
time,  and  again  filtered.  What  was  diffolved  by  the  wa¬ 
ter  is  preferved  for  future  examination,  and  the  refiduum 
is  then  boiled  for  a  quarter  of  an  hour  in  fomewhat  more 
than  four  or  five  hundred  times  its  weight  of  diddled  water, 
and  afterwards  filtered. 

Being  now  purified  by  alcohol,  cold  water  and  hot  wa¬ 
ter,  the  refiduum  is  no  longer  foluble  in  alcohol  or  water. 
If  it  fhow  a  brown  colour,  this  is  a  mark  that  iion  is  con¬ 
tained  in  it.  To  afeertain  this  point,  it  may  be  expofed  for 


By  the  digeftion  the  acid  will  diffolve  the  carbonate  of  lime 
and  magnefia,  if  there  be  any  in  the  refiduum.  What  the 
acid  has  not  diffolved  may  be  wafhed,  dried,  and  weighed, 
and  by  its  lois  of  weight  it  may  eafiiy  be  determined  whac 
the  acid  has  taken  up. 

The  matter  diffolved  by  the  acetous  acid  is  then  to  be  Hunti 
evaporated  to  dryntis.  It  may  be  determined  whether  itevaVf,fi 
contains  calcareous  earth  or  magnefia  by  this  circumftance 
if  it  confifl  of  calcareous  earth,  it  continues  dry  in  a 
air  ;  but  if  it  contain  magnefia,  it  is  deliquefeent.  The  fame 
point  may  alfo  be  afeertained  by  the  fulphuric  acid.  This 
acid  added  to  calcareous  earth,  forms  gypfum,  or  the  ful¬ 
phate  oflime  ;  but  when  added  to  magnefia,  it  diffolves  it, 
forming  the  fulphate  of  magnefia  or  Epfom  fait  ;  or  if  the 
refiduum  contain  both  lime  and  magnefia,  there  will  be  pro¬ 
duced  both  fulphate  of  lime  and  fulphate  of  magnefia.  The 
precife  quantity  of  the  fimple  fubdances  contained  in  each 
may  be  known  by  weighing  the  compound,  and  remember¬ 
ing  that  ICO  parts  of  the  fulphate  of  lime  contain  about  32 
of  pure  lime,  46  of  fulphuric  acid,  and  22  of  water  (d)  ; 
and  100  parts  of  the  fulphate  of  magnefia  contain  19  of 
pure  magnefia,  3  3  of  fulphuric  acid,  and  48  of  water  (e). 

That  matter  which  was  not  diffolved  by  the  acetous  acid 
is  either  iron  or  filex.  The  iron  is  foluble  by  muriatic  acid 
or  by  an  alkali.  The  portion  which  refills  the  a&ion  of  the 
muriatic  acid  is  filiceous  earth,  which  may  be  farther  exa¬ 
mined  by  the  blow-pipe ;  for  filiceous  earth,  when  added  to 
foda  in  a  flate  of  fufion,  combines  with  it  with  a  violent  cf- 
fervefcence,  and  is  thus  changed  into  glafs. 

Having  now  fhown  how  to  examine  the  refidue  which 
was  in  foluble  in  alcohol  and  water,  it  will  next  be  proper  to 
defcribe  how  to  analyze  the  folutions  obtained  by  alcohol, 
cold  water,  and  hot  water.  ^ 

1.  The  folution  obtained  by  alcohol  contains  lime  andflow( 
magnefia,  combined  with  the  muriatic  acid  or  with  the  treat  t 
nitric  acid.  To  enable  us  to  difeover  the  nature  andf°;ut^ 


quantity  of  the  ingredients,  we  evaporate  them  to  drynefs^*^ 


and  then  pour  fulphuric  acid  on  the  refidue  ;  the  ful- 
phuric  immediately  difplaces  the  other  acids,  and  unites 
with  the  bafe.  If  the  bafe  be  lime,  it  forms  a  fulphate  of 
lime ;  if  it  be  magnefia,  it  produces  the  fulphate  of  mag¬ 
nefia. 


2.  The  folution  obtained  by  cold  water  muff  be  examined  And  t 
by  evaporation^  The  evaporation  ought  to  be  gentle,  thatfolut.it 


otained 


the  cryffals  may  affume  regular  forms.  The  cryftals,  ^ 
they  fucceffively  appear,  are  then  to  be  placed  on  bibulouscu 
paper  and  dried ;  but  not  fo  much  as  to  expel  any  of  the 
water  of  cryftallization.  The  fpecies  of  the  fait  thus  form¬ 
ed  may  be  diftingui/hed  by  the  tafte  and  fhape  of  the  cry¬ 
ffals.  But  that  they  may  be  diftinguifhed  with  accuracy, 
we  (hall  mention  other  methods :  The  folution  obtained  by 
cold  water  may  contain  alkalis,  neutral  falts,  falts  united 
with  earths,  falts  united  with  metals,  and  neutral  falts  com¬ 
bined  with  earths  or  metals. 

The  alkalis  can  eafiiy  be  difeovered  by  the  methods 

men- 


(d)  The  proportions  given  above  are  Bergman’s ;  but  Dr  Kirwan  eftimates  them  differently.  According  to  him,  100 
parts  of  the  fulphate  of  lime  contain  32  of  earth,  29,44  of  acid,  and  38,56  of  water.  When  well  dried,  it  lofes  about 
24  of  water,  and  therefore  contains  42  of  earth,  39  of  acid,  and  19  of  water. 

(e)  According  to  Dr  Kirwan,  100  grains  of  the  fulphate  of  magnefia  perfectly  dry  contain  45,67  of  fulphuric  acid, 
36,54  of  pure  earth,  and  17,83  of  water.  In  cryftals  they  contain  23,75  of  acid,  19  of  earth,  and  57,25  of  water. 
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Uijti'  mentioned  above,  but  the  neutral  or  compound  fait 8  will 
***vr'  occafion  more  difficulty.  We  muft  firft  determine  what 
the  acid  is,  and  with  what  bafe  it  is  united.  The  fulphuric 
acid  is  detected  by  the  muriate  of  barytes,  as  defcribed 
above.  The  nitrous  acid,  when  prefent,  is  expelled  by 
the  iulphuric  acid,  and  may  be  eafily  diftinguifhed  by  its 
fmell  and  red  fumes.  It  will  be  made  dill  more  evident 
by  expofing  its  fumes  to  a  paper  moiftened  with  ammonia 
or  v(  la  ile  alkali.  The  muriatic  acid  is  eafily  dete£*ed  by 
expofing  the  fumes  of  it  to  a  paper  moiftened  with  water. 
This  acid  may  alfo  be  difeovered  by  the  nitrate  of  filver. 

It  is  more  difficult  to  difeover  the  bafes  of  the  neutral 
/alts  which  are  always  alkalis.  We  formerly  defcribed  the 
method  of  detecting  them  in  water  when  difen^aged,  but 
we  have  now  to  feparate  them  from  an  acid.  Potafh  may 
be  feparated  by  barytes,  foda  is  expelled  by  potafh,  and  am¬ 
monia  is  expelled  either  by  potafh  or  foda. 

We  have  mentioned  already  the  method  of  difeovering 
and  diflinguifhing  the  earths  and  metals  diffolved  in  water ; 
but  there  is  one  compound  which  is  extremely  difficult  to 
feparatc,  viz.  foda  from  common  fait.  The  beft  method  for 
effe&ing  this  is  the  procefs  of  M.  Giaonetti  :  “  It  confifls 
(fays  M.  Fourcroy)  in  wafhing  the  mixed  fait  with  diflilled 
vinegar.  The  acid  diftolves  the  mild  foda  ;  the  mixture  is 
dried,  and  wafhed  afrefh  with  fpirit  of  wine,  which  is  char¬ 
ged  with  the  terra  foliata  mineralis,  without  touching  the 
marine  fait ;  the  fpiritnous  folution  is  evaporated  to  dry- 
aefs,  and  the  refiduum  calcined  ;  the  vinegar  is  decompofed 
and  burned ;  we  have  then  nothing  but  the  mineral  alkali, 
wbofe  quantity  is  exactly  found.” 

3.  The  folution  obtained  by  boiling  water  contains  only 
feknite  or  gypfum.  This  may  be  Separated  in  cryftals  by 
tj.  d  evaporation  to  drynef6,  or  it  may  be  decompofed  by  an  al- 
Elingja- 

We  have  now  faid  every  thing  that  is  neeeffery  refpec- 
59  ting  the  two  modes  of  analyzing  water  by  precipitation  and 
■$  evaporation  ;  but  as  a  difficulty  may  occur  to  the  unexperi- 
Noi  ia-ence<^  chemift  refpe&ing  the  order  in  which  he  ought  to 
Jfc.|  |  proceed  in  making  his  experiments,  we  fhall  lay  before  our 
readers  the  method  recommended  by  M.  Fourcroy.  * 

I-Ie  firft  examines  the  fenfible  properties  of  the  water, 
the  tafte,  colour,  weight,  &c.  and  then  pours  upon  four 
pounds  of  water  the  fame  weight  of  lime-water.  If  no  pre¬ 
cipitate  falls  in  24  hours,  he  concludes  that  the  water  con¬ 
tains  no  difengaged  carbonic  acid,  nor  mild  fixed  alkali,  nor 
earthy  felts  with  bafe  of  aluminous  earth  or  magnefia,  nor 
metallic  felts.  If  a  precipitate  be  inflantly  formed,  he  pro¬ 
ceeds  to  filter  the  liquid,  and  to  examine  the  chemical  qua¬ 
lities  of  the  precipitate.  If  it  has  no  tafte,  if  it  is  infoluble 
in  water,  if  it  effervefees  with  acids,  and  if  it  forms  with 
fulphuric  acid  an  infipid  fait  almofl  infoluble  in  water,  he 
concludes  that  it  is  chalk,  and  that  the  lime-water  attracted 
only  the  aerial  acid  diffolved  in  the  water.  On  the  contra¬ 
ry,  if  the  precipitate  be  not  copious,  if  it  colledh  flowly,  if 
it  excites  110  effervefcence,  if  with  the  fulphuric  acid  it  forms 
a  bitter  fait,  it  is  magnefia ;  but  if  with  the  fame  acid  it 
forms  a  fweetifh  aftringent  fait,  it  is  aluminous  earth  or 
clay.  Sometimes  it  may  be  a  compound  of  both. 

Being  now  examined  by  lime-water,  he  pours  upon  it 
other  four  pounds  of  the  fame  water,  a  gros  or  two  (f)  of 
volatile  caufiic  alkali,  or  he  paffes  it  through  fome  alkaline 
gas  difengaged  by  means  of  heat.  When  the  water  is  fatu- 
rated,  he  leaves  it  in  a  clofe  vefTel  for  241  hours  ;  then 
if  a  precipitate  be  formed,  as  it  mull  contain  falts,  with 
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iron,  magnefia,  or  aluminous  earth  for  its  bafe,  He  InveftI*  Water; 
gates  the  nature  of  it.  It  muft  be  obferved,  that  the  alka-  " v- 1 

line  gas  is  not  to  be  depended  upon  alone,  but  may  be  ufed 
as  an  auxiliary. 

M.  Fouicroy  next  pours  into  a  certain  quantity  of  the 
water  under  examination  a  portion  of  cauftic  mineral  alkali 
difTolved.  He  continues  to  pour  it  in  till  no  farther  mud* 
dinefs  is  produced,  as  it  decompofes  the  falts  with  a  bafe  of 
aluminous  earth,  or  a  bafe  of  lime.  If  the  precipitate  re- 
fembles  in  form,  colour,  and  quantity,  that  which  is  yielded 
by  lime-water,  it  may  be.  prefumed  that  the  water  contains 
no  calcareous  earth  ;  but  if  it  be  more  weighty,  copious, 
and  has  formed  more  quickly  than  the  precipitate  formed 
by  the  lime-water,  then  it  contains  lime  mixed  with  magne¬ 
fia  or  aluminous  earth.  If  the  precipitate  contain  any  iron, 
it  is  eafily  dete&ed  by  its  colour  and  tafte. 

Thefe  obfervations  of  M.  Fourcroy  will  be  of  great  ufe 
to  the  young  chemift,  in  pointing  out  the  order  which  he 
may  follow  with  facility  and  advantage  in  the  analyfis  of 
waters  ;  and  after  he  has  formed  his  opinion  concerning  the 
ingredients  contained  in  the  water,  he  may  examine  the  truth 
of  it,  by  applying  the  particular  tefts  which  have  already 
been  defcribed. 

In  the  account  which  we  have  given  of  the  method  of 
analyzing  waters,  the  chemical  reader  will  obferve,  that  we 
have  chiefly  followed  Bergman.  We  have  done  fo,  becaufe 
we  reckon  him  the  belt  writer  on  the  fubjeft,  and  becaufe 
we  have  been  more  anxious  to  ftudy  truth  and  utility  than 
novelty.  We  ardently  wifh  that  fome  able  chemift  would 
exhibit  an  accurate  and  eafy  mode  of  analyzing  earths, 
which  every  farmer  could  praftife  without  a  deep  knowledge 
of  chemiftry.  Farmers  would  then  be  enabled  to  apply  the 
manures  proper  to  particular  foils,  in  which  they  would  be 
much  affifted  by  Dr  Kirwan’s  valuable  Treatife  on  Manures. 

Under  the  tide  of  Mineral  Waters ,  we  have  given  an 
analyfis  of  the  moft  remarkable  waters  in  Europe.  (See  alfo 
Spa,  Seltzer,  Pyrmont,  and  the  names  of  other  celebra¬ 
ted  waters).  Thofe  who  wifh  for  more  information  concern¬ 
ing  the  mode  of  analyzing  water,  may  confult  Bergman’s 
Chemical  Effeys,  Fourcroy’s  Le&iires  on  Chemiftry,  and 
the  different  books  referred  to  by  thefe  authors. 

Holy  WateR)  which  is  made  ufe  of  in  the  church  of 
Rome,  as  alfo  by  the  Greeks,  and  by  the  other  Chrifiian* 
of  the  Eaft  of  all  denominations,  is  water  with  a  mixture 
of  fait,  bleffed  by  a  prieft  according  to  a  fet  form  of  bene- 
di&ion.  It  is  ufed  in  the  bleffing  of  perfons,  things,  and 
places  ;  and  is  likewife  coniidered  as  a  ceremony  to  excite 
pious  thoughts  in  the  minds  of  the  faithful. 

The  prieft,  in  bleffing  it,  firft,  in  the  name  of  God,  com¬ 
mands  the  devils  not  to  hurt  the  perfons  who  fhall  be  fprink- 
led  with  it,  nor  to  abufe  the  things,  nor  difquiet  the  places, 
which  fhall  likewife  be  fo  fprinkled.  He  then  prays  that 
health,  fafety,  and  the  favour  of  heaven,  may  be  enjoyed 
by  fuch  perfons,  and  by  thofe  who  fhall  ufe  fuch  things, 
or  dwell  in  fuch  places.  Veftments,  veffels,  and  other  fuch 
things  that  are  fet  apart  for  divine  fervicc,  are  fprinkled 
with  it.  It  k  fometimes  fprinkled  on  cattle,  with  an  in¬ 
tention  to  free  or  preferve  them  from  diabolical  enchant¬ 
ments  ;  and  in  fome  ritual  books  there  are  prayers  to  be  faid 
on  fuch  occafions,  by  which  the  fafety  of  fuch  animals,  a* 
being  a  temporal  bleffing  to  the  pofteftbrs,  is  begged  of 
God,  whofe  providential  care  is  extended  to  all  his  crea¬ 
tures.  The  hope  which  Catholics  entertain  of  obtaining' 
fuch  good  effe&s  from  the  devout  ufe  of  holy  water,  is 

grounded 


(r)  A  gros  is  equal  to  5^0703  of  Englilh  Troy  grains. 
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'Water,  grounded  on  the  promife  made  to  believers  by  Chrift  (St 

—v -  Mark  xvi.  17.),  and  on  the  general  efficacy  of  the  pray¬ 

ers  of  the  church  ;  the  petition  of  which  prayer?  God  is 
ortcn  pleafed  to  grant ;  though  fometimes,  in  his  Provi¬ 
dence,  he  fees  it  not  expedient  to  do  fo.  That  fuch  effects 
have  been  produced  by  holy  water  in  a  remarkable  manner, 
has  been  afferted  by  many  authors  of  no  fmall  weight  ;  as, 
‘namely,  by  St  Epiphanius,  Haer.  30th  ;  St  Hierom,  in 
.the  Lffe  of  St  Hilarion  ;  Theodoret  Hi/I.  Eccl.  lib.  v.  cap. 
*2i.  ;  Palladium,  Hi/I.  Lauf.  ;  Bede,  lib.  v.  cap.  4. 

As  a  ceremony  (fays  the  Catholic),  water  brings  to  our 
.remembrance  our  baptifm ;  in  which,  by  water,  we  were 
cleanfed  from  original  fin.  It  alfo  puts  us  in  mind  of  that 
purity  of  confcience  which  we  ought  to  endeavour  always 
to  have,  but  cfpecially  when  we  are  going  to  worfhip  our 
God.  The  fait,  which  is  put  into  the  water  to  preferve  it 
<from  corrupting,  is  alfo  a  figure  of  divine  grace,  .which 
-preferves  our  fouls  from  the  corruption  of  fin  ;  and  is  like- 
wife  an  emblem  of  that  wifdom  and  diferetion  which  ought 
•to  feafon  every  a&ion  that  a  Chriftian  does,  and  every  word 
that  he  fays.  It  is  wont  to  be  bleffed  and  fprinkled  in 
-churches  on  Sundays,  in  the  beginning  of  the  folemn  office. 
It  is  kept  in  veffels  at  the  doors  of  the  fame  churches,  that 
•at  may  be  taken  by  the  faithful  as  they  enter  in.  It  is  alfo 
-often  kept  in  private  houfes  and  chambers  (a). 

Putrid  Water,  is  that  which  has  acquired  an  offenfive 
.fmell  and  tafle  by  the  putrefcence  of  animal  or  vegetable 
Jubilances  contained  in  it.  It  is  in  the  higheft  degree  per¬ 
nicious  to  the  human  frame,  and  capable  of  bringing  on 
mortal  difeafes  even  by  its  fmell.  It  is  not  always  from  the 
-apparent  muddinefs  of  waters  that  we  can  judge  of  their 
difpofition  to  putrefy  ;  fome  which  are  feemingly  very  pure 
-being  more  apt  to  become  putrid  than  others  which  appear 
much  more  mixed  with  heterogeneous  matters.  Under  the 
.article  Animalcule,  n°  33,  is  mentioned  a  fpeciea  of  in- 
tfedls  which  have  the  property  of  making  water  {link  to  an  in¬ 
credible  degree,  though  their  bulk  in  proportion  to  the  fluid 
which  furrounds  them  is  lefs  than  that  of  one  to  a  million. 
Other  fubftances  no  doubt  there  are  which  have  the  fame 
property  ;  and  hence  almoft  all  water  which  is  confined  from 
the  air  is  apt  to  become  offenfive,  even  though  kept  in  glafs  or 
dlone-ware  veffels.  /  Indeed  it  is  a  common  obfervation,  that 
water  keeps  much  longer  fweet  in  glafs- veffels,  or  in  thofe  of 
.earthen  or  {lone- ware,  than  in  thofe  of  wood,  where  it  is  ex¬ 
ceedingly  apt  to  putrefy.  Hence,  as  fhips  can  only  be  fupplied 
-with  water  kept  in  wooden  calks,  failors  are  extremely  liable 
.to  thole  difeafes  which  arife  from  putrid  water  ;  and  the  dif- 
covery  of  a  method  by  which  water  could  ealily  be  prevent¬ 
ed  from  becoming  putrid  at  lea  would  be  exceedingly  va¬ 
luable.  This  may  indeed  be  done  by  quicklime  ;  for  when 
water  is  impregnated  with  it,  all  putrefeent  matters  are 
cither  totally  deftroyed,  or  altered  in  fuch  a  manner  as  never 
to  be  capable  of  undergoing  the  putrefa&ive  fermentation 
again.  But  a  continued  ufe  of  lime-water  could  not  fail 
of  being  pernicious,  and  it  is  therefore  neceffary  to  throw 
down  the  lime  ;  after  which  the  water  will  have  all  the 
purity  neceffary  for  preferving  it  free  from  putrefadlion. 
This  can  only  be  done  by  means  of  fixed  air ;  and  mere 
expofure  in  broad  (hallow  veffels  to  the  atmofphere  would 
do  it  without  any  thing  elfe.,  only  taking  care  to  break  the 
cruft  which  formed  upon  it.  Two  methods,  however,  have 
been  thought  of  for  .doing  this  with  more  expedition.  The 
4>ne,  invented  by  Dr  Alfton,  is,  by  throwing  into  the  wa- 
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ter  impregnated  with  Hme  a  quantity  of  magnefia,  The  Wa  ter. 
lime  attra&s  fixed  air  more  powerfully  than  magnefia  ;  in y* 
confequence  of  which  the  latter  parts  with  it  to  the  lime : 
and  thus  becoming  infoluble,  falls  along  with  the  cauflie 
magnefia  to  the  bottom,  and  thus  leaves  the  water  perfe&ly 
pure.  Another  method  is  that  of  Mr  Henry,  who  pro- 
pofes  to  throw  down  the  lime  by  means  of  an  effervefeing 
mixture  of  oil  of  vitriol  and  chalk  put  down  to  the  bottom 
of  the  water-cafk.  His  apparatus  for  this  purpofc  is  as 
fimple  as  it  can  well  be  made,  though  it  is  hardly  probable 
that  failors  will  give  themfelves  the  trouble  of  ufing  it;  and 
Dr  Alfton’s  fcheme  would  feem  better  calculated  for  them, 
were  it  not  for  the  expence  of  the  magnefia  ;  which  indeed 
is  the  only  obje&ion  made  to  it  by  Mr  Henry.  Putrid 
water  may  be  reftored  and  made  potable  by  a  procefs  of 
the  fame  kind. 

Of  late  it  has  been  difeovered  that  charcoal  poffeffes 
many  unexpe£led  properties,  and,  among  others,  that  of 
preferving  water  from  corruption,  and  of  purifying  it  after  it 
has  been  corrupted.  Mr  Lowitz,  whofe  experiments  on  char¬ 
coal  have  been  publifhed  in  Crell’s  Chemical  Journal,  has 
turned  his  attention  to  this  fubje£l  in  a  memoir  read  to  the 
Economical  Society  of  Peterfburg.  He  found  that  the 
effe<ft  of  charcoal  was  rendered  much  more  fpeedy  by  ufing 
along  with  it  fome  fulphuric  acid.  One  ounce  and  a  half 
of  charcoal  in  powder,  and  24  drops  of  concentrated  ful« 
phuric  acid  (oil  of  vitriol),  are  fufficient  to  purify  three 
pints  and  a  half  of  corrupted  water,  and  do  not  communi¬ 
cate  to  it  any  fenfible  acidity.  This  fmall  quantity  of  acid 
renders  it  unneceffary  to  life  more  than  a  third  part  of  the 
charcoal  powder  which  would  otherwife  be  wanted ;  and 
the  lefs  of  that  powder  is  employed,  the  lefs  is  the  quantity 
of  water  loft  by  the  operation,  which,  in  fea-voyages,  is  an 
obje6l  worthy  of  confideration.  Tn  proportion  to  the  quan¬ 
tity  of  acid  made  ufe  of,  the  quantity  of  charcoal  may  be 
diminifhedor  augmented.  All  acids  produce  nearly  the  fame 
effedls  :  neutral  falts  alfo,  particularly  nitre  and  fea-falt,  may 
be  ufed,  but  fulphuric  acid  is  preferable  to  any  of  thefe ; 
water  which  is  purified  by  means  of  this  acid  and  charcoal 
will  keep  a  longer  time  than  that  which  i3  purified  by  char¬ 
coal  alone.  When  we  mean  to  purify  any  given  quantity 
of  corrupted  water,  we  fhould  begin  by  adding  to  it  at 
much  powder  of  charcoal  as  is  neceffary  to  deprive  it  en¬ 
tirely  of  its  bad  fmell.  To  afeertain  whether  that  quantity 
of  powdered  charcoal  was  fufficient  to  effedt  the  clarifica¬ 
tion  of  the  faid  water,  a  fmall  quantity  of  it  may  be  paffed 
through  a  linen  bag,  two  or  three  inches  long  ;  if  the  wa¬ 
ter,  thus  filtrated,  ftill  has  a  turbid  appearance,  a  frefh  quan¬ 
tity  of  powdered  charcoal  muft  be  added,  till  it  is  become 
perfedlly  clear :  the  whole  of  the  water  may  then  be  paffed 
through  a  filtering  bag,  the  fize  of  which  fhould  be  pro¬ 
portioned  to  the  quantity  of  water.  If  fulphuric  acid,  or 
any  other,  can  be  procured,  a  fmall  quantity  of  it  fhould 
be  added  to  the  water,  before  the  charcoal  powder. 

The  cleaning  of  the  calks  in  which  water  is  to  be  kept 
in  fea-voyages  fhould  never  be  negle&ed  :  they  fhould  be 
well  wafhed  with  hot  water  and  fand,  or  with  any  other 
fubftance  capable  of  removing  the  mucilaginous  particles, 
and  afterwards  a  quantity  of  charcoal -dull  fhould  be  em¬ 
ployed,  which  will  entirely  deprive  them  of  the  mufty  or 
putrid  fmell  they  may  have  contra&ed. — The  charcoal  ufed 
for  purifying  water  fhould  be  well  burnt,  and  afterwards 
beat  into  a  fine  powder. 
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(a)  This  article  was  furnifhed  by  an  eminent  divine  of  the  church  of  Rome,  to  whom  we  are  indebted  for  great# 
favours. 
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Sea- Water.  See  Sea- Water. 

IV ATER-Carts ,  carriages  conflrufted  for  the  purpofe  of 
watering1  the  roads  for  feveral  miles  round  London  ;  a  pre¬ 
caution  abfolutely  neceflary  near  the  metropolis,  where, 
from  fuch  a  vaft  daily  influx  of  carriages  and  horfes,  the 
duft  would  otherwise  become  quite  infufferable  in  hot  dry 
weather.  Pumps  are  placed  at  proper  diftances  to  fupply 
thefe  carts. 

W ate  R-Or deal.  See  Ordeal. 

Water,  among  jewellers,  is  properly  the  colour  or  luftre 
of  diamonds  and  pearls.  The  term,  though  lefs  properly, 
is  fomctimes  ufed  for  the  hue  or  colour  of  other  {tones. 

Water- Bellows.  See  Machines  for  blowing  Air  into  Fur- 

if  aces. 

Water- Colours,  in  painting,  are  fueh  colours  as  are  only 
diluted  and  mixed  up  with , gum-water,  in  contradiflindtion 
to  oil  colours.  See  Colour- Making. 

llrATER-Gang ,  a  channel  cut  to  drain  a  place  by  carrying 
off  a  ilream  of  water. 

IV ATER-Hen.  See  Parra. 

Water- Line  of  a  Ship ,  certaiu  horizontal  lines  fuppofed 
to  be  drawn  about  the  outfide  of  a  {hip’s  bottom,  clofe 
to  the  furface  of  the  water  in  which  fhe  floats.  They  are 
accordingly  higher  or  lower  upon  the  bottom,  in  pro¬ 
portion  to  the  depth  of  the  column  of  water  required  to 
float  her. 

Water- Lodged. ,  the  ftate  of  a  fhip  when,  by  receiving  a 
great  quantity  of  water  into  the  hold,  by  leaking,  Sc c.  fhe 
has  become  heavy  and  ina&we  upon  the  tea,  fo  as  to  yield 
without  refinance  to  the  efforts  of  every  wave  rufhing  over 
her  decks.  As,  in  this  dangerous  fituation,  the  centre  of 
gravity  is  no  longer  fixed,  but  fluctuating  from  place  to 
place,  the  (lability  of  the  fhip  is  utterly  loft :  fhe  is  there¬ 
fore  almoft  totally  deprived  of  the  ufe  of  her  fails,  which 
would  operate  to  overfet  her,  or  prefs  the  head  under  water. 
Hence  there  is  no  refource  for  the  crew,  exeept  to  free 
her  by  the  pumps,  or  to  abandon  her  by  the  boats  as  foon 
as  pofiible. 

Water- Sail ,  a  fmall  fail  fpread  occafionally  under  the 
lower  ftudding-fail,  or  driver-boom,  in  a  fair  wind  and 
fmooth  fea. 

IV ATER-Ouzel.  See  Turdus. 

IV ATER-Spout,  an  extraordinary  meteor  confifting  of  a 
large  mafs  of  water  polledted  into  a  fort  of  column,  and 
moved  with  rapidity  along  the  furfaee  of  the  fea. 

'Idle  belt  account  of  the  water-fpout  whieh  we  have  met 
with  is  in  the  Phil.  Tranf.  Abridged,  voi  viii.  as  obferved 
by  Mr  Jofeph  Harris,  May  21.  1732,  about  funfet,  lat. 

3 2°  30'  N.  long.  90  E.  from  Cape  Florida. 

“  When  firft  we  faw  the  fpout  (lays  he),  it  was  whole 
and  entire,  and  much  of  the  fhape  and  proportion  of  a 
fpcaking  trumpet  ;  the  fmall  end  being  downwards,  and 
reaching  to  the  fea,  and  the  big  end  terminated  in  a  black 
thiek  cloud.  The  fpout  itfelf  was  very  blaek,  and  the  more 
fo  the  higher  up.  It  feeraed  to  be  exadtly  perpendicular 
to  the  horizon,  'and  its  fides  perfectly  fmooth,  without  the 
lead  ruggednefs.  Where  it  fell  the  fpray  of  the  fea  rofe 
to  a  confiderable  height,  which  made  fomewhat  the  ap¬ 
pearance  of  a  great  fmoke.  From  the  firlt  time  we  faw  it 
it  continued  whole  about  a  minute,  and  till  it  was  quite 
difiipated  about  three  miiiutes.  It  began  to  wafte  from  be¬ 
low,  and  fo  gradually  up,  while  the  upper  part  remained 
entire,  without  any  vifible  alteration,  till  at  lail  it  ended 
in  the  blaek  cloud  above  :  upoii  which  there  feemed  to  fall 
a  very  heavy  rain  in  that  neighbourhood. — There  was  but 
little  wind,  and  the  fky  elfewhere  was  pretty  {erene.” 

Water- fpouts  have  by  fome  been  fuppofed  to  be  merely 
eleftrieal  in  their  origin  ;  particularly  by  Signior  Beccaria, 
Vol.  XVIII.  Part  II. 
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who  fupported  his  opinion  by  fome  experiments.  But  if 
we  attend  to  the  fuccefllve  phenomena  neceflary  to  contt j - 
tute  a  complete  water-fpout  through  their  various  llages, 
we  fhall  be  convinced,  that  reeomfe  muft  be  had  to  fome 
other  principle  in  order  to  obtain  a  complete  folution. 

Dr  Franklin,  in  his  Phyfical  and  Meteorological  Observa¬ 
tions,  fuppofes  a  water-fpout  and  a  whirlwind  to  proeeed 
from  the  fame  caufe  ;  their  only  difference  being,  that  the 
latter  paffes  over  the  land,  and  the  former  over  the  water. 
This  opinion  is  corroborated  by  M.  de  la  Pryme,  in  the 
Pliilofophieal  TranfaCtions,  where  he  deferibes  two  fpouts 
obferved  at  different  times  in  Yorkfhire,  whofe  appearances 
in  the  air  were  exa&ly  like  thofe  of  the  fpouts  at  fea,  and 
their  effects  the  fame  as  thofe  of  real  whirlwinds. 

A  fluid  moving  from  all  points  horizontally  towards  a 
centre,  muft  at  that  centre  either  mount  or  defeend.  If  a 
hole  be  opened  in  the  middle  of  the  bottom  of  a  tub  filled 
with  water,  the  water  will  flow  from  all  fides  to  the  centre, 
and  there  defeend  in  a  whirl  :  but  air  flowing  on  or  near  the 
furface  of  land  or  water,  from  all  fides  towards  a  eentre, 
mnft  at  that  centre  afeend  ;  becaufe  the  land  or  water  will 
hinder  its  defeent. 

The  DoCtor,  in  proceeding  to  explain  his  conceptions, 
begs  to  be  allowed  two  or  three  pofitions,  as  a  foundation 
for  his  hypothefis.  1.  That  the  lower  region  of  air  is  often 
more  heated,  and  fo  more  rarefied,  than  the  upper,  and  by 
confequence  fpedfically  lighter.  The  coldnefs  of  the  up. 
per  region  is  manifefted  by  the  hail,  which  fometimes  falls 
from  it  in  warm  weather.  2.  That  heated  air  may  be  very 
moift,  and  yet  the  moifture  fo  equally  diffufed  and  rarefied 
as  not  to  be  vifible  till  colder  air  mixes  with  it;  at  which 
time  it  condenfes  and  becomes  vifible.  Thus  our  breath, 
although  invifible  in  fummer,  becomes  vifible  in  winter. 

Thefe  circumftanees  being  granted,  he  prefuppofes  a  tradt 
of  land  or  fea,  of  about  60  miles  in  extent,  unfheltered  by 
clouds  and  unrefrefhed  by  the  wind,  during  a  fummer’s 
day,  or  perhaps  for  feveral  days  without  intermiflion,  till  it 
becomes  violently  heated,  together  with  the  lower  region 
of  the  air  in  contaCt  with  it  ;  fo  that  the  latter  becomes 
fpecifieally  lighter  than  the  fuperineumbent  higher  region  of 
the  atmofphere,  wherein  the  clouds  are  ufually  floated  :  he 
fuppofes  alfo  that  the  air  furrounding  thistradl  has  not  been 
fo  much  heated  during  thofe  days,  and  therefore  remains 
heavier.  The  confequence  of  this,  he  conceives,  fhould  be, 
that  the  heated  lighter  air  fhould  afeend,  and  the  heavier 
defeend  ;  and  as  this  rifing  cannot  operate  throughout  the 
whole  traCt  at  onee,  beeauie  that  would  leave  too  extenfive 
a  vacuum,  the  rifing  will  begin  precifely  in  that  column 
which  happens  to  be  lightclt  or  moil  rarefied  ;  and  the  warm 
air  will  flow  horizontally  from  all  parts  of  this  column, 
where  the  feveral  currents  meeting,  and  joining  to  rife, 
a  whirl  is  naturally  formed,  in  the  fame  manner  as  a  wliiil 
is  formed  in  a  tub  of  water,  by  the  defeending  fluid  re¬ 
ceding  from  all  fides  of  the  tub  towards  the  hole  in  the 
centre. 

And  as  the  feveral  currents  arrive  at  this  eentral  rifing 
column,  with  a  confiderable  degree  of  horizontal  motion, 
they  cannot  fuddenly  change  it  to  a  vertical  motion  ;  there¬ 
fore  as  they  gradually,  in  approaching  the  -whirl,  deeline 
from  right  to  curve  or  circular  lines,  fo,  having  joined  the 
whirl,  they  afeend  by  a  fpirai  motion  :  in  the  fame  manner 
as  the  water  defeends  fpirally  through  the  hole  in  the  tub 
before  mentioned. 

Laftly,  as  the  lower  air  neared  the  furface  is  more  rare¬ 
fied  by  the  heat  of  the  fun,  it  is  more  imprefled  by  the 
current  of  the  furrounding  cold  and  heavy  air  whieh  is  to 
aflume  its  plaee,  and  confequently  its  motion  towards  the 
whirl  is  fwifteft,  and  fo  the  force  of  the  lower  part  of  the 
5  L  whirl 
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whirl  ftrongeil,  and  the  centrifugal  force  of  its  particles 
'  greatcft.  Hence  the  vacuum  which  inclofes  the  axis  of  the 
whirl  fhould  be  greatcft  near  the  earth  or  fea,  and  dhninifh 
gradually  as  it  approaches  the  region  of  the  clouds,  till  it 
ends  in  a  point. 

This  circle  is  of  various  diameters,  fometiir.es  very  large. 

If  the  vacuum  paffes  over  water,  the  water  may  rife  m 
a  body  or  column  therein  to  the  height  of  about  32  feet. 
This  whirl  of  air  maybe  as  invifibkas  the  air  itfeif,  though 
reaching  in  leality  from  the  water  to  the  region  of  cool  air, 
in  which  our  low  fununer  thunder-clouds  commonly  float ; 
but  it  will  foon  become  vifible  at  its  extremities.  The  agi¬ 
tation  of  the  water  under  the  whirling  of  the  circle,  and 
the  fwelling  and  riling  of  the  water  in  the  commencement 
of  the  vacuum,  renders  it  vilible  below.  It  is  perceived 
above  by  the  warm  air  being  brought  up  to  the  coolei  re¬ 
gion,  where  its  moifture  begins  to  be  condenfed  by  the  cold 
into  thick  vapour,  and  is  then  firft:  difcovered  at  the  highefl 
part,  which  being  now  cooled  condenfes  what  riles  behind 
3t,  and  this  latter  a&s  in  tlie  fame  manner  on  the  fucceedmg 
body  ;  where,  by  the  contadl  of  the  vapours,  the  cold  ope¬ 
rates  faflci*  in  a  right  line  downwards,  than  the  vapours 
themfelves  can  climb  in  a  fpiral  line  upwards :  they  climb 
however ;  and  as  by  continual  addition  they  grow  denfer, 
and  by  confequence  increafe  their  centrifugal  force,  and 
being  rifen  above  the  concentrating  currents  that  compofe 
the  whirl,  they  fly  off,  and  form  a  cloud. 

It  fee  ms  cafy  to  conceive,  how,  by  this  fuccefllve  con- 
denfation  from  above,  the  fpout  appears  to  drop  or  defeend 
frem  the  cloud,  although  the  materials  of  which  it  is  com- 
1^0 fed  arc  ail  the  while  afeending.  The  coudenfation  of  the 
moifture  contained  in  fo  great  a  quantity  of  warm  air  as  may 
be  fuppofed  to  rife  in  a  (hort  time  in  this  prodigioufly  ra¬ 
pid  whirl,  is  perhaps  iufficient  to  form  a  great  extent  of 
cloud  ;  and  the  friciion  of  the  whirling  air  on  the  tides  of 
the  column  may  detach  great  quantities  of  its  water,  dif- 
perfe  them  into  drops,  and  carry  them  up  in  the  fpiral  whirl 
mixed  with  the  air.  The  heavier  drops  may  indeed  fly  oft, 
and  fall  into  a  {bower  about  the  fpout  ;  but  much  of  it  will 
be  broken  into  vapour,  and  yet  remain  vifible. 

As  the  whirl  weakens,  the  tube  may  apparently  fepa- 
rate  in  the  middle.;  the  column  of  water  fubfiding,  the  fu- 
perior  condenfed  part  drawing  uo  to  the  cloud.  >  The  tube 
or  whirl  of  air  may  neverthelefs  remain  entire,  the  middle 
only  becoming  invifible,  as  not  containing  any  vifible  matter. 

Dr  Lindfay,  however,  in  fevetal  letters  publifhed  in  the 
Gentleman’s  Magazine,  has  controverted  this  theory  of  Dr 
Franklin,  and  endeavoured  to  prove,  that  water-fpouts  and 
whirlwinds  are  diftindl  phenomena  ;  and  that  the  water 
which  forms  the  water-fpout,  does  not  afeend  from  the  fea, 
as  Dr  Franklin  fuppofes,  but  defeends  from  the  atmofphere. 
Our  limits  do  not  permit  us  to  infert  his  arguments  here, 
but  they  may  be  feen  in  the  Gentleman’s  Magazine,  vo¬ 
lume  li.  p.  359,  615;  vol.  liii.  p.  1025  ;  and  vol.  lv.  p. 
594.  We  cannot  avoid  obferving,  however,  that  he  treats 
Dr  Franklin  with  a  degree  of  afperity  to  which  he  is  by  no 
means  intitled,  and  that  his  arguments,  even  if  conclusive, 
prove  nothing  more  than  that  fome  water-fpouts  certainly 
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do  defeend ;  which  Dr  Franklin  hardly  ever  ventured  to  deny.  Wat# 
There  are  fome  vtry  valuable  differtatious  on  this  fubject  II 
by  proftffor  Wilcke  of  Upfal. 

Water- Works .  See  Water- Works  (a). 

Water- Works  for  entertainment.  See  Hydrostatics, 

fea.,  6.  .  . 

WATERFORD,  a  city  and  fea- port  of  Ireland,  in  a 
county  of  the  fame  name,  with  a  bi  (hop’s  fee.  It  is  the  ieccad 
place  in  the  kingdom,  and  is  a  wealthy,  populous  city,  en¬ 
joying  many  ample  privileges.  The  ftreets  are  narrow,  and 
the  air  is  not  very  healthy  ;  blit  it  has  an  excellent  harbour, 

■  feated  as  well  for  trade  as  any  in  the  world,  and  (hips  of 
the  greatcft  burden  may  ride  at  the  quay.  It  Hands  on  the 
river  Sure,  8  miles  north  of  bt  George  s  Channel,  26  fouth 
of  Kilkenny,  and  75  fouth  by  weft  of  Dublin.  W .  Long. 

6.  s4.  N.  Lat.  52.  18.  . 

Waterford,  a  xounty  of  Ireland,  4 6  miles  m  length, 
and  25  in  breadth  ;  bounded  on  the  fouth  by  St  Georges 
Channel  ;  on  the  weft  by  Cork  ;  on  the  north  by  the  river 
Sure,  which  feparates  it  from  Tipperary  and  Kilkenny; 
and  on  the  eaft  by  Waterford  Haven,  which  parts  it  from 
•  Wexford.  It  contains  71  parifhes,  and  lends  10  members 
to  parliament.  It  is  a  fine  country,  very  pleafant  and  rich,, 
and  the  principal  place  is  of  the  fame  name. 

WATERING,  in  the  manufadures,  is  to  give  a  luftre 
to  Huffs,  &c.  by  wetting  them  lightly  with  gum- water,  and 
then  pafilng  them  through  the  prefs  or  calender  whether 
hot  or  cold.  The  rum-water  ought  to  be  pure,  tlnn,  and 
clear,  otherwife  the  folds  of  the  fluff  will  all  Hick  together : 
the  operation  muff  alfo  be  performed  when  the  water  is  very 
hot,  that  it  may  penetrate. 

Watering  Meadows*  See  Meadows. 

WATER  LAND  (Dr  Daniel),  a  learned  Englifti  di¬ 
vine  who  diftinguifhed  himfelf  greatly  in  theological  con- 
troverfies,  was  born  in  1683  at  Wafely  in  L-iicolnfhire,  0 
which  place  his  father  was  redlor.  He  had  his  academical 
learning  at  Magdalen  college,  Cambridge,  where  he  drew 
110  a  ufeful  traft,  which  went  through  feveral  editions,  in- 
titled,  Advice  to  a  Young  Student ,  with  a  Method  of  Study  for 
the  firft  four  years .  In  1 7  £  3  he  became  mafter  of  the  col¬ 
lege,  was  foon  after  aopointed  chaplain  to  George  I.  and  m 
1720  preached  the  firft  courfe  ot  ledures  founded  by  lady 
Moyer  in  defence  of  our  Lord’s  divinity.  He  went  through 
feveral  ororaotions  ;  and  at  the  time  of  his  death  in  1740,. 
was  canon  of  Windfo^,  archdeacon  of  Middlefex,  and  vicar 
of  Twickenham.  Befides  his  controverhaL  writings,  he 
publifhed  two  volumes  of  fermons. 

WATLING- street.  See  Way. 

WATSON  (Dr  Robert),  an  elegant  hiftorian,  was  born, 
at  St  Andrew’s,  in  Scotland,  about  the  year  i73°*  4“ e  4 

was  the  fon  of  an  apothecary  of  that  place,  who  was  alio 
a  brewer.  Having  gone  through  the  ufual  courle  of  lan¬ 
guages  and  philo  fophy  at  the  fchool  and  univerfity  of  his 
native  place,  and  alfo  entered  on  the  Hudy  of  divinity,  a 
defire  of  being  acquainted  with  a  larger  circle  of  literati, 
and  of  improving  himfelf  in  every  branch  of  knowledge, 
carried  him,  firft  to  the  univerfity  of  Glafgow,  and  after¬ 
wards  to  that  of  Edinburgh.  The  period  of  theological 

ftudies 


( A)  For  referring  this  article  from  the  word  Water  to  the  word  Works,  an  apology  is  due  to  the  Public  ;  and  the 
apology  which  we  have  to  offer,  we  are  perfuaded,  will  be  /attained.  It  is  this  :  The  gentleman  who 
L'fLcr.  of  Fluids  and  R.ver,  promifed  to  furnifh  alfo  the  art.de  Wat**  Works;  but 

him  from  fulfilling  that  promife.  We  truft,  however,  that  before  our  prelTes  (hall  reach  to  ^  word  ' 

be  able  to  fill  up  the  {ketch  which  he  has  long  ago  drawn  of  thrs  very  important  fubje&.  And  ftcfc .of ftonL 
eilimate  the  merit  of  his  two  articles,  which  we  have  juft  mentioned,  will  not  blame  the  hf°*G"lofelv  related, 
the  alphabetical  order,  to  give  him  a  chance  of  furniftimg  a  third  article,  to  which  thefe  two  are  fo  clofely  related. 


W  A  T 

at  the  univerfities  of  Scotland 


r  81 


is  four  years ; 


,but 

during  ihrt  period,  young  men  of-  ingenious  minds  find 
fufficient  leihire  to  carry  on  and  advance  the  purfuits  of  ge¬ 
neral  knowledge.  Mr  Wftfou  purfued  his  ftiidiCs  with  ar¬ 
dour.  Few  men  ever  ftuiied  more  eonfiantly.  It  was  a 
rule  with  him  to  ftudy  eight  hours  every  day  ;  and  this  law 
lie  ohferved  during  the  whole  conrfe  of  his  life.  An  ac¬ 
quaintance  with  the  polite  writers  of  England,  after  the 
union  of  the  two  kingdoms,  became  general  in  Scotland; 
and  in  Watfon’s  younger  years,  an  emulation  heoan  to  pre¬ 
vail  of  writing  pure  and  elegant  Englilh.  Mr  Watlon  ap¬ 
plied  himfelf  with  great  induflry  to  the  principles  of  philo- 
iophical  or  universal  grammar  ;  and  by  a  combination  of 
thefe,  with  the  authority  of  the  bed  Englifh  writers,  formed 
a  courfe  of  le&ures  on  llyle  or  language.  He  proceeded 
to  the  lludy  of  rhetoric  or  eloquence  ;  the  principles  of 
which  he  endeavoured  to  trace  to  the  nature  or  die  human 
mind.  He  delivered  a  conrfe  of  lectures  in  Edinburgh  on 
thefe  fubje&s  ;  and  met  with  the  countenance,  approbation, 
and  friendOiip of  Lord  Karnes,  Mr  Hume,  with  other  men  of 
genius  and  learning. 

At  this  time  Ire  had  become  a  preacher  ;  and  a  vacancy 
having  hapoened  in  one  of  the  churches  of  St  Andrew’s,  he 
offered  himfelf  a  candidate  for  that  living,  but  was  difap- 
pointed.  Mr  Henry  Rymer,  who  then  taught  logic  in  St 
Salvador’s  College,  was  in  a  very  infirm  flate  of  health,  and 
entertained  thoughts  of  retiring  from  the  cares  and  emolu¬ 
ments  of  his  office,  to  live  upon  his  fmall  falary  or  flipend. 
Mr  Watfon  underftandiiig  this,  purchased,  for  not  a  great 
fum  of  money,  what,  in  familiar  phrafeology,  may  be  called 
the  good-will  of  Mr  Rymer’s  place  ;  and,  with  the  confent 
of  the  other  matters  of  St  Salvador’s,  was  appointed  profef- 
for  of  logic.  He  obtained  alfo  a  patent  from  the  crown, 
con Hitnting  him  profeffor  of  rhetoric  and  belles  lettres.  The 
lludy  of  logic,  in  St  Andrew’s,  as  inmoft  other  places,  was 
at  this  time  confined  to  fyllogifms,  modes,  and  figures.  Mr 
Watfon,  whole  mind  had  been  opened  by  converfation,  and 
by  reading  the  writings  of  the  wits  that  had  begun  to  flourifh 
in  the  Scotch  capital,  prepared  and  read  to  his  fludents  a 
courfe  of  metaphyfics  and  logics  on  the  mod  enlightened 
plan  ;  in  which  he  analyzed  the  powers  of  the  mind,  and 
entered  deeply  into  the  natme  of  the  different  fpecies  of 
evidence  of  truth  or  knowledge.  By  his  hiflory  of  Phi¬ 
lip  II.  Dr  Watfon  attained  in  his  lifetime  a  confiderable 
degree  of  celebrity  ;  and  his  hiflory  of  Philip  III.  pnblifhed 
after  his  death,  has  added  to  his  fame.  Of  thislaft  perform- 
ance,  however,  he  has  only  completed  the  four  fir  11  books  ; 
the  two  laft  were  written  by  the  editor  of  his  manufeript,  at 
the  defire  of  the  guardians  of  his  children. 

On  the  death  o f  principal  Tulidepli,  Dr  Watfon,  through 
the  earl  of  Kiunouil,  was  appointed  his  fucceffor  ;  in  which 
Nation  he  lived  only  a  few  years.  Fie  married  a  lady  of 
fcngular  beauty  and  virtue,  daughter  to  Mr  Shaw,  profefior 
of  divinity  in  St  Mary’s  college,  St  Andrew’s.  By  this  lady 
he  had  five  daughters,  who  furvived  him. 

WATTS  (Dr  Ifaac),  a  learned  and  eminent  diffenting 
mini  Her,  was  born  at  Southampton  in  1674,  of  parents  emi¬ 
nent  for  piety,  and  confiderable  lufferers  for  confcience-fake. 
In  1  690  he  was  fent  up  to  London  for  academical  education 
under  the  tuition  of  the  Rtv.  Mr  Thomas  Rowe;  and  in 
.1696  was  himfelf  engaged  as  tutor  to  the  fon  of  Sir  John 
Hartopp,  bart.  at  Stoke  Newington.  He  began  to  preach 
in  *698,  and  met  with  general  acceptance;  and  after  offi¬ 
ciating  for  three  years  as  an  affiflant  to  the  Rev.  Dr  Ifaac 
Chauncy,  he  fucceeded  in  his  paftoral  charge  in  1702,  and 
continued  to  prefide  over  that  church  as  long  as  he  lived. 
Though  his  whole  income  did  not  amount  to  an  hundred  a- 
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year,  lie  allotted  one  third  of  it  to  the  poor.  He  died  in 
1748.  His  numerous  works  have  rendered  his  name  fa¬ 
mous  among  people  of  every  denomination,  both  in  this 
and  other  countries,  and  they  have  been  tranflated  into  a 
variety  of  languages.  His  Lyric  roe  ms,  his  F  films  and 
Hymns,  and  his  divine  Songs  for  Children,  are  a  fufHient 
proof  of  his  poClical  talents,  and  have  had  an -amazing  num¬ 
ber  of  editions.  His  logic  and  phdolophy  have  been  much 
admired.  He  alio  wrote  works  upon  a  variety  of  otner 
iubjefts,  and  printed  fevcral  volumes  of  his  levmons.  He 
was  admired  for  the  inildneis  and  benevolence  of  his  cbl- 
pofition  and  the  fwcetnefs  of  his  manners.  After  his 
death,  his  works  were-  collected,  aud  publiOrcd  in  fix  vo¬ 
lumes  quarto. 

WAVE,  in  philofophy,  a  cavity  in  the  furface  of  water, 
or  other  fluids,  with  an  elevation  afide  thereof. 

The  waves  of  the  fea  are  of  two  kinds,  natural  and  acci¬ 
dental.  ddie  natural  waves  are  thofe  which  are  exactly  pro¬ 
portioned  in  fiye  to  the  ilrength  of  the  wind,  wliofe  blow¬ 
ing  gives  origin  to  them.  The  accidental  waves  are  thole 
oecafioned  by  the  wind’s  reading  upon  itfelf  by  repercuffion 
from  hills  and  mountains,  or  high  fhores,  and  by  the  wafhing 
of  the  waves  themielves ;  otherwife  of  the  natural  kind, 
again!!  rocks  and  flioals  :  all  thefe  cafes  give  the  waves  an 
elevation,  which  they  can  never  have  in  their  natural  Hate. 

For  the  height  of  the  waves,  fee  Sea. 

Stilling  Waves  by  means  of  Oil.  See  Sea. 

WAVED,  in  heraldry,  is  faid  of  a  bordure,  or  any  ordi¬ 
nary  or  charge,  in  a  coat  of  arms,  having  its  outlines  inden¬ 
ted  in  manner  of  the  riling  and  falling  of  waves  :  it  is  ufed 
to  denote,  that  the  firll  oi  the  family  in  whofe  arms  it  Hands, 
acquired  its  honours  by  fea-fervice. 

WAVING,  in  the  fea-language,  is  the  making  figns  to  a 
veffel  to  come  near  or  keep  off. 

W  AX,  or  Bees  Wax,  in  natural  hiflory,  a  firm  and  folid 
fubftance,  moderately  heavy,  and  of  a  fine  yellow  colour, 
formed  by  the  bees  from  the  pollen  of  flowers.  See  Aris. 

The  beft  fort  is  that  of  a  lively  yellow  colour,  and  an 
agreeable  fmell,  fomewhat  like  that  of  honey  :  when  nevt  , 
it  is  toughilh,  yet  eafy  to  break  ;  but  by  age  it  becomes 
harder  and  more  brittle,  lofes  its  fine  colour,  and  in  a  great 
meafure  its  fmell. 

It  appears  that  wax  and  the  pollen  have  for  their  bafis  a 
fat  oil,  which  paffes  to  the  flate  of  refin  by  its  combination 
with  oxygene.  If  the  nitiic  or  muriatic  acid  be  digefled  CbaptaVs 
upon  fixed  oil  for  feveral  months,  it  paffes  to  a  flate  refen>  ^ 
bling  wax.  Wax,  by  repeated  diftillations,  affords  an  oil 
which  poffeffes  all  the  properties  of  volatile  oils.  It  is  reduced 
into  water  and  carbonic  acid  by  combuftion.  The  colour¬ 
ing  matter  of  wax  is  inlbluble  in  water  and  in  alcohol. 

Fixed  alkalis  diffoive  wax,  and  render  it  foluble  in  water. 

It  is  thi3  faponaceous  folution  which  forms  the  punic  wax. 

It  may  be  ufed  as  the  bafis  of  feveral  colours  ;  and  may  be 
made  into  an  excellent  pafle  for  wafhing  the  hands.  Am¬ 
moniac  likewife  diffolves  it ;  and  as  this  folvent  is  evapo- 
rable,  it  ought  to  be  preferred  when  it  is  propofed  to  ufe 
the  wax  as  a  varnifh. 

From  the  common  yellow  wax,  by  bleaching,  is  formed 
white-wax,  fometimes  called,  very  improperly,  virgin-wax. 

The  greater  the  furface  is  in  proportion  to  the  quantity, 
the  fooner  and  more  perfe&ly  this  operation  is  performed. 

The  ufual  way  is  to  melt  the  wax  in  hot  water  ;  when 
melted,  they  prefs  it  through  a  (trainer  of  tolerable  fine 
linen,  and  pour  it  into  round  and  very  (hallow  moulds. 

When  hardened  by  cooling,  it  is  taken  out  and  expofed  to 
the  fun  and  air,  fprinkling  it  now  and  then  with  water,  and 
often  turning  it :  by  this  means  it  foon  becomes  white. 

5  L  2  The 
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The  hat  fort  is  or  a  clear  and  almoit  t  ran  fp  are  nt  whitenefs, 
drv,  hard,  brittle.  and  of  an  agreeable  fmell,  like  that  of  the 
yellow  wax,  but  muck  weaker. 

The  common  yellow’  wax  is  of  very  great  ufe  both  in 
medicine  and  in  many  of  the  arts  and  manufactures.  It  has 
been  fometimes  given  internally  in  dyfenteries  and  ero- 
fions  of  the  iuteftines  ;  but  its  great  ufe  is  in  the  making 
ointments  and  plafters,  and  the  greater  part  of  thofe  of  the 
(hops  owe  their  confidence  to  it.  The  white  wax  is  alfo 
an  ingredient  in  fome  of  the  cerates  and  ointments  of  the 
fhops  ;  and  is  ufed  in  making  candles,  and  in  many  of  the 
nieer  arts  and  manufactures  where  wax  is  required. 

Sealing- W ax>  or  SpamJh-WAX ,  is  a  compofition  of  gum  lac, 
melted  and  prepared  with  relins,  and  coloured  with  fome 
fui table  pigment. 

There  are  two  kinds  of  fealing-wax  in  ufe;  the  one  hard, 
intended  for  lealing  letters,  and  other  fuch  purpofes  ;  the 
other  foft,  defigned  for  receiving  the  imprelfions  of  feals  of 
office  to  charters  patents,  and  fuch  written  inftruments. 
The  bed;  hard  red  lealing- wax  is  made  by  mixing  two 
parts  of  fheil  lac,  well  powdered,  and  refill  and  vermilion, 
powdered,  of  each  one  part,  and  melting  this  combined 
powder  over  a  gentle  lire ;  and  when  the  ingredients  feem 
thoroughly  incorporated,  working  the  wax  into  dicks. 
Seed-lac  may  be  fub flit  11  ted  for  the  fhell-lac  ;  and  in  dead 
of  relin,  boiled  Venice  turpentine  may  be  ufed,  A  coarfer, 
hard,  red  fealing-wax,  may  be  made,  by,  mixing  two  parts 
of  refin,  and  of  fhell-lac,  or  vermilion  and  red-lead,  mixed  in 
the  proportion  of  one  part  of  the  vermilion  to  two  of  the 
red-lead,  of  each  one  part ;  .and  proceeding  as  in  the  former 
preparation.  For  a  cheaper  kind,  the  vermilion  may  be 
omitted,  and  the  fhell-lac  alfo,  for  very  coarfe  nfes.  Wax 
of  other  colours  is  made  by  fubftituting  other  colouring  mat¬ 
ters  for  vermilion,  as  verditer  for  blue,  ivory  black  for  black 
wax.  For  uncoloured,  foft  fealing-wax,  take  of  bees  wax, 
one  pound  ;  of  turpentine,  three  ounces;  and  of  olive- oil, 
one  ounce  ;  place  them  in  a  proper  veffel  over  the  fire,  and 
let  them  boil  for  fome  time  ;  and  the  wax  will  be  then  fit 
to  be  formed  into  rolls  or  cakes  for  ufe.  For  red,  black, 
green,  blue,  yellow,  and  purple  foft  fealing-wax,  add  to  the 
preceding  compofition  an  ounce  or  more  of  any  ingredients 
di redded  above  for  colouring  the  hard  fealing-wax,  and  it ir 
the  mats  till  the  colouring  ingredients  be  incorporated  with 
the  wax. 

IVa&  IV ork)  the  reprefentation  of  the  faces,  &c.  of  per- 
fons  living  or  dead  ;  made  by  applying  plafter  of  Paris  in  a 
kind  of  paite,  and  thus  forming  a  mould  containing  the  exadl 
reprefentation  of  the  features.  Into  this  mould  melted  wax 
is  poured,  and  thus  a  kind  of  mafks  are  formed  ;  which  be¬ 
ing  painted  and  fet  with  glafs  eyes,  and  the  figures  dreffed 
in  their  proper  habits,  they  bear  fuch  a  refemblance  that 
it  is  difficult  to  diilinguifh  between  the  copy  and  the  origi¬ 
nal. 

WAY,  a  paffage  or  road. 

The  Roman  ways  are  divided  into  confular,  prsetorian, 
military,  and  public;  and  of  thefe  wc  have  four  remarkable 
ones  in  England  :  the  firft,  Watling  ftreet,  or  Watheling- 
ilreet,  leading  from  Dover  to  London,  Dunftable,  Toucefter, 
Atterfton,  and  the  Severn,  extending  as  far  as  Anglefea  in 
Wales.  *  he  fecond,  called  Hihtnild  or  Ikenild-Jlreet ,  ftretches 
from  Southampton  over  the  river  Ifis  at  Newbridge  ;  thence 
by  Camden  and  Litchfield  ;  then  pafies  the  Derwent  near 
Derby,  and  ends  at  Tinmouth.  The  third,  called  Fojfe-%vay, 
becaufe  in  fome  places  it  was  never  perfedled,  but  lies  as  a 
large  ditch,  leads  from  Cornwall  through  Devonfhire,  by 
Tethbury ,  near  Stow  in  the  Wolds  ;  and  befide  Coventry 
to  Lcicefter,  Newark,  and  fo  to  Lincoln.  The  fourth, 


IV ay  Covert)  Gang ,  H  itch.  See  Cor ert  Way)  Gang ,  &c.  ^ e 

IV ay  of  a  Ship)  is  fometimes  tke  fame  as  her  rake,  or  nm 
forward  or  backward  :  but  this  term  is  moft  commonly  urr- 
derftood  of  her  failing. 

IV ay -Leaves )  in  the  coal  bufmefs.  See  Coalery,  n°  3. 

Right  of  W ai  s,  inlaw.  This  may  be  grounded  on  a 
fpccial  permiffion  ;  as  when  the  owner  or  the  land  grants  to 
another  a  liberty  of  palling  over  his  grounds,  to  go  to 
church,  to  market,  or  the  like  :  in  which  cafe  the  gift  or 
grant  is  particular,  and  confined  to  the  grantee  alone  ;  it 
dies  with  the  perfon  ;  and  if  the  grantee  leaves  the  country, 
he  cannot  affign  over  his  right  to  any  other ;  nor  can  he 
jnflify  taking  another  perfon  in  his  company.  A  way  may 
be  alio  by  prefeription ;  as  if  all  the  owners  and  occupiers 
of  fuch  a  farm  have  immemorially  ufed  to  crofs  another’s 
ground  ;  for  this  immemorial  ufage  fuppofes  an  original 
grant,  whereby  a  right  of  way  thug  appurtenant  to  land  may 
clearly  be  created.  A  right  of  way  may  alfo  arife  by  adl 
and  operation  of  law  ;  for  if  a  man  grants  me  a  piece  cf 
ground  in  the  middle  of  his  field,  he  at  the  fame  time  ta¬ 
citly  and  impliedly  gives  me  a  way  to  come  at  it ;  and  I 
may  crofs  his  land  for  that  purpofe  without  trefoafs. 
For  when  the  law  doth  give  any  thing  to  one,  it  giveth 
impliedly  whatfoever  is  necefTa’*y  for  enjoying  the  fame. 
By  the  law  of  the  twelve  tables  at  Rome,  where  a  man  had 
the  right  of  way  over  another’s  land,  and  the  road  was  out 
of  repair,  he  who  had  the  right  of  way  might  go  over  any 
part  of  the  land  he  pleafed  :  which  was  the  tllabjifhed  rule 
in  public  as  well  as  private  ways.  And  the  law  of  Eng¬ 
land,  in  both  cafes,  feems  to  correfpond  with  the  Roman. 

WAYFARING  Tree.  See  Viburnum. 

WAYWODE,  is  properly  a  title  given  the  governors  of 
the  chief  places  in  the  dominions  of  the  czar  o!  Muicovy. 
The  palatines,  or  governors  of  provinces  in  Poland,  alfo  bear 
the  quality  of  avayavodes^  or  waiwodts.  The  Poles  likewife  call 
the  princes  of  Wallachia  and  Moldavia  way  wades ;  as  efteem- 
ing  them  no  other  than  on  the  foot  of  governors  ;  pretend¬ 
ing  that  Wallachia  and  Moldavia  are  provinces  of  Poland. 
Everywhere  elfe  thefe  are  called  ho/podars,  Du  Cange 
fays,  that  the  name  woywode  is  ufed  in  Dalmatia,  Croatia, 
and  Hungary,  for  a  general  of  an  army  :  and  Leunelavius, 
in  his  Pande&s  of  Turkey,  tells  us,  it  ulually  fignifies  cap¬ 
tain  or  commander . 

WEANING,  putting  a  child  away  from  the  breaft,  and 
bringing  it  to  ufe  common  food. 

WEAR,  or  Weer,  a  great  ilank  or  dam  in  a  river,  fit¬ 
ted  for  the  taking  of  fifli,  or  for  conveying  the  ftream  to  a 
mill.  New  wears  are  not  to  be  made,  or  others  altered,  to  the 
nuifance  of  the  public,  under  a  certain  penalty.  See  River. 

WEARING,  or  Veering,  in  feamanfhip.  See  Sea¬ 
manship,  Vol.  XVII.  p.  219. 

WEASEL,  in  zoology.  See  Mustela. 

WEATHER  denotes- the  ftate  of  the  atmofphere  with 
regard  to  heat  and  cold,  wind,  rain,  and  other  meteors. 

I  he  phenomena  of  the  weather  mult  have  at  all  times  at- 
tra<fted  much  of  the  attention  of  mankind,  becaufe  their  fub- 
iiftence  and  their  comfprt  in  a  great  meafure  depended 
upon  them.  It  was  not  nil  the  feventeenth  century,  how¬ 
ever,  that  any  confiderable  progrefs  was  made  in  inveftiga- 
ting  the  laws  of  meteorology.  How  defirous  foever  the 
ancients  might  have  been  to  acquire  an  accurate  knowledge 
of  this  feience,  their  want  of  proper  inftruments  entirely  pre¬ 
cluded  them  from  cultivating  it.  By  the  difeovery  of  the 
barometer  and  thermometer  in  the  laft  century,  and  the  in¬ 
vention  of  accurate  ele&rometers  and  hygrometers  in  the 
4  prefentj 
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pretent,  this  defetl  is  now  pretty  well  fupplied  ;  and  philo- 
ibpliers  are  enabled  to  make  meteorological  obfervations  with 
cafe  and  accuracy*  Accordingly  a  very  great  number  of 
fuch  obfervations  have  been  collected,  which  have  been  ar¬ 
ranged  and  examined  from  time  to  time  by  ingenious  men, 
and  confequences  deduced  from  them,  on  which  feveral  dif¬ 
ferent  theories  of  the  weather  have  bevn  built.  But  meteo¬ 
rology  is  a  leience  fo  exceedingly  difficult,  that,  notwith- 
ftanding  the  united  exertions  of  fome  of  the  firll  philofo- 
phers  of  the  age,  the  phenomena  of  the  weather  are  tlill 
very  far  from  being-  completely  undei flood  ;  nor  can  we 
expect  to  fee  the  veil  removed,  till  accurate  tables  of  obfer¬ 
vations  have  been  obtained  from  every  part  of  the  world,  till 
the  atmofphere  has  been  more  completely  analyfed,  and  the 
chemical  changes  which  take  place  in  it  afeertained.  From 
the  meteorological  fads,  however,  which  are  already  known, 
we  fhall  draw  up  the  belt  account  of  the  weather  we  can. 
We  fhall  treat  of  the  different  phenomena  in  the  following 
order — heat  and  cold,  wind,  rain,  thunder,  alterations  in  the 
gravity  of  the  atmofphere. 

Idf  I.  Though  there  is  a  confiderable  difference  in  every  part 
of  the  world  between  the  temperature  of  the  atmofphere  in 
fimimer  and  in  winter  j  though  in  the  fame  feafon  the  tem¬ 
perature  of  almoft  everyr  day,  and  even  every  hour,  differsfrom 
that  which  precedes  and  follows  it  ;  though  the  heat  varies 
continually  in  the  moll  irregular  and  feemin.dy  capricious 
manner — dill  there  is  a  certain  mean  temperature  in  every  cli¬ 
mate,  which  the  atmofphere  has  always  a  tendency  to  ob- 
ferve,  and  which  it  neither  exceeds  nor  comes  fhort  of  be¬ 
yond  a  certain  number  of  degiees.  What  this  temperature  is, 

!  may  be  known  by  taking  the  mean  ot  tables  of  obfervations 
kept  for  a  number  of  years;  and  our  knowledge  of  it  mull  be 
the  more  accurate  the  greater  the  number  of  obfervations  is. 

The  mean  annual  temperature  is  greatefl  at  the  equator 
(or  at  leall  a  degree  or  two  on  the  north  fide  of  it),  and  it 
dimi  nifties  gradually  towards  the  poles,  where  it  is  leaft. 
>f  This  diminution  takes  place  in  arithmetical  progreffion,  or, 
)V*;g  to  fpeak  more  properly,  the  annual  temperature  of  all  the 
latitudes  arc  arithmetical  means  between  the  mean  annual 
temperature  of  the  equator  and  the  pole.  This  was  hrft 
difeovered  by  Mr  Mayer  ;  and  by  means  of  an  equation 
which  he  founded  on  it,  but  rendered  confiderably  plainer 
and  fimpler,  Mr  Kirwan  has  calculated  the  mean  annual 
temperature  of  every  degree  of  latitude  between  the  equator 
and  the  pole.  Fie  proceeded  on  the  following  principle. 
Let  the  mean  annual  vheat  at  the  equator  be  m  and  at  the 
pole  m — n;  pUt  for  any  other  latitude  ;  the  mean  animal 
temperature  of  that  latitude  wall  be  m — n  X  tin.  ^2.  If 
therefore  the  tempeiaturc  of  any  two  latitudes  be  known, 
the  value  of  m  and  n  may  be  found.  Now  the  temperature 
of  north  lat.  40°  has  been  found  by  the  beft  obiervations 
to  be  62,1°,  and  that  of  lat.  50°,  52,9°.  The  fquare  of 
the  fine  of  40°  is  nearly  0,419,  and  the  fquare  of  the  fine 
of  jo°  is  nearly  0,586,  Therefore 

rn  —  0,41  n  ~  62,1  and 
m  —  0,58  n  =52,9  :  therefore 
62,1  -}*  0,41  2,9  -4-058//,  as  each  of 

them,  from  the  two  full  equations,  is  equal  to  m.  From 
this  la  ft  equatic  n  the  value  of  n  is  found  to  be  53  nearly  ; 
and  m  is  nearly  equal  to  84.  The  mean  temperature  of 
the  equator  therefore  is  84°,  and  that  ot  the  pole  310.  To 
find  the  mean  temperature  ior  every  other  latitude,  wre  have 
only  to  find  88  arithmetical  means  between  84  and  31. 
In  this  manner  Mr  Kirwan  calculated  the  following  table. 
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Table  fif  the  Mean  Annual  Temperature  of  the  Standard  Si¬ 
tuation,  in  every  Latitude . 


Weather- 


Lit. 

Temper 

Lat 

Temper. 

Lat. 

Temper. 

90 

3‘> 

6l 

43>5 

3  2 

69,1 

89 

3  l>°4 

60 

44-3 

3 1 

69,9 

88 

3M° 

59 

45>°9 

I  3° 

70.7 

87 

3I>J4 

58 

45>8 

29 

7 1  >5 

86 

31,2 

57 

46,7 

28 

72.3 

85 

3  1  >4 

56 

47.5 

27 

72,8 

84 

3L5 

55 

4*>4 

26 

73>8 

83 

3i>7 

54 

49.4 

25 

74.5 

82 

32, 

53 

50,2 

24 

75.4 

81 

32,2 

52 

23 

75.9 

80 

32>6 

51 

5M 

22 

7<M  • 

79 

32>9 

5° 

S2.9 

21 

77>2 

78 

33>2 

49 

S3.8 

20 

77>8 

77 

33>7 

48 

54.7 

19 

78.3 

76 

34) 1 

47 

55.6 

18 

7S.9 

75 

34)5 

46 

56,4 

17 

79.4 

74 

35) 

45  , 

57.5 

16 

79,9 

73 

35)5 

44 

J8>4 

>5 

8  "-.4 

72 

36> 

43 

59.4 

H 

80,8 

71 

36,6 

42 

60,3 

13 

8t,3 

70 

37  )2 

4l 

61,2 

12 

81,7 

69 

37)8 

40 

62, 

1 1 

82, 

68 

38>4 

39 

63. 

10 

82,3 

67 

39) 1 

38 

63.9 

9 

82,7 

66 

39)7 

37 

64,8 

8 

8-2,9, 

65 

4°)4 

36 

^5.7 

7 

83,2 

64 

41,2 

•  35 

66,6 

6 

83>4 

63 

4*)9 

34 

67.4 

i  5 

83,6 

62 

42,7 

33 

68,3 

!  0 

84. 

This  table,  however,  only  anfwers  for  the  temperature  offn  the 
the  atmofphere  of  the  ocean.  It  was  calculated  for  that ftan  ciar<F 
part  of  the  Atlantic  ocean  which  lies  between  the  80th 
degree  of  northern  and  the  45th  of  fouthern  latitude,  and 
extends  weltvvards  as  far  as  the  GulMtream,  and  to  within 
a  few  leagues  of  the  coail  of  America  ;  and  tor  all  that  part 
of  the  Pacific  ocean  reaching  from  lat. *45°  north  to  lat.  40°’ 
foutb,  from  the  20th  to  the  275th  degree  of  longitude  eaft 
of  London.  This  part  of  the  ocean  Mr  Kirwarn  calls  the 
Jiandard ;  the  reft  of  the  ocean  is  fubje&to  anomalies  which 
will  be  afterwards  mentioned.  ^ 

Mi  Kirwan  has  alfo  calculated  the- mean  monthly  tem-Andalfo 
perature  of  the  ftandard  ocean  The  principles  on  which  the  mtan 
he  went  were  thefe :  The  mean  temperature  of  April  feemsmonthiy 
to  approach  very  nearly  to  the  mean  annual  temperature  ;  tur  ^ 
and  as  far  as  heat  depends  on  the  a£lion  of  the  folar  rays, 
the  mean  heat  of  every  month  is  as  the  mean  altitude  of  the 
fun,  or  rather  as  the  line  of  the  fun’s  altitude.  The  mean 
heat  of  April,  therefore,  and  the  line  of  the  fun’s  altitude 
being  given,,  the  mean  heat  of  May  is  found  in  this  manner : 

As  the  fine  of  the  fun’s  mean  altitude  in  April  is  to  the  mean 
heat  of  April,  fo  is  the  line  of  the  fun’s  mean  altitude  in 
Flay  to  the  mean  beat  of  May.  In  the  lame  manner  the 
mean  heats  of  June,  July,  and  Auguft,  are  found  ;  but  the 
rule  wrnuld  give  the  temperature  of  the  fucceed’ng  months 
too  low,  becauie  it  does  not  take  in  the  heat  derived  from 
the  earth,  which  poffeffes  a  degree  of  heat  nearly  equal  to 
the  mean  annual  temperature.  The  real  temperature  of 

thefe 
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Weather,  thefe  months  therefore  mud  he  looked  upon  as  an  arith-  rr  48.5.  Mr  Kirwsn,  however,  after  going  through  a  \^y, , 
4  metical  mean  between  the  agronomical  and  terreftial  heats.  tedious  calculation,  found  the  re  lulls  to  agree  fo  i!l*with  — 

1  hus  in  latitude  5  1  the  agronomical  heat  of  the  month  obfei  vations,  that  he  drew  up  the  following  table  partly 
of -September  is  44*6  ,  an^  mean  annual  heat  is  52  4  ;  from  principles  and  partly  by  Undying  a  variety  of  fea-jour-* 

therefore  the  real  heat  of  this  month  foould  be  —  -  na^* 
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Tjblr  of  the  Monthly  Mean  Temperature  of  the  Standard  from  lot.  8o°  to  lat.  10°. 


Lat. 

80° 

1 

79° 

78° 

!ZlJ 

7^° 

M  -  0 

/  J 

74° 

73  s 

72° 

7'° 

70° 

69° 

63°  1 

67° ' 

66° 

65° 

64° 

63° 

62°, 

61'3 

6o° 

59° 

,-8» 

it] 

Jan. 

22, 

.22,5 

Cv 

23  A 

24, 

25  ) 

25?5 

2  6, 

26,5 

2.7, 

27>5 

z7>5 

28, 

;28, 

28, 

29, 

3°) 

31) 

32, 

33) 

34) 

35) 

35.  | 

Feb. 

23) 

23> 

23,5 

24) 

24>5 

25>* 

2C,5 

26, 

26,5 

2  7, 

27»5 

28, 

28, 

28,5 

29, 

3°> 

3»> 

32, 

33) 

34) 

35, 

36) 

37) 

3*. 

Mar. 

27. 

27  >5 

28, 

28,5 

29, 

29>5 

3°* 

50,5 

31, 

3 1  >5 

32, 

32’5 

33) 

33)5' 

34, 

35) 

36> 

37. 

38. 

39» 

;o, 

41, 

42. 

F 

Apr. 

32,6 

32'9 

33^ 

33*7 

34,i 

34,5 

35* 

35>5 

36, 

36,6 

37.2 

37.8 

38.4 

39) 1 

39.7 

4°>4 

41,2 

4«>9 

42,7 

43)5 

44,3 

45)09 

45.8 

46.7 

May 

3  c>5 

36>5 

37) 

37.5 

3S>  i 

38,5 

39, 

39>i 

40, 

40,5 

4i> 

41 ,5 

32, 

42,5 

43) 

44. 

45  > 

46, 

47, 

48, 

49) 

50, 

5L 

32. 

June 

SL 

S'* 

5L5 

52> 

52, 

52. . 

$2,5 

?3> 

53)5 

34, 

54, 

54,5 

54)5 

54)5 

55) 

55) 

55)5 

55)5 

.A 

56, 

56, 

5<M 

57, 

57. 

July 

50, 

5°, 

5°,  5 

54, 

>1, 

5 r? 

5r»5 

7  2, 

>2,5 

53> 

53)5 

53)5 

53)5 

54, 

54,5 

54)5 

55) 

55) 

55)5 

75>5 

St* 

5  6.5 

57) 

37.3 

Aug. 

3  9)5 

40, 

4 1» 

41o 

42, 

42»5 

43  > 

43  >5 

44) 

44,5 

45, 

45,5 

46 , 

47» 

48, 

48,5 

49) 

50, 

5'. 

52) 

53) 

54, 

55. 

56, 

Sept. 

33*5 

34, 

34>5 

35*  1 

3  5*5 

36, 

3<M 

37, 

3  8> 

33)5 

39* 

39»5 

4°, 

41, 

42, 

43) 

44) 

45) 

46, 

47) 

48, 

49) 

50, 

5'. 

oa. 

28,5 

29, 

29>5 

30, 

3o,5 

3f) 

3r>5 

32, 

3^)5 

33. 

33.5 

34, 

34, 

35) 

36, 

37) 

37,5 

38, 

39. 

40, 

4*, 

42, 

43) 

44. 

Nov. 

23) 

23)5 

24, 

24>5 

25> 

25.5 

2d, 

26,5 

27, 

27  >5 

28, 

28,5 

29) 

30, 

3*> 

32) 

3M 

33) 

34) 

35. 

36) 

37> 

38, 

39. 

jDec. 

22,5 

23, 

23>5 

24, 

24. 5 

25, 

25?5 

26, 

26,5 

27, 

27>5 

28, 

28, 

2  9* 

3°. 

30,7 

31) 

31) 

32) 

33. 

34) 

35) 

36) 

37> 

Lat. 

>6° 

55° 

54° 

53° 

5*° 

5*° 

50° 

49° 

'48° 

47° 

46° 

45° 

44° 

43q 

42° 

4i° 

40° 

39° 

38° 

37* 

36° 

35° 

34° 

33° 

Jan. 

37) 

38, 

39) 

40, 

4f» 

42, 

42)5 

42»5 

.43) 

43.5 

44) 

44,5 

45) 

45)5 

46, 

4^)5 

49)5 

51, 

52. 

53,5 

55) 

56,5 

59)5 

«T 

Feb. 

39) 

4°) 

41. 

42, 

43) 

44) 

44)5 

44>5 

45) 

45,5 

46, 

46,5 

47) 

48, 

49) 

5°) 

53) 

5<5,5 

58) 

60, 

6 1, 

02, 

53> 

<45 

Mar. 

44) 

45) 

46, 

48. 

49. 

50, 

50.5 

5i) 

52,5 

53) 

53.5 

54.5 

55,5 

56.5 

58,5 

59)5 

60, 

60,5 

61, 

62, 

63) 

64, 

5J. 

66,5 

Apr. 

47)5 

+8,4 

49)2 

50,2 

51. 1 

52,4 

52.9 

53.8 

54)7 

55>6 

j6,4 

.37 .5 

58.4 

59)4 

60,3 

61,2 

62,1 

63) 

63=9 

64,8 

^5)7 

66,6 

67.4 

63,3 

May 

53) 

54) 

55) 

56s 

57. 

58, 

58,5 

59. 

60, 

61, 

62, 

63. 

«4. 

<5j> 

66, 

67* 

68, 

69, 

70, 

70,5 

7J) 

7i)5 

72. 

72.5 

June 

47.5 

58) 

58)5 

59> 

59) 

60, 

61, 

62, 

63. 

64, 

65) 

66, 

67. 

68, 

69, 

70, 

70,5 

7X) 

71, 

1 

i7x) 

7  M 

7 1)5 

72) 

72.) 

July 

>8, 

59) 

60, 

6l, 

62, 

^3) 

33.5 

64, 

65. 

66, 

67> 

68,. 

69, 

69.5 

70. 

70, 

7j» 

71, 

7  2, 

72. 

72)5 

72,5 

72)5 

72.5 

Aug. 

57) 

58, 

59) 

60, 

61, 

62, 

63.5 

64, 

65) 

66, 

07, 

68, 

69, 

69>S 

70, 

70, 

7  *) 

78 

72, 

72, 

72,5 

_ *1 

72)5 

.. 

7M 

72.5 

Sept. 

52, 

53. 

54, 

55) 

5^) 

57. 

5^5 

59. 

60, 

61, 

62, 

63> 

64. 

66, 

68, 

's9’5 

7°?5 

71) 

7^)5 

72, 

72)5 

7M 

7*.5 

”2.5 

oa. 

45) 

46, 

47. 

48, 

49) 

50, 

50,5 

5'. 

52, 

53. 

54, 

55) 

56, 

57, 

58, 

59) 

60, 

61, 

62, 

63* 

64, 

65) 

66, 

67-5 

Nov. 

4°, 

4*» 

I2, 

43. 

44)5 

4<S, 

46,5 

47) 

48, 

49) 

50, 

5*) 

52, 

53) 

54) 

55. 

56* 

57. 

58, 

59) 

60, 

61, 

62, 

^3. 

Dec. 

38) 

39. 

40, 

4*) 

42, 

44, 

44.5 

45) 

+6, 

47) 

48, 

49) 

5°. 

i5x) 

52. 

53. 

54 * 

i 

55) 

>6, 

57) 

5s. 

39. 

60,  ( 

61, 
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■ 

i 

32"  V 

3*° 

50° 

2  9°  V 

z8° 

*7° 

26° 

25g 

2  4° 

’-f 

2° 

210  : 

zoQ  1 

,9°  I18*  1 

[7° 

160  1 

T 

14°  1 

12°  1 

ti  l 

ioy 

— . 

lam 

63,  ' 

lb 

^3.5 

53>5  < 

53>S  < 

->4. 

54.5 1 

55.5  < 

57,  < 

58, 

59> 

71*  : 

72*  ’ 

72>5  / 

'3»  : 

73.5  : 

74*  ; 

74.5 ' 

75.  : 

?6,  ' 

7*5.5  ' 

77.  : 

77*5 

Fell 

66, 

*>7> 

68,5 

58,5 

59.5 

59  >5 

7°>5 

71* 

72* 

72* 

72.5 1 

74.  ' 

75.  1 

7^*  - 

76,5 

77.  1 

77*5  ‘ 

78, 

78,5  ; 

79* 

79*5  1 

79,8  i 

jo. 

Mai 

87.5 

68,5 

69.5 

7 f  > 

72» 

7 2,5 

73* 

73>5. 

74.5 

75. 

— — — 

75*5 

7<5. 

77. 

77*5  ' 

78. 

78,5 

79. 

79*5 

80, 

Jo, 8 

81, 

81,3  ■ 

3i,8 

Af 

69,1 

69,9 

7°>7 

Tlf5 

72*3 

72,8 

73>8 

74*5 

75>4 

75*9 

76,5 

77>2 

77.8 

78,3 

78.9 

79*4 

79*9 

80,4 

80,8 ; 

81.3 

8., 7 

82, 

^2,3 

— 

Ms 

73* 

73* 

73*5 

74>5 

75  >5 

76* 

761 5 

77.5 

78, 

78 ,5 

79*5 

80, 

180,5 

St, 

81,5 

82, 

82,5 

83. 

83. 

83.5 

84, 

84, 

84.3 

-f 

Jf 

lb 

73* 

73*5 

74*5 

75*5 

7°, 

76,5 

78, 

78.5 

79* 

79*5 

8c, 

80,5 

81,5 

82, 

82,5 

83. 

83.5 

83.8 

84> 

84.3 

84,6 

84,8 

i 

lb 

lb 

73*5 

7  4*5 

75.5 

76* 

^4 

OS 

78. 

78,5 

79. 

79*5 

80, 

So, 5 

81,5 

82, 

82,5 

83. 

83.5 

83.8 

84, 

84.3 

84,6 

84.8 

j?s» 

73» 

73*5 

74*5 

75*5 

7  <5* 

7d>5 

78, 

78, 5 

79* 

79*5 

80, 

80,  j 

8-.J 

82, 

82,5 

83. 

83,5 

83.8 

84, 

84.3 

84,6 

84,8 

77 

r  7  3* 

lb 

73*5 

74> 

75>5 

76* 

76>5 

77 .3 

78. 

78,3 

79. 

79.5 

SO, 

8 1, 

81,5 

82, 

82,5 

83. 

si. 

33.5 

84, 

84.3 

84.6 

(J 

68,5 

69.5 

70*5 

71, 

72*5 

72*5 

73* 

73>5 

74*5 

75. 

75*5 

77* 

78. 

79* 

80, 

81, 

81,5 

82, 

82,5 

83. 

83.5 

83,8 

84. 

Nr. 

•  64,5 

65. 5 

66,5 

68, 

69, 

59.5 

7 1>5 

V2* 

73*5 

74* 

74*5 

75* 

75*5 

76* 

77* 

78, 

78.5 

79* 

79.5 

80, 

|8o,5 

80,8 

81,  ; 

.  62,5 

63,5 

64  >5 

66, 

07. 

57.5 

58,5 

69.S 

7°*5 

71* 

71.5 

I72’ 

72*5 

73* 

74* 

P* 

75*5 

76, 

76,5 

77* 

77 .5 

’78. 

78.5  \ 

From  this  table  it  appears,  that  January  is  the  coldefl 
month  in  every  latitude,  and  that  July  is  the  warmed  month 
in  all  latitudes  above  48°.  In  lower .  latitudes  Augufl 
is  generally  warmed.  The  difference  between  the  hoteff 
and  coldefl  months  increafes  in  proportion  to  the  diflancc 
from  the  equator.  Every  habitable  latitude  enjoys  a  mean 
heat  of  60  for  at  lead  two  months  ;  this  heat  feems  neccf- 
fary  for  the  production  of  corn.  Within  ten  degrees  of  the 
poles  the  temperatures  differ  very  little,  neither  do  they 
differ  much  within  ten  degrees  of  the  equator ;  the  tem¬ 
perature  of  different  years  differ  very  little  near  the  equator, 
but  they  differ  more  and  more  as  the  latitudes  approach  the 
poles. 

The  temperature  of  the  earth  at  the  level  of  the  fea  is 


Lat. 

o 

5 

10 

*5 

20 

25 

3° 

35 

40 


Mean  height 
of  the 
Term  of 
Congelation, 

Feet. 

15577 
15457 
1  5o67 
14498 
137*9 
i3°3° 
11592 
IO664 
9OI6 


Lat. 

45 

5° 

55 

60 

65 

7° 

75 

80 


Mean  height 
of  the 
Term  of 
Congelation  > 

FeeT. 

7658 

6260 

49 12 
3684 
2516 

1557 

748 

120 


i  of  a  degree 

t 

T 

4 
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The  temperature  of  the  earth  at  the  level  01  me  lea  is  ,  T  t  r  1  r  _  S’  , . 

the  fame  wkh  that  of  the  ftandard  ocean;  but  this  tempera-  If  the  elevation  of  a  country  abi S« :  the  leve  oi tjth, e  fea 
'‘I  .  tore  gradually  diminiihes  as  we  afcend  above  that  level  till,  ceeds  at  a  greater  rate  than  iix  iteXpermXt,  . 

»t  a  certain  height,  we  arrive  at  the  region  of  perpetual  cording  to  Mr  K.rwan  *,  for  very^oofeehoei 
-  light  congelation.  This  region  varies  in  height  according  to  the  dimmifh  the  annual  temperature  of  the  ll 

^  latitude  of  the  place  ;  it  is  higheft  at  the  equator,  and  de-  latitude  as  follow,  U  die  eleva  tmu  be  at  the  rate  oto, 
T  fcends  gradually  nearer  the  earth  as  we  approach  the  poles.  6  feet  per  mile  ""  0 

It  varies  alfo  according  to  the  feafon,  being  highed  in  fum-  7 

mer  and  lowed  in  winter.  M.  Bouguer  found  the  cold  on  13  feet 

the  top  of  Pinchinca,  one  of  the  Andes,  to  extend  from  1$  or  upwards  t  m 

fcvtn  to  nine  degrees  below  the  freezing  point  every  morn-  According  to  Kirn  f  alfo.  for  every  JO  mile.  diftance  bo  (  nu 
lag  immediately  before  lu.-rifc  He  concluded,  therefore,  the  Bandard  ocean,  the  mean  annua he  fS"' 
that  the  mean  height  of  the  term  of  congelation  (the  place  rent  latitudes  is  to  dc  depreffed  or  railed  nearly  at  t 
where  it  fir  ft  freezes  during  fome  part  of  the  day  all  the  lowing  rate  :  0  ,  ,  t  f  . 

year  round)  between  the  tropics  was  13,577  feet  above  From  lat.  70^  to  lat.  35  cooied  t  of  a  deai  . 
the  level  of  the  fea;  but  in  lat.  28°  he  placed  it  in  fummer  35  T 

I  at  the  height  of  13,440  feet.  Now,  if  we  take  the  aif-  3°  "  ^ 

ference  between  the  temperature  of  the  equator  and  the  25  warmed  r 

freezing  point,  it  is  evident  that  it  will  bear  the  fame  pro-  20  - 

THirtion  to  the  term  of  congelation  at  the  eeuatoi  that  the  10  ~  ,  .  »•  .  ,  7 

d"e«U,"  ,l,c  mean  of  nny  other  do-  The  canie  of  the  heat  of  the  amofphere  ..  e.dentl,  lie  Cm*. f 

gr«  IfUrLde  and  the  freezing  point  be.,,  to  the  term  of  fun’.  ray.  ,  this  h..  been  obferve <£?!<. 
congelation  in  that  latitude.  Thus  the  mean  heat  of  the  ages.  The  heat  which  they  produce  is  le,s  accoi ding  as 

equator^  being  8.-,  the  difference  between  it  nnd  3.  »  J,  t  they  M  more  obliquely  ,  hence  the 

the  mean  heat  of  lat.  zb5  is  72.3s,  the  difference  between  diminilhe,  from  the  equator  .0  the  F *?.  $fu('  the .r  ob- 

which  and  12  is  40.3  :  Then  52  :  15577  :  :  4°-3  :  >3072.  hquity  conftantly  increaks  with  the  ktltude-  k  . 

In  this  manner  Mr  Kirwan  calculated  the  following  table,  heat  depended  on  the  Mar  rays  alone,  it  would 
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1 _ rp,e-P,  r  re210n.*  during  winter  when  the  fun  ceafes  to  rife,  able  diftance  from  It. 

X  his,  however,  is  by  no  means  the  cafe  ;  the  mean  tempera¬ 
ture,  even  at  the  pole,  is  3  i°  ;  and  we  find  within  the  ardlic 
circle  as  hot  weather  as  under  the  equator.  The  reafon  of 
this  is,  that  the  fun’s  rays  heat  the  earth  confiderably.  during 
fummer  :  this  heat  it  retains  and  gives  out  flowiy  during 
■winter,  and  thus  moderates  the  violence  of  the  cold  ;  and 
fummer  returns  before  the  earth  has  time  to  be  cooled  down 


beyond  a  certain  degree  This  is  the  reafon  that  the  cold- 
eft  weather  does  not  take  place  at  the  winter  folftice,  but 
fome  time  after  when  the  temperature  of  the  earth  is  lowed; 
and  that  the  greateft  heat  takes  place  alfo  fome  confiderable 
time  alter  the  fummer  folftice,  beeaufe  then  the  tempera¬ 
ture  of  the  earth  is  higheft.  For  pure  air  is  not  heated  by 
the  folar  rays  which  pads  through  it,  but  acquires  fiovvly  the 
temperature  of  the  ea**th  with  whieh  it  is  in  contadl.  This 
is  the  reafon  why  the  temperature  decreafes  according  to 
And  of  the  tlie^levatlon  above  the  level  of  the  fea  (a). 
difference  ^ll\ce  ^ie  atmofphere  is  heated  by  contadf  with  the  fu- 
between  perficjes  of  the  earth,  its  temperature  muft  depend  upon  the 
the  tempe-  capacity  of  that  fuperficies  for  receiving  and  tranfmitting 
land  and1  ^ieat*  N°w  this  capacity  differs  very  much  inland  and  wa- 
fea.  *er*  .  •^,anc^>  efpecially  when  dry,  receives  heat  with  great 

leadinefs,  but  tranfmits  it  through  its  own  fub  fiance  very 
flowiy.  Dr  Hailes  found,  that  in  1724,  when  the  air  and 
furface  of  the  earth  were  both  at  88°,  a  thermometer  placed 
only  two  inches  below  the  furface  Hood  at  Sy  ;  another  16 
inches  below  the  furface,  at  70°;  and  another  24  inches 
deep,  at  68°.  The  two  la  ft- mentioned  thermometers  re¬ 
tained  the  fame  temperature  till  the  end  of  the  month, 
though  the  temperature  of  the  air  frequently  varied,  and 
then  fell  only  to  63°  or  6i°.  The  earth,  at  about  80  or  90 
feet  below  its  furface,  conftantly  retains  the  fame  tempera¬ 
ture  ;  and  this  is  nearly  equal  to  the  mean  annual  heat  of  the 
country.  Hence  the  mean  annual  temperature  of  any 
country  may  be  found  out  pretty  accurately,  by  exami¬ 
ning  the  heat  of  deep  wells  cr  fprings.  Water,  on  the  con¬ 
trary,  receives  heat  flowiy,  on  account  of  its  tranfparency  ; 
but  what  it  does  receive,  is  very  quickly  transfufed  through 
the  whole  mafs. 

Land  is  often  heated  and  cooled  to  a  much  greater  de¬ 
gree  than  fea  is.  Dr  Raymond  often  found  the  earth  in 
the  neighbourhood  of  Marfeilles  heated  to  170°,  but  he 
never  found  the  fea  above  77°:  in  winter  the  earth  was 
often  cooled  down  to  14°,  but  the  fea  never  lower  than  450. 
The  fea  atmofphere,  therefore,  ought  to  preferve  a  mueh 
more  uniform  temperature  than  the  land  atmofphere  ;  and 
we  find  this  in  fad  to  be  the  cafe.  The  caufe  of  the  great¬ 
er  equability  of  water  than  land  is  evident.  In  fummer  the 
urf  ace  of  the  fea  is  conftantly  cooled  down  by  evaporation  ; 
and  in  winter,  whenever  the  furface  is  cooled,  it  defeends  to 
the  bottom  from  its  increafed  gravity,  and  its  place  is  fuo- 
plied  by  warmer  water.  This  procefs  goes  on  continually, 
and  the  winter  is  over  before  the  atmofphere  has  been  able 
to  cool  down  the  water  beyond  a  certain  degree.  It  muft 
be  remembered  alfo,  that  water  has  a  greater  capacity  for 
*  heat  than  land  has,  and  therefore  is  longer  either  in  heating 
or  cooling. 

Thefe  obfervations  will  enable  us  to  explain  the  difference 
which  takes  place  between  the  annual  temperature  of  the  at¬ 
mofphere  above  the  ocean  and  that  of  places  at  fome  confider- 
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As  the  fea  is  never  heated  fo  highly  as  fcu 
the  land,  the  mean  fummer  temperature  at  fea  may  be  eonfi.  — v-w 
dered,  all  over  the  world,  as  lower  than  on  land.  Burin? 
winter,  when  the  power  of  the  fun’s  rays  in  a  great’  meafure 
ceafes,  the  fea  gives  out  heat  to  the  air  much  more  readily 
than  the  earth  :  the  mean  winter  temperature,  therefore  at 
fea  is  higher  than  on  land  ;  and  in  cold  countries  the  differ, 
ence  is  fo  great,  that  it  more  than  counterbalances  the  differ, 
ence  which  takes  place  in  fummer  ;  fo  that  in  high  latitudes 
the  mean  annual  temperature  ought  to  be  greater  at  fea  than 
on  land.  Accordingly  from  lat.  70°  to  35',  to  find  the 
temperature  of  a  place,  the  ftandard  temperature  for  the 
fame  latitude  ought,  according  to  Dr  Kirwan,  to  be  de- 
preffed  jd  of  a  degree  for  every  50  miles  diflance  ;  for  the 
cold  which  takes  place  in  winter  always  increafes  in  propor- 
tion  to  the  diftance  from  the  ftandard.  At  a  lefs  diftance 
than  50  miles  the  temperatures  of  land  and  fea  are  fo  blended 
together  by  fea  and  land  winds,  that  there  is  little  difference 
in  the  annual  mean.  In  lower  latitudes  than  30°,  the  rays 
of  the  fun,  even  in  winter,  retain  confiderable  power  ;  the 
furface  of  the  earth  is  never  cooled  very  low,  confequ’ently 
the  difference  between  the  annual  temperatures  of  the  fea  and 
land  becomes  lefs.  As  we  approach  nearer  to  the  equator, 
the  power  of  the  folar  rays  during  winter  increafes  fo  that 
the  mean  winter  temperature  of  the  land  atmofphere  ap. 
proaches  nearer  and  nearer  to  that  of  the  fea,  till  at  lalt  at 
the  equator  it  equals  it.  After  we  pafs  lat.  3 o'3,  therefore, 
tne  mean  annual  land  temperature  gradually  exceeds  that  of 
the  fea  more  and  more  till  at  the  equator  it  exceeds  it  a  de- 
gree  for  every  50  miles  diftance. 

Such  then,  in  general,  is  the  method  of  finding  the  mean 
annual  temperature  over  the  globe.  There  are,  however, 
fevcral  exceptions  to  thefe  general  rules,  which  come  now  to 
be  mentioned. 

1  hat  part  of  the  Pacific  ocean  which  lies  between  north  Tempera, 
lat.  52  and  66°  is  no  broader  at  its  northern  extremity  tare  of  the 
than  42  miles,  and  at  it3  fouthern  extremity  than  1  goonort^eiD 
miles  :  it  is  reafonable  to  fuppofc,  therefore,  that  its  tempera-  *  ac'^c  ^ 
ture  will  be  confiderably  influenced  by  the  furrounding  land/”11' 
which  confifts  of  ranges  of  mountains  covered,  a  great  part 
of  the  year,  with  fnow  ;  and  there  are  befides  a  great  many 
high,  and  confequently  cold,  iflands  fcattered  through  it. 

For  thefe  reafons  Mr  Kirwan  concludes,  that  its  tempera¬ 
ture  is  at  lead  4  or  5  degrees  below  the  ftandard.  But 
we  are  not  yet  furnifhed  with  a  fufficicnt  number  ofobferva- 
tions  to  determine  this  with  accuracy.  l0 

It  is  the  general  opinion,  that  the  fouthern  hemifphere,  be- Of  the 
yond  the  40th  degree  of  latitude,  is  confiderably  colder  thanfoiltherQ 
the  correfponding  parts  of  the  northern  hemifphere.  The  caufe £  e,mi“ 
of  this  we  ftiall  endeavour  to  affign  in  the  article  Wind.  *  „ 

Small  leas  fnrrounded  with  land,  at  leaft  in  tempe- OffmaB 
rate  and  cold  climates,  are  generally  warmer  in  fummerkas* 
and  colder  in  winter  than  the  ftandard  ocean,  beeaufe  they 
are  a  good  deal  influenced  by  the  temperature  of  the  land. 

The  Gulph  of  Bothnia,,  for  inftance,  is  for  the  moll  part 
frozen  in  winter ;  but  in  fummer  it  is  fometimes  heated  to 
70°,  a  degree  of  heat  never  to  be  found  in  the  oppofite  part 
of  the  Atlantic  Phe  German  fea  is  above  three  degrees*  Mem. 
colder  in  winter,  and  five  degrees  warmer  in  fummer,  than^"*1?^* 
the  Atlantic  J.  TL  he  Mediterranean  Sea  is,  for  the  greater^  K irwani 
part  of  its  extent,  warmer  both  in  fummer  and  winter  than  Temper** 

the ture 
P-  J3* 


.  was  fo™e  tlme  ag°  the  favourite  opinion  of  philofophers,  that  the  heat  of  the  earth  was  derived  from  a  mafs  of  fire 

m  its  centre.  But  there  does  not  feem  any  probability  in  the  option,  as  the  heat  of  the  earth  does  not  increafe  the  deeper 
tve  go,  but  remains  conftant  nearly  at  the  mean  heat  of  the  plaee.  In  the  mine  of  Joachimftahd  in  Bohemia,  one  of  the 
deepelt  exifting,  Mr  Monnet  found  the  temperature  at  the  depth  of  1700  feet  to  be  co°.  The  temperature  of  the  earth 
foas  even  been  found  to  diftunifh  the  deeper  we  go;  though  never  lower  than  36°. 
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the  Atlantic,  which  therefore  flows  Into  It.  The  Black 
Sea  is  colder  than  the  Mediterranean,  and  flows  into  it 

The  eaftern  parts  of  North  America  are  much  colder  than 
the  oppofite  coaft  of  Europe,  and  fall  fhort  of  the Jlandard 
by  about  ro°  or  12°,  as  appears  from  American  Meteo¬ 
rological  Tables.  The  caufes  of  this  remarkable  difference 
are  many.  The  highefl  part  of  North  America  lies  between 
the  40th  and  50th  degree  of  north  latitude,  and  the  100th 
and  noth  degree  of  longitude  well  from  London;  for  there 
the  greateft  rivers  originate.  The  very  height,  therefore, 
makes  this  fpot  colder  than  it  otherwife  would  be.  It  is 
covered  with  immenfe  forefts,  and  abounds  with  large 
fwamps  and  moraftes,  which  render  it  incapable  of  receiving 
any  great  degree  of  heat  ;  fo  that  the  rigour  of  winter  is 
much  lefs  tempered  by  the  heat  of  the  earth  than  in  the 
old  continent.  To  the  eaft  lie  a  number  of  very  large 
lakes  ;  and  farther  north,  Hudfon’s  Bay  ;  about  50  miles 
on  the  fouth  of  which  there  is  a  range  of  mountains  which 
prevent  its  receiving  any  heat  from  that  quarter.  This 
bay  is  bounded  on  the  eafl  by  the  mountainous,  country  of 
Labrador  and  by  a  number  of  ifland?.  Hence  the  coldnefs 
of  the  north-weft  winds  and  the  lowuefs  of  the  temperature. 

But  as  the  cultivated  parts  of  North  America  are  now  much 
warmer  than  formerly,  there  is  reafon  to  expedt  that  the 
climate  will  become  (till  milder  when  the  country  is  better 
cleared  of  woods,  though  peihaps  it  will  never  equal  the 
temperature  of  the  old  continent. 

I  (lands  are  warmer  than  continents  in  the  fame  degree 
of  latitude  ;  and  countries  lying  to  the  windward  of  exten- 
five  mountains  or  forefts  are  warmer  than  thofe  lying  to  the 
leeward.  Stones  or  fand  have  a  lefs  capacity  for  heat  than 
earth  has,  which  is  always  fomewhat  moift  ;  they  heat  or 
cool,  therefore,  more  rapidly  and  to  a  greater  degree.  Hence 
the  violent  heat  of  Arabia  and  xAfrica,  and  the  intenfe  cold 
of  Terra  del  Fuego.  Living  vegetables  alter  their  tem¬ 
perature  very  ftowly,  but  their  evaporation  is  great  ;  and  if 
they  be  tall  and  clofe,  as  in  forefts,  they  exclude  the  fun's  rays 
from  the  earth,  and  fhelter  the  winter  fnow  from  the  wind 
and  the  fun.  Woody  countries,  therefore,  are  much  colder 
than  thofe  which  are  cultivated. 

Thus  we  have  endeavoured  to  afeertain  the  mean  tem¬ 
perature  of  every  climate,  and  to  aflign  the  caufes  by  which 
that  temperature  is  governed.  Mr  Kirwan,  in  his  admi¬ 
rable  Treatife  on  the  Temperature  of  Different  Latitudes, 
has  done  much  to  reduce  this  part  of  meteorology  to  regu¬ 
larity,  and  to  fubjeft  it  to  calculation ;  and  he  has  in  fome 
meafure  fucceeded.  To  enable  our  readers  to  judge  how 
far  his  rules  agree  with  fads,  we  (hall  fubjoin  a  table  of  the 
mean  temperature  of  a  variety  of  places  drawn  up  from 
adlual  obfervations. 
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Table  of  the  Mean  Temperature  of  different  Places. 


Latitude. 

Years 

ofOb- 

ftrva 

non. 

Place?. 

Mean 
Heat  of 
the  Then 

11° 

20' 

io 

Chandernagor* 

920 

1 1 

56 

4 

Pondicherry  * 

85 

13 

5 

2 

Madras  * 

82,4 

20 

10  - 

10 

;  Ifle  of  France  * 

80,6 

39 

54 

6 

Pekin  * 

54.7 

41 

54 

6 

Rome  l 

60 

42 

36 

7 

Baftia  * 

68,4 

42 

44 

12 

Perpignan  * 

5  9>6 

43 

1 6 

8 

Rieux  * 

56,9 

43 

18 

<3 

Marfeilles  * 

5  8 ,5 

43 

37 

1 1 

Montpellier  * 

59.4  1 

Latitude, 

Years 
of  Ob- 
ferva- 
tion. 

Places. 

Mean 
Heat  of 
the  l'her. 

43° 

50' 

36 

Lucca  f 

60,8 

43 

5  1 

5 

Nifmes  * 

6c>3 

44 

5© 

16 

Bourdeaux  * 

56,3 

45 

22 

7 

Fadna  * 

53>8 

6 

St  Gothard  * 

3° 

45 

28 

16 

Milan  § 

54*9 

46 

31 

10 

Laufanne  || 

48>5 

46 

35 

1 5 

Poitiers  * 

52?7 

47 

1 2 

1 3 

Chinon  * 

5  3  >6 

47 

H 

1 1 

Befan^on  * 

4* 

27 

12 

Chartres  * 

5°>  7 

48 

3 1 

12 

St  Brieux  f 

5  2  >47 

48 

5° 

28 

Paris  * 

52>47 

48 

5 6 

6 

Ratifbon  * 

49> 1 

48 

59 

22 

Montmorenci* 

i°>9 

49 

26 

6 

ManheirrP* 

5 1  >5 

49 

46 

24 

Neufchate!  * 

5°>  9 

5° 

1 7 

H 

Arras  * 

48,2 

5° 

5 1 

5 

Breda  * 

5M 

51 

3 1 

l9 

London  5[ 

50,6 

5 1 

4 1 

7 

Copenhagen  *- 

5M 

52 

4 

8 

Hague  * 

5 1,8 

52 

3° 

i5 

Lynden  §  § 

48,3 

52 

3  2 

11 

Berlin  * 

49’ 1 

53 

1 1 

13 

Franeker  * 

52»25 

55 

45 

4 

Mofcow  * 

4°,  i 

57 

3 

Nam  * 

27>5 

59 

20 

*5 

Stockholm  * 

44>37 

59 

56 

18 

Peter  fburg  J  J 

39j5 

60 

27 

10 

Abo* 

4L9 

America. 

Peru  * 

77 

6° 

16' 

2 

Sarin  am* 

77>9 

16 

20 

Guadaloupe  * 

B3 

20 

Leogane,  St  Do¬ 

. 

mingo  * 

79 

37 

10 

3 

Williamfburgh* 

58 

39 

57 

Philadelphiaf  f 

52»5 

42 

25 

3 

Cambi  idge* 

48 

46 

55 

4 

Quebec  * 

4L9 

Weathc*. 

V-.»— 
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As  to  the  daily  variations  of  the  temperature  of  the  at-  Cau  0p 
mofphere,  they  are  owing  to  a  variety  of  'caufes  ;  many  of  the  daily, 
which  are  probably  unknown.  Some  of  them,  however,  variations 
are  the  fallowing  :  1.  Wind.  It  is  evident  that  winds  flow-  °f  tempera* 
ing  from  cold  countries  muft  produce  cold,  and  from  hotturc* 
countries  heat;  and  that  whatever  lias  a  tendency  to  produce 
fuch  winds  muft  be  the  caufe  of  unufual  cold  ci  heat.— 

2.  Evaporation.  Water  always  abforbs  a  quantity  of  heat 
when  it  aflumes  the  ftate  of  vapour.  Hence  thd  coldnefs 
of  marfhy  countries,  and  the  cold  which  we  often  experi¬ 
ence  during  and  after  violent  rains.  Hence  alfo  we  may 
exped  a  cold  winter  after  a  rainy  fummer,  becaufe  the  un¬ 
ufual  evaporation  carries  off  the  heat  of  the  earth. — 3.  Va¬ 
pour,  when  condenfed,  gives  out  a  quantity  of  heat ;  a  coun¬ 
try,  therefore,  may  be  heated  by  the  condensation  over  it  of 
vapour  brought  from  a  diftance.  Hence  the  iultrinefs  often 
felt  before  rain. — 4.  Vapours,  when  they  remain  long  over 
any  country,  may  produce  cold  by  obftru&ing  the  paflage 
of  the  fun’s  rays  to  the  earth.  To  this  caufe  Dr  Franklin 
aferibed  the  very  fevere  winter  which  followed  1783  ;  a  year 
remarkable  for  the  thick  fog  which  overfpread  Europe  and 
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Of  WINDS. 
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Of  rain. 
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Caufes  of 
evapora¬ 
tion. 


Weather.  America  during  feveral  months. — 5.  When,  from  any  of 
thefe  caufes,  the  winter  has  been  feverer  than  ufual,  prodi¬ 
gious  quantities  of  ice  may  accumulate  about  the  pole, 
which  may  contribute  fomething  perhaps  towards  lowering 
the  temperature  of  feveral  fucceeding  years. 

II.  The  winds  evidently  have  a  very  great  influence  on 
the  weather;  the  caufes  which  produce  them,  therefore, 
ought  to  be  examined  with  the  greateft  attention.  Were 
we  able  to  regulate  their  motions,  we  might,  in  a  great 
meafure,  mould  the  climate  of  any  country  according  to  our 
pleafure  ;  were  we  able  to  forfee  them,  it  would  be  of  the 
great* ft  imporance  to  navigation  and  agriculture.  In  the 
torrid  zone,  where  they  are  regular,  the  mean  annual  tem- 
perature  remains  almoft  always  the  fame  ;  their  irregularity 
increafes  as  vve  approach  the  pole,  and  in  the  fame  manner 
the  difference  between  the  mean  annual  temperature  increafes 
with  the  latitude. 

Wind  is  produced  chiefly  by  the  action  of  the  fun  on  the 
atmofphere  ;  there  are  many  other  caufes,  however,  and  fome 
perhaps  of  which  we  are  yet  ignorant.  But  we  fhall  re¬ 
serve  this  part  of  our  fubje&,  on  account  of  its  importance 
and  extent,  for  a  fepar ate  article. 

III.  We  come  now  to  the  moft  difficult  part  of  our  fub- 
jedf,  the  phenomena  and  caufes  of  rain.  It  has  been  long 
known,  that  water  is  conilantly  riling  from  the  whole  fur- 
face  of  the  globe,  in  the  form  of  vapour,  and  mixing  with 
the  atmofphere.  Evaporation  has  been  aferibed  to  various 
caufes  but  the  greater  number  ©f  philofophers  have  for 
fome  time  pall  acquiefced  in  the  theory  firft  advanced  by 
Dr  Halley,  that  it  was  produced  by  a  real  folution  of  wa¬ 
ter  in  air,  juft  as  fugar  or  fait  is  diffolved  in  water.  This 
theory  is  fupported  by  a  great  many  very  plaufible  argu¬ 
ments,  which  at  the  firft  view  feem  to  eftablifli  its  truth. — 
Thefe  arguments,  however,  are  not  all  of  them  fo  conclu- 
five  as  they  appear.  Thus  it  was  thought,  that  becaufe 
evaporation  was  promoted  by  heat,  and  retarded  by  cold,  it 
bore  an  exadt  refemblance  to  the  folution  of  falts  in  liquids: 
but  it  is  now  known  that  evaporation  is  not  fo  much  re¬ 
tarded  by  cold  as  was  at  firft  fuppofed  ;  that  in  fome  cir- 
cumftances' it  is  even  promoted  by  it  ;  and  that  it  does  not 
depend  fo  much  upon  the  abfolute  degree  of  heat  or  cold, 
as  upon  the  difference  of  temperature  between  the  atmo¬ 
fphere  and  the  evaporating  furface.  Beftdes,  water  evapo¬ 
rates  much  more  rapidly  in  a  vacuum  than  in  the  open  air, 
which  could  not  poffibly  be  the  cafe  it  evaporation  were  ow¬ 
ing  to  the  folution  of  water  in  air. 

Evaporation,  then,  cannot  be  owing  to  folution  of  wa¬ 
ter  in  air  ;  it  is  produced  by  the  combination  of  a  cer¬ 
tain  quantity  of  caloric  with  the  particles  of  water,  by 
which  it  is  converted  into  an  elaftic  fluid  lighter  than  air, 
which  therefore  immediately  afeends  and  mixes  with  the  at- 
jnofphere.  This  was  long  ago  fhown  by  Dr  Black  to  be 
the  way  in  which  fteam  or  the  vapour  arifing  from  boiling 
water  is  produced.  The  fame  principles  were  afterwards 
applied  by  Mr  De  Luc  to  fpontaneous  evaporation;  and  the 
proofs  upon  which  this  theory  refts  are  quite  convincing. 
But  though  evaporation  is  not  produced  by  air,  vapour 
would  very  foon  condenfe  and  return  to  its  former  ftate  by 
contadl  with  colder  bodies,  unlefs  it  were  attra&ed  and  fup^ 
ported  by  air. 

iHiahues  of  We  are  indebted  to  the  experiments  of  Sauffure  and  De 
vapour.  Luc  for  much  of  our  knowledge  of  the  qualities  of  vapour.  It 
is  an  elaftic  invifible  fluid  like  common  air,  but  lighter  ;  be¬ 
ing  to  common  air,  according  to  Sauffure,  as  10  to  14,  or, 
according  to  Kirwan,  as  10  to  12  :  it  cannot  pafs  beyond 
a  certain  maximum  of  denfity,  otherwife  the  particles  of  wa¬ 
ter  which  compofe  it  unite  together,  and  form  fmall,  hollow, 
viflble  veficles,  called  veficular  vapour  \  which.,  is  of  the 
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fame  fpecific  gravity  with  atmofpherical  air.  It  is  of  this  v*.  Weather 
pour  that  clouds  and  fogs  are  compofed.  This  maximum 
increafes  with  the  temperature  ;  and  at  the  heat  of  boiling 
water  is  fo  great,  that  fteam  can  refill  the  whole  preffure  of 
the  air,  and  exift  in  the  atmofphere  in  any  quantity.  Sec 
Meteorology,  n°  7 — 23. 

Evaporation,  at  leaft  in  our  climate,  is  about  four  times Qua^  0i 
greater  during  the  fummer  than  the  winter  half-year:  othervapour 
things  being  equal,  it  is  fo  much  the  more  abundant  the  great  raifed 
er  the  difference  is  between  the  temperature  of  the  air  andannua^‘ 
of  the  evaporating  furface ;  fo  much  the  lefs,  the  nearer 
they  approach  to  the  fame  temperature ;  and  leaft  of  all 
when  they  adlually  arrive  at  it.  Whenever  the  atmofphere 
is  more  than  15  degrees  colder  than  the  evaporating  furface, 
little  evaporation  takes  place  at  all.  Evaporation  is  power¬ 
fully  promoted  by  winds,  efpecially  cold  winds  blowing  in¬ 
to  warm  countries,  or  warm  winds  blowing  into  cold  coun¬ 
tries  *.  Tradls  of  land  covered  with  trees  or  vegetables  emit*  Tmp(r^ 
more  vapour  than  the  fame  fpace  covered  with  water. «/ Utitudu, 
From  the  experiments  of  Mr  Williams,  the  quantity  appears u- 
to  be  one- third  more  But  the  method  in  which  thefe  ex-}  Tmf. 
periments  were  made  (the  fame  obje&ion  lies  againft  feveral vol, 
of  Dr  Hailes’s  experiments,  the  original  difeoverer  of  theu*f’111, 
fadl)  prevented  him  from  ascertaining  exadlly  the  quantity 
of  vapour  emitted  by  plants.  He  made  the  plants  grow  in 
a  box  well  clofed  up  from  the  air,  meafured  the  quantity  of 
water  with  which  he  fupplied  them,  and  at  the  end  of  the 
experiment  weighed  the  box  and  the  plants  themfelves.  By 
this  means  he  knew  pretty  accurately  the  quantity  of  water 
which  the  plants  had  abforbed,  and  which  had  afterwards 
difappeared  ;  and  all  this  he  concluded  had  been  emitted  by 
the  plants  in  the  ftate  of  vapour.  But  it  is  well  known  that 
plants  have  the  gower  of  decompounding  water,  of  retain¬ 
ing  the  hydrogen,  and  throwing  off  the  oxygen.  A  part 
of  the  water  then  was  decompounded  and  changed  into  air; 
and  the  quantity  of  this  ought  to  have  been  afeertained  and 
fubtradled.  Still,  however,  the  quantity  of  vapour  emitted 
by  vegetables  is  very  great.  Evaporation  is  promoted  by 
heat,  and  is  therefore  much  greater  in  the  torrid  zone  thaa 
in  our  latitudes.  There,  too,  the  difference  between  the 
quantities  in  fummer  and  winter  is  much  lefs  than  in  our 
climate,  becaufc  the  difference  between  the  temperature  of 
the  two  feafon3  is  lefs.  Animals  alfo  are  continually  throw¬ 
ing  off  vapour  by  infenfible  perfpiration  ;  the  quantity  of 
which  is  exceedingly  different,  according  to  the  climate,, 
feafon,  and  temperament,  and  cannot  therefore  be  calculated 
exa&ly.  According  to  Keil,  a  fingle  man  perfpires  31 
ounces  of  vapour  in  24  hours,  and  confequently  707  pounds 
of  water  in  a  year.  The  quantity  of  vapour  then  which  is 
emitted  by  animals  alone  muft  be  very  great. 

From  an  experiment  made  by  Dr  Watfon  in  England, 
during  fummer,  when  the  earth  had  been  burnt  up- by  a 
month’s  drought  without  rain,  it  appears  that  1600  gallons 
of  water  were  evaporated  from  a  fingle  acre  in  12  hours.-— 

If  we  were  to  fuppofe  that  this  reprefented  the  mean  daily 
evaporation  all  over  the  globe,  it  would  be  eafy  to  calculate 
the  quantity  of  water  annually  evaporated  from  the  whole 
of  its  furface.  And  if  we  conflder  the  ftate  of  the  earth 
when  the  experiment  was  made,  the  fituation  of  England 
nearer  the  pole  than  the  equator,  and  the  evaporation  con- 
ftantly  going  on  from  animals  and  vegetables,  which  is  not 
taken  in,  we  will  furely  not  think  the  mean  affirmed  too 
great.  1600  gallons  in  12  hours  is  32.00  in  24  hours. 

Let  u§  call  it  only  300c,  which  is  equal  to  693,000  cubic 
inches.  An  acre  contains  272,640  fquare  inches;  fo  that 
the  daily  evaporation  from  every  fquare  inch  will  be  about 
.  1 1  of  a  cubic  inch.  This  in  a  year  will  amount  to  fomewhat 
more  than  4Q  cubic  inches  for  every  fquare  inch.  From  the 
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experiments  of  Mr  Williams  *,  it  appears,  that  in  Bradford 
in  New  England  the  evaporation  during  1772  amounted  to 
4.2,65  inches  ;  but  from  the  way  that  his  experiments  were 
conduced,  the  amount  was  probably  too  great.  Thefe  ex¬ 
periments,  however,  ferve  to  (how,  that  our  calculation  is 
not  perhaps  very  remote  from  the  truth.  40  inches  from 
every  fquare  inch  on  the  fuperficies  of  the  globe  makes 
107,942  cubic  miles,  equal  to  the  water  annually  evaporated 
over  the  whole  globe. 

Were  this  prodigious  mafs  of  water  all  to  fubfift  in  the 
atmofphere  at  once,  it  would  increafe  its  mafs  by  about  a 
twelfth,  and  raife  the  barometer  nearly  three  inches.  But 
this  uever  happens,  no  day  pafTes  without  rain  in  fome  part 
of  the  earth;  fo  that  part  of  the  evaporated  water  is  con- 
ftantly  precipitated  again.  Indeed  it  would  be  impoflible 
for  the  whole  of  the  evaporated  water  to  lubfift  in  the  at¬ 
mofphere  at  once,  at  leaft  in  the' ftate  of  vapour. 

M.  De  SaufTure  has  Ihown,  that  when  the  thermometer 
is  at  66°,  a  cubic  foot  of  air  cannot  contain  more  vapour 
than  what  is  equivalent  to  8  grains  of  water.  If  more  than 
this  be  added,  it  will  pafs  its  maximum,  be  converted  into 
vdicular  vapour,  and  at  laft  fall  down  in  drops  of  rain.  At 
the  temperature  of  3  2°  a  cubic  foot  of  air  can  contain  only 
4  grains,  and  the  quantity  it  can  contain  is  increafed  .1109 
of  a  grain  by  every  additional  degree  of  heat.  Suppofing 
then  that  the  whole  atmofphere  was  faturated  with  water, 
it  would  not  amount  to  the  hundredth  part  of  the  quantity 
of  water  evaporated  annually. 

j  he  quantity  of  vapour  exiting  in  the  atmofphere  is  in¬ 
dicated  by  the  hygrometer.  Water  has  the  property  of  ar¬ 
riving  at  a  (late  of  equilibrium  in  hygrofcopic  fubftances  : 
that  is,  fuppofing  a  certain  quantity  of  water  attached  to  a 
hygrofeppic  fubftance,  if  another  hygrofcopic  fubflance  be 
brought  into  contaCl  with  it  containing  lefs  water,  fome  of 
the  water  attached  to  the  firil  fubflance  will  leave  it,  and 
attach  itfelf  to  the  other,  till  both  contain  the  fame  pro¬ 
portion  of  water.  Air  is  a  hygrofcopic  fubflance,  and  fo  is 
every  thing  of  which  hygrometers  are  made.  Now  the  hy¬ 
grometer  never  points  at  extreme  moiflure  while  the  air 
continues  tranfparent,  and  confequently  contains  nothing 
but  invifible  vapour  ;  the  atmofphere  therefore,  while  tran¬ 
fparent,  never  contains  the  greatefl  poffible  quantity  of  va¬ 
pour. 

The  higher  regions  of  the  atmofphere  contain  lefs  vapour 
than  the  ftrata  near  the  furface  of  the  earth.  This  was  ob* 
ferved  both  by  M.  De  SaufTure  and  M.  De  Luc,  who  men¬ 
tions  feveral  (hiking  proofs  of  it.  See  Meteorology,  n° 
10,  &c. 

At  fome  heipht  above  the  tops  of  mountains  the  atmo¬ 
fphere  is  probably  flill  drier  ;  for  it  was  obferved  both  by 
SaufTure  and  De  Luc,  that  on  the  tops  of  mountains  the 
moilture  of  the  air  was  rather  lefs  during  the  night  than 
the  day.  And  there  can  be  little  d  ubt  that  every  ftra- 
tum  of  air  defeends  a  little  lower  during  the  night  than  it 
was  during  the  day,  owing  to  the  cooling  and  condenfing 
of  the  ftratum  nearefl  the  earth.  Vapours,  however,  mull 
afeend  very  high,  tor  we  fee  clouds  forming  far  above  the 
tops  of  the  highefl  mountains. 

Rain  never  begins  to  fall  while  the  air  is  tranfparent : 
the  invifible  vapours  firfl  pafs  their  maximum,  and  are 
changed  into  veficular  vapours ;  clouds  are  formed,  and 
thefe  clouds  gradually  diffolve  in  rain.  Clouds,  however, 
are  not  formed  in  all  parts  of  the  horizon  at  once  ;  the  for¬ 
mation  'begins  in  one  particular  fpot,  while  the  reft  of 
the  air  remains  clear  as  before  :  this  cloud  rapidly  increafes 
till  it  overfpreads  the  whole  horizon,  and  then  the  rain  be¬ 
gins.  . 

It  is  remarkable,  that  though  the  greatefl  quantity  of  va« 
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pours  exift  in  the  lower  ftrata  of  the  atmofphere,  clouds  ne¬ 
ver  begin  to  form  there,  but  always  at  fome  confiderable 
height.  It  is  remarkable,  too,  that  the  part  of  the  atmo¬ 
fphere  at  which  they  form  has  not  arrived  at  the  point  of 
extreme  moifture,  nor  near  that  point  even  a  moment  before 
their  formation.  They  are  not  formed  then,  becaufe  a  great¬ 
er  quantity  of  vapour  had  got  into  the  atmofphere  than 
could  remain  there  without  palling  its  maximum.  It  is  ft  ill 
more  remarkable,  that  when  clouds  are  formed,  the  tempe¬ 
rature  of  the  fpot  in  which  they  are  formed  is  not  always 
lowered,  though  this  may  fomeumes  be  the  cale.  On  the 
contrary,  the  heat  of  the  clouds  themfelve*  is  fometimes 
greater  than  that  of  the  furrou tiding  air §.  Neither  then  is  the  § 
formation  of  clouds  owing  to  the  capacity  of  air  for  combi-/*'  li 
Ring  with  moifture  being  leffened  by  cold  :  fo  far  from  that,  jroL  v°l* 
we  often  fee  clouds,  which  had  remained  in  the  atmofphere  l*  l**  IO°* 
during  the  heat  of  the  day,  difappear  in  the  night,  after  the 
heat  of  the  air  was  diminiftied.  23 

The  formation  of  clouds  and  rain,  then,  cannot  be  ac-  And  rain 
counted  for  by  a  fingle  principle  with  which  we  are  ac-Cinnot  ^ 
quainted.  It  is  neither  owing  to  the  faturation  of  the  at-^ounte 
mofphere,  nor  the  diminution  of  heat,  nor  the  mixture  of 
airs  of  different  temperatures,  as  Dr  Hutton  fuppofes  ;  ror 
clouds  are  often  formed  without  any  wind  at  all  either  above 
or  below  them  ;  and  even  if  this  mixture  conftantly  took 
place,  the  precipitation,  inftead  of  accounting  for  rain, 
would  be  almoft  imperceptible. 

It  is’ a  very  remarkable  fa£l,  that  evaporation  often  goes 
on  for  a  paonth  together  in  hot  weather  without  any  rain. 

This  fometimes  happens  in  this  country  ;  it  happens  every 
year  in  the  torrid  zone.  Thus  at  Calcutta,  during  January 
1 78  it  never  rained  at  all  *  :  the  mean  of  the  thermometer  *  Aft  it.  Rc- 
for  the  whole  month  was  661  degrees;  there  was  no  high  Torches, 
wind,  and  indeed  during  great  part  of  the  month  little  wind  *  A1.1,  AP* 
at  all. 

The  quantity  of  water  evaporated  during  fuch  a  drought  V  pour  dif- 
mud  be  very  great;  yet  the  moifture  of  the  air,  in-aPPears> 
ftead  of  being  increafed,  is  conftantly  diminifhing,  and  at 
laft  difappears  almoft  entirely.  For  the  dew,  which  is  at 
firft  copious,  dirninifhes  every  night ;  and  if  Dr  Watlon’s 
experiment  formerly  mentioned  be  attended  to,  it  will  not 
be  objected  that  the  quantity  of  evaporation  is  alio  very 
much  diminifhed.  Of  the  very  dry  ftate  to  which  the  at¬ 
mofphere  is  reduced  during  long  droughts,  the  violent  thun¬ 
der- ftorms  with  which  they  often  conclude  is  a  proo^,  and  a 
very  decifive  one.  Now  what  becomes  of  all  this  moifture  \  It 
is  not  accumulated  in  the  atmofphere  above  the  country  from 
which  it  was  evaporated,  otherwife  the  whole  atmefphere 
w  uld  in  a  much  lefs  period  than  a  month  be  perfe&ly  fa¬ 
turated  with  moifture-  If  it  be  carried  up  daily  through  ^ 

the  different  ftrata  of  the  atmofphere,  and  wafted  to  other 
regions  by  fuperior  currents  of  air,  how  is  it  poflible  to  ac¬ 
count  for  the  different  ele&rica!  ftate  of  the  clouds  fituated 
between  different  ftrata,  which  often  produces  the  moft  vio¬ 
lent  thunder-ftorms  ?  Are  not  vapours  conductors  of  the 
eleCtric  fluid;  and  would  they  not  have  daily  reftored  the 
equilibrium  of  the  whole  atmofphere  through  which  they 
pafl*ed  i  Had  they  traverfed  the  atmofphere  in  this  manner, 
there  would  have  been  no  negative  and  pofitive  clouds,  and 
confequently  no  thunder-ftorms.  They  could  not  have  re¬ 
mained  in  the  lower  ftrata  of  the  atmofphere,  and  been  dai¬ 
ly  carried  off  by  winds  to  other  countries ;  for  there  are  of¬ 
ten  no  winds  at  all  during  feveral  days  to  perform  this  of¬ 
fice  :  nor  in  that  cafe  would  the  dews  diminifh,  nor  could 
their  prefence  fail  to  be  indicated  by  the  hygrometer.  fumes  a 

It  is  impoflible  for  us  to  account  for  this  remarkable  fa&new  form 
upon  any  principle  with  which  we  are  acquainted.  Thein  the  ac- 
water  can  neither  remain  in  the  atmoiphere*  nor  pafs  thro’  mofi)liere> 

5  M  2  it 


ill 

i 


W  E  A  [  828  ] 


W  E  A 


Weather.  Jt  in  the  ftate  of  vapour.  It  muft  therefore  affume  feme 

-  other  form  ;  but  what  that  form  is,  or  how  it  affumes  it,  we 

,6  know  not. 

Its  conver-  It  will  immediately  occur  to  every  body,  that  vapour  is 
'  lion  into  decomposed  in  the  atmofphere,  and  changed  into  oxygen 
oxygtn  »ndand  hydrogen  gas.  But  is  it  true  that  a  greater  quantity 
improba-  of  °xygen°  exifts  in  the  atmofphere  arter  a  long  drought 
ble!  "  than  immediately  after  rain  ?  Have  fuch  prodigious  quanti¬ 
ties  of  hydrogen  been  found  in  the  atmofphere  as  mull  al¬ 
ways  exit!  in  it  if  this  hypothefis  were  true  ?  Has  any  hy¬ 
drogen  ever  been  found  in  analyzing  atmofpheric  air  ?  Or 
if  hydrogen,  from  its  lightneis,  afeends  to  the  higher  re¬ 
gions  of  the  atmofphere,  what  caufes  it  to  defeend  at  parti¬ 
cular  times,  contrary  to  that  lightnefs,  in  order  to  come  in¬ 
to  contact  with  oxygen  ?  Do  not  clouds  often  form  on 
mountains  round  the  habitations  of  men  ?  Yet  lias  the  pre¬ 
fence  of  hydrogen  been  ever  afcertained  by  any  phenomena? 
Would  it  not  produce  dangerous  conflagrations  when  it 
came  into  contact  with  fire  ?  But  has  this  been  the  cafe  in  a 
fmgle  inftance  ?  If  this  hypothefis  were  true,  could  rain  take 
place  at  all  without  a  conflagration  in  the  atmofphere  ?  Yet 
has  any  Such  conflagration  been  ever  obferved  ?  The  hypo¬ 
thefis,  then,  that  vapour  is  changed  into  oxygen  and  hydro¬ 
gen  in  the  atmofphere,  and  that  rain  is  produced  by  the  re¬ 
union  of  thefe  elements,  cannot  be  admitted,  though  it  is 
not  improbable  that  Some  fmall'part  of  it  actually  undergoes 
this  change.  See  Wind. 

*  We  do  not  take  notice  of  M.  Dc  Luc’s  conjecture  about 

the  composition  of  the  atmofphere,  becaufe  it  is  not  Sup¬ 
ported  by  a  Single  proof,  and  becaufe  he  refufes  to  believe 
the  aralyfis  of  the  atmofphere  refulting  from  the  very  deci- 
live  experiments  oc  Scheele,  Lavoifier,  and  Prieftley,  though 
he  has  feen  them  often  performed,  and  has  nothing  to  urge 
pgainft  their  force.  There  is  no  philofopher  to  whom  me¬ 
teorology  lies  under  greater  obligations  than  to  M.  De  Luc#- 
His  difeoveries  have  been  many  and  important,  his  experi¬ 
ments  ingenious,  and  his  application  unwearied  ;  but  Ins 
conje&ures  are  like  thofe  of  every  other  rnari  who  attempts 
to  fathom  the  wifdora  of  the  Almighty.  Were  we  poffef- 
feffed  of  an  undemanding  equal  to  that  of  the  Author  of 
Nature,  we  might  expert,  with  reafon,  to  dive  by  our  con¬ 
jectures  into  the  myfteries  of  bis  operations  ^  but  in  our  pre- 
fent  ft  ate  they  are  vain. 

Evaporation  goes  on  longeft  without  producing  rain  in 
the  torrid  zone,  where  the  heat  is  greateft  ;  it  goes  on. long- 
eft  alfo  in  every  place  in  fummer,  when  the  heat  is  alio 
y.  greateft  :  heat  therefore  feems  to  be  an  agent. 

Theory  tf  °  There  are  then  two  fteps  of  the  procefs  between  evapora- 
ra in  im-  tion  and  rain,  of  which  at  prefent  we  are  completely  igno- 

j  eifecft.  rant .  x  What  becomes  of  the  vapour  after  it  enters  into 

the  atmofphere  ?  2.  Wliat  makes  it  lay  afide  the  new  form 
which  it  mu  ft  have  affumed,  and  return  again  to  its  ft  ate  of 
vapour,  and  fall  down  in  rain  ?  And  till  thefe  two  fteps  he  dis¬ 
covered  by  experiments  and  observations,  it  will  be  impof- 
fible  for  11s  to  give  a  rational  or  a  ufeful  theory  of  rain. 
Whether  It  has  for  forr.e  time  p?il  been  the  opinion  of  philofo- 
«wing  to  phers,  that  eleCtricity  is  the  principal  agent  in  producing 
ciedti icity.  ra*n  .  an£  fyj.  Bertholon  allures  us,  that  by  raifing  proper 
conductors  to  draw  off  the  eleCtrical  matter  from  the  atmo¬ 
fphere,  the  quantity  of  rain  may  be  diminiftied  at  pleafure. 
That  the  eleCtric  fluid  aCts  a  very  important  part  in  nature, 
cannot  be  doubted,  and  it  is  not  improbable  that  it  may  be 
the  agent  in  producing  rain.  This  fuppofition  indeed  is 
Supported  by  many  bids.  Dew  at  leaft  exhibits  a  great  many 
ele&rical  phenomena  ;  it  if  attracted  by  points,  and  attaches 
itfelf  to  feme  fubftances,  while  it  avoids  others.  Whenever 
there  are  no  clouds,  the  eleCtricity  of  the  atmofphere  is  always 
politive  ;  but  the  formation  of  clouds  produces  eonfiderable 


changes  in  the  flate  of  its  eleCtricity.  The  atmofphere  Wenhjr. 
alfo  gives  figns  of  eleCtricity  conftantly  during  rain ;  and 
clouds  are  evidently  attracted  by  mountains. — In  what  man¬ 
ner,  however,  the  eleCtrical  fluid  produces  rain  (if  it  is  the 
agent  at  all)  is  ft  ill  unknown.  Some  philofopliers  allure  us, 
that  clouds  are  induced  to  diffolve  in  rain  by  becoming  ne¬ 
gative,  others  by  becoming  ftrongly  pofitive,  and  both  fup- 
port  their  opinion  by  experiments.  We  do  not  fee  the  ana¬ 
logy,  however,  between  clouds  and  plates  of  metal  covered 
with  drops  of  water.  And  even  if  their  opinion  were  well 
founded,  the  production  of  the  clouds  themfelves  would  re¬ 
main  to  be  accounted  for.  ^ 

The  mean  annual  quantity  of  rain  is  greateft  at  the  equa-  Quaniityof 
tor,  and  decreafes  gradually  as  we  approach  the  poles.  rain  differ. 

Thus  at  *  Granada,  Antilles,  120  N.  lat.  it  is  126  inches,  ing  Jo? 
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On  the  contrary,  the  number  of  rainy  days  is  fmalleft  at  the1  an<R 
equator,  and  increafes  in  proportion  to  the  diftance  from  it. 

From  north  latitude  \2°  to  430  the  mean  number  of  rainy 
days  is  78  ;  from  430  to  46uthe  mean  number  is  103  ;  fromj  M*. 

4 6°  to  503  it  is  134  ;  from  5  i°  to  6o°,  t6i  t*  ^/.tol 

The  number  of  rainy  days  is  often  greater  in  winter  than11, 
in  fummer  ;  but  the  quantity  of  rain  is  greater  in  fummer 3^ 
than  in  winter  %.  At  Peterlburgh,  the  number  of  rainy  orf  P.Cottt 
fnowy  days  during  winter  is  84,  and  the  quantity  which  ^ 
falls  is  only  about  five  inches  ;  during  fummer  the  number' 
of  rainy  days  is  nearly  the  fame,  but  the  quantity  which 
falls  is  about  1 1  inches  || .  j 

More  rain  falls  in  mountainous  countries  than  in  plains.  Trunf.  rol. 
Among  the  Andes  it  is  faid  to  rain  almoft  perpetually,  ii.  p.  2^ 
while  in  Egypt  it  hardly  ever  rains  at  all.— If  a  rain-gauge  5*^ 
be  placed  on  the  ground,  and  another  at  fome  height  per-tion< 
oendicularly  above  it,  more  rain  will  be  collected  into  the 
tower  than  into  the  higher  ;  a  proof  that  the  quantity  of 
rain  increafes  as  it  defee nds,  owing  perhaps  to  the  drops  at¬ 
tracting  vapour  during  their  paffage  through  the  lower  ftra- 
ta  of  the  atmofphere  where  the  greateft  quantity  refides. 

This,  however,  is  not  always  the  cafe,  as  Mr  Copland  of^ 
Dumfries  difeovered  in  the  courle  of  his  experiments  *.  <franj,  vol. ,, 
He  obferved  alfo,  that  when  the  quantity  of  rain  collected  iv,  p.  619* 
in  the  lower  gauge  was  greateft,  the  rain  commonly  continu¬ 
ed  for  fome  time  ;  and  that  the  greateft  quantity  was  col¬ 
lected  in  the  higher  gauge  only  either  at  the  end  of  great 
rains,  or  during  rains  which  did  not  laft  long.  Thefe  ob- 
fervadons  are  important,  and  may,  if  followed  out,  give  us 
new  knowledge  of  the  caufes  of  rain.  They  feem  to  Ihow, 
that  during  rain  the  atmofphere  is  fomehow  or  other 
brought  into  a  ftate  which  induces  it  to  part  with  its  moi- 
fture  ;  and  that  the  rain  continues  as  long  as  this  ftate  coi> 
tirnies.  Were  a  fufficient  number  of  obfervations  made  on 
this  fubjeCt  in  different  places,  and  were  the  atmofphere 
carefully  analyfed  during  dry  weather,  during  rain,  and  im¬ 
mediately  after  rain,  we  might  foon  perhaps  difeover  the 
true  theory  of  rain. 

Rain  falls  in  all  feafons  of  the  year,  at  all  times  of  the 
day,  and  during  the  night  as  well  as  the  day  ;  though,  ac¬ 
cording  to  M.  Toaldo,  a  greater  quantity  falls  during  the 
day  than  the  night.  The  caufe  of  rain,  then,  whatever  it 
may  be,  muft  be  fomething  which  operates  at  all  times  and 
feafons.  Rain  falls  alfo  during  the  continuance  of  every 
wind,  but  ofteneft  when  the  wind  blows  from  the  fouth. 

Falls  of  rain  often  happen  likewife  during  perfeCt  calms. 
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It  appears  from  a  paper  pnblifhed  by  M 
Journal  de  Phyftque  for  OClober  1791,  containing  the  mean 
quantity  of  rain  falling  at  147  places,  ft tuated  between  north 
latitude  1 1°  and  6 o°,  deduced  from  tables  kept  at  thefe  places, 

,  that  the  mean  annual  quantity  of  rain  falling  in  all  thefe 
places  is  34.7  inches.  Let  us  fuppofe  then  (which  cannot 
be  very  far  from  the  truth)  that  the  mean  annual  quantity 
of  rain  for  the  whole  globe  is  34-  inches.  Ihe  fupemcies 
of  the  globe  coniifts  of  17  c, 981,01 2  fquare  miles,  .or 
686,401,498,471,475,200  fquare  inches.  The  quantity 
of  rain  therefore  falling  annually  will  amount  to 
23,337,650,812,030,156,800  cubic  inches,  or  fomewhat 
more  than  91,751  cubic  miles  of  water.  This  is  16,191 
cubic  miles  of  water  lefs  than  the  quantity  of  water  evapo¬ 
rated.  It  feems  probable  therefore,  if  the  imperfedion  of 
our  data  warrant  any  conclufton,  that  fome  of  the  vapour  is 
adualiy  de compofed  in  the  atmofphere,  and  converted  into 
oxygen  and  hydrogen  gas. 

The  dry  land  amounts  to  52,745,253  fquare  miles  (fee 
the  article  Sea,  n°  1.)  ;  the  quantity  of  rain  falling  on  it. an¬ 
nually  therefore  will  amount  to  30,960  cubic  miles.  1  lie 
quantity  of  water  running  .annually  into  the  fea  (fee  Sea, 
n°  3.)  is  13,140  cubic  miles  ;  a  quantity  of  water  equal 
to  which  mull  be  fupplied  by  evaporation  from  the  fea, 
otherwise  the  land  would  foon  be  completely  drained  of  its 

moifture.  ,  .  .  . 

The  quantity  of  rain  falling  annually  in  Great  idritain 

may  be  feen  from  the  following  table  : 
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Cotte  in  the  {lance,  there  were  90  tliunder-ftorms  at  Calcutta. 
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ing  to  Profeffor  Mufchenbroek,  it  thunders  at  Utrecht  at 
a  medium  1 5  times  annually  :  in  this  country  the  medium 
is  confiderablv  below  that  number.  1  hunder,  too,  feems 
to  be  very  common  in  .  fome  polar  regions.  The  Abbe 
Chappe  informs  us,  that  he  obferved  thunder  much  more 
frequently  at  Tobollki  and  in  other  parts  of  Siberia  than  in 
any  other  country.  Mufchenbroek,  however,  affirms,  we 
know  not  upon  what  authority,  that  it  never  thunders  at 
all  in  Greenland  and  at  Hudfon’s  Bay.  Thunder-dorms 
happen  almoil  always  during  the  fummer,  and.  very  feldom 
in  winter.  During  the  year  1785  above  mentioned,  it  ne¬ 
ver  thundered  at  Calcutta  in  January,  November,  nor  Pecem- 
ber.  In  this  country  a  thunder- florm  during  winter  is  ex¬ 
ceedingly  rare. 

The  phenomena  of  thunder  are  now  no  longer  a  fecret,. 
fince  the  great  Franklin  difeovered  the  identity  of  lighten¬ 
ing  and  eledricity;  a  difeovery  inferior  to  none  in  the  an¬ 
nals  of  philofophy.  But  though  we  can  explain  the  nature  of 
thunder  in  general,  arvl  the  manner  in  which  it  is  produced, 
there  are  feveral  difficulties  ft  ill  remaining,  which  future  ex¬ 
periments  and  obiervations  only  can  remove.  Air  is  an  elec¬ 
tric  per  fe,  and  cannot  therefore  when  dry  conduCl  eledrical 
matter  from  one  part  to  another.  We  know  from  the  ex¬ 
periments  of  Dr  Franklin  and  others,  that  the  atmofphere 
conftantly  contains  in  it  a  quantity  of  electric,  mat  ter.  If  a 
ftratum  of  dry  air  were  cledrified  pofitively,  it  would  occ*- 
fion  a  negative  electricity  in  the  neighbouring  ftratum. 

Suppofe  now  that  an  imperfect  condudor  were  to  come 
into  contact  with  each  of  thefe  ftrata,  we.  know  from  the 
principles  of  eledricity  that  the  equilibrium  would  be  re- 
ltored,  and  that  this  would  be  attended  with  a  loud  noife, 
and  with  a  flafh  of  light.  Clouds  which  conftft  of  veftcular 
vapours  mixed  with  particles  of  air,  are  imperfed  conduc¬ 
tors  ;  if  a  cloud  therefore  come  into  contad  with  two  fucli 
ftrata,  a  thunder  clap  would  follow.  If  a  pofitive  ftratum 
be  fttuated  near  the  earth,  the  intervention  of  a  cloud  will, 
by  ferving  as  a  ftepping-ftone,  bring  the  ftratum  within  the 


I 


ftriking  diftance,  and  a  thunder  clap  will  be  heard  while 


In  this  country  it  generally  rains  lefs  in  March  than  in 
November,  in  the  proportion  at  a  medium  of  7  to  12.  It 
o-eaerally  rains  lefs  in  April  than  O&ober  in  the  proportion 
7>f  1  to  2  nearly  at  a  medium.  It  generally  rains  lefs  in 
May  than  September,  the  chances  that  it  does  fo  are  at 
lead  as  4  to  3  ;  but  when  it  rains  plentifully  in  May  (as  1.8 
inches  or  more),  it  generally  rains  but  little  in  September  ; 
and  when  it  rains  one  inch  or  lefs  in  May,  it  rams  plentiful- 

ly  in  September*.  #  ,  ,  .  , 

\a’f'  J  IV  Thunder  has  been  explained  at  fuch  great  length  in  the 
article  Electricity,  that  we  {hall  content  ourfelves  at  pre¬ 
fen  t  with  a  few  remarks.  .  . ,  , 

Thunder  is  exceedingly  frequent  in  the  torrid  zone,  and 
it  feems  to  decreafe  gradually  till  we  approach  latitude  60  , 
or  perhaps  farther  north.  During  the  year  1785,  ior  la¬ 


the  electrical  fluid  is  difeharging  itfelf  into  the  earth.  If 
the  ftratum  be  negative,  the  contrary  effeds  will  take  place. 

It  does  not  appear,  however,  that  thunder  is  often  occa- 
fioned  by  a  difeharge  of  eledric  matter  from  the  earth  into 
the  atmofphere.  The  accidents,  mod  of  them  at  leaft, 
which  were  formerly  aferibed  to  this  caufe,  are  now  much 
more  fatisfadorily  accounted  for  by  Lord  Stanhope’s  'Theo¬ 
ry  of  the  Returning  Stroke.  Neither  does  it  appear  that 
electricity  is  often  difeharged  into  the  earth,  as  the  effeds 
of  few  thunder-ftorms  are  vifibie  upon  the  earth  ;  that  it  13 
fo  fometimes,  however,  is  certain.  The  experiments  of  Mr 
Sauffure  have  demonftrated,  that  eleClrical  matter  is  carried 
into  the  atmofphere  by  fimple  evaporation  ;  fo  that  there  is 
no  difficulty  in  under  Handing  how  particular  ftrata  of  air 
may  be  fupplied  with  a  fufficient  quantity  of  eleClrical  fluid 
to  be  charged  pofitively;  and  we  know  that  in  that  cafe  a 
negative  Ctate  muft  be  produced  in  the  neighbouring  {Da¬ 
tum.  In  what  particular  manner,  however,  this  eledrical 
matter  is  accumulated  in  particular  ftrata  of  air,  and  how  it 
comes  to  be  feparated  from  the  vapour  to  which  it  was  uni¬ 
ted,  remain  ftill  fecrets.  They  are  intimately  conned ed 
with  the  canfes  of  evaporation  and  rain,  whatever  they  in?y 
he,  and  probably  the  difeovery  of  the  caufes  ©f  either  would 
lead  to  that  of  the  others. 

V.  The  gravity  of  the  atmofphere  was  firfl  demonftrated^ the  . 
by  Torricelli,  the  difciple  of  Galileo  (fee  Pneumatics, thTcRAvi- 
n°  25).  A  column  of  air,  the  bafts  of  which  is  a  fquare  Ty  of  the 
inch,  weighs  at  a  medium  15  pounds.  The  weight  of  theATwo- 
atmofpbsre  k  weafured  by  the  barometer.  It  is  greateflSPIi£RE* 
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either  at  the  level  of  the  fea,  becanfe  there  the  column  of  air  is 
longed  :  there  the  mean  height  of  the  barometer  is  30 
inches.  This  Sir  George  Shuckbnrgh  found  to  he  the 
cafe  in  the  Mediterranean  and  the  Channel,  in  the  tempera¬ 
ture  of  5  $°  and  6o° ;  Mr  Bouguer,  on  the  coad  of  Peru, 
in  the  temperature  of  84°;  and  Lord  Mulgrave,  in  latitude 
8o°.  The  mean  hei  >ht  of  the  barometer  is  lefs  the  higher 
any  place  is  fituated  above  the  level  of  the  fea,  becaufe  the 
column  of  air  which  fupports  the  mercury  is  the  fhorter. 
The  barometer  has  accordingly  been  ufed  for  meafuring 
Indicated  heights.  It  indicates,  too,  with  a  great  deal  of  accuracy, 

%  the  ba-  all  the  variations  in  the  gravity  of  the  atm  jfphere  ;  falling 
when  the  atmofphete  is  lighter,  and  rifing  when  it  is  hea¬ 
vier,  than  ulual.  Theie  changes  have  att raided  the  atten¬ 
tion  of  philofophers  ever  lince  the  difeovery  of  the  barome¬ 
ter  ;  and  many  attempts  have  been  made  to  explain  them, 
fome  of  which  have  been  mentioned  under  the  word  Baro¬ 
meter.  Thefe  variations  come  natuially  to  be  examined 
here,  becaufe  the  cawfes  which  produce  them,  whatever  they 
are,  mud  have  a  great  deal  of  influence  on  the  weather. 

Between  the  tropics  the  variations  of  the  barometer  are 
exceedingly  fmall  ;  and  it  is  remarkable,  that  in  that  part 
ot  the  world  it  does  not  defeend  above  half  as  much  for  eve- 
.  CafanrY  200  ^eet  elevation  as  it  does  beyond  the  tropics*. — 


cometer. 
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Journal  de  the  torrid  zone,  too,  the  barometer  is  elevated  about  two 
thirds  of  a  line  twice  every  day  ;  and  this  elevation  happens 
jiprili  7 9° j at  the  fame  time  with  the  tides  of  the  fea 
K'j ^  *  As  the  latitude  advances  towards  the  poles,  the  range  of 

5  ^6  the  barometer  gradually  increafes,  till  at  lad  it  amounts  to 

Range  of 
<he  baro¬ 
meter. 


two  or  three  inches.  This  gradual  increaie  will  appear  from 
the  following  table : 


T able  of  the  Range  of  the  Barometer » 
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Latitude . 

Places. 

Range  of  the  Barometer, 

Greated. 

Annual. 

o° 

Peru 

©,20  * 

22  23 

Calcutta 

°>77  t 

— 

40  55 

Naples 

1,00  * 

— 

51  8 

Dover 

2,47  § 

1,80 

53  *3 

Middlewick 

3»°°  § 

*>94 

53  23 

Liverpool 

2,89  § 

.  1,96 

59 

Peterfburgh 

3>4J  t 

1  2»77  1 

jPbiladel. 
vol.  ii 
i>-  I4»- 


In  North  America,  however,  the  range  of  the  barome- 
Tranf.  vol  ter  is  a  great  deal  lefs  than  in  the  correfponding  European 
ai.  p.  latitudes.  In  Virginia,  for  indance,  it  never  exceeds  1.1 
\7ranJ:  rl  he  range  of  the  barometer  is  greater  at  the  level  of  the 
fea  than  on  mountains,  and  in  the  iame  degree  of  latitude 
the  extent  of  the  range  is  in  the  inverfe  ratio  of  the  height 
of  the  place  above  the  level  of  the  fea. 

From  a  table  publifhed  by  Mr  Cotte  in  the  Journal  de 
Phyftque  f ,  it  ieems  exceedingly  probable  that  the  barome¬ 
ter  has  always  a  tendency  to  rife  from  the  morning  to  the 
^  evening;  and  that  this  tendency  is  greated  between  two 
Rherome-  o’clock  in  the  afternoon  and  nine  at  night,  at  which  huur 
*a  of  i  he  the  greated  elevation  takes  place  ;  that  the  elevation  of 
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nine  o’clock  differs  from  that  of  two  by  Aths,  while  that 


at  two  differs  from  the  morning  elevation  only  by  r'Tth 
and  that  in  certain  climates  the  greated  elevation  takes 
place  at  two  o’clock.  We  fhall  inlert  a  part  of  the  table 
on  which  thefe  observations  are  founded;  which  we  have  re¬ 
duced  to  the  Englifh  ftandard. 


Yearsot 

Mean  height  of  Barometer. 

Places. 

nn  lpr 

uuicr  va» 

tion. 

Morning. 

Noon. 

Evening. 

Year. 

Arles 

6 

*9.9347 

29,9347 

*9,94*3 

*9>9347 

Arras 

6 

29,6683 

26,6683 

29,6832 

29,6758 

Bourdeaux 

ii 

29,7212 

29,8385 

*9,8385 

29,83*5 

Carrrbray 

*3 

29,8756 

29,8682 

*9,8756 

29,8756 

Chinon 

1 2 

29,77*9 

*9,7795 

29,8001 

29,7869 

Dunkirk 

8 

29,9*99 

*9*9347 

29,9347 

29,9273 

Hagenau 

10 

29,5648 

29,5648 

*9>  5  74* 

29,5648 

Laon 

7 

*9.3354 

29,3206 

29,3429 

*9,3354 

Lifle 

6 

29,9165 

29,9274  29,9347 

29,9077 

Mayerine 

7 

*9>7‘7* 

2.9,705  6 

,  29>7 1  27 

*9»7*  *7 

Manheim 

5 

29,6167 

29,60181 

19,6167 

29,6093 

Montmorenci 

22 

29,6536 

29,6536 

29,6610 

29,6536 

Mulhaufen 

7 

29, .873 

29, 1800 

29,1873 

29,1873 

Obernheim 

1 2 

29,48  -4 

9*4665 

29,4764 

29,4764 

Paris 

67 

29,8902 

9,86j7 

29,8756 

29,8756 

Poitiers 

12 

29,7276 

29,7276 

29,7276 

29,7276 

Rouen 

i  1 

29,8607 

29>^>35 

29>8  S35 

*9,8535 

Rome 

3 

29,8607 

29,8460 

29,8756 

29,8607 

St  Maurice 

le  Gerard 

10 

29,8016 

29,8016 

29,8^9. 

29,80l6 

Troyes 

10  1  29,6885 

29,6979 

i  29,6885 

29,6885 

The  range  of  the  barometer  is  greater  in  winter  than  in 
fummer.  Thus  at  Kendal  the  mean  range  of  the  barome¬ 
ter  for  five  years,  during  October,  November,  December, 
January,  February,  March,  was  7.982  ;  and  for  the  fix 
fummer  months  5-447  *• 

In  ferene  and  fettled  weather  it  is  generally  high  ;  and  low 
in  calm  weather,  when  the  air  is  inclined  to  rain  ;  it  links 
on  high  winds,  riles  highed  on  eaderly  and  northerly 
winds,  and  finks  when  the  wind  blows  from  the  fouth  f . — 
At  Calcutta  §,  however,  it  is  always  highed  when  the 
wind  blows  from  the  north-wed  and  north,  and  lowed  when 
it  blows  from  the  fouth-ead. 

The  barometer  falls  fuddenly  before  tempeds,  and  un¬ 
dergoes  great  ofcillations  during  their  continuance. — Mr 
Copland  ||  of  Dumfries  has  remarked,  that  a  high  barome¬ 
ter  is  attended  with  a  temperature  above,  and  a  low  baro¬ 
meter  with  one  below,  the  monthly  mean.  -  Such  are  the 
variations  of  the  barometer  as  far  as  they  have  yet  been 
obferved.  Let  us  now  endeavour  to  account  for  them  as 
well  as  we  can. 

It  is  evident  that  the  denfity  of  the  atmofphere  is  leaft 
at  the  equator,  and  greated  at  the  poles ;  for  at  the  equa¬ 
tor  the  centrifugal  iotce,  the  didance  from  the  centre  of 
the  earth,  and  the  heat,  all  of  which  tend  to  diminifh  the 
denfity  of  the  air,  are  at  their  maximum,  while  at  the  pole 
they  are  at  their  minimum.  The  mean  height  of  the  ba¬ 
rometer  at  the  level  of  the  fea,  all  over  the  globe,  is  30 
inches ;  the  weight  of  the  atmolphere,  therefore,  is  the 
fame  all  over  the  globe.  The  weight  of  the  atmofphere 
depends  on  its  denfity  and  height :  where  the  denfity  of 
the  atmofphere  is  greated,  its  height  mud  be  lead  ;  and, 
on  the  contrary,  where  its  denfity  is  lead,  its  height  mud 
be  greated.  The  height  of  the  atmofphere,  therefore,  mud 
be  greated  at  the  equator,  and  lead  at  the  poles ;  and  it 
mud  decrease  gradually  between  the  equator  and  the  poles, 
fo  that  its  upper  furface  will  refemble  two  inclined  planes, 
meeting  above  the  equator  (heir  highed  part*. 

During  fummer,  when  the  fun  is  in  our  hemifphere,  the 
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mean  heat  between  the  equator  and  the  pole  daes  not  differ 
fo  much  as  in  winter.  Indeed  the  heat  of  northern  coun- 
35  tries  at  that  time  equals  the  heat  of  the  torrid  zone  ;  thus 
■J^'hcin  Ruflia,  during  July  and  Auguft,  the  thermometer'  rifes 
jnfijfef  to  85°  f.  Hence  the  rarity  of  the  atmofphere  at  the  pole, 
e  atn»-  and  confequently  its  height,  will  be  increafed.  The  upper 
here  fori  ace  of  the  atmofphere,  therefore,  in  the  northern  hemi- 
fphere  will  be  lefs  inclined  ;  while  that  of  the  fouthern  he- 
rfl\pA.  mifphere,  from  contrary  caufes,  will  be  much  more  inclined, 
p.  19.  The  very  reverfe  will  take  place  during  onr  winter. 

The  denfity  of  the  atmofphere  depends  in  a  great  mea- 
fure  on  the  preffure  of  the  fupcrincumbent  column,  and 
therefore  decreafe*,  according  to  the  height,  as  the  preffure 
of  the  fupei  incumbent  column  conftantly  decreafes.  But 
the  denflty  of  the  atmofphere  in  the  torrid  zone  will  not 
decreafe  fo  raft  as  in  the  temperate  and  frigid  zones  ;  be- 
caufe  its  column  is  longer,  and  becaufe  there  is  a  greater 
proportion  of  air  in  the  higher  part  of  this  column.  This 
accounts  for  the  obfervation  of  Mr  Caffan,  that  the  baro¬ 
meter  only  finks  half  as  much  for  every  200  feet  of  eleva¬ 
tion  in  the  torrid  as  in  the  temperate  zones  (b).  The 
denfity  of  the  atmofphere  at  the  equator,  therefore,  though 
at  the  furface  of  the  earth  it  is  lefs,  mull  at  a  certain 
height  equal,  and  at  a  ftill  greater  furpafs,  the  denfity  of 
the  atmofphere  in  the  temperate  zones  and  at  the  poles. 

In  the  article  Wind  we  fhall  endeavour  to  prove,  that 
<  *  a  quantity  of  air  is  conftantly  afeending  at  the  equator,  and 
that  part  of  it  at  leaft  reaches  and  continues  in  the  higher 
parts  of  the  atmofphere.  From  the  fluidity  of  air,  it  is 
evident  that  it  cannot  accumulate  above  the  eqnator,  but 
muft  .roll  down  the  inclined  plane  (c)  which  the  upper  fur¬ 
face  of  the  atmofphere  affumes  towards  the  poles.  As  the 
furface  of  the  atmofphere  of  the  northern  hemifphere  is 
more  inclined  during  our  winter  than  that  of  the  fouthern 
hemifphere,  a  greater  quantity  of  the  equatorial  current  of 
air  mu  ft  flow  over  upon  the  northern  than  upon  the  fouth¬ 
ern  atmofphere  ;  fo  that  the  quantity  of  our  atmofphere 
will  be  greater  during  winter  than  that  of  the  fouthern  he- 
mifphere  :  but  during  fummer  the  very  reverfe  will  take 
place.  Hence  the  greateft  mercurial  heights  take  place 
during  winter,  and  the  range  of  the  barometer  is  leis  in 
fummer  than  in  winter. 

The  defcfny  of  the  atmofphere  is  in  a  great  mcafure  re¬ 
gulated  by  the  heat  of  the  place  :  wherever  the  cold  is 
greateft,  there  the  denfity  of  tlu*  atmofphere  will  be  greateft, 
and  its  column  ihorteft.  High  countries,  and  ranges  of 
lofty  mountains,  the  tops  of  which  are  covered  with  fnow 
the  greateft  part  of  the  year,  muft  be  much  colder  than 
other  places  fituated  in  the  fame  degree  of  latitude,  and 
confequently  the  column  of  air  over  them  much  fhorter. 
The  current  of  fuperior  air  will  linger  and  accumulate  over 
thefe  places  in  its  paffage  towards  the  poles,  and  thus  oc- 
cafion  an  irregularity  in  its  motion,  which  will  produce 
a  fimilar  irregularity  in  the  barometer.  Such  accumiila-. 
tions  will  be  formed  over  the  north-weftern  parts  of  Afia, 
and  over  North  America  :  hence  the  barometer  ufually 
Hands  higher,  and  varies  lefs  there,  than  in  Europe.  Acr 
cumulations  are  alfo  formed  upon  the  Pyrenees,  the  Alps, 
the  mountains  of  Africa,  Turkey  in  Europe,  Tartary,  and 
Tibet.  When  thefe  accumulations  have  gone  on  for  fome 
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time,  the  denfity  of  the  air  becomes  too  great  to  be  balan-  W  either^ 
ced  by  the  furrounding  atmofphere  ;  it  rufhes  down  on  the 
neighbouring  countries,  and  produces  cold  winds  which 
raife  the  barometer.  Hence  the  rife  of  the  barometer 
which  generally  attends  north-eaft  winds  in  Europe,  as  they 
proceed  from  accumulations  in  the  north-weft  of  Afia,  or 
about  the  pole  ;  her.ce,  too,  the  north-weft  wind  from  the 
mountains  of  Tibet  raifes  the  barometer  at  Calcutta. 

We  fhall  endeavour  to  prove  in  the  article  Wind,  that 
confiderable  quantities  of  air  are  occafionally  deftroyed  in 
the  polar  regions.  When  this  happens,  the  atmofphere  to 
the  iouth  rufhes  in  to  fill  up  the  void.  Hence  fouth-weft 
winds  take  place,  and  the  barometer  falls. 

As  the  mean  heat  of  our  hemifphere  differs  in  different 
years,  the  denfity  of  the  atmofphere,  and  confequently  the 
quantity  of  equatorial  air  which  flows  towards  the  poles* 
muft  alfo  be  variable.  Hence  the  range  of  the  barometer 
is  different  in  different  years.  Does  this  range  correfpond 
to  the  mean  annual  heat  ;  that  is  to  fay,  is  the  range  great¬ 
eft  when  the  heat  is  leaft,  and  leaft  when  the  heat  is  greateft  l 
In  fome  years  greater  accumulations  than  ufual  take  place 
in  the  mountainous  parts  in  the  fouth  of  Europe  and  Afia, 
owing,  perhaps,  to  earlier  falls  of  fnow,  or  to  the  rays  of 
the  fun  having  been  excluded  by  long  continued  fogs. 

When  this  takes  place,  the  atmofphere  in  the  polar  regions, 
will  be  proportionably  lighter.  Hence  the  prevalence  of 
foutlierly  winds  during  fome  winters  more  than  others. 

As  the  heat  in  the  torrid  zone  never  differs  much,  the 
denfity,  and  confequently  the  height  of  the  atmofphere, 
will  not  vary  much.  Hence  the  range  of  the.  barometer 
within  the  tropics  is  comparatively  fmall ;  and  it  increafes 
gradually  as  wc  approach  the  poles,  becaufe  the  difference 
of  the  temperature,  and  confequently  of  the  denfity,  of  the 
atmofphere  increafes  with  the  latitude. 

The  diurnal  elevation  of  the  barometer  in  the  torrid  zone 
correfponding  to  the  tides,  obferved  by  Mr  Caffan  and  o- 
thers,  muft  be  owing  to  the  influence  of  the.  moon  on  ’the  at¬ 
mofphere.  This  influence,  notwithftanding  the  ingenious  at¬ 
tempts  of  D’Alembert  and  feveral  other  philofophers,  feems 
altogether  inadequate  to  account  for  the  various  phenome¬ 
na  of  the  winds.  It  is  not  fo  eafy  to  account  for  the  ten¬ 
dency  which  the  barometer  has  to  rife  as  the.  day  advances, 
which  feems  to  be  eftablifhed  by  Mr  Cotte’s  table.  Per¬ 
haps  it  may  be  accounted  for  by  the  addition?.!  quantity  of 
vapour  added  to  the  atmofphere,  which,  by  increafmg  the 
quantity  of  the  atmofphere,  may  poffibly  be*  adequate  to 
produce  the  effedl. 

The  falls  of  the  barometer  which  precede,  and  the  ofeilh-  > 
tions  which  accompany,  violent  florms  and  hurricanes,  fhow 
us  that  thefe  phenomena  are  produced  by  very  great  rarefac¬ 
tions,  or  perhaps  deftru&ion  of  air,  in  particular  parts  of  the 
atmofphere.  The  falls  of  the- barometer,  too,  that  accompany 
winds  proceed  from  the  fame  caufe.  The  obfervation  made  by 
Mr  Copland,  that  a  high  barometer  is  accompanied  by  a  tem¬ 
perature  above  the  mean,  will  be  eafily  accounted  for  by  every 
, one  acquainted  with  Dr  Black’s  theory. of  latent  heat.  The 
higher  the  mercury  ftands,  the  denfer  the  atmofphere  muft 
be  ;  and  the  denfer  it  becomes,  the  more  latent  heat  it  muft 
give  out.  It  is  well  .known  that  air  evolves  heat  when  con- 
denfed  artificially. 

The 


(b)  Should  it  not  be  examined  whether  the  number  of  parts  which  the  mercury  finks  for  every. 200  feet  of  elevation 
be  not  proportioned  to  the  latitude  of  the  place  ? 

(c)  It  is  of  no  confequence  whether  the  furface  of  the  atmofphere  a&ually  forms  an  inclined  plane,  or,  becoming  rarer 
in  a  very  flow  ratio  (as  is  probably  the  cafe)*  afeends  much  higher  than  the  place  at  which  the  equatorial  currents  begin 
to  flow  towards  the  poles;  for  ftill  the  different  heights  of  air  of  the  fame  denfity  in  different  parts  of  the  atmofphere  will  in¬ 
fant  form  an  inclined  plane,  over  which  thefe  currents  will  roll;  notwithftanding  the  very  rare  air  which  they  may  difplace^* 
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Wmlw  The  falling  of  the  barometer  which  generally  precedes 
rain  remains  liill  to  be  accounted  for  ;  but  we  know  too 


little  about  the  caufes  by  wdiich  rain  is  produced  to  be  able 
to  account  for  it  in  a  fatisdtdlory  manner.  Probably  a  ra¬ 
refied  ftate  of  the  atmofphere  is  favourable  to  the  production 
of  rain  ;  we  know,  at  leaft,  that  it  is  favourable  to  evapo¬ 
ration.  Suppofing  the  obfervations  which  we  made  upon 
the  changes  which  vapour  undergoes  in  the  atmofphere  well 
founded,  may  not  the  vapour  in  its  new  form  accumulate 
at  a  conliderable  height  in  the  atmofphere?  and  is  not  the 
height  at  which  clouds  are  always  formed  a  proof  of  this  ? 
May  not  this  fubftance,  whatever  it  is,  when  by  fome  means 
or  other  it  returns  to  the  (late  of  vapour,  paffes  its  maxi¬ 
mum,  and  begins  to  fall  in  drops  of  rain,  and  confequently 
is  no  longer  fupported  by  the  atmofphere,  caufe  the  baro¬ 
meter  to  fall  fuddenly,  at  lead  till  newT  air  rufhes  in  to  fup- 
ply  its  place  ? 
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zenith,  (10)  the  fftrfira/,  when  (he  ia  at  the  greeted  . 

fiance  from  it,  for  the  afh’on  of  the  moon  varies  greatly  — v—w 
according  to  her  obliquity.  With  thefc  ten  points  Mr 
Toaldo  compared  a  table  of  48  years  obfervations  tor  Lom. 
bardy,  and  found  the  refult  as  follows  2 
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Thus  we  have  endeavoured  todeferibe  the  various  pheno¬ 
mena  of  the  weather,  and  to  account  tor  them  as  far  as  the  pre- 
fent  (late  of  our  meteorological  knowledge  enables  us  to  go. 

It  will  be  expelled  that  we  fhould  not  pafs  by  unnoticed 
that  branch  of  meteorology  which  has  in  all  ages  attracted 
the  attention  of  mankind,  and  in  which,  indeed,  every  o- 
ther  part  ot  the  fcience,  as  far  as  utility  is  concerned,  evi¬ 
dently  centres  ;  wc  mean  the  method  of  prognofticating  the 
weather.  All  philofophers  who  have  dedicated  their  atten¬ 
tion  to  meteorology,  have  built  upon  the  hope  of  being 
able  to  difeover,  by  repeated  obfervations,  fome  rules  con¬ 
cerning  the  periods  of  the  feafons  and  the  changes  of  the 
weather,  convinced  that  fuch  difeoveries  would  be  of  the 
thighed  utility,  efpecially  in  agriculture  ;  for  by  forefeeing, 
even  in  part,  the  circumftances  of  the  feafons,  wc  would 
have  it  in  our  power  to  prevent  at  leaft  a  part  of  the  Ioffes  a- 
rifing  from  them,  as  by  fowing,  for  inftance,  the  kind  of  com 
beft  adapted  for  the  rain  or  the  drought  which  is  to  enfue. 

The  influence  of  the  moon  on  the  weather  has  in  all 
ages  been  believed  by  the  common  people ;  the  ancient  phi- 
lofophers  embraced  the  fame  opinion,  and  engrafted  upon 
it  their  pretended  fcience  of  aftrology.  Several  modern 
philofophers  have  thought  the  opinion  worthy  of  notice  ; 
among  whom  Melfrs  Lambert,  Cotte,  and  Toaldo,  defer- 
vedly  take  the  lead.  Thefe  philofophers,  after  examining 
the  fubjedl  with  the  greateft  attention,  have  embraced  the 
opinion  of  the  common  people,  though  not  in  its  full  ex¬ 
tent.  To  this  they  have  been  induced  both  by  the  cer¬ 
tainty  that  the  moon  a&ually  has  an  influence  on  the  at- 
mofphere  as  it  has  on  the  fea,  and  by  obferving  that  cer¬ 
tain  fituations  of  the  moon  in  her  orbit  have  almoft  con- 
ftantly  been  attended  with  changes  of  the  weather  either 
to  wind,  to  calm,  to  rain,  or  to  drought. 

There  are  ten  fituations  in  every  revolution  of  the  moon 
in  her  orbit,  when  (he  mud  particularly  exert  her  influence 
on  the  atmofphere,  and  when  confequently  changes  of  the 
weather  mod  readily  take  place.  Thefe  are  ( 1 )  the  new  and 
(2)  full  moon,  when  fhe  exerts  her  influence  in  conjunction 
with  or  oppofition  to  the  fun  ;  (3  and  4)  the  quadratures  ; 
(5)  the  perigee  and  (6)  apogee  (for  the  difference  in  the 
moon’s  diftance  from  the  earth  is  about  27,000  miles),  the 
two  paffaces  of  the  moon  over  the  equator,  one  of  which,  Mr 
Toaldo  calls  (7)  the  moon's  afe ending,  and  (8)  the  other  the 
moon's  defeending  equinox ,  the  two  luniftices  as  M.  de  la 
Lande  has  called  them,  (9)  the  boreal  luntftice ,  when  the 
moon  approaches  as  near  as  (he  can  in  each  lunation  to  our 
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And  after  examining  a  number  of  other  tables  of  obferva¬ 
tions,  and  combining  them  with  his  own,  he  found  the  pro¬ 
portions  between  thofe  lunar  points  on  which  changes  of 
the  weather  took  place,  and  thofe  which  paffed  without 
any  change  when  reduced  to  the  lowed  terms,  to  be  as  in 
the  lad  column  of  the  above  table  ;  fo  that  we  may  wager 
fix  to  one,  that  this  or  that  new  moon  will  bring  a  change 
of  weather,  and  five  to  one  that  a  full  moon  will  be  at¬ 
tended  by  a  change,  and  fo  on.  Several  of  thefe  lunar 
points  often  coincide  with  one  another,  occafioned  by  the 
inequality  of  the  moon’s  periodical,  anomaliftical,  and  Syno¬ 
dical  revolutions,  and  by  the  progrefiive  motion  of  the  ap- 
fes.  Thus  the  new  and  full  moon  fometimes  coincide  with 
the  apogees,  the  perigees,  &c.  Thefe  coincidences  are  the 
mod  efficacious.  Their  changing  power,  according  to  Mr 
Toaldo,  is  as  follows  : 

New  moon  coinciding  with  the  perigee 
■  with  the  apogee 


Full  moon  coinciding  with  the  perigee 
-with  the  apogee 
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It  ought  to  remarked,  that  thefe  changes  of  the  weather 
feldom  or  never  take  place  exactly  when  the  moon  is  in  thefe 
lunar  points,  but  feme  time  before  or  after  ;  juft  as  the 
tide,  fay  the  philofophers  who  contend  for  the  influence  of 
the  moon,  is  not  at  its  height  till  after  the  moon  has  paifed 
the  meridian. 

The  power  of  the  moon  over  the  ocean  and  the  atmofphere 
is  difplayed  in  a  particular  manner  during  the  apfes,  in  con- 
fequence  of  her  different  diftanees  from  the  earth  during  thefc 
twofituations.  Now  the  apfes  advance  about  40°  in  the  zodiac 
every  year,  and  complete  a  revolution  in  about  eight  years 
and  ten  months.  It  is  probable  that  the  feafons  and  the 
conftitutions  of  years  have  a  period  nearly  equal  to  this  re¬ 
volution,  and  that  therefore  nearly  the  fame  feafons  return 
every  ten  years.  This  periodical  return  of  the  feafons,  as  ^ 
Pliny  (d)  feems  to  inform  us,  was  obferved  by  the  ancients.  *afi  >n  a ^ 
Mr  Toaldo  found,  that  in  Lombardy  the  quantities  of  rain^Woftw 
which  fell  during  periods  of  nine  fuccefiive  years  were  near*  year?, 
ly  equal ;  but  that  this  was  not  true  of  other  periods,  for 
inftance,  of  fix,  eight,  or  ten  years.  By  comparing  in  like 
manner  the  quantities  of  rain  publifhed  by  the  Royal  Aca¬ 
demy  of  Sciences  at  Paris,  from  1699  to  1752,  he  found, 

that 


(d)  “  Tempedates  ardorcs  fuos  habere  quadrinis  annis.— Odoms  vero  augeri  cafdem  centefima  revolventi  ie  luna.” 
Lib .  18.  c.  25-  2 
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flat  of  fix  ferfes  of  nine  years,  three  were  greater  and  three 
fmaJler,  but  on  both  Tides  almoft  equal  to  one  another. 

During  the  revolution  of  the  apfes,  there  arc  four 
remarkable  points,  the  two  equinoftiai  and  two  folftitial 
points  ;  in  which,  when  the  moon  is  in  perigee,  her  effeft 
will  be  molt  powerful  on  the  '  weather.  The  moon  paffes 
from  one  equinoftiai  point  to  another  in  about  four  years ; 
in  them  its  power  is  greateft :  it  is  probable,  therefore,  that 
when  an  extraordinary  year  happens,  a  return  of  another 
may  be  expefted  in  about  four  years.  As  the  apfes 
after  their  revolution  return  again  in  the  fame  order  as  be¬ 
fore,  it  is  probable  that  the  return  of  the  feafons  will  be 
nearly  the  fame  in  every  feries  of  nine  years. 

Such,  according  to  Mr  Toaldo,  is  the  period  at  the  end 
of  which  we  are  to  expeft  a  return  of  the  feafons.  Mr 
Cotte,  however,  though  he  does  not  deny  the  influence  of 
the  revolution  of  the  apfes,  places  greater  confidence  in 
the  lunar  period  of  19  years  ;  at  the  end  of  which,  the  new 
and  full  moons  return  to  the  fame  day  in  the  Julian  year. 
He  fuppofes,  that  in  like  manner  the  feafons  correfpond 
with  one  another  every  19  years.  The  fimilarity,  he  in¬ 
forms  us,  is  ftriking  between  the  temperatures  of  the  years 
170-1,  1720,  1739,  1758,  and  1777.  That  of  1758,  upon 
which  we  have  obfervations  much  detailed  by  M.  du  Ha¬ 
mel,  has  a  remarkable  coincidence  with  1777  *  there  was 
fcarcely  any  difference  in  the  temperatures  of  the  corre¬ 
fponding  months.  The  years  1778,  1  779>  and  r78°>  have 
been  hot  and  dry,  and  they  correfpond  with  years  which 
have  had  the  fame  cliarafter.  The  years  correfponding  with 
1782,  efpecially  1725  and  1763,  have  been  fmgularly  cold, 
humid,  and  late,  as  was  the  cafe  with  1  782  f. 

Such  is  an  imperfect  view  of  the  opinions  of  thofe  phi- 
‘  lofophers  who  have  endeavoured  to  eflablifh  the  influence  of 
the  moon  over  the  weather.  The  moft  important  of  their 
maxims  for  prognoflicating  the  weather  are  the  following  : 

1.  When  the  moon  is  in  any  of  the  ten  lunar  points  a- 
for  bove  mentioned,  a  change  of  the  weather  may  be  expefted. 

The  moft  efficacious  of  thefe  points  are  the  conjunctions 
and  apfes. 

2.  The  coincidence  of  the  conjunctions  with  the  apfes 
is  extremely  efficacious :  that  of  the .  new  moon  with  the 
perigee  gives  a  moral  certainty  of  a  great  perturbation. 

3.  The  new  and  full  moons,  which  fometimes  produce  no 
change  on  the  weather,  are  iuch  as  are  at  a  diftance  from 
the  apfes. 

4.  A  lunar  point  commonly  changes  the  {late  into  which 
the  weather  was  brought  by  the  preceding  point.  For  the 
moft  part  the  weather  never  changes  but  with  fome  lunar 
point. 

3.  The  apogees,  quadratures,  and  fouthern  luniflices,  com¬ 
monly  bring  fair  weather,  for  the  barometer  then  rifes ;  the 
other  points  tend  to  make  the  air  lighter,  and  thereby  to 
produce  bad  weather. 

6.  The  moft  efficacious  lunar  points  become  ftormy  about 
the  equinoxes  and  folftices. 

7.  A  change  of  weather  feldom  happens  on  the  fame 
day  with  a  lunar  point,  but  fometimes  before  and  fometimes 
after  it. 

8.  At  the  new  and  full  moons  about  the  equinoxes,  and 
even  the  folftices,  efpecially  the  winter  folftice,  the  weather 
is  commonly  determined  to  good  or  bad  for  three,  or  even 
fix  months. 

9.  The  feafons  and  years  have  a  period  of  eight  or  nine 
years  correfponding  with  the  revolution  of  the  lunar  apfes, 
and  another  of  1  9  correfponding  to  the  lunar  period . 

Would  it  not  be  worth  while  to  publifh  a  meteorological 
lealendar  yearly,  marking  the  time,  to  which  the  lunar  points 
correfpond,  at  which  changes  of  the  weather  may  be  expeft- 
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ed,  especially  when  any  of  thefe  points  coincide  ;  and  mark-  Weather.^ 
ing  the  probability  of  a  change  at  any  particular  time  ?  andu’"“^v~“"“' 
might  not  this  be  attended  by  a  diary  of  the  weather  for 
the  9  or  19  correfponding  years?  By  this  means,  if  there 
is  any  probability  in  the  opinion  that  the  moon  has  influ¬ 
ence  over  the  weather,  men  would  be  enabled  to  forefee 


changes  with  a  confiderable  degree  of  probability  ;  and  at 
any  rate,  we  would  be  able,  by  the  united  obfervations  of 
a  whole  nation,  to  determine  whether  theie  be  any  truth 
in  the  opinion  ;  and  if  there  be,  as  its  univerfality  would 
lead  one  to  fuppofe,  fucceeding  obfervations  would  gradual¬ 
ly  correct  the  imperfection  of  our  prefent  rules,  and  enable 
us  to  bring  our  prognoftics  of  the  weather  to  the  greatell 
exaftnefs.  ^ 

We  are  not  fo  fanguine,  however,  as  Mr  Toaldo  and  P.  Remarks 
Cotte  on  this  fubj  eft.  Even  allowing  the  influence  of  the  on  the  lu- 
moon  on  the  weather  to  be  as  great  as  they  could  defire, nar  influ- 
and  fuppofing,  which  is  very  far  from  being  the  cafe,  thatencc* 
it  is  not  influenced  by  any  other  caufe,  we  do  not  fee  how 
the  feafons  could  return  in  the  fame  order  every  9th  or 
19th  year.  The  motions  of  the  heavenly  bodies  (efpecially 
the  moon)  are,  ftriftly  fpeaking,  incommenfurable.  The 
lunar  apogee  returns  to  the  fame  fituation  in  eight  years 
ten  months  (without  reckoning  hours  and  minutes)  ;  at  its 
firft  return  it  will  be  two  months  or  figns  removed  from 
the  fame  fituation  jwuth  the  fun  ;  at  the  end  of  the  fecond 
period,  four  months  ,*  and  at  the  end  of  the  third,  fix  months; 
fo  that  if  the  feafon  was  winter  at  the  beginning,  after  three 
revolutions  it  will  be  the  middle  of  fummer.  Now,  how  in 
this  cafe  can  the  fame  fealbns  return  ?  Suppofing  the  equi¬ 
noctial  points  to  produce  conftantly  great  changes  on  the 
weather,  if  one  of  them  during  the  firft  revolution  happen¬ 
ed  in  winter,  in  the  fecond  it  would  happen  in  fpring,  and 
the  third  ii)  fummer  ;  fo  that  what  would  during  the  firft 
revolution  produce  a  particular  winter,  would  in  the  fecond 
aft  upon  the  fpring,  and  in  the  third  on  the  fummer. 

Would  it  in  thefe  cafes  produce  fimilar  changes  on  the  wea¬ 
ther  ?  Surely  not.  And  whether  it  did  or  not,  would  the 
fame  feafons  return  in  every  revolution  ?  In  fix  complete 
revolutions,  indeed,  or  53  years,  the  lunar  perigee  returns  to 
the  fame  fituation  as  at  firft, very  nearly,  in  the  fame  feafon:  it 
might  be  expefted  then  that  thC  feafons  would  perform  a  com¬ 
plete  revolution  every  53  years,  and  that  the  54th  would  ex- 
aftly  refemblc  the  firft,  and  fo  on.  This  may  poffibly  be  the 
cafe,  but  it  is  by  no  means  probable  ;  for  when  Mr  Toaldo 
compared  the  quantity  of  rain  which  fell  at  Paris  during 
1699,  1700,  1701,  1702,  &c.  with  what  fell  in  1752,  1753, 

1754,  &c.  though  the  firft  years  in  each  feries  correfponded 
pretty  exaftly,  the  difference  being  only  eight  lines,  there 
was  no  fuch  refemblance  between  any  of  the  following  years. 

Neither  are  we  convinced  that  the  influence  of  the  moon 
can  have  fuch  an  effeft  on  the  weather  as  the  above  men¬ 
tioned  philofophers  fuppofe.  The  moon  only  afts,  as  far 
as  we  know  at  leaft,  by  producing  tides  in  the  atmofphere  ; 
for  the  refined  fpeculations  of  Mr  Toaldo  about  its  eleftri- 
cal  influence  we  cannot  admit,  as  the  eleftricity  of  the  at¬ 
mofphere  is  lefs  during  the  night,  when  the  moon’s  influ¬ 
ence  fhould  be  greateft,  than  during  the  day.  Now  we  do 
not  fee  how  thefe  tides,  fuppofing  them  greater  than  they 
are,  can  be  adequate  to  the  effefts  aferibed  to  them. 

Mr  Kirwan  has  lately  endeavoured  to  difeover  probable  f  irifo 
rules  for  prognofticatir.g  the  dijferent  feafons,  as  far  as  rc-Tnw/voL 
gards  Britain  and  Ireland,  from  tables  of  obfervations  alone. v*  P- -*9- 
On  perufing  a  number  of  obfervations,  taken  in  England  Kir- 
from  1677  to  1789,  he  found,  wan’s  mc- 

1.  That  when  there  has  been  no  ftorm  before  or  after  thethod  of 
vernal  equinox,  the  enfuing  fummer  is  generally  dry  at  the 

five  times  in  fix.  _ weather, 

5  N  2.  That 


i 


W  E  A 


W  E  A  [  834 

Weather.  2.  That  when  a  ftorm  happens  from  an  eafterly  point, 
either  on  the  19th,  20th,  or  21ft  of  May,  the  fucceeding 
fu miner  is  generally  dty  four  times  in  five. 

3.  ’1'hat  when  a  ftorm  arifes  on  the  25th,  26th,  or  27th 
of  March  (and  not  before),  in  any  point,  the  fucceeding 
fummer  is  generally  dry  lour  times  in  five. 

4.  If  there  be  a  ftorm  at  fouth-weft  or  weft- fouth  weft 
on  the  19th,  20th,  2 1  ft,  or  22d  of  March  the  fucceeding 
fummer  is  generally  wet  five  times  in  fix. 

In  this  country  winters  and  fprings,  if  dry,  are  moft  com¬ 
monly  cold;  if  moift,  warm  :  on  the  contrary,  dry  lurn- 
mers  and  autumns  are  ufually  hot,  and  moift  fummers  cold. 

So  that  if  we  know  the  moiftnefs  or  drynefs  of  a  feafon,  we 
can  judge  pretty  accurately  of  its  temperature. 

From  a  table  of  the  weather  kept  by  Dr  Rutty,  in  Dub¬ 
lin,  for  41  years,  Mr  Kir  wan  endeavoured  to  calculate  the 
probabilities  of  particular  feafons  being  followed  by  others. 
Though  his  rules  relate  chiefly  to  the  climate  of  Ireland,  yet 
as  probably  there  is  not  much  difference  between  that  ifland 
and  Britain  in  the  general  appearance  of  the  feafons,  we 
fhall  mention  his  conclufions  here. 

In  4.1  years  there  were  6  wet  fprings,  22  dry,  and  13 
variable  ;  20  wet  fummers,  16  dry,  and  5  variable  ;  1 1  wet 
autumns,  11  dry,  and  19  variable.  A  feafon,  according  to 
Mr  Kirwan,  is  counted  wet  when  it  contains  two  wet 
months.  In  general  the  quantity  of  rain  which  falls  in  dry 
feafons  is  lefs  than  five  inches,  in  wet  feafons  more  :  variable 
feafons  are  thole  in  which  there  falls  between  301b.  and 
361b.  a  lb.  being  equal  to  .157639  of  an  inch. 

The  order  in  which  the  different  feafons  followed  each 
ether  was  as  in  the  following  table  : 
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Hence  Mr  Kirwan  deduced  the  probability  of  the  kind 
of  leafons  which  would  follow  others.  This  probability  is 
expreffed  in  the  laft  column  of  the  table,  and  is  to  be  un- 
derftood  in  this  manner  :  The  probability  that  a  dry  fum* 
mer  will  follow  a  dry  fpring  is  ;  that  a  wet  fummer  will 
follow  a  dry  fpring  -j|- ;  that  a  variable  fummer  will  follow 
a  dry  fpring  ;  and  fo  011. 

This  method  of  Mr  Kirwan,  if  there  is  fuch  a  connexion 
between  the  different  feafons  that  a  particular  kind  of  weather 
in  one  has  a  tendency  to  produce  a  particular  kind  of  wea¬ 
ther  in  the  next,  as  it  is  reafonable  to  expert  from  theory, 
may  in  time,  by  multiplying  obfervations,  come  to  a  great 
degree  of  accuracy,  and  may  at  laft,  perhaps,  lead  to  that 
great  defideratum,  a  rational  theory  of  the  weather.  As 
we  wifh  to  throw  as  much  light  as  poftible  on  this  impor¬ 
tant  fubje&,  wre  {hall  add  to  thefe  a  few  maxims,  the  truth  of 
which  have  either  been  confirmed  by  long  obfervation,  or£jr  ^  i 
which  the  knowledge  we  have  already  acquired  of  the  caufesnofticating 
of  the  weather  has  eftablifhed  on  tolerably  good  grounds,  t«ewea. 

1.  A  moift  autumn  with  a  mild  winter  is  generally  fol-1^* 

lowed  by  a  cold  and  dry  fpring,  which  greatly  retards  vege¬ 
tation.— Such  was  the  year  1741  *.  *  Du  fa 

2.  If  the  fummer  be  remarkably  rainy,  it  is  probable  that^‘ 
the  enfuing  winter  will  be  fevere  ;  for  the  unufual  evapora¬ 
tion  will  have  carried  off  the  heat  of  the  earth.  Wet  fum- 
mers  are  generally  attended  with  an  unufual  quantity  of 
iced  on  the  white  thorn  and  dog*rofc  bufhes.  Hence  the 
unufual  fruitfulnefs  of  thefe  fhrubs  is  a  fign  of  a  fevere  winter. 

3.  The  appearance  of  cranes  and  birds  of  paffage  early 
in  autumn  announces  a  very  fevere  winter ;  for  it  is  a  fign 
that  it  has  already  begun  in  the  northern  countries. 

4.  When  it  rains  plentifully  in  May,  it  will  rain  but  little 
in  September,  and  vice  verfa. 

5.  When  the  wind  is  fouth-weft  during  fummer  or  au¬ 

tumn,  and  the  temperature  of  the  air  unufually  cold  for  the 
feafon,  both  to  the  feeling  and  the  thermometer,,  with  a  low 
barometer,  much  rain  is  to  be  expe&ed  f.  t  aSFH 

6.  Violent  temperatures,  as  itorms  or  great  rains,  pro-  .jrraHr  voL 

duce  a  fort  of  crilis  in  the  atmolphere,  which  produces  a; v.  p.6j> 
conftant  temperature,  good  or  bad,  for  fome  months  ||.  ||  A  C°liu 

7.  A  rainy  winter  piedids  a  fteril  year. — A  fevere  au¬ 
tumn  announces  a  windy  winter  J. 

Thus  we  have  endeavoured  to  deferibe  the  various  phe¬ 
nomena  of  the  weather,  and  to  explain  them  as  far  as  ihe 
infant  ftate  of  our  knowledge  ©f  the  atmofphere  turniflied 
us  with  principles. 

Not  with  (landing  the  imperfe&ion  of  our  prefent  know¬ 
ledge  of  this  fubje<ft,  the  numbers  and  the  abilities  of  the 
philofophers  who  are  at  prefent  engaged  in  the  ftudy  can¬ 
not  fail  at  laft  of  being  crowned  with  fuccefs  ;  and  perhaps 
a  rational  and  fatisfa&ory  theory  of  the  weather  is  not  fo 
far  diftant  as  we  at  prefent  fuppofe.  It  is  a  pity,  however, 
that  in  a  fcience  attended  with  fo  much  difficulty  as  rrieteo- 
rology  is,  various  artificial  difficulties  lbould  have  been 
thrown  in  the  way,  which  contribute  very  much  to  ob- 
ftru£t  its  progrefs.  There  are  no  fewer  than  four  thermo¬ 
meters 
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meters  ufed  at  prefent  in  different  parts  of  Europe  ;  and  the 
obfervations  made  by  each  of  them  muft  be  reduced  to  one 
common  flandard  before  it  is  poffible  to  compare  them  with 
one  another.  This  is  a  tedious  enough  bufinefs,  but  it  is 
nothing  at  all  to  the  reduction  of  obfervations  of  rain  and  of 
the  barometer  to  one  common  ftandard.  Every  nation  has  its 
own  peculiar  meafure  ;  and  the  French,  to  add  to  the  diffi¬ 
culty,  have  reckoned  by  lines,  and  twelfths  of  lines,  inftead 
©f  by  decimal  p&rts  of  an  inch.  Whether,  however,  this  be 
the  cafe  at  prefent  or  not,  we  know  not,  as  we  have  feen  no 
meteorological  tables  drawn  up  in  France  later  than  1792. 
ThilolOphers  ought  certainly  to  fix  upon  fome  common  Iian¬ 
dard  of  weights  and  meafures,  othenvife  the  labour  in  mete¬ 
orology,  and  eyen  in  chemiftry,  mull  foon  become  intole¬ 
rable.  The  only  other  .poffible  way  to  remedy  this  evil 
would  be,  to  conftrudt  accurate  tables,  in  which  the  various 
weights  and  meafures  ufed  by  philofophers  are  reduced  to 
one  common  ltandard.  This  has  already  been  done  in  part; 
but  no  table  of  this  kind  which  we  have  feen  is  fufficient 
to  remedy  the  evil :  few  of  them  defeend  to  decimal  parts 
of  fmall  weight's  or  meafures  ;  yet  without  this  they  feldom 
can  fave  the  trouble  of  calculation. 

Weather,  in  fea-language,  is  ufed  as  an  adje&ive,  and 
applied  by  mariners  to  every  thing  lying,  to  windward  of  a 
particular  fituation  :  thus,  a  ffiip  is  faid  to  have  the  wea¬ 
ther-gage  of  Another,  when  (he  is  farther  to  windward. 
Thus  alfo,  when  a  ffiip  under  fail  prefents  either  of  her  fides 
to  the  wind,  it  is  then  called  the  weather  fide  or  weather¬ 
board ;  and  all  the  rigging  and  furniture  fituated  there¬ 
on  are  diftinguiffied  by  the  fame  epithet,  as  the  weather - 
Jhrouds ,  the  weather-lifts ,  the  weather-braces ,  &c. 

To  Weather,  in  fea-language,  is  to  fail  to  windward  of 
fome  ffiip,  bank,  or  head-land. 

JVf  at  her- Cock ,  a  moveable  vane,  in  form  of  a  cock,  or 
other  ffiape,  placed  on  high,  to  be  turned  round  according 
to  the  direction  of  the  wind,  and  point  out  the  quarter  from 
whence  it  blows. 

IVEATHER-Glafs .  See  Barometer. 

WEATHERING,  among  failors,  fignifies  the  doubling 
or  failing  by  a  head- land  or  other  place. 

WEAVING,  the  art  of  working  a  web  of  cloth,  filk, 
or  other  (luff,  in  a  loom  with  a  (buttle.  For  an  idea  of  the 
manner  in  which  this  is  performed,  fee  Cloth. 

IVEAviNG-Loom ,  a  machine  for  weaving  cloth,  filk.  See. 
by  railing  the  threads  of  the  warp  in  order  to  throw  in  the 
(hoot,  and  (Irike  it  clofe.  Of  thefe  there  are  various  kinds, 
dittinguiffied  by  the  different  forts  of  cloths,  (luffs,  filks, 
Sec.  in  which  they  are  employed  ;  and  which  are  chiefly 
diftinguiffied  by  the  number  and  variety  of  the  threads  they 
raife  in  order  to  work  the  warp,  either  plain  or  in  tiguiee, 
by  making  more  or  lefs  of  the  woof  or  (hoot  appear  through 
the  warp.  In  order  to  give  a  general  idea  ot  weaving,  we 
ffiall  here  deferibe  the  parts  or  the  common  weaver’s  loom. 
See  Plate  DXXXIX.  fig.  1.  in  which  <?/,  ef  are  the  front 
pods,  and  g,  g  the  back  polls  of  the  loom  ;  /  /  /,  mm,  m  m 
are  the  lams  in  their  place  at  Q^or,  as  they  are  called  in 
fome  parts  of  Scotland,  the  hiddlts ,  and  in  others  the 
J laves .  They  are  compofed  of  (Irong  threads,  (Iretched  be¬ 
tween  two  horizontal  bars,  an  upper  and  a  lower.  The 
threads  of  one  lam  are  fo  difpofed  as  to  pafs  between  the 
upper  threads  of  the  warp,  while  they  admit  the  lower  threads 
to  pafs  through  loops  or  fmall  holes  in  them,  and  the  difpo- 
fition  of  the  threads  of  the  other  lam  is  fuch,  that  while  they 
pafs  between  the  lower  threads  of  the  warp,  they  admit  the 
upper  threads  to  pals  through  the  fmall  holes  juft  mentioned. 
The  lams  are  fufpended  from  the  .crofs  bar  or  lam-bearer 
HH,-by  means  of  ropes  n,  n  palling  from  the  upper  bars  of 


the  lams  over  the  pulleys  at  EE,  and  balanced  by  weights  Weaving, 
at  the  other  ends.  From  the  lower  bar  of  each  lam  or  hid- 
die  a  rope  paffes  to  the  treadles  or  moveable  bars  at  OO;  fo 
that  when  a  foot  preffes  a  treadle,  the  lam  fadened  to  it 
finks,  while  the  other  rifes  bv  means  of  the  balancing 
weight  fufpended  from  the  pulley  at  E.  The  workman 
then  throws  in  the  woof  by  means  of  the  (buttle,  and  clofes  it 
by  one  or  two  (Irokes  of  the  lay  or  batter ,  of  which  WB,WB 
are  called  the  j 'words ,  CC  the  cap,  or  in  Scotland  the  upper 
Jhelly  HE  the  block  or  under  Jbeil ,  and  PP  the  reed  or  comb 
contained  between  thefe  (hells.  LL  is  the  bench  on  which 
the  workmen  fit  ;  for  the  loom  which  our  figure  reprefents 
is  conftru&ed  for  weaving  cloth  of  fuch  a  breadth  as  to  re¬ 
quire  two  workmen,  who  have  their  quills  in  a  box  d  on  the 
middle  of  the  bench  on  w  hich  they  fit.  Between  the  work¬ 
mens  bench  and  the  batten  or  lay  is  the  breajl-bar  I,  I,  a 
fmooth  fquare  beam,  in  which  there  is  an  opening  to  let  the 
web  through  as  it  is  wove.  From  this  opening  the  web  SS 
paffes  to  the  knee  roll  or  web  beam  GG,  round  which  it  13 
rolled  by  means  of  the  (pokes,  vifible  in  the  figure,. and  kept 
from  being  unrolled  by  a  wheel  with  teeth  and  clench,  vifi¬ 
ble  likewite  in  the  figure.  In  fome  looms  the  web  paffes 
from  the  knee-roll  to  the  wooden  frame  X,  to  be  dried  as  it 
is  wove.  Oppofite  to  the  bread-bar,  and  011  the  other  fide 
of  the  batten  or  lay,  is  the  cane-roll  or  yarn-beam ,  on  which  the 
warp  is  rolled  when  put  into  the  loom,  and  from  which  it 
is  gradually  unrolled  as  the  work  proceeds.  TT  are  bob¬ 
bins  filled  with  yarn  of  the  warp  to  mend  fuch  threads  of  it 
as  may  be  broke  in  the  weaving  ;  and  B  b,  B  b  are  clues  of 
the  fame  kind  of  yam  with  the  borders  of  the  warp,  to 
mend  fuch  threads  as  may  there  be  broken. 

Fig.  2.  reprefents  the  common  ffiuttle  with  the*  vacuity 
in  the  middle,  in  which  the  qaili  with  the  woof  is  placed  on 
a  fpindle  or  axis.  As  this  ffiuttle  is  thrown  with  one  hand 
in  at  one  fide  of  the  warp,  and  received  with  the  other  hand 
at  the  other  fide,  it  is  obvious,  that  when  the  web  is  of  a 
breadth  too  great  for  a  man  to  reach  from  one  fide  of  it  to 
the  other,  •  two  workmen  muft  be  employed  and  much  time 
loft.  To  remedy  this  inconveniency,  a  new  (buttle  has,  in 
this  country,  been  lately  brought  into  very  general  ufe,  and 
called  the  JZyingJbuttle,  becaufe  it  flies  through  the  warp 
with  wonderful  rapidity  on  two  fteel  rollers  RR  (fig.  3.) 

This  (buttle  is  not  thrown  with  the  hand,  but  moved  back¬ 
wards  and  forwards  by  a  very  Ample  piece  of  machinery, 
of  which  fig.  4.  will  give  the  reader  a  fufficiently  accurate 
conception.  To  each  end  of  the  batten  or  lay  L.  is  (alien¬ 
ed  a  kind  of  open  box  B,  b ,  with  the  bottom  or  horizontal 
fide  exadlly  on  a  level  with  the-  threads  of  the  warp  of  the 
intended  web.  In  each  of  thefe  boxes  is  a  vertical  piece  of 
wood  D,  </,  of  considerable  thickneis,  called  a  driver.  This 
driver  is  moved  eafily  on  an  iron  fpindle  or  axis  from  one  end 
of  the  box  to  the  other  by  means  of  a  (lender  rope  CCCD,  and 
a  handle  H  is  feen  in  the  figure.  When  the  weaver  is  to'be- 
gin  his  work,  he  lays  the  ffiuttle  on  its  rollers  in  the  box  B 
with  the  iron  tip  T  (fig.  3.)  touching,  or  almoft  touching, 
the  driver  D  (fig.  4.)  Then  moving  the  handle  H,  with  a 
fudden  jerk,  towards  the  box  b%  the  driver  D  forces  the  (but¬ 
tle  with  a  rapid  motion  thro’  the  warp  till  it  ftrikts  d ,  which 
is  impelled  by  the  firoke  to  the  further  end  of  the  box  b . 

The  two  drivers  D  and  d  have  now  changed  their  pofitions 
in  their  refpedlive  boxes  ;  fo  that  the  driver  which  was  at 
the  front  of  its  box  before,  is  now  at  the  farther  end  of  it, 
and  vice  verfe.  Then  by  a  (udden  jerk  of  the  hand  towards 
B  the  ffiuttle  is  driven  back  till  it  (Irike  D  ;  and  thus  is  the 
work  continued  without  the  weaver  having  occafion  ever  to 
ftretch  his  arms  from  one  margin  of  the  web. to  the  other. 

That  the  ffiuttle  may  rot,  by  the  unfteadinefs  of  the  work- 
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win* 1 **  Hand,  be  driven  zigzag  through  the  warp  or  out  of 
the  place  in  which  it  ought  to  move,  the  guiding  or  driving 
rope  CCCD  is  made  to  pafs  through  fmooth  holes  or  loops 
C,  C,  at  the  ends  of  the  ropes  EC,  EC,  fufpended  either 
from  the  crofs  bar  on  the  top  of  the  loom  or  from  the  fwords 
of  the  batten. 

This  (buttle,  we  (hould  think,  a  great  improvement  in 
every  kind  of  weaving  loom,  though  fome  of  the  older 
tradefmen,  with  whom  we  have  converfed  on  the  fubjeft,  con¬ 
tend,  that  it  is  valuable  only  in  what  they  call  light  work, 
fuch  as  cotton  or  linen  cloth,  or  when  the  web,  if  woollen, 
is  very  broad. 

WEB,  a  fort  of  tiffue  or  texture  formed  of  threads  inter¬ 
woven  with  each  other ;  iome  whereof  are  extended  in 
length,  and  called  the  warp  ;  others  are  drawn  acrofs,  and 
called  the  woof. 

WEDGE,  oneofthemechanicalpowers.  SeeMECif  anics. 

WEDNESDAY,  the  fourth  day  of  the  week,  (o  called 
from  a  Saxon  idol  named  Woden ,  iuppofed  to  be  Mars, 
worshipped  on  this  day. 

AJls-W  EDNEsnAXy  the  firfl  day  of  Lent,  fo  called  from  the 
cuftom  obferved  in  the  ancient  Chriftian  church  of  penitents 
exprefling  their  humiliation  at  this  time,  by  appearing  in 
lack-cloth  and  afhes. 

WEED,  a  common  name  for  all  rank  and  wild  herbs, 
that  grow  of  themfelves,  to  the  detriment  of  other  ufeful 
herbs  they  grow  among. 

Weed,  in  the  miners  language,  denotes  the  degeneracy  of 
a  load  or  vein  of  fine  metal  into  an  uielefs  marcafite. 

Weeds,  alfo  denote  a  peculiar  habit,  worn  by  the  re- 
lifts  of  perfons  deceafed,  by  way  of  mourning. 

WEEK,  in  chronology,  a  divifion  of  time  comprifing 
feven  days.  See  Planetary  Hays  and  Sabbath. 

PaJfionAV eez,  or  the  Holy  Week,  is  the  lafl  week  in 
Lent,  wherein  the  church  celebrates  the  myftery  of  our  Sa¬ 
viour's  death  and  pafiion. 

Week  or  Wyc-x,  iu  geography,  a  parliament  and  port- 
town  of  Scotland,  in  the  (hire  of  Caithnefs.  W*  Long.  3. 
2.  N.  Lat.  58.  30. 

Weeks  Ember .  See  Ember. 

Feajl  of  Weeks.  See  Pentecost. 

WEEVEL,  Method  of  dejlroying .  See  Granary. 

WEEVER,  in  ichthyology.  See  Trachinus.^ 

WEEVIL,  in  zoology,  a  ipecies  of  curculio.  See  Cur- 
culio. 

WEIGH,  a  weight  of  cheefe,  wool,  &c  containing  2  56 
pounds  avoirdupois.  Of  corn,  the  weigh  contains  40  bu- 
fhels  ;  of  bailey  or  malt,  fix  quarters.  In  fome  places,  as 
EfTex,  the  weigh  of  cheefe  is  300  pounds. 

WEIGHING,  the  aft  of  examining  a  body  in  the  ba¬ 
lance  to  find  its  weight. 

Weighing  Anchor ,  is  the  drawing  it  out  of  the  ground  it 
had  been  call  into,  in  order  to  fet  fail,  or  quit  a  port,  road, 
©r  the  like. 

WEIGHT,  in  phyfics,  a  quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  the  centre  of  the 
earth.  Or,  weight  may  be  defined  in  a  lefs  limited  manner, 
to  be  a  power  inherent  in  all  bodies  wlieieby  they  tend  to 
fome  common  point,  called  the  "centre  of  gravity ,  or,  to 
fpeak  more  accurately,  to  one  another  :  and  that  with  a 
greater  or  lefs  velocity,  as  they  are  more  or  lefs  denfe,  or 
as  the  medium  they  pafs  through  is  more  or  lefs  rare.  See 
Mechanics. 

Weight,  in  commerce,  denotes  a  body  of  a  known 
weight  appointed  to  be  put  in  the  balance  againft  other 
bodies  whole  weight  is  required. 


The  fecurity  of  commerce  depending,  in  ft  go ©d  meafurt, 
on  the  juflnefs  of  weights,  which  are  ufually  of  lead,  iron, ' — 
or  brafs,  mo  ft  nations  have  taken  care  to  prevent  the  fal- 
fification  thereof,  by  (tamping  or  marking  them  by  proper 
officers,  after  being  adjufted  by  fome  original  ftandard. 
Thus,  in  England,  the  ftandard  of  weights  is  kept  in  the 
exchequer  by  a  particular  officer,  called  the  clerk  of  the  mar - 
ket. 

Weights  may  be  diftinguifhed  into  ancient  and  modern. 

I.  Ancient  Weights. 

I.  Thofe  0^  the  ancient  Jews,  reduced  to  the  Englifh 
troy  weight,  will  ftand  as  in  the  following  table : 


lb.  oz.  dwt.  gr. 

Shekel  -  -  o  o  9  2y 


60 

Maueh 

- 

- 

236  104 

3000 

50  Talent 

- 

- 
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2.  Roman  weights,  reduced  to  Englifh  troy  weight, 
will  (land  as  in  the  following  table  : 

o-z.  dwt.  gr. 

Lente3  _  -  00  oT-/x 


4 

Siliq 

use  -  00  3txt 

I  2 

3 

Obolus  *  -  a  0  9t3t 

24 

6 

2 

Scrlptulura  -  0  0  iSP* 

72 

18 

6 

3 

Drachma  •  02 

96 

24 

8 

4 

*7 

Sextula  0  3  Oy 

1 44 

36 

12 

6 

2 

i^Sicilicus  ©  4  i3y 

192 

48 

16 

8 

2 

Duella  0  6  1  •y 

576 

144 

48 

24 

8 

96 

6 

72 

-8b  1*  1 

3 

36 

Uncia  0  1*8  5^ 

i  2!  Libra  10  18  13^ 

6912 
*  1 

1728 

576 

288 

The  Roman  ounce  is  the  Englifh  avoirdupois  ounce,  which 
they  divided  into  7  denarii,  as  well  as  8  drachmas. 

3.  Attic  Weights . 


Drachma 
Mina 


10O 


600c 


60  Talent 


Englifh  Troy  Weight, 
lb.  oz.  dwt.  gr. 

0  0  2  16.9 

I  I  IO  10 

67  7  5  o 


II.  Modern  Weights. 

I,  EnglifJj  Weights.  —  Mr  Renardfon,  in  a  phper  publifhed 
in  the  Philoiophical  Tranfaftions,  has  proved,  that  at  firft 
there  was'  but  one  weight  in  England,  and  that  this  was  the 
avoirdupois.  Troy  weight  was  introduced  in  the  time  of 

Henry  VII :  At  prefent,  both  the  troy  and  avoirdupois 
weights  are  ufed  in  England.  Troy  weight  feems  to  have 

derived  its  name  from  Troyes ,  a  town  in  France,  where  a 
celebrated  fair  was  kept.  It  is.  ufed  for  weighing  gold, 
jilver,  jewels,  filk,  and  all  liquors.  The  avoirdupois  is  ufed 
for  weighing  other  things. 


W  E  l 
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Tab  in  of  Troy  Weight,  as  ufed  by  the 
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Grains, 

Grains. 

24 

Penny-weight, 

20 

Scruple.  9 

\ 

480 

20 

Ounce. 

60 

3 

Dram.  3 

5760 

240 

1 2 

Pound. 

0 

00 

24 

8 

Ounce 

5760 

288 

96 

12 

Pound. 


16 


256 


7168 


28672 


573440 


An  ounce* 


1 6 


448 


1792 


3584° 


A  pound. 

A  quarter. 


2240 


80 


A  hundred. 

A  ton. 


20 


The  avoirdupois  pound  is  equal  to  7004  troy  grains,  the 
avoirdupois  ounce  to  437.75  grains  j  and  it  follows  of  con- 
fequence,  that  the  troy  pound  is  to  the  avoirdupois  pound 
as  88  to  107  nearly;  for  as  88  to  107,  fo  is  5760  to 
7003.636  :  that  the  troy  ounce  is  to  the  avoirdupois  ounce 
a3  80  to  73  nearly;  for  as  80  to  73,  fo  is  480  to  438. 
An  avoirdupois  pound  is  equal  to  1  lb.  2oz.  1 1  dwts.  20  gr. 
troy;  a  troy  ounce  is  equal  to  10  z.  1.55  dr.  avoirdupois; 
an  avoirdupois  dram  contain  27.34375  grains  ;  175  troy 
pounds  are  equal  to  144  avoirdupois  pounds. 

The  moneyers  have  a  peculiar  fubdivifion  of  the  grain 
troy;  thus, 

‘  Grain  “N 


;nto 


Grains. 

24 

Penny 

72 

3  < 

576 

24 

4608 

192 

9216 

384  ] 

Gros. 


8 

64 


128 


Ounce. 
Marc. 

2  Pound, 


The  troy  pound  in  Scotland,  which  by  ftatute  is  to  he 
the  fame  as  the  French  pound,  is  commonly  fuppofed  equal 
to  15  ounces  and  three  quarters  troy  Englifh  weight,  or 
7560  grains.  But  by  a  mean  of  the  ftandards  kept  by  the 
dean-of-guild  of  Edinburgh,  it  weighs  7599-3A  or  7600 
grains. 

Table  of  Avoirdupois  Weight » 

Drams. 


Half- 

2 

4 

ounce 

Oun< 

2 

:e. 

Half-quarter  pound. 

8 

4 

2 

Quarter-pound. 

16 

8 

4 

2 

Half 

pound. 

Pound- 

3 2 

16 

8 

4 

2 

3200 

_ 

1 600 

8co 

400 

2CO 

100  Quintal 

Weight, 


‘  20  Mites. 

24  Droits. 

2°  Periots. 

A  Periot  J  C  24  Blanks. 

The  Englifh  weights  are  ufed  in  the  United  Provinces  ©f 
America. 

2.  French  Weights. — Different  weights  were  formerly  ufed 
in  molt  of  the  different  provinces  of  France:  we  believe  that 
they  have  lately  undergone  feveral  alterations;  a  project  of 
this  kind  is  given  in  the  article  Revolution  of  France.  Be 
that  as  it  may,  a  knowledge  of  the  ancient  weights  of  that 
country  is  of  importance  on  account  of  the  books  in  which 
they  are  ufed.  The  Paris  pound  contains  16  ounces,  and  is 
divided  two  ways. 


The  weights  of  the  firft  divifron  are  ufed  to  weigh  gold, 
filver,  and  the  richer  commodities  ;  and  the  weights  of  the 
fecond  divifion  for  commodities  of  lefs  value. 

The  Paris  2  marc,  or  pound  weight,  is  equal  to  7560 
grains  troy,  and  the  Paris  ounce  equal  to  472.5  grains 
troy. 

lb.  oz.  dwt.  gr. 

The  Paris  pound  rz  1  315  o  troy 

The  Paris  ounce  o  o  19  16.5  troy. 

A  grain  troy  =  1.2186507  of  a  Paris  grain. 

But  the  pound  was  not  the  fame  throughout  France.  At 
Lyons,  e,  gr .  the  city  pound  was  only  1 4  ounces ;  fo  that 
100  Lyons  pounds  made  only  86  Paris  pounds.  But  be- 
fide  the  city  pound,  they  had  another  at  Lyons  for  filk, 
containing  15  ounces.  At  Thouloufe,  and  throughout  the 
Upper  Languedoc,  the  pound  was  13  ounces  and  a  half  of 
Paris  weight.  At  Marfeilles,  and  throughout  Provence, 
the  pound  was  1 3  4  ounces  of  Paris  weight.  At  Rouen,  belide 
the  common  Paris  pound  and  marc,  they  had  the  weight 
of  the  vicomte  ;  which  was  16  ounces,  a  half,  and  five-ftxths 
of  the  Paris  weight.  ,  The  weights  enumerated  under  the 
two  articles  of  Englifh  and  French  weights  are  the  fame 
that  are  ufed  throughout  the  greateft  part  of  Europe  ;  only 
under  fomewhat  different  names,  diviflons,  and  proportions. 

French^ weights  are  ,ufed  in  all  the  French  American  fettle- 
ments. 

3.  Dutch  Weights . — The  weight  ufed  in  Amfterdam  and 
all  over  Holland  is  called  Troy  weight ,  and  is  exactly  the 
fame  with  that  ufed  at  BrulTels.  The  Dutch  weights  ar*r 
as  follows ; 

Deuskens. 


2 

4 

16 


Troykeru 
2  Vierfing, 


512 


^240 

8192c 


8 

256 

5120 

4096  c 


4 

128 


As* 


2560 

20480 


32 

640 

512: 


Angle. 


20 


160 


Ounce. 


8  |Ma 


The  marc  is  equal,  according  to  M.  Tilfet,  to  4620 
French  grains. 

The  Amfterdam  pound  ufed  in  commerce  is  divided  inta 
36  ounces,  32  loots,  or  128  drachms.  This  pound  con¬ 
tains  2  marcs  troy,  and  ought  therefore  to  weigh  only 
10240  as  :  but  it  weighs  10280  ;  fo  that  it  is  a  little  hea¬ 
vier  than  che  troy  pound  of  Amfterdam  :  256  lb.  of  com¬ 
merce  are  equal  to  257  lb.  troy  of  Holland.  Two  diffe¬ 
rent  pounds  are  ufed  by  apothecaries  ;  the  one  containing  z 
marcs,  the  other  only  iL  The  f.rft  is  called  arfenic  pound 

weight  5 
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weight;  it  contains  16  ounces,  the  ounce  8  drachms,  the 
drachm  8  fcrnples,  the  fcruple  20  grains.  The  fecor.d  is 
called  the  apothecary's  pound  ;  it  is  divided  into  I  2  ounfces, 
or  24  loots.  Three  arfenic  pounds  are  equal  to  4  apothe¬ 
cary’s  pounds. 

The  Dutch  done  -  =  8  commercial  lb. 

The  Lifpundt,  or  LI.  =15 

The  hundred  weight  =100 

The  Schippondt,  or  Sch.  lb.  =  300 

4.  Spanijh  Weights. — The  marc  of  Caftile,  ufed  for  weigh¬ 
ing  gold  and  filver,  is  divided  as  follows ; 

Grains  (gold  weight). 


T  2 


Grain  (filver  weight). 


I2i 


37t 


75 


96 


600 


1 1 


Tomine  (gold  weight). 


1 2 


36 


72 


92/r 


576 


48004608 


3t 


5° 


400 


Tomine  (fiber  weight). 
3  Adarme. 


7ir 


48 

384 


Ochava. 


16 

128 


tt 

8 

64 


Caftellano. 
6}  Ounce. 
50  8  | Marc 


The  marc,  according  to  Tillet,  is  equal  to  7  oz.  4  gros, 
8  grains  French,  which  is  equal  to  4785  as  of  Holland, 

’  One  hundred  marcs  of  Caftile  zz  about  93!  marcs  of  Hol¬ 
land  ;  100  marcs  of  Holland  z=  107  marcs  of  Caftile.  Me¬ 
dicines  are  fold  by  the  fame  marc  ;  but  it  is  divided  diffe¬ 
rently,  containing  8  ounces,  64  drachms,  192  fcruples,  384 
obolos,  1152  cara&eras,  4608  grains. 

The  Spanifh  commercial  pound  is  divided  into  two 
Tmarcs,  called  marcs  of  Tejo ,  each  of  which  is  equal  to  the 
marc  of  Caftile.  This  pound  is  divided  into  16  ounces,  256 
adarmes,  9,216  grains. 

5.  Weights  of  Portugal. — The  Lifbon  marc  for  e (faying 
filver  confifts  of  12  deniers,  and  the  denier  of  24  grains. 
The  marc  of  Portugal  for  weighing  gold  and  filver  is  equal, 
according  to  Tillet,  to  7  ounces,  34  gros,  and  34  grains 
French,  which  makes  4776  as  of  Holland  ;  fo  that  it  is  ex- 
a&ly  the  fame  with  the  Lifbon  pound.  It  is  divided  into 
8  ounces,  64  outavas,  192  fcrnples,  4608  grains. 

The  pound  confifts  of  2  marcs,  1  6  ounces,  or  96  outavas. 
The  arroba  of  32  lb.  the  quintal  of  4  arrobas,  or  128  lb. 
100  Oporto  pounds  make  87-th  pounds  of  commerce  of 
Amftcrdam. 

6.  Weights  of  Italy . — Genoa .  Two  kinds  cf  weights 
are  ufed  at  Genoa,  the  pefo  grofjo  (heavy  weight),  and  the 
pefo  fottile  (light  weight)  :  the  latter  is  ufed  for  weighing 
gold  and  filver,  the  former  for  other  things.  'The  pound 
of  the  pefo  fottile  is  equal,  according  to  Tillet,  to  1  marc, 
2  ounces,  24  gros,  30  grains  French.*  It  is  divided  into  8 
ounces,  the  ounce  into  24  deniers,  and  the  denier  into  24 
grains.  The  pound  of  the  pefo  groffo  is  equal  to  1  marc, 
2  ounces,  3  gros,  5  grains,  French.  It  is  divided  into  12 
ounces : 

The  cantaro  =z  100  lbs.  pefo  groffo. 

The  rubbo  25  lbs. 

The  rotolo  =  1  4  lb. 

100  lbs.  pefo  groffo  —  644  lb.  of  commerce  of  Amflerdam* 
ICO  lbs.  pefo  fottile  zz:  129  marcs  troy  of  Holland. 

Rome .  The  Roman  pound  confifts  of  12  ounces,  the 
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ounce  of  24  deniers,  the  denier  of  24  grains.  The  Roman  Wtbht, 
pound,  according  to  Tillet,  is  equal  to  1  marc,  3  ounces 
i  gros,  14  grains,  French. 

Venice .  The  marc  for  weighing  gold  and  filver  contains 
8  ounces,  32  quarti,  1152  carati,  or  4608  grani.  An 
hundred  marcs  uf  Venice  =  974  marcs  troy  of  Holland, 
too  marcs  of  Holland  =  103  of  Venice.  In  Venice  they 
alfo  ufe  a  pefo, groffo  and  pefo  fottile .  1 00  lbs.  pefo  groffo  z= 

94*  commerical  lbs.  of  Amfterdam.  100  lbs.  pdo  fottile  zz 
6  iy  ditto. 

“7.  Swedj/Js  Weights. — The  marc  for  weighing  gold  and 
filver  is  equal  to  16  lods,  64  quentins,  or  4384  as.  The. 
pound  of  3  2  lods,  ufed  for  weighing  food,  is  equal,  accord- 
ing  to  Tillet,  to  1  marc,  5  ounces,  7  gros,  8  grains  French, 
which  makes  8848 \  as  troy  of  Holland.  This  anfwers 
exa&ly  to  the  weight  of  the  different  pounds,  as  fixed  in 
Sweden,  viz.  8848  as  =  the  pound  for  weighing  articles 
of  food  ;  7821  TVr  as  ==■  marc  ufed  in  the  mines  ;  745oT|T 
as  z=  marc  ufed  in  towns  and  in  the  country  ;  70784 
as  —  marc  ufed  for  weighing  iron  ;  7416  as  —  pound  ufed  in 
medicine. 

The  fkippund  zz  400  lbs.  for  weighing  food. 

The  centner  zz  1  20  lbs. 

The  waag  =  165  lbs. 

The  (ten  m  32  lbs. 

The  Swedifh  as  rz  1  as  of  Holland  troy. 

8.  German  Weights.  —  Vienna .  The  marc  of  Vienna  for 
weighing  gold  and  filver  is  divided  into  16  loths,  "64  quin¬ 
tals,  or  256  deniers  or  pfenings  ;  the  loth  into  4  quintals, 
or  16  pfenings.  This  marc,  according  to  Tillet,  is  equal 
to  I  marc,  1  ounce,  1  gros,  16  grains,  Trench,  zz  583 1  as 
troy  Holland.  The  pound  of  Vienna  is  divided  into  2  marcs, 
or  4  viertings  ;  the  mark  into  8  ounces,  16  loths,  64  quin¬ 
tals,  or  2 66  pfenings. 

Hamburgh .  The  marc  for  effaying  gold  is  divided  into 
24  carats  ;  the  carat  into  12  grains.  The  marc  for  filver  is 
divided  into  16  loths,  and  the  loth  into  18  grains.  Thefe 
marcs  confift  each  of  288  grains,  and  are  therefore  equal. 

This  marc,  ufed  in  Hamburg  for  gold  and  filver,  is  the  marc 
of  Cologne,  which  is  equal,  according  to  Tillet,  to  7  ounces, 

5  gros,  7  grains,  French,  =  4866  as  troy  of  Holland.  It 
is  divided  into  8  ounces,  16  loths,  64  quentins,  256  pfe¬ 
nings,  4352  efehes,  or  65536  richt  pfenings  theile.  The 
apothecary  pound  ufed  in  Hamburgh,  and  almoft  all  Ger¬ 
many,  is  divided  into  1  2  ounces,  96  drachms,  288  fcruples, 
or  5760  grains;  an  ounce  is  equal  to  621  as  of  Holland.  The 
pound  of  commerce  is  equal,  according  to  Tillet,  to  10085 
as  of  Holland  ;  for  half  a  pound  is  equal  to  7  ounces,  7  gros, 

23  grains,  French.  This  pound  is  divided  into  16  ounces, 

32  loths,  128  quentins,  or  512  pfenings. 

9.  Ruffian  Weights . — The  berckowitz  =  400  lbs. 

The  poud  -  -  =40  lbs. 

The  pound  is  divided  into  32  loths,  or  96  folotnuks. 

One  hundred  Ruffian  lbs.  zz  1 664  marcs,  or  82^  lbs.  of 
Amfteidam.  One  lumdied  lbs.  of  commerce  of  Amfter¬ 
dam  =z  i2o|th  lbs.  of  Ruffia. 

10.  Weights  ufed  in  the  fever  a  l  parts  of  dfia ,  the  Eajl 
Indies .  China ,  Perfia ,  &c> — -In  Turkey,  at  Smyrna,  8c c.  they 
ufe  the  batman,  or  battemant,  containing  7-4  occos  ;  the  oc- 
co  contains  4  chckys  or  pounds,  each  of  which,  according 
to  Tillet,  is  equal  to  1  marc  2  oz.  3  gros.  28  gr.  French. 

The  Turkilh  weights  are  divided  as  follows : 

Camaras.  Batmans.  Occos.  Rotolos.  Chekis.  Me'caK  Drachms, 

I  ~  7f  zz  44  =  100  1=176  zz:  1 1733 }  zz:  17600 
i  zz  6  z=  i3fV=  24  =  1600  =  2400 

400 
1 76 


I  zz  Trl  =s  4  =  2664  =z 

I  zz  664  = 


100 
1 1 
At 


1 
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At  Aleppo  there  are  three  forts  of  rottos  ;  the  firfl  720 
drachms,  making  about  7  pounds  Englifh,  and  ferving  to 
weigh  cottons,  galls,  and  other  large  commodities ;  the 
fecond  is  680  drachms,  ufed  for  all  filks  but  white  ones, 
which  are  weighed  by  the  third  rotto  of  700  drachms.  At 

ISeyda  the  rotto  is  600 -drachms. 

The  other  ports  of  the  Levant  not  named  here,  life  fome 
of  tliefe  weights ;  particularly  the  occa,  or  ocqua,  the  rot* 

Itoli,  and  rotto. 

The  Chinefe  weights  are  the  piece  for  large  commodi¬ 
ties  ;  it  is  divided  into  100  catis,  or  cattis  ;  though  fome  fay 
into  125  ;  the  cati  into  r6  taels,  or  tales  ;  each  tael  equiva¬ 
lent  to  iy  of  an  ounce  Englifh,  or  the  weight  of  1  rial  and 
rjt  and  containing  12  mas,  or  maffes,  and  each  mas  10  con- 
drins.  So  that  the  Chinefe  piece  amounts  to  137  pounds 
Englifh  avoirdupois,  and  the  cadi  to  1  pound  8  ounces. 
The  picol  for  filk  containing  66  catis  and  |  ;  the  bahar,  ba- 
kaire,  or  barr,  containing  300  catis. 

Tonquin  has  alfo  the  fame  weights,  meafures,  &c.  as 
China.  Japan  has  only  one  weight,  viz.  the  cati  ;  which, 

(however,  is  different  from  that  of  China,  as  containing  20 
taels.  At  Surat,  Agra,  and  throughout  the  Hates  of  the 
Great  Mogul,  they  ufe  the  man,  Or  maund,  whereof  they 
jliave  two  kinds  ;  the  king’s  man,  or  king’s  weight ;  and 
the  man  fimply  ;  the  firfl  ufed  for  the  weighing  of  common 
[provifions,  containing  40  feers,  or  ferres  ;  and  each  feer  a 
ljuft  Paris  pound.  The  common  man,  ufed  in  the  weigh¬ 
ting  of  merchandife,  confifls  likewife  of  40  feers,  but  each 
leer  is  only  eflimated  at  12  Paris  ounces,  or  \  of  the  other 
feer. 

The  man  may  be  looked  upon  as  the  common  weight  of 
the  Eaft  Indies,  though  under  fome  difference  of  name,  or 
iratlicr  of  pronunciation  ;  it  being  called  mao  at  Cambaya, 
and  in  other  places  me\ny  and  maun.  The  feer  is  properly 
the  Indian  pound,  and  of  univerfal  ufe  ;  the  like  may  be  faid 
of  the  bahar,  tael,  and  catti,  above  mentioned. 

The  weights  of  Siam  are  the  piece,  containing  two  fhans 
or  cattis  ;  but  the  Siamefe  catti  is  only  half  the  Japanefe,  the 
latter  containing  20  taels,  and  the  former  only  10  ;  though 
fome  make  the  Chinefe  catti  only  16  taels,  and  the  Sia- 
inefe  8.  The  tael  contains  4  baats  or  ticals,  each  about  a 
Paris  ounce  ;  the  baat  4  filings  or  mayons ;  the  mayon  2 
fouangs ;  the  fouang  4  payes  ;  the  paye  2  clams ;  the  fom- 
paye  half  a  fouang. 

It  is  to  be  obferved,  that  thefe  are  the  names  of  their 
coins  as  well  as  weights ;  filver  and  gold  being  commodities 
there  fold,  as  other  things,  by  their  weights. 

In  the  ifle  of  Java,  and  particularly  at  Bantam,  they  ufe 
lithe  gantan,  which  amounts  to  near  3  Dutch  pounds.  In  Gol- 
conda,  at  Vifapour,  and  Goa,  they  have  the  furatelle,  con¬ 
taining  I  pound  14  ounces  Englifh  ;  the  mangalis,  or  man- 
gelin,  for  weighing  diamonds  and  precious  ilones,  weighing 
it  Goa  5  grains,  at  Golconda,  &c.  9 rains.  They  have 

alfo  the  rotolo,  containing  14 J  ounces  Englifh  ;  the  metri- 
:oI,  containing  the  fixth  part  of  an  ounce  ;  the  wall  for  pia- 
[Ires  and  ducats,  containing  the  73d  part  of  a  rial. 

In  PerGa  they  ufe  two  kind’s  of  batmans  or  mans  ;  the 
sue  called  cahi  or  cheray  which  is  the  king’s  weight,  and  the 
ther  batman  of  Tauris.  The  firil  weighs  J3  pounds  10 
11nc.es  Englifh  ;  the  fecond  pounds.  Its  divifions  are 
he  rate!,  or  a  16th  ;  the  derhem,  or  drachm,  which  is  the 
50th  ;  the  mefchal,  which  ia  half  the  derliem  ;  the  dung, 
which  is  the  fixth  part  of  the  mefchal, ' being  equivalent  to 
carat  grains ;  and,  laflly,  the  grain,  which  is  the  fourth 
part  of  the  dung.  They  have  alfo  the  vakie,  which  exceeds 
1  little  our  ounce  ;  the  fah-cheray,  equal  to  the  1  1 70th  part 
Df  the  derhem  ;  and  the  toman,  ufed  to  weigh  out  large  pay¬ 
ment  s  of  money  without  telling  ;  its  weight  is  that  of  5a 
1  baCs, 
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II.  Weights  at  Cairo  in  Egypt. — Almoft  every  kind  of  Weight, 
goods  has  its  own  weight ;  thefe  are  regulated  by  the  canta- 
ren  or  principal  weight. 

Rotels. 

The  ordinary  cantaren,  or  hundred  weight,  weighs  10c 

The  cantaren  of  quickfilver  and  tin  •  302 

coffee,  wine,  and  iron  -  105 

ivory  -  -  1  go 

almonds  and  other  fruits  -  1 15 

woods  for  dying  -  120 

arfenic  and  other  drugs  -  125 

minium  and  cinnabar  -  130 

gum-arabic,  aloes,  and  other  aro¬ 
matics  -  -  133 

The  rotel  or  rotoli  is  nearly  equal  to  the  ppund  of  Mar- 
feilles  ;  108  lbs.  of  Marfeilles  are  equal  to  no  rotels.  The 
Marfeilles  pound  confifls  of  13  ounces  of  Paris;  fo  that 
100  lbs.  of  Marfeilles  are  equal  to  81  lbs.  Paris,  and  1  go  lbs. 

Paris  =  123  lbs.  of  Marfeilles. 


the  Englifh  avoi 

irdupois  pound  with  foreign 

pounds : 

London  pound 

i.oooo 

Hamburgh 

I.0865  Fergufcn's 

Antwerp 

1.04 

Lifbon 

1-135 

Fables  and 

Amflerdam 

1. 1 1 1 1 

Leghorn 

0.75 

Trafts. 

Abeville 

1.0989 

Norimberg 

1-13  <$3 

Ancona 

.  0.78 

Naples 

O.7  I 

Avignon 

0.8928 

Paris 

I. I 235 

Botirdeaux 

1.0989 

Prague 

I.2048 

Bologna 

0.8 

Placentia  . 

O.72 

Bruges 

1.0204 

Rochelle 

O.8928 

% 

Calabria 

o-73 

Rome 

O.7874 

Calais 

o-9345 

Rouen , 

I.  IC89 

Dieppe 

j  .0989 

Seville 

O.9259 

Dantzic 

0.862 

Thouloufe 

O.8928 

Ferrara 

c.75 

T  uiin 

O.82 

Flanders 

°-9433 

Venice 

1  .c6 

Geneva 

1.07 

Vienna 

1.23 

Genoa,  grofs 

c-7 

In  order  to  (how  the  proportion  of  the  feveral  weights 
ufed  throughout  Europe,  we  fliall  add  a  reduction  of  them 
to  one  flandard,  viz.  the  London  pound. 

The  100  lb.  of  England,  Scotland,  and  Ireland  are  equal 
to 


lb. 

91 

96 

88 

106 
90 

107 

81 

93 

89 

96 
i37 
J32 
*53 
152 

154 

97 
104 

96 
1 12 
107 
89 


8  of  Amflerdam,  Paris,  See. 

8  of  Antwerp  or  Brabant, 
o  of  Rouen,  the^  vifeounty  weight, 
of  Lyons,  the  city  weight, 
of  Rochelle. 

of  Tholoufe  and.  Upper  Languedoc, 
of  Marfeilles  or  Provence, 
of  Geneva, 
of  Hamburgh 
of  Francfort,  See. 
of  Leipfic,  Sec. 
of  Genoa, 
of 'Leghorn, 
of  Milan, 
of  Venice, 
of  Naples. 


o  of  Seville,  Cadiz,  &c> 
13  of  Portugal. 
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of  Leige. 
of  Ruffia. 
of  Sweden, 
of  Denmark.  • 

A  curious  weighing  machine  was  fome  time  ago  invented 
by  M.  Hanin  of  Paris,  whereby  the  weights  of  the  principal 

eoun*» 


Weight - 


Plate 

JJXXXViJI, 
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countries  m  Europe,  and  tlie  relative  proportions  they  bear 
to  each  other,  are  ffiown  at  one  view.  For  this  he  receiver 
a  bounty  of  20  guineas  from  the  Society  inffituted  at  Lon¬ 
don  for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce.  We  fnall  infert  a  defection  and  figure  of  this 

ingenious  machine*  , 

Figure  1.  reprefents  the  back  of  the  machine,  which  be¬ 
ing  fufpended  by  the  ring  A,  and  a  weight  hung  to  the 
hook  B,  the  fpring  C,  C,  C,  made  fait  by  ftrong  ferews  at 
g ,  is  drawn  downwards ;  and  the  bar  D,  having  a  rack 
thereon  at  e ,  turns  the  pinion /,  in  proportion  to  the  weight 
of  the  body  hanging  thereto.  Figure  2.  fhows  the  face  of 
the  machine,  on  which  are  a  number  of  concentric  circles, 
End  the  weights  of  feveral  countries  of  Europe  engraved 
thereon,  as  expreffed  by  the  words  on  a  line  with  them.  In 
the  centre  of  this  face  is  a  ring  fixed  to  the  fmall  plate, 
turned  by  the  pinion  f,  Ihown  at  figure  i.  From  this  ling 
a  hand  projefts,  which,  by  the  turning  of  the  pinion,  points 
to  fuch  part  of  the  circle  as  is  marked  with  the  weight, 
hung  to  the  hook  B  ;  and  thereby  fhows  what  weight  of 
any  of  the  countries  mentioned,  is  equal  to  the  pounds  troy 
of  London,  which  are  engraved  or.  the  outer  circle,  or  to 
the  pounds  avoirdupois,  which  are  engraved  on  the  fecond 
circle,  and  fo  of  the  reft.  A  Aider  moves  on  the  hand, 
which  may  be  brought  to  any  of  the  circles  at  pleafure,  in 
order  to  point  out  the  relative  weight  with  greater  preci- 

lion.  . 

Many  attempts  have  been  made  to  introduce  an  uniformi¬ 
ty  of  weights  and  meafures  into  the  commercial  world  ;  but 
hitherto  they  have  all  failed.  The  accomplifhment  of  fuch 
an  undertaking  would  be  of  infinite  advantage  to  mankind, 
and  certainly  claims  the  moll  ferious  attention  of  thofe  who 
by  their  fituation  can  alone  bring  it  about.  The  underta¬ 
king  is  indeed  difficult,  but  lurely  not  impoffible.  Some¬ 
thing  of  this  kind  has  lately  been  attempted  in  France  ;  and 
if  it  fucceed,  as  the  method  is  fimple,  and  exceedingly  well 
adapted  for  calculation,  it  furely  delerves  to  be  imitated.  Sec 
Rki'olution  of  France . 

'Weight  of  Air.  See  Pneumatics,  no  14—19. 

Regulation  of  Weights  and  Meafures ,  is  a  branch  of  the 
king’s  prerogative.  See  Prerogative  and  Measure. 

As  weight  and  mealure  are  things  in  their  nature  arbitra¬ 
ry  and  uncertain,  it  is  therefore  expedient  that  they  be  re¬ 
duced  to  foine  fixed  rule  or  llandard  :  which  llandard  it  is 
impoffible  to  fix  by  any  written  law  or  oral  proclamation  ; 
for  no  man  can,  by  words  only,  give  another  an  adequate 
idea  of  a  foot  rule,  or  a  pound  weight.  It  is  therefore  ne- 
celfary  to  have  reconrfe  to  fome  vifiblc,  palpable,  material 
llandard  ;  by  forming  a  comparifon  with  which  all  weights 
and  meafures  may  be  reduced  to  one  uniform  fize ;  and  the 
prerogative  of  fixing  this  llandard,  our  ancient  law  veiled  in 
the  crown,  as  in  Normandy  it  belonged  to  the  duke.  This 
llandard  was  originally  kept  at  Wincheller :  and  we  find  in 
the  laws  of  king  Edgar,  near  a  century  before  the  conqueft, 
an  injun&ion  that  the  one  meafure,  which  was  kept  at  Win- 
chtller,  ffiould  be  eblerved  throughout  the  realm.  Moll  na¬ 
tions  have  regulated  the  llandard  of  meafures  of  length  by 
comparifon  with  the  parts  of  the  human  body  ;  as  the  palm, 
the  hand,  the  fpan,  the  foot,  the  cubit,  the  ell  {ulna  or 
arm),  the  pace,  and  the  fathom.  But  as  thefe  are  of  diffe¬ 
rent  dimenfions  in  men  or  different  proportions,  our  ancient 
hiftorians  inform  us,  that  a  new  llandard  of  longitudinal 
mealure  was  afeertained  by  king  Henry  the  Firll ;  who 
commanded  that  the  ulna,  or  ancient  ell,  which  anfwers  to 
the  modern  yard,  ffiould  be  made  of  the  exa&  length  or  his 
own  arm.  And  one  llandard  of  meafure  of  length  being 
gained,  all  others  are  eafily  derived  from  thence  ;  thofe  of 
greater  length  by  multiplying,  thofe  oflefsby  dividing,  that 


original  llandard.  Thus,  by  the  ftatute  called  oampofik  mI  U'etyt 
namm  et  pertkarum,  five  yards  and  an  half  make  a  perch  ;  II 
and  the  yard  is  lubdivided  into  three  feet,  and  each  foot  into 
1 2  inches  $  which  inches  will  be  each  of  the  length  of  three 
grains  of  barley.  Superficial  meafures  are  derived  by  fqua- 
ring  thole  of  length  ;  and  meafures  of  capacity  by  cubing 
them.  The  Itandaid  of  weights  was  originally  taken  from 
corns  of  -wheat,  whence  the  lowell  denomination  of  weights 
we  have  is  Hill  called  a  grain;  32  of  which  are  directed,  by 
the  llatnte  called  compcji tio  menfur  arum,  to  coinpofe  a  penny¬ 
weight,  whereof  20  make  an  ounce,  12  ounces  a  pound,  and 
fo  upwards.  And  upon  thefe  principles  the  firll  llandards 
were  made  ;  which,  being  originally  fo  fixed  by  the  crown, 
their  fubiequent  regulations  have  been  generally  made  by 
the  king  in  parliament.  Thus,  under  king  Richard  I.  in 
his  parliament  holden  at  Wellminfter,  A.  D.  1197,  it  was 
ordained  that  there  ffiould  be  only  one  weight  and  one  mea¬ 
fure  throughout  the  kingdom,  and  that  the  cuftody  of  the 
affize,  or  Itandard  of  weights  and  meafures.  ffiould  be  corn* 
mitted  to  certain  perfons  in  every  city  and  borough ;  from 
whence  the  ancient  office  of  the  king’s  aulnager  feems  to  have 
been  derived,  whole  duty  it  was,  for  a  certain  fee,  to  mea¬ 
fure  all  cloths  made  for  lale,  till  the  office  was  aboliffied  by 
the  llatute  I  ith  and  12th  William  III.  c.  20,  Inking 
John’s  time  this  ordinance  of  king  Richard  was  frequently 
difpenfed  with  for  money  ;  which  occafioned  a  provifion  to  be 
made  for  enforcing  it,  in  the  great  charters  of  king  John  and 
his  fon.  Thefe  original  ftandards  were  called  pondus  regh , 
and  menfura  domini  regis9  and  are  dire&ed  by  a  variety  of 
fubfequent  llatutes  to  be  kept  in  the  exchequer  chamber,  by 
an  officer  called  the  clerk  of  the  market ,  except  the  wine  gal¬ 
lon,  which  is  committed  to  the  city  of  London,  and  kept  in 
Guildhall. 

The  Scottifh  llandards  are  diftributed  among  the  oldeft 
boroughs.  The  elwand  is  kept  at  Edinburgh,  the  pint  at 
Stirling,  the  pound  at  Lanark,  and  the  fiilot  at  Linlith¬ 
gow. 

Various  llatutes  have  been  ena&ed  for  regulating  and  en¬ 
forcing  an  uniformity  of  weights  and  meafures  ;  and  by  the 
articles  of  union,  the  Engliffi  llandards  are  eftablifhed  by  law 
over  all  Great  Britain.  But  the  force  of  cullom  is  fo  ftrong, 
that  thefe  llatutes  have  been  ill  obferved.  The  Scottilh 
llandards  are  Hill  univerfally  retained  for  many  pwrpoles ; 
and  likewife  a  vaiiety  of  local  weights  and  meafures  are  ufed 
in  particular  places  of  both  countries,  which  differ  from  the 
general  llandards  of  either. 

WELD,  or  Wold,  in  botany.  See  Reseda. 

WELDING- heat,  in  fmjthery,  a  degree  of  heat  given 
to  iron,  &c.  fufficient  to  make  the  furfaces  of  two  pieces  in¬ 
corporate  upon  being  beaten  together  with  a  hammer. 

WANMANNIA,  in  botany  :  A  genus  of  plants  of  the 
clafs  ottandrta ,  order  monogynia ,  and  arranged  in  the  natural 
claffification  with  thofe  plants  the  order  of  which  is  doubt¬ 
ful.  The  calyx  is  four-leaved,  the  corolla  has  four  petals, 
and  the  capfule  is  bilocular  and  birollrated.  There  are 
four  fpecies,  none  of  which  are  natives  of  Britain. 

WELL,  a  hole  under  ground,  ufiially  ot  a  cylindrical  fi¬ 
gure,  and  walled  with  Hone  and  mortar:  its  ufe  is  to  colled 
the  water  of  the  llrata  around  it. 

Well,  an  apartment  formed  in  the  middle  of  a  fhip’s 
hold  to  inclofe  the  pumps,  from  the  bottom  10  the  lower 
deck.  It  is  ufed  as  a  barrier  to  preferve  thofe  machines 
from  being  damaged  by  the  fri&ion  or  compreffion  of  the 
materials  contained  in  the  hold,  and  particularly  to  prevent 
the  entrance  of  ballad,  &c.  by  which  the  tubes  would  pre- 
fently  be  choked,  and  the  pumps  rendered  incapable  of 
fervice.  By  means  of  this  inclofure,  the  artificers  may 
likewife  more  readily  defeend  into  the  hold,  in  order  to  ex¬ 
amine 
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Janiine  the  ftate  of  the  pumps, 

[requires. 

IV r 1. 1. -room  of  a  Boat,  the  place  in  the  bottom  where  the 
[water  lies,  between  the  ceiling  and  the  platform  of  the 
ftern-fheets,  whence  it  is  thrown  out  into  the  fea  with 
a  fcoop. 

Burning-WELi.  See  Burning- Springs . 

<  Well  of  a  Fijhing-vtjfel ,  an  apartment  in  the  middle  of 
the  hold,  which  is  entirely  detached  from  the  reft,  being 
lined  with  lead  on  every  fide,  and  having  the  bottom  there¬ 
of  penetrated  with  a  competent  number  of  fmall  holes,  paf- 
[fing  alio  through  the  {hip’s  floor ;  io  that  the  falt-water  run¬ 
ning  into  the  well  is  always  kept  as  freih  as  that  in  the  fea, 
jand  yet  prevented  from  communicating  itfelf  to  the  other 
i parts  of  the  hold. 

I'  W Rn.’hole ,  in  building,  is  the  hole  left  in  a  floor  for  the 

flairs  to  come  up  through. 

WELLS,  a  city  ©f  Somerfetfhire,  and  fee  of  a  bifhop  ; 
the  bifhop  of  Bath  being  alfo  that  of  Wells. — It  is  luopo- 
fed  to  take  its  name  from  the  many  fprings  and  wells  that 
are  near  it.  It  is  not  very  large  ;  but  is  adorned  with 
i  handfome  buildings,  both  public  and  private.  Its  cathedral 
1  is  a  very  beautiful  ftru&ure,  adorned  with  images  and  car¬ 
ved  ftone-work.  The  bifhop' s  palace  joins  to  the  cathedral; 
and  on  the  other  fide  are  the  houfes  for  the  prebendaries. 
In  the  market-place  is  a  fine  market-houfe,  fupported  by 
pillars-  It  is  governed  by  a  mayor,  and  fends  two  members 
to  parliament.  The  chief  manufacture  is  knit  hofe.  W. 
Long.  2.  37.  N  Lat.  51.  12. 

WEN,  a  tumor  or  excrefcence  arifing  on  different  parts 
of  the  body,  and  containing  a  cyftns  or  bag  filled  with  fome 
peculiar  kind  of  matter.  SeeNjcvus. 

WE  REGILD,  the  price  of  homicide  ;  paid  partly  to 
the  king  for  the  lofs  of  a  fubjedl,  partly  to  the  lord  whofe 
vaflal  he  was,  and  partly  to  the  next  of  kin  of  the  perfon 
(lain. 

WERST,  Wurst,  or  Verjl,  a  Ruffian  meafure  equal  to 
3500  Englifh  feet.  A  degree  of  a  great  circle  of  the  earth 
contains  about  104  werfts  and  a  half. 

WERTURIAN  or  Uraj.ian  Mountains ,  a  famous 
chain  of  mountains  forming  part  of  the  boundary  of  Afia. 
It  begins  diftinCtly  (for  it  may  be  traced  interruptedly  far¬ 
ther  iouth)  near  the  town  of  Kungur,  in  the  government  of 
Kafan,  in  latitude  57.  20. ;  runs  north,  and  ends  oppofite  to 
the  Waygatz  llrait,  and  rifes  again  in  the  ifle  of  Nova 
Zemlja.  The  Ruffians  alfo  call  this  range  Semennoi  Poias9 
or,  the  girdle  of  the  world ;  from  a  fuppofition  that  it  encir¬ 
cled  the  univerfe.  Thefe  were  the  Riphai  mantes  :  Pars 
mundi  danmata  a  natura  rerum9  et  denfa  merfa  caligine  §  ;  of 
which  only  the  fouthern  part  was  known  to  the  ancients, 
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and  repair  them  as  occafion  certain  elevations  or  platforms,  like 


u? 


^  and  that  fo  little  as  to  give  rife  to  numberlcfs  fables.  Be¬ 
yond  thefe  were  placed  the  happy  Hyptrborei ,  a  fiClion  moft 
beautifully  related  by  Pomponius  Mela.  Moderns  have  not 
been  behird-hand  in  exaggerating  feveral  circumftances  rela¬ 
tive  to  thefe  noted  hills.  Yfbrand  Ides,  who  eroded  them 
in  his  embaffy  to  China,  afferts  that  they  are  5000  toifes  or 
fathoms  high  ;  others,  that  they  are  covered  with  eternal 
inovv.  The  laft  may  be  true  in  their  move  northern  parts  ; 
but  in  the  ufual  paflages  over  them,  they  are  free  from  it 
three  or  four  months. 

The  heights  of  part  of  this  chain  have  been  taken  by  M. 
1’Abbe  d’Auteroche  ;  who,  with  many  affurances  of  his  ac¬ 
curacy,  fays,  that  the  height  of  the  mountain  Kyria  near 
Solikamfkaia,  in  latitude  6cd,  does  not  exceed  471  toifes 
from  the  level  of  the  fea,  or  286  from  the  ground  on  which 
it  ftands.  But,  according  to  M.  Gmelin,  the  mountain 
Pauda  is  much  higher,  being  752  toifes  above  the  fea. 
From  Peter  {burg  to  this  chain  is  a  vafl'  plain,  mixed  with 
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an  ocean.  The  eaftern  fide  defcends  gradually  to  a  great 
diftance  into  the  wooded  and  morafly  Siberia,  which  Feftftli 
an  immenfe  inclined  plane  to  the  Icy  Sea.  This  is  evident 
from  all  the  great  rivers  taking  their  rife  on  that  fide,  fome 
at  the  amazing  diftance  of  latitude  46°  ;  and,  after  a  courfe 
of  above  27  degrees,  falling  into  the  Frozen  Ocean,  in  la¬ 
titude  73.  30.  The  Yaik  alone,  which  rifes  near  the  fou¬ 
thern  part  of  the  eaftern  fide,  takes  a  fouthern  direction, 
and  drops  into  the  Cafpian  Sea.  The  Dvvina,  the  Peczora, 
and  a  few  other  rivers  in  European  Rufiia,  fhew  the  incli¬ 
ned  plane  of  that  part.  Ail  of  them  run  to  the  Northern 
Sea  ;  but  their  courfe  is  comparatively  fhort.  Another  in¬ 
clination  direfts  the  Dnieper  and  the  Don  into  the  Euxine, 
and  the  vaft  Wolga  into  the  Cafpian  Sea. 

WESLEY  (John),  one  of  the  moft  extraordinary  cha¬ 
racters  that  ever  exifted ;  whether  we  confider  him  as  a  va¬ 
rious  and  voluminous  writer,  a  zealous  and  indefatigable 
preacher,  or  the  founder  of  the  moft  numerous  fed  in  the 
Chriftian  world;  was  the  fon  of  the  Reverend  Samuel  Wef- 
ley,  rector  of  Ep worth  in  the  ifle  of  Axholme  in  Lincoln- 
fliire,  and  was  born  in  that  village  in  the  year  1  703.  His 
very  infancy  was  diftinguifhed  by  an  extraordinary  incident. 
The  parfonage-houfe  at  Epworth  was  burnt  to  the  ground, 
and  the  flames  had  fpread  with  fuch  rapidity,  that  few  things 
of  value  could  be  faved.  His  mother,  in  a  letter  to  her  fon 
Samuel  Wefley,  then  on  the  foundation  at  Weftminfter 
fchool,  thanks  God  that  no  lives  were  loft,  although  for 
fome  time  they  gave  up  Poor  Jacky ,  as  fhe  exprefies  her- 
felf ;  for  his  father  had  twice  attempted  to  refeue  the  child, 
but  was  beaten  back  by  the  flames.  Finding  all  his  efforts 
ineffeClual,  he  refigned  him  to  Divine  Providence.  But 
parental  tendernefs  prevailed  over  human  fears,  and  Mr 
Wefley  once  more  attempted  to  fave  his  child.  By  fome 
means  equally  unexpedled  and  unaccountable,  the  boy  got 
round  to  a  window  in  the  front  of  the  houfe,  and  was  taken 
out,  by  one  mants  leaping-on  the  {boulders  of  another,  and 
thus  getting  within  his  reach.  Immediately  on  his  refeue 
from  this  very  perilous  fituation  the  roof  fell  in.  This  ex¬ 
traordinary  efcape  explains  a  certain  device,  in  a  print  of 
Mr  John  Wefley,  engraved  by  Vertue,  in  the  year  1745, 
from  a  painting  by  Williams.  It  reprefents  a  houfe  in 
flames,  with  this  motto  From  the  prophet,  “  Is  he  not  a 
brand  plucked  out  of  the  burning  Many  have  fuppofed 
this  device  to  be  merely  emblematical  of  his  fpiritual  delive¬ 
rance;  but  from  this  circumftance  it  is  apparent  that  it  has 
a  primary  as  wTell  as  a  fecondary  meaning  ;  it  is  real  as  well 
as  allulive.  This  fire  happened  when  Mr  Wefley  was  about 
fix  years  old. 

In  the  year  17x3  he  was  entered  a  fcholar  at  the  charter- 
houfe  in  London,  where  he  continued  feven  years  under  the 
tuition  of  the  celebrated  Dr  Walker,  and  of  the  Reverend 
Andrew  Tooke  author  of  The  Pantheon.  Being  eleCled 
to  Lincoln  college,  Oxford,  he  became  a  fellow  of  that  col¬ 
lege  about  the  year  1725,  took  the  degree  of  Mafter  of  Arts 
in  1  726,  and  was  joint  tutor  with  the  Reverend  Dr  Hutchins 
the  re£lor.  He  dilcovered  very  early  an  elegant  turn  for 
poetry.  Some  of  his  gayer  poetical  efiufions  are  proofs  of 
a  lively  fancy  and  a  fine  claflical  tafle;  and  fome  tianflations 
from  the  Latin  poets,  while  at  college,  are  allowed  to  have 
great  merit.  He  had  early  a  ftrong  impreflion,  like  Count 
Zinzendorf,  of  his  defignation  to  fome  extraordinary  work. 
This  impreflion  received  additional  force  from  fome  domeltic 
incidents  ;  all  which  his  aftive  fancy  turned  to  his  own  ac¬ 
count.  His  wonderful  prefer vation,  already  noticed,  natu¬ 
rally  tended  to  cherifh  the  idea  or  his  being  defined  by  Pro¬ 
vidence  to  accompli fh  fome  purpofe  or  other,  that  was  out 
of  the  ordinary  courfe  of  human  events.  The  kite  Reveiend 
5  O  Samuel 
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Wefley.  Samuel  Ba  Icock,  in  a  letter  inferted  in  the  Bibliotheca  To- 
T— pographica  Britannica,  N°  XX.  fays,  “  There  were  fome 
it  range  phenomena  perceived  at  the  parfonage  at  Epwortli, 
and  fome  uncommon  noifes  heard  there  from  time  to  time, 
which  he  was  very  curious  in  examining  into,  and  very  par¬ 
ticular  in  relating.  I  have  little  doubt  that  he  conflicted 
himfelf  the  chiet  object  of  this  wonderful  vifitation,  in¬ 
deed  his  father’s  credulity  was  in  fome  degree  affeded  by  it; 
iince  he  colleded  all  the  evidences  that  tended  to  confirm 
the  ftorv,  arranged  them  with  fcrupulous  exadnefs,  in  a  ma- 
'  uufeript  confifting  of  feveral  fticets,  and  which  is  ftill  in  be¬ 
ing.  I  know  not  what  became  of  the  ghoft  of  Epworth  ; 
uiilefs,  confidered  as  the  prelude  to  the  noife  Mr  John  Wef- 
ley  made  on  a  more  ample  ftage,  it  ceafed  to  fpeak  when 
he  began  to  ad.” 

44  The  dawn  of  Mr  Wefley’s  public  million  (continues 
Mr  Badcock)  was  clouded  with  myfticifm  ;  that  fpecies  of 
it  which  affeds  filence  and  folitude  ;  a  certain  inexplicable 
introverfion  of  the  mind,  which  abitrads  the  paflions  from 
all  fenfible  objeds ;  and,  as  the  French  Quietifts  exprefs  it, 
perfeds  itfelf  by  an  abforption  of  the  will  and  intelled,  and 
all  the  faculties,  into  the  Deity.”  In  this  palpable  obfeure 
the  excellent  Fenelon  led  himfelf  when  he  forfook  the  (hades 
of  Pindus,  to  wander  in  quell  of  pure  love  with  Madam 
Guy  on  !  Mr  Welley  purfued  for  a  while  the  fame  ignis 
fatuus  with  Mr  William  Law  and  the  Ghoil  of  De  Renty. 
A  Hate,  however,  fo  torpid  and  ignoble,  ill-fuited  the  adive 
genius  of  this  lingular  man'.  His  elatlic  mind  gained  ftrength 
by  coinpreflion  ;  thence  burfting  glorious,  he  puffed  (as  he 
himfelf  fomewhere  fays)  “  the  immenfe  chafm,  upborne  on 
an  eagle’s  wings.” 

The  reading  of  the  writings  of  this  Mr  William  Law, 
the  celebrated  author  of  Chriflian  Perfedion,  and  of  A  Se¬ 
rious  Addiefs  to  the  Chriflian  World,  contributed  moreo¬ 
ver,  to  lead  Mr  John  Wefley  and  his  brother  Charles,  with 
a  few  of  their  young  fellow-ftudents,  into  a  more  than  com¬ 
mon  ftridnefs  of  religious  life.  They  received  the  facra- 
inent  of  the  Lord’s  Supper  every  week  ;  obferved  all  the 
falls  of  the  church  ;  vifited  the  prifons ;  rofe  at  four  in  the 
morning  ;  and  refrained  from  all  amufements.  From  the 
exad  method  in  which  they  difpofed  of  every  hour,  they 
acquired  die  appellation  of  Methodijlr ;  by  which  their  fol¬ 
lowers  have  been  ever  fince  diflinguifhed. 

But  a  more  particular  account  of  the  origin  of  this  fed, 
we  fhall  give  from  a  celebrated  publication.  44  The  Metlio* 
dills  (fays  the  editor  of  this  work)  form  a  very  confiderable 
clafs,  principally  of  the  lower  people  in ‘this  country.  They 
fpi-ung  up  about  fifty  years  ago  at  Oxford,  and  were  foon 
divided  into  two  parties;  the  one  under  the  diredion  of  Mr 
George  Whitfield,  and  the  other  under  that  of  two  brothers, 
John  and  Charles  Wefley.  Thefe  leaders,  and,  if  we  ex¬ 
cept  Mr  William  Law,  founders  of  the  Methodills,  were 
educated  at  Oxford,  received  epifcopal  ordination,  and  al¬ 
ways  profefFed  themfelves  advocates  for  the  articles  and  li¬ 
turgy  of  the  ellablifhed  church  ;  though  they  more  com¬ 
monly  pradifed  the  dilfenting  mode  of  worlhip.  But  con¬ 
ceiving  a  defign  of  forming  leparate  communities,  fuperior 
in  fandity  and  perfedion  to  all  other  Chriftian  churches, 
and  impreffed  to  a  very  confiderable  degree  by  a  zeal  of  an 
extravagant  and  enthuliaft’C  kind,  they  became  itinerant 
preachers  ;  and,  being  excluded  from  moll  of  our  churches, 
exercifed  their  miniilry  in  private  houfes,  fields,  &c.  not  only 
in  Great  Britain  and  Ireland,  but  alfo  in  America  ;  thus 
cotleding  a  very  confiderable  number  of  hearers  and  prole- 
lytes,  both  among  the  members  o4  the  eftablilhed  church 
and  the  diffenters.  The  theological  fyllem  of  Mr  Whit¬ 
field  and  his  followers  is  Calviniftic ;  lhat  of  Mr  Wefley  and 
his  diiciplcs  Arminiaa;  and  the  latter  maintains  the  polu- 


hiiity  of  attaining  tinlefs  perfedion  in  the  prefent  Hate. 
The  fubordinate  teachers  of  both  thefe  clafles  of  Methodills 
are  generally  men  of  no  liberal  education;  and  they  pretend 
to  derive  their  minifterial  abilities  from  fpecial  communica¬ 
tions  of  the  fpirit.  The  Methodills  of  both  parties,  hke 
other  en tli ufi alls,  make  true  religion  to  confift  principally  in 
certain  affections  and  inward  feelings  which  it  is  impoflihle 
to  explain  ;  but  which,  when  analyfcd,  feem  to  be  mecha¬ 
nical  in  their  fpring  and  operation;  and  they  generally  main¬ 
tain,  that  Chriftians  will  be  molt  likely  to  fucceed  in  the 
purluit  of  truth,  not  by  the  didates  of  reafon,  or  the  aids 
of  learning,  but  by  laying  their  minds  open  to  the  diredion 
and  influence  of  divine  illumination  ;  and  their  condud  has 
been  directed  by  impulfes.” 

Our  readers  will  judge  for  themfelves,  according  to  their 
various  modes  of  education,  and  to  the  different  lights  in 
which  they  may  refpedively  view  the  dodrines  of  our  com¬ 
mon  Chrillianity,  whether  this  reprefen tation  of  the  origin 
of  the  Methodills,  and  of  their  dillinguilhing  tenets,  be  ac¬ 
curate  and  juft. — Not  prefuming  to  fit  in  judgment  on  the 
religious  opinions  of  any  man,  we  fhall  only  obferve,  that 
an  appellation  originally  given  in  reproach,  has  been  gloried 
in  ever  fince  by  thofe  who  have  diftinguilhed  themfelves  as 
the  followers  either  of  Mr  Whitfield  or  of  Mr  Wefley. 
44  After  the  way  called  Methodifm ,  fo  worlhip  they  the  God 
of  their  fathers.”  But  the  ridicule  and  contempt  which 
the  lingular  it  y  of  their  condud  produced,  both  John  and 
Charles  Wefley  were  well  qualified  to  bear.  They  were 
not  to  be  intimidated  by  danger,  aduated  by  intereft,  or 
deterred  by  difgracc. 

The  boundaries  of  this  ifland  were  loon  deemed  bv  Mr 
Wefley  too  confinetl  for  a  zeal  which  difplayed  the  piety  of 
an  apoflle ;  and  of  an  intrepidity  to  which  few  mifiionaries 
had  been  fuperior.  In  1  735  he  embarked  for  Georgia,  one 
of  our  colonies,  which  was  at  that  time  in  a  Hate  politi¬ 
cal  infancy  ;  and  the  great  objed  of  this  voyage  was  to 
preach  the  gofpel  to  the  Indian  nations  in  the  vicinity  of 
that  province,  lie  returned  to  England  in  1737.  Qf  his 
fpiritiml  labours,  both  in  this  country  and  in  America,  he 
himfelf  has^  given  a  very  copious  account,  in  a  feries  of 
Journals,  printed  at  diffcient  periods.  Thefe  journals  drew 
upon  our  laborious  preacher  and  his  coadjutors  fome  fevere 
anftnadverfions  from  two  right  reverend  prelates;  Dr  George 
Laving  ton  bilhop  of  Exeter,  and  Dr  William  Warburton  bi- 
flrop  of  Gloucefter.  The  former  publiflied,  in  three  parts, 
The  Enthufiafm  of  the  Methodills  "and  Papifts  compared ; 
the  third  part  of  this  performance  containing  a  perfonal 
charge  of  immoral  condud.  Mr  Wefley,  in  his  vindica¬ 
tion,  publilhed  a  letter  to  his  Lordlhip,  which  produced  a 
reply  from  the  latter. 

Bilhop  Warburton’s  attack  is  contained  in  his  celebrated 
treatiie,  entitled  The  Dodrine  of  Grace  :  or,  The  Office 
and  Operations  of  the  Holy  Spirit  vindicated  from  the  In- 
fults  of  Infidelity,  and  the  Abufes  of  Fanaticifm :  conclu¬ 
ding  with  fome  thoughts,  humbly  offered  to  the  confidera- 
tion  of  the  Eftablilhed  Clergy,  with  regard  to  the  Right 
Method  of  defending  Religion  againft  the  Attacks  of  ei¬ 
ther  Party  y  2  vols,  fmall  8vo,  1762.  There  is  much  acute 
reafo'ning,  and  much  poignant  and  fprightly  wit,  in  his 
Dodrine  of  Grace  ;  but  there  is  too  much  levity  in  it  for  a 
grave  bilhop,  and  too  much  abufe  for  a  candid  Chriflian. 
On  this  occafion,  Mr  Wefley  publilhed  a  letter  to  the  bi- 
fnop,  in  which,  with  great  temper  and  moderation,  as  well 
as  with  great  ingenuity  and  addrefs,  he  endeavoured  to 
Ihelter  himfelf  from  his  Lordfhip’s  attacks ;  not  only  undei 
the  authority  of  the  Holy  Scriptures,  but  of  the  church  it¬ 
felf,  as  by  law  eftablilhed. 

On  his  return  from  Georgia*  Mr  Wefley  paid  a  vifit  to. 

Count 
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Count  Zin2cndorf,  the  celebrated  founder  of  the  feel:  of 
Moravians,  or  Hernhutters,  at  Hernuth  in  Upper  Lnfatia. 
In  the  following  year  he  appeared  again  in  England,  and 
with  his  bi other  Charles,  at  the  head  of  the  Methodifts. 

-  He  preached  his  firft  field-fermon  at  Briftol,  on  the  2d  of 

I  April  1738,  from  which  time  his  difciples  have  continued 
to  increate.  In  1741,  a  ferious  altercation  took  place  be¬ 
tween  him  and  Mr  Whitfield.  In  1744,  attempting  to 
preach  at  an  inn  at  Taunton,  he  was  regularly  filenced  by 
the  magiftrates.  Although  he  chiefly  t elided  for  the  re¬ 
mainder  of  his  life  in  the  metropolis,  he  occahonslly  travel¬ 
led  through  every  part  of  Great  Britain  and  Ireland,  efta- 
blifhing  congregations  in  each  kingdom.  In  1750  he  mar¬ 
ried  a  lady,  from  whom  he  was  afterwards,  feparated.  By 
|  this  lady,  who  died  in  1781,  he  had  no  children. 

We  have  already  mentioned  Mr  Wefley  as  a  very  various 
and  voluminous  writer.  Divinity,  both  devotional  and  con- 
troverfial,  biography,  hiftory,  philofophy,  politics,  and  poe- 
.  try,  were  all,  at  different  times,  the  fubfe&s  of  his  pen :  and, 

^  whatever  opinion  may  be  entertained  of  his  theological  fen- 
tinients,  it  is  impofiible  to  deny  him  the  merit  of  having 
done  very  exteniive  good  among  the  lower  claffes  of  people. 
He  certainly  poffeffed  great  abilities,  and  a  fluency  which 
was  well  accommodated  to  his  hearers,  and  highly  accept¬ 
able  to  them.  He  had  been  gradually  declining  for  three 
years  before  his  death  ;  yet  he  flill  rofe  at  four  in  the  morn¬ 
ing,  and  preached,  and  travelled,  and  wrote  as  ufual.  He 
preached  at  Leatheihead,  in  Surrey,  on  the  Wednefday  be¬ 
fore  that  event.  On  the  Friday  following,  appeared  the 
firfl  fymptoms  of  his  approaching  diffolution.  The  four 
iucceeding  days  he  fpent  in  praifing  God  ;  and  he  le.t  this 
feene,  in  which  his  labours  had  been  fo  extenfive  and  fo 
ufeful,  at  a  quarter  before  ten  in  the  morning  of  the  2d  of 
March  1791,  in  the  88th  year  of  his  age.  HiSf  remains, 
after  lying  in  a  kind  of  flate  at  his  chapel  in  the  city-road, 
drefled  in  the  facerdotal  robes  which  he  ufually  wore,  and 
on  his  head  the  old  clerical  cap,  a  bible  in  one  hand,  and  a 
white  handkerchief  in  the  other,  were,  agreeably  to  his  own 
dire&ions,  and  after  the  manner  of  the  interment  of  the  late 
Mr  Whitfield,  depofited  in  the  cemetry  behind  his  chapel, 
on  the  morning  of  the  9th  March,  amid  an  innumerable 
concourfe  of  his  hiends  and  admirers  ;  many  of  whom  ap¬ 
peared  in  deep  mourning  on  the  occafion.  One  fingulanty 
was  obfervable  in  the  funeral  fervice.  Inftead  of,  “  We 
give  thee  hearty  thanks,  tor  that  it  hath  pleafed  thee  to  de¬ 
liver  this  onr  brother it  was  read  our  father.  A  fer- 
mon,  previoufly  to  the  funeral,  had  been  preached  by  Dr 
Thomas  Whitehead,  one  of  the  pliyficians  to  the  London 
hofpital ;  and  on  the  13th  the  different  chapels  of  his  per- 
luafion  in  London  were  hung  with  black, 

It  has  been  juffly  obferved  of  Mr  Wefley,  that  lus  labours 
were  principally  devoted  to  thofc  who  had  no^  inftry&or  ; 
to  the  highways  and  hedges  ;  to  the  miners  in  Cornwall, 
and  the  coalliers  in  Kingfwood.  Thefe  unhappy  creatures 
married  and  buried  among  themfelves,  and  often  committed 
murders  with  impunity,  before  the  Methodiffs  fprung  up. 
By  the  humane  and  adive  endeavours  of  Mr  Wefley  and 
his  brother  Charles,  a  fenfeof  decency,  morals,  and  religion, 
was  introduced  into  the  loweft  claffes  of  mankind ;  the  lg- 
norant  were  inftrufted,  the  wretched  relieved,'  and  the 
abandoned  reclaimed.  His  perfonal  influence  was  greater, 
perhaps,  than  that  of  any  other  private  gentleman  m  any 
country.— But  the  limit,  of  this  article  will  not  permrt  us 
to  expatiate  further  on  the  clrarafter  of  tins  extraordrnary 

WEST  (Gilbert),  was  the  fon  of  Dr  Weft,  prebendary 
of  Winchefter,  and  chaplain  to  king  George  I.  but  at  12 
years  of  age  loft  his  father.  He  ftudied  at  Winchefter  and 
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Eton  fchools,  and  from  thence  was  placed  in  Chrlft-church 
college,  Oxford.  His  ftudious  and  ferious  turn  inclined 
him  to  take  orders;  but  lord  Cobham,  his  uncle,  diverted; 
him  from  that  purfuit,  and  gave  him  a  cornetcy  in  his  own 
regiment.  This  profeflion  he  foon  quitted,  on  account  of 
an  opening  of  another  nature,  which  prefented  him  with  a 
flattering  profpeft  of  advancement  in  life.  A  number  of 
young  gentlemen  were  to  be  ele&ed  from  the  univerfities, 
and,  at  the  expence  of  the  government,  were  to  be  taught 
foreign  languages;  and  then  fent  to  the  fecretanes  office,  to 
be  initiated  into  bufmefs,  and  trained  thege  for  public  fer- 
vices,  as  envoys,  ambaffadors,  Sc c.  Mr  Giloert  Weft  was 
one  of  the  few  pitched  upon  ;  and  on  his  firft  introduction 
into  that  office,  lord  Townfend,  fecretary  of  flate,  treated 
him  with  Angular  marks  of  regard,  and  the  (trongefl  incli¬ 
nations  to  feive  him  were  teftified  from  all  quarters.  But 
his  uncle  lord  Cobham’s  ftrong  oppofition  to  the  meafures 
of  the  government,  rendered  thefe  advantages  entirely  fruit- 
lefs;  and  the  minifters  honeftly  told  Mr  Weft,  that  he  muff 
not  expeCl  them  to  diftinguifh  his  merit,  as  any  favours  con¬ 
ferred  upon  him  would  be  imputed  as  done  to  his  uncle  lord 
Cobham.  Mr  Weft  now  left  that  office,  and  all  his  views 
of  making  his  fortune  ;  and  entering  into  marriage,  retired 
to  Wickham  in  Kent,  where  he  lived  in  great  domeftic 
comfort  and  tranquil  happinefs.  He  was  there  vifited  by 
his  valuable  friends,  who  held  the  moft  delightful  converfe 
of  wit,  humour,  and  learning,  fupported  upon  the  principles 
of  virtue,  found  reafoning,  and  folid  friendfhip,  which  ren¬ 
dered  the  whole  cheerful?  animating,  and  inilru&ive.  Mr 
William  Pitt,  who  was  one  of  thofe  that,  compofed  this 
happy  fociety,  becoming  paymafter,  appointed  Mr  Weft, 
treafurer  to  Chelfea-hofpital ;  and  he  obtained  a  feat  at  the 
council  board,  in  confequence  of  a  friendfhip  contra&ed  at 
fchool  with  one  of  the  duke  of  Devonffiire’s  Ions,  who  pro¬ 
cured  of  his  grace  his  being  nominated  one  of  the  clerks  ex¬ 
traordinary  of  that  office.  Towards  the  latter  part  of  Mr 
Weft’s  life,  he  wholly  applied  liimfelf  to  the  ftudy  of  the 
Scriptures ;  being  extremely  anxious  to  try  his  utrnofl  en¬ 
deavours  to  reconcile  the  feeming  inconfiftencies  which  gave 
the  enemies  to  revealed  religion  a  handle  to  doubt  and  dil- 
credit  their  authenticity.  His  obiervations  on  the  refurrec- 
tion,  which,  it  has  been  faid,  were  written  to  confirm  the 
wavering  faith,  of  his  great  friends  Pitt  and  Lyttleton,  bear 
ample  teftimony  to  his  teafoning  powers  and  the  fincerity 
of  his  re.igion;  while  lus  tranflations  of  Pindar  fhow  him  to 
have  been°an  eminent  Greek  fcholar,  and  very  confiderable 
poet.  He  had  a  mind  replete  with  virtue,  and  was  an  ho¬ 
nour  to  his  country ;  but  died  at  50  years  of  age.. 

West,  one  of  the  cardinal  points  of  the  horizon,  dia¬ 
metrically  oppofite  to  the  eaft ;  and  ftri&ly  defined  the  m- 
terfe&ion  of  the  prime  vertical  with  the  horizon  on  that., 
fidealie  fun  fets  in. 

WESTMINSTER,  a  city  which  forms  the  weft  part 
of  the  capital  of  Britain,  but  has  a  government  diftindt 
from  the  reft.  This  city  had  its  name  from  the  fituation 
of  its  abbey,  anciently  called  a  minfier ,  in  refpe£t  of  that  of 
St  Paul.  That  pait  properly  called  the  city  of  Weftmin- 
fter,  comprehending  the  parifhes  of  St  John  and  St  Mar¬ 
garet,  was  once  an  ifland  formed  by  the  Thames,  called 
Thorney  ifland ,  from  the  thorns  with  which  it  was  over  run; 
and  the  abbey  that  flood  in  it,  Thorney-abbey.  The  liber- 
ties  of  Weft  minder  contain  the  feveral  parifhes  of  St  Mar¬ 
tin  in  the  Fields,  St  James’s,  St  Anne,  St  Paul,  Covent- 
garden,  St  Mary  le  Strand,  St  Clement,  Danes,  St  George, 
Hanover  Square,  and  the  precina  of  the  Savoy.  The  go¬ 
vernment,  both  of  the  city  and  liberties,  is  under  the  ju- 
rifdidion  of  the  dean  and  chapter  of  Weflminfter,  in  civil 
as  well  as  ecclefiaftical  affairs ;  and  their  authority  extends 
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to  the  precin&  of  St  Martin  le  Grand,  by  Newgate-ftreet, 
and  in  fome  towns  of  Effex,  that  are  exempted  from  the 
jurifdi&ion  of  the  bifhop  of  London  and  the  arch-biftiop  of 
Canterbury  ;  but  the  management  of  the  civil  part  has,  ever 
fince  the  Reformation,  been  in  the  hands  of  laymen,  elected 
from  time  to  time,  and  confirmed  by  the  dean  and  chapter. 
The  chief  of  thefe  laymen  are  the  high-fteward,  the  de- 
puty-fteward,  and  the  high-bailiff,  who  hold  their  offices 
for  life.  There  are  alfo  1 6  burgefies  and  their  affiftants, 
"SDut  of  which  are  elected  two  head-burgeffes,  one  for  the 
city,  and  the  other  for  the  liberties.  Another  officer  is 
the  hh>h- con  {table,  who  has  all  the  other  conftab’es  under 
ftis  direction. 

WES  TMORELAND,  a  county  of  England,  bounded 
on  the  north  and  north-weft  by  Cumberland  ;  on  the  fouth 
ar;d  fouth  -eaft  by  Yorkfhire  ;  and  on  the  fouth  and  fouth  - 
weft  by  Lancafhire.  Its  extent  from  north.-  eaft  to  fouth, 
is  40  miles,  and  its  breadth  from  the  -eaft  orojedtion  to  that 
in  the  weft,  42.  It  is  generally  divided  into  the  baronies 
of  Kendal  and  W  eft mor eland  :  the  former  is  ’very  moun¬ 
tainous,  but  the  latter  is  a  large  champaign  country.  Thefe 
are  the  only  principal  divifions  of  this  county,  which  con¬ 
tains  8  market- towns  and  26  parifhes.  It  lies  paitly  in  the 
diocefe  of  Clieftev,  and  partly  in  that  of  Carlifle.  The -earl  of 
Thanet  is  hereditary  fheiiff  of  the  county,  which  feuds  only 
four  members  to  parliament.  The  air  is  clear,  fharp,  and  fa- 
lubrious,  the  natives  being  feldom  troubled  with  difeafes,  and 
generally  living  to  old  age.  The  foil  is  various;  that  on  the 
mountains  is  very  bairen,  while  that  in  the  valleys  is  fertile, 
producing  good  corn  and  grafs,  Specially  in  the  meadows  near 
the  rivers.  In  the  hilly  parts  on  the  weftern  borders  it  is  ge¬ 
nerally  believed  there  are  v?.ft  quantities  of  copper  ore,  and 
veins  of  gold  ;  tome  mines  of  copper  are  worked,  but  molt 
of  the  ore  lies  fo  deep  that  it  will  not  anfwer  the  expence. 
This  county  yields  the  fineft  flate,  and  abundance  of  excel¬ 
lent  hams  are  cured  here.  The  principal  rivers  are,  the 
Eden,  the  Lone,  and  the  Ken.  It  lias  alfo  feveral  fine 
lakes,  the  principal  of  which  is  Winander  Mere,  or  Win¬ 
dermere  Water.  In  the  for  eft  of  Martin  dak1,  to  the  fouth 
of  Ulls-water,  the  breed  of  red  deer  Hill  exifts  in  a  wild 
Hate.  —  Appkby  is  the  county  town. 

WESTPHALIA,  a  duchy  of  Germany,  bounded  to 
the  eaft  by  the  bifhopric  of  Paderborn,  and  the  territories 
of  Waldeck  and  Hefte  ;  to  the  fouth  by  the  counties  of 
Wftgenftein  and  Naffau,  and  the  duchy  of  Berg  ;  to  the 
north  by  the  bifhopric  of  Munfter  and  the  county  of  Lippe. 
It  is  about  40  miles  in  length  and  30  in  breadth.  The 
lower  part  oi  it  is  very  fruitful,  yielding  plenty  of  com  and 
cattle,  and  fome  falt-fprmgs.  ’I ‘he  higher  affords  iron- ore, 
calamine,  lead,  copper,  fome  filver  and  gold,  fine  woods, 
cattle,  game,  fifh,  with  a  little  corn.  The  rivers,  that 
either  pais  through  the  duchy  or  along  its  borders,  are  the 
Rahr,  the  Lenne,  the  Bigge,  the  Dimel,  and  the  Lippe. 
There  are  28  towns  in  it,  befides  boroughs  and  cloifters. 
The  provincial  diets  are  held  at  Arenfberg.  In  the  year 
1180,  the  emperor  Fred.  I.  made  a  donation  of  this  duchy 
to  the  archbifhopric  of  Cologne,  which  was  confirmed  by  fuc- 
ceeding  emperors;  and  in  1638,  the  laft  duke  of  Arenfberg 
ceded  to  it  alfo  the  county  of  Arenfberg.  The  duchy  is 
governed  at  prefent  by  a  bailiff,  under  the  archbifhop,  and 
is  divided  into  the  Hcllwege,  the  Haarftrank,  and  the  Sur- 
laud  ;  or  otherwife  into  the  Ruden,  the  Werl,  the  Bilftein, 
and  the  Brilon  quarters. 

Westphalia,  one  of  the  circles  of  Germany,  anciently 
the  people  inhabiting  between  the  Wtier  and  the  Rhine, 
were  called  IVeJlphalians  ;  and  hence  that  traft  got  the  name 
of  IV ejlphaha  :  but  the  circle  of  that  name  is  of  a  larger  ex¬ 
tent,  being  furrounded  by  the  circle  of  Burgundy,  or  the 


Auftrian  Netherlands,  the  United  Provinces,  and  the  North 
Sea,  with  the  circles  of  the  Upper  and  Lower  Rhine,  and  1| 
comp  riling  a  great  many  different  fLtes.  Whafe, 

1  he  iummoning  princes  and  directors  of  the  circle  of 
Weftphalia,  are  the  bifhops  of  Munfter,  alternately  with  the 
electors  of  Brandenburg  and  Palatine,  as  dukes  of  Cleve  and 
Juliers.  The  archives  belonging  to  it  were  before  the  prefent 
war  (1797)  kept  at  Dufleldorp.  Its  quota  of  men  and  money 
is  fome  what  more  than  the  ninth  part  of  the  whole  fum  grant¬ 
ed  by  the  empire.  With  refpedt  to  religion,  it  is  partly  Prote- 
flant  and  partly  Catholic  ;  but  the  Proteft ants  predominate, 
and  are,  at  leaf!  the  greater  part  of  them,  Calvinifts,  The  air 
ol  this  country  is  not  reckoned  very  wholefome,  and  towards 
the  north  is  extremely  cold  in  winter.  The  foil  in  general 
is  marfhy  and  barren  ;  yet  there  is  fome  good  corn  and 
pafture  land  :  big  the  fruit  is  chiefly  nfed  to  feed  hogs ; 
and  hence  it  is  that  their  bacon  and  hams  are  fo  much  va¬ 
lued  and  admired. 

WE  F  couch,  coming  help,  a  term  11  fed  by  th*  mah. iters 
for  one  ot  the  principal  articles  of  malt-making.  See  Brew¬ 
ing,  n°  4. 

WEiSlEIN  (John  James),  a  very  learned  German 
divine,  ooi;n  at  Baft!  111  1693.  On  li is  adnuffion  to  the  mi- 
milry,  lte  maintained  a  thefts  I)e  varus  Novi  1  r  (la  menti  Ptc* 
tiombus  ;  in  which  he  {bowed  that  the  great  variety  of  read¬ 
ings  of  the  New  Teitament  afford  no  argument  a  gain  ft  the  au¬ 
thenticity  of  the  text.  He  had  made  thefe  various  readings 
the  objedt  of  his  attention  ;  and  travelled  into  foreign  coun¬ 
tries  to  examine  all  the  MSS.  he  could  come  at.  In  1730, 
he  published  Prolegomena  ad  Novi  Pejlamenti  Greed  edili&nen 
accur atjjjlmam,  Some  divines,  dreading  his  unfettling 

the  prefent  text,  procured  a  deciee  of  the  fenate  of  Bat'd 
againft  his  undertaking,  and  even  got  him  prohibited  from 
officiating  in  the  mini  {try  ;  on  which  he  went  to  Amfter- 
dam,  where  the  Remonftrants  named  him  to  fncceed  the  fa¬ 
mous  Le  Clerc,  then  fuperannuated,  as  profefibr  of  philo- 
fophy  and  hiftory.  At  laft  he  publifhed  his  edition  of  the 
New  ieftament,  in  2  vols  folio,  1752  ;  in  which  he  left  the 
text  as  he  found  it,  placing  the  various  readings,  with  a 
critica.l  commentary,  underneath  ;  fubjoining  two  epillles  of 
Clemen3  Romanus,  till  then  unknown  to  the  learned,  but 
difeovered  by  him  in  a  Syriac  MS.  of  the  New  Teitament. 

He  alfo  publifhed  fome  fmall  works  ;  and  is  laid  to  hav«  been 
not  only  an  uiiiverial  fcholar,  but  to  have  abounded  in  good 
and  amiable  qualities.  He  died  at  Amfterdam  in  1754. 

WETTER  AVI  A,  the  fouthern  divifiox  of  the  Land- 
gravate  of  Elefle  in  Germany,  lying  along  the  northern  bank 
of  the  river  Maine,  comprehending  the  counties  of  Han  an 
and  Naffau. 

WEXFORD,  a  county  of  Ireland,  in  the  province  of 
Munfter,  38  miles  in  length,  and  24  in  breadth;  hounded 
on  the  north  by  Wicklow,  on  the  eaft  by  St  George’s 
Channel,  on  the  fouth  by  the  Atlantic  Ocean,  on  the  weft 
by  Waterford  and  Kilkenny,  and  on  the  north  by  Cather- 
lough.  It  contains  109  parishes,  and  fends  18  members  ta 
parliament.  It  is  a  fruitful  country  in  corn  and  grafs  ;  and 
the  principal  town  is  of  the  fame  name. 

Wexford,  a  fea  port  of  Ireland,  capital  of  a  county  of 
the  fame  name.  Jt  wa9  once  reckoned  the  chief  city  in 
Ireland,  being  the  firft  colony  of  the  Englifh,  and  is  ftill  a 
large  hsndfome  town,  with  a  very  commodious  harbour  at 
the  mouth  of  the  river  Slana,  on  a  bay  of  St  George’s 
Channel,  63  miles  fouth  of  Dublin.  W.  Long.  6.  3.  N- 
Lat.  52.  18. 

WHALE,  in  ichthyology.  See  Balasna  and  Phy- 
seter. 

Whale,  in  aftronomy,  one  of  the  conftellation?.  See 
Astronomy,  n°  406- 
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JVftALK-Bone,  See  Bal;ena,  n°  2, 

IV half. -Fijhery,  See  Ftsheky. 

WHARF,  a  fpace  on  the  banks  of  a  haven,  creek,  or 
hithe,  provided  for  the  convenient  loading  and  unloading 
o'  ve  frets. 

WHARTON  (Philip  duke  of),  a  nobleman  of  the 
moft  brilliant  parts  but  of  the  mod  whimfical,  extravagant, 
and  inconiiftent  turn  of  mind,  was  educated  by  his  father's 
exprefs  order  at  home.  He  very  early  married  a  young 
lady,  the  daughter  of  major  general  Holmes,  which  disap¬ 
pointed  his  father’s  views  of  ditpofrng  of  him  in^  fuch  a 
marriage  as  would  have  been  a  conliderable  addition  to 
the  fortune  and  grandeur  of  his  illuftrious  family  ;  yet  that 
•amiable  lady  deferved  infinitely  more  felicity  than  (he  met 
with  by  this  alliance.  This  precipitate  marriage  is  thought 
to  have  haftened  the  death  of  his  father;  after  which  the 
duke,  being  free  from  paternal  reftraints,  plunged  into  thofe 
exceffes  which  rendered  him,  as  Pope  exprefTes  it, 

“  A  tyrant  to  the  wife  his  heart  approv’d  ; 

“  A  rebel  to  the  very  king  he  lov’d." 

Tn  the  beginning  of  the  year  1716.  he  began  his  travels; 
and  as  lie  was  defigned  to  be  inftru&ed  in  the  ftri&eft  Whig 
principles,  Geneva  was  thought  a  proper  place  for  Ins  reb¬ 
el  e  rice.1  He  firft  pafTed  through  Holland,  and  vifited  fe- 
veral  courts  of  Germany  ;  and  being  arrived  at  Geneva, 
conceived  inch  a  difgutt  againft  his  governor,  that  he  left 
him,  and  let  out  pod  fur  Lyons,  where  he  wrote  a  letter 
to  the  chevalier  de  St  George,  who  then  redded  at  Avig¬ 
non,  and  prefented  him  a  very  fine  ftout  horie  ;  which  the 
chevalier  no  fooner  received  than  he  lent  a  man  ot  quality 
to  him,  who  took  him  privately  to  his  court,  where  he  was 
entertained  with  the  greateft  marks  or  efteem,  and  had  the 
title  of  duke  of  Northumberland  conferred  upon  him.  He, 
however,  remained  there  but  one  day,  and  then  returned 
poll  to  Lyons,  whence  he  fet  out  for  Paris.  He  like- 
wife  paid  a  vifit  to  the  confort  of  James  II.  who  then  re¬ 
dded  at  St  Germains,  to  whom  he  alfo  paid  his  court. 
During  his  flay  at  Paris,  his  winning  addrefs  and  abilities 
gained  him  the  efteem  and  admiration  of  all  the  Britifh  iub- 
Vedfs  of  rank  of  both  parties. 

About  the  latter  end  of  December  1  7 1 6,  he  arrived  in 
England,  whence  he  foon  after  fet  orrt  for  Ireland,  where, 
thou  ih  under  age,  he  was  allowed  the  honour  to take  his 
feat  in  the  horde  of  peers,  and  immediately  diftinguifhed 
hitrrlelf,  notwithftanding  his  former  conduct,  as  a  violent 
partisan  for  the  miniitry  ;  in  confequence  of  which  zeal  the 
king  created  him  a  duke.  He  no  fooner  came  of  age  than 
he  was  introduced  to  the  houfe  of  lords  in  England  wrth 
the  fame  blaze  of  reputation.  In  a  little  time  he  oppofed 
the  court,  and  appeared  one  of  the  moil  vigorous  in  de¬ 
fence  of  the  blfhop  of  Rochefter  ;  and  foon  after  printed 
his  thoughts  twice  a-week,  in  a  paper  called  the  True  Bri¬ 
ton,  fever al  thoufands  of  which  were  difperfed  weekly. 

The  duke’s  boundlefs  profufron  had  by  this  time  fo  bur¬ 
dened  his  eilate,  that  by  a  decree  of  Chancery  it  was  veiled 
in  the  hands  of  tru frees  for  the  payment  of  his  debts,  al¬ 
lowing  him  a  provilron  of  L.  I  2CO  per  annum  for  his  fnb- 
hfrence.  This  being  not  fuilicient  to  fupport  his  title  with 
fuitable  dignity,  he  went  abroad  and  (hone  to  great  advan¬ 
tage,  with  retpeit  to  his  perlonal  chara&er,  at  the  imperial 
court.  From  thence  he  made  a  tour  to  Spain  :  the  Englifrr 
ininifter  was  alarmed  at  his  arrival,  fearing  that  his  grace 
was  received  in  the  chars  Aer  of  an  amballador :  upon  which 
tlie  duke  received  a  iummons  under  the  privy- ieal  to  return 
home  ;  but  inftead  of  obeying  it,  he  endeavoured  to  inflame 
the  Spanifh  court  agaiuft  that  of  Great  Britain,  for  exer- 
cifmg  an  a  A  of  power,  as  he  calls  it,  within  the  jurifdic- 


84,  ]  W  H  A 

tion  of  his  Catholic  majefty.  He  then  afted  openly  an  the  ,wharton- 
fervice  of  the  Pretender,  and  was  received  at  his  court  with 
the  greateft  marks  of  favour. 

While  his  grace  was  thus  employed,  his  negleAed  duchefs 
died  in  England  on  the  14th  of  April  1726,  without  Hue. 

Soon  after  the  duke  fell  violently  in  love  with  M.  Oherne, 
one  of  the  maids  of  honour  to  the  queen  of  Spain,  the 
daughter  ot  an  Irifh  colonel,  whofe  fortune  chiefly  confifred 
in  her  perfonal  accomplilhments.  All  his  friends,  and  par¬ 
ticularly  the  queen  of  Spain,  oppofed  the  match  ;  but  he 
falling  into  a  lingering  fever,  occafioned  by  his  difappoint- 
ment,  the  queen  gave  her  content,  and  they  were  foon  after 
married.  He  then  fpent  fome  time  at  Rome,  where  he  ac-‘ 
cepted  of  a  blue  garter,  affirmed  the  title  of  duke  of  Nor¬ 
thumberland,  and  for  a  while  enjoyed  the  confidence  ot  the 
exiled  prince.  But  not  always  keeping  within  the  bounds 
of  dtalian  gravity,  it  became  necefrary  for  him  to  remove 
from  hence  ;  when,  going  by  fea  to  Barcelona,  he  wrote 
a  letter  to  the  king  of  Spain,  acquainting  him  that  he 
would  aflift  at  the  fiege  o*  Gibraltar  as  a  volunteer.  Soon 
after  he  wrote  to  the  chevalier  de  St  George,  expreffisg  a 
de-fire  to  vifit  his  court ;  but  the  chevalier  advifed  him  to 
draw  near  to  England. 

The  duke  feemed  refolved  to  follow  his  advice ;  and  fret¬ 
ting  out  with  his  duchefs,  arrived  in  Paris  in  May  1728, 
whence  he  foon  after  proceeded  to  Rouen,  where  lie  took 
up  his  refidence  ;  and  was  fo  far  from  making  any  concef- 
fion  to  the  government  of  England,  that  he  did  not  give 
himfelf  the  leaft  trouble  about  his  eft  ate,  or  any  other  con¬ 
cern  there  ;  though,  on  his  arrival  at  Rouen,  he  had  only 
about  L.600  in  his  poffcffion,  and  a  bill  of  indictment  was 
preferred  again  ft.  him  in  England  tor  high-treafon.  Soon 
after  the  chevalier  fent  him  L.  2000,  which  he  fquandered 
away  in  a  courfe  of  extravagance  ;  when,  to  fave  the  char¬ 
ges  of  travelling  by  land,  he  went  from  Orleans  to  Nantzt 
by  water,  and  ftaid  there  till  he  got  a  remittance  from 
Paris,  which  was  fquandered  almeit  as  foon  as  received. 

At  Nantz  he  was  joined  by  his  ragged  fervants,  and  from 
hence  took  (hipping  with  them  for  Bilboa,  when  the  queeiv 
of  bpain  took  the  ducheis  to  attend  her  perfon.  About 
the  beginning  of  the  year  173E  commanded 

a  regiment,  was  at  Lerida,  but  declined  fo  tall  that  he 
could  not  move  without  afliftance  ;  yet  when  free  from  pain, 
did  not  lofe  his  gaiety.  ITe,  however,  received  benefit  from 
feme  mineral  waters  in  Catalonia;  but  foon  after  relapfed 
at  a  fmall  village,  where  he  was  utterly  destitute  of  all  the 
nectfiuries  of  life,  till  fome  charitable  fathers  of  a  Bernar- 
dine  convent  removed  him  to  their  houfe,  and  gave  him  alt 
the  relief  in  their  power.  Under  their  holpitable  roof  he 
languifhcd  a  week,  and  then  died,  without  one  friend  or 
acquaintance  to  clofe  his  eyes  ;  and  his  funeral  was  per¬ 
formed  in  the  lame  manner  in  which  the  fathers  inter  thofe 
of  their  own  fraternity. 

Thus  died  Philip  duke  of  Wharton,  “  who,  like  Bucking¬ 
ham  and  Rochefter  (fays  Mr  Walpole),  comforted  all  the 
grave  and  dull,  by  throwing  away  the  brighteft  profufioti  of 
parts  on  witty  fooleries,  debaucheries,  and  ferapes,  which  mix 
graces  with  a  great  charaAer,  but  never  can  compofe  one. 

With  attachment  to  no  party,  though  with  talents  to 
govern  any  party,  this  lively  man  changed  the  free  air  of 
Weftminfttr  for  the  gloom  of  the  Efcuriai,  the  profpeA 
of  king  George’s  garter  for  the  Pretender’s  ;  and  with  in¬ 
difference  to  all  religion,  the  frolic  lord  who  had  writ  the 
ballad  on  the  arch b Hop  of  Canterbury,  died  in  the  habit 
of  a  capuchin.  It  is  difficult  to  give  an  account  of  the 
works  of  a  man  whofe  library  was  a  tavern,  and  women  of 
plea  lure  his  mufes.  A  tltoufand  failles  of  his  imagination 
may  have  been  loft.  There  arc  only  two  volumes  in  8vot 
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called  his  Life  and  Writings .  Thefe  contain  nothing  of  the 
latter,  but  74  numbers  of  the  True,Briton,  and  his  fpeech 
in  defence  of  the  bifhop  of  Roclieder.  His  other  works 
are  the  ballads  above  mentioned  ;  the  Drinking  Match  at 
Eden-hall,  in  imitation  of  the  Chevy- Chace,  printed  in  a  mif- 
cellany  called  Whartonmna ;  and  a  parody  of  a  fong  fuiig  at 
the  opera-houfe  by  Mrs  Tofts*  His  lordfhip  alio  began  a 
play  on  the  dory  of  the  queen  of  Scots.” 

WHEAT,  in  botany.  SeeTfUTicuM.  For  the  culture 
of  wheat,  fee  Agriculture,  n°  122 — 136. 

The  three  princ'pal  kinds  of  bad  wheat  are,  the  blighted , 
the  fmutty,  and  the  worm-eaten.  Blighted  wheat  is  that  of 
which  the  dalk  is  a  little  twifted  and  rickety,  the  blade 
being  of  a  bluifh  green  and  curled  up,  the  grain  alio  is 
green  and  tubercled  :  fmutty  wheat  appears  as  if  great  part 
of  the  ear  had  beei^  burnt,  fome  fmall  parts  only  being  free, 
and,  in  particular,  the  item  that  rifts  in  the  centre  of  the 
ear,  round  which  the  grain  is  ranged  :  worm-eaten  or  rot¬ 
ten  wheat  is  conupted  without  lofing  much  of  its  natural 
form,  or  external  appeararce  ;  the  hufk  is  filled  with  a 
greafy,  black  powder,  that  is  infufferably  fetid.  It  ap¬ 
peared,  from  the  experiments  of  M.  Tillet,  that  there  was 
a  kind  of  inredbous  quality  in  all  tliofe  kinds  of  wheat ;  io 
my  of  Bour -  t^iat  ^  f°und  wheat  was  iprinkled  with  the  flour  of  fmutty 
deuusc.  or  rotten  wheat,  the  crop  produced  would  be  rotten  or 
fmutty.  It  appeared  alio,  that  among  the  grain  which  was 
produced  from  ground  manured  with  the  draw  of  didem- 
pered  wheat,  there  was  a  much  greater  proportion  of  dif- 
tempered  wheat  than  in  that  produced  from  ground  manu¬ 
red  with  the  draw  of  good  wheat :  the  great  l’ecret  then 
was  to  dedroy  the  principle  of  this  contagion  in  the  wheat 
that  was  put  into  the  ground  ;  and  M.  Tillet  found,  as  the 
refult  of  a  great  number  of  experiments,  that  if  the  grain, 
before  it  is  fowed,  be  well  moidened  with  a  (olution  of  fea- 
falt,  or  nitre,  in  common  water,  none  of  the  enfuing  crop 
will  be  fmutty,  or  otherwife  defective,  either  in  kind  or 
quality  ;  not  only  fuppofing  the  grain  that,  is  fowed  to  be 
found,  and  the  loil  to  be  good,  but  even  fuppofing  the  grain 
to  be  drewed  with  the  flour  of  lmutty  wheat,  and  the  ground 
manured  with  bad  draw. 

The  following  receipt  for  preventing  fmutty  wheat  wa’s 
publifhed  in  1769  by  order  of  the  Society  for  the  Encou¬ 
ragement  of  Arts  :  they  received  it  from  Mr  John  Reynolds 
of  Adifham  in  Kent. 

A  tub  is  to  be  procured  that  has  a  hole  at  bottom,  in 
which  a  daff  and  tap-hofe  is  to  be  fixed  over  a  whifp  of 
draw,  to  prevent  any  fmall  pieces  of  lime  paffing  (as  in  the 
brewing  way)  ;  this  done,  we  put  70  gallons  ®f  water,  then 
a  corn  bufhel  heap-full  of  done-lime,  unflaked,  dirring  it 
well  till  the  whole  is  didblved  or  mixed,  letting  it  dand 
about  30  hours,  and  then  run  it  off  into  another  tub  as 
clear  as  we  can  (as  praftifed  in  beer)  :  this  generally  pro¬ 
duces  a  hogfhead  of  good  drong  lime-water;  then  add  three 
pecks  of  fait,  42  pounds,  which,  with  a  little  dirring,  will 
foon  difTolve  ;  thus  we  have  a  proper  pickle  for  the  purpofe 
of  brining  and  liming  our  feed-wheat  without  any  man¬ 
ner  ©f  ©bdacle,  which  is  more  than  can  be  faid  in  doing  it 
the  common  way,  and  greatly  facilitates  the  drilling. 

Herein  we  deep  the  wheat  in  a  broad-bottomed  bafket 
of  about  24  inches  diameter,  and  20  inches  deep  (for  large 
lowing,  made  on  purpofe),  running  in  the  grain  gradually 
in  fmall  quantities  from  10  to  12  gallons  Up  to  16  gallons, 
dirring  the  fame.  What  floats,  we  fkim  off  with  a  drainer, 
and  is  not  to  be  fown  :  then  draw  up  the  bafket,  t©  drain 
over  the  pickle,  for  a  few  minutes  ;  all  which  may  be  per¬ 
formed  within  half  an  hour,  diffidently  pickled  ;  and  io 
proceed  as  before.  This  done,  the  wheat  will  be  fit  for 
lowing  in  24  hours,  if  required ;  but  if  defigned  for  dril- 
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ling,  two  hours  pickled  will  be  found  bed  5  and  if  prepared  Wheel 
four  or  five  days  before-hand,  in  either  cafe  it  makes  no  || 
difference  at  all ;  but  fhould  the  feed  be  clammy, '  and  ilickW!lc<% 
to  the  notches  in  the  drill-box,  more  lime  mud  be  added  to ' — ^ 
the  lime-water  ;  here  the  madcr  mud  ufe  hi*  ailcretion,  as 
the  cafe  requires  ;  for  fome  lime  has  much  more  drying-  or 
adringent  qualities  in  it  than  others.  If  fea- water  can  be 
obtained  conveniently,  much  lefs  fait  will  fuffiee,  but  fome 
will  be  found  neceffary  even  then,  otherwife  the  light  grains 
will  not  float,  a  thing  of  more  confequence  than  is  generally 
imagined,  and  it  ought  to  be  fkimmed  off  and  thrown  afide 
for  poultry,  &c. 

WHEEL,  in  mechanics,  a  ftmple  machine,  confiding  of 
a  round  piece  of  wood,  metal,  or  other  matter,  which  re¬ 
volves  on  its  axis.  See  Mechanics. 

Wheel- Carriages.  See  Mechanics,  Se&.  iv. 

W  heel- Animal.  "See  Animalcule,  n°  16- 

Wheel ,  Perftan.  See  Hydrostatics. 

Wheel,  Potter* s.  See  Pottery. 

Wheel  is  alfo  the  name  of  a  kind  of  punifhment  to 
which  great  criminals  are  put  in  divers  countries.  In  fome, 
affadins,  parricides,  and  robbers  on  the  highway,  are  faid 
to  be  condemned  to  the  wheel,  when  they  are  to  have  their 
bones  fird  broken  with  an  iron  bar  on  a  fcaffold,  and  then 
to  be  expofed,  and  left  to  expire  on  the  circumference  of  a 
wheel.  hi  Germany  they  break  their  bones  on  the  wheel 
ittell. —  Of  this  cruel  punifhment,  it  is  not  certain  who  was 
the  inventor  :  it  was  fird  ufed  in  Germany,  and  was,  indeed, 
but  rarely  pra&ifed  anywhere  elfe,  till  the  time  of  Francis  I. 
of  Fiance;  who,  by  an  edidl  of  the  year  1534,  appointed 
it  to  be  inflidled  011  robbers  on  the  highway. 

WHEELER  (Sir  George),  a  learned  traveller  and  di¬ 
vine,  was  the  foil  of  colonel  Wheeler  of  Charing  in  Kent, 
and  was  born  in  1650  at  Breda,  where  his  parents  as  royal- 
ids  were  then  in  exile.  He  travelled  through  various  parts 
of  Greece  and  the  Ead  in  company  with  Dr  James  Spoil 
of  Lyons ;  and  taking  orders  on  his  return,  was  indalled  a 
prebend  of  Durham,  made  vicar  of  Baiingdoke,  and  after¬ 
ward  re&or  of  Houghton  le  Spring.  He  publifhed  an  ac¬ 
count  of  his  Travels  in  1682  in  folio;  and  in  1689,  his 
Obfervations  on  ancient  edifices  of  Churches  yet  remaining 
in  the  Ead,  compared  with  Eufebius :  alfo  the  Protedant 
Monadery,  or  Chridian  GLconomics.  He  died  in  1724. 

WHEELINGS,  in  the  military  art,  are  different  mo¬ 
tions  made  both  by  horfe  and  foot,  either  to  the  right  and 
left,  or  to  the  right  and  left  about. 

General  Rules  for  Wheeling. — The  circle  is,  divided  into 
four  equal  points :  thence,  wheeling  to  the  right  or  left,  is 
only  a  quarter  of  the  ciicle  ;  wheeling  to  the  right  or  left 
about  is  one  half  of  the  circle. 

When  you  wheel  to  the  right^,  you  are  to  clofe  to  the 
right,  fo  near  as  to  touch  your  right-hand  man,  but  with¬ 
out  prefling  him  ;  and  to  look  to  the  left,  in  order  to  bring 
the  rank  about  even. 

When  you  wheel  to  the  left,  you  are  to  cloh;  to  the  left, 
and  look  to  the  right  as  above  directed.  This  rule  will 
ferve  for  all  the  wheeling  by  ranks ;  as  when  a  battalion  is 
marching  by  fubdivifions  with  their  ranks  ©pen,  then  each 
rank  wheels  didin&ly  by  itielf,  when  it  comes  to  the  ground 
on  which  the  ranks  before  it  wheeled,  but  not  before. 

In  wheeling,  the  men  are  to  take  particular  care  neither 
to  open  nor  clofe  their  ranks,  and  t©  carry  their  arms  well. 

In  wheeling,  the  motion  of  each  man  is  quicker  or  flower, 
according  to  the  didance  he  is  from  the  right  or  the  left: 
thus,  when  you  wheel  to  the  right,  each  man  moves  quicker 
than  his  right-hand  man  ;  and  wheeling  to  the  left,  each 
man  moves  quicker  than  his  left-hand  man  ;  the  circle  that 
every  man  wheels  being  larger,  according  to  the  didance  he 
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is  from  the  hand  he  wheels  to  ;  as  may  be  feen  by  descri¬ 
bing  Several  circles  within  one  another,  at  two  feet  dittanee 
from  each,  which  is  nearly  the  Space  every  man  is  Suppofed 
to  take  up. 

WHELK,  in  zoology.  See  Buccinum. 

WHELP,  the  young  of  a  dog,  fox,  lion,  or  any  wild 
bead. 

Whelps,  in  a  Ship,  the  Seaman’s  term  for  thoSe  brackets 
■which  are  Set  up  on  the  capftan  cloSe  under  the  bars  ;  they 
give  the  Sweep  to  it,  and  are  So  contrived  that  the  cable 
winding  about  them  may  not  lurge  So  much  as  it  might 
otherwise  do  if  the  body  of  the  capftan  were  quite  round 
and  Smooth.  . 

WHETSTONE,  a  done  which  Serves  for  the  whetting 
of  knives  and  other  tools  upon. 

WHEY,  the  Serum  or  watery  part  of  milk. 

WHIDAH,  a  kin  gdom  of  Africa,  on  the  coaft  of  Gui¬ 
nea,  and  to  the  wed  of  the  Gold  Coait ;  extending  about 
10  miles  along  the  Sea.  it  is  a  populous  country,  well  tur- 
nifhed  with  large  villages ;  and  there  are  So  many  Small  ones, 
that  they  are  not  above  a  mufket-ftiot  from  each  other. — 
The  houfes  are  Small,  round  at  the  top,  and  encompaf- 
fed  with  mud  walls  or  hedges,  to  rether  with  a  great  num¬ 
ber  of  all  Sorts  of  beautiful  and  lofty  trees,  which  afford  the 
moll  beautiful  profpefl  in  the  world,  infomuch  that  thofe 
that  have  been  here  reprefent  it  as  a  perfect  paiadife.  1  he 
fields  are  always  green,  and  they  cultivate  beans,  potatoes, 
and  fruits ;  nor  will  the  negroes  here  let  a  toot  of  ground 
remain  uncultivated.  I  hey  fow  again  the  very  next  day 
after  they  have  reaped.  The  inhabitants  are  greatly  civili¬ 
zed,  very  refpe&ful  to  each  other,  e Specially  to  their  Supe¬ 
riors,  and  very  indullrious.  The  women  brew  the  beer, 
chefs  the  vi&uals,  and  Sell  all  Sorts  of  commodities  at  the 
market.  Thofe  that  are  rich  employ  their  wives  and  Haves 
in  tilling  the  land,  and  they  carry  on  a  considerable  trade 
with  the  produ&,  as  well  as  in  Haves  ;  for  Some  of  them  are 
able  to  deliver  1000  of  the  latter  every  month.  The  chief 
men  have  generally  40  or  50  wives,  the  principal  cap¬ 
tains  300  or  400,  and  tfie  king  40CO  or  5000.  They  are 
extremely  jeadous,  and,  on  the  lealt  fufpicion,  will  lell  them 
to  the  Europeans  for  Haves.  It  any  one  happen  to  touch 
one  of  the  king’s  wives  accidentally,  he  is  doomed  to  per¬ 
petual  Havery.  It  is  no  wonder  then  that  the  women  are 
not  fond  of  being  the  king’s  wives  ;  and  Some  of  them  will 
prefer  a  Speedy  death  to  fueh  a  miserable  life.  They  have 
no  diftin&ion  of  hours,  days,  weeks,  months,  or  years.  The 
lite  of  circumcifion  is  ufed  here,  but  they  are  not  able  to 
tell  why  they  ufe  it,  nor  whence  it  is  derived.  They  are 
fuch  great  gamellers,  that  they  will  (lake  all  they  have  at 
play,  not  excepting  their  wives  and  children.  They  have 
a  vail  number  of  idols  ;  and  they  deify  the  mod  contemp¬ 
tible  animal  that  they  See  firil  in  a  morning,  and  even  Hocks 
and  Hones.  Their  principal  regard  is  for  Snakes,  very  high 
trees,  and  the  Sea.  An  Englifh  fa&or,  jult  arrived,  found  a 
Snake  in  the  houfe  belonging  to  the  fadory,  and  killed  it 
without  the  leaH  Scruple  ;  which  So  incenfed  the  negroes,  that 
they  were  for  revenging  the  death  of  the  fnake,  not  only  up¬ 
on  him  that  killed  it,  but  upon  the  whole  fa&ory  ;  but  by 
dint  of  prefents,  and  the  interpofition  of  the  people  of  the 
other  fa&ories,  this  affair  was  made  up,  and  the  fnake  lio- 
nouiably  interred.  However,  to  prevent  Such  accidents, 
they  gave  them  warning  not  to  do  the  like  for  the  future. 
They  have  oxen,  cows,  goats,  fheep,  hogs,  turkeys,  ducks, 
and  hens;  which  laH  are  extremely  plentiful.  There  are 
many  elephants,  buffaloes,  tigers,  Several  kinds  of  deer,  and 
a  fort  of  hares.  The  fruits  are  citrons,  lemons,  oranges, 
bananas,  tamarinds,  &c.  and  they  have  vaH  numbers  of 
paln^-trces,  from,  which  they  obtain  wine.  Whidah  was 


conquered  by  the  king  of  Dahoray.  Their  trade  confifts 
of  Haves,  elephants  teeth,  wax,  and  honey.  The  Englifh 
factory  is  200  miles  eatt  of  Cape  Coaft  Cattle,  within  land. 
Bows,  arrows,  beautiful  affaguays,  and  clubs,  are  the  princi¬ 
pal  weapons  of  the  nation. 

WHIDAW-Bird.  See  Embf.riza. 

WHIG,  a  party  in  Britain,  oppofzte  to  the  Tories,  from 
whom  they  differ  chiefly  in  tlieir  political  principles.  See 
Tories. 

WH1MBREL.  Sec  Scolopax. 

WHIN,  in  botany.  See  Ulex. 

WHINCHET.  See  Motacilla. 

WHIP,  or  IV hip- Staffs  in  a  Ship,  a  piece  of  timber,  in 
form  of  a  ttrong  ftaff,  fattened  into  the  helm,  for  the  fteerf- 
man,  in  fmall  (hips,  to  hold  in  his  hand,  in  order  to  move  the 
rudder,  and  direct  the  Ship. 

WHIRLPOOL,  an  eddy,  vortex,  or  gulf,  where  the* 
water  is  continually  turning  round. 

Thofe  in  rivers  are  very  common,  from  various  accidents,, 
and  are  ufually  very  trivial,  and  of  little  confequence.  In. 
the  fea  they  are  more  rare,  but  more  dangerous.  Sibbald 
has  1  elated  the  effects  of  a  very  remarkable  marine  whirlpool 
among  the  Orcades,  which  would  prove  very  dangerous  to 
flrangers,  though  it  is  of  no  confequenee  to  the  people  who 
are  ufed  to  it.  This  is  not  fixed  to  any  particular  place, 
but  appears  in  various  parts  of  the  limits  of  the  fea  among 
thefe  ltlands.  Wherever  it  appears,  it  is  very  furious  ;  and 
boats,  &c.  would  iaevitably  be  drawn  in  and  peri  h  with  it;, 
but  the  people  who  navigate  them  are  prepared  for  it,  and 
always  carry  an  empty  vtffel,  a  log  of  wood,  or  large  bundle 
of  tt.raw,  or  Some  fueh  thing,  in  the  boat  with  them  ;  as 
foon  as  they  perceive  the  whirpool,  they  tofs  this  within  its 
vortex,  keeping  themfelves  out  :  this  fubttance,  whatever  it 
be,  is  immediately  received  into  the  centre,  and  carried  under 
water  ;  and  as  foon  as  this  is  done,  the  furface  of  the  plaee 
where  the  whirpool  was  becomes  fmooth,  and  they  row 
over  it  with  fafety  :  and  in  about  an  hour  they  fee  the  vor¬ 
tex  begin  again  in  fome  other  place,  ufually  at  about  a  mile’s 
dill  a  nee  from  the  firtt. 

WHIRLWIND,  a  wind  which  moves  in  a  fpiral  direc¬ 
tion,  as  well  as  horizontally,  which  is  exceedingly  rapid  and 
impetuous,  but  only  of  fhort  duration. 

Dr  Franklin’s  opinion  of  the  origin  of  whirlwinds  has 
been  already  given  in  the  article  Water.  Spout.  If  his 
theory  be  true,  it  will  follow,  that  no  hurricane  ever  can  be 
lo  violent  as  to  remove  an  obltacle  of  the  frze  of  only  one 
cubic  inch,  provided  that  was  fupported  by  a  power  equiva¬ 
lent  to  1 5  pounds  ;  for  this  is  the  utmott  force  of  the  atmo- 
fphere  when  rulhing  into  a  perfedft  vacuum,  which  never 
could  take  place  in  the  centre  of  a  whirlwind  or  water-fpout* 
Indeed,  notwithttanding  the  dreadful  effe&s  fometimes  ob- 
ferved  from  hurricanes  and  whirlwinds,  we  fhall  eafily  per¬ 
ceive,  that  the  utmott  of  their  power  always  falls  very  far 
ffiort  of  this.  Tne  diminution  of  the  fpecific  gravity  of  the 
air  by  only  £th  in  the  middle  of  the  column,  would  produce 
fuch  an  aiftux  of  air  from  all  quarters,  that  an  obttacle  pre¬ 
fen  ting  a  furface  of  one  foot  Iquare,  would  require  a  force 
of  504  pounds  to  prevent  it  fioin  being  carried  away;  which, 
the  ftrongeft  walls  that  can  be  built  by  human  art  could 
fcarce  refill.  Nay,  even  the  tenth  part  of  this,  or  the  dimi¬ 
nution  of  the  gravity  of  tne  atmofphere  by  part,  would 
pioduce  a  preffure  of  upwards  of  50  pounds  on  every  fquare 
foot  of  furface,  which,  it  is  to  be  doubted,  whether  any  of 
our  common  houies  could  refill. 

Some  philofophers  aferibe  the  vacuum  in  the  atmofphere 
to  which,  according  to  Dr  Franklin’s  theory,  whirlwinds  are 
owing,  to  a  ttream  of  ele&ric  matter  rulhing  with  violence 
into  the  atmofphere  out  of  the  earth.  But  they  do  not  in- 
a  forint 
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form  133  how  this  matter  comes  to  be  accumulated  in  that 
part  of  the  earth  ;  what  induces  it  to  pafs  out  of  the  earth  ; 
how  it  patt'es  inviiibly  through  pure  air ;  or  what  ferves 
it  for  a  conductor.  It  feems  to  be  the  fafhion  among  cer¬ 
tain  philofophers  to  afcribe  every  phenomenon,  with  the 
caufe  of  which  we  are  unacquainted,  to  electricity.  But 
this  is  merely  fubftituting  a  new  name,  and  ferves  rather  to 
retard  than  advance  our  knowledge  of  nature. 

Some  kinds  of  whirlwinds  move  with  a  flow  motion,  and 
are  injurious  only  by  their  vortex  ;  while  others  feeni  to  do 
inifchief  as  well  by  their  progreilive  as  their  whirling  mo¬ 
tion.  Of  this  kind  are  thofe  called  typhous  ;  which,  by  their 
frequently  following  the  courfe  of  rivers,  feem  thus  alfo  to 
difcover  their  ele&rical  origin.  Of  the  definitive  ette&s  of 
thefe,  we  have  an  inftance  in  what  happened  at  Charlellown 
in  South  Carolina,  on  the  lfl  of  June  1761.  It  was  firft 
obferved  about  noon,  on  land,  upwards  of  50  miles  weft-by- 
fouth  ot  Ckarleftown,  and  deftroyed  feveral  houfes,  See.  as 
it  patted  along,  in  many  places  making  wide  avenues  thro* 
the  woods  ;  from  whence  every  tree  and  fhrub  was  torn  up, 
and  great  branches  of  trees  were  driven  about  in  the  co¬ 
lumn  as  it  patted  along.  It  dire&ed  its  courfe  to  Afhley 
river,  down  which  it  came  with  furpriling  velocity  ;  in  its 
appearance  refembling  a  column  of  fmoke  or  vapour,  whole 
motion  was  very  irregular  and  tumultuous.  Its  momentum 
was  fo  great,  that  Afhley  river  was  ploughed  to  the  bot¬ 
tom,  and  the  channel  laid  bare.  As  it  came  down  this  ri¬ 
ver,  it  made  a  conftant  noife  like  thunder  ;  its  diameter  be¬ 
ing  computed  about  300  fathoms.  It  was  met  at  White 
Point  by  another  of  the  fame  kind  which  came  down  Coo¬ 
per’s  river,  but  with  inferior  flrength  ;  however,  on  their 
meeting  together,  the  agitation  of  the  air  was  much  great¬ 
er,  while  the  clouds,  which  were  driving  in  all  directions  to 
the  place,  feemed  to  be  precipitated,  and  whirled  round 
with  incredible  velocity.  It  then  fell  upon  the  (hipping  in 
the  road  ;  entirely  deftroying  fome,  and  damaging  others  : 
being  fcarce  three  minutes  in  its  paflage,  though  the  di- 
ilance  was  near  two  leagues.  In  that  fhort  time  it  did 
damage  to  the  amount  of  L.  20,000  ;  and  had  not  its  di- 
redlSon  been  altered  by  that  guft  which  came  down  Coo¬ 
per’s  river,  it  muft  have  totally  deftroyed  Charleftown,  as 
no  obftacle  whatever  feemed  capable  of  refilling  its  fury. 

WHISKY,  a  term  fignifying  water,  and  applied  in  Scot¬ 
land  and  in  Ireland  to  a  diftilied  liquor  drawn  from  barley, 
which  is  perhaps  preferable  to  any  Englifh  malt  brandy  :  it  is 
ftrong,  but  not  pungent,  and  free  from  the  empyreumatic 
taftc  or  fmell. 

WHISPERING-Places.  See  Accoustics,  n°  24. 

WHIST,  a  well-known  game  at  cards,  which  requires 
great  attention  and  ftlence;  hence  the  name. 

This  game  is  played  by  four  perfons,  who  cut  for  part¬ 
ners  ;  the  two  higheft  and  the  two  lowed  are  together,  and 
the  partners  fit  oppofite  to  each  other  :  the  perfon  who  cuts 
the  lowed  card  is  to  deal  firft,  giving  one  at  a  time  to  each 
perfon,  till  he  comes  to  the  laft  card,  which  is  turned  up 
for  the  trump,  and  remains  on  the  table  till  each  perfon  ha? 
played  a  card.  The  perfon  on  the  left  hand  fide  of  the 
dealer  plays  firft,  and  whoever  wins  the  trick  is  to  play 
again,  thus  going  on  till  the  cards  are  played  out.  The 
ace,  king,  queen,  dnd  knave  of  trumps,  are  called  honours  ; 
in  cafe  any  three  of  thefe  honours  have  been  played  be¬ 
tween,  or  by  either  of  the  two  partners,  they  reckon  for 
two  points  towards  the  game  ;  and  if  the  four  honours  have 
been  played  between,  or  by  either  of  the  two  partners,  they 
reckon  for  four  points  towards  the  game,  the  game  confut¬ 
ing  of  ten  points.  The  honours  are  reckoned  after  the 
tricks  $  all  above  fix  tricks  reckoning  alfo  towards  the  game. 


General  Rules  for  playing  the  Game  of  Whkt% — T.  He  Whift. 
who  is  to  play  firft  fhould  lead  from  the  ftronfreil  fuit.  if 
he  has  a  fequence  of  king,  queen,  and  knave,  or  queen, 
knave  and  ten,  he  may  fafely  lead  the  higheft  of  the  fe- 
qtience  ;  but  if  he  has  five  or  fix  in  number,  he  muil  begin 
with  the  loweft.  He  muft  always  begin  with  the  higheft 
trump,  by  which  he  forces  out  the  fuperior  trumps,  and 
can  come  in  again,  to  make  his  ftrong  fuit. 

2.  He  fhould  never  be  afraid  to  play  trumps  when  he 
has  five  in  his  hand,  even  o ?■  the  fmalkft,  although  he  may 
not  have  any  good  cards  of  any  other  lint. 

3.  With  ace  and  king  of  any  two  fuits,  and  only  two  or 
three  fmall  trumps,  the  accs  and  kings  fhould  be  played  out, 
in  order  to  make  as  many  tricks  as  pofftbie  ;  and  having  but 
two  or  three  fmall  trumps,  he  fhould  never  force  his  partner 
to  trump,  if  he  finds  he  cannot  follow  fuit ;  but  endeavour 
to  throw  the  lead  into  his  partner’s  hand. 

4.  He  fhould  in  general  return  his  partner’s  lead,  unlefs 
he  has  fome  capital  cards  of  his  own. 

As  this  game  is  played  with  the  lurch,  that  is,  to  fave 
half  the  (take,  five  points  muft  be  made  before  the  game  is 
out  :  he  fhould  not  venture  to  play  trumps  when  he  is  four 
of  the  game,  unlefs  he  is  very  ftrong,  having  at  leaft  an  ho¬ 
nour  and  three  trumps,  or  ace,  king,  and  two  fmall  ones. 

6.  When  the  game  is  fcored  nine,  at  which  ftage  the 
honours  reckon  for  nothing,  he  fhould  be  ftill  more  cauti¬ 
ous  how  he  plays  trumps,  even  if  he  is  ftrong  in  hand,  and 
give  his  partner  an  opportunity  of  trumping  the  adversaries 
fuits,  in  cafe  he  is  deficient  in  them. 

7.  If  his  adverfaries  are  fix  or  feven  love  of  the  game,  he 
fhould  play  a  forward  or  bold  game,  that  he  may  have  a 
chance,  at  the  rifle  of  a  trick  or  two,  to  come  up  witja  them. 

If  he  has  but  three  trumps  and  other  good  cards,  he  may 
play  trumps,  efpecially  if  he  has  a  fequence,  or  queen,  knave, 
and  a  fmall  one. 

8.  He  fhould  always  rifk  a  trick  or  two  when  the  game 
is  much  in  his  favour ;  becaufe  a  new  deal  is  of  greater  con- 
fequence  to  the  adverfary  than  one  or  two  points  are  to  him. 

9.  When  the  player  finds  there  is  a  likelihood  of  either 
favir.g  the  game  or  his  lurch,  he  fhould  rifk  the  odd  trick  ; 
but  if  the  game  is  five  all,  and  he  can  make  two  tricks  in 
his  own  hand,  he  fhould  make  them,  in  order  to  fecure  the 
difference  of  two  points,  which  make  the  game  near  two  to 
one  in  his  favour. 

10.  A  good  player  fhould  begin  with  a  fmall  trump, 
when  he  has  ace,  king,  and  four  fmall  ones  ;  for  this  rea¬ 
son,  if  his  partner  has  a  better  trump  than  the  laft  player, 
which  is  an  equal  wager  but  he  has,  he  has  a  chance  of 
fetching  out  all  the  trumps,  by  having  three  rounds  of 
them. 

11.  The  odds  are  always  in  his  favour  that  his  partner 
holds, an  honour  ;  confequently  if  he  has  king,  queen,  and 
four  lmall  ones,  he  fhould  begin  with  a  fmall  one. 

12.  When  queen,  knave,  and  four  fmall  trumps  are 
dealt  him,  he  fhould  play  a  fmall  one  firft,  the  odds  being 
in  his  favour  that  his  partner  holds  an  honour  ;  i:  he  has 
knave,  ten,  and  four  fmall  trumps,  he  fhould  alio  begin  with 
a  fmall  one,  for  the  fame  reaion. 

13.  If  he  has  knave,  ten,  eight,  and  three  fmall  trumps, 
the  knave  fhould  be  played  fiift,  by  which  means  the  nine 
may  be  prevented  from  winning  a  trick,  the  odds  being  m 
his  favour  that  three  honours  are  played  in  two  rounds. 

14.  If  an  honour  is  turned  up  againft  him  on  his  left 

hand,  and  he  has  ten,  nine,  and  eight,  with  two  or  three 
fmall  trumps ;  when  he  is  to  play,  he  fhould  play  through 
the  honours  with  the  ten,  which  will  force  the  dealer  to 
play  his  honour  to  a  difadvantage,  if  the  dealer  does  not 
2  choofc 
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choofe  to  leave  It  to  the  option  of  his  adverfary  whether  he 
will  pafs  it  or  not ;  but  if  he  has  fix  trumps  of  a  lower  de~ 
nomination,  and  not  ten,  nine,  and  eight,  and  no  honour 
turned  up  againfl  him,  he  fhould  begin  with  a  fmall  one. 

15.  In  general,  when  he  has  two  capital  cards  in  trumps, 
and  two  or  three  fmall  ones,  lie  fhould  begin  with  a  fmall 
one,  for  the  reafon  afligned  in  n°  12. 

1 6.  When  he  has  ace,  kin$r,  knave,  and  two  fmall  trumps, 
or  even  one  fmall  trump,  by  firil  playing  the  king,  and  put¬ 
ting  the  lead  into  his  partner’s  hand,  who  will  play  a  trump  ; 
judging  him  to  have  ace  and  knave,  from  his  beginning 
with  the  king  :  in  this  cafe  the  knave  fhould  be  fineffed  (a), 
nothing  being  againll  him  but  the  queen. 

17.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 
by  playing  the  knave  firfl,  it  is  odds  but  in  two  rounds  of 
trumps  the  nine  falls,  or  he  may  finefTe  the  eight  when  his 

1  partner  returns  trumps. 

'  18.  With  five  trumps  of  a  lower  denomination,  he  fhould 

begin  with  the  fmalleft,  unlefs  he  has  a  fequence  of  ten,  nine, 
and  eight  ;  then  he  fhould  begin  with  the  ten. 

19.  When  he  has  king,  queen,  ten,  and  one  fmall  trump, 
he  mufl  begin  with  the  king,  and  wait  for  his  partner’s  re¬ 
turn  of  the  trumps,  in  order  to  finefTe  the  ten,  by  which 
means  he  may  win  the  knave. 

2®.  In  order  to  prevent  the  ten  from  winning,  when  he 
has  queen,  knave,  nine,  and  one  flmall  trump,  he  mult  be¬ 
gin  with  the  queen.  And  in  cafe  he  has  knave,  ten,  eight, 
and  one  fmall  trump,  he  fhould  begin  with  the  knave,  that 
the  nine  may  not  win. 

2  r.  If  he  has  ten,  nine,  eight,  and  one  fmall  trump,  he 
fhould  begin  with  the  ten  ;  thereby  he  ilrengthens  his  part, 
tier’s  hand,  leaving  it  at  his  option  td  take  it  or  not. 

22.  He  fhould  begin  with  a  fmall  one,  when  he  has  the 
I  ten  and  three  fmall  trumps. 

23.  If  has  a  good  fuit,  and  ace,  king,  and  four  fmall 
I'  trumps,  he  mufl  play  three  rounds  of  trumps,  in  order  to  fe- 

cure  his  ftrong  fuit  from  being  trumped. 

24.  When  he  has  king,  queen,  ten,  and  three  fmall 
trumps,  he  fhould  begin  with  the  king,  becaufe  he  has  a 

j  chance  of  the  knave’s  coming  down  in  the  fecond  round  : 

'  *tnd  to  fecure  his  flrong  fuit,  he  fhould  not  wait  to  finefTe 
j  the  ten.  If  he  fhould  have  queen,  knave,  and  three  fmall 
trumps,  and  fome  good  fuit  to  make,  he  mufl  begin  with  a 
{  fmall  one. 

25.  If  he  has  knave,  ten,  eight,  and  two  fmall  trumps, 

■  with  a  llrong  fuit,  he  fhould  begin  with  the  knave,  in  order 
I  to  make  the  nine  fall  in  the  fecond  round  ;  but  if  he  has 

knave,  ten,  and  three  fmall  trumps,  with  a  good  fuit,  he 
!•  fhould  play  a  fmall  one  firfl. 

)  26.  With  ten,  nine,  eight,  and  one  fmall  trump,  provi- 

|  ded  he  has  a  good  fuit,  he  fhould  begin  with  the  ten ;  by  which 
means  he  may  get  the  trumps  out,  and  have  a  chance  of 
making  his  flrong  fuit. 

The  following  obfervations  will  enable  a  player  to  know 
that  his  partner  has  no  more  of  a  fuit  which  either  of  them 
lias  played.  Suppofe  he  leads  from  queen,  ten,  nine,  and 
two  fmall  cards  of  any  fuit,  the  fecond  hand  puts  011  the 
knave,  his  partner  plays  the  eight ;  in  this  cafe,  lie  having 
queen,  ten,  and  nine,  it  is  a  demon flrat ion,  if  his  partner 
plays  well,  that  he  can  have  no  more  of  that  fuit.  By  that 
|  difcovery,  he  may  play  his  game  accordingly,  either  by  for¬ 
cing  his  partner  to  trump  that  fuit,  if  he  is  flrong  in 
trumpB,  or  by  playing  another  fuit.  If  he  has  king,  queen, 
•and  ten  of  a  fuit,  and  he  leads  his  king,  his  partner  plays  the 
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knave  ;  this  alfo  demonflrates  he  has  no  more  of  that  fuit. 
If  he  has  king,  queen,  and  many  more  of  a  fuit,  and  be¬ 
gins  with  the  king,  in  fome  cafes  it  is  good  play  in  a  part¬ 
ner,  when  lie  has  the  ace  and  one  fmall  card  in  that  fuit 
only,  to  win  the  king  with  the  ace  ;  for  fuppofe  the  partner 
to  be  very  ftrong  in  trumps,  by  taking  the  king  with  the 
ace,  he  gets  the  lead  and  trumps  out,  and  having  cleared 
the  board  of  trumps,  his  partner  returns  his  lead  ;  and  the 
ace  being  out,  there  is  room  for  him  to  make  that  whole 
fuit,  which  could  not  have  been  done  if  the  partner  had  kept 
the  ace.  Suppofe  he  has  no  other  good  card  in  his  hand 
befides  that  fuit,  lie  lofes  nothing  by  the  ace’s  taking  his 
king  ;  and  if  it  fhould  fo  happen  that  he  has  a  good  card 
to  bring  in  that  fuit,  he  gains  all  the.tricks  which  he  makes 
in  that  fuit  by  this  method  of  play  :  as  his  partner  has  ta¬ 
ken  Ins  king  with  the  ace,  and  trumps  out  upon  it,  he  has 
reafon  to  imagine  that  his  partner  has  one  of  that  fuit  to 
return  him  ;  for  which  reafon  lie  fhould  not  throw  away  any 
of  that  fuit,  even  to  keep  a  king  or  queen  guarded. 

Method  of  playing  when  an  honour  is  turned  up  on  the 
right  hand. —  Suppofe  the  knave  is  turned  up  on  his  right 
hand,  and  that  he  has  king,  queen,  and  ten  ;  in  order  to 
win  the  knave,  he  mufl  begin  with  the  king  ;  by  which 
means,  his  partner  may  fuppofe  him  to  have  queen  and  ten 
remaining,  efpecially  if  lie  has  a  fecond  lead,  and  he  does  not 
proceed  to  play  the  queen. 

Suppofe  the  knave  turned  up  as  before,  and  he  has  ace, 
queen,  and  ten,  by  playing  his  queen,  it  anfwers  the  purpofe 
of  the  former  rule. 

When  the  queen  is  turned  up  on  his  right  hand,  and  he 
has  ace,  king,  and  knave,  by  playing  his  king,  it  anfwers 
the  fame  purpofe  of  the  former  rule. 

In  cafe  an  honour  is  turned  up  on  his  left  hand,  fuppo- 
fing  he  fhould  hold  no  honour,  he  fhould  play  trumps 
through  the  honour  as  foon  as  he  gets  the  lead  ;  but  if  he 
fhould  hold  an  honour  (except  the  ace*),  he  mufl  be  cautious 
how  he  plays  trumps,  becaufe,  in  cafe  his  partner  holds  no 
honour,  his  adverfary  will  play  his  own  game  upon  him. 

Method  of  playing  the  J'equences . — -The  higliefl  in  fequences 
of  trumps  fhould  be  played,  unlefs  he  has  ace,  king,  and 
queen  ;  and  then  he  fhould  play  the  lowell,  which  informs 
his  partner  of  the  flate  of  his  game. 

When  he  has  king,  queen,  and  knave,  and  two  fmall  ORes, 
which  are  not  trumps,  he  fhould  begin  with  the  knave,  whe¬ 
ther  he  is  flrong  in  trumps  or  not,  as  he  makes  way  for  the 
whole  fuit  by  getting  the  ace  out. 

If  he  is  flrong  in  trumps,  and  has  a  fequence  of  queen, 
knave,  ten,  and  two  fmall  cards  of  a  fuit,  he  fhould  play 
the  highefl  of  his  fequence;  for  if  either  of  the  adverfaries 
fhould  trump  that  fuit  in  the  fecond  round,  being  alfo  flrong 
in  trumps,  he  will  make  the  remainder  of  that  fuit,  by  fetch¬ 
ing  out  their  trump8.  When  he  has  knave,  ten,  and  nine,  and 
two  fmall  cards  of  a  fuit,  he  may  play  in  the  like  manner. 

If  king,  queen,  and  knave,  and  one  fmall  card  of  any 
fuit,  is  the  cafe,  whether  flrong  in  trumps  or  not,  he 
fhould  play  the  king;  and  when  there  are  only  four  in  num¬ 
ber,  the  fame  method  of  play  fhould  be  obferved  by  in¬ 
ferior  fequences. 

When  weak  in  trumps,  he  fhould  begin  by  the  lowed  of 
the  fequence,  provided  he  has  five  in  number,  becaufe  if  his 
partner  has  the  ace  of  that  fuit  he  will  make  it.  If  he  has 
the  ace  and  four  fmall  cards  of  a  fuit,  and  weak  in  trumps, 
leading  from  that  fuit,  he  fhould  play  the  ace.  When  ftrong 
in  trumps,  the  game  may  be  played  otherwife. 

5  P  How 
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(a)  F\nejfe>  is  to  play  a  fmall  card  which  may  win,  keeping  the  fuperior  card  or  cards  to  lay  over  the  right  hand  ad¬ 
verfary. 

I 
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or  loin  every  tricl'.— S'uppofe  A  provided'he  has  four  winning  cards  ofsany-fmt;  or  fire  WhiHj* 
'  ‘  ‘  '  tricks  out  of  feven*  if  be  has  five,  winning  cards  of  any 

fuit ;  by  playing  two  rounds  of .*  trumps,  and  taking  out 
eight  of  them,  it  is  five  to  two  but  his  partner  has  a  third^*^*' 
trumo;  and  if  it  fhould  be  fo,  he  makes  the  .tricks  intended *  Beaufort 
WHISTON  (William),  an  Engliih  ? divine  of 


How  to  male  a  flam, 
and  B  partners  againfi  C  and  D,  and  C  to  deal,  A  to  have 
the  king,  knave,  nine,  and  feven  of  hearts,  which  are  trumps, 
a  quart-major  in  fpades,  a  tierce-major  in  diamonds,  and  the 
ace  and  king  of  cluhs.  Then  fuppofe  B  to  have  nine  fpades, 
two  clubs,  and  tvv©  diamonds.  Alfo  fuppofe  D  to  have  ace, 
queen,  ten,  and  eight  of  trumps,  with  nine  clubs,  and  C  to 
have  five  trumps  and  eight  diamonds.  A  leads  a  trump,  which 
D  wins,  and  1)  is  to  play  a  club,  which  his  partner  C  is  to 
trump  ;  C  leads  a  trump,  which  his  partner  D  wins  *  I)  then 
will  lead  a  club,  which  C  will  trump  \  and  C  will  play  a 
trump,  which  I)  will  win  ;  and  3)  having  the  bell  trump 
will  play  it ;  after  which  33-  having  feven  clubs  in  his.  hand, 
makes  them,  fo  that  lie  flams  A  and  B. 

How  to  play  any  hand  of  cards  according  to  the  nearefl  calcu¬ 
lations  of  his  partner’s  holding  certain  winning  cards  : 

2  That  he  has  not  one  certain  winning  card, 

is  -  -  -  2  to  I 

17  tO  2 
32  tQ  2 S 

5  to  2 
68 1  to  22 

547  ^  l5 6 
373  to  325 
4&1  to  222 


That  he  has  not  two  certain  winning  cards, 
’is 

But  it  is  about  5  to  4  that  he  has  one 
or  both,  or 

That  he  has  one  card  out  of  any  three  cer¬ 
tain  winning  cards,  is  about 
That  he  has  not  three  certain  winning 
cards,  is  about  31  to  1,  or 
That  he  has  not  two  of  them,  is  about  7 
to  2,  or  -  #  - 

That  he  has  not  one  of  them,  13  about  7 
to  6,  or  -  - 

That  he  holds  one  or  two  of  them,  is  in 
his  favour  about  13  to  6,  or* 

2*  or 


8  And  about  5  to  2  that  he  holds*  I, 
all  three  of  them. 

The  ufe  of  thefe  calculations  is  for  a  whift-player  to  play 
his  cards  to  the  moft  advantage.  For  infiance. 

As  the  firft  calculation  is  two  to  one  that  his  partner 
does  not  hold  one  certain  winning  card. — Suppofe^  then  a 
fuit  is  led,  of  which  the  fecond  player  has  the  king  and 
3  fmall  one  only,  he  fhould  put  on  the  king,  becaufe  the 
odds  are  in  his  favour  that  the  third  player  cannot  win  it. 
For  the  fame  reafon,.  when  he  is  fecond  player,  and  to  lead, 
he  fhould  play  a  king  in  preference  to  a  queen,  becaufe 
it  is  two  to  one  the  ace  does  not  take  it ;  but  it  is. five  to 
four  the  queen  will  be  taken  by  either  ace  or  king,  which 
may  be  in  the  third  hand. 

According  to  the  fecond  calculation,  of  its  being  five  to 
four  that  his  partner  holds  one  certain  winning  card  out  of 
any  two  1  If  he  ha&  two  honours,  in  any  fuit,  he  can  play 
to  an  advantage,.  knowing  it  is  five  to  four  in  favour  of  his 
partner’s  having  one  of  the  two*  honours  and  by  the  fame 
rule,  if  he  is  fecond  player,  having  a  queen  and  one  fmall  card, 
by  playing  the  queen  he  plays  five  to  four  againfi  liimfelf. 

It  is  obvious,  from  the  third  calculation,  which  proves  it 
to  be  five  to  two  that  his  partner  has  one  card  out  of  any 
three  certain  winning  cards,  that  he  who  plays  the  knave 
fecond  hand,  having  but  the  knave  and  one  finall  card 
of  the  fame  fuit,  mufi  play  five  to  two  againfi  himfelf, 
and  difeovers  his  game  to  a  great  difadvantage ;  for  which 
reafon,  he  fhould  play  the  lowed  of  any  fequence  which 
he  may  hold  in  his  hand,  as  the  knave,  if  he  has  king, 
queen,  and  knave  ;  the  ten,  if  he  has  queen,  knave,  and 
ten,  &c.  By  fo  doing,,  his  partner  has  an  opportunity  of 
judging  what  card  to  play  in  that  fuit,  according  to  the 
odds  for  or  againfi  him. 

From  the  above  calculation,  if  he  has  ace,  king,  and  two 
fmall  trumps,  he  is  entitled  to  win  four  tricks  out  of  fix, 


an  iLngiim  divine  ot  great 
parts,  uncommon  learning,  and  of  a  Angular  character,  was 
born  at  Norton  near.  Twycroffe  in  the  county  of  Leicef- 
ter,,  where  his  father  was  re£lor*  in  1667.  He  was  admit¬ 
ted  of  Clarehalk  Cambridge,- where  he  purfued  his  ftudies, 
particularly  infc.  the,  mathematics,  and  commenced  tutor  ; 
which  his  ill  health  -  at’  length  forced  him  to  decline.  .  Ha- 
ving  entered  into  orders,  he,  in  1694,  became  chaplain  to 
Dr°More  bifhop  oLNorwich  ;  and  in  this  fiation  he  publiih- 
ed  his  firft  work*  intitled,  A  New  Theory  of  the  Earth ,  &c. 
in  which*  he  undertook  to  prove  the  Mofaic  doctrine  of  the 
earth  perfectly  agreeable  to  reafon  and  philofophy.  This  work 
brought  no  fmall  reputation  to  the  author.  In  the  begin¬ 
ning  of  this  century  lie  was  made  Sir  Ifaac  Newton’s  de¬ 
puty,  and  afterwards  his  fucceflbr,  in  the  Lucafian  profef- 
forfhip  of  mathematics ;  when  he  refigned  a  living  he  had  in 
Suffolk,  and  went  to  refide  at  Cambridge.  About  this 
time  he  publifhed  feveral  fcientifical  works,  explanatory  of 
the  Newtonian  philofophy  ;  and  he  had  the  honour  of  be* 
ing  one  of  the  firft,  if  not  the  very  firft,  who  rendered  thofe 
principles  popular  and  intelligible 'to  the  generality  of  read* 
crs.  About  the  year  1 7 10,  he  was  known  to-  have  adopted 
Arian  principles,  and  was  forming  projects  to  fupport  and 
propagate  them  :  among  other  things,  he  had  transited  the 
Apoftolical  Conflitutions  into  Englifh,  which  favoured  the 
Arian  doarine,  and  which  he  afferted  to  be  genuine.  The 
confequenee  was*  that  he  was  deprived  of  bis  profefforfhip> 
and  banifhed  the  univerfity ;  he  nevertheless  purfued  hi* 
fcheme,  by  publilhing  the  next  year  his  Primitive  Chrifti# 
anity  Revived,  4  vols,  8vo.  for  which  the  convocation  fell 
upon  him  very  vehemently.  On  his  expulfiou  frotn  Cam* 
bridge,  Mr  Whifton  fettled  in  London  ;  where,  without 
fuffering  his  zeal  to  be  intimidated,  he  continued  to  write, 
and  to  propagate  his  Primitive  Chriftianity,  with  as  much  ar* 
dour  as  if  he  had  been  in  the  moil  flouri  firing  circumftances* 
In  1 7  2 1 ,  a  fubfeription  was  made  for  the  fupport  oi  his  fa* 
mily,  which  amounted  to  470 1.  bor  though  he  dtew  pro¬ 
fits  from  reading  aftronomical  and  philofophical  le&ures,  and 
alfo  from  his  publications,  which  were  very  numerous,  yet 
thefe  of  themfelves  would  have  been  very  infufficient :  nor, 
when  joined  vyith  the  benevolence  and  charity  of  thofe  who 
loved  and  efieemed  him  for  his  learning,  integrity,  and  pie* 
ty,  did  they  prevent  his  being  frequently  in  great  diflreis. 
tie  continued  long  a  member  of  the  church  of  England,  an  i 
regularly  frequented-  its  fervice,  though  he  difapproved  of 
many  things  in  it :  but  at  laft  he  went  over  to  the  Baptitle, 
and  attended  Dr  Foriier’s  meeting  at  Pinner’s  Hall,  Broad- 
ftreet.  Among  other  performances  not  fpecified  above,  be 
wrote  Memoirs  of  his  own  life  and  writings,  which  contain 
feme  curious  particulars. 

H.e  was  remarkable  for  fpeaking  the  plaineft  truths  en 
every  occafion,  and  to  perfons  of  every  degree.  During  the 
year  1725,  that  he,  with  Dr  Clarke,  Dr  Berkeley,  and 
others,  had  the  honour  to  attend  Queen  Caroline  on  a  cer¬ 
tain  day  of  every  week,  to  talk  of  the  progrefs  of  fcience, 
her  Majefty  one  evening  took  occafion  to  pay  him  a  juft 
compliment  on  his  truth  and  integrity,  requefting  that  he 
would,  with  his  ufual  plainnefs,  point  out  to  her  any  brut 
that  he  might  have  obferved  in  her  condudfi.  At  firft  1# 
begged  to  be  excufed,  adding,  that  few  perfons  could  bear 
to  have  their  faults  plainly  told  to  them,  and  leaft  oi  al 
royal  perfonages,  who,  from  their  elevation,  are  necefiarily 
furrounded  by  flatterers,  to  whole  lips  truth  is  a  ih anger. 
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KerMaJeftys replied,  that  he  was  to  confidefEer  not  afc  a 
queen,  but  a's  a  philofopher  ;  and  that  philofophy  is  of  very 
little  ufe,"  if  it  cannot  enable  its  profeffors  to  bear  without 
offence  truths  necefTary  to  their  own  improvement.  Upon 
this  he  told  her,  that  the  greateft  fault  which  he  had  obfer- 
ved  in  her  conduct,  was  her  indecent  behaviour  in  the  koufe 
of  God,  which,  he  nffured  her,  had  made  very  unfavourable 
imprefiions  on  the  minds  of  many  perfon*,  who,  coming  to 
town  from  diftant  parts  of  the  country,  had  gone  to  the 
chapel  to  obtain  a  fight  of  her  mhjefty,  the  king,  and  the 
royal  family.  The  Queen  made  no  reply  ;  but  in  about 
fix  weeks  afterwards  renewed  her  requeft,  that  Mr  Whifton 
would  point  out  the  moft  glaring  improprieties  in  her  con¬ 
duct.  To  this  he  anfwered,  that  he  had  laid  down  a  maxim 
from  which  lie  could  not  deviate,  never  to  point  out  to  any 
pcrfofi  more  than  one  fault  at  a  time,  and  never  to  give  a 
iecond  reproof  till  he  had  obferved  fome  good  confequence 
to  have  arifen  from  the  firft  (a).  Much  to  the  Queen’s 
honour,  fhe  was  pleafed  with  this  plain- dealing,  and  conti¬ 
nued  to  think  favourably  of  Mr  Whillon.  This  honeft,  but 
whim  lie  al  and  credulous  man,  died  in  1762,  at  the  advan¬ 
ced  age  or  95. 

WHITBY  (Dr  Daniel),  a  very  learned  Englifh  writer, 
was  born  in  1638,  and  bred  at  Oxford  ;  where,  in  i664,he 
v/as  elected  perpetual  fellow  of  his  college.  He  afterward 
became  chaplain  to  Dr  Seth  Ward,  bilhop  of  Salifbury  5 
who  collated  him  in  1668  to  the  prebend  of  Yatcfbury  in 
that  church,  and  foon  after  to  that  of  Hufborn  and  Bur- 
bach.  In  1672  he  was  admitted  chanter  of  the  faid  church, 
cn  the  death  of  Mr  John  South,  and  then,  or  foon  after,  rec¬ 
tor  of  St  Edmund’s  church  in  Salifbury.  He  was  made  a 
prebendary  of  Taunton  Regis  in  1696,  and  died  in  1726. 
He  was  ever  flrangely  ignorant  of  worldly  affairs,  even  to 
a  degree  that  is  fcarcely  to  be  conceived.  His  writings  are 
numerous,  and  well  known  ;  particularly  his  Commentary  on 
the  New  Teflament. 

Whitby,  a  fea-port  town  in  the  North  Riding  of  York¬ 
shire,  feated  on  the  river  Efk,  near  the  place  where  it  falls 
into  the  fea.  The  lioufes  are  neat,flrong,  and  convenient;  the 
number  of  inhabitants  about  9000.  Ship-building  is  their 
principal  manufacture.  W.  Long.  o.  24.  N.  Lat.54.30. 

WHITE,  one  of  the  colours  of  natural  bodies. 

If  Hite  of  the  Eye ,  denotes  the  firft  tunic  or  coat  of  the 
eye,  called  albuginea .  See  Anatomy,  n°  142. 

White  of  an  Egg,  See  Albumen  and  Egg. 

White  Friars ,  a  name  common  to  feveral  orders  of  monks, 
from  being  clothed  in  a  white  habit. 

White  Sea ,  is  a  bay  of  the  Frozen  Ocean,  fo  called  in 
the  north  part  of  Mufcovy,  lying  between  Ruffian  Lapland 
and  Samoicda  ;  at  the  bottom  of  which  fland3  the  city  of 
Archangel.  This  was  the  chief  port  the  Ruffians  had  before 
their  conquefl  of  Livonia. 

White  Colour  for  painting.  See  Chemistry,  n<>  703. 

White  Copper.  See  Chemistry,  n®  1157. 

White  Drop,  Ward’s.  See  Chemistry,  n°  746. 

White  ] ron ,  or  Tin.plate ,  iron-plates  covered  over  with 
tin  ;  for  the  method  of  making  which,  fee  Latte  n. 

In  1681  tin-plates  were  manufactured  in  England  by  one 
Andrew  Yarranton,  who  had  been  fent  to  Bohemia  to  learn 
the  method  of  making  them.  But  the  manufacture  was 
foon  afterwards  difeontinued.  It  was  revived  again  in  1740, 
and  is  how  arrived  at  as  great,  if  not  greater,  perfection  in 
this  country  than  in  any  other. 

White  Lead.  See  Chemistry,  n°  875. 

White  Throaty  in  ornithology.  See  Motacilla. 


WHITEFIELD  (George),  the  celebrated  preacher WWtefi eld# 
among  the  people  called  Methodijlsy  was  born  in  the  year  kaverL 
1  y  14^  at  the  Bell  in  the  city  of  Gloucefteiv  which  was  then 
kept  by  his  mother.  At  about  1 2  years  of  age  he  was  put 
to  a  grammar- fcliool ;  but  his  mother  entering  into  a  fecond 
marriage,  which  proved  a  difadvantageous  one,  he,  when 
about  15,  put  on  a  blue  apron,  and  ferved  her  in  the  capa¬ 
city  of  a  drawer  or  waiter.  After  continuing  about  a  year 
in  this  fervile  employment,  fhe  turned  over  the  bufmefs  to 
his  brother ;  who  marrying,  and  George  not  agreeing  with 
his  filter- in -law,  he  left  the  inn.  Some  time  after,  meeting 
with  an  old  fchool-fellow,  then  a  fervkor  in  Pembroke  col¬ 
lege,  Oxford,  he  v/as  induced  to  attempt  getting  into  the 
fame  college  in  a  like  capacity,  and  fucceeded.  Here  Mr 
Whitefield,  who  from  his  own  account  appears  to  have  al¬ 
ways  had  a  ftrong  tinCture  of  enthufiafm  in  his  conftitution 
from  his  very  childhood,  diftinguifhed  himfelf  by  the  aufte- 
rities  of  his  devotion,  and  acquired  confiderable  eminence  in 
fome  religious  affemblies  in  that  city.  At  the  age  of  21, 
the  fame  of  his  piety  recommended  him  fo  effectually  to 
Dr  Benfon,  then  bifhop  of  Gloucefter,  that  he  made  him  a 
voluntary  offer  of  ordination.  Immediately  after  this  regu¬ 
lar  admiffion  into  the  miniftry,  Mr  Whitefield  applied  him¬ 
felf  to  the  moft  extraordinary,  the  moft  indefatigable,  duties 
of  his  character,  preaching  daily  in  prifons,  fields,  and  open 
flreets,  wherever  he  thought  there  would  be  a  likelihood  of 
making  profelytes.  Having  at  length  made  himfelf  univer- 
fally  known  in  England,  he  embarked  for  America,  where 
the  tenets  of  Methodifm  began  to  fpread  very  fall  under  his 
friends  the  Wefieys ;  and  firft  determined  upon  the  inftitu- 
tion  of  the  orphan  -houfe  at  Georgia,  which  he  afterwards 
effected.  After  a  long  courfc  of  peregrination,  his  fortune 
increafed  as  his  fame  extended  among  his  followers,  and  he 
ereCted  two  very  extenfive  buildings  for  public  worihip, 
under  the  name  of  Tabernacles  ;  one  in  Tottenham  Court 
Road,  and  the  other  in  Moorfields.  Here,  with  the  help 
of  fome  afiiftants,  he  continued  for  feveral  years,  attended 
by  very  crowded  congregations,  and  quitting  the  kingdom 
only  occafionally.  Befides  the  two  tabernacles  already 
mentioned,  Mr  Whitefield,  by  being  chaplain  to  the  coun- 
tefs  dowager  of  Huntingdon,  was  connected  with  two  other 
religious  meetings,  one  at  Bath,  and  the  other  at  Tun- 
bridge,  chiefly  ereCted  under  that  lady’s  patronage.  By  a 
lively,  fertile,  and  penetrating  genius,  by  the  moft  unwearied 
zeal,  and  by  a  forcible  and  perfuafive  delivery,  he  never  fail- 
ed  of  the  defired  effeCt  upon  his  ever  crowded  and  admiring 
audiences.  America,  however,  which  always  engaged  much 
of  his  attention,  was  deitined  to  clofe  his  eyes ;  and  he  died 
at  Newberry,  about  40  miles  from  Bolton  in  New  England, 

in  1770.  .  _  ,  .  , 

WHITEHAVEN,  :a  fea-port  town  of  Cumberland, 
with  a  market  on  Tburfdays,  and  one  fair  on  Augult  1  ft 
for  merchandife  and  toys.  It  is  feated  on  a  creek  of  the 
fea,  on  the  north  end  of  a  great  bergh  or  hill,  wafhed  by 
the  tide  of  flood  on  the  weft  fide,  where  there  is  a  large 
rock  or  quarry  of  hard  white  ftone,  which  gives  name  to 
the  place,  and  which,  with  the  help  of  a  ftrong  (tone-wall, 
fecures  the  harbour,  into  which  fmall  barks  may  enter.  It 
is  lately  much  improved  in  its  buildings,  and  noted  for  its 
trade  in  pit-coal  and  fait,  there  being  near  it  a  prodigious 
coal-mine,  which  runs  a  confiderable  way  under  the  fea. 

They  have  a  cuftomhoufe  here  ;  and  they  carry  on  a  good 
trade  to  Ireland,  Scotland,  Chefter,  Briftol,  and  other  parts. 

It  is  10  miles  fouth  weft  of  Cockermouth,  and  289  north® 
weft  of  London.  W.  Long.  3.  6.  N.  ^at.  54.  30*  . 

5p2  WHITENESS, 


(a)  Bifhop  Berkeley  was  prefent  at  thefe  convcrfations,  and  from  his  fon  we  received  the  account  which  we  have  gt. 
ven  of  them.  They  are  likewife  mentioned,  but  not  ftated  fo  accurately,  by  Bilbo?  Newton  m  his  own  Tile. 


Whiten  eft 

I! 

Whyte. 
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WHITENESS,  the  quality  which  denominates  or  con- 
flitutes  a  body  white. 

WHITES,  or  Fluor  Albas.  See  Medicine,  nQ  250. 

WHITING,  in  ichthyology.  See  Gadus. 
WHITLOW,  or  Whitloe.  See  Surgery. 

WHITSUN-Farthings,  other  wife  called  Smoke- far¬ 
things  or  Qua  dr  antes  Pentecoflales ,  a  compofition  for  offerings 
which  were  anciently  made  in  Whitfim-week  by  every  man 
iti  England,  who  occupied  a  honfe  with  a  chimney,  to  the 
cathedral  church  of  the  diocefe  in  which  he  lived. 

WHITSUNDAY,  a  folemn  feftivai  of  the  Chriftian 
church,  obferved  on  the  fiftieth  day  after  Eaiter,  in  me¬ 
mory  of  the  defeent  of  the  Holy  Gliofl  upon  the  apoftles 
in  the  vifible  appearance  of  fiery  cloven  tongues,  and  of 
thofe  miraculous  powers  which  were  then  conferred  upon 
them. 

It  is  called  Whit  run  Jay  y  or  White- Sunday  ;  becaufe  this 
being  one  of  the  dated  times  for  baptifm  in  the  ancient 
church,  thofe  who  were  baptifed  put  on  white  garments, 
as  types  of  that  fpiritual  purity  they  received  in  b?ptifm. 
As  the  defeent  of  the  Holy  Ghofi  upon  the  apoltles  hap¬ 
pened  upon  the  day  which  the  Jews  called  Pentecofty  this 
feftival  retained  the  name  of  Pentecojl  among  the  Chriftians. 

Whitsunday  IJley  one  of  the  New  Hebrides,  which  lies 
about  four  miles  to  the  fouth,  runs  in  the  fame  direction, 
and  is  of  the  fame  length,  having  more  fl oping  expolures 
than  Aurora  :  it  appears  to  be  better  inhabited,  and  to 
contain  more  plantations. 

WHORTLEBERRY.  See  Vaccinium. 

WHYTT  (Dr  Robert),  an  eminent  phyfician,  born  at 
Edinburgh  on  the  6th  September  1 7 14,  was  the  fon  of 
Robert  Whytt,  Efq;  of  Bennochy,  advocate.  This  gentle¬ 
man  died  fix  months  before  tlve  birth  of  our  author,  who 
had  alfo  the  misfortune  to  be  deprived  of  his  mother  before 
he  had  attained  the  feventh  year  of  his  age.  After  receiving 
the  firfl  rudiments  of  fchool-education,  he  was  fent  to  the 
univerfity  of  St  Andrew’s  ;  and  after  the  ufual  courfe  of 
inflrudlion  there,  in  clafiical.  philofophical,  and  mathemati¬ 
cal  learning,  he  came  to  Edinburgh,  where  he  entered  upon 
the  ftudy  of  medicine,  under  thofe  eminent  medical  teachers, 
Monro,  Rutherford,  Sinclair,  Plummer,  Alfton,  and  Innes. 
After  learning  what  was  to  be  acquired  at  this  univerfity  v 
in  the  profecution  of  his  ftudies  he  vifited  foreign  countries; 
and  after  attending  the  molt  eminent  teachers  at  London, 
Paris,  and  Leyden,  he  had  the  degree  of  Dodtor  of  Phyfic 
conferred  upon  him  by  the  univerfity  of  Rheims  in  1736, 
being  then  in  the  2  2d  year  of  his  age. 

Upon  his  return  to  his  native  country,  he  had  the  fame 
honour  alio  conferred  upon  him  by  the  univerfity  of  St  An¬ 
drew’s  ;  where  he  had  before  obtained,  with  applaufe,  the 
degree  of  Mailer  of  Aits. 

Not  long  afterwards,  in  the  year  1737,  he  was  admitted 
a  Licentiate  of  Medicine  by  the  Royal  College  of  Phylici* 
ans  of  Edinburgh  ;  and  the  year  following  he  was  raifed  to 
the  rank  of  a  Fellow  of  the  College.  From  the  time  of  his 
admiftion  as  a  licentiate,  he  entered  upon  the  practice  of 
phyiic  at  Edinburgh  ;  and  the  reputation  which  he  acqui¬ 
red  for  medical  learning,  pointed  him  out  as  a  fit  fucceffor 
for  the  firfl  vacant  chair  in  the  univerfity.  Accordingly, 
when  ,Dr  Sinclair,  whole  eminent  medical  abilities,  and 
p erl u alive  powers  of  oratory,  had  contributed  not  a  little 
to  the  rapid  advancement  of  the  medical  fchocl  of  Edin¬ 
burgh,  found  that  thofe  confpicuous  talents  which  he  poi- 
fefled  could  r.o  longer  be  exerted  in  the  manner  which 
they  once  had  been  when  he  enjoyed  bodily  vigour  unim¬ 
paired  by  age  and  powers  of  mind  unclouded  by  difeafe, 
he  refigned  his  academical  appointments  in  favour  of  Dr 
Whytt. 
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This  admiffion  into  the  college  took  place  qn  the  20th 
of  June  1746  ;  and  he  began  his  firfl  courfe  of  the  inftitu-  * 
tions  of  medicine  at  the  commencement  of  the  next  winter- 
feffion.  The  abilities  which  he  difplayed  from  his  acade¬ 
mical  chair,  in  no  particular  difappointed  the  expectation* 
which  had  been  formed  of  his  lectures.  The  Latin  tongue 
was  the  language  of  the  univerfity  of  Edinburgh  ;  and  he 
both  fpoke  and  wrote  in  Latin  with  fingular  propriety,  ele¬ 
gance,  and  perfpicuity.  At  that  time  the  fyftem  and  fenti- 
ments  of  Dr  Bcerhaave,  which,  notwithilanding  their  errors, 
muff  challenge  the  admiration  of  latefl  ages,  'were  very  ge¬ 
nerally  received  by  the  moft  intelligent  phyficians  in  Britain, 
Dr  Whytt  had  no  fuch  idle  ardour  for  novelties  as  to  throw 
them  entirely  afide  becaufe  he  could  not  follow  them  in 
every  particular.  The  inftitutions  of  Dr  Boerhaave,  there¬ 
fore,  fumifhed  him  with  a  text  for  his  le&ures ;  and  he  was 
no  lefs  fuccefsful  in  explaining,  illuftrating,  and  eftablifhing 
the  lentiments  of  the  author,  when  he  could  freely  adopt 
them,  than  in  refuting  them  by  clear,  conne&ed,  and  deci- 
five  arguments,  when  he  had  occaiion  to  differ  from  him. 
The  opinions  which  he  himfelf  propofed,  were*  delivered  and 
enforced  with  fuch  acuteneis  of  invention,  fuch  difplay  of 
fadts  and  foice  of  argument,  as  could  rarely  fail  to  gain 
univerial  affent  from  his  numerous  auditors  ;  but  free  from 
that  fell- fufficiency  which  is  ever  the  offspring  of  ignorance 
and  conceit,  he  delivered  his  concluiions  with  becoming 
modefly  and  diffidence. 

From  the  time  that  he  firfl  entered  upon  an  academical 
appointment,  till  the  year  1756,  his  prelections  were  con¬ 
fined  to  the  inftitutions  of  medicine  alone.  But  at  that 
period  his  learned  colleague  Dr  Rutherford,  who  then  filled 
the  practical  chair,  who  had  already  taught  medicine  at 
Edinburgh  with  univeral  applaufe  for  more  than  thirty 
years,  and  who  had  been  the  firfl  to  begin  the  inflitution  of 
clinical  kdtures  at  the  Royal  Infirmary,  found  it  neceflary 
to  retire  from  the  fatiguing  duties  of  an  office  to  which  the 
progrefs  of  age  rendered  him  unequal.  On  this  crifis  Dr 
Whytt,  Dr  Monro,  fen.  and  Dr. Cullen,  each  agreed  to 
take  a  fhare  in  an  appointment  in  which  their  united  exertions 
promifed  the  higheft  advantages  to  the  univerfity.  By  this 
arrangement  ftudents,  who  had  an  opportunity  of  daily 
witnefling  the  practice  of  three  fuch  teachers,  and  of  hearing 
the  grounds  of  that  pradlice  explained,  could  not  fail  to  de¬ 
rive  the  moft  Hid  advantages. 

In  thefe  two  departments,  the  inftitutions  of  medicine  in 
the  univerfity,  and  the  clinical  kdtures  in  the  Royal  In¬ 
firmary,  Dr  Whytt’s  academical  labours  wrtre  attended  with 
the  moft  beneficial  confequences  both  to  the  ftudents  and  to 
the  univerfity.  But  not  long  after  the  period  we  have  laft 
mentioned,  his  ledt  ures  on  the  former  of  thefe  fubjeds  un¬ 
derwent  a  very  confiderable  change.  About  this  time  the 
iiluftrious  Gaubius,  who  had  fucceeded  to  the  chair  or  Botr- 
haave,  favoured  the  world  with  his  InjHtutioms  Pathologic* 
This  branch  of  medicine  had  indeed  a  place  in  the  text 
which  Dr  Whytt  formerly  fallowed ;  but,  without  detrac¬ 
ting  from  the  charadter  of  Dr  Boer  have,  it  may  jtiilly  be 
faid,  that  the  attention  he  had  bellowed  upon  it  was  not 
equal  to  its  importance.  Dr  Whytt  was  feniible  of  the 
improved  ftate  in  which  pathology  now  appeared  in  the 
writings  of  Bocrhaave’s  fucceffor  ;  and  he  made  no  delay 
in  availing  himfelf  of  the  advantages  which  were  then  af¬ 
forded. 

In  the  year  1762,  his  pathological  kdtures  were  entirely 
new-modelled.  Following  the  publication  of  Gaubius  as 
a  text,  he  delivered  a  comment,  which  was  read  by  every 
intelligent  ftudent  with  the  moft  unfeigned  fatisfadtion.  In 
thefe  ledtures  he  collected  and  condenied  the  fruits  of  ac¬ 
curate  obfervation  and  long  experience.  Enriched  by  all 
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the  opportunities  of  information  which  he  had  enjoyed,  and 
y  all  the  difeernment  which  he  was  capable  of  exerting, 
they  were  juftly  confidered  as  his  moil  finifhed  produdion. 

For  a  period  of  more  than  twenty  years,  during  which 
/he  was  juftly  held  in  the  highefl  efteem  as  aledurerat 
Edinburgh,  it  may  readily  be  iuppofed  that  the  extent  of 
nis  pradice  correfponded  to  his  reputation.  In  fad,  he  re* 
reived  both  the  firft  emoluments,  and  the  highett  honours, 
which  could  here  be  obtained.  With  exter.five  practice  in 
Edinburgh,  he  had  numerous  confutations  from  other  places. 
His  opinion  on  medical  fubjeds  was  daily  requeued  by  his 
moll  eminent  contemporaries  in  every  part  of  Britain. 
Foreigners  of  the  firft  diftindion,  and  celebrated  phyficians 
n  the  molt  remote  parts  of  the  Biitifh  empire,  courted  an 
ntercourfc  with  him  by  letter.  Befides  private  testimonies 
>f  efteem,  many  public  marks  of  honour  were  conferred 
upon  him  h6th  at  home  and  abroad.  In  1 7 5 2 >  he  was 
elected  a  fellow  of  the  Royal  Society  of  London  ;  in  1761, 
he  was  appointed  full  phyfician  to  the  king  in  Scotland  \ 
jand  in  1764,  he  was  chofen  prefident  of  the  Royal  College 
jpf  Phyficians  at  Edinburgh. 

But  the  fame  which  Dr  Whytt  acquired  as  a  practition¬ 
er  and  teacher  of  medicine,  were  not  a  little  increaled  by 
the  information  which  he  communicated  to. the  medical 
world  in  different  publications.  His  celebrity  as  an  author 
(was  ftill  more  extenlive  than  his  reputation  as  a  profeffor. 

|  His  firft  publication,  An  Effay  on  the  Vital  and  other  In- 
Voluntary  Motions  ot  Animals,  although  it  had  been  begun 
foon  after  he  had  finifhed  his  academical  courfc  ot  medical 
education,  did  not  come  from  the  prets  till  1751  ;  a  period 
of  ftfteen  years  from  the  time  that  he  had  finifhed  his  aca¬ 
demical  coiirfe,  and  obtained  a  degree  in  medicine  :  but  the 
delay  of  this  publication  was  fully  compeniated  by  the  mat¬ 
ter  which  it  contained,  and  the  improved  form  under  which 
it  appeared. 

The  next  fubjed  which  employed  the  pen  of  Dr  Whytt 
was  one  of  a  natuie  more  immediately  pradical.  His  Effay 
on  the  Virtues  of  Lime-water  and  Soap  in  the  Cure  of  the 
Stone,  firit  made  its  appearance  in  a  feparate  volume  in  1752. 
Part  of  this  fecond  work  had  appeared  feveral  years  before  in 
the  Edinburgh  Medical  Effays  :  but  it  wa3  now  prefented 
to  the  world  as  a  diftind  publication  with  many  improve¬ 
ments  and  additions. 

His  third  work,  intitlcd  Phyfiological  Effays,  was  firft 
pijblifhed  in  the  year  17 55.*  This  treatife  confifted  of  two 
parts  ;  ift,  An  Inquiry  into  the  Caufes  which  promote  the 
Circulation  of  the  Fluids  in  the  very  fmall  Vtffels  of  Ani¬ 
mals ;  and  2dly,  Obfervations  on  the  Senfibility  and  Irrita¬ 
bility  of  the  Parts  of  Men  and  other  Animals,  occafioned 
by  Dr  Haller’s  treatife  on  that  lubjed.  The  former  of 
thefe  may  be  confidered  as  an  extenfion  and  farther  illu- 
ft ration  of  the  fentiments  which  he  had  already  delivered  in 
h*s  Effay  on  the  Vital  Motions,  while  the  latter  was  on  a 
fubjed  of  a  controverfial  nature.  In  both  he  difplayed  that 
acutenefs  of  genius  and  firength  of  judgment  which  appear¬ 
ed  in  his  former  writings. 

From  the  time  at  which  his  Phyfiological  Effays  v/ere 
publiftied,  feveral  years  were  probably  employed  by  our 
author  in  preparing  for  the  prefs  a  larger  and  perhaps  a 
more  important  work  than  any  yet  mentioned,  his  Obfer- 
vat  ions  on  the  Natuie,  Caufes,  and  Cure  of  tliofe  Diforders 
which  are  commonly  called  nervous,  hypochondriac,  and  hy- 
Jltric.  This  elaborate  and  ufeful  work  was  publifhed  ip.  the 
year  1764.  > 

The  laft  of  Dr  Whvtt’s  writings  is  intitled,  Obfervationa 
on  the  Dropfy  in  the  Brain.  This  treatife  did  not  appear 
till  two  years  after  his  death  ;  when  all  his  other  works 
were  collected  and  publifhed  in  one  quarto  volume,  under 
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the  diredion  of  his  fon  and  of  hia  intimate  friend  the  late 
Sir  John  Pringle. 

Bdides  thefe  five  works,  he  wrote  many  other  papers,, 
which  appeared  in  different  periodical  publications ;  par¬ 
ticularly  in  the  Philofophical  Tranfadions,  the  Medical 
Effays,  the  Medical  Obfervations,  ar.d  the  Phyfical  and  Li¬ 
terary  Effays. 

At  an  early  period  of  life,  foon  after  he  had  fettled  as  a 
medical  praditioner  in  Edinburgh,  he  entered  into  the  mar- 
vi T4 ig  unfp  vv^s  Mifs  Rohertfon.  lifter  to  Ge— 
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ried  ftatc.  H»s  firft  wife  was  Mifs  Rohertfon,  filler  to  Ge^ 
neral  Rohertfon  governor  ©f  New  York.  By  her  he  had 
two  children  ;  both  of  whom  died  in  early^  infancy,  and 
their  mother  did  not  long  furvive  them.  A  few  years 
after  the  death  of  his  firft  wife,  he  married  as  a  fecond 
wife  Mifs  Balfour,  filler  to.  James  Balfour,  Efq;  of  Pil- 
rig.  By  her  he  had  fourteen  children  ;  but  in  thefe 
alfo  he  was  in  fome  refpeds  unfortunate  ;  for  fix  of  them 
only  furvived  him,  three Vons  and  three  daughters,  and  of 
the  former  two  are  lince  dead.  Although  the  feeling 
heart  of  Dr  Whytt,  amidft  the  diftreffes  of  his  family, 
mull  have  often  fuffered  that  uueafinefs  and  anxiety  which 
in  fuch  circumflances  is  the  unavoidable  confequence  of  pa-, 
rental  affedion  and  conjugal  love  ;  yet  he  enjoyed  a  large 
(hare  of  matrimonial  felicity.  But  his  courfe  ot  happinefa 
was  terminated  by  the  death  of  his  wife,  which  happened 
in  the  year  1764  :  and  it  is  not  improbable  that  this  event, 
had  fome  fhare  in  battening  his  own  death  ;  lor  in  the  be¬ 
ginning  ot  the  year  1765  his  health  was  fo  far  impaired, 
that  he  became  incapable  of  his  former  exertions.  A  tedi¬ 
ous  complication  of  chronical  ailments,  which  chiefly  ap¬ 
peared  under  the  form  of  diabetes,  was  not  to  be  refilled  by 
all  the  medical  (kill  which  Edinburgh  could  afford  :  and  at 
length  terminated  in  death,  on  the  15th  of  April  1 766,  ir» 
the  5  2d  year  of  his  age. 

W1BURGH,  a  considerable  town  of  Denmark,  in  North 
Jutland,  with  a  bifhop's  fee,  remarkable  for  being  the  feat 
of  the  chief  court  of  juftice  in  the  province.  The  halt 
where  the  council  affembles  has  the  archives  of  the  country,, 
and  efcaped  the  terrible  fire  that  happened  in  the  year  1726, 
and  which  burned  the  cathedral-church,  that  of  the  Black. 
Friars,  the  town-houfe,  and  the  bilhop’s  palace  ;  but  they 
have  all  been  rebuilt  more  magnificent  than  before  It  is- 
feaced  on  the  lake  Weter,  in  a  peninfula,  25  miles  north- 
weft  of  Slefwick,  and  1  10  north- by- weft  of  Copenhagen^ 
E.  Long.  9.  50.  N*  Lat.  56.  20. 

WICKER,  lignifics  made  of  fmall  twigs. 

WICKET,  a  fmall  door  in  the  gate  of  a  fortified  place,. 
&c.  or  a  hole  in  a  door  through  which  to  view  what  paffes 
without. 

WICKLIFF  (John),  the  firft  divine  in  Europe  who 
had  refolntion'  to  attempt  a  reformation  of  religion,  was 
born  about  the  year  1324,  in  the  parilh  of  Wycliff,  near 
Richmond,  in  Yorkfhire.  He  was  educated  at  Oxford*, 
firit  in  Queen’s,  and  afterwards  in  Merton  college,  of  which, 
he  was  aprobationer-fellovv.  Having  acquired  the  reputa¬ 
tion  of  a  man  of  great  learning  and  abilities,  in  1361  he 
was  chofen  mailer  of  Baliol-hall,.  and  in  1365  conftituted 
warden  of  Canterbury  college,  by  the  founder  archblihop 
Simon  de  Iflip  ;  but  was,  in  1367,  ejected  by  the  regulars, 
together  with  three  fecular  fellows.  He  thought  their  pro¬ 
ceedings  arbitrary,  and  therefore  appealed  to  the  pope  ;  but 
iriftead  of  obtaining  redrefs,  in  1370  the  ejedment  was  con¬ 
firmed.  This  disappointment  probably  contributed  fome- 
what  towards  his  enmity  to  the  fee  ot  Rome,  or  rather  to 
confirm  that  enmity  ;  for  he  had  long  before  written  againifc. 
the  pope’s  exa&ions  and  corruptions  of  religion.  How¬ 
ever,  his  credit  in  the  univcriity  continued  ;  for  having  taken' 
the  degree  of  dodor  in  divinity,  he  read  public  ieduresn 
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WicMiff,  with  great'  applaufe  ;  in  which  he  frequently  expoied  the 
U  tcklow,  Jmp0|ition8  of  the  Mendicant  friars.  About  this  time  he 
publifhed  a  defence  of  his  fovereign  Edward  III.  againft 
the  pope,  who  had  infifted  on  the  homage  to  which  his  pre- 

•  deceffor  king  John  had  agreed.  This  defence  was  the  caufe 
of  WicklifPs  introduction  at  court,  and  of  his  being  fent 
one  of  the  ambaffadors  in  1374  to  Bruges,  where  they  met 

*  the  pope's  nuncios,  in  order  to  fettle  fevcral  ccclefiaftical 

matters  relative  to  the  pope’s  authority.  In  the  mean  time 
Wickliff  was  prefented  by  the  king  to  the  reCtory  of  Lutter¬ 
worth  in  Leicefterfhire,  and  in  1375  he  obtained  a  prebend 
in  the  church  of  Weftbury  in  Gloucefterfhire.  Wickliff  con¬ 
tinued  hitherto,  without  moleftation,  to  oppofe  the  papal 
authority  ;  but  in  1377  a  bull  was  fent  over  to  the  arch- 
bifhop  of  Canterbury,  and  to  Courtney  bifhop  of  London, 
ordering  them  to  fecure  this  arch*heretic,  and  lay  him  in 
irons ;  at  the  fame  time  the  pope  wrote  to  the  king,  re- 
quefting  him  to  favour  the  bifhops  in  the  profecution  :  he 
alfo  fent  a  bull  to  Oxford,  commanding  the  univerfity  to 
give  him  up.  Before  thefe  bulls  reached  England  Edward 
III.  was  dead,  and  Wickliff,  protected  by  John  duke  of 
Lancafter,  uncle  to  Richard  II.  favoured  by  the  queen  mo¬ 
ther,  and  fupported  by  the  citizens  of  London,  eluded  the 
perfecution  of  pope  Gregory  IX.  who  died  in  1 3 7 B .  In 

the  following  year  this  intrepid  reformer  prefented  to  parlia¬ 
ment  a  fevere  paper  again!!  the  tyrannyjof  Rome,  wrote 
again!!  the  papal  fupremacy  and  infallibility,  and  publifhed 
a  book  On  the  Truth  of  ^the  Scriptures ,  intended  to  prepare  the 
way  for  an  Englifh  tranflation  of  them,  in  which  he  had 
made  confiderable  progrefs.  In  1381  he  publifh  Sixteen 
Conclufton$\  in  the  firf!  of  which  he  ventured  to  expofe  the 
grand  article  of  tranfubftantiation.  Thefe  conclufions  being 
condemned  by  the  chancellor  of  Oxford,  Wickliff  appealed 
to  the  king  and  parliament ;  but  being  deferted  by  his  un- 
fleady  patron  the  duke  of  Lancafler,  he  was  obliged  to 
make  a  confefiion  at  Oxford  ;  and  by  an  order  from  the 
king  was  expelled  the  univerfity.  He  now  retired  to  his 
living  of  Lutterworth,  where  he  finiihed  his  tranflation  of 
the  bible.  This  verfion,  df  which  there  are  feveral  manu- 
icript  copies  in  the  libraries  of  the  univerfities,  Dritifh 
Mufeum,  &c.  is  a  very  literal  tranflation  from  the  Latin 
vulgate.  In  1383  he  was  fuddenly  flruck  with  the  palfy  ; 
a  repetition  of  which  put  an  end  to  his  life  in  December 
1384.  He  was  buried  in  his  own  church,  where  his  bones 
were  fuffered  to  ref!  in  peace  till  the  year  1428,  when,  by 
an  order  from  the  pope,  they  were  taken  up  and  burnt. 

- — Befides  a  number  of  works  that  have  been  printed,  he 
left  a  prodigious  number  of  manuferipts  ;  an  accurate  lift 
of  which  may  be  feen  in  bifhop  Tanner’s  Bib.  Brit .  Hib. 
Some  of  them  are  in  the  Bodleian  Library,  others  in  the 
Britifh  Mnfeum,  &c. 

Wickliff  was  doubtlefs  a  very  extraordinary  man,  confi- 
dering  the  times  in  which  he  lived.  His  natural  fagacity 
difeovered  the  abfurdities  and  impofitions  of  the  church  of 
Rome,  and  he  had  the  honefly  and  retolution  to  promulgate 
his  opinions,  which  a  little  more  fupport  would  probably 
have  enabled  him  to  eflablifh  :  they  were  evidently  the 
foundation  of  the  fubfequent  reformation. 

WICKLOW,  a  county  of  Ireland,  in  the  province  of 
Leinfter;  bounded  on  the  north  by  the  county  of  Dublin  ; 
on  the  eaf!  by  the  Irifh  Sea;  on  the  fouth  by  Wexford  ; 
and  on  the  wefl  by  Kildare  and  Catherlough.  It  is  33 
miles  in  ici  gth,  20  in  breadth,  and  indifferently  fruitful. 
It  contains  54  parifhes,  and  fends  10  members  to  parliament. 

Wicklow,  the  capital  of  a  county  of  the  fame  name,  in 
Ireland ;  feated  on  the  fea-fide,  with  a  narrow  harbour,  at 
the  mouth  of  the  river  Leitrim,  over  which  ftands  a  rock, 


iidlead  of  a  ckftle,  fur  rounded  by  a  ftf&ng  Wall,  ; 24  mile!  Wid?eni 
fouth  of  Dublin.  W.  Long.  6-  7.  N.  Lat.  52.  55. 

WIDGEON,  in  ornithology.  See  Anas.  WHdcrucft, 

WIDOW,  a  woman  who  has  loft  her  hufband.  vT,«w 

WIFE,  a  married  wortian,  or  one  joined  with,  and  under 
the  protedlion  of,  an  hufband.  See  Husband. 

Isle  of  WIGHT,  an  ifland  lying  on  the  fouth  coafl  of 
Hampfhire,  from  which  it  is  feparated  by  a  narrow  channel. 

It  is  about  2 1  miles  in  length,  and  13  in  breadth.  It  is 
nearly  divided  into  equal  parts  by  the  river  Mede  or  Cowes, 
which  rifing  in  the  fouthern  angle,  enters  at  the  northern, 
into  the  channel,  oppofite  the  mouth  of  Southampton  Bay. 

The  fouth  coafl  is  edged  with  very  deep  cliffs  of  chalk  and 
freeflone,  hollowed  into  caverns  in  various  parts.  The  weft; 
fide  is  fenced  with  ridges  of  rocks,  of  which  the  mod  re¬ 
markable  are  thofe  called,  from  their  fharp  extremities,  the 
Needles.  Between  the  ifland  and  the  main  are  various  fand- 
banks,  efpecially  off  the  eaftern  pait,  where  is  the  fafe  road 
of  St  Helen’s.  Acrofs  the  ifland,  from  eaf!  to  weft,  runs  a 
ridge  of  hills,  forming  a  trad!  of  fine  downs,  with  a  chalky 
or  marly  fail,  which  feed  a  great  number  of  fine-fleeced 
fheep.  Rabbits  are  alfo  very  plentiful  here.  To  the  north 
of  this  ridge  the  land  is  chiefly  pafture  :  to  the  fouth  of  it 
is  a  rich  arable  country,  producing  great  crops  of  corn.  The 
variety  of  profpedts  which  this  ifland  affords,  its  mild  air, 
and  the  neat  manner  in  which  the  fields  are  laid  out,  render 
it  a  very  delightful  fpot.  It  i3  devoted  almoft  folely  to 
hufbandry,  and  has  no  manufa&ory.  It  is  one  of  the  prin¬ 
cipal  refources  of  the  London  market  for  unmalted  barley. 
Among  its  produ&s  are  to  be  reckoned  a  pure  white  pipe¬ 
clay,  and  a  fine  white  cryftalline  land  ;  of  the  latter  of  which 
great  quantities  are  exported  for  the  ufe  of  the  glafs-woiks 
in  various  parts.  Its  principal  town  is  the  borough  of  New¬ 
port  :  it  likewife  contains  the  two  fmall  boroughs  of  Newton 
and  Yarmouth. 

WILD- fire.  See  Wild- Fire. 

WILDERNESS,  in  gardening,  a  kind  of  grove  of 
large  trees,  in  a  fpacious  garden,  in  which  the  walks  are 
commonly  made,  either  to  interfed  each  other  in  angles,  or 
have  the  appearance  of  meanders  and  labyrinths. 

Wilderneffes  (fays  Mr  Miller)  fhould  always  be  propor¬ 
tioned  to  the  extent  of  the  gardens  in  which  they  are  made ; 
for  it  is  very  ridiculous  to  fee  a  large  wildcrnefs  planted  with 
tall  trees  in  a  fmall  fpot  of  ground  ;  and,  on  the  other  hand, 
nothing  can  be  more  abfurd  than  to  fee  little  paltry  fquares, 
or  quarters  of  wildernefs-work,  ina  magnificent  large  garden. 

As  to  the  fituation  of  wilderneffes,  they  fhould  never  be, pla¬ 
ced  too  near  the^habitation,  nor  fo  as  to  obftruci  any  diftant 
profpe&  of  the  country,  there  being  nothing  fo  agreeable 
as  an  unconfined  profpef!  :  but  where,  from  the  fituation 
of  the  place,  the  fight  is  confined  within  the  limits  of  the 
garden,  nothing  can  fo  agreeably  terminate  the  profpeft  as 
a  beautiful  feene  of  the  various  kinds  of  trees  judicioufly 
planted ;  and  if  it  is  fo  contrived  that  the  termination  is 
planted  circularly,  with  the  concave  towards  the  fight,  it 
will  have  a  much  better  effe£!  than  if  it  end  in  ftraight  lines 
or  angles.  The  plants  fhould  always  be  adapted  to  the 
fize  of  the  plantation  ;  for  it  is  very  abfurd  for  tall  trees 
to  be  planted  in  the  fmall  fquares  of  a  little  garden ;  ana 
in  large  defigns  fmall  fhrnbs  will  have  a  mean  appearance. 

It , fhould"  alfo  be  obferved  never  to  plant  evergreens  a- 
mongft  deciduous  trees  ;  but  always  to  place  the  evergreens 
in  a  wildernefs  in  a  feparate  part  by  themfclves,  and  that 
chiefly  in  light. 

As  to  the  walks,  thofe  that  have  the  appearance  ot 
meanders,  where  the  eye  cannot  difeover  more  than  twenty 
or  thirty  yards  in  length,  are  generally  preferable  to  all 
'  others. 
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wi  jthc'rs,  an«l  thefe  fhould  now  and  then  lead  Into  an  open  WILL,  that  faculty  of  the  mind  bywh.ch  ,t  embrace* 
kinX-milar  piece  of  crrafs ;  in  the  centre  of  which  may  be  pla-  or  rejefts  any  thing  offered  to  .t.  bee  Metaphysics. 
ped  either  an  obelilk,  ftatne,  or  fountain  ;  and  if  in  the  Wn-t,  or  Lajl  Will,  m  aw,  figures  the  declaration  of 
niddle  of  the  wildernefs  there  be  contrived  a  large  opening,  a  man’s  mind  and  intent  relating  to  the  difpofition  o  i 
n  the  centre  of  which  may  be  ere&ed  a  dome  or  banqueting  lands,  goods, .  or  other  e date,  or  of  what  he  would  aye 
idufe,  furrounded  with  a  green  plot  of  grafs,  it  will  be  a  con-  done  after  his  death.  In  the  common  law  there  is  a  i- 
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liderable  addition  to  the  beauty  of  the  whole.  From  the 
Tides  of  the  walks  and  openings,  the  trees  fhould  rife  gradu¬ 
ally  one  above  another  to  the  middle  of  the  quarters;  where 
fhould  always  be  planted  the  largeft  growing  trees,  fo  that 
the  heads  of  all  the  trees  may  appear  to  view,  while  their 
ftems  will  be  hid  from  the  light.  Thus,  in  thofe  parts 
'which  are  planted  with  deciduous  trees,  rofes,  honeyfuckles, 
fpirsea  frutex,  and  other  kinds  of  low-flowering  flirubs,  may 
be  planted  next  the  walks  and  openings  ;  and  at  their  feet, 
near  the  Tides  of  the  walks,  may  be  planted  primrofes,  vio¬ 
lets,  daffadils,  &c.  not  in  a  ftraight  line,  'but  fo  as  to  appear 
accidental,  as  in  a  natural  wood.  Behind  the  firft  row  of 
flirubs  fhould  be  planted  fyringas,  althsea  frutex,  mezereons, 


ftin&ion  made  between  a  will  and  a  teftament :  that  is  called 
a  will  where  lands  or  tenements  are  given  ;  and  when  the 
difpofition  concerns  goods  and  chattels  alone,  it  is  termed  a 
tejlament .  See  Testament. 

W iiL-ivith-a-'whifp')  or  fach-with-n^lanthorn ,  two  popu¬ 
lar  names  for  the  meteor  called  ignis  fatuus.  See  Light, 
n°  4 6. 

WILLTikM  of  Malmsbtjry,  an  hiftorian  of  confides 
able  merit  in  the  reign  of  king  Stephen ;  but  of  whofe  life 
few  particulars  are  known.  According  to  Bale  and  Pits,  he 
was  furnamed  Somerfetus ,  from  the  county  in  which  he  was 
born.  From  his  own  preface  to  his  fecond  book  De  Regihus 
Anglorum ,  it  appears  that  he  was  addicted  to  learning  from 


flirubs  fhould  be  planted  iyr  ingas,  altmea  frutex,  mezereons,  jingmrum,  it  ^  ,V-  r  ir —  V  a  \i  c  i  • 

land  other  flowering- fhrubs  of  a  middle  growth;  and  thefe  his  youth ;  that  he  applied  hirnfelf  to  the  it  udy  of  logic, 
may  be  backed  with  many  other  forts  of  trees  rifing  gradual-  phyfic,  ethics,  and  particularly  to  hi  {lory.  He  retired  to 
ly  to  the  middle  of  the  quarters.  the  Bened.a.ne  convent  at  Malmlbury  became  a  monk,  and 

The  part  planted  with  evergreens  may  he  difpofed  in  the  was  made  precentor  and  librarian  ;  a  iitnstion  which  much 
following  manner,  viz.  in  the  fir  ft  line  next  the  great  walks  favoured  his  intention  of  writing  the  hi.tory  of  this.king- 
mav  be  placed  the  lauruftinus,  boxes,  fpurge.laurel,  juni-  dom.  In  this  monaftery  he  fpent  the  remainder  of  his  life, 
per,  favin,  and  other  dwarf  evergreens.  Behind  thefe  may  and  died  in  the  year  1142.  He  is  one  of  our  mod  ancient 
be‘  placed  laurels,  hollies,  arbutufes,  and  other  evergreens  of  and  moll  faithful  hiftorians.  His  capital  work  is  that  m- 
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and  filver  firs,  the  true  pine,  and  other  forts  of  the  fir  growth; 


and  in  the  middle  fhould  be  planted  Scotch  pines,  pinafter, 
and  other  forts  of  the  larger  growing  evergreens  ;  which 
will  afford  a  moft  delightful  profped  if  the  different  fhades 
of. tire  greens  are  curioufly  intermixed. 

But  befide  the  grand  walks  and  openings  (which  fhould 
always  be  laid  with  turf,  and  kept  well  mowed),  there  fhould 
be  fome  fmaller  Terpentine  walks  through  the  middle  of  the 
quarters,  where  perfons  may  retire  for  privacy  ;  and  by  the 
fides  of  thefe  private  walks  may  alfo  be  fcattered  fome  wood- 
flowers  and  plants  ;  which,  if  artfully  planted,  will  have  a 
very  good  effect. 

In  the  general  defig n  for  thefe  wildemeffes,  there  fhould 
not  be  a  ftudiedand  ftiff  correfpondency  between  the  feveral 
parts  ;  for  the  greater  diverfity  there  is  in  the  diffribution 
of  thefe,  the  more  pleafure  they  will  afford. 

WILKINS  (Dr  John),  a  moll  ingenious  and  learned 
Er.gliih  bifhop,  was  the  foil  of  a  goldfmith  of  Oxford,  and 
was  boin  in  1614.  He  adhered  to  the  parliament  during 
the  civil  wars,  by  whom  he  was  made  warden  of  Wadham 
college  in  1648  :  he  married  afterwards  the  filter  of  Oliver 
Cromwell,  and  procured  a  difpenfation  to  retain  his  warden- 
fhipuiotwithftanding.  Richard  Cromwell  made  him  matter 
of  Trinity  college,  Cambridge,  from  which  he  was  eje&ed 
011  the  Reiteration.  He  then  became  preacher  to  Gray’s- 
Jnn,  reftor  of  St  Laurence  Jewry,  London,  dean  of  Rip- 
pou,  and  in  1 663  was  promoted  to  the  biibopricof  Chetter; 
he  died  in.  1672.  Bilhop  Wilkins  thought  it  prudent  to 
fubmit  to  the  powers  in  being  ;  he  therefore  fubferibed  to 
the  folemra  league  and  covenant  while  it  was  enforced;  and 
was  equally  ready  to  fwear  allegiance  to  king  Charles  when 


England,  from  the  invafion  of  the  Saxons  to  his  own  times. . 

William  of  Newbury,  fo  called  from  a  rnonaltery  in 
Yorkfhire,  of  which  he  was  a  member,  wrote  a  hittory 
which  begins  at  the  eonqueft  and  ends  at  the  year  1197*’ 
His  Latin  ftyle  is  preferred  to  that  of  Matthew  Paiis; 
and  he  is  intitled  to  particular  praife,  for  his  honett  regard 
to  truth,  in  treating  the  fables  of  Jeffery  of  Monmouth 
with  the  contempt  they  defer/e  5  as  well  as  for  cxprefling 
his  approbation  of  Henry  II. ’s  defign  of  reforming  the 
clergy,  by  bringing  them  under  the  regulation  of  the  fecu* 
lar  power. 

William  of  Wylelxim,  bifhop  of  Winchetter,  was  born  in 
the  village  of  Wykeham,  in  the  county  of  Southampton,  in 
13  24.  He  had  his  education  at  Winchetter  and  Oxfords 
Having  continued  near  fix  years  in  the  univerfity,  his  pa¬ 
tron  Nicholas  Wedal,  governor  of  the  province  of  South¬ 
ampton,  took  him  into  liis  family,  and  appointed  him  lib 
counfellor  and  Secretary.  Fie  could  not  have  made  choice 
of  a  fitter  perfon  for  that  employment,  no  man  in  that  age 
writing  or  fpeaking  more,  politely  than  Wykeham.  .  For 
this  reafon  Edington,  bilhop  of  Winchetter,  lord  high-trea- 
furer  of  the  kingdom,  appointed  him  his  Secretary  three 
years  after,  and  alfo  recommended  him  to  king  Edward  II T. 
who  took  him  into  his  fervice.  Being  Tolled  in  geometry 
and  architecture,  he  was  appointed  furveyor  of  the  royal 
buildings,  and  alfo  chief  juttiee  in  eyre  ;  he  it  was  who  fu- 
perintended  the  building  of  Windfor-caftle.r  He  was  after¬ 
ward  chief  fecretary  of  ftate,  a  keeper  of  the  privy-feal  5 
and  in  1367  fucceeded  Edington  in  the  fee  of  Winchetter; 
A  little  after  he  was;  appointed  lord  high- chancellor  and  pre- 
fident  of  the  privy  council.  That  he  might  well  difeharge 


was  equally  ready  to  iwear  allegiance  to  King  emawes  witch  ui  uu  7 T  <1*  1 

he  was  reftored  :  this,  with  his  moderate  fpirit  toward  dif-  the  feveral  functions  of  his  employments,  both  ecclefiatticai 

tppmMp  to  rhnrrhmen.  His  and  civil,  he  endeavoured,  on  one  hand,  to  .regulate  his  own 
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fenters,  rendered  him  not  very>  agreeable  to  churchmen.  His 
mathematical  and  philofophical  works,  which  contain  many 
ingenious  and  curious  pieces,  cotifidering  the  time  when 
they  were  written,  have  been  colledled  in  one  vol.  8vo.  Iffe 
publilhed  alfo  fome  theological  tracts.  He.  was.  the  firft 
prtiident  of  the  Royal  Society. 


and  civil,  he  endeavoured,  on  one  hand,  to  .regulate  his  own 
life  according  to  the  ft ri&elF maxims,  and  to  promote  fuch 
parilh-priefts  only  as  were  able  to  give  due  inftrudlions  to 
their  pariihioners,  and  at  the  fame  time  led  exemplary  lives  : 
an  the  other  hand. .he  did  all  in  his  power  to  c&ufe  juttiee  to 
be  exa&ly  adminiitered.  In  1371  he  refigned  his  chancel¬ 
lor  fhip3, 
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larfhip,  and  fome  time  after  the  great  feal.  Edward  being 
"  returned  to  England,  after  having  carried  on  a  very  fuccefa- 
ful  war  in  France,  found  his  exchequer  in  great  diforder. 
The  duke  of  Lancafter,  one  of  his  fons,  at  the  head  of  fe- 
veral  lords,  having  brought  complaints  againft  the  clergy, 
who  then  enjoyed  moll:  polls  in  the  kingdom,  the  king  re¬ 
moved  them  from  their  employments.  But  the  laymen, 
who  were  raifed  to  them,  behaved  fo  ill,  that  the  king  was 
forced  to  redo  re  the  ecclefiaftics.  The  duke  of  Lancafter 
fhowed  ftror.g  animolity  to  the  clergy,  and  let  every  engine 
at  work  to  ruin  Wykeham.  lie  impeached  him  of  extor¬ 
tion,  and  of  difguifing  things,  and  obliged  him  to  appear  at 
the  King’s-bencli.  He  got  fuch  judges  appointed  as  con¬ 
demned  him  ;  and  not  fatisfied  with  depriving  him  of  all 
the  temporalities  of  his  bifhopric,  he  adviled  Edward  to 
banish  him  :  but  this  prince  rejected  the  propofal,  and  after¬ 
ward  reftored  to  Wykeham  all  that  he  had  been  divefted  of. 
Richard  II.  was  but  eleven  years  old  when  Edward  died  : 
whereby  the  duke  of  Lancafter  had  an  eafy  opportunity  of 
reviving  the  accufations  againft  the  bilhop  of  Winchefter  : 
neverthelefs  Wykeham  cleared  himfelf.  Then  he  founded 
two  noble  colleges,  the  one  in  Oxford,  the  other  in  Win-, 
chefter.  Whilft  lie  was  exerting  his  utmoll  endeavours  to 
improve  thefe  two  fine  foundations,  he  was  recalled  to  court, 
and  in  a  manner  forced  to  accept  of  the  office  of  lord  high- 
chancellor  in  1 389.— Having  excellently  difcharged  the 
duties  of  that  employment  for  three  years,  he  obtained  leave 
to  refign  it,  forefeeing  the  difturbances  that  were  going  to 
break  out.  Being  returned  to  his  church,  he  finifhed  his 
college,  and  built  there  fo  magnificent  a  cathedral,  that  it 
almoft  equals  that  of  St  Paul’s  in  London.  He  laid  out 
feveral  fums  in  things  advantageous  to  the  public  and  to  the 
poor;  notwithftanding  which,  in  1397  he  was  in  great 
danger  ;  for  he  and  fome  others  were  impeached  of  high- 
treafon  in  open  parliament  :  however,  he  was  again  fully 
cleared.  From  that  time  till  his  death  he  kept  quiet  in  his 
diocefe,  and  there  employed  himfelf  in  all  the  duties  of  a 
good  prelate.  He  died  in  1404,  in  the  81ft  year  of  his 
age. 

William,  the  name  of  feveral  kings  of  England.  See 
England,  n  87 — 92,  and  Britain,  n®  302. 

Fort- William ,  a  fortrefs  in  the  Highlands  of  Scotland, 
ere&ed  in  king  William’s  reign,  as  was  alfo  a  fmall  town 
adjoining,  called  Maryburgh ,  in  honour  of  his  queen.  It  is 
ftuated  in  Invernefsfhire,  on  a  narrow  arm  of  the  fea  called 
Loch  Etly  which  might  eafily,  by  a  very  fhort  canal,  be  uni¬ 
ted  to  the  Weftern  fea.  Fort- William  is  of  a  triangular 
form,  having  two  baftions,  and  is  capable  of  admitting  a 
garrifon  of  800  men  ;  but  could  not  be  defended  againft 
an  attack,  as  it  is  commanded  by  feveral  hills  in  the  neigh¬ 
bourhood. 

William's  Fort,  is  a  factory  of  Alia  belonging  to  the 
Eaft-India  company,  feated  on  one  of  the  branches  of  the 
river  Ganges,  in  the  kingdom  of  Bengal.  The  fort  was 
firft  built  in  the  fliape  of  an  irregular  tetragon  of  brick 
and  mortar;  and  the  town  has  nothing  regular  in  it, 
becaufe  every  one  built  a  houfe  as  he  liked  beft,  and  for 
his  own  conveniency.  The  governor’s  houle  is  within  the 
fort,  and  is  the  heft  piece  of  archite&ure  in  thefe  parts. 
Here  there  are  aHo  convenient  lodgings  for  the  factors  and 
writers,  with  llore-houfes  for  the  company’s  goods,  and  ma¬ 
gazines  for  ammunition.  About  50  yards  from  the  fort  is 
the* church,  built  by  the  charity  of  merchants  refiding  here. 
The  town  is  called  Calcutta ,  and  has  a  pretty  good  hofpital 
for  the  f:ck,  though  few  come  out  of  it  alive.  It  is  go¬ 
verned  by  a  mayor  and  aldermen,  as  moll  of  the  company’s 
factories  in  the  Eaft  Indies  now  are.  In  1757  it  was  fur- 
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pvifed  by  the  nabob  or  Bengal,  who  took  it,  and  put  mnft 
of  thofe  that  had  made  reiiftance  into  a  place  called  the 
Black  Holey  where  moll  of  them  were  fmothered.  This 
nabob  was  afterwards  killed,  and  another  fet  up  in  his  room, ' 
more  friendly  to  the  Englifh’;  and  the  factory  was  re-efta* 
blifhed.  E.  Long.  86.  o.  N.  Lat.  22.  27. 

Sweet- William .  See  Dianthus. 

WILLIAMSBURG,  a  town  of  North  America,  in 
Virginia,  and  formerly  capital  of  that  ftate.  It  is  fituated 
between  two  creeks  ;  one  falling  into  James,  and  the  other 
into  York  River.  The  diftance  ^of  each  landing  place  is 
about  a  mile  from  the  town,  which,  with  the  difad  vantage 
of  not  being  able  to  bring  up  large  veflels,  and  the  want  of 
enterprife  in  the  inhabitants,  has  occafioned  its  decay.  Here 
is  a  college,  defigned  for  the  education  of  the  Indians,  but 
which,  on  account  of  their  avcrfion  to  learning,  never  an- 
fwered  the  purpofe.  It  is  60  miles  eaft  of  Richmond.  W. 
Long.  76.  30.  N.  Lat.  37.  10. 

WILLI AMSTADT,  a  fea-port  town  of  Holland.  It 
is  a  handlome  ftrong  place,  and  the  harbour  is  well  frequent¬ 
ed.  It  was  built  by  William  prince  of  Orange  in  15855 
and  in  1732  belonged  to  the  ftadtholder  of  Friefland.  The 
river  near  which  it  is  built  is  called  Butierjhet  or  Holland 
D'tep  ;  and  is  one  of  the  bulwarks  of  the  Dutch  on  the  fide 
of  Brabant,  where  they  always  keep  a  garrifon.  This  place 
made  a  gallant  defence  in  1793  againft  the  French,  who 
were  obliged  to  raife  the  fiege.  It  is  15  miles  north-eaft  of 
Bergen-op-Zoom,  and  ia  fouth-weft  of  Dort.  E.  Long. 
4.  30.  N.  Lat.  51.  39. 

WILLIS  (Dr  Thomas),  a  celebrated  Englifh  phyfician, 
was  born  at  Great  Bodwin,  in  Wiltfhire,  in  1621,  and 
fludied  at  Chrift- church  college,  Oxford.  When  that  city 
was  garriloned  for  the  king,  he,  among  other  fcholars,  bore 
arms  for  his  Majefty,  and  devoted  his  leifure  hours  to  the 
fludy  of  phyfic.  The  garrifon  of  Oxford  at  length  furren¬ 
dering  to  the  parliament,  he  applied  himfelf  to  the  practice 
of  his  profelfion  ;  and  foon  rendered  himfelf  famous  by  his 
care  and  fkill.  He  appropriated  a  room  as  an  oratory  for 
divine  lervice  according  to  the  church  of  England,  whither 
moft  of  the  loyalifts  in  Oxford  daily  reforted.  In  1660,  he 
became  Sedleian  profeffor  of  natural  pffilofophy,  and  the 
fame  year  took  the  degree  of  do&or  of  phyfic.  In  1664, 
he  difcovered  the  famous  medicinal  ipring  at  Alftropp,  near 
Brackley.  He  was  one  of  the  firft  members  of  the  Royal 
Society,  and  foon  made  his  name  illullrious  by  his  excellent 
writings.  In  1666,  after  the  fire  of  London,  he  removed 
to  Weftminfter  ;  and  his  pra&ice  became  greater  than  that 
of  any  of  the  phyficians  his  contemporaries.  Soon  after 
his  fettlement  in  London,  his  only  Ion  Thomas  falling  into 
a  conlumption,  he  lent  him  to  Montpelier  in  France  for  the 
recovery  of  his  health  ;  and  it  proved  fuccefsful.  His  wife 
alfo  labouring  under  the  fame  diforder,  he  offered  to  leave 
the  town  ;  but  (he,  not  fufFering  him  to  negledt  the  means 
of  providing  for  his  family,  died  in  1670.  He  died  at  his 
houfe  in  St  Martin’3  in  1675,  an(^  was  buried  near  her  iri 
Weflminfter-abbey.  Dr  Willis  was  extremely  modeft  and 
unambitious,  and  refufed  the  honour  of  knighthood.  He 
was  remarkably  pious  :  As  he  rofe  early  in  the  morning, 
that  he  might  be  prelent  at  divine  fervrce,  which  he  conftant- 
ly  frequented  before  he  vifited  his  patients,  he  procured 
prayers  to  be  read  beyond  the  accuftomed  times  while  he 
lived  ;  and  at  his  death  fettled  a  ftipend  of  20I.  ptr  annum 
to  continue  them.  Lie  was  a  liberal  benefa&or  to  the  poor 
wherever  lie  came,  having  from  his  early  pra&ice  allotted 
part  of  his  profits  to  charitable  ufes.  He  was  exa£t  and  re¬ 
gular  in  all  his  hours :  and  though  his  table  was  the  refort 
of  raoit  of  the  great  men  of  London,  yet  he  was  remark¬ 
able' 
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icrVr  able  for  K13  plainnefs,  and  his  being  a  man  of  little  difcourfe,  excelfe*. 
m  ;t  complaitance,  or  fociety  ;  but  he  was  j ultly  admired  for  his 
deep  infight  into  natural  and  experimental  phftofophy,  ana¬ 
tomy,  and  clierriftry  ;  for  his  fuccefsful  practice  ;  and  for 
the  elegance  and  purity  of  his  Latin  ftyle.  He  wrote,  i.  A 
treatiicin  Englifh,  intitled  /l  plain  and  ectfy  Method  for  prefer¬ 
ring  thofe  that  arc  well  from  the.  InfcS’on  of  the  Plague ,  and  for 
curing  ft/rh  as  are  infetted.  2.  Several  Latin  works,  which  were 
fcolte&cd  and  printed  at  Amfterdam,  in  1682,  in  2  vols  4to. 

WILLUGHBY (Francis),  a  celebrated  natural  hiftorian, 
was  the  only  Ion  of  Sir  Francis  Wiling  hby,  knight.  He  was 
fond  of  ftudy  from  his  childhood,  and  held  idlencfs  in  abhor¬ 
rence;  he  being  fo  great  an  economic  with  regard  to  his  time, 
as  not  willingly  to  lofe  or  rmfapply  theleaft  part  of  it,  by  which 
means  he  attained  great  fkill  in  all  branches  of  learning,  and 
particularly  in  the  mathematics.  But  observing  that  the  hiftory 
of  animals  was  in  a  great  meafure  ne.fte&ed  by  his  country¬ 
men,  he  particularly  applied  himfelf  to  that  province  ;  and 
for  this  purpofc  carefully  read  over  what  had  been  written 
011  that  fubjed  by  others.  He  then  travelled  feverai  times 
over  his  native  country;  and  afterwards  into  France,  Spain, 

Italy,  Germany,  and  the  Low  Countries,  attended  by  his  in¬ 
genious  friend  Mr  John  Ray.  It  is  remarkable,  that,  not- 
withftanding  the  advantages  of  birth,  fortune,  and  parts,  he 
was  as  humble  as  any  man  of  the  meaneft  fortune  ;  was  fo- 
ber,  temperate,  and  chafte  ;  fcrupuloufly  juft  ;  fo  true  to 
his  word  and  promife,  that  a  man  might  venture  his  eftate 
•and  life  upon  it  ;  fo  faithful  and  conftant  to  his  friend,  as 
never  to  defert  him.  when  fortune  frowned  upon  him  ;  and 
remarkably  pious,  patient,  and  fubmifiive  to  the  divine  will. 

This  is  the  charader  given  of  him  by  Mr  Kay,  whofe  ve¬ 
racity  none  will  doubt.  This  ingenious  and  learned  gentle- 
man  died  in  1672,  at  37  years  of  age  ;  having  impaired  his 
health  by  his  application.  He  wrote,  1  Ormthologia  I'tbri 
tret,  folio,  which  was  afterwards  tranflated  into  Englifh, 
with  an  Appendix  by  Mr  Ray,  in  folio.  2.  Hiftonx  Pfi- 
um  libri  qliatuor,  folio.  3.  Letters  of  Francis  Willugh by, 

Lfq;  added  to  Philofbphical  Letters  between  the  learned  Mr 
Rav  and  feverai  of  his  correfpondents,  pnblfftied,  Jn  8vo,  by 
William  Derliam.  4.  Several  ingenious  papers  in  the  Phi- 
lofophical  Tranfadions.  #  , 

WILMOT  (John),  earl  of  Rochefter,  a  great  wit  in 
the  reign  of  Charles  II.  the  foil  of  Henry  earl  of  Rochefter, 
was  born  in  1648.  Fie  was  taught  grammar  and  claffical 
learning  at  the  free-fchool  at  Burford  ;  where  he  obtained 
a>  quick  relifli  of  the  beauties  of  the  Latin  tongue,  and  after¬ 
wards  became  well  verfed  in  the  authors  of  the  Auguftine  age. 

.In  16^9,  he  was  admitted  a  nobleman  of  Wadham ^college, 
where  he  obtained  the  degree  of  matter  of  arts.  He  after¬ 
wards  travelled  through  France  and  Italy  ;  and  at  his  re¬ 
turn  was  made  one  of  the  gentlemen  of  the  bed-chamber  to 
the  king,  and  comptroller  of  Woodftock  Park.  In  1665, 
he  went  to  fea,  and  was  in  the  Revenge,  commanded  by 
Sir  Thomas  Tiddiman,  when  an  attack  was  made  on  the 
port  of  Bergen  in  Norway  ;  during  the  whole  adion  he 
fhowed  the  greateft  resolution,  and  gained  a  high  reputa¬ 
tion  for  courage  ;  which  lie  (imported  in  a  fecond  expedi¬ 
tion,  but  afterwards  loft  it  in  a  private  adventure  with  Lord 
Mul grave. 

Before  the  earl  of  Rochefter  travelled,  lie  had  given  into 
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The  Grft  involved  him  in  fenfmlity,  and  the  other 


the  mod  difordcrly  and  intemperate  way  of  living  ;  at  liis 
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return,  however,  lie  icemed  to  have  got  the  better  O;  it  en¬ 
tirely.  But  falling  into  the  company  of  the  courtiers,  who 
continually  pradited  thefe  excefles,  he  became  fo  funk  in 
debauchery,  that  he  was  for  live  years  together  fo  given  up  to 
drinking,  that  during  all  that  time  he  was  never  cool  enough 
to  be  mader  of  himfelf.  His  violent  love  of  pleasure,  and 
his  diipelition  to  extravagant  mirth,  carried  him  to  great 
'  Vol.  XVIII.  Part  II.  ‘ 


bel  him  into  many  adventures  and  ridiculous  frolics.  Once  v 
difguifing  himfelf  fo  that  lie  could  not  be  known  by  his 
neareft  friends,  he  fet  up  in  Tqwer-ftreet  for  an  Italian 
mountebank,  and  there  difperfed  his  noftrums  for  fome 
weeks.  Fie  often  difguifed  himfelf  as  a  porter,  or  as  a  beg¬ 
gar,  fometimes  to  follow  a  mean  amour  ;  at  other  times,  he 
would  go  about  merely  for  diverfton,  in  odd  fliapp  ;  and 
aded  his  part  fo  naturally,  that  lie  could  not  be  known  even 
by  his  friends.  In  fliort,  by  his  conftart  indulgence  in  wine, 
women,  and  irregular  frolics,  he  entirely  wore  out  an  ex¬ 
cellent  conftitution  before  he  was  30  years  of  age.  In  Oc¬ 
tober  1679,  when  recovering  from  a  violent  difeafe,  which 
ended  in  a  confumption,  he  wasvifited  by  Dr  Burnet,  upon 
an  intimation  that  luch  a  viftt  would  be  agreeable  to  him. 

Dr  Burnet  publifhed  an  account  of  his  conferences  with 
Lord  Rochefter  ;  in  which  it  appears,  that  though  lie  had 
lived  the  life  of  a  libertine  and  atheift,  yet  he  died  the  death 
of  a  penitent  Chriftian.  His  death  happened  in  1680; 
fmee  which  time  his  poems  have  been  various  times  printed, 
both  feparately  and  together:  but  when  once  he  obtained 
the  charader  of  a  lewd  and  obfeene  writer,  every  thing  in 
that  ft  rain  was  fathered  upon  him  ;  and  thus  many  pieces 
not  of  his  writing  have  crept  into  the  later  editions  of  his 
works.  The  author  of  the  Catalogue  of  Royal  and  Noble 
Authors  fays,  he  was  “  a  man  whom  the  Mufes  were  fond 
to  infoire,  and  afhamed  to  avow,  and  who  pradifed  without 
the  leaft  referve  that  fecret  which  can  make  verfes  more 
read  for  their  defeds  than  their  merits.  Lord  Rocheiter’s 
Poems  have  much  more  obfeenity  than  wit,  move  wit  than 
poetry,  and  more  poetry  than  politenefs.  His  writings,  be*- 
{ides  thofe  already  mentioned,  are,  A  Satyre  againft  Mankind; 
Nothing,  a  poem  ;  Valentinian,  a  tragedy  ;  Fifty-four  Let¬ 
ters  to  Henry  Savillc,  and  others  ;  Seven  more  to  his  Wife 
and  Son  :  a  Letter  on  his  deathbed  to  Dr  Eurnet.  He 
alfo  left  behind  him  feverai  other  papers,  nnd  a  Hiftory  of 
the  Intrigues  of  the  Court  of  Charles  II.  but  his  mother,  a 
very  devout  lady,  ordered  all  his  papers  to  be  burned. 

WILSON  (Florence),  known  in  the  republic  of  letters 
by  the  name  of  Florentius  VoluJinusy  was  born  at  Elgin  in 
the  jfhire  of  Murray  in  Scotland,  and  educated  in  the  uni- 
verfity  of  Aberdeen.  Travelling  to  England  with  ari  inten¬ 
tion  to  improve  his  fortune,  he  had  the  felicity  to  be  introdu¬ 
ced  to  cardinal  Wolfey,  who  appointed  him  tutor  to  one  of  his 
nephews.  In  that  capacity  he  went  to  Paris,  and  continu¬ 
ed  there  till  the  cardinal’s  death.  During  his  refidence  in 
that  city  he  became  acquainted  with  the  learned  cardinal 
Bellai,  arclibfthop  of  Paris,  who  allowed  him  a  penfion,  and 
meant  to  have  appointed  him  royal  profeftor  of  the  Greek 
and  Latin  languages  in  the  univeriity  of  Paris  :  but  Bellai 
being  difgraccd,  Wilfon’s  profpe&s  faded  with  the  fortunes 
of  his  patron,  whom  never thelefs  he  attended  on  his  journey 
to  Rome.  Wilfon  was  taken  ill  at  Avignon,  and  the  car¬ 
dinal  proceeded  without  him.  After  his  recovery,  lie  paid 
a  viftt  to  the  celebrated  cardinal  Sabolet,  the  Mccaenas  of 
his  time,  who  was  alfo  biftiop  of  Carpentras,  where  lie  then 
refuted.  The  cardinal  was  fo  charmed  with  his  erudition, 
that  lie  appointed  him  profeftor  of  the  learned  languages, 
with  a  ftipend  of  100  piftoles  per  annum. 

During  his  refidence  at  Carpentras,  he  wrote  his  cele¬ 
brated  creatife  De  / Inirtu  Pranquilhtat \  Mackenzie  fays  that 
he  afterwards  taught  philofophy  in  Italy  ;  and  that,  bemg* 
at  length  defirous  of  returning  to  Scotland,  he  , began  ,  his 
journey  homeward,  was  taken  ill  at  Viene  in  Dauphiny, 
and  died  there  in  the  year  1547.  He  was  generally  efteem- 
ed  an  accompliftied  linguift,  an  admirable  philofopher,  and 
an  excellent  Latin  poet.  He  wrote,  beficte  the  above  trea- 
tife,  I.  Poemata.  Lond.  1619,  410,  2.  Gommentatio  qua- 
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,  c^am  theologlca  in  aphorifmos  d'tff^ay  per  Sebqft.  Gryph, 
y  lofophia  Arijict.  Synopfts,  lib/iv. 

Wilson  (Thomas),  lord  bifhop  of  Sodor  and  Man,  was 
born  in  1663,  at  Burton,  in  the  county  of  Chefter.  He 
received  the  rudiments  of  his  education  at  the  county  town, 
and  from  thence  was  removed  to  the  uulverfity  of  Dublin. 
His  allowance  at  the  nniverfity  was  20  1.  a-year  ;  a  fnm, 
Iniall  as  it  may  now  appear,  which  was  in  thofe  days  iuf- 
licicnt  lor  a  fober  youth  in  fo  cheap  a  country  as  lieland. 

His  Erft  intention  was  to  have  applied  to  the  Rudy  cf 
phyfic ;  but  from  this  he  was  diverted  by  archdeacon 
Hcwetiou,  by  whole  advice  he  dedicated  himielf  to  the 
church.  He  continued  at  college  till  the  year  1686,  when, 
on  the  29th  o  June,  he  was  ordained  deacon. 

The  exadt  time  of  Mr  Wdfon’s  leaving  Dublin  is  not 
known  :  but  on  account  of  the  political  and  rejbious  de¬ 
putes  or  thoie  days,  it  was  foontr  than  he  intended.  On 
the  icth  of  December,  in  the  fame  year,  he  was  licenfed  to 
the  curacy  of  New  Church  in  Winwick,  of  which  Dr  Sher¬ 
lock,  Ins  maternal  uncle,  was  redder.  His  Ripend  was;  no 
more  than  30  1.  a-year;  bur  bein  r  an  excellent  economift, 
and  having  the  advantage  of  living  with  his  uncle,  this  im-Il 
income  vv?s  not  only  lufticient  to  fupply  his  own  wants, 
but  it  enabled  him  to  fupply  the  wants  of  others  ;  and  for 
this  purpofe  he  fet  apart  one- tenth  of  his  income.  In  J  692 
he  was  appointed  domeRfc  chaplain  to  William  earl  of  Der¬ 
by,  and  tutor  to  his  fon  James  Loid  Strnn  re,  with  a  (alary 
of  30  1.  a-year  He  was  foori  after  eleSed  mafler  of  the 
alms  houfe  at  Latham,  which  brought  him  in  20  1.  a-year 
more.  Having  now  an  income  far  beyond  his  expeditions, 
or  his  xvifhes,  except  as  it  increafed  his  ability  to  do  good, 
he  fet  apart  one  fifth  ol  his  income  for  pious  ufes,  and  par¬ 
ticularly  for  the  poor.  In  fhort,  as  his  income  increafed,  he 
increafed  the  portion  of  it  which  was  allotted  to  the  pur- 
pofes  of  chanty.  At  firil  he  fet  apart  a  tenth,  then  a 
fifth,  afterwards  a  third,  and  laftly,  when  he  became  a  bi- 
fhop,  he  dedicated  the  full  half  of  his  revenues  to  pious  and 
charitable  ufes. 

He  had  not  been  lorn?  in  the  feivice  of  Lord  Derby,  be¬ 
fore  he  was  ofFercd  the  valuable  living  of  Buddefworth  in 
Yorkfhirc  ;  which  he  refufed  to  accept,  as  being  inconfiftent 
with  the  ref  Ives  of  his  conference  againft  non-refidence, 
Lord  Derby  choofmg  Rill  to  retain  him  as  chaplain  and 
tutor  to  his  fon.  In  1697  he  was  promoted,  not  without 
force  degree  of  compulfion  on  the  part  of  his  patron,  to  the 
bifhopric  o!  the  lfle  of  Man*,  a  preferment  which  he  held 
58  years.  In  1698  he  married  Mary,  daughter  of  Thomas 
Patten,  Efq;  of  Warrington.  By  this  lady',  who  fur  vived 
her  mairiage  about  fix  years,  he  had  four  children  ;  none  of 
whom  lurvived  him  except  the  late  Dr  Wilfon,  prebendary 
efWeftminfter. 

“The  annual  receipts  of  the  bifhopric  (fays  the  author 
of  his  memoirs)  did  not  exceed  300 1.  in  money  Some 
neceffaries  in  his  houfe,  as  fpices,  fu-mr,  wine,  books,  6cc. 
muR  be  paid  for  with  money  ;  diflreffed  or  fhipwrecked 
manners,  and  feme  other  pool  objects,  required  to  be  re¬ 
relieved  with  money  ;  but  the  poor  of  the  ifland  were  fed 
and  clothed,  and  the  houfe  in  general  {Applied  from  his 
demefnes,  by  exchange,  without  money.  The  poor,  who 
-could  weave  or  fpin,  found  the  heft  market  at  Bdhop’s- 
court,  where  they  bartered  the  produce  of  their  labour  for 
corn.  Taylors  and  fhoemakers  were  kept  in  the  houfe 
conftantly.  employed,  to  make  into  garments  or  froes  that 
cloth  or  leather  which  Lis  corn  had  purchafed  ;  and  the  aged 
and  infirm  were  fupplied  according  to  their  levers!  wants. 
Mr  Moore  of  Douglas  informed  (he  editor,  that  he  was 
once  vvitnefs  to  a  pieafing  and  Angular  inflance  of  the  Bi- 
Ihop’s  attention  to  fome  aged  poor  of  the  ifland.  As  he 
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was  diftributing  fpe61acles  to  fome  whofe  eye-fight  failed  Wit 
them,  Mr  Moore  expreffed  his  furpiife,  as  he  well  knew  not  *1!°* 

one  of  them  could  read  a  later.  ‘  No  matter  (Lid  the  . 

Bifhop  with  afraile),  they  will  End  uie  enough  for  them* 
tliefe  fpe&aeles  will  help  them  to  thread  a  needle,  to  mend 
their  clothes,  or,  if  need  be,  to  keep  theinfclves  free  from 
vermin.  ” 

So  great  was  the  bifhop’s  attachment  to  his  flock,  that 
no  temptation  could  (educe  him  from  their  fei  vice.  He 
more  than  once  refuted  the  offer  of  an  Englifh  bifhopric. 
i  here  1*3  an  anecdote  of  his  lordfhfp  and  cardinal  Floury, 
which  does  great  credit  to  them  both.  The  cardinal  want¬ 
ed  much  to  fee  him,  and  Cent  over  on  puroofe  to  inquire 
after  his  health,  his  age,  and  the  date  ot  his  con fecration, 
as  they  were  The  two  oldeft  hifhops,  and  he  believed  the 
poo  reft,  in  Europe,  at  the  lame  time  inviting  him  to  PVance, 

The  bifhop  (ent  the  cardinal  an  anfwer,  which  gave  him  fo 
high  an  opinion  of  him,  that  the  cardinal  obtained  an  order 
that  no  French  privateer  fliould  ravage  the  lfle  or  Man. 

This  good  prelate  lived  till  the  year  1  7 5" s ,  dying  at  the 
advanced  a/e  of  93.  llis  woiks  have  lately  been  publifhed 
in  2  vols  4to. 

WILTON,  a  market  town  in  Wiltfhfre,  three  miles  weft 
of  Sai  fbnry.  It  was  once  fo  confiderable  as  to  give  title  to 
the  county.  It  formerly  had  1  2  churches  ;  and  (Mo,  bro¬ 
ther-in  law  to  William  I.  was  bifhop  of  Wilton  :  only  one 
now  remains.  It  fends  members  to  parliament,  and  is  the 
pb.ee  where  the  knights  of  the  fhire  are  cliofen.  It  has  a 
preat  manufactory  of  carpets,  which  are  brought  to  high 
perfo&ion.  Wilton  is  famous  for  lord  Pembroke's  feat, 
fo  well  k  nown  through  Europe  for  its  containm.;  a  grand 
afft-mblage  of  the  productions  of  the  greateil  and  moil  an¬ 
cient  mailers  in  painting  and  feuipture. —  Two  fairs  are  held 
here  annually. 

WILTSHIRE,  a  county  of  England,  bounded  on  the 
weft  by  Moraerletfbire,  on  the  ealt  by  Berkfhire  and  Hamp- 
ftiire,  on  the  north  by  Glouccfterfhire,  and  on  the  fouth  by 
Dorfetfhire  and  part  ot  Haropfhirc.  The  length  amounts 
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fra, 


to  39  nines  ;  its  breadth  to  :;o 


;  and  its  circumference  to 
23  market-towns,  304  pa- 


140.  It  contains  2.9  hundreds, 

rifhes,  and  about  876,000  foub.  Befides  two  members  for 
the  fhire,  and  two  for  the  city  of  Salifbury,  each  of  the  fol¬ 


lowing  towns  fends  two  members  to  parliament,  < 
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Downton,  Iinidon,  Bley  tefoury,  Wt fthury,  Caine,  Devizes, 
Chippanham,  Malmfbury,  Cricklade,  Great  Brdvwin,  Lud- 
gtrfhuil,  Old  Sarum,  Wooton-Baflet,  Marlborough. 

The  air  of  this  county  is  very  healthy,  not  only  in  the 
more  low  and  level  parts,  but  alio  on  the  hills.  The  foil 
of  the  vales  is  very  rich,  and  produces  corn  and  grais  in 
great  plenty.  The  beautiful  downs  111  the  fouth  yield  the 
fineft  pa  ft  ure  for  fncep.  with  which  they  are  overipread. 
The  greatefr.  difadvantage  the  county  labours  under  is  want 
of  fuel,  as  there  are  no  coal  pits,  and  but  little  wood.  I  his 
county  is  noted  for  great  quantities  of  very  Ene  chcefe,  and 
for  its  manufacture  of  broad  cloth,  to  which  it  was  invited 
by  the  great  plenty  and  (mends  of  its  wool  Befides  a 
number  of  leffer  ftreams,  it  is  watered  by  the  rivers  lf:s, 
Ken  net,  Upper  and  Lower  Avon,  Willy,  Burne,  and  Nad** 
der,  which  are  well  ftored  with  fifh. 

W1NCHELSTA,  a  town  in  Suflex,  which  has  no  mar¬ 
ket,  but  has  one  fair  on  May  14th  for  cattle  and  pedlars 
ware.  It  was  an  ancient  place,  at  leaft  the  old  town, 
which  was  {wallowed  up  by  the  ocean  in  1  zee.  It  is  now 
dwindled  to  a  mean  place,  though  it  retains  its  privile  ges, 
and  fends  two  members  to  parliament.  It  is  feated  on  a 
rocky  cliff,  on  an  inlet  of  the  fea  ;  and  had  a  haven,  now? 
choked  up.  It  had  18  parifh-clmrches,  now  reduced  to 
one*  The  market -houfe  is  in  the  niidft  ol  the  town,  from 
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whence  run  four  paved  ftrccts,  at  the  end  of  which  are  four 
ways,  which  had  formerly  buildings  on  each  fide  for  a  con- 
fid er able  diftance.  It  is  2  miles  fou  th- weft  of  Rye,  and  71 
fouth-eaft  of  London.  It  is  governed  by  a  mayor  and  ju¬ 
rats,  though  it  has  but  about  70  houfcs.  Three  of  the 
grates  are  Hill  {landing,  but  much  decayed.  E.  Long.  o. 
44.  N.  Lat.  50.  58. 

Winchelska.  (Anne  comitefs  of),  a  lady  of  excellent 
genius,  especially  in  poetry,  was  maid  of  honour  to  the  du- 
chefs  of  York,  fecund  wife  to  king  James  II.  and  was  after¬ 
wards  married  to  H encage,  fecond  fon  of  the  earl  of  Win- 
clielfea.  One  of  the  mod  confiderable  of  the  countefs  of 
Winchel Tea’s  poems  was  that  on  the  Spleen.  A.  collection 
of  her  poems  was  printed  at  London  in  *713,  containing  a 
tragedy  never  a&ed,  inti  tied  Anjlomenes.  The  countefs  died 
in  1720  without  ifTue,  as  her  hufband  did  in  1726. 

WINCHESTER,  the  capital  of  the  county  of  Hamp¬ 
shire  in  England.  It  is  a  very  ancient  city,  fuppofed  to 
have  been  built  feveral  centuries  before  Chrift.  The  Ro¬ 
mans  called  it  Vent  a  Belgcrum,  the  Britons  Caer  Givent>  and 
the  Saxons  IVittanceaf.er  ;  whence  came  the  prefent  name. 
It  {lands  upon  the  river  Itchin,  in  a  bottom  furrounded 
with  chalky  hills  ;  and  is  generally  allowed  to  have  been  a 
confiderable  place  in  the  time  © \  the  Romans.  Some  of 
the  firft  converts  to  Chrift  ianity  are  iuppofed  to  have  lived 
here.  In  the  caltle,  near  the  welt-gate,  many  of  the  Saxon 
kings  anciently  kept  their  court.  The  cathedral  was 
founded  by  Kenegulfe,  a  king  of  the  Mercians ;  but  there 
were  many  Chriitians,  and  places  for  their  worfhip  here, 
long  before  that  period.  It  is  a  large  pile,  and  has  a  ve¬ 
nerable  look,  but  is  not  very  elegant.  Befides  the  tombs, 
there  are  many  curious  pieces  of  workmanlhip  in  it ;  the 
chief  of  which  are,  1.  The  font,  ereCted  in  the  time  of  the 
Saxon9.  2.  Copper  ftatues  of  James  I.  and  Charles  I.  3. 
rI  he  bifhop’s  throne.  4. -The  {tails  of  the  dean  and  pre¬ 
bendaries.  9.  The  alcent  to  the  choir  and  altar.  6.  '1  he 
pavement,  inlaid  with  marble  of  diverfe  colours,  in  various 
figures.  7.  The  altar-piece,  reckoned  the  nobleft  in  Eng¬ 
land.  8.  The  paintings  in  the  windows,  eipecially  the 
great  eaft  window.  At  the  hofpital  of  the  Holy  Crols, 
every  traveller  that  knocks  at  the  door  may  claim  a  man- 
chct  ot  white  bread  and  a  cup  of  beer ;  ol  which  a  great 
quantity  13  provided  every  day  lor  that  purpofe.  This  hof¬ 
pital  was  intended  ior  the  maintenance  of  a  matter  and  30 
penfioners,  but  only  14  are  now  maintained  in  it;  and  the 
mailer  enjoys  a  revenue  of  800 1.  a  year.  This  city  is  about 
a  mile  and  a  half  in  compafs,  and  almoft  iurrounded  with  a 
wall  of  flint,  has  fix  gates,  large  fuburbs,  bioad  clean  ftrects; 
but  the  private  houfes  are  in  general  but  ordinary,  many  of 
them  being  very  old.  The  city  is  interfperfed  with  a  great 
many  gardens,  which  contribute  to  its  beauty  and  healthi- 
nels.  The  corporation  confute  of  a  mayor,  high-tteward, 
recorder,  aldermen,  two  coroners,  two  bailiffs,  24  common- 
council  men,  a  town  clerk,  four  conftables,  and  four  fer- 
jeants  at  mace  ;  and  the  city  gives  title  of  marquis  to  the 
duke  of  Bolton.  A  Roman  highway  leads  from  hence  to 
Alton  ;  and  went  formerly,  as  it  is  thought,  from  thence 
to  London.  The -charming  downs  in  the  neighbourhood 
contribute  greatly  to  the  health  and  pleaiure  o*^  the  inha¬ 
bitants.  The  river  Itchin  is  navigable  for  barges  from 
hence  to  Southampton.  W.  Long.  1.  21.  N.  Lat.  51.  5* 
WINCKLEMAN  (  Abbe  John),  was  born  at  Stendall, 
in  the  old  Marche  of  Brandenburgh,  in  1718.  ITis  father 
was  a  fticemaker.  This  wonderful  man,  to  all  appearance 
dettined  by  his  birth  to  fuperintend  a  little  icliool  in  an  ob- 
icure  town  of  Germany,  raifed  h iirifelf  to  the  office  of  pre- 
fident  of  antiquities  in  the  Vatican.  After  having  been 
leven  years  profeffor  in  the  college  of  Stehaufen  near  Saif- 
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wedel,  he  went  into  Saxony,  where  he  refided  feven  years 
more,  and  was  librarian  to  count  Bunau  at  Nothenitz.  ^ 
When  he  left  this  place,  1754,  he  went  to  Drefden,  where 
he  formed  an  acquaintance  with  the  ablelt  artifts,  and  par¬ 
ticularly  with  M.  Oefer,  an  excellent  painter,  and  one  of  the 
beft  draughtfmen  of  the  age.  In  that  year  he  abjured  Lu- 
theranilm,  and  embraced  the  Roman  Catholic  religion.  In 
September  17 55,  he  fet  out  for  Italy,  and  arrived  at  Rome 
in  December  following.  His  principal  object  was  to  lee  the 
Vatican  library,  and  to  examine  the  ruins  of  Herculaneum. 

Mr  Winckleman  carried  with  him  into  Italy  a  fenfe  of 
beauty  and  art,  which  led  him  inftantly  to  admire  the  ma¬ 
iler-pieces  of  the  Vatican,  and  with  which  he  began  to  (ludy 
them.  He  foon  increafed  his  knowledge  ;  and  it  was  not 
till  after  he  had  thus  purified  his  tafte  and  conceived  an  idea 
of  ideal  beauty,  which  led  him  into  the  greateft  fecrets  of 
art,  that  he  began  to  think  of  the  explanation  of  other 
monuments,  in  which  Ins  great  learning  could  not  fail  to 
diflinguifh  him.  His  erudition  enabled  him  to  fill  up  his 
principal  plan  of  writing  the  f(  Hiftory  of  Art.”  In  1756 
he  planned  his  “  Reftoration  of  Ancient  Statues,”  and  a 
larger  work  on  the  u  Tatte  of  the  Greek  Artifts  and 
defignedvan  account  of  the  galleries  of  Rome  and  Italy,  be¬ 
ginning  with  a  volume  on  the  Belvedere  ftatues,  in  the 
manner  of  Richardfon,  who,  he  fays,  only  ran  over  Rome. 
He  alfo  intended  a  hiftory  of  the  corruption  of  tafte  in  art, 
the  reftoration  of  ftatues,  and  an  illuftration  of  the  obfeure 
points  of  mythology.  All  thefe  different  eftays  led  him  to 
his  “  Hiftory  of  Art,”  and  his  “  Monument!  Inediti.”  It 
nmft,  however,  be  confeffed,  that  the  firft  of  thefe  works 
has  not  all  the  clearnefs  and  precifion  that  might  be  ex¬ 
pected  in  its  general  plan  and  divifion  of  its  parts  and  ob¬ 
jects  ;  but  it  has  enlarged  and  extended  the  ideas  both  of 
antiquaries  and  collectors.  The  delcription  of  the  geiri3 
and  fulphurs  of  the  Stofch  cabinet  contributed  not  a  little 
to  extend  Mr  Winckleman’s  knov/ledge.  Few  perfons  have 
opportunities  of  contemplating  fuch  valt  collections.  The 
engravings  of  Lippet  and  count  Caylus  are  all  that  many 
can  arrive  at.  Mr  Winckleman’s  Monumenti  Inediti,  of 
which  he  had  begun  the  third  vol.  1767,  feem  to  have  fe- 
cured  him  the  clteem  of  antiquaries.  Had  he  lived,  we 
fhould  have  had  a  work  long  wi filed  for  ;  a  complete  col* 
leCtion  of  the  bas-reliefs  difeovered  trom  the  time  of  Bartoli 
to  the  prefent,  the  greater  part  of  which  are  in  the  pof- 
feffion  of  cardinal  Albani. 

Wh^n  cardinal  Albani  fucceeded  to  the  place  of  libra¬ 
rian  of  the  Vatican,  he  endeavoured  to  get  a  place  for 
the  Hebrew  language  for  Winckleman,  who  retufed  a  ca 
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nonry,  becaufe  he  would  not  take  the  tonfure.  The  elec¬ 
tor  of  Saxony  gave  him,  1761,  unfolicited,  the  place  of 
counfellor  Richter,  the  direction  of  the  royal  cabinet  of 
medals  and  antiquities  at  Drefden.  U5on  the  death  of  the 
Abbe  Venuti,  1762,  he  was  appointed  prefident  or  the  an¬ 
tiquities  of  the  apoftolic  chamber,  with  power  over  all  dif- 
coveties  and  exportations  of  antiquities  and  pictures.  This 
is  a  poll  of  honour,  with  an  income  of  16^  feudi  per  annum . 
He  had  a  profpeCl  of  the  place  of  prefident  of  antiquities  in 
the  Vatican,  going  to  be  created  at  16  feudi  per  month, 
and  was  named  corresponding  member  of  the  Academy  of 
Inicriptions.  The  king  of  Pruffia  offered  him  by  Col. 
Quintus  Iciiius  the  place  of  librarian  and  director  of  his 
c  ibinet  of  medals  and  antiquities,  void  by  the  death  of  M. 
Gautier  de  la  Croze,  with  a  haudfome  appointment.  He 
made  no  fcruple  of  accepting  the  offer;  but  when  it  came 
to  the  pope’s  ears,  he  added  an  appointment  out  of  his  own 
purle,  and  kept  him  at  Rome. 

In  April  1768,  he  left  Rome,  to  go  with  M.  Cavaceppi 
over  Germany  and  Switzerland.  When  he  came  to  Vienna, 
5  QjJ  lie 
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with  the  reception  he  met  with,  that  he 
made  a  longer  Hay  there  than  he.  had  intended.  But,  being 
1  fuddenly  feized  with  a  fecret  uneafinefs  and  extraordinary 
defire  to  return  to  Rome,  he  fet  out  for  Italy,  putting  off 
his  vifits  to  his  friends  in  German)  to  a  future  opportunity. 

As  he  palled  through  Trie  He,  he  was  affaffinated,  June  8. 
3768,  by  a  wretch  named  rcangeli,  a  native  of  Campiqbo, 
a  town  in  the  territory  of  PiRoia,  with  whom,  he  had  made 
an  acquaintance  on  the  road.  This- milcreant  had  be^n 
condemned  for  a  robbery  to  work  in  fetters  four  years, 
and  then  to  be  banifhed  the  AuHrian  territories,  on  an  oath 
never  to  return.  He  had  obtained  a  mitigation  of  one  of 
his  fen  tences,  and-  retired  to  Venice  ;  but,  changing  his 
quaite  s  backwards  and  forwards,  he  was  fo  reduced  in 
circmnfunces  that  he  at  length  took  up  his  lodgings  at 
the  inn  to  which  the  Abbe  happened  to  come.  Arcangeli 
paid  inch  affkiuous  court  to  him,  that  he  entirely  gained 
his  confidence  ;  and  having*  been  fhyoured  with  a  fight  of 
the  valuable  prelects  which  he  h^d  received  at  Vienna, 
formed  a  defign  to  minder  and  rob  him.  Pie  bought  a 
new  fharp  knife  on  purpete  ;  and  as  the  Abbe  (who  had  in 
the  moft  friendly  manna  invited  him  to  Rome)  was  fitting 
down  in  his  chair,  early  in  the  morning,  he  threw  a  r<  pe 
over  his  head,  and  before  he  could  diien  >age  him! elf,  (tab¬ 
bed  him  in  five  different  places.  The  Abbe  had  Hill  flrength 
to  get  down  to  the  ground  floor,  and  call  for  help  ;  and 
being  laid  on  a  bed  in  the  midfl  of  the  moH  violent  pain, 
be  had'  compofurc  fufiicient  to  receive  the  laH  facraments, 
and  to  make  his  wll,  in  which  he  appointed  cardinal  Alex¬ 
ander  Albani  his  ..reiiduary  legatee,  and  expired  in  the  af¬ 
ternoon.  The  murderer  was  foon  after  apprehended  ;  and 
executed  on  the  wheel  oppofite  the  inn,  June  2 6. 

Abbe  Winckleman  was  a  middle-fized  man  ;  he  had  a 
very  1  w  forehead,  fharp  nofe,  and  little  black  hollow  eyes, 
which  gave  him  an  alpedl  rather  gloomy  than  otherwise. 

If  he  had  any  thing  graceful  in  his  phyflognomy,  it  was 
bis  mouth.  A  fiery  and  impetuous  ciiipofition  often  threw 
him  into  extremes.  Naturally  enthufiafiic.  he  often  indul¬ 
ged  an  extravagant  imagination  ;  but  as  he  poffeffed  a 
ftrong  and  folid  judgment,  he  knew  how  to  give  things  a 
juH  and  intrinfic  value.  In  confequence  of  this  turn  of 
mind,  as  well  as  a  neglc&ed  education,  a  cautious  referve 
was  a  quality  he  little  knew.  If  he  was  bold  in  his  deci- 
jfions  as  an  author,  he  was  Hill  more  fo  in  his  converfation, 
and  has  often  made  his  friends  tremble  tor  his  temerity. 

If  ever  man  knew  what  friendfhip  was,  that  man  was  Mr 
Winckleman,  who  regularly  practiled  all  its  duties;  and  for 
this  reafon  he  could  boatl  of  having  friends  among  perlons 
of  every  rank  and  condition. 

WIND  is  a  fenfible  agitation  of  the  atmofphere,  occa- 
fioned  by  a  quantity  of  air  flowing  from  one  place  to  ano¬ 
ther. 

As  navigation  depends  in  a  great  meafure  upon  the  di¬ 
rection  and  force  of  the  winds,  as  the  temperature  of  cli¬ 
mates  is  greatly  influenced  by  them,  and  as  they  are  abfo- 
lutely  neceflary  to  preferve  the  faluority  of  the  atmofphere, 
it  is  not  furpnfing  that  they  have  very  much  engaged  the 
attention  o5-  mankind.  To  be  acquainted  with  the  laws  by 
which  they  are  regulated,  and  to  be  able  to  calculate  before¬ 
hand  the  conitquences  of  thefe  laws,  has  been  in  every  age 
the  eager  wifh  or  philo f'ophers.  But  whether  it  has  been 
owing  to  an  improper  method  of  Hudying  this  fubjeCt,  or  to 
its  1) ing  beyond  the  reach  of  the  human  'acuities,  philofo- 
phers  have  not  made  that  progrefs  in  it  which  the  fanguine 
imaginations  of  fome  individuals  led  them  to  expedt.  Ma¬ 
ny  difeoveries  indeed  have  been  made  ;  and  from  the  num¬ 
bers  and  the  genius  of  the  philofophers  at  prefent  engaged 
in  tliis*fiudy,  others  equally  important  may  be  expedled. 
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But,  notwithftanding  this,  many  of  the  phenomena  remain 
unexplained,  and  a  rational  and  fatisfadfory  theory  feems ' 
(till  beyond  our  reach.  It  will  not  be  expedted,  that  where 
philofophers  in  general  have  failed,  we  fhall  fuceeed.  If 
can  colleCf  the  fads  hitherto  aicertained,  and  explain  iucii 
of  them  as  the  late  difeoveries  have  enabled  us  to  imderfland, 
we  truft  we  Hull  obtain  the  indulgence  of  the  Public,  thou, Hi 
we  cannot  boaH  of  throwing  much  new  light  on  this  diffi¬ 
cult  fubjed. 
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of  the  Winds. 

As  the  winds  of  the  torrid  zone  differ  in  feveral  impor¬ 
tant  particulars  fiom  thofe  which  blow  without  the  tropics, 
we  Hi  all  firff  dtferibe  them,  and  afterwards  thofe  of  the  tem¬ 
perate  zones. 

I.  In  thofe  parts  of  the  Atlantic  and  Pacific  oceans  which  Wr40f 
he  neareft  the  equator,  there  is  a  regular  wind  during  tlie^eioiu 
whole  year  called  the  trade-wind.  On  the  north  fide  of  the;'10 
equator  it  blows  from  the  north  eafi,  varying  frequently  aZoNE* 
point  or  two  towards  the  north  or  eafi  ;  and  on  the  fouth 
fide  of  it,  from  the  fouth-eafl ;  changing  for  etimes  in  the  i 
fame  manner  towards  the  fou^h  or.  eafi.  The  (pace  inclu-^lT11^* 
ded  between  the  fecond  and  fifth  degree  of  north  latitude  is*10  * 
the  internal  limit  of  thefe  two  winds.  There  the  winds  can 
neither  be  faid  to  blow  from  the  north  nor  the  fouth;  calms 
are  frequent,  and  violent  fiorms.  This  fpace  varies  a  little 
in  latitude  as  the  fun  approaches  either  ot  the  tropics. —  In 
the  Atlantic  ocean  the  trade-winds  extend  farthei  north  on 
the  American  than  on  the  African  coall ;  and  as  we  ad¬ 
vance  weftward,  they  become  gradually  more  easterly,  -ind  de- 
creafe  in  firengtli  *.  Their  force  diininifhes  likevvife  as  we*  j)r 
approach  their  utmoft  boundaries.  It  has  been  remarked 
alio,  that  as  the  fun  approaches  the  tiopic  of  Cancer,  th 
fouth-eafl  winds  become  gradually  more  foutherly,  and  theV(  ;,u 
north-eafi  winds  more  eaflerly  :  exadtiy  the  contrary  takes  J  * 
place  when  the  fun  is  approaching-  the  tropic  of  Capricorn} .§  Ibiim. 

The  trade-wind  blowrs  confiantly  in  the  Indian  ocean  3 
from  the  icth  degree  ot  fouth  latitude  to  near  the  yoth  : i^0illoors‘ 
But  to  the  north  ward  of  this  the  winds  change  every  lix 
months,  and  blow  diredtly  oppofite  to  their  former  courfe. 

Thefe  regular  winds  are  called  monfoons ,  from  the  Malay 
word  moojjin ,  which  iignifies  “  a  feafon  f .”  When  they  f  Fonjl't 
fliift  their  diredtion,  variable  winds  and  violent  fiorms  fuc- 
ceed,  which  lafi  fur  a  mouth  and  frequently  longer;  and9,5* 
during  that  time  it  is  dangerous  for  vcffels  to  continue  at 
fea. 

The  monfoons  in  the  Indian  ocean  may  be  reduced  to 
two ;  one  on  the  north  and  another  on  the  iouth  fide  of  the 
equator;  which  extend  from  Africa  to  the  longitude  of  New 
Holland  and  the  eafi  coall  of  China,  and  which  fuffer  par¬ 
tial  chan  ges  in  particular  places  from  the  fituation  and  in¬ 
flection  of  the  neighbouring  countries. 

1.  Between  the  -jd  ar.d  icth  degrees  of  fouth  latitude 
the  fouth-eail  trade-wind  continues  from  April  to  Odtober;. 
but  during  the  reft  of  the  year  the  wind  blows  from  the 
north  well -f.  Between  Sumatia  and  New  Holland  this! 
monloon  blows  from  the  fouth  during  our  fummer  months, 
approaching  gradually  to  the  fouth  fail  as  we  advance  to-  voi.  ii. p. 
wards  the  coafl  of  New  Holland;  it  changes  about  the  end  136. 
of  September,  and  continues  in  the  oppofite  dire&ion  till 
April}.  Between  Afi  ica  and  Madagaicar  its  diredlion  is$  Uidan, 
influenced  by  the  coafl ;  for  it  blows  from  the  north-eafi 
from  October  to  April,  and  during  the  reft  of  the  year  from 

the  fouth- weft  ^[.  «f  Brvttt 

2.  O  ver  all  the  Indian  ocean,  to  the  northward  of  the  T/WA° r 
3d  degree  of  fouth  latitude,  the  north  eafi  trade-wind  blows1, 
from  October  to  April,  and  a  l'outh  weft  wind  from  April  ^ 
to.  October  jj .  From  Borneo,  along  the  coafl  of  Malacca!  ^ 

and  ^ 
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and  as  far  as  China,  ihri  monfoorr  in  fummer  blows  nearly 
from  the  fouth,  and  in  winter  from  the  north  by  eaft  f. 
Near  the  coaft  of  Africa,  between  Mozambique  and  Cape 
Guardefan,  the  winds  are  irregular  during  the  whole  year, 
owing  to  the  different  monfoons  which  furreund  that  parti¬ 
cular  place.* — Monfoons  are  like  wife  regular  in  the  Red  .oea; 
between  April  and  October  they  blow  from  the  north- wed, 
and  during  the  other  months  from  the  fouth-eaft,  keeping 
condantly  parallel  to  the  coaft  of  Arabia  *. 

Monfoons  are  not  altogether  confined  to  the  Indian  O- 
cean  ;  on  the  coaft  of  Brazil,  between  Cape  St  Auguftine 
and  the  iOand  of  St  Catherine,  the  wind  blows  between, 
September  and  April  from  the  eaft  or  north-eaft,  and  be¬ 
tween  April  and  September  from  the  lauth-weftf. —  The 
jbuy  of  Panama  is  the  only  place  on  the  wed  fide  of  a  great 
continent  where  the  wind  ihifts  regularly  at  different  fea- 
'  tons  :  there  it  is  eafterly  between  September  and  March  ; 
but  between  March  and  September  it  blows  chiefly  from 
the  fouth  and  iouth  well. 

Such  in  general  is  the  direction  of  the  winds  in  the  torrid 
zone  all  bver  the  Atlantic,  Pacific,  and  Indian  Oceans;  but 
they  are  fubjedt  to  particular  exceptions,  which  we  fhall  now 
endeavour  to  enumerate.  —  On  the  coaft  of  Africa,  from 
Cane  Biyador  to  Cape  Verde,  the  winds  are  generally 
north- vvell ;  from  hence  to  the  Aland  of  St  Thomas  near 
the  equator  they  blow  almofl  perpendicular  to  the  fhore, 
bending  gradually,  as  we  advance  fouth  wards,  firft  to  the 
well  and  then  to  the  fouth- weft  |[.  On  the  coaft  of  New 
Spain  likewife,  from  California  to  the  Bay  of  Panama,  the 
winds  blow  almofl  conftantly  from  the  weft  or  louth  well, 
except  during  May,  June,  and  July,  when  land-winds  pre¬ 
vail,  called  by  the  Spi  n  ards  P/.p^ayos.  On  the  coail  of 
.  Chili  find  Pen;  f ,  from  20°  or  50°  fouth  latitude,  to  the 
h equator,  and  on  the  parallel  coail  of  Africa,  the  wind  blows 
dur in  r  the  whole  year  from  the  fouth,  varying  according  to 
*  the  dtre&ion  of  the  land  towards  which  it  inclines,  and  ex- 
i.  tending  much  farther  out  to  fea  on  the  American  than  the 
African  coaft.  The  trade- winds  are  alfo  intcirupted  lome- 
times  by  weftcrly  winds  in  the  Bay  of  Campeachy  and  the 
Bay  of  Honduras. 

As  to  the  countries  between  the  tropics,  we  are  too  little 
acquainted  with  them  to  be  able  to  give  a  fatisfablory  hifto- 
ry  of  their  winds. 

In  all  maritime  countries  between  the  tropics  of  any  ex¬ 
tent,  the  wind  blows  during  a  certain  number  of  hours  eve- 
ry  day  from  the  fea,  and  during  a  certain  number  towards 
the  fea  from  the  land;  thefe  winds  are  called  the  fei  and 
land  breezes.  The  fea  breeze  generally  fets  in  about  ten 
in  the  forenoon,  and  blows  till  fix  in  the  evening  ;  at  leven 
the  land-breeze  begins,  and  continues  till  eight  in  the  moin- 
ing,  when  it  dies  away*  During  fummer  the  fea-breeze 

•  is  very  perceptible  on  all  the  coafts  of  the  Mediterranean 
Sea  and  even  fometimes  as  far  north  as  Norway  ||. 

In  the  ifland  of  St  Lewis  on  the  coatl  o'  Africa,  in  160 
.  north  latitude,  and  i6g  weft  I0110  itude,  the  wind  during  the 
rainy  leafon,  which  lafls  from  the  middle  of  July  to  the 
noddle  of  Oclober,  is  generally  between  the  fouth  and  eaft; 
during  the  reft  of  the  year  it  is  for  the  moil  part  eaft  or 

*  north  ea It  in  the  morning;  but  as  the  fun  rifes,  the  wind 
approaches  gradually  to  the  north,  till  about  noon  it  gets 
to  the  weft  of  north,  and  is  called  a  Jea-bretze.  Sometimes 
it  (hilts  to  the  eaft  as  the  inn  defeends,  and  continues  there 
during  the  whole  night.  In  February,  March,  April,  May, 
and  June,  it  blows  alrnoft  conftantly  between  the  north  and 
weft  §.  In  the  Aland  of  Balama,  which  lies  likewife  on  the 

'^wefl  coalt  of  Africa,  in  the  1  ith  degree  of  north  latitude, 
1  the,  wind  during  nine  months  of  the  year  blows  from  the 
25. 
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fouth- we  ft ;  but  in  November  and  December  a  very  cold 

wind  blows  from  the  north  eaft  *.  „ 

In  the  kingdom  ol  Bornou,  which  lies  between  the  1  Ah  x 
and  20th  degree  of  north  latitude,  the  warm  leafon  is  intro  See  Map  in 
duerd  about  "the  middle  of  April  by  fultry  winds  from  th c 
fouth-eaft,  which  bring  along  with  them  a  delude  of  rain  f. 

In  Fez z an,  which  is  fit. uated  about  the  25th  decree  of  fj 
north  latitude  and  the  3 'th  degree  of  eaft  longitude,  the  ,;orn<  u  and 
wind  •rorrt'May  to  Au  nil  blow's  from  the  eaft,  ionth  eaft,  F  zian, 
or  fouth  well,  and  is  intenfely  hot  %  _  _  „  tjfcl'lhn,. 


In  Abyfiinia  the  w  inds  generally .  blow  from  the  weft,  co< 
north-weft,  north,  and  north  eaft.  During  the  m  onths  ofj  ibid. 

June,  July,  Augiiil,  September,  and  Odober,  the  north  7  . 
and  north-eaft  winds  blow  ahnonlt  conftantly,  eiptcially  in  k  I  niuj 
the  morning  and  evening'  ;  and  during  the  reft  of  the  year 
they  are  much  more  frequent  than  any  other  winds  A  f  Bruce  s 
At  Calcutta,  in  the  province  of  Bengal,  the  wind  blows  V(^Yv<r’ 
during  January  and  February  from  the  iouth  well  and^  . 
fouth  ;  in  Maich,  pril,  and  May,  from  the  iouth  ;  in  June,  8 
July,  A  ugull,  and  September,  T\>m  the  iouth  and  fouth-  Ca  ci.ttaj, 
eaft  ;  in  October,  November,  and  December,  from  the  north  - 
v/eft  *. — At  Madras  the  moil  frequent  winds  are  the  north  Reffa^het,. 
and  north-eaft. —  At  Tivoli  in  St  Domingo,  and  at  lies  dev.  is  1.  and 
Vacher-,  the  wind  blows  ofteneft  from  the  iouth  and  iouth- v  Appen*. 
eaft  J. — From  thefe  fafts  it  appears,  that  in  moil  tropical  ^ 
countries  with  which  we  are  acquainted,  the  wind  generally 
blows  from  the  neareft  ocean,  except  during  the  coldeftg  *Cotfe, 
months,  when  it  blows  towards  it.  .  .  J  ur 

IT  In  the  temperate  zones  the  dirt&ion  of  the  winds  is  °yf  X79J‘ 
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by  110  means  io  regular  as  between  the  tropics. 

the  fame  de  cree  of  latitude,  we  find  them  often  blowing  in  hr.  North. 
different  diredions  at  the  fame  time*;  while  their  changes- Pempe- 
are  frequently  fo  iudden  and  io  capricious,  that  to  account 
foi  them  has  hitherto  been  found  impofiible.  When  winds  " 
are  violent,  and  continue  long,,  they  generally  extend  over  a* 
laige  trail  of  country  ;  and  this  is  more  certainly  the  cafe 
when  they  blow  from  the  north  01  eaft  than  from  any  other 
points  §.  By  the  multiplication  and  comparifon  of  Meteoro*  §  Barham* 
logical  Tables,  fo^e  regular  connedion  between  the  changes;  ffiC0~ 
of  the  atmofphcte  in 'different  places  may  in  time  be  ©bier-^M  ^-^1 
ved,  which  will  at  bail  lead  to  a  fati&factor-y  theory  of  the 
winds  It  is  from  fuch  tables  chiefly  that  the  following  1  adta* 
have  been  col le died.  T1 

In  Virginia,  the  prevailing  winds  are  between  the  fouth-  of  AmerN- 
weft,  w  y,  north,  and  north-weft  ;  the  moil  frequent  is  theca, 
fouth  wcji ,  which  blows  more  conftantly  in  June,  July,  and 

ugull,  than  at  *any  other  feafon.  'The  no;-  ih-we/t  winds-*  Jtjfcrfinir 
blow  moil  conftantly  in  November,  December  January,  P* 

February*.  -At  Ipfwich  m  New  En  land  the  prevailing* A ^ 
winds  are  alto- between  the  ouib-we),  weji,  north,  and  north  p  hit  ad.  vok 
eaji  ;  the  moil  frequent  is  the  north  wcji  J  :  But  at  Cam  mat  10.. 
budge,  in  the  fame  province,  the  moll  f.tquent  wind  is 
the  fouih-eaji  %. — The  predominant  winds-  at  New  York 
aie  the  north  and  wcji  §  :  And  in  Nova  -Scotia  north  w  ft . 
winds  blow  foi  three  fourths  ot  the  year  ||  — The  lame  wind  j  .1.  Cette, , 
blows  moil  frequently  at  Montreal  in  Canada-;  but  .at  Qvie-  J»*n.  de 
bee  the  wind  generally  follows  the  direction  pf  the  river  St 
Lawrence,  blowimg  either  fiom  the  north  eaft  01  Joutr  w<y.  ^  vre;ent 

_ At  iiudfon’s  Bay  wfl  rly  wm-’s  blow  for  t  ret  founhsi?/^  of 

of  the  year  ;  the  not  th  well  wind  occahons  the  greateil  cold,  ov..  Scotia 
but  the  north  and  north  e  ft  are  the  vehicles  of  mow  *.  and^anada9, 

It  appears  from  theic  iadls,  that  wciteily  winds  are  moil.*,  Qitg* 
frequent  over  the  whole  eaftern  coaft  of  North  America  yibid. 
that  in  the  iouthern  provinces  iouth  weft  winds  predominate;*  i'ennant's 
and  that  the  no; th  weft  become  gradually  more  trequent  ai  fhPf  yr^ 
we  appioach  the  ^rigid  zone. 

In  Dgyp1?  during  part  of  May,  and  during  June,  July,.* 

Auguft-,, 
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Auguft,  and  September,  the  wind  blows  almoft  conftantly  Winds 
from  the  north,  varying  fometimes  in  June  to  the  wjl,  and 
in  July  to  the  wef  and  the  tajl ;  during  part  of  September, 
and  in  October  and  November,  the  winds  are  variable,  but 
blow  more  regularly  from  the  eaji  than  any  other  quarter ; 
in  December,  January,  and  February,  they  blow  from  the 
north ,  north-wjl,  and  <wejl  ;  towards  the  end  of  February 
they  change  to  the  South,  in  which  quarter  they  continue 
till  near  the  end  of  March ;  during  the  laft  days  of  March 
and  in  April  they  blow  from  the  fovth-e  ft,  fouth,  and  fouth- 
wejl,  and  at  Jaft  from  the  e  jl;  and  in  this  .direction  they  con¬ 
tinue  during  a  part  of  May  |. 

In  the  Mediterranean  the  wind  blows  nearly  three-fourths 
of  the  year  from  the  north  ;  about  the  equinoxes  there  is  al¬ 
ways  an  eaflerly  wind  in  that  fea,  which  is  generally  more 
conftant  in  fpring  than  in  autumn  j  Thele  obfervations 
do  not  apply  to  the  gut  of  Gibraltar,  where  there  are  feldom 
any  winds  except  the  tajl  and  the  wjl — At  Bailia,  in  the 
ifland  of  Corfica,  the  prevailim?  wind  is  th e  fouth-wf  * . 

In  Syria  the  north  wind  blows  from  the  autumnal  cqtii- 
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other  parts  r.ox  t0  November  ;  during  December,  January,  and  Febru- 
cf  Aua,  ary,  the  winds  blow  from  the  wjl  and  fouth  wejl  ;  in  March 
they  blow  from  the  fouth ,  in  May  from  the  eaji ,  and  in 
June  from  the  north.  From  this  month  to  the  autumnal 
equinox  the  wind  changes  gradually  as  the  fun  approaches 
the  equator;  firll  to  the  enjl ,  then  to  the  fouth ,  and  laftly  to 
the  wef  f . — At  Bagdad  the  mod  frequent  winds  are  the 
$  Pennant' s  fouth-wejl  and  north- 'll  ejl ;  at  Pekin,  the  north  and  the 
Araic  Zsol fouth  J  ;  at  Kamlfchatka,  on  the  north-eaft  coaft  of  Afia, 
the  prevailing  winds  blow  from  the  wjl  §. 

In  Italy  the  prevailing  winds  differ  confiderably  accord¬ 
ing  to  the  lituation  oHhe  places  where  the  obfervations  have 
been  made  :  At  Rome  and  Padua  they  are  northerly ,  at  Mi¬ 
lan  eaflerly  — AJ1  that  we  have  been  able  to  learn  concern¬ 
ing  Spain  and  Portugal  is,  that  on  the  well  coaft  of  thefe 
countries  the  wejl  is  by  far  the  molt  common  wind,  particu¬ 
larly  in  fummer;  and  that  at  Madrid  the  wind  is  north-eajl 
for  the  greateft  pait  of  the  fummer,  blowing  almoft  con- 
Ilantly  from  the  Pyrenean  mountains  J.— At  Berne  in  Swit¬ 
zerland  the  prevailing  winds  are  the  north  and  <wefl ;  -at  St 
Gottard,  the  north-eajl ;  at  Laufanne,  the  norlh-wejl  and  fouth - 
wejl  p. 

Father  Cotte  has  given  us  the  refult  of  oblervations  made 
at  86  different  places  of  France  ||  ;  from  which  it  appears, 
that  along  the  whole  fouth  coaft  of  that  kingdom  the  wind 
blows  molt  frequently  from  the  north ,  north-wef,  and  north- 
eajl  ;  on  the  weft  coaft,  from  the  wef,  fouih-wef ,  and  north - 
wef ;  and  on  the  north  coaft,  from  the  fouih-wef .  That  in 
the  interior  parts  of  France  the  fouth-wef  wind  blows  moft 
frequently  in  18  places  ;  the  nveft  wind  in  1  4 ;  the  north  in 
13  ;  the  fouth  in  6  ;  the  north-eajl  in  4  ;  the  fouth-eajl  in  2  ; 
the  eaji  and  north-weft  each  of  them  in  one.  —  On  the  weft 
coaft  of  the  Netherlands,  as  far  north  as  Rotterdam,  the  pre¬ 
vailing  winds  are  probably  the  fouth -wef,  at  leaf!  this  is  the 
cafe  at  Dunkirk  and  Rotterdam  It  is  probable  alio  that 
along  the  reft  of  this  coaft,  from  the  Hague  to  Hamburgh, 
the  prevailing  winds  are  the  north-weJl ,  at  leaft  thefe  winds 
are  moft  frequent  at  the  Hague  and  at  Franeker  §.  The 
prevailing  wind  at  Delft  is  the  fouth  eaji ;  and  at  Breda  the 
north  and  the  eaji  -J. 

In  Germany  the  eaji  wind  is  moft  frequent  at  Gottingen, 
Munich,  Weiffemburg,  Duffeidorf,  Saganum,  Erford,  and 
at  Buda  in  Hungary  ;  the  Joutb-eaf  at  Prague  and  Wirtz- 
burg  ;  the  north-eajl  at  Ratiibone  ;  and  the  wejl  at  Manheim 
and  Berlin 

From  an  average  of  ten  years  of  the  regifter  kept  by  or¬ 
der  of  the  Royal  Society,  it  appears,  that  at  Isadora  the 
vdnds  How  in  the  following  order  1 


South-weft 
North  eaft 
North- weft 
Weft 

It  appears,  from  the  fame  regifter,  that  the  fouth-wef 
wind  bi  -ws  at  an  average  more  frequently  than  any  other 
wind  during  every  month  of  the  year,  and  that  it  blows 
longefl  in  July  and  Auguft  ;  that  the  north  eaji  blows  moft 
condantly  during  January,  March,  April,  May,  and  June, 
and  moft  feldom  during  February,  July,  September,  and 
December  ;  and  that  the  north-wejl  wind  blows  oftencr  from 
November  to  March,  and  more  feldom  during  September 
and  Odtober  than  any  other  months.  The  fouth-wejl  winds 
are  alto  moft  frequent  at  Briftol,  and  next  to  them  are  the  z-  w, 
ncrth-eaH.  S#* 

The  following  table  of  the  winds  at  Lancafter  has  been  ;mp.a. 
drawn  up  from  agegifter  kept  for  feven  years  at  that  placef  :1  Munch. 

11  Tranf,  vof, 


4  Veiny's 
Trji'.  voi, 

i.  p.  336. 

4  Cotte, 
ibid. 
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Italy, 

f  Cotte, 
ibid. 

16 
Spain, 

4  Bohun  x 

>¥•  of 

IVinds ,  p. 

1 16. 

1 7 

Switzer¬ 

land, 

§  Cotte, 
ibid. 

|j  1  bid. 

18 

France, 


*9 

The  Ne¬ 
therlands, 

*  Ibid. 


5  ibid. 

f  Ibid. 

20 

Germany, 


4  Ibid. 
21 

Britain, 


W INDS. 

Days. 

Winds. 

DaysJ 

South  weft 

92 

South-eaft 

3$ 

North-eaft 

67 

North 

30 

South 

Sl 

North -weft 

-  26 

Weft 

41 

Eaft 

17 

The  following  table  is  an  abftraft  of  nine 
tions  made  at  Dumfries  by  Mr  Copland  f . 

years  obferva* 

Winds. 

Days. 

Winds. 

Days. 

South 

824 

North 

36F 

Weft 

-  69 

North-weft 

25b 

Eaft 

68 

South-eaft 

i8f 

South-weft 

Soi 

North-eaft 

T4i 

The  following  table  is  an  abftraft  of  feven  years  obferva¬ 
tions  made  by  Mr  Meek  at  Cambuflang  near  Glafgow  J  :  t  Ratified 


Winds. 
South  weft 
North-weft 


Days 

1 7+ 
140 


Winds 
North-eaft 
South-eaft 


Days 


Account  ef 


of  Siitlvd, 
104  vol.  v.p, 
4724y 


It  appears,  from  the  regifter  from  which  this  table  was 
extracted,  that  the  north-eajl  wind  blows  much  more  fre¬ 
quently  in  April,  May,  and  June,  and  the  fouth-wef  in 
July,  Auguft,  and  September,  than  at  any  other  period. 
We  learn  fiom  the  Statiitical  Account  of  Scotland,  that  the 
fouth-wejl  is  by  far  the  moft  frequent  wind  all  over  that  king¬ 
dom,  efpecially  on  the  weft  coaft.  At  Saltcoats  in  Airfhire, 
for  inftance,  it  blows  three- fourths  of  the  year;  and  along 
the  whole  coaft  of  Murray,  on  the  north-eajl  fide  of  Scot¬ 
land,  it  blows  for  two*  thirds  of  the  year.  Eaft  winds  are 
common  over  all  Great  Britain  during  April  and  May;  but 
their  influence  is  felt  moft  leverely  on  the  eaflern  coaft. 

The  following  table  exhibits  a  view  of  the  number  of 
days  during  which  the  wefterly  and  eafterly  winds  blow  in 
a  year  at  different  parts  of  the  ifland.  Under  the  term 
weferly  are  included  the  north-weft,  weft,  fouth  weft,  and 
fouth  ;  the  term  eafterly  is  taken  in  the  fame  latitude. 

Wind 

Places.  Wefterly.  Eafterly- 

London 
Lancailer 
Liverpool  J 
Dumfries 

Branxholm,  54  miles 
fouth- weft  of  Ber¬ 
wick  §, 

7  Cambuflang 

8  Hawkhill,  near  Edin- 
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7 
5 l 
9 
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2?2 
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4  Mar.dj* 
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217,4 
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*44>7 
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Couth.  N.  E 
22  I5 


N. 

14 

N. 

32 


S.  E. 
1 2 


In  Ireland  the  fouth-wefi  and  weft  are  the  grand  trade- 
winds,  blowing  mod  in  fummer,  autumn,  and  winter,  and 
lead  in  fpring.  The  north-eaft  blows  mod  in  fpring,  and 
nearly  double  to  what  ft  does  in  autumn  and  winter.  The 
fmth-enft  and  north-wfi  are  nearly  equal,  and  are  mod  fre¬ 
quent  after  the  fouth-wefi  arid  wed 

At  Copenhagen  the  prevailing  winds  are  the  eafi  and 
feuth-eaft ;  at  Stockholm,  the  weft  and  north  [|.  In  Ruffa, 
from  an  average  o‘  a  regifter  of  16  years,  the  winds  blow 
from  November  to  April  in  the  following  order  : 

Wed.  N.  W.  Eafi:.  S,  W.  South.  N.  E 
Days  45  26  23  22 

And  during'  the  other  fix  months, 

Weft.  N.  W.  Eafi.  S.  W. 

Days  27  27  19  24 

The  weft  wind  blows  during  the  whole  year  72  days  ; 
the  north- we/i  53  ;  the  fouth-wefi  and  north  4^  days  each. 
During  fummer  it  is  calm  for  41  day*?,  and  during  winter 
Lor  2  r  * .  In  Norway  the  mod  frequent  winds  are  the 
vth,  the  fouth- wfi,  and  fouth-eafi.  The  wind  at  Bergen  is 
ieldom  dire&ly  weft,  but  generally  fouth-wed  or  fouth-eaft; 
a  uorch-wdt,  and  cfpecialiy  a  north-eaft  wind,  are  but  little 
known  there  r. 

From  the  whole  of  thefe  faces,  it  apeears  that  the  mod 
frequent  winds  cn  the  fouth  coafts  of  Europe  are  the  north, 
the  north-eaft,  and  north-wed  ;  and  on  the  wedern  coaft, 
the  fouth  weft ;  that  in  the  interior  parts  which  lie  mod 
contiguous  to  the  Atlantic  -Ocean,  fouth -wed  winds  are 

^  er- 
north- 
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fouth  temperate  zone  from  the  north-wed,  changing,  how¬ 
ever,  frequently  to  all  points  of  the  compafs,  and  in  the 
north  temperate  zone  blowing  particularly  during  fpring 
from  the  north-eaft.  *  V 
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28 


S.  E. 
18 


alfo  mod  frequent  ;  but  that  eaftcrly  winds  prevail  in  G 


many.  Wefttily  winds  are 
ead  cod  of  Ada. 
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alio  mod  frequent  on  the 
winds  are  more  conffant  in 


■Sea. 


tile 

zone,  which  is  in  a  great  meafure  co¬ 
vered  with  water,  than  in  the  north  tempeiate  zone,  where 
heir  direction  mud  be  frequently  interrupted  and  altered 
by  mountains  and  other  caufes. 

M.  de  hi  Bailie,  who  was  fen t  thither  by  the  French  king 
o  make  aftronomical  obfervations,  informs  us,  that  at  the 
-npe  of  Good  Hope  the  main  winds  are  the  fruth-erfi  and 
w-'h  wfi ;  that  other  winds  feldom  lad  longer  than  a  few 
lours  ;  and  that  the  eafi  and  north-coil  winds  blow  very  fel- 
iom.  1  be  fouth  eafi  wind  blows  in  mod  months  of  the 
jfrrar,  but  chiefly  front  Goober  to  April  ;  the  north-weft 
vails  durin  t  the  other  fix  months,  b  ring-in. r  along  with 
t  rain,  and  tempdls,  and  hurricanes.  Between  the  Cape 
>f  Good  Hope  and  New  Holland  the  winds  are  commonly 
vefterly,  and  blow’  in  the  following  order  :  north-w  ft  >  fouth- 
hfiy  wft,  north 

In  the  great  South  Sea,  from  latitude  30°  to  4c0  fouth, 
he  fouth-eafi  trade-wind  blows  mod  frequently,  efpecially 
'hen  the:  fun  approaches  the  tropic  of  Capricorn  ;  the  wind 
.ext  to  it  in  frequency  is  the  horth-wfi ,  and  next  to  that  is 
he  fouth-wefi.  From  fouth  latitude  40°  to  50°  the  pre- 
ailing  wind  is  the  north-weft ,  and  next  the  fouth-wefi . 
'rom  30°  to  600  the  mod  frequent  wind  is  alfo  the  north- 
'ft,  and  next  to  it  is  the  weft  *. 

1  hus  it  appears  that-  the  trade-winds  lometimes  extend 
rther  into  the  fouth  temperate  zone  than  their  ufual  limits, 
articularly  during  fummer  ;  that  beyond  their  influence 
le  winds  are  commonly  wederly,  and  that  they  blow  in  the 
>Uowing  order  :  north-weft, fvuth-weft,  wefi. 


A  s  to  the  velocity  of  the  wind,  its  variations  are  almod  Velocity  of 
infinite  ;  from  the  gentled  breeze  to  the  hurricane,  which  wmdi 
tears  up  trees  and  blows  down  houfes.  Jt  has  been  re¬ 
marked,  that  our  mod  violent  winds  take  place  when  nei¬ 
ther  the  heat  nor  the  cold  is  greateft  ;  that  violent  winds 
generally  extend  over  a  great  tra&  of  country ;  and  that 
they  are  accompanied  with  fudden  and  great  falls  in  the 
mercury  or  the  barometer.  The  wind  is  fometimes  very 
violent  at  a  didance  from  the  earth,  while  it  is  quite  calm  at 
its  iurface-.  On  one  occalion  Lunardi  Went  at  the  rate  of  70 
miles  an  lrour  in  his  balloon,  though  it  was  quite  calm  at 
Edinburgh  when  he  afeended,  and  continued  to  during  his 
whole  voyage.  See  Pneumatics* 

F01  the  indruraents  invented  to  meafure  the  velocity  of 
the  wind,  fee  Anemoscope  and  Anemometer. 

Theory  of  the  Winds. 

The  atmofphere  is  a  fluid  furrounding  the  earth,  and  ex  The*atm«-»- 
tending  to  an  unknown  height.  Now  all  fluids  tend  inva-fyhcrea 
ri ably  to  a  level :  if  a  quantity  of  water  be  taken  out  of  anyfluid 
part  of  a  veffel,  the  furrounding  water  will  immediately  flow 
in  to  fupply  its  place,  and  the  furface  will  become  level  as 
before  ;  or  if  an  additional  quantity  of  water  be  poured  into 
any  part  of  the  veffel,  it  will  not  remain  there,  but  diffufe 
itfelf  equally  over  the  whole.  Such  exactly  would  be  the 
cafe  with  the  atmofphere.  Whatever  therefore  deftroys  the 
equilibrium  of  this  fluid,  either  by  in'crealing  or  diminiihing 
its  bulk  hi  any  particular  place,  mud  at  the  fame  time  occa- 
fion  a  wind. 

Air,  belides  its  qualities  in  common  with  other  fluids,  is  Capable  of 
alfo  capable  o^  being  dilated  and  comprtffed.  Suppofe  addatafi)n 
veffel  filled  with  air:  if  half  the  quantity  which 
tains  be  drawn  out  by  means  of  an  air-pump,  the  remainder 
will  dill  fill  the  veffel  completely  ;  or  ir  twice  or  three  times 
the  original  quantity  be  forced  in  by  a  condenfer,  the  veffel 
will  itili  be  capable -of  holding  it. 

Rarefied  air  is  lighter,  and  con  den  fed  air  heavier,  than 
common  air.  When  ftimls  of  unequal 


a  ob. 
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Thus  have  we  finifhed  the  hillory  of  the  direction  of  the 
in ds.  In  the  torrid  zone  they  blow  conftantly  from  the 
:rth-ead  on  the  north  fide  of  the  equator,  and  trom  the 
uth  caff  on  the  louth  fide  of  it.  In  the  north  temperate 
me  they  blow  mod  frequently  from  the  fouth- weft;  in  the 

3 


gravities  are 

mixed  together,  the  heavier  always  defeend,  and  the  lighter 
aieend.  Were  quickiilver,  water,  and  oil,  thrown  into  the 
fame  veffel  to  -ether,  the  quick  diver  would  uniformly  occu¬ 
py  the  bottom,  the  water  the  middle,  and  the  oil  the  top* 

Were  water  to  be  thrown  into  a  veffel  of  oil,  it  would  im¬ 
mediately  defeend,  becaufe  it  is  heavier  than  oil.  Exactly 
the  fame  thing  takes  place  in  the  atnrofphere.  Were  a 
quantity  of  air,  for  indance,  to  be  foddenly  condcnied  at 
a  diftance  from  the  futface  of  the  earth,  being  now  heavier 
than  before,  it  would  ddeead  till  it  came  to  air  of  its  own 
denfity  ;  or,  were  a  portion  of  the  atmofphere  at  the  fur- 
face  of  the  earth  to  be  faddenly  rarefied,  being  now  lighter 
than  the  furrounding  air,  it  would  immediately  aieend. 

It  a  bladder  half  filled  with  air  be  expofed  to  the  heat  of  By  hear 
a  fire,  the  air  within  will  loon  expand,  and  diftend  the  blad-tllld  cok^ 
der;  if  it  be  row  removed  to  a  cold  place,  it  will  ioon  be¬ 
come  flaccid  i\s  before.  This  fhows  that  heat  rarefies  and 
that  cold  condenfes  air.  The  furface  of  the  torrid  zone  is 
much  more  heated  by  the  rays  of  the  fun  than  the  frozen 
or  temperate  zones,  becaufe  the  rays  fall  upon  it  much  moict 
perpendicularly.  This  heat  is  communicated  to  the  air 
near  the  furface  of  the  torrid  zone,  which  being  thereby  ra¬ 
refied,,  afeends  ;  and  its  place  is  i  applied  by  colder  air,  which 
ru files,  in  hom  the  north  and  fouth. 

The  diurnal  motion  of  the  earth  is  greateft  at  the  equa-The  heacct 
tor,  and  diimnifhcs  gradually  as  we  approach  the  poles,  where  die  fun, 

it 
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It  ceafes  altogether.  Every  fpot  of  the  earth’s  furface  at 
the  equator  moves  at  the  rate  of  1 5  geographical  miles  in  a 
rrvnute  ;  at  the  4.0°  oi  latitude,  it  moves  at  about  1  i  f  miles 
in  a  minute  ;  and  at  the  303,  at  nearly  1  3  miles.  The  at- 
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moiphtre,  by  moving  continually  round-  along  with  th 
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earth,  has  acquired  the  fame  degree  of  motion;  l'o  that  thole 
parts  of  it  which  are  above  the  equator  move  fafter  than 
thofe  which  are  at  a  diftance.  Were  a  portion  of  the  atmo¬ 
fphere  to  be  tranfported  in  an  inftant  from  latitude  to 
the  equator,  it  would  not  immediately  acquire  the  velocity 
of  the  equator ;  the  eminences  of  the  earth  therefore  would 
ifr  ike  again  ft  it,  and  it  would  affume  the  appearance  of  an  call 
wind.  This  is  the  cafe  in  a  fin  a  Her  degree  with  the  air  that 
.flows  towards  the  equator,  to  fupply  the  place  of  the  laiefred 
air  which  is  continually  afceqding :  and  this,  when  com¬ 
bined  with  its  real  motion  from  the  north  and  fouth,  mull 
caufe  it  to  aflame  the  appearance  of  a  north  eafterly  wind  on 
this  fide  the  equator,  and  of  a  fouth-eaflerly  beyond  it. 

3  The  motion  weftwards  occafioned  by  this  difference  in  ce- 
- lerity  alone  would  not  be  great;  but  it  is  farther  incrcafed  by 
another  circumftance.  Since  the  rarefaCtion  oi  the  air  in  the 


torrid  zone  is  owing  to  the  heat  derived  from  the  contiguous 
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earth,  and  iince  this  heat  is  owing  to  the  perpendicular  rays 
of  the  fun,  thofe  parts  mud  be  hotted  where  the  fun  is  ac¬ 
tually  vertical,  and  consequently  the  air  over  them  muft  be 
-rnoft  rarefied  :  the  contiguous  parts  of  the  atmofphere  will 
therefore  be  drawn  moil  forcibly  to  that  particular  foot. 
Now  fince  the  diurnal  motion  of  the  fun  is  from  eaft  to  weft, 
this  hotted  fpot  will  be  continually  (hiding  weft  wards,  and 
this  will  occafion  a  current  of  the  atmofphere  in  that  direc¬ 
tion.  That  this  caufc  really  operates,  appears  from  a  cir¬ 
cumftance  already  mentioned  1  when  the  fun  approaches  ei¬ 
ther  of  the  tropics,  the  trade-wind  on  the  fame  fide  of  the 
equator  affumes  a  more  eafterly  direction,  evidently  from 
the  caufe  here  mentioned;  while  the  oppofite  trade-wind,  be¬ 
ing  deprived  of  this  additional  impulfe,  blows  in  a  direction 
more  perpendicular  to  the  equator. 

The  weflerly  dire&ion  of  the  trade- winds  is  ftill  farther 
increafed  by  another  caufe.  Since  the  attraction  of  the  fun 
and  moon  produces  fo  remarkable  an  effcCt  upon  the  ocean, 
we  cannot  but  fuppofe  that  an  effe&  equally  great  at  leaft  is 
produced  upon  the  atmofphere.  Indeed  as  the  atmofphere  is 
nearer  the  moon  than  the  fea  is,  the  effeft  produced  by  at¬ 
traction  upon  it  ought  to  be  greater.  When  we  add  to  thrs 
the  elalt icity  of  the  air,  or  that  difpofition  which  it  has  to 
dilate  itlelf  wh£n  freed  from  any  of  its  preffure.  we  cannot 
bu1:  cc  chide  that  the  tides  in  the  atmofphere  are  confider- 
r.ble.  Now  fince  the  apparent  diurnal  motion  of  the  moon 
is  from  eail  to  weft,  the  tides  muft  follow  it  in  the  fame 
manner,  and  conlequently  produce  a  conflant  motion  in 
the  atmofphere  from  eaft  to  weft.  This  realoning  is  con¬ 
firmed  by  the  obfervations  of  feveral  philofophers,  particu¬ 
larly  of  M.  Caftan  $,  that  in  the  torrid  zone  the  barome¬ 
ter  is  always  two-thirds  of  a  line  higher  twice  every.2  4 


fouth,  the  internal  boundary  of  the  trade-winds  muft  beth?t 
parallel  of  the  torrid  zone  which  is  hotteft,  becaufe  there ' 
the  afeenfion  of  the  rarefied  air  muft  take  place.  Now  fince 
the  fun  does  not  remain  ftationary,  but  is  conflantly  fhitbu„, 
ing  from  one  tropic  to  the  other,  we  ought  naturally  to  ex-of  which 
pe&  that  this  boundary  would  vary  together  with  its  exci. 
ting  caufc  ;  that  therefore  when  the  fun  is  perpendicular  to 
the  tropic  of  Cancer,  the  north  eaft  trade-winds  would  ex¬ 
tend  no  farther  fouth  than  north  latitude  23,^°  ;  that  the 
fouth- eaft  wind  would  extend  as  far  north  :  and  that  when 
the  fun  was  in  the  tropic  of  Capricorn,  the  very  contrary 
would  take  place.  We  have  feen,  however,  that  though 
this  boundary  be  fubjeft  to  coniidcrable  changes  from  this 
very  caufc,  it  may  in  general  be  coniidered  as  fixed  between 
the  fee ond  and  filth  degrees  of  north  latitude.  ^  I 

Though  the  fun  be  perpendicular  to  each  of  the  tropics isthepa. 
during  part  of  the  year,  he  is  for  one  half  of  it  at  a  confi- valid  of 
de ruble  diftance;  i'o.*  that  the  heat  which  they  acquire  whik8rea^ 
he  is  prefent  is  more  than  loft  during  his  ab  fence.  Butmwa  lCa!' 
the  fun  is  perpendicular  to  the  equator  twice  in  a  year, 
and  ne.ver  farther  diftant  from  it  than  23T  ;  being  there¬ 
fore  twice  every  year  as  much  heated,  and  never  io  much 
cooled,  as  the  tropics,  its  mean  heat  mult  be  greater,  and 
the  atmofphere  in  confequence  generally  moil  raieficd  at 
that  place"  Why  then,  it  will  Ve  afktd,  is  not  the  equator 
the  boundary  of  the  two  trade-winds?  To  fpeak  more  ac¬ 
curately  than  we  have  hitherto  done,  the  internal  limit  of  theie 
winds  muft  be  that  parallel  where  the  mean  heat  of  the 
earth  is  greateft.  This  would  be  the  equator,  were  it  not  , 
for  a  reafon  which  Hull  now  be  explained.  _  g 

It  has  been  fhown  by  aftronomers,  that  the  orbit  of  thesis 
earth  is  an  ellipfis,  and  that  the  fun  is  placed  in  one  of  tneo^6 
pheci.  Were  this  orbit  to  be  divided  into  two  parts  by 
ftraight  line  perpendicular  to  the  tranfverfe  axis,  and  paffmgtor. 
through  the  centre  of  the  fun,  one  of  thefe  parts  would  be 
lefs  than  the  other ;  and  the  earth,  during  its  pa  flag  e  through 
this  frnaller  part  of  its  orbit,  would  conftantly  be  nearer  the 
fun  than  while  it  moved  through  the  other  portion.  The 
celerity  of  the  earth's  motion  in  any  part  of  its  orbit  is  al¬ 
ways  proportioned  to  its  diftance  from  the  fun  ;  the  nearer 
it  is  to  the  fun,  it  moves  the  fafter ;  the  farther  diftant,  the 
flower.  The  earth  paffes  over  the  fmaller  portion  of  its  or¬ 
bit  during  our  winter  ;  which  muft  therefore  be  fhorter  than 
our  fummer,  both  on  account  of  this  part  of  the  orbit  being 
[mailer  than  the  other,  and  on  account  of  the  increased  ce¬ 
lerity  of  the  earth’s  motion.  The  difference,  according  to 
Caflini,  is  7  days,  23  hours,  and  53  minutes.  W  hile  it  is  « 
winter  in  the  northern,  it  is  fummer  in  the  fouthern,.  henu-^jJ 
l'phere  ;  wheiefore  the  fummer  in  the  fouthern  htmifphere  ^  ^ 
muft  be  juft  as  much  fhorter  than  the  winter  as  our  winter (jf|he 
is  fhorter  than  our  fummer.  The  difference  therefore  be-noith be¬ 
tween  the  length  of  the  fummer  in  the  two  hemifpheres  ls:nl^j 
almoft  16  days.  The  fummer  in  the  northern  hemifphere-15  £  ] 
confifts  of  90i  days,  while  in  the  iouthern  it  confifts  only 


,*0  two-thirds  ot  a  line  limner  twice  every  24  . ~  .  .  ,  • 

tta  during  .1,  roll  of  .ho  dap  aud  .h,.  the  lime  rf.Hj  Jho, 
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of  this  rife  always  correfponds  with  the  tides  oi  the  fea  ;  a 
proof  that  it  proceeds  from  the  fame  caufe.  . 

All  thefe  different  caufes  probably  combine  in  the  pro¬ 
duction  of  the  trade- winds  ;  and  from  their  being  foretimes 
united,  and  fometimes  diftinft  or  oppofite,  arife  all  thole 
little  irregularities  which  take  place  in  the  direction  and 
force  of  the  trade-winds. 

.  Since  the  great  caufe  of  thefe  winds  is  the  rarefa&ion  ot 
the  atmofphere  by  the  heat  ok  the  iun,  its  afeenhon,  and 
the  coniequent  rufiaing  in  of  colder  air  from  the  north  and 


of  14  to  12,8  ;  and  the  heat  of  the  two  hemifpheres  may 
piob.ibly  have  nearly  the  fame  proportion  to  ore  another 
The  internal  limit  of  the  trade-winds  ought  to  be  that  pa¬ 
rallel  whep:  the  mean  heat  of  the  globe  is  greatest :  this 
would  be  the  equator,  if  both  hemifpheres  were  equally  hot; 
but  fince  the  northern  hemifphere  is  the  hotteft,  that  pa¬ 
rallel  ought  to  be  fituated  fomewhere  in  it  ;  and  fince  the 
difference  between  the  heat  of  two  hemrifpheres  is  not 
great,  the  parallel  ought  not  to  be  far  diftant  from  the  equa- 
tor  (a).  The 


(a)  This  parallel  could  be  determined  bycTdTT  provided  the  mean  heat  of  both  the  fegmenta  into  which  itdj- 
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The  trade-windwould  blow  regularly  round  the  whole  globe 
f  the  torrid  zone  were  all  covered  with  water.  If  the  In¬ 
dian  Ocean  were  not  bounded  by  land  on  the  north,  it.would 
blow  there  in  the  fame  manner  as  it  does  in  the  Atlantic 
and  Pacific  Oceans.  The  rays  of  light  pafs  through  a  tranf- 
parent  body  without  communicating  any,  or  at  lead  but  a 
[mall  degree  of  heat.  If  a  piece  of  wood  be  inclofed  in 
a  glafs  veil'd,  and  the  focus  of  a  burning  glafs  dire&ed  upon 
t,  the  wood  will  be  burnt  to  afhes,  while  the  glafs  through 
>vhich  all  the  rays  palled  is  not  even  heated.  When  an 
Dpaque  body  is  expoled  to  the  fun’s  rays,  it  is  heated  in  pro¬ 
portion  to  its  opacity.  If  the  bulb  of  a  thermometer  be  ex- 
)ofed  to  the  fun,  the  quickfilver  will  not  rife  fo  high  as  it 
vould  do  if  this  bulb  were  painted  black.  Land  is  much 
nore  opaque  than  water  ;  it  becomes  therefore  much  warmer 
vhen  both  are  equally  expofed  to  the  influence  of  the  fun* 

T>r  this  reafon,  when  the  fun  approaches  the  tropic  of 
dancer,  India,  China,  and  the  adjacent  countries,  become 
nuch  hotter  than  the  ocean  which  v/aflies  their  fouthern 
oafls.  The  air  over  them  becomes  rarefied,  and  afeends, 
vhile  colder  air  rufhes  in  from  the  Indian  Ocean  to  fup- 
)ly  its  place.  As  this  current  of  air  moves  from  the  equa- 
or  northward,  it  mull,  for  a  reafon  already  explained,  af. 
ume  the  appearance  of  a  fouth-wefl  wind  ;  and  this  tenden- 
y  eaftward  is  increafed  by  the  fituation  of  the  countries  to 
vhich  it  flows.  This  is  the  caufe  of  the  fouth-wefl:  mon- 
oon,  which  blows  doring  fummer  in  the  northern  parts  of 
he  Indian  Ocean.  Between  Borneo  and  thecoaftof  China 
ts  direction  is  almoil  due  north,  becaufe  the  country  to 
vhich  the  current  is  dire&ed  lies  rather  to  the  weft  of  north; 
circumftance  which  counteracts  its  greater  velocity. 

In  winter,  when  the  fun  is  on  the  fouth  fide  of  the  equator, 
hefe  countries  become  cool,  and  the  north- eaft  trade-wind 
efumes  its  courfe,  which,  had  it  not  been  for  the  inter- 
erenee  of  thefe  countries,  would  have  continued  the  whole 
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therefore  flows  In,  and  forces  the  lighter  land  atmcfpher'e  to  Wine!, 
afeend.  1 


As  the  fun  approaches  the  tropic  of  Capricorn,  it  becomes 
lmoft  perpendicular  to  New  Holland  :  that  continent  is 
leated  in  its  turn,  the  air  over  it  is  rarefied,  and  colder  air 
ufhes  in  from  the  north  and  weft  to  fupply  its  place.  This 
the  caufe  of  the  north-weft  monfoon,  which  blows  from 
)&ober  to  April,  from  the  third  to  the  tenth  degree  of 
outh  latitude.  Near  Sumatra  its  dire&ion  is  regulated  by 
he  eoaft  :  this  is  the  cafe  alfo  between  Africa  and  Mada- 
afear. 

The  fame  caufe  which  occafions  the  monfoons,  gives  rife 
o  the  winds  which  blow  on  the  weft  coafts  of  Africa  and 
America.  The  air  above  the  laud  is  hotter  and  rarer,  and 
onfequently  lighter  than  the  air  above  the  fea ;  the  fea  air 
Vol.  XVIII.  Part  II. 


The  fame  thing  will  account  for  the  phenomena  of  the  AncUf  the 
fea  and  land  breezes.  During  the  day,  the  cool  air  of  the  fea  and 
fea,  loaded  with  vapours,  flows  in  upon  the  land,  and  takes  land 
the  place  of  the  rarefled  land  air.  As  the  fun  declines,  the^reezes* 
rarefa&ion  of  the  land  air  diminifhed  :  thus  an  equili¬ 
brium  is  reftored.  As  the  fea  is  not  fo  much  heated  du¬ 
ring  the  day  as  the  land,  neither  is  it  fo  much  cooled  du¬ 
ring  the  night ;  becaufe  it  is  conftantly  expoling  a  new  fur- 
face  to  the  atmofphere.  As  the  night  approaches,  there¬ 
fore,  the  cooler  and  denfer  air  of  the  hills  (for  where  there 
are  no  hills  there  are  no  fea  and  land  breezes)  falls  down 
upon  the  plains,  and  prefling  upon  the  now  comparatively 
lighter  air  of  the  fea,  caufes  the  land-breeze. 

The  rarefied  air  which  ufeends  between  the  fecond  and 
fifth  degrees  of  north  latitude,  has  been  fhown  to  be  the 
principal  caufe  of  the  trade  winds.  As  this  air  afeends,  it  4* 
muft  become  gradually  colder,  and  consequently  heavier  ;  crefr-  * 
it  would  therefore  defcend  again  if  it  were  not  buoyed  up 
by  the  conftant  afeent  of  new  rarefied  air.  It  muft  there- zoie 
fore  fpread  itfelf  to  the  north  and  fouth,  and  gradually  mix 
in  its  paffage  with  the  lower  air  ;  and  the  greater  part  of  it 
probably  does  not  reach  far  beyond  the  30°,  which  is  the 
external  limit  of  the  trade-wind.  Thus  there  is  a  conftant 
circulation  of  the  atmofphere  in  the  torrid  zone  ;  it  afeends 
near  the  equator,  diffufes  itfelf  toward  the  north  and  fouth* 
defeends  gradually  as  it  approaches  the  30°,  and  returning 
again  towards  the  equator,  performs  the  fame  circuit.  It 
has  been  the  opinion  of  the  greater  part  of  thofe  who  have 
confide  red  this  fubjed,  that  the  whole  of  the  rarefied  air 
which  afeends  near  the  equator,  advances  towards  the  poles 
and  defeends  there.  But  if  this  were  the  cafe,  a  conftant 
wind  would  blow  from  both  poles  towards  the  equator,  the 
trade-winds  would  extend  over  the  whole  earth  ;  for  other- 
wife  the  afeent  of  air  in  the  torrid  zone  would  very  foon 
c.eafe.  A  little  refledlion  muft  convince  us  that  it  cannot 
be  true  :  rarefied  air  differs  nothing  from  the  common  air 
except  in  containing  a  greater  quantity  of  heat.  As  it  a- 
feends,  it  gradually  lofes  this  fuperfluous  heat.  What  then 
fhould  hinder  it  from  defeending,  and  mixing  with  the  at¬ 
mofphere  below  ?  That  there  is  a  conftant  current  of  fu- 
perior  air,  however,  towards  the  poles,  cannot  be  doubted ; 
but  it  conlifts  principally  of  hydrogen  gas.  We  fha.ll  im¬ 
mediately  attempt  to  affign  the  reafon  why  its  accumulation 
at  the  pole  is  not  always  attended  with  a  north  wind.  43 

If  the  attra&ion  of  the  moon  and  the  diurnal  motion 
the  fun  have  any  effect  upon  the  atmofphere,  and  that  they  * 

have  fome  effeCt  can  hardly  be  difputed,  there  muft  be  a 
5  R  real- 


ides  the  globe  were  known.  Let  the  radius  of  this  globe  be  m  r,  the  circumference  of  a  great  circle  =  6,  and  con¬ 
veniently  the  arc  of  a  great  circle  —  3>  the  f°hd  contents  of  a  hemifphere  =2.  Since  the  internal  limit  of  the 
rade-winds  is  not  far  diftant  from  the  equator,  we  may  confider  that  portion  of  the  fphere  intercepted  between  it  and 
he  equator  as  a  cylinder,  the  bale  of  which  is  the  equator,  and  its  height  the  arc  intercepted  between  the  equator  and 
he  internal  limit  of  the  trade-winds.  Let  this  arc  be  x,  and  confequently  the  cylinder  itfelf  =  3  x9  equal  to  the  excefs 
>f  the  fouthern  fegment  into  which  this  internal  limit  divides  the  globe  above  the  northern.  Let  the  heat  of  the  north- 
rn  fegment  be  =«,  and  that  of  thejouthern  The  fouthern  fegment  is  =  2+3*,  the  northern  =2  — 

vTow  let  us  fupfpofe  that  the  bulk  of  each  fegment  is  reciprocally  as  its  heat,  and  we  ftiall  have  this  formula,  2  +  3  x  1 

in—  2s  n  2  n  —  2S  .  2,4 

:  —  3x::n:i.  Wherefore  *  =  »  n+^ss*  Now  lf  we  fuPPofe  n  =  J  +  and  s  =  I2,b’  J  n  +"3*  1S  =  80^4. 

To  reduce  this  value  of  x  to  degrees,  we  muft  multiply  it  by  60,  fince  a  great  circle  was  made  =  6 ;  it  gives  i°  48' 
as  the  internal  limit  of  the  trade-wind.  This  is  too  fmall  by  20  11'  33".  But  the  value  which  we  have  found  is  only 
hat  of  the  fine  of  the  arc  intercepted  between  the  equator  and  the  internal  limit ;  the  arc  itfelf  would  be  fome  what 
;reater  ;  befides,  the  proportion  between  the  heat  of  the  two  fegments  is  an  affumed  quantity,  and  may  probably  be. 
■reater  than  their  difference  in  bulk :  and  one  reafon  for  this  may  be,  the  great  proportion  of  land  in  the  northern  compa- 
ed  with  the  fouthern  fegment.  See  the  Journal  de  Phyfyue,  Mai  1791* 
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real  motion  of  the  air  well  wards  within  the  limits  of  the 
"trade-winds.  When  this  holy  of  air  reaches  America,  its 
44  .,  further  paflagc  well  wards  is  ftopt  by  the  mountains  which 
extend  from  one  extremity  of  that  continent  to  the  other. 
American  From  the  momentum  of  this  air,  when  it  {Irises  againlt  the 
mountains  jfidee  of  thefe  mountains,  and  from  its  ekfticity,  it  muft  ac¬ 
quire  from  them  a  confiderable  velocity,  in  a  direftion  con¬ 
trary  to  the  firft,  andAvould  therefore  return  caftwards  a- 
gain  if  this  were  not  prevented  by  the  trade-winds.  It 
mull  therefore  rufh  forwards  in  that  diredion  where  it 
meets  with  the  lead  refinance  ;  that  is,  towards  the  north 
«id  fouili.  As  air  is  nearly  a  perfectly  elaftic  body,  when 
it  flrikes  againft  the  Tides  of  the  American  mountains  its 
Velocity  will  not  be  perceptibly  dimiriifhed,  though  its  di- 
redion  be  changed.  Continuing,  therefore,  to  move  with 
the  velocity  of  the  equator,  when  it  arrives  at  the  tempe- 
45  rate  zones  it  will  aflume  the  appearance  of  a  north  ea ft  or 
Which  oc-  fouth-eaft  wind.  To  this  is  to  be  aferibed  the  frequency 

r of  fouth-weft  winds  over  the  Atlantic  Ocean  and  weftern 
jouti)- elt  ______  tin. _ 4.c,r,.  /nnsllv  fre- 
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parts  of  Europe.  Whether  thefe  winds  2re  equally  fre¬ 
quent  in  the  Northern  Pacific  Ocean,  we  have  not  been  able 
to  afeertain  ;  but  it  is  probable  that  the  mountains  in  Afia 
produce  the  fame  tfFed  as  thofe  111  America. 

It  is  not  impoftible  that  another  circumftance  may  alfo 
contribute  to  the  produdion  of  thefe  winds.  In  the  article 
Weather,  we  endeavoured  to  prove  that  the  annual  eva¬ 
poration  exceeds  confiderably  the  quantity  of  rain  which 
falls ;  and  found  reafon  to  conclude,  therefore,  that  part  of 
the  evaporated  water  was  decompounded  in  the  atmofphere. 
In  that  cafe,  the  oxygen,  which  is  rather  heavier  than  com¬ 
mon  air,  would  mix  with  the  atmofphere  ;  but  the  hydro¬ 
gen  (a  cubic  foot  of  which  weighs  only  41.41  grains, 
while  a  cubic  foot  of  oxygen  weighs  593.32  grains)  would 
afeend  to  the  higher  regions  of  the  atmofphere. 

By  what  means  this  decompofition  is  accomplifhed  (if  it 
takes  place  at  all)  we  cannot  tell.  There  are  probably  a 
thoufand  caufes  in  nature  of  which  we  are  entirely  ignorant. 
Whether  heat  and  light,  when  long  applied  to  vapours,  may 
not  be  able  to  decompound  them,  by  uniting  with  the  fcy- 


drogen,  which  feems  to  have  a  greater  attraction  for  heat 


than  oxygen  has;  or  whether  the  eledncal^ fluid  may  not 
be  capable  of  producing  this  effed — are  queftions  which  fu¬ 
ture  obfervations  and  experiments  muft:  determine.  Dr 
Franklin  filled  a  glafs  tube  with* water,  and  palled  an  elec¬ 
trical  fhock  through  it ;  the  tube  was  broken  in  pieces,  and 
the  whole  water  difappeared.  He  repeated  the  experiment 
with  ink  inftead  of  water,  and  placed  the  tube  upon  white 
paper  :  the  fame  effeds  followed  ;  and  the  ink,  though  it 
dil appeared  completely,  left  no  flam  on  the  paper.  Whether 
the  water  in  thefe  cafes  was  decompofed  or  not,  it  is  impof- 
fible  to  fay ;  but  the  fuppofition  that  it  was,  is  not  impro¬ 
bable.  An  experiment  might  eafily  be  contrived  to  deter¬ 
mine  the  point. 

This  decompofition  would  account  for  the  frequency  of 
ftrath-weft  winds,  particularly  in  Cummer;  for  thus  new  air 
is  fumifhed  to  fupply  the  place  of  that  which  is  forced 
northwards  by  the  caufes  already  explained.  Perhaps  it 
may  be  a  confirmation  of  this  conjecture,  that  the  fonth- 
weft  winds  generally  extend  over  a  greater  trad  of  country 
than  moft  other  winds  which  blow  in  the  temperate  zones* 


What  has  been  faid  of  foutn-Wcft  winds,  holds  equally  with  Win! 
regard  to  north-weft  winds  in  the  foutli  temperate  zone.  ' — H  ■ 

°After  fouth-weft  winds  have  blown  for  fome  time,  a  great And4^ 
quantity  of  air  will  be  accumulated  at  the  pole,  at  leak  Emulating* 
they  extend  over  all  the  northern  hcmifphere  :  and  it  ap  a:  the ^ 
pears  from  comparing  the  tables  kept  by  fome  of  our  hte 
navigators  in  the  Northern  Pacific  Ocean  with  fimilar  table* 
kept  in  this  ifland,  that  this  is  fome  times  the  cafe  fo  far  as 
relates  to  the  Atlantic  and  Pacific  Oceans.  When  this  ac¬ 
cumulation  becomes  great,  it  muft,  from  the  nature  of  fluids, 
and  from  the  elafticity  of  air,  prefs  with  a  confiderable  and 
increafing  force  on  the  advancing  air  ;  lo  that  in  time  it  ^ 
becomes  ftroncrer  than  the  foutli  weft:  wind.  This  will  oc- Produce* 
cafion  at  firft  a  calm,  and  afterwards  a  north  wind  ;  which 
will  become  gradually  eaflerly  as  it  advances  fouth wards,' Wlu:“' 
from  its  not  affuming  immediately  the  velocity  of  the  earth. 

The  mafs  of  the  atmofphere  will  be  increased  in  aft  thofe 
places  over  which  this  north-eaft  wind  blows  :  this  is  con¬ 
firmed  by  the  almoft  conftant  rife  of  the  barometer  during 
a  noith-eaft  wind. 

Whatever  tends  to  increafe  the  bulk  of  the  atmofphere 
near  the  pole,  muft  tend  alfo  to  increafe  the  frequency  of 
north-eaft  winds ;  and  if  there  be  any  feafon  when  this  in¬ 
creafe  takes  place  more  particularly,  that  feafon  will  be 
moft:  liable  to  thefe  winds.  During  winter  the  northern 
parts  of  Europe  are  covered  with  fnow,  which  is  melted  in 
the  beginning  of  fummer,  when  the  heat  of  the  fun  becomes 
more  powerful.  Great  quantities  of  vapour  are  during  that 
time  raifed,  which  will  augment  both  the  bulk  and  weight 
of  the  atmofphere ;  efpecialty  if  the  conje&ure  about  the 
converfion  of  vapour  into  air  has  any  foundation.  Hence 
north-eaft:  winds  are  moft  prevalent  during  May  and  June  (b). 

But  it  will  be  faid,  if  this  hypothefis  were  true,  the  fouth- 
weft  and  north-eaft  winds  ought  to  blow  alternately,  and 
continue  each  of  them  for  a  ftated  time  ;  whereas  the  fouth- 
weft  wind  blows  fometimes  longer  and  fometimes  fhorter, 
neither  is  it  always  followed  by  a  north-eaft  wind. 

If  the  conjecture  about  the  decompofition  of  vapour  in 
the  torrid  zone  be  true,  the  hydrogen  which  formed  a  part 
of  it  will  afeend  from  its  lightnefs,  and  form  a  ftratum 
above  the  atmofpherical  air,  and  gradually  extend  itfelf, 
as  additional  hydrogen  rifes,  towards  the  north  and  fouth, 
till  at  laft  it  reaches  the  poles.  The  lightnefs  of  hydrogen 
is  owing  to  the  great  quantity  of  heat  which  it  contains : 
as  it  approaches  the  poles  it  muft  lofe  a  great  part  of  this^ 
heat,  and  may  in  confequence  become  heavy  enough  to  mi*ajrattie 
with  the  atmofphere  below.  Oxygen  makes  a  part  of  the  pole, 
atmofphere;  and  its  proportion  near  the  poles  may  fome¬ 
times  be  greater  than  ordinary,  on  account  of  the  additional 
quantity  brought  thither  from  the  torrid  zone.  Mr  Ca- 
vendifh  mixed  oxygen  and  hydrogen  together  in  a  glafs  jar; 
and  upon  making  an  ele&rical  fpark  pafs  through  them, 
they  immediately  combined,  and  formed  water- 

That  there  is  ele&ric  matter  at  the  poles,  cannot  be 
doubted.  The  Abbe  Chappe  informs  us,  that  he  faw  thun¬ 
der  and  lightning  much  more  frequently  at  Tobolfki  and 
other  parts  of  Siberia  than  in  any  other  part  of  the  world. 

In  the  north  of  Europe  the  air,  during  very  cold  weather, 
is  exceedingly  ele&ric  :  fparks  can  be  drawn  from  a  per- 
foil’s  hands  and  face,  by  combing  his  hair,  or  even  pow- 

dering 


<»)  The  frequency  of  north-eaft  winds  during  thefe  months  is  the  greateft  defefr  in  chrnate  of 

felt  indeed  fevereiy  over  all  Great  Britain.  In  the  united  dates  of  America,  theft  wmds  k  p  p  ,  R  • rhmond,#  %r 

Z  land.  Son*  L.  at0,  in  Virg.ni,,  tb«y  did  no.  «k  tah.r  .h.n 

•which  is  fituated  confiderably  farther  weft,  and  are  even  beginning  to  be  felt  ftiU  farther  within^he  coun  ry  .  «  f 

it  not  be  poffible  then  to  prevent  the  frequency  of  thefe  winds  m  this  country,  by  planting  trees  along  jjmate..P- l*8- 

coaft ?  It  is  a  pity  that  the  experiment  were  not  tried :  were  it  to  -uccesd,  it  would  very  maten  y  p 
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[crlng  him  with  a  puff.  iEpinus  was  an  eye-witnefs  to.  this 
aft,  and  to  Hill  more  affonifhing  proofs  of  the  electricity 
f  the  atmofphere  during  great  colds. 

May  not  the  appearance  of  the  aurora  borealis  be  owing 
o  the  union  of  oxygen  and  hydrogen  by  the  intervention 
>£  the  eleftric  fluid  ?  That  it  is  an  eleftrical  phenomenon 
it  leaft,  can  hardly  be  doubted.  Artificial’  eleftricity  is 
nuch  {lengthened  during  an  aurora,  as  Mr  Volta  and  Mr 
Canton  have  observed  ;  and  the  magnetic  needle  moves  with 
he  fame  irregularity  during  an  aurora  that  has  been  observed 
11  other  eleftrical  phenomena.  'This  faft  we  learn  from 
Bergman  and  De  la  Lan.de.  Many  philofopliers  have  at- 
empted  to  demonftrate,  that  aurorae  boreales  are  beyond  the 
earth’s  atmofphere  ;  but  the  very  different  refults  of  their 
sakulations  evidently  prove  that  they  were  not  poffeffed  of 
fufficient  data. 

If  this  conjefture  be  true,  part  of  the  atmofphere  near 
the  poles  muff  at  times  be  converted  into  water.  This 
would  account  for  the  long  continuance  of  fouth-weft  winds 
at  particular  times :  when  they  do  fo,  a  decompofition  of  the 
atmofphere  is  g*oin g  on  at  the  pole.  It  would  render  this 
conjefture  more  probable,  if  the  barometer  ieli  always  when 
a  fouth-weff  wind  continues  long. 

If  this  hypothecs  be  true,  a  fouth-weff  wind  ought  al¬ 
ways  to  blow  after  auroras  boreales  ;  and  we  are  lntormec 
by  Mr  Winn  *,  that  this  is  ■  aftually  the  cafe.  This  he 
found  never  to  fail  in  23  inftances.  He  obferved  alio,  that 
when  the  aurora  was  bright,  the  gale  came  on  within  24 
hours,  but  did  not  laft  long  ;  but  if  it  was  faint  and  dull, 
the  gale  was  longer  in  beginning,  and  lefs  violent,  but  it 
continued  longer.  This  looks  like  a  confirmation  of  our 
conjefture.  Bright  auroras  are  probably  nearer  than  thole 
which  are  dull.  Now,  if  the  aurora  borealis  be  attended 
with  a  decompofition  of  a  quantity  of  air,  that  part  of  the 
atmofphere  which  is  neareff  muff  firft  rufh  in  to  fupply  the 
defeft,  and  the  motion  will  gradually  extend  ltfelf  to  more 
diffant  parts.  Juft  as  if  a  hole  were  bored  in  the  end  ot  a 
long  veffel  filled  with  water,  the  water  neareff  the  hole 
would  flow  out  immediately,  and  it  would  be  fome  time 
before  the  water  at  the  other  end  of  the  veffel  began  to 
move.  The  nearer  we  are  to  the  place  of  precipitation, 
the  iooner  will  we  feel  the  fouth-weff  wind.  It  ought 
therefore  to  begin  fooner  after  a  bright  aurora,  becaule 
it  is  nearer  than  a  dull  and  faint  one.  Precipitations  ot  the 
atmofphere  at  a  diftance  from  the  pole  cannot  be  fo  great 
asthofe  which  take  place  near  it;  becaufe  the  cold  will 
not  be  fufficient  to  condenfe  fo  great  a  quantity  ot  hydro- 
ge n  ;  fouth-weff  winds,  therefore,  ought  not  to  laft  io  long 
after  bright  as  after  dull  auroras.  Winds  are  more  violent 
after  bright  auroras,  becaufe  they  are  nearer  the  place  o 
precipitation  ;  juft  as  the  water  near  the  hole  in  the  veiiel 
runs  fwifter  than  that  which  is  at  a  confiderable  diftance. 
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If  thefe  conje&ures  have  any  foundation  in  nature,  there _ _ 

are  two  fources  of  fouth-weff  winds ;  the  .firft  has  its  origin 
in  the  trade-winds,  the  fecond  in  precipitations  of  tne  at¬ 
mofphere  near  the  pole  (c).  When  they  originate  from 
the  firft  caufe,  they  will  blow  in  countries  farther  lonth 
for  fome  time  before  they  are  felt  in  thofe  which  are  farther 
north  ;  but  the  contrary  will  take  place  when  they  are 
owim*  to  the  fecond  caufe.  In  this  laft  cafe,  too,  the  ba¬ 
rometer  will  fmk  considerably  ;  and  it  aftually  does  fo  con- 
ftantly  after  aurorae,  as  we  are  informed  by  Mr  ] Madifon 
who  paid  particular  attention  to  this  lubjeft.  By  keeptng ^  /. 
accurate  meteorological  tables  in  different  latitudes,  it  might I4S# 
eafily  be  difeovered  whether  thefe  confequeucc*  be  true,  and 
coiifequentiy  whether  the  above  conjefture3  be  well  or  ill 


g  There  are  alfo  two  fources  of  north- eaff  winds;  the 
is  an  accumulation  of  air  at  the  pole  (d),  the  fecono  a  P™' nonh .eaft 
cioitatian  of  the  atmofphere  in  the  torrid  zone,  ror  t  ^w-ncjN 
diicovery  of  this  laft  caufe  we  are  indebted  to  Dr  Franxlm. 

In  17.10  he  was  prevented  from  obferving  an  eclipfe  of  the 
moon  at  Philadelphia  by  a  north-eaft  ftorm,  which  came  on 
about  feven  o’clock  in  the  evening.  He  was  furprited  to 
find  afterwards  that  it  had  not  come  on  at  Bofton  till  near 
,  1  o’clock  :  and  upon  comparing  all  the  accounts  which 
he  received  from  the  feveral  colonies  of  the  beginning  ot 
this  and  other  ftorms  of  the  fame  kind,  he  found  it  to  be 
always  an  hour  later  the  farther  north-eaft,  for  every  ioo 

«  F'-om  hence  (fays  he)  I  formed  an  idea  of  the  courfe 
of  the  ftorm,  which  I  will  explain  by  a  familiar  inftance.  I 
fuppofc  a  long  canal  of  water  flopped  at  the  end  by  a  gate. 

The  water  is  at  reft  till  the  gate  is  opened  ;  then  it  begins 
to  move  out  through  the  gate,  and  the  water  next  the  gate 
is  firft  in  motion,  and  moves  on  towards  the  gate  ;  and  io 
on  fucceffively,  till  the  water  at  the  head  of  the  canal  is  m 
motion,  which  it  is  laft  of  all.  In  tin’s  cafe  all  the  water 
moves  indeed  towards  the  gate ;  but  the  fucceLive  times  ot 
beginning  the  motion  are  in  the  contrary  vay,  V1Z# 
the  gate  back  to  the  head  of  the  canal.  Thus,  to  produce 
a  north-eaft  ftorm,  I  fuppofe  fome  great  rarefaction  ot  the 
air  in  or  near  the  gulf  of  Mexico  i  the  air  rifing  thence  has 
its  place  fupplied  by  the  next  more  northern,  cooler,  and 
therefore  denfer,  and  heavier  air  ;  a  fncceffive  current  is 
formed,  to  which  our  coaft  and  inland  mountains  give 

north-eaft  direction  f.”  ,  .  Pktlofopbi. 

Currents  of  air  from  the  Doles  naturally,  as  has  been  ob-CB/  utters , 
ferved,  affume  a  north-eaft  direftion  as  they  advance  fouth-p.  389. 
wards  ;  becaufe  their  diurnal  motion- becomes  lefs  than  that  cJjgot 
of  the  earth.  Various  circumftances,  however,  may  change  corth.wtft 
this  dire&ion,  and  caufe  them  to  become  noith,  or  even  win<Is. 
north -weft,  winds.  The  fouth-weft  winds  themlclves  may 
often  prove  fufficient  for  this  ;  and  violent  rams,  or  great 
5  R  2  beat, 


<c)  We  «  now  mho,  MM  wheel, e,  eh.  firft  cant,  her,  .ffig.ri  b « “  "^Steft^dt 
Jft  eonftant  finking  of  rhe  barometer  when  a  fou.h  mod  blow,,  feenra  to  ,nd,c.l^  ,,rf 

compofitions  of  the  atmofphere.  Nor  aie  we  certain  thztm  windows  of  the  common  people's  houfes,  thaws, 

(DP)  When  the  ice,  which  in  Ruffia  accumulates  on  fe  f'd-  °f  die gvmdc iws  o^tlmc  ££  ^  ^  ^ 

it  lets  loofe  a  quantity  of  mephitic  air,  producing  all  the  g  extricated  from  ice  during  its  thawing  >  And 

Rttfta,  Ed'tn.  Tranf.  vk  ii.  p.  •)•  May  not  then  a  quantity  ot  air  be  whichgDr  Garnet  made  to 

may  not  this  be  another  fource  of  north-eaft  winds  .  \  g  ;ce  jn  th;3  country  fets  loofe  no  air  in  the 

difcover  this  (fte  Mnnchejitr  TrorfaRions,  vol  iv.)  ;  an  ,  rrferied  to  that  water,  by  being  long  expofed  to 

aft  of  thawing.  But  Dr  Guthrie  has  ffiovvn  us,  in  the  effay  it  not  be  worth  the  while  of 

intenfe  cold,  changes  its  nature,  and  acquires  qua  1  tes  w  lc  jjttje  farther  ?  We  would  recommend  it  to  the 

the  philofopliers  in  Ruffia,  and  other  cold  countries,  to  mv  t  f  .  has  the  beft  opportunities  of  inveftigating  the 
confideration  of  the  ingenious  Dr  Guthrie  hrmfelf;  who,  from  h.s  fituation  has  tec b PP  our  fenl 

matter  completely.  It  is  certainly  of  very  great  importance,  and  m igh t  J«d to  «Uco« 
difficulties  in  meteorology,  and  enable  us  to  give  a  lat.sfaftory  and  utmul  theory  ot  the 
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heat,  by  leflening  or  rarefying  the  atmofphere  in  any  coun¬ 
try,  will  produce  the  fame  effe&  in  countries  to  the  weft* 
wards  when  north  winds  happen  to  be  blowing. 

In  North  America,  the  north-weft  winds  become  gra¬ 
dually  more  frequent  as  we  advance  northwards.  'The  eaft 
coaft  of  this  continent,  where  the  obfervations  were  made 
from  which  this  conclufion  was  drawn,  is  alone  cultivated  ; 
the  reft  of  the  country  is  covered  with  wood.  Now  culti¬ 
vated  countries  are  well  known  to  be  warmer  than  tliofe 
which  are  uncultivated  ;  the  earth  in  the  latter  is  (haded 
from  the  fun,  and  never  heated  by  his  rays.  The  air,  there' 


fore,  in  the  interior  parts  of  America,  muft  be  conftantly 
colder  than  near  the  eaft  coaft.  This  difference  will  hardly 
be  perceptible  in  the  louthern  parts,  becaufe  there  the  in¬ 
fluence  of  the  fun  is  very  powerful;  but  it  will  become  gra¬ 
dually  greater  as  we  advance  northwards,  becaufe  the"  in¬ 
fluence  of  the  fun  dimmifhes,  and  the  continent  becomes 
broader.  Hence  north- weft  winds  ought  to  become  more 
frequent  upon  the  eaft  coaft  as  we  advance  northwards  ; 
and  they  will  probably  ceafe  to  blow  fo  often  as  foon  as  the 
whole  continent  of  North  America  becomes  cultivated. 

Thus  have  we  attempted  to  explain  the  caufes  which 
b  produce  the  mqre  general  winds  that  prevail  in  the  torrid 
and  temperate  zones.  I  he  eaft  and  weft  winds,  when  they 
are  not  partial  and  confined  to  a  very  fmall  portion  of  the 
atmofphere,  feem  to  be  nothing  elie  but  currents  of  air 
brought  from  the  north  or  Couth  by  the  caufes  already  men¬ 
tioned,  and  prevented  from  proceeding  farther  by  contrary 
currents.  If  thefe  currents  have  come  from  the  north,  they 
will  affume  the  appearance  of  eaft  winds ;  becaufe  their  di¬ 
urnal  motion  will  be  lets  than  that  of  the  more  fouthern 
latitudes  over  which  they  are  forced  to  remain  ftationary. 
The  fouthern  currents  will  become  weft  winds,  for  a  con¬ 
trary  realon..  I  his  will  furnifh  us  with  a  reafon  for  the 
coldnels  of  eaft  winds,  compared  with  weft  winds.  If  this 
account  be  true,  there  ought  very  frequently  to  be  a  weft 
wind  in  a  latitude  to  the  feuth  of  thofe  places  where  an  eaft 
wind  blows. .  This  might  eafily  be  determined  by  keeping 
accurate  regifters  of  the  winds  in  different  latitudes,  and  as 
nearly  as  poftible  under  the  fame  meridian  ;  and  upon  the 
refult  of  thefe  obfervations  the  truth  or  faltehood  of  the  a- 
bove  conjecture  muft  finally  reft. 

Befides  thefe  more  general  winds,  there  are  others  which 
extend  only  over  a  very  fmall  part  of  the  earth.  Thefe  o- 
riginate  from  many  different  caufes.  The  atmofphere  is 
compofed  of  three  different  kinds  of  air,  oxygen,  azote, 
and  carbonic  acid;  to  which  may  be  added  water.  Great 
quantities  of  each  of  theic  ingredients  are  conftantly  chan¬ 
ging  their  aerial  form,  and  combining  with  various  fub- 
ftances  ;  or  they  are  feparating  from  other  bodies,  a  (Turning 
the  form  of  air,  and  mixing  with  the  atmofphere.  Partial 
voids,  therefore,  and  partial  accumulations*  muft  be  conti¬ 
nually  taking  phee  in  different  parts  of  the  atmofphere, 
which  will  occaiion  winds  varying  in  diredion,  violence,  and 
continuance,  according  to  the  fuddennefs  and  the  quantity 
of  air  deftroyed  or  produced.  Befides  thefe.  there  are  many 
other  ingredients  conftantly  mixing  with  the  atmofphere, 
and  many  partial  caufes  of  condenlation  and  rarefaction  in 
particular  places.  To  thefe,  and  other  caufes  probably  hi¬ 
therto  unknown,  are  to  be  aferibed  all  thofe  winds  which 
blow  in  any  place  befides  the  general  ones  already  ex- 
plained  ;  and  which,  as  they  depend  on  caufes  hitherto  at 
leafl  reckoned  contingent,  will  probably  for  ever  prevent 
uniformity  and  regularity  in  the  winds.  All  thefe  caufes, 
however,  may,  and  probably  will/  be  diicovered  ;  the  cir- 
cumftances  in  which  they  \*  ill  take  place,  and  the  effeds 
which  they  will  produce,  may  be  known ;  and  whenever 
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this  is  the  cafe,  the  winds  of  any  place  may  in  fome  mea.  Vr 
fure  be  reduced  to  calculation.  tyj 

.It  is  of  importance,  in  the  firft  place,  to  know  the  general 
winds,  and  the  caufes  which  produce  them  ;  they  will  blow 
ofteneft  in  every  country,  continue  longeft,  and  in  a  great 
meafure  (lamp  the  nature  of  the  climate.  To  explain  thefe 
has  been  the  intention  of  this  effay  ;  and  though  we  have 
probably  failed  of  fuccefs,  our  attempt,  we  hope,  will  not  be 
altogether  ufelcfs.  The  fads  which  are  here  colleded  will 
at  leaft  facilitate  the  labours  of  the  future  inquirer.  Were 
accurate  obfervations  made  over  the  whole  globe  of  the  di- 
redion  and  velocity  of  the  winds,  and  efpecially  of  the  time 
when  they  begin'  and  ceafe  to  blow,  fo  much  light  would 
be  thrown  in  a  fhort  time  upon  this  important  fubjed,  that 
a  theory  of  the  winds  might  be  formed,  capable  of  explain¬ 
ing  all  the  phenomena,  and  really  ireful  to  the  human  race. 

Hot  IVinds .  See  Samiel. 

IVind-*  lower.  See  Anemony. 

Wind- Mill,  a  kind  of  mill,  the  internal  parts  of  which  arc 
much  the  fame  with  thofe  of  a  water-mill:  from  which, how¬ 
ever,  it  differs,  in  being  moved  by  the  impulfe  of  the  wind 
upon  its  fails  or  vanes,  which'  are  to  be  conlidered  as  a  wheel 
in  axis.  See  Mechanics,  n°  62. 

IV iND-Gage.  -  See  Wind-GjGE. 

IV 1  no- Galls,  in  farriery.  See  there  §  xxxiii. 

IVind- Gun.  See  /In-Gun. 

Injlrumcnts  for  meafuring  the Jlrength,  velocity,  Sc c.  of  the 
IVind*  See  Wind-G age,  Anemometer,  and  Anemo¬ 
scope. 

IViND-Hatch,  in  mining,  a  term  ufed  to  exprefs  the  place 
at  which  the  ore  is  taken  out  of  the  mines. 

WiND-Sbock,  a  name  given  by  our  farmers  to  a  diftemper 
to  which  fruit-trees,  and  fometimes  timber-trees,  are  luh- 
jed.  It  is  a  fort  of  bruife  and  fhiver  throughout  the 
whole  fubftance  of  the  tree  ;  but  the  bark  being  often  not 
affeded  by  it,  it  is  not  feen  on  the  outfide,  while  the  infiae 
is  twifted  round,  and  greatly  injured.  It  is  by  fome  fuppo- 
fed  to  be  occafioned  by  high  winds;  but  others  attribute  it 
to  lightning.  Thofe  trees  aie  moil  ufuallv  affeded  by  it 
whole  boughs  grow  more  out  on  one  fide  than  on  the  other. 

1  he  beft  way  of  preventing  this  in  valuable  trees,  is  to  take 
care  in  the  plantation  that  they  are  fheltered  well,  and  to  cut 
them  frequently  in  a  regular  manner  while  young. 

IVind-  Taught,  in  fea-language,  denotes  the  lame  as  ftiff 
in  the  wind.  Too  much  rigging,  high  mails,  or  any  thing 
catching  or  holding  wind  aioft,  is  faid  to  hold  a  fhip  wind- 
taught  ;  by  which  they  mean,  that  fhe  (loops  too  much  in 
her  failing  in  a  h iff  gale  of  wind.  Again,  when  a  fhip 
rides  in  a  main  ftrefs  of  wind  and  weather,  they  ftrike  down 
her  top  mails,  and  bring  her  yards  down,  which  elfe  would 
hold  too  much  wind,  or  be  too  much  diftended  and  wind- 
taught. 

IVind- Sai/s,  a  fort  of  wide  tube  or  funnel  of  canvas,  em¬ 
ployed  to  convey  a  ftream  of  frefh  air  downward  into  the 
lower  apartments  of  a  fhip. 

This  machine  is  ufually  extended  by  large  hoops  fituated 
in  different  parts  of  its  height.  It  . is  let  down  perpendicu¬ 
larly  through  the  hatches,  being  expanded  at  the  low  er  end 
like  the  bafe  of  a  cone  ;  and  having  its  upper  fide  open  on 
the  fide  which  is  placed  to  windward,  fo  as  ,to  receive  the 
full  current  of  wind  ;  which,  entering  the  cavity,  fills  the 
tube,  and  rufhes  downwards  into  the  lower  regions  of  the 
fhip.  'I  here  are  generally  three  or  four  of  thefe  in  our  ca¬ 
pital  (hips  of  war, .which,  together  with,  the  ventilators,  con- 
tribute  greatly  to  preferve  the  health  or  the  crew. 

WINDAGE  of  a  Gun,  is  the  difference  between  the 
diameter  of  the  bore  and  the  diameter  of  the  ball. 

1  WIND- 
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WINDLASS,  a  machine  ufed  for  railing  huge  weights, 

as  guns,  ftone8,  anchors,  &c.  ,  , 

It  is  very  fimple,  confifting  only  of  an  axis  or  roller,  lap- 
ported  horizontally  at  the  two  ends  by  two  pieces  of  wood 
and  a  pulley  ;  the  two  pieces  of  wood  meet  at  top,  being 
placed  diagonally  fo  as  to  prop  each  other  ;  the  axis  or 
roller  goes  through  the  two  pieces,  and  turns  in  them,  ihe 
pulley  is  fattened  at  top  where  the  pieces  join.  Laitly, 
there  are  two  Haves  01  handfpikes  which  go  through  the 
roller,  whereby  it  is  turned,  and  the  rope  which  comes  over 
the  pulley  is  wound  off  and  on  the  fame.  _ 

Windlass,  in  a  Ihip,  is  an  inftrument  in  fmall  (hips,  pla¬ 
ced  upon  the  deck,  juft  abaft  the  fore  maft.  It  is  made  of 
a  piece  of  timber  fix  or  eight  feet  fquare,  in  form  of  an  axle- 
tree  whole  length  is  placed  horizontally  upon  two  pieces 
of  wood  at  the  ends  thereof,  and  upon  which  it  is  turned 
about  by  the  help  of  handfpikes  put  into  holes  made  for 
that  purpofe.  This  inftrument  ferves  for  weighing  anchors, 
or  hoifting  of  any  weight  in  or  out  of  the  Hup,  and  will  pur- 
chafe  much  more  than  any  capftan,  and  that  without  any  dan¬ 
ger  to  thofe  that  heave  ;  for  if  in  heaving  the  windlafs  about, 
any  of  the  handfpikes  thould  happen  to  break,  the  windlafs 

would  pall  of  itfelf.  .  , 

WINDOW,  an  aperture  or  open  place  in  the  wau 

of  a  houfe  to  let  in  the  light.  See  Architecture, 

T'° The  word  is  Welch,  uynt  dor ,  fignifying  the  pafTage  for 
the  wind.  Window  is  yet  provincially  denominated  windor 
in  Lancalhire  ;  i.  e.  wind-door,  or  the  pafTage  for  air,  as 
that  for  people  was  peculiarly  called  the  door. 

Before  the  ufe  of  glafs  became  general,  which  was  not 
till  towards  the  end  of  the  12th  century,  the  windows  in 
Britain  feem  generally  to  have  been  competed  of  paper. 
Properly  prepared  with  oil,  this  forms  no  contemptible  de¬ 
fence  againft  the  intrufions  of  the  weather,  and  makes  no 
incompetent  opening  for  the  admiflion  of  the  hgh  . 
ftffl  ufed  by  our  architeas  for  the  temporary  windows  of 
unfinifhed  Wes,  and  not  unfrequently  for  the  regular  ones 
cP  our  work-fhops.  But  fome  of  the  principal  buildings  we 
may  reafonably  fuppofe  to  have  been  windowed  in  a  Epe- 
Hor  manner.  The?  could,  however,  be  furn.lhed  merely 
with  lattices  of  wood  or  iheets  of  linen,  as  theft  two  remain, 
ed  the  only  furniture  of  our  cathedrals  nearly  to  the  eighth 
century  ;  and  the  lattices  continued  in  fome  of  the  meaner 
towns  of  Lancaftire  to  the  18th  ;  and  in  many  dillrifis  of 
Wales,  and  many  of  the  adjoining  parts  of  England,  are  in 
ufe  even  to  the  prefent  moment.  Theie  feem  all  to  have  been 
fixed  in  frames  that  were  called  capfnmenta,  and  now  there- 
fore  cafements  in  Wales  and  Lancafhire- 

WINDSOR,  a  borough-town  of  Berkftnre,  22  miles 
weft  of  London,  mod  remarkable  for  the  magnificent  pa¬ 
lace  or  caftlc  fituated  there  on  an  eminence,  which  com¬ 
mands  the  adjacent  country  for  many  miles,  the  river 
Thames  running  at  the  foot  of  the  hill.  The  knights  of 
the  garter  are  inftalled  in  the  royal  chapel  here.  It  fends 
two  ^members  to  parliament.  W.  Long.  O.  36-  «.  Lat. 

5' WINDWARD,  in  the  tea-language,  denotes  any  thing 
towards  that  point  from  whence  the  wind  blows,  in  refped 
of  a  fhip  :  thus  windward- tide,  is  the  tide  which  runs  againft 

^WINE,  an  agreeable  fpirituons  liquor,  produced  by  fer- 
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of  wines  or  vinous  liquors,  come  not  only  wines,  abfolute- 
ly  fo  called,  but  alfo  ale,  cyder,  & c. 


Wine. 


Wine,  however,  is  in  a  more  particular  manner  appropri- 
ated  to  the  liquor  drawn  from  the  fruit  of  the  vine.  The  pa^v/ * 
procefs  of  making  wine  is  as  follows  :  When  the  grapes  arefe(c^  v# 
ripe,  and  the  faccharine  principle  is  developed,  they  are  then  chap.  6. 
prefled,  and  the  juice  which  flows  out  is  received  m  veflels  of 
a  proper  capacity,  in  which  the  fermentation  appears,  and  0£ 

proceeds  in  the  following  manner:  At  the  end  of  ieveral ‘nakiflg 
days,  and  frequently  after  a  few  hours,  according  to  the  wiae. 
heat  of  the  atmosphere,  the  nature  of  the  grapes,  the  quan¬ 
tity  of  the  liquid,  and  the  temperature  of  tie  place  in  which 
the  operation  is  performed,  a  movement  is  produced  in  the 
liquor,  which  continually  increafes  ;  the  volume  of  the  fluid 
increafes  ;  it  becomes  turbid  and  oily  ;  carbonic  acid  is  dif. 
engaged,  which  fills  all  the  unoccupied  part  of  the  veflel, 
and  the  temperature  rifes  to  the  7  2,5th  degree-  At  the  end 
of  ftveral  days  thefe  tumultuous  motions  fubfide,  the  mafs 
falls,  the  liquor  becomes  clearer,  and  is  found  to  be  lefs  fac¬ 
charine,  more  odorant,  and  of  a  red  colour,  from  the  rea£fion 
of  the  ardent  fpirit  upon  the  colouring  matter  of  the  pellicle 

of  the  grape.  „  .  _  r 

The  wine  is  ufually  taken  out  of  the  fermenting  veflels 
at  the  period  when  all  the  phenomena  of  fermentation  have 
fubfided.  When  the  mafs  is  fettled,  the  colour  of  the  li¬ 
quor  is  well  developed,  when  it  has  become  clear,  and  its 
heat  has  difappeared  ;  it  is  put  into  cafks,  where,  by  a  fe- 
cond  infenfible  fermentation,  the  wine  is  clarified,  its  pnn- 
ciples  combine  more  perfe&ly  together,  and  its  tafte  and 
fmell  become  more  and  more  developed.  If  this  fermenta¬ 
tion  be  flopped  or  fuffocated,  the  gafeous  principles  are  re¬ 
tained,  and  the  wine  is  brilker,  and  more  of  the  nature  of 

It  appears,  from  the  interefting  experiments  of  the  Mar¬ 
quis  de  Bullion;  that  the  vinous  fermentation  does  not  take 

place  unlefs  tartar  be  prefent. 

The  caufes  of  an  imperfc&  fermentation  are  the  fellow-  2 
i„ff  .  1 .  If  the  heat  be  too  little,  the  fermentation  languifhes,  Caufes  of 
the  faccharine  and  oily  matters  are  not  Efficiently  elabora-  “£££ 
ted,  and  the  wine  is  unftuoms  and  fweet.  2.  If  the  iaecha.tion> 
rine  body  be  net  Efficiently  abundant,  as  happens  in  rainy 
ieafons,  the  wine  is  weak,  and  the  mucilage  which  predomi¬ 
nates  caufes  it  to  become  four  by  its  deco  nip  oil  t  ion.  3  • 

the  juice  be  too  watery,  concentrated  and  boiling  muft  is 
added.  4.  If  the  faccharine  principle  be  not  Efficiently 
abundant,  the  defeft  may  be  remedied  by  the  addition  of  lu¬ 
nar.  Macquer  has  proved  that  excellent  wine  may  be  made 
of  verjuice  and  Egar  ;  and  M.  de  Bullion  has  made- wine  at 
Bellejames  with  the  verjuice  of  his  vine  rows-  and  moilt 

^There  have  been  many  difputes  to  determine  whether 
grapes  fhould  be  prefled  with  the  ftalks  or  without.  'Phis 
depends  on  the  -nature  of  the  fiuit.  When  they  arc  highly 
charged  with  faccharine  and  mucilaginous  matter,  the  ttalk 
correfts  the  infipidity  of  the  wine  by  its  bitter  principle  : 
but  when,  on  the  contrary,  the  juice  is -not  too  lweet,  the 
ftalk'  renders  it  drier,  and  very  roughs  3  . 

The  colouring  principle  of  wine  is  of  a  refinous- nature,  C<  louring- 
of  the  grape  ,  „d  the 

is  not  coloured  until  the  wine  is  formed  j  for  until  then  there 
is  nothing  which  can  diflolve  it  :  and  hence  it  is  that  white 
wine  may  be  made  of  red  grapes,  when  the  juice  of  the  grape 
is  expieffed,  and  the  hulk  thrown  away.  If  wine  be  evapo- 
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wine  be  expofed  to  the  heat  of  the  fun  during  the  fummer, 
the  colouring  matter  is  detached  in  a  pellicle,  which  falls  to 
the  bottom  ;  when  the  veffel  is  opened,  the  difcolouring  is 
more  fpeedy,  and  it  is  effected  in  two  or  three  days  during 
the  lnmmer.  The  wine  thus  deprived  of  its  colour  is  not 
4  perceptibly  weakened. 

Vinous  fer-  The  vinous  fermentation  has  been  examined  with  great. 
tc^Tahi1  d1  accuracy  by  M.  Lavoifier.  According  to  him,  the  vege- 
*  ’  table  juice  of  which  wine  is  to  be  made  ccnfifts  of  oxygen, 

hydrogen,  and  carbon,  combined  with  one  another  in  diffe¬ 
rent  proportions,  to  as  to  form  chiefly  water  and  fugar. 
The  fermentation  produces  a  reparation  of  the  elements, 
and  a  new  combination  of  them  ;  a  quantity  of  the  oxygen 
and  carbon  combine  and  fly  off  in  the  ftate  of  carbonic  acid; 
part  of  the  carbon,  oxygen,  and  hydrogen,  combine  firft 
with  each  other,  and  then  all  together,  to  form  alcohol  ; 
another  part  forms  acetous  acid  ;  the  water  flill  remains,  and 
a  refid iiu m  falls  to  the  bottom  compofed  of  the  three  ele¬ 
ments  combined  in  other  proportions. 

The  different  kinds  of  wines  produced  in  Europe  and 
Other  parts  of  the  world  are  many ;  the  principal  of  them 
and  their  qualities  are  well  known  :  a  catalogue  of  them 
would  ferve  no  purpofe  here.  We  fhall,  however,  fubjoin  a 
table  of  the  quantities  of  the  ingredients  of  the  principal 
kinds  from  Neumann’s  Chemiflry. 


Tngrt  clients 
in  different 
wines. 


A  quart  of 


Aland 
Alicant 
Burgundy 
Carcaffone 
Champagne 
French 
Front  ignac 
Vin  Grave 
Hermitage 
Madera 
Malmfey 
Vino  de 
Monte 
Pnlciano 
Mofelle 
Mufcadine 
Neufschatel 
Palm  Sec 
Pontac 
OldRhenifh 
Rhenifh 
Salamanca 
Sherry 
Spanifh 
Vino  Tinto 
Tokay 
Tyrol  red! 

wine  j 
Red  wine 
j  White 
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The  colour  of  wine  is  frequently  artificial ;  a  deep  red  is 
almofl  always  the  effect  of  artificial  additions,  as  of  the  red¬ 
woods,  elder- berries,  bilberries,  &c.  In  France  no  fecret 
is  made  of  thefe  pra&ices,  the  colouring  matters  being  pub¬ 
licly  thrown  out  after  they  have  been  ufed. 

It  is  well  known  to  be  a  common  pra&ice  among  wine- 


coopers,  innkeepers,  and  other  dealers  rn  wines,  to  adalte- 
rate  bad  wine  in  order  to  conceal  its  defects  :  if,  for  in-  — 
fiance,  the  wine  be  four,  they  throw  into  it  a  quantity  of  ^ 
fugar  of  lead,  which  entirely  takes  away  the  four 
For  limilar  purposes  alum  is  often  mixed  with  wine.  Such  wine" 
fubflances,  however,  are  well  known  to  he  extremely  perni¬ 
cious  to  the  human  conilitution  ;  it  becomes  of  importance 
therefore  to  be  able  to  detedl  them  whenever  they  happen 
to  be  contained  in  wine.  Several  chemifls  who  have  turned 
their  attention  to  this  fubjetff,  have  furnifhed  us  with  tells 
for  this  purpofe. 

To  difeover  lead  di ffolved  in  wine,  boil  together  in  a  pint  To  dJt 
of  water  an  ounce  of  quicklime  and  half  an  ounce  of  flout  Wt  ia ’  *  | 
of  brimffone  ;  and  when  the  liquor,  which  will  be  of  a  yeb  wine. 
low  colour,  is  cold',  pour  it  into  a  bottle,  and  cork  it  up  Watt's 
for  ufe.  A  few  drops  of  this  liquor  being  dropt  into 
glafs  of  wine  or  cyder  containing  lead,  will  change  the  whole 
into  a  colour  more  or  lefs  brown,  according  to  the  quantity  p 
of  lead  which  it  contains.  If  the  wine  be  wholly  free  from  J/  ’ 
lead,  it  will  be  rendered  turbid  by  the  liquor,  but  the  colour 
w  will  be  rather  a  dirty  white  than  a  black  brown. 

By  this  tefi  -  however,  iron  is  alfo  precipitated  when  dif- 
folved  in  wine,  and  is  apt  to  be  taken  for  lead  ;  a  miltake 
which  has  ruined  feveral  honeff  merchants.  The  following 
teff  is  therefore  preferable,  as  not  liable  to  the  fame  incon¬ 
venience.  8 

Take  equal  parts  of  calcined  oyfler-fhells  and  crude  fuI-Amthu 
phur  in  fine  powder,  and  put  them  in  a  crucible,  which  method, 
put  into  a  fire,  and  raiie  the  heat  fuddenly  till  it  has  been 
expoled  to  a  white  heat  for  1 5  minutes.  Then  take  it  out,  let 
it  cool,  beat  the  ingredients  to  powder,  and  put  them  into 
a  well  corked  bottle.  To  prepare  the  tefl-liquor,  put  20 
grains  of  this  powder,  together  with  1 20  grains  ot  cream 
of  tartar,  and  put  them  into  a  ftrong  bottle,  fill  it  up  witf* 
water,  boil  it  for  an  hour,  and  let  it  cool.  Cork  the  bottle 
immediately,  and  fhake  it  from  time  to  time.  After  fome 
hours  repofe,  decant  off  the  clear  liquor  into  an  ounce  vial, 
having  firfl  put  2  2  drops  of  muriatic  acid  into  each  vial. 

Cork  thefe  vials  accurately  with  a  little  wax  mixed  up  with 
a  little  turpentine.  One  part  of  this  liquor,  mixed  with 
three  parts  of  fufpe&ed  wine,  will  difeover  the  prefence  of 
the  fmallefl  quantity  of  lead  or  copper,  by  a  very  fenfible 
black  precipitate,  and  of  arfenic  by  an  orange  precipitate  ; 
but  will  have  no  effe&  on  iron,  if  there  be  any  :  the  prefence 
of  which,  however,  may  be  afeertained  by  adding  a  little 
potafh,  which  will  turn  the  liquor  black  if  there  be  any 
iron.  Pure  wine  remains  limpid  after  the  addition  of  this 
liquor  J.  f  Joumlit 

As  this  fubje&  is  of  importance,  we  fliall  add  M.  Four-^/j^' 
croy’s  obfervations  on  the  Hate  in  which  lead  exifts  in  wine,^  ?  f 
and  on  the  methods  of  difeovering  its  prefence  :  Of  the  dif-  9 
ferent  principles  which  compofe  wine,  there  was  no  doubt  State  of 
(fays  he)  blit  that  acids  were  the  only  ones  which  were  ca-le^ia 
pable  of  diffolving  oxyd  (calx)  of  lead.  But  was  it  the  tarta-wine* 
reous  acid  always  contained  in  larger  or  fmaller  quantity  in 
wiiie,orthe  acetousacid  developed  in  thofewhich  have  become 
fliarp,  and  which  there  is  a  greater  temptation  to  fweeten  ? 
Experience  had  proved  to  me  that  the  acidulous  tartrite  of 
potafh,  or  the  cream  of  tartar,  takes  oxyd  of  lead  from  the 
acetous  acid,  and  a  precipitate  of  tartrite  of  lead  is  formed  ; 
the  pure  tartareous  acid  prepared  in  Scheele’s  method  pro¬ 
duces  the  fame  effe&.  In  order  to  underfland  how  the 
fharp  wine  which  contains  thefe  two  acids  can  hold  the  oxyd 
of  lead  in  folution,  I  made  the  experiments  which  gave  me 
the  following  refults  :  1.  The  acidulous  tartrite  (crem.  tart.) 
has  no  fenfible  aftion  upon  the  oxyds  of  lead  ;  2.  The  pure 
tartareous  acid  has  a  flight  a&ion  upon  the  oxyds,  and  fQrms 
on  their  furface  a  little  tartrite  of  lead  (tartarifed  lead),  in 
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a  white  powder ;  3.  Wine  which  only  contains  the  tarta- 
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r?ous  acidule,  would  sot  have  any  a&ion  upon  the  femi- 
vitrous  oxyd  oF  lead  or  litharge  ;  4.  Sharp  wine  which  we 
attempt  to  fweeten  by  this  oxyd  of  lead,  a6fs  firft  upon  it 
by  the  acetous  acid  it  contains ;  5.  When  this  acetite 
of  lead  is  formed,  the  tartareous  acid  precipitates  it.  in 
the  form  of  tartrite  of  lead  :  this  is  proved  by  the  precipi¬ 
tate  which  the  folution  of  the  acetite  of  lead  or  fwgar  of  lead 
forms  in  the  wine  ;  6.  But  the  acetous  ncid,  if  it  be  in  large 
enough  quantity,  redifTolves  the  tartrite  of  lead  In  the  wine 
jult  as  diftilled  water  would.  Bergman  has  pointed  out 
this  folution  of  tartrite  of  lead  in  acetous  acid  for  diftin- 
gu  ifhing  the  tartareous  fait  from  the  fulfat  of  lead  ( vitriol of 
lead)  ;  "7.  As  this  folution  of  tartrite  of  lead  in  the  acetous 
acid  is  much  quicker,  and  more  eafy  in  {harp  wines  than  in 
d i Rilled  water  and  vinegar,  it  is  probable  that  the.caiife .  of 
this  difference  depends  upon  the  citric  and  malic  acids  which 
I  have  found  in  wine,  and  which  I  (lull  take  notice. of 
again  on  another  occafion  ;  8.  Litharged  wine  then,  or  wine 
fweetened  with  lead,  contains  tartrite  difl'olved  in  the  ace¬ 
tous  acid,  and  perhaps  at  the  fame  time  in  the  malic  and  ci- 

trie  acids.  . 

«  It  was  necefTary  afterwards  to  know  the  properties  of  this 
combination.  What  experience  has  taught  me  is  as  fol¬ 
lows  :  I  particularly  examined  the  tartrite  of  lead  aud  its 
folution  in  acetous  acid.  The  tartrite  of  lead  is  fcarcely  at 
all  faluble  in  water;  it  is  in  the  form  of  powder,  or  of  fmall 
white  grains  which  have  no  fenfible  tafte  ;  when  it  is  diffol- 
ved  in  vinegar,  the  vinegar  is  foftened,  its  fharpnefs  is  dimi- 
nitfied  remarkably,  and  the  folution  takes  a  flight  fw,ee t iih 
tafte,  much  lefs  ftrong  than  that  of  the  pure  acetite  of  lead. 
This  tafle  proves  that  the  union  of  the  tartrite  of  lead  with 
vinegar  is  not  only  a  folution  like  that  of  fait  in  water, 
by  which  the  properties  of  the  fait  are  not  changed,  but  a 
combination  which  gives  occafion  to  new  properties.  .  It  is 
a  kind  of  a  triple  fait,  different  from  thofe  we  have  hitherto 
known,  formed  of  two  acids  and  of  one  bafe  ;  whereas  the 
other  triple  faks  deferibed  hitherto  are  compofcd  of  one 
acid  and  two  bafes.  I  name  this  new  triple  fait  aceto-tartrite 
of  lead.  The  acetous  acid  adheres  to  it  more  than  water  in 
a  common  folution  :  what  is  remarkable  in  this  combination 
is,  that  the  two  acids  appear  to  adhere  to  the  bafe  with  an 
equal  force,  although  they  have  a  different  attra&ion  for  it. 
nothing  is  necefTary  to  produce  this  equilibrium,  but  to  unite 
firft  the  oxyd  of  lead  with  the  acid  to  which  it  adheres  the 
inoft  ftrongiy,  and  afterwards  to  put  this  firft  compound  in 
contact  with  the  weaker  acid. 

*<  It  was  necefTary,  in  order  to  difeover  eafy  and  certain 
methods  of  ascertaining  the  prefence  oflead  in  wine,  to  exa¬ 
mine  with  care  the  properties  and  phenomena  of  the  de- 
compofitlons  of  tlic  aceto-tartrite  .of  lead.  Fixed  alkalis 
and  ammoniac  (volati/e  alkali )  precipitate  from  this  at  an 
oxyd  of  lead,  which  is  of  a  greyifh  white  colour  ;  but  as 
they  occafion  a.  precipitate  in  pure  wine,  they  cannot  be  of 
any  ufe.  The  fulphuric  ( vitriolic )  acid,  decomposes  the 
aceto- tartrite  oflead,  and  forms  with  it  inftantly  fulfat  of 
lead;  which  being  very  little  folubte,  and  very  heavy,  is  pre¬ 
cipitated.  The  oxalic,  or  pure  facchanne  acid,  and  the  aci¬ 
dulous  oxalat,  or  the  fait  of  forrel  of  the  {hops,  hkevvife  de- 
compofe  this  fait,  and  take  from  it  the  lead.  I  he  oxalat 
of  lead  is  precipitated  in  great  abundance :  thefe  two  aci 
the  fulphuric  and  oxalic  acids,  not  producing  any  precipi¬ 
tate  in  pure  wine,  are  very  proper  to  fhow  the  prefence  o 
lead  in  wine.  The  fulfat  and  oxalat  oflead,  when  they  are 
precipitated  from  wine,  are  coloured,  whereas  they  are.  very 
white  when  they  are  formed  in  diddled  water;  but  their  red 
or  brown  colour  does  not  prevent  us  From,  difeoveyrng  them 
by  a  very  Ample  method.*  If  the  precipitates  be  collected 
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with  care,  and  are  cautioufly  heated  upon  a  coal  with  a  ^ 
blow-pipe,  they  fmoke,  become  white,  exhale  vapours,  pafs 
fucceffively  thro’  the  ftates  of  the  red  and  yellow  oxyds  of 
lead,  and  at  length  are  reduced  into  metallic  globules  at  the 
inftant  they  are  perceived  to  be  agitated  by  a  very  evident 
effervefcence  :  if  we  ceafe  to  blow  at  this  inftant,  we  obtain 
globules  upon  the  charcoal.  In  order  to  this,  it  is  necefla* 
ry,  however,  that  the  charcoal  be  folid,  and  be  not  cracked, 
and  that  we  fhould  not  have  blowed  too  ftrongly  ;  otherwife 
the  globules  would  be  abforbed,  and  would  difappear.  The 
fulfat  of  lead  requires  a  longer  time  to  be  reduced  than  the 
oxalat  of  the  fame  metal,  and  there  is  a  greater  hazard  of 
loling  the  metallic  particles,  which,  befide,  are  in  fmall  quan¬ 
tity. 

u  To  thefe  two  firft  procefles,  already  fufficiently  certain 
of  themfclvee,  I  wilhed  to  be  able  to  add  one  which  might  be 
capable  of  pointing  out  inftantly  the  prefence  of  lead,  by  an 
appearar.ee  belonging  exclufively  to  this  metal,  and  which 
might  unite  to  this  advantage  that  of  manifefting  very  fmall 
quantities  of  it.  Diftilled  water  impregnated  with  fiilphurated 
hydrogenous  gas,  or  hepatic  gas,  extricated  from  folid  alkaline 
fulphurets  (/tiers  of /alpha  r)  by  acids,  prefented  me  with 
thefe  properties.  This  folution  blackens  very  deeply  that 
of  the  aceto-tartrite  of  lead,  and  renders  Tsvjoth  of  this  fait 
in  water  or  in  wine  very  fenfible.  The  fenfibiljty  of  this 
reaftive  is  fuch,  that  we  may  dilute  litharged  wine  with  a 
fufficient  quantity  of  water  to  take  away  almoft  entirely  the 
colour  of  the  wine,  and  this  rea&ive  will  ftill  produce  a  very 
manifeft  alteration.  The  fiilphurated  water  has,  belides,  the 
advantage  not  to  occafion  any  change  in  the  wines  which  do 
not  contain  a  metallic  fubftance,  and  it  is  not  precipitated 
by  the  acids  of  wine,  like  the  folutions  of  alkaline  lulphu- 
rets.  In  order  to  procure  this  rea&ive  pure,  it  is  necefTary 
to  prepare  it  at  the  inftant  of  the  experiment,  by  receiving 
in  a  vial  full  of  diftilled  water,  and  inverted  upon  a  Ihelf  of 
a  fmall  hydro-pneumatice  apparatus,  filled  with  diftilled  wa¬ 
ter,  the  fulphurated  hydrogenous  gas,  feparatedfrom  the  fo¬ 
lid  fulphuret  of  potafh  by  the  fulphuric  or  muriatic  acid,  and 
firft  filtered  through  water  in  another  vial ;  when  the  fecond 
vial  contains  the  third  of  its  volume  of  the  fiilphurated  hy¬ 
drogenous  gas,  the  gas  is  Jhaken  ftrongly  with  the  water, 
which  fills  the  two-thirds  of  the  vial ;  and  when  the  abforp- 
tion  is  over,  the  teft  liquor  is  prepared.  This  reactive 
changes  very  quickly  in  the  air  :  it  is  neceffary  to  make  it 
the  moment  it  is  to  be  employed,  and  to  keep  it  in  a 
veflel  quite  full  and  well  corked.  If  there  were  any  fear 
that  the  black  colour  and  the  precipitation  by  the  gafeorts 
fiilphurated  water  fhould  not  be  fufficient  to  prove  the  pre* 
fence  of  lead  in  fpirituous  liquors,  I  would  obferve,  that  this 
tear  would  be  diminifhed  by  employing  the  three  reaftives 
mentioned  in  this  memoir,  and  by  depending  only  on  the 
correfpondent  efFefts  of  thefe  three  reaftives  :  but  all  fufpi- 
cion  would  be  removed,  by  reducing  the  three  precipitates 
by  the  blow- pipe,  and  obtaining  globules  oflead  from  each 

°f  Some  years  ago,  the  Academy  of  Lyons  propofoi  theM«hod 
following  prize-queflion,  What  is  the  belt  method i  of  afeer-.  ahjm 
taining  the  prefence  and  the  quantity  of  alum  diflolved_indiiroUtd 
wine,  efpecially  in  very  deep  coloured  red  wine?  The  prize  ,n  wine, 
was  gained  by  M.  J.  S.  Beraud.  From  hts  experiments,  it 
appears  that  a  mixture  of  lime-water  and  wme  m  airy  pro- 
portion  whatever,  will  at  the  end  of  12  or  15  hours  fiurufh 
a  quantity  of  cryftals,  which  may  be  feparated  by  filtration, 
and  that  thefe  cryftals  will  be  eafieft  drfeovered  when  the 
quantities  of  wine  and  lime-  water  are  equal ;  but  that  \vme 
containing  alum  difTolved  in  it,  will  not  form  cryftals  when 
mixed  with  lime-water,  but  merely  depofits  a  muddy  fedi- 
To  know  therefore  whether  any  wine  contains  alum 
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cr  nof,  we  have  only  to  mix  a  fmall  quantity  of  it  with  lime- 
water  :  if  cryftals  are  formed,  it  contains  no  alum  ;  if  not,  it 
does.  Again,  if  wine  contains  alum,  the  refiduum  that  re¬ 
mains  after  filtration  will,  as  it  dries,  fplit  into  quadrilateral 
ferments,  which  will  detach  themfelves  from  the  paper 
which  contains  them  ;  but  if  the  wine  contains  no  alum,  the 
ref. du urn,  after  it  is  dry,  will  remain  united  and  attached  to 
the  paper.  If  one  meafure  of  wine  and  two  thirds  of  a 
meafure  of  lime-water  depofit  cryftals,  we  are  "certain  that 
if  the  wine  contains  alum,  the  proportion  of  that  alum  to 
the  wine  will  be  lefs  than  1  to  1152;  if,  when  equal  parts 
of  wine  and  lime-water  are  mixed,  no  cryftals  he  deposited, 
we  may  be  fure  that  more  than  ^-^th  part  of  the  mafs  of* 
wine  confifts  of  alum. 

A  great  proportion  of  the  wine  confirmed  in  this  country 
is  brought  from  Spain  and  Portugal  ;  government  has  al¬ 
ways  difeouraged  the  importation  of  French  wines  by  heavy 
taxes.  We  are  not  fure  how  far  fucli  condudl  is  founded 
on  good  policy,  as  the  French  wines  are.confefledly  the  beft, 
and  might  be  the  cheapeft  ;  but  fuch  is  the  jealoufy  and  en¬ 
mity  that  has  always  fubfifted  between  Britain  and  Franee, 
that  both  nations  have  been  contented  to  injure  themfelves 
provided  they  could  do  a  greater  injury  to  their  neighbours. 
Befides,  the  advantages  which  Britain  derives  from  the  Por¬ 
tugal  trade  are  very  great,  and  it  would  not  be  eafy  per¬ 
haps  to  fecure  them  on  any  other  terms. 

It  may  be  worth  while  to  infert  here  a  few  dire&ions  about 
the  treatment  of  wines  after  they  have  been  imported  into  this 
of  import-  country*  —  landing,  the  lefs  they  are  expofed  the  better  ; 
cd  wine*.  ^or  they  are  affected  by  the  feafons,  and  more  or  lefs  by  cli¬ 
mate.  March  and  April  are  the  proper  times  for  (hipping 
wines  from  France,  and  they  will  be  landed  in  England  and 
Ireland  in  the  fame  degree  of  temperature.  The  great  art  in 
keeping  wines  is  to  prevent  their  fretting,  which  is  done  by 
keeping  them  in  the  fame  degree  of  heat.  In  fpring  and  fall, 
the  wines  in  Bourdeaux  arefubje&  to  changes  that  may  be  dan¬ 
gerous,  if  not  prevented  by  necefiary  rackings  :  thefe  changes 
are  folely  the  effedt  of  the  feafons.  If  wines  are  chilled, 
and  of  courfe  turn  foul,  from  being  (hipped  and  landed  in 
cold  weather,  they  will  foon  recover  by  putting  them  in  a 
warm  vault,  well  covered  with  faw-duft.  As  foon  as  they 
are  in  the  vault,  they  ought  to  be  covered  up.  But  if  (hip¬ 
ped  and  landed  in  fummer,  if  the  fmalleft  degree  of  fermen¬ 
tation  be  found  on  them,  it  will  be  requifite  to  dip  the  bung 
clothes  in  brandy,  and  leave  the  bungs  loofe  for  fome  days, 
to  give  it  time  to  cool ;  and  if  in  a  fortnight  or  three  weeks 
the  fermentation  do  not  ceafe,  and  the  wine  become  bright, 
it  will  be  proper  to  raek  it  (matching  the  hog  (heads  well 
with  brimftorie),  and  force  it  with  the  whites  of  eight  eggs. 

If  it  then  becomes  fine,  bung  it  tight,  and  let  it  remain  fo 
until  it  is  bottled.  If  wines  new  landed  are  wanted  foon 
for  the  bottle,  it  will  be  necefiary  to  force  them  immediate¬ 
ly,  and  let  them  remain  bunged  clofe  for  at  lead  a  month, 
to  recover  from  the  forcing,  or  if  two  months  the  better  ; 
for  wines  bottled  in  high  order  come  much  fooncr  into 
drinking  than  if  bottled  when  fiat,  which  all  wines  are  after 
forcing.  Wine  muft  never  be  bottled  the  lead  foul,  which 
produces  a  tendency  to  fret;  and  if  bottled  in  this  (late,  will 
never  come  in  order,  but  may  pofiibly  be  loft  :  for  this  there 
is  no  remedy  but  repeated  rackings;  and  care  muft  be  taken 
(after  rinfing  the  hogfheads  well  and  drawing  them)  to  burn 
a  good  piece  of  match  in  them.  This  cools  the  wine,  and 
there  is  no  danger  of  hurting  the  colour,  for  it  recovers  it 
in  a  little  time  :  but  if  it  did,  it  is  abfolutely  necefiary ;  for 
if  wine  is  fuffered  to  continue  on  the  fret,  it  will  wear  itfelf 
tD#  nothing,  Wines  bottled  in  good  order  may  be  fit  to 
drink  in  fix  months  ;  but  they  are  not  in  perfedlion  before 
twelve :  from  that  to  two  years  they  may  continue  fo  ;  but 
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it  would  be  improper  to  keep  them  longer,  fqr  wines  In  ge,  Wir 
ncral  have  not  the  body  they  had  formerly^  trom  the  vmpq 
being  too  much  foreed.  3 

It  fometimes  happens  that  wines  feuddy  and  ftubborn 
will  not  fall  with  one  or  even  two  forcings.  It  will  then  be 
proper  to  give  them  five  or  fix  gallons  of  good  ftrong  wine, 
and  force  them  with  the  whites  of  a  dozen  eggs,  with  a 
tea-fpoonful  of  fand  produced  from  fawing-marblc,  ora  fmall 
fpoonful  of  fine  fait.  Bottled  wine  in  winter  fhould  be 
well  covered  with  faw-duft,  and  if  the  vaults  are  cold  and 
damp,  drew  it  deep  on  the  floor ;  if  faw-duft  is  thrown  up¬ 
on  the  hogfheads,  and  their  fides  are  bedded  fome  inches 
thick,  it  will  keep  them  from  the  fret. 

The  fame  treatment  is  to  be  regarded  with  white  wines, 
exeept  that  they  require  to  be  higher  matched,  particu¬ 
larly  Mufcat  wines  ;  fuch  23  Frontignac,  Beziers,  &c. 
which  being  often  fvveetened  with  honey,  are  very  fubjeft 
to  fret  ;  and  thefe  only  frequent  rackings,  with  a  great  deal 
of  brimftone,  can  cool.  Hermitage,  from  not  being  fuffici- 
ently  dried,  and  poflefiing  more  richnefs  than  claret,  is  alfo 
very  liable  to  come  on  the  fret,  and  will  require  much  the 
fame  treatment  as  the  Mufcat  wines.  Attention  fhould  be 
had  to  bottle  in  fine  weather,  when  the  wind  is  north  ;  but 
to  avoid  cold  or  frofty  weather.  The  months  of  April  and 
Odober  are  favourable.  The  beft  time  to  bottle  port  wine 
is  four  years  after  the  vintage,  and  to  keep  them  two  years 
in  bottle  before  you  begin  to  ufe  them.  When  wines  are 
racked,  and  the  lees  immediately  pafied  tlird’  flannel  bags  into 
clofe-necked  jars,  and  dire&ly  bottled,  there  wall  be  very  little 
loft  by  rackings,  as  the  wine  when  fine  may  ferve  for  filling 
up. 

When  wines  are  deftined  for  warm  climates,  it  may  be  pro¬ 
per  to  rinfe  the  hog  (heads  with  brandy;  and  in  bottling  many 
rinfe  the  bottles  and  corks  with  it.  Wines  that  have  re¬ 
mained  a  certain  time  (three  or  four  months)  in  a  vault,  and 
made  lefs  or  more  lee,  ought  never  to  be  fent  into  the  coun¬ 
try  without  firft  racking  them,  otherwife  they  may  be  liable 
to  fret  ;  and  if  bottled  in  that  (late,  may  rifle  being  loft. 

Wines  which  may  be  ordered  for  immediate  drinking' 
will  be  forced  on  the  (hipping,  and  in  a  few  weeks  after  they 
are  landed  will  be  fit  for  the  bottle.  The  forcings  proper 
for  claret  are  the  whites  of  a  dozen  eggs,  beat  up  with  a 
tea-fpoonful  of  fine  fait,  and  well  worked  with  a  forcing 
rod.  Take  care  to  ufe  no  bad  egg.  This  is  for  one  hogf- 
head. 

The  forcing  for  white  wine  is  ifinglas  difiblved  in  wine. 

One  ounce  is  fufficient  for  two  hogfheads.  No  fait  is  to  be 
ufed  in  forcing  the  white  wines.  See  Croft  on  Wines ,  8vo, 

1?88-  •  .  .  ’ 

We  (hall  infert  here  the  following  receipt  for  makingReceijtfor 

raifin-wine . — To  a  20  gallon  veflel  take  100  pounds  of  rai-  making 
fins  ;  pick  off  the  (talks,  chop  them  grofsly,  and  put  them 
into  an  open  tub  more  wide  than  deep.  Add  two  parts  in 
three  of  the  water  to  them,  and  let  them  (land  1 5  days, 
ftirring  them  well  every  day.  Then  drain  and  prefs  them, 
putting  afide  the  liquor  that  runs  from  them.  Add  the 
remainder  of  the  water  to  the  raifins  that  have  thus  been 
prefled,  and  let  it  (land  upon  them  one  week,  frequently  ftir¬ 
ring  them  as  before.  Then  prefs  off  the  liquor,  and  add  it 
to  what  you  firft  collected ;  putting  both  runnings  to¬ 
gether  into  your  veflel,  together  with  one  quart  of  brandy. 

To  colour  it,  burn  three-fourths  of  a  pound  of  fugar  into 
a  fmall  quantity  of  the  liquor,  and  add  this  to  the  wine. 

When  the  liquor  in  the  barrel  has  done  Tinging,  flop  the  vef- 
fel  clofe,  and  let  it  (land  till  fit  to  be  bottled.  The  greater 
the  quantity  which  the  veflel  holds,  and  the  longer  it  is  kept 
in  the  wood,  the  better  will  it  be. 

Wix&.prefs,  a  machine  contrived  to  fqueeze  the  juice  out 
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■>f  grapes,  and  con fiding  of  feverai  pieces  of  timber,  variouf- 
y  difpofed,  which  cornpofe  three  bodies  of  timber* work, 
:lofdy  united  to  the  axis,  which  ferves  as  a  fwing  whereby 
it  may  be  moved  by  the  vice.  Of  thefe  there  are  different 
fizcs  as  well  as  different  conftrudlions  ;  for  an  account  of 
which,  illuftrated  by  figures,  fee  Miller’s  Gardener’s  Dic¬ 
tionary,  article  WiNE-Prefs. 

Spirit  of  Wine,  or  alcohol,  a  name  given  by  chemifts  to 
every  ardent  fpirit  produced  by  diflillation.  See  Chemistry* 
Index.  * 

WING,  that  part  of  a  bird,  infedf,  Sec.  whereby  it  is  en¬ 
abled  to  fly.  See  Bird  and  Ornithology. 

Wings,  in  military  affairs,  are  the  two  flanks  or  extremes 
of  an  army,  ranged  in  form  of  a  battle  ;  being  the  right  and 
left  fides  thereof. 

WINTER,  one  of  the  four  feafons  or  quarters  of  the 
year.  See  Season,  Sec. 

Winter  commences  on  the  day  when  the  fun’s  diflance 
from  the  zenith  of  .the  place  is  greateft,  and  ends  on  the 
day  when  its  diflance  is  at  a  mean  between  the  greateff  and 
leaff. 

Under  the  equator,  the  winter  as  well  as  other  feafons 
return  twice  every  year  ;  but  all  other  places  have  only  one 
winter  in  the  year  ;  which  in  the  northern  hemifphere  begins 
when  the  fun  is  in  the  tropic  of  Capricorn,  and  in  the  fouth- 
em  hemifphete  when  in  the  tropic  of  Cancer  ;  fo  that  all 
places  in  the  fame  hemifphete  have  their  winter  at  the  fame 
time. 

IViNTER-Btrry.  See  PhysAlis. 

WINTER  A,  in  botany  :  A  genus  of  plants  of  the 
clafs  of  polyandria ,  and  order  of  pentagynia  ;  and  in  the  na¬ 
tural  fyftern  arranged  under  the  12th  order,  Holoracea. 
The  calyx  is  threedobed  ;  there  are  fix  or  twelve  petals ; 
there  is  no  ftyle  ;  the  fruit  is  a  berry,  which  is  club-fhaped 
as  well  as  the  germen.  There  are  two  fpecies ;  the  aroma- 
tica  and  granadenfis. 

Wintera  arematica,  is  one  of  the  largeft  fnreft-trees  upon 
Terra  del  Fuego  ;  it  often  rifes  to  the  height  of  50  feet. 
Its  outward  bark  is  on  the  trunk  grey  and  very  little 
wrinkled,  on  the  branches  quite  fmooth  and  green.  The 
branches  do  not  fpread  horizontally,  but  are  bent  upwards, 
and  form  an  elegant  head  of  an  oval,  fhape.  The  leaves  come 
out,  without  order,  of  'an  oval  elliptic  fhape,  quite  entire, 
obtufe,  flat,  fmooth,  fhining,  of  a  thick  leathery  fubftance, 
evergreen,  on  the  upper  fide  of  a  lively  deep  green  colour, 
and  of  a  pale  bluifK  colour  underneath,  without  any  nerves, 
and  their  veins  fcarcely  vifible  ;  they  are  fomewhat  narrower 
near  the  footftalks,  and  there  their  margins  are  bent  down¬ 
wards.  In  general,  the  leaves  are  from  three  to  four  inches 
long,  and  between  one  and  two  broad  ;  they  have  very  fhort 
footftalks,  feldom  half  an  inch  long,  which  are  fmooth,  con¬ 
cave  on  the  upper  fide,  and  convex  underneath.  From  the 
fears  of  the  old  footffalks  the  branches  are  often  tubercula- 
ted. 

The  peduncles,  or  footftalks  for  the  flowers,  come  out 
of  the  axilla  foliorum ,  near  the  extremity  of  the  branches  ; 
they  are  flat,  of  a  pale  colour,  twice  or  three  times  fhorter 
than  the  leaves  ;  now  and  then  they  fupport  only  one  flower-, 
but  are  oftener  near  the  top  divided  into  three  fhort  brandies, 
each  with  one  flower.  The  bra&eae  are  oblong,  pointed, 
concave,  entire,' thick,  whitifh,  and  fituated  one  at  the  ba~ 
fis  of  each  peduncle. 

There  is  no  calyx ;  but  in  its  place  the  flower  is  furrounded 
with  a  fpatliaceoiis  gem,  of  a  thick  leathery  iubftanee,  green, 
but  reddifh  on  the  fide  which  has  faced  the  fun  ;  before  this 
gem  burfts,  it  is  of  a  round  form,  and  its  fize  is  that  of  a 
fmall  pea.  It  burfts  commonly  fo,  that  one  fide  is  higher 
than  the  other,  and  the  fegments  are  pointed.  The  corolla 
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confiffs  always  of  feven  petals,  which  are  oval,  obtufe,  con-  Wintera. 
cave,  eredt,  white,  have  fmall  veins,  and  are  of  an  une- 
qual  fize,  the  largeft  fcarcely  four  lines  long ;  they  very 
foon  fade,  and  drop  off  almoft  as  foon  as  the  gem  burfts. 

The  filaments  are  from  15  to  30,  and  are  placed  on  the  fiat 
end  fide  of  the  receptacle  ;  they  are  much  fhorter  than  the 
petals,  and  gradually  decreafe  in  length  towards  the  Tides. 

The  anthers  are  large, \oval,  longitudinally  divided  into  two, 
or  as  if  each  was  made  up  of  two  oblong  antherae.  The 
germina  are  from  three  to  fix,  placed  above  the  receptacle, 
turbinated,  or  of  the  fhape  of  an  inverted  fig  ;  flat  on  the 
infide,  and  fomewhat  higher  than  the  ftamina  ;  they  have  no 
ftyles,  but  terminate  in  a  ftigma,  which  is  divided  into  two 
or  three  fmall  lobes. 

Dr  Solander,  to  whom  the  world  is  indebted  for  the  de- 
feription,  never  faw  the  fruit  in  its  perfe&ly  ripe  ftate  ;  but 
could  conclude  from  the  unripe  fruit  which  he  faw  in  abun¬ 
dance,  that  each  germen  becomes  a  feparate  feed-veffel,  of  a 
thick  flefhy  fubftance,  and  unilocular  ;  and  in  each  the  rudi¬ 
ments  of  three,  four,  or  five  feeds  were  plainly  difccrnible. 

See  Plate  DXL.  where  n°  1.  reprefents  the  fpathace- 
ous  gem,  after  it  is  burft  open.  2.  The  fame.  3.  The 
fame  (a)  with  the  corolla  (b)  remaining  within  it.  4.  One 
of  the  petals  lpread  out.  5.  The  ftamina  (a)  and  the  piftilla 
(b)  after  the  gem  and  the  corolla  are  taken  away.  6.  The 
outfide  of  an  anthera  ( a )  with  its  filament  (5).  7.  The  in- 

fide  of  the  fame.  8.  The  germina  (a)  fituated  on  the 
centre  of  the  receptacle,  after  the  ftamina  have  been  remo¬ 
ved  ;  the  lobated  ftigma  (3).  9.  The  convex  or  outer- 

moft  fide  of  a  germen  ( a )  with  its  ftigma  (£).  10.  The  in¬ 
fide  of  the  fame.  n.  A  germen  cut  open  longitudinally, 
fo  as  to  fhow  the  rudiments  of  the  feeds.  12.  A  germen 
cut  through  tranfverfely. 

The  weather  is  much  more  fevere  in  the  climate  where 
thefe  trees  are  natives  than  in  Britain  ;  here,  therefore,  it 
is  thought  they  would  thrive  very  well. 

The  bark  of  the  wintera,  or  winter’s  cinnamon,  brought 
over  by  the  Dolphin,  in  refpedt  to  figure,  exactly  refembles 
that  which  was  delineated  by  Clufius.  The  pieces  are  about 
three  or  four  inches  fquare,  of  different  degrees  of  thicknefs, 
from  A  quarter  to  three  quarters  of  an  inch.  It  is  of  a  dark 
brown  cinnamon  colour  ;  an  aromatic  fmell,  if  rubbed  ;  and 
of  a  pungent  hot  fpicy  tafte,  which  is  lafting  on  the  palate, 
though  imparted  flowly.  It  has  the  name  of  winter's  cinna¬ 
mon ?,  from  a  faint  refemblance  in  colour  and  flavour  to  that 
grateful  aromatic,  though  differing  from  it  greatly  in  every 
other  refpe&.  This  bark  is  only  brought  to  us  from  the 
Straits  of  Magellan,  and  is  the  produce  of  the  tree  above  de- 
feribed ;  much  celebrated  as  an  antiscorbutic  by  the  firft 
difeoverers,  but  unknown  in  the  pra&ice  of  phyfic,  no  quan¬ 
tity,  except  as  a  curiofity,  having^been  brought  to  Europe 
till  the  return  of  the  ihips  fent  out  on  the  expeditions  to  the 
South  Seas.  The  bark  which  was  fubftituted  in  the  room 
of  this  is  the  canella  alba  of  the  (hops.  See  Can  ell  A. 

From  feverai  experiments  made  by  Dr  Morris,  the  cor¬ 
tex  magellanicus  appears  to  be  an  aftringent  of  a  particular 
kind,  and  therefore  likely  to  be  of  ufe  in  feverai  manufac¬ 
tures.  Water  is  the  proper  folvent  of  this  bark  ;  though 
the  (aline,  gummy,  and  refinous  parts  are  fo  blended  in  it, 
as  in  faffron  and  fome  other  vegetables,  that  it  parts  with 
them  readily  in  proof  and  rectified  fpirits  of  wine,  though 
not  in  fo  great  a  quantity. 

The  infuficn  and  deco&ion  of  this  bark  were  of  fo  grate¬ 
ful  an  aromatic  bitter  tafte,  that  it  feems  likely  to  be  a  plea- 
fant  vehicle  for  fome  of  the  naufeous  drugs.  With  this 
view,  on  fubftitnting  the  powder  of  this  bark  for  the  carda¬ 
mom  feeds  in  making  the  in  ufion  of  fenna,  as  directed  in 
the  London  Difpeniatory,  the  naufeous  fmell  and  tafte  of 
*  5  S  that 
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Wire  that  excellent  purgative  was  fo  effe&ually  covered,  as  to  be 

'!  fcarcely  diftinguifhed  by  the  niceft  palate.  Tincture  of  rhu- 

,  lL  ,  barb  alfo  prepared  with  this  bark  inftead  of  cardamoms  feem- 
ed  far  lefs  di [agreeable. 

WIRE,  a  piece  of  metal  drawn  through  the  hole  of  an 
iron  into  a  thread  of  a  finenefs  anfwerable  to  the  hole  it  paf- 
fed  through. 

Wires  are  frequently  drawn  fo  fine  as  to  be  wrought  along 
with  other  threads  of  iilk,  wool,  flax,  Sec. 

The  metals  mod  commonly  drawn  into  wire  are  oold, 
filver,  copper,  and  iron.  Gold-wire  is  made  of  cylindrical 
ingots  of  filver,  covered  over  with  a  fkin  of  gold,  and  thus 
drawn  fucceffively  through  a  vaft  number  of  holes,  each 
fmaller  and  fmaller,  till  at  lad  it  is  brought  to  a  finenefs  ex¬ 
ceeding  that  or  a  hair.  That  admirable  du&ility  which 
makes  one  of  the  didinguifhing  chara&ers  of  gold,  is  no¬ 
where  more  confpicuous  than  in  this  gilt  wiie.  A  cylinder 
of  48  ounces  of  filver,  covered  with  a  coat  or  gold,  only 
weighing  one  ounce,  as  Dr  Halley  informs  us,  is  utually 
drawn  into  a  wire,  two  yards  of  which  weigh  no  more  than 
one  grain  ;  whence  98  yards  of  the  wire  weigh  no  more  than 
'49  grains,  and  one  fingle  grain  of  gold  covers  the  98  yards  ; 
fo  that  the  ten  thaufandth  part  of  a  grain  is  above  one- 
eighth  of  an  inch  long. 

IV ire  of  Lapland.  The  inhabitants  of  Lapland  have  a 
fort  of  fhining  {lender  fubftance  in  ufe  among  them  on  feve- 
ral  occafions,  which  is  much  of  the  thicknefs  and  appearance 
of  our  filver- wire,  and  is  therefore  called,  by  thofe  who  do 
not  examine  its  ftru&ure  or  fubdance,  Lapland  autre.  It  is 
made  of  the  finews  of  the  rein  deer,  which  being  carefully 
feparated  in  the  eating,  are,  by  the  women,  after  foaking  in 
water  and  beating,  fpun  into  a  fort  of  thread,  of  admirable 
finenefs  and  ftrength,  when  wrought  to  the  fmalled  fila¬ 
ments  ;  but  when  larger,  is  very  ftrong,  and  fit  ^or  the  pur¬ 
poses  of  ftrength  and  force.  Their  wire,  as  it  is  called,  is 
made  of  the  fined  of  tliefe  threads  covered  with  tin.  The 
women  do  this  bufinefs  ;  and  the  way  they  take  is  to  melt 
a  piece  of  tin,  and  placing  at  the  edge  of  it  a  horn,  with  a 
hole  through  it,  they  draw  thefe  linewy  threads,  covered 
with  the  tin,  through  the  hole,  which  prevents  their  coming 
out  too  thick  covered.  This  drawing  is  performed  with 
their  teeth  ;  and  there  is  a  fmall  piece  of  bone  placed  at  the 
top  of  the  hole,  where  the  wire  is  made  flat ;  fo  that  we  al¬ 
ways  find  it  rounded  on  all  fides  blit  one,  where  it  is  flat. 

This  wire  they  ufe  in  embroidering  their  clothes  as  we 
do  gold  and  filver  ;  they  often  fell  it  to  ftrangers,  under  the 
notion  of  its  having  certain  magical  virtues. 

WISDOM,  ufually  denotes  a  higher  and  more  refined 
notion  of  things  immediately  prefented  to  the  mind,  as  it 
were,  by  intuition,  without  the  afiiftance  of  ratiocination. 

Sometimes  the  word  is  more  immediately  ufed,  in  a  mo¬ 
ral  fenfe,  for  what  we  call  prudence ,  or  diferetion ,  which  con- 
fifts  in  the  foundnefs  of  the  judgment,  and  a  conduCt  anfwer¬ 
able  thereto. 

Wisdom  of  Solomon ,  one  of  the  books  of  the  Apocry¬ 
pha.  It  abounds  with  Platonic  language,  and  was  proba¬ 
bly  written  after  the  Chaballiflic  philofophy  was  introduced 
among  the  Jews 

WIT,  is  a  quality  of  certain  thoughts  -  and  exprefiions, 
much  eafier  perceived  than  defined.  According  to  Mr 
Locke,  wit  lies  in  the  afTemblage  of  ideas,  and  putting  thofe 
together  with  quicknefs  and  variety,  wherein  can  be  found 
any  refemblance  or  congruity,  thereby  to  make  up  pleafant 
pictures  and  agreeable  vifions  to  the  fancy,  Mr  Addiion 
limited  this  definition  contiderably,  by  obferving,  that  every 
refemblance  of  ideas  does  not  conftitute  wit,  but  thofe  only 
which  produce  delight  and  furprife.  Mr  Pope  defined  wit 
to  be  a  quick  conception  and  an  eafy  delivery  :  while,  ac¬ 


cording  to  a  late  writer,  it  conflfb  in  an  affimilation  of  df.  ^f(i 
ftant  ideas.  " 

The  word  wit  originally  fignified  wifdom.  A  witte  was 
anciently  a  wife  man  ;  the  wittenagemoty  or  Saxon  parliament, 
an  afTemblage  of  wife  men.  So  late  as  the  reign  of  Eliza¬ 
beth,  a  man  of  pregnant  wity  of  great  w\ty  was  a  man  of  vaft 
judgment .  We  flill  lay,  in  his  wits>  out  of  his  wits ,  for  in 
or  out  of  found  mind.  The  word,  however,  is  now  applied 
in  a  more  limited  fenfe. 

Without  attempting  to  expofe  the  inaccuracy  of  the  de¬ 
finitions  above  mentioned,  or  hazarding  a  definition  of  our 
own  where  fo  many  eminent  men  have  failed,  we  (hall  endea- 
vour  to  fhow  in  what  true  wit  confiils. 

is  evident  that  wit  excites  in  the  mind  an  agreeable 
furprife,  and  that  this  is  owing  entirely  to  the  ftrange  affem- 
blage  of  related  ideas  prefented  to  the  mind.  This  end  is 
effected,  \.  By  debating  things  pompous  or feemingly  grave; 

2.  By  aggrandifmg  things  little  oj  frivolous  ;  3.  By  fetting 
ordinary  objects  in  a  particular  and^  uncommon  point  of 
view,  by  means  not  only  .remote  but  apparently  contrary. 

Of  fo  much  confequence  are  furprife  and  novelty,  that  no- 
thing  is  more  taftelefs,  and  fometimes  difgufting,  than  a  Plib/^j 
joke  that  has  become  ilale  by  frequent  repetition.  For  the®/ 
fame  reafon,  even  a  pun  or  happy  allufion  will  appear  excel- VOi'‘‘ 
lent  when  thrown  out  extempore  in  converfation,  which 
would  be  deemed  execrable  in  print.  In  like  manner,  a  wit- 
ty  repartee  is  infinitely  more  pleafing  than  a  witty  attack : 
for  though,  in  both  cafes,  the  thing  may  be  equally  new  to 
the  reader  or  hearer,  the  effeCt  on  him  is  greatly  injured, 
when  there  is  accefs  to  fuppofe  that  it  may  be  the  flow  pro¬ 
duction  of  ftudy  and  premeditation.  This,  however,  holds 
moft  with  regard  to  the  inferior  tribes  of  witticifms,  of  which 
their  readinels  is  the  belt  recommendation. 

We  fhall  illuftrate  thefe  observations  by  fubjoining  a  fpe* 
cimen  or  two  of  each  of  thefe  forts  of  wit : 

OF  the  firft  fort,  which  confifts  in  the  debafement  of 
things  great  and  eminent,  Butler,  amorigfl  a  thoufand  other 
inftances,  hath  given  11s  thofe  which  follow : 

And  now  had  Phoebus  in  the  lap 
Of  Thetis  taken  out  his  nap  : 

And,  like  a  lobfter  boil’d,  the  morn 
From  black  to  red  began  to  turn. 

HudibraSy  part  ii.  canto  2. 

Here  the  low  allegorical  ftyle  of  the  firft  couplet,  and  the 
fimile  uled  in  the  Second,  afford  us  a  juft  notion  of  this  lovr- 
eft  Species,  which  is  diftinguifhed  by  the  name  of  the  ludi¬ 
crous.  Another  Specimen  from  the  fame  author  you  have  in 
thefe  lines  : 

Great  on  the  bench,  great  in  the  Saddle, 

That  could  as  well  bind  o’er  as  Twaddle, 

Mighty  he  was  at  both  of  thefe, 

And  ftyl’d  of  wary  as  well  as  peace  : 

So  feme  rats  of  amphibious  nature. 

Are  either  for  the  land  or  water. 

Ibid,  fart  i.  canto  I. 

In  this  cearfe  kind  of  drollery,  thofe  laughable  tranflationsor 
paraphrafes  of  heroic  and  other  ferious  poems,  wherein  the 
authors  are  Said  to  be  traveftied,  chiefly  abound. 

The  Second  kind,  confifting  in  the  aggrandifement  of  little 
things,  which  is  by  far  the  moft  fplendid,  and  difplays  a 
fearing  imagination,  thefe  lines  of  Pope  will  ferve  to  ilia* 
ftrate  : 

As  Berecynthia,  while  her  offspring  vie 
In  homage  to  the  mother  cf  the  /Icy, 

Surveys  around  her  in  the  bleft  abode, 

An  hundred  fens,  and  every  fen  a  god  : 

Not  with  lefs  glory  mighty  dulnefs  crown’d, 

Shall  take  thro’  Grubitreet  her  triumphant  round  ; 

And 


And  her  ParnafTus  glancing  o’er  at  once* 

Behold  a  hundred  fons,  and  each  a  dunce. 

Phis  whole  fimilitude  is  fpirited.  The  parent  of  the  cele- 


Uals  Is  contraded  by  the  daughter  of  night  and  chaos  ;  hea- 
reu  by  Grubdreet  ;  pods  by  dunces.  .  Befides,  the  parody 
t  contains  on  a  beautiful  paflage  in  Virgil  adds  a  particu- 
ar  luflre  to  it.  This  fpecies  we  may  term  the  thrafomcal , 
)r  the  mcck-majeflic.  It  affe&s  the  mod  pompous  language, 
and  fonorous  phrafeology,  as  much  as  the  other  affeds  the 
reverfe,  the  viled  and  mod  grovelling  dialed. 
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Witchcraft, 


r'L  o  this  clais  alio  we  mud  refer  the  application  of  grave 


reflections  to  mere  trifles.  For  that  great  and  ferious  are  na 
turally  affociated  by  the  mind,  and  likewife  little  and  trifling, 
is  fufficiently  evinced  by  the  common  modes  of  ex  predion 
on  thefe  fubjeds  ufed  in  every  tongue.  An.  appofite  in- 
dance  of  fuch  an  application  we  have  from  Philips : 

My  galligafkins,  that  have  long  withdood 
The  winter’s  fury  and  encroaching  frods, 

By  time  fubdued,  (IVhat  will  not  time  fob. due  !) 

An  horrid  chafm  difclole.  Splendid  Shilling . 

Of  the  third  fpecies  of  wit,  which  is  by  far  the  mod  mul¬ 
tifarious,  and  which  refults  from  what  may  be  called  the 
queernefs  or  hngularity  of  the  imagery,  wc  fliall  give  a  few 
fpecimens  that  will  ferve  to  mark  fome  of  its  principal  va¬ 
rieties.  To  ill  u  dr  ate  all  would  be  impofhble.  The  fird 
(hall  be  where  there  is  an  apparent  contrariety  in  the  things 
die  exhibits  as  conneded.  fI  his  kind  of  contrad  we  have 
in  thefe  lines  of  Garth: 

Then  Hydrops  next  appears  amongd  the  throng  ; 
Bloated  and  big  die  (lowly  fails  along  : 

But  like  a  mifer  in  excefs  (he’s  poor, 

And  pines  for  third  anridd  her  watery  ftore. 

Difpenfary. 

A  fecond  fort  is,  where  the  things  compared  are  what 
with  dialedicians  would  come  under  the  denomination  of 
difparates ,  being  fiich  as  can  be  ranked  under  no  common 
genus.  Of  this  we  (hall  fubjoin.an  example  from  Young  : 

Health  chiefly  keeps  an  Atheid  in  the  dark  ; 

A  fever  argues  better  than  a  Clarke  : 

Let  but  the  logic  in  liis  pulfe  decay, 

The  Grecian  he’ll  renounce,  and  learn  to  pray. 

Univet'fal  Pajfion . 

A  third  variety  in  this  fpecies  fprings  from  confounding 
artfully  the  proper  and  the  metaphorical  fenfe  of  an  expref- 
flon.  In  this  way,  one  will  aflign  as  a  motive  what  is  dif- 
covered  to  be  perfe&ly  abfurd,  when  but  ever  fo  little  at¬ 
tended  to  ;  and  yet,  from  the  ordinary  meaning  of  the  words, 
hath  a  fpecious  appearance  on  a  fingle  glance.  Of  this  kind 
we  have  an  indance  in  the  fubfequent  lines: 

While  thus  the  lady  talk’d,  the  knight 
Turn’d  th’  outfide  of  his  eyes  to  white, 

As  men  of  inward  light  are  wont 
To  turn  their  optics  in  upon’t. 

Hudibras,  part  hi.  canto  I. 

Tor  whither  can  they  turn  their  eyes  more  properly  than  to 
the  light  ? 

A  fourth  variety,  much  refembling  the  former,  is  when 
-the  argument  or  comparifon  (for  all  argument  is  a  kind  of 
comparison)  is  founded  on  the  fuppofal  of  corporeal  or  per- 
fonal  attributes  in  what  is  ftri&ly  not  fufceptible  of  them  ; 
as  in  this, 

But  Hndibras  gave  him  a  twitch 
As  quick  as  lightning  in  the  breech, 

Juft  in  the  place  where  honour’s  lodg’d. 

As  wife  philofophers  have  judg’d  : 


Becmife  a  kick  in  that  place  more 

Hurts  honour  than  deep  wounds  before, 

Ibid,  part  ii  canto  3. 

The  fifth,  and  only  other  variety  which  we  fliall  mention, 
is  that  which  arifes  from  a  relation,  not  in  the  things  figni- 
fied,  but  in  the  figns  of  all  relations,  no  doubt  the  flighted. 

Identity  here  gives  rife  to  puns  and  clinches  ;  refemblance 
to  quibbles,  cranks,  and  rhimes :  Of  thefe  it  is  quite  unne- 
cefliiry  to  exhibit  fpecimens. 

Wit  (J0I111  de),  a  celebrated  pehfioner  of  Holland,  and 
one  of  the  greated  politicians  of  his  time,  was  the  fon  o£ 

Jacob  de  Wit,  burgomafter  of  Dort,  and  was  born  In  1625. 

He  became  well  (killed  in  civil  law,  politics,  mathematics, 
and  other  fciences  ;  and  wrote  a  treatife  011  the  Elements 
of  Curved  Lines,  publifhed  by  Francis  Schooten.  Having 
taken  his  degree  of  do&or  of  law,  lie  travelled  into  foreign 
courts,  wheie  he  became  edeemed  for  his  genius  and  pru¬ 
dence*  At  his  return  to  his  native  county  in  1650,  he  be¬ 
came  penfionary  of  Dort,  then  counfellor-penfionary  of 
Holland  and  Wed  Friefland,  intendant  and  regider  of  the 
£efs,  and  keeper  of  the  great  feah  He  was  thus  at  the 
head,  of  affairs  in  Holland;  but  his  oppofition  to  the  re- 
edablifhment  of  the  office  of  dadtholder,  which  he  thought 
a  violation  of  the  freedom  and  independence  of  the  republic, 
cod  him*  his  life,  when  the  prince  of  Orange’s  party  pre¬ 
vailed.  He  and  his  brother  Cornelius  were  aflaffmated  by 
the  populace  at  the  Hague  in  1674,  aged  47. 

WITCH,  a  perfon  guilty  of  witchcraft. 

WITCHCRAFT,  a  fupernatural  power  which  perfona 
were  formerly  fuppofed  to  obtain  the  pofleffion  of  by  enter¬ 
ing  into  a  compact  with  the  devil.  They  gave  themfelves 
up  to  him  body  and  foul  ;  and  he  engaged,  that  they  fhould 
want  for  nothing,  and  that  he  would  avenge  them  upon  all 
their  enemies.  As  foon  as  the  bargain  was  concluded,  the 
devil  delivered  to  the  witch  an  imp,  or  familiar  fpint,  to  be 
ready  at  a  call,  and  do  whatever  it  was  directed..  By  the 
affidance  of  this  imp  and  the  devil  together,  the  witch,  who 
was  aimed  always  an  old  woman,  was  enabled  to  transport 
herfelf  in  the  air  on  a  broom-dick  or  a  fpit  to  didant  .places 
to  attend  the  meetings  of  the  witches.  At  thefe  meetings 
the  devil  always  prefided.  They  were  enabled  alio  to 
transform  themleves  into  various  fhapes,.  particularly  to  ai- 
fume  the  forms  of  cats  and  hares,  in.  which  they  mod  de¬ 
lighted  ;  to  infli£  difeafes  on  whomloever  they  thought 
proper ;  and  to  punifh  their  enemies  in  a  variety  of  ways. 

The  belief  that  certain  perfons  were  endowed  with  iu- 
pernatural  power,  and  that  they  were  aflided  by  invifible 
fpirits,  is  very  ancient.  The  fagae  of  the  Romans  feem 
rather  to  have  been  forcerers  than  witches  ;  indeed  the  idea 
of  a  witch,  as  above  deferibed,  could  not  have  been  prevalent 
till  after  the  propagation  of  Chriftianity,  as  the  heathens  had 
no  knowledge  of  the  Chridian  devil.  . 

Witchcraft  was  universally  believed  in  Europe  till  the 
1 6tli  century,  and  even  maintained  its  ground  with  tolerable 
firmnefs  till  the  middle  of  the  feventeenth.  Vad  numbers 
of  reputed  witches  were  convi&ed  and  condemned  to  be  burnt 
every  year.  The  methods  of  difeovering  them  were  various. 

One  was,  to  weigh  the  fuppofed  criminal  againd  the  church  Provincial 
bible,  which,  if  fhe  was  gniity,  would  preponderate:  another, 
by  making  her  attempt  to  fay  the  Lord’s  Prayer ;  this  no 
witch  was  able  to  repeat  entirely,  but  would  omit  fome  part  or 
fentence  thereof.  It  is  remarkable,  that  all  witches  did  not  he- 
fitate  at  the  fame  place  ;  fome  leaving  out  one  part,  and  fome 
another.  Teats,  through  which  the  imps  fucked,  were  indu¬ 
bitable  marks  of  a  witch  :  thefe  were  always  raw,  and  alio 
iiifenfible  ;  and,  if  fqueezed,  fometimes  yielded  a  drop  of 
blood.  A  witch  could  not  weep  more  than  thqee  tears, 
gnd  that  only  out  of  the  left  eye.  This  want  of  tears 
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Witchcraft  was,  by  the  witch-finders,  and  even  by  Tome  judges,  con- 

^  *  fidered  as  a  very  fubftantial  proof  of  guilt.  Swimming  a 
witch  was  another  kind  of  popular  ordeal  generally  pradli- 
fed  :  for  this  fhe  was  dripped  naked,  and  crofs- bound,  the 
right  thumb  to  the  left  toe,*  and  the  left  thumb  to  the  right 
toe.  Thus  prepared,  fhe  was  thrown  into  a  pond  or  river, 
in,  which,  if  guilty,  fhe  could  not  fink  ;  for  having,  by  her 
compatft  with  the  devil,  renounced  the  benefit  of  the  water 
of  baptifm,  that  element,  in  its  turn,  renounced  her,  and  re- 
fufed  to  receive  her  into  its  bofom.  Sir  Robert  Filmer 
mentions  two  others  by  fire  :  the  firft,  by  burning  the 
thatch  of  the  houfe  of  the  fufpe&ed  witch ;  the  other, 
burning  any  animal  fuppofed  to  be  bewitched  by  her,  as  a 
hog  or  ox.  Tliefe,  it  was  held,  would  force  a  witch  to  confefs. 

#  The  trial  by  the  (tool  was  another  method  ufed  for  the 
difcovery  of  witches.  It  was  thus  managed  r  Having  taken 
the  fufpe&ed  witch,  fhe  was  placed  in  the  middle  of  a  room 
upon  a  ffool  or  table,  crofs-legged,  or  in  feme  other  uneafy 
poflure ;  to  which  if  fhe  fubmitted  not,  fhe  was  then  bound 
with  cords  :  there  fhe  was  watched,  and  kept  without  meat 
or  fleep  for  the  fpace  of  24  hours  (for,  they  faid,  within 
that  time  they  fhould  fee  her  imp  come  and  fuck).  •  A 
little  hole  was  likewife  made  in  the  door  for  imps  to  come 
in  at ;  and  left:  it  fhould  come  in  fome  lefs  difcernible  fhape, 
they  that  watched  were  taught  to  be  ever  arid  anon  fweeping 
the  room,  and,  if  they  faw  any  fpiders  or  flies,  to  kill  them; 
if  they  could  not  kill  them,  then  they  might  be  fure  they 
were  imps.  If  witches,  under  examination  or  torture,  would 
not  confefs,  all  their  apparel  was  changed,  and  every  hair 
of  their  body  fhaven  off  with  a  fharp  razor,  left:  they  fhould 
fecrete  magical  charms  to  prevent  their  confefling.  Witches 
were  moft  apt  to  confefs  on  Fridays. 

By  fuch  trials  as  thefe,  and  by  the  accufation  of  children, 
old  women,  and  Tools,  were  thoufands  of  unhappy  women 
condemned  for  witchcraft,  and  burnt  at  the  flake.  In  the 
1 8th  volume  of  the  Statical  Account  of  Scotland  there  is 
the  trial  of  two  witches,  William  Coke  and  Alifon  Dick,  in 
Kirkaldy,  m  1636.  The  evidence  on  which  they  were  con¬ 
demned  is  abfolutely  ridiculous :  they  were,  however,  burnt 
for  witchcraft.  The  expences  which  the  town  and  kirk- 
lefiion  were  put  to  on  this  occafion  were  as  follows : 
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Item. --Vox  one  to  go  to  Finmouth  for  the 
laird, 
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In  prlmts . — To  Mr  James  Miller,  when  he 
went  to  Preftowne  for  a  man  to  try 
them,  47  s. 

Item,^ — To  the  man  of  Culrofs,  (the  execu¬ 
tioner),  when  he  went  away  the  firft; 
time,  1 2  s. 

Item. — For  coals  for  the  witches,  24  s. 

Item. — In  purchafmg  the  commiflion, 
Item.—- For  one  to  go  to  Finmouth  for  the 
laird  to  fit  upon  their  affize  as  judge, 
Item. — For  harden  to  be  jumps  to  them, 
Item. — For  making  of  them, 
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Summa  town  part,  L.  17 
Both,  L.  34 

.  Or  L.  2  17  7  Ster. 

For  a  confiderable  time  after  the  inquifition  was  ere&ed  Dr 
the  trials  of  witches  (as  heretics)  were  confined  to  that"’ 
tribunal;  but  the  goods  of  tliofe  who  were  condemned beiiw 
confifcated  to  the  holy  office,  its  miniflers  were  fo  a&ive  invoTtl 
diicovering  forcerers,  that  the  different  governments  found 
it  neceffary  to  deprive  them  of  the  cognifance  of  this  crime. 

On  the  continent,  commiffioners  were  then  appointed  for  the 
difcovery  and  con  vision  of  witches,  who,  though  lefs  a&ive 
than  the  inquifitors,  were  but  too  zealous  in  profecuting 
their  fun&ion.  In  1494,  Sprenger  and  Inftitor,  two  per- 
ffins  employed  in  this  commiflion,  publifhed  a  colle&ion  of 
trials,  moll  of  which  had  come  before  themfelves,  under  the 
title  of  Malleus  Malejicarum  :  this  ferved  as  a  kind  of  iqo 
flitute  for  their  fucceffors. 

The  firft  writers'  againft  witchcraft  were  ftigmatized  as 
Atheifts,  though  they  only  endeavoured  to  prove  the  im¬ 
becility  of  the  perfons  accufed,  and  the  infatuation  or  the 
knavery  of  their  accufers.  Such  were  the  epithets  bellowed 
by  Dr  Henry  More,  and  even  by  Cudworth  himfelf.  Wie- 
rus,  the  difciple  of  the  celebrated  Agrippa,  gave  rife  to  the 
firft  great  controverfy  on  this  fubjedl.  His  mafter  had 
taught  him  humanity  ;  and  he  endeavoured,  but  with  too 
feeble  a  hand,  to  flop  the  bloody  proceedings  of  the  judges. 
Wierus  appears  to  have  been  a  weli-difpofed,  weak  man, 
with  extenfive  reading  on  his  fubjedd,  but  too  narrow-mind¬ 
ed  to  comprehend  it  thoroughly.  He  involved  himfelf  in 
unfpeakable  difficulties,  by  admitting  the  adlion  of  fuper- 
natural  powers  in  certain  difeafes,  and  in  poffeffions,  while 
he  denied7  that  witches  had  any  concurrence  in  them.  Thefe 
appearances  (faid  he)  are  illufions  of  the  devil,  who  per¬ 
vades  fimple  and  melancholy  perfons  that  the  mifehiet  he 
himfelf  performs,  is  done  by  them,  and  at  their  pleafure. 

He  was  weak  enough  to  attempt  the  explanation  of  every 
ftory  alleged  by  his  antagoniils,  without  quellioning  the 
truth  of  the  fadls. 

Bodinus,  a  French  lawyer  of  eminence,  who  had  affifted 
at  feveral  trials  of  witches,  wrote  againft  Wierus,  in  his  Dc- 
monomania .  He  urged  the  concurrent  teftimonies  of  fuffi- 
cient  witneffes,  and  the  confeffions  of  the  witches  themfelves, 
to  eftablifh  the  exiflence  of  forcery.  Wierus  owned  that 
the  unhappy  perfons  believed  themfelves  to  be  guilty  of  the 
crimes  alleged  againft  them,  but  that  they  were  deceived  by 
the  devil.  But  what  do  you  make  cf  the  witches  meet¬ 
ings,  cried  Bodinus  ?  The  witches  (replied  his  antagoniil) 
are  atrabilious.  This  explanation  was  fo  unfatisfa&ory 
that  Wierus  palled  for  a  magician,  whom  the  devil  had 
furnifhed  with  fpecious  arguments  to  fave  others  from  punifk- 
ment.  Lerchemer,  Godelmann,  Ewichius,  Ewaldus,  and 


qnrnmn  ,  1  i*7,  i^erenemer,  tjrOGelmann,  JK,wicmus,  Iv.valdus, 

e  brk  s  part  L.  1  7  10 Scots.  f0me  others,  followed  him,  notwithftanding  this  ftignaa  ; 


The  Town’s  part  of  expences  deburfed  extraordinarily  upon 
William  Coke  and  Alifon  Dick. 


but 


In  primis. — For  ten  loads  of  coals  to  burn 
them,  5  merks,  -  _  £3 

Item. —  For  a  tar  barrel,  14  s.  -  o 

Item. — For  towes,  -  -  o 

Item.  fo  him  that  brought  the  executioner*  2 
Item.— To  the  executioner  for  his  pains,  8 
Item. — bor  his  expences  here,  -  o 
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they  were  oppofed  by  men  of  more  acutenefs  and  confift- 
ency  than  themfelves  ;  by  Remigius,  who  had  condemned 
feveral  hundreds  of  forcerers  to  the  flames;  Delrio,  whole 
book  is  a  complete  Corpus  Mag  is  ;  Gujas,  Eiaftus,  Scribo- 
Camerarius,  and  a  croud  of  others. 
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In  this  country,  while  the  belief  in  witchcraft  was  fup- 
ported  by  royal  authority  (for  James  I.  is  univerfally  known 
to  have  written  on  demonology)  countenanced  by  Bacon, 
and  generally  adopted  among  the  people,  only  one  writer 
was  hardy  enough  to  oppofe  it.  This  was  Reginald  Scott, 
who  publilhed  a  colle&ion  of  impeftures  dete&ed,  under  the 
title  of  Difcoveries  of  Witchcraft.  James  ordered  the  book 
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be  burnt  by  the  common  executioner,  and  the  judges 
-mtioued  to  burn  witches  as  ufuaL  During  the  civil  wars, 
awards  of  eighty  were  hanged  in  Suffolk,  on  the  accufa- 
ons  of  jHopkins  the  witch-finder.  Webfter  was  the  next 
riter  againft  witchcraft  ;  but  he  had  a  different  fate  from 
iat  of  Scott,  for  moil  of  his  arguments  were  refuted  by 
rlanville.  This  very  acute  writer  was  induced  to  publifh 
is  Philofophical  Confiderations  about  Witchcraft,  by  the 
ppreher.fion,  that  the  increafmg  difbelief  of  witches  and 
pparitions  tended  to  affedl  the  evidences  of  religion,  and 
ven  of  a  Deity.  In  refpeft  of  argument,  he  was  certainly 
aperior  to  his  adverfaries  ;  his  reafoning  is  perfpicuous, 
hough  fometimes  fubtle,  reffed  on  the  moft  fpecious  foun- 
ations  of  evidence,  and  arranged  with  great  flail. 

On  the  continent,  this  controverfy  feemed  almoft  for¬ 
gotten,  till  Bekker  publifhed  his  Monde  Enchant ee,  in 
vhich  he  denied  the  exiffence  of  witches  on  the  Cartefian 
mnciple,  that  the  Deity  is  the  fource  of  all  acSuon,  confe- 
piently  actions  fo  oppofite  to  his  nature  and  attributes  can- 
rot  be  fuppofed  to  ex  ill.  He  was  anfwered  by  Frederick 
Hoffman,  the  father  of  the  modern  theory  and  pra&icc  of 
nedieire,  in  his  differtation  De  Eialoli  Potentia  in  Corpora*'* 
The  lateft  witchcraft  frenzy  was  in  New  England,  about 
1692,  when  the  execution  of  witches  became  a  calamity 
more  dreadful  than  the  fword  or  the  petlilence.  rIhe  ac- 
cufers  became  fo  daring,  that  neither  civil  nor  religious 
authority  would  have  proved  a  fecuritv  agaiull  their  attacks, 
if  all  the  profecutions  had  not  been  fuddenly  dropped,  and- 
the  pri  oners  fet  at  liberty.  So  far  did  thofe  wretches  pro¬ 
ceed  in  abfurdity,  that  a  dog  was  accufed  of  throwing  per¬ 
form  into  fits  by  looking  at  them.  As  foon  as  the  profe- 
cutions  were  (lopped,  all  reports  of  witchcraft  ceafed. 

It  would  be  ridiculous  to  attempt  a  ferious  refutation  of 
the  exiilence  of  witches  ;  and  at  prefent,  luckily,  the  talk  is 
unneceffary.  In  this  country,  at  lead,  the  difcouragement 
long  given  to  all  fufpicion  of  witchcraft,  and  the  repeal  of 
the  fiatutes  againft  that  crime,  have  very  much  weakened, 
though  perhaps  they  have  not  entirely  eradicated,  the  per- 
fuafion.  On  the  continent,  too,  it  is  evidently  on  the  decline; 
and  notwithffanding  the  exertions  of  Dr  De  Haen,  and 
of  the  celebrated  Lavater,  we  hav£  little  doubt  but  that 
in  a  fhort'  time  pollerity  will  wonder  at  the  credulity  of 
their  anceffors.  That  there  ever  were  witches,  is  an  opinion 
that  cannot  for  a  moment  be  believed  by  a  thinking  man. 
The  a&ions  imputed  to  them .  were  either  abfurd  or  im- 
poffible  ;  the  witneffes  by  wliofe  evidence  they  were  con¬ 
demned,  either  weak  entlmfiafts  or  downright  villains;  and 
the  confdfions  afenbed  to  the  witches  themfelves,  the  effects 
of  a  dilordered  imagination  produced  by  cruel  treatment 
and  exceffive  watchings.  As  to  the  nightly  meetings,  derno- 
liologifts  themfelves  have  been  obliged  to  confefs,  that  they 
were  nothing  elfe  but  uneafy  dreams,  often  produced  by 
foporific  compofitions.  The  fads  which  have  been  brought 
forward  by  the  advocates  for  witchcraft  bear  in  their 
front  the  moft  evident  marks  of  trick  and  impollure  ;  and 
this  has  conftantly  been  found  out  whenever  thefe  fa&s  have 
been  properly  examined,  fee  Sop-Cery. 

WITENA  sjot,  or  Witena  Gemot ,  among  the  Anglo- 
Saxons,  was  a  term  which  literally  fignifed  the  affembly  of 
the  wife  men  ;  and  was  applied  to  the  great  council  of  the 
nation  of  latter  days  called  the  parliament . 

WITHERS  of  a  Horse,  the  jundure  of  the  fhouldcr- 
Lones  at  the  bottom  of  the  neck  and  mane,  towards  the 
upper  part  of  the  fhoulder. 

WITNESS,  in  law,  a  perfon  who  gives  evidence  in  any 
canfe,  and  is  fworn  to  fpeak  the  truth,  the  whole  truth,  and 
nothing  but  the  truth. 

Trial  hy  Witnesses,  a  fpecies  of  trial  without  the  inter- 
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vention  of  a  jury.  This  is  the  only  method  of  trial  known 
to  the  civil  law,  in  which  the  judge  is  left  to  form  in  his 
own  bread  his  fentence  upon  the  credit  of  the  witneffes  ex¬ 
amined:  but  it  is  very  rarely  ufed  in  the  Englifh  law,  which 
prefers  the  trial  by  jury  before  it  in  almoft  every  inftance. 
Save  only  that  when  a  widow  brings  a  writ  of  dower,  and 
the  tenant  pleads  that  the  huiband  is  not  dead  ;  this  being 
looked  upon  as  a  dilatory  plea,  is  in  favour  of  the  widow, 
and  for  greater  expedition  allowed  to  be  tried  by  witneffes 
examined  before  the  judges  :  and  fo,  faith  Finch,  (hall  no 
other  cafe  in  our  law.  But  Sir  Edward  Coke  mentions  fome 
others  ;  as,  to  try  whether  the  tenant  in  a  real  a&ion  was 
duly  fummoned,  or  the  validity  of  a  challenge  to  a  juror : 
fo  that  Finch’s  obfervation  mult  be  confined  to  the  trial  of 
diredl  and  not  collateral  iffues.  And  in  every  cafe  Sii 
Edward  Coke  lays  it  down,  that  the  affirmative  muft  be 
proved  by  two  witneffts  at  the  leaft. 

WITSIUS  (Herman),  a  learned  and  eminent  divine  of 
North  Holland,  born  at  Enekhnifen  in  1626.  He  was  pro- 
feffor  of  divinity  fucceffiv^ly  at  Franeker,  Utrecht,  and 
Leyden  ;  and  applied  himfelf  fuccefsfully  to  oriental  learn-  ‘ 
ing,  of  which  his  capital  work  /Egyptiaca  affords  fufficient 
proof.  His  (Economy  of  the  Covenants  between  God  and 
Men,  is  warmly  recommended  by  Mr  Hervey  in  his  Theron 
and  Afpafio.  He  died  in  1708. 

WITTENBERG,  a  city  of  Germany,  capital  of  the 
circle  of  Upper  Saxony,  50  miles  north  of  Drefden.  ^  It  is 
under  immediate  vaffalage,  and  the  feat  of  an  aulic  judica¬ 
tory,  a  general  fuperintendency,  an  infpe&ion  and  confill- 
ory.  The  town  is  not  large;  but  is  well  fortified,  and 
contains  a  famous  univerlity,  in  which  Melan&hon  was  a 
profeffor.  In  this  place  Martin  Luther  firft  began  to 
preach  againft  the  pope’s  indulgences  ;  and  in  the  catnedral 
of  All  Saints  he  is  faid  to  have  been  buried.  In  the  old 
citadel  of  this  town  the  ancient  Saxon  electors  ufed  to  re- 
fide.  Befides  the  univerlity,  there  is  a  Latin  fchool  in  the 
town,  with  fix  mailers.  The  library  belonging  to  the  uni¬ 
verlity  is  (aid  to  be  very  valuable*  In  1756  the  Pruffians 
being  mailers  of  the  town,  deftroyed  a  part  of  its  fortifica-  - 
tions.  E.  Long.  12.  47,  N.  Lat.  51.  49. 

WOAD,  in  botany.  See  Isatis.. 

The  preparation  of  woad  for  dying,  as  prafhfed  iri  France, 
is  minutely  defenbed  by  Aftruc,  in  his  Memoirs  for  a 
Natural  Hiftory  of  Languedoc.  The  plant  puts  forth  at 
firft  five  or  fix.  upright  leaves,  about  a  foot  long  and  fix 
inches  broad  ;  when  thefe  hang  downwards,  and  turn  yel¬ 
low,  they  are  fit  for  gathering :  five  crops  are  gathered  in 
one  year.  The  leaves  are  carried  dire£lly  to  a  mill,  much 
refembling  the  oil  or  tan  mills,  and  ground  into  almooth 
pafte.  If  this  procefs  was  deferred  for  fome  time,  they 
would  putrefy,  and  fend  forth  an  infupportable  ftench.  The 
paile  is  laid  in  heaps,  preffed  clofe  and  fmootli,.  and  the 
blackifja  cruft,  which  forms  on  the  outfide,  reunited  if  it 
happens  tf>  crack  :  if  this  was  negleded,  little  worms  would 
be  produced  in  the  cracks,  and  the  woad  would  lofe  a  part 
of  its  (Length.  After  lying  for  fifteen  days,  the  heaps  are 
opened,  the  cruft  rubbed  and  mixed  with  the  infide,  and 
the  matter  formed  into  oval  balls,  which  are  preffed  clofe 
and  lolid  in  wooden  moulds.  Thefe  are  dried  upon  hurdles: 
in  the  fun*  they  turn  black  on  the  outfide;  in  a  clofe  place, 
yellowifh,  efpecially  if  the  weather  be  rainy.  The  dealers  in 
this  commodity  prefer  the  firft,  though  it  is  faid  the  work¬ 
men  find  no  confiderable  difference  betwixt  the  two.  The 
rood  balls  are  diftingmlhed  by  their  being  weighty,  of  an 
agreeable  fmell,  and  when  rubbed,  of  a  violet  colour  within. 
For  the  ufe  of  the  dyer,  thefe  balls  require  a  farther  pre¬ 
paration  :  they  are  beat  with  wooden  mallets,  on  a  brick  or 
ilone  f!«or,  into  a  grofs  powder ;  which  is  heaped  up  m. 
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the  middle  of  the  room  to  the  height  of  four  feet,  a  fpace  in  179., 
beirg  left  for  palling  round  the  lides.  The  powder,  moifi> 
ened  with  water,  ferments,  grows  hot,  and  throws  out  a 
thick  fetid  fume.  It  is  (hovelled  backwards  and  forwards, 
and  moiftened  every  day  for  twelve  days  ;  after  which  it  is 
flirred  lefs  frequently,  without  watering,  and  at  length  made 
into  a  heap  for  the  dyer. 

Woad  not  only  affords  a  lading  and  fubftantiai  blue, 
which,  according  to  the  fcale  of  the  dyers,  may  be  reduced 
into  many  different  {hades,  but  is  alfo  of  great  ufe  in  dyeing 
and  fixing  many  other  colours.  But  notwithftanding  this, 
and  its  being  a  commodity  of  our  own,  the  ufe  of  it  has  very 
much  declined  fmce  the  introduction  of  indigo  ;  for  the 
purchafe  of  which  large  films  go  annually  out  of  the  nation. 

The  realon  of  this  is,  that  indigo  affords  a  more  lively  and 
pleafing  colour,  is  managed  with  more  eafe  by  the  dyers, 
and  does  their  bulinefs  more  expeditioufly.  Yet  with  all 
thefe  advantages,  it  is  univerfally  acknowledged,  that  the 
colour  which  indigo  affords  is  inferior  to  that  of  woad  in 
many  refpt'Cls,  and  particularly  in  permanency  ;  for  which 
reafon,  they  are  frequently  ufed  in  conjunction  ;  woad  to 
give  folidity  and  fubftance,  and  indigo  to  give  brightnefs 
and  colour.  But  the  worft  confequence  that  has  attended 
the  ufe  of  indigo  is,  not  barely  leffening  the  confumption, 
but  abating  the  price  amTdepreciating  the  intrinfic  value  of 
woad  ;  fo  that  Ids  care  is  taken  in  the  management  of  it ; 
to  which  in  a  great  meafure  the  inferiority  of  its  colour, 
at  leafl  in  fome  places,  is  at  prefent  owing.  The  declenfion 
in  its  confumption  is  not  the  cafe  here  only,  but  alfo  in 
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to  New  South  Wales,  and  thence  to  the  Southern 
Pacific  Ocean,  with  a  fupply  of  provifions  for  the  Difco- 
very  floop,  Captain  Vancouver*  then  on  a  voyage  of  difeo- 
very,  was  here  furprifed  and  murdered  by  the  natives,  to¬ 
gether  with  Mr  Gooch,  the  aftronotner.  W,  Lomr  i-t 
51.  N.  Lat.  21.  43 
WODEN. 


other  countries ;  for  it  was  once  the  great  ftaple  of  Lan¬ 
guedoc,  and  was  cultivated  alfo  in  Normandy,  and  in  other 
provinces  of  France ;  as  it  alfo  is  in  Spain,  Portugal, 
the  Azores,  and  Canary  iflands,  Switzerland,  in  the  neigh¬ 
bourhood  of  Geneva,  in  different  parts  of  Germany,  and  in 
Bweden. 

'An  idea  has  been  entertained,  that  by  an  alteration  in  the 
manner  of  curing  of  it,  the  inconveniencies  that  are  fuppo- 
fed  to  attend  the  ufe  of  it  might  be  removed,  and  that  woad 
might  be  brought  to  aniwer  all  the  purpofes  of  indigo  ; 
which,  if  it  could  be  accomplifhed,  would  be  moff  certainly 
a  great  advantage,  arid  an  advantage  which  every  true  lover 
of  his  country  would  wifh  fhould  take  place  here  rather 
than  any  where  elfe.  The  author  of  the  Natural  Hiftory 
of  Languedoc  fuggefts,  that  woad,  if  cured  in  the  fame 
manner  as  indigo,  might  produce  as  lively  a  colour  ;  and 
adds,  that  from  fome  experiments  made  by  himfelf,  he  is 
convinced  the  method  would  effedually  anfwer.  The  cele¬ 
brated  M.  Du  Plamel  du  Mon$eau  informs  us,  that  having 
propofed  to  Mr  Fontenelle,  a  phyfician  in  Louifiana,  the 
cultivating  the  paftel  there  in  the  manner  of  indigo,  that 
gentleman  acquainted  him,  that  by  treating  indigo  after  the 
manner  of  paflel,  he  had  obtained  a  very  beautiful  green  : 
which  indeed  is  always  the  cafe  when  the  indigo  is  only  al¬ 
lowed  to  abforb  a  fmall  quantity  of  oxygen  ;  for  it  is  now 
well  known  that  its  blue  colour  is  owing  to  the  abforption 
of  that  gas. 

WOAHOO,  one  of  the  Sandwich  Iflands,  lying  to  the 
north-well  of  Morotoi,  at  the  diftance  of  feven  leagues. 
From  the  appearance  of  the  north-eafl  and  north-wefl  parts, 
it  is  the  {inert  ilLnd  ©f  the  group.  Nothing  can  exceed  the 
verdure  of  the  hills,  the  variety  of  wo  id  and  lawn,  and  rich 
cultivated  valleys,  which  the  whole  Yace  of  the  country  dif- 
plays.  A  bay  is  formed  by  the  north  and  weft  extremities, 
into  which  a  fine  river  empties  itfelf,  through  a  deep  valley  ; 
but  as  the  water  is  biackifh  for  200  yards  from  the  en¬ 
trance,  watering  in  it  is  not  convenient.  Jt  contains  about 
60, coo  inhabitants.  Lieutenant  Hergeft,  commander  of 
the  Diedalus  ftoreffiip,  who  had  been  lent  from  England* 


See  Odin,  and  Mythology,  n°  40. 

WODEVILE  (Anthony),  earl  of  Rivers,  brother  to 
the  queen  of  Edward  IV.  was  born  in  the  end  of  1442,  or 
in  the  beginning  of  1443.  Though  one  of  the  moll  ac¬ 
complished  men  of  his  age,  very  little  is  known  of  his  pti- 
vate  hillory.  He  was  early  and  conflantly  employed  either 
in  the  tumults  of  thole  turbulent  times,  or  in  difeharging 
the  duties  of  fome  of  the  highefl  offices  of  the  Hate,  with 
which  he  was  inverted.  Yet  he  found  leifure  to  cultivate 
letters,  and  to  be  the  author  of  works  which,  though  of  little 
value  now,  made  fome  noife  in  that  age,  when  learning  was 
at  a  low  ebb  in  England.  Thefe  confifted  chiefly  of  tranf- 
lations  from  the  French  ;  and  his  Lordfhip.  with  his  print¬ 
er  Caxton,  were  the  firll  Englifh  writers  who  had  the  plea- 
fure  to  fee  their  works  pnblirtted  from  the  prefs.  This  ac¬ 
complifhed,  brave,  and  amiable  nobleman  was  treacheioufly 
imprifoned  by  Richard  II L  in  Pomfret  cartle,  where,  du¬ 
ring  his  confinement,  he  compofed  a  fhort  poem,  which  has 
been  preferved  by  John  Rous  of  Warwick,  and  breathes, 
fays  Dr  Henry,  a  noble  fpirit  of  pious  refignation  to  his  ap¬ 
proaching  fate.  He  was  beheaded  on  the  23d  of  June  1483, 
in  the  41ft  year  of  his  age. 

WOLAW,  a  town  in  Germany,  in  Silefia,  and  capital 
of  a  duchy  of  the  fame  name.  It  is  furrounded  with  ftrong 
walls  and  a  morafs,  and  one  part  of  the  houfes  are  built  with 
(tone.  The  cartle  is  alfo  encompafied  with  deep  ditches, 
and  the  greateft  part  of  the  inhabitants  are  employed  in  a 
woollen  manufactory.  In  1  709  a  Proteftant  church  was  al¬ 
lowed  to  be  built  here.  It  is  feated  on  the  river  Oder,  20 
miles  north- weft  of  Breflau,  and  32  fouth  eaft  of  Glogau. 
E.  Long.  1 6.  54.  N.  Lat.  51.  18. 

WOLD,  Weld,  or  Dters  Weed.  See  Reseda. 

WOLF,  in  zoology.  See  Canis. 

JVoLF-Fl/hf  or  Sea- Wolf.  See  Anarch icas. 

Wolf  or  Woolf  Po'ifon •  See  Poison. 

WOLFE  (Major-general  James),  was  born  at  Wefter- 
ham  in  the  county  of  Kent,  about  the  beginning  of  the  year* 
1726.  His  father  was  Lieutenant-general  Edward  Wolfe. 
He  went  into  the  army  when  very  young ;  and  applying 
himfelf  with  unwearied  affiduity  to  the  ftudy  of  his  profef- 
fion,  foon  became  remarkable  for  his  knowledge  and  his  ge¬ 
nius.  He  diftinguifhed  himfelf  at  the  battle  of  Lafelt  when 
little  more  than  20,  and  received  the  high  eft;  encomiums 
from  the  commander  in  chief.  After  the  peace  he  ftill  con¬ 
tinued  to  cultivate  the  art  of  war.  ITe  contrived  to  in¬ 
troduce  the  greateft  regularity  and  the  exacted:  difeipline 
into  his  corps,  and  at  the  fame  time  to  preferve  the  affedtion 
of  every  foldier.  Jn  1758  he  was  prefent  as  a  brigadier- 
general  at  the  fiege  of  Louftbourg.  He  landed  firft  on  the 
ifland  at  the  head  of  his  divifion ;  and  in  fpite  of  the  violence 
of  the  furf,  and  the  force  and  well  directed  fire  of  the  ene¬ 
my,  drove  them  from  their  port  with  great  precipitation. 
The  furrender  of  the  town,  which  happened  foon  after,  was 
in  a  great  meafure  owing  to  his  activity,  bravery,  and  /kill. 
The  fame  which  he  acquired  during  this  fiege  pointed  him 
out  to  Mr  Pitt,^  who  was  then  minifter,  as  the  propereft 
perfon  to  command  the  army  deftined  to  attack  Quebec. 
This  was  the  moft  difficult  and  the  moft  arduous  underta¬ 
king  of  the  whole  war.  Quebec  was  the  capital  of  the 
French  dominions  in  North  America  ;  it  was  well  fortified, 
fituated  in  the  midft  of  an  hoftile  country,  and  defended  by 
an  army  of  20,000  men,  regulars  and  militia,  befides  a  con- 

fiderable 
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JerabTe  number  of  Indian  allies.  , # 
bis  expedition  confided  of  ten  battalions,  making  up  alto 
ether  about  7000  men.  Such  was  the  army  deftined  to 
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The  troops  deftined  for  affiduoufly  laboured  in  the  inveftigation  of  new^metapKyfi- 


Wolfe 


opofe  three  times  their  own  number,  defended  by  fortifica- 
ons,  in  a  country  altogether  unknown,  and  in  a  late  feafon 
i  that  climate  for  military  operations.  But  this  little  army, 
rys  an  officer  who  was  prefent  at  that  expedition,  and  who 
as  been  fo  obliging  as  to  communicate  all  the  information 
re  delired,  was  always  fanguinc  of  fuccefs ;  for  they  were 
ommanded  by  General  Wolfe,  who,,  by  a  very  uncommon 
nagnanimity  and  noblenefs  of  behaviour ,  had  attached  the 
roops  fo  much  to  his  perfon,  and  infpired  them  with  fuch 
efolution  and  fteadineis  in  the  execution  of  their  duty,  that 
lothing  feemed  too  difficult  for  them  to  accompliffi.  1  he 
dmirable  (kill  with  which  his  meafures  were  planned,  and 
he  prudence  and  vigour  with  which  they  were  executed,  is 
veil  known.  He  landed  liis  army  on  the  northern  ffiore  of 
lie  river  St  Lawrence  in  fpite  of  the  enemy,  and  forced 
hem  to  a  battle,  in  which  they  were  completely  defeated. 
The  confequence  of  this  battle  was  the  reduction  of  Que¬ 
bec,  and  the  cor.qneft  of  Canada.  In  the  beginning  of  the 
jattle  General  Wolfe  was  wounded  in  the  wrift  by  a  mnfket- 
ball  :  he  wrapt  his  handkerchief  round  it,  continued  to  give 
Lis  orders  with  his  ufual  calmnefs  and  perfpicuity,  and  in- 
formed  the  foldiers  that  the  advanced  parties  on  the  front 
lhad  his  orders  to  retire,  and  that  they  needed  r.ot  be  furpri- 
jfed  when  it  happened.  Towards  the  end  or  the  battle  he 
'(received  a  new  wound  in  the  bread ',  he  immediately  retired 
ehinft  the  rear-rank  fupported  by  a  grenadier,  and  laid 
limfelf  down  on  the  gfound.  Soon  after  a  ffiouc  was 
leard ;  and  one  of  the  officers  who  flood  by  him  exclaimed, 
See  how  they  run  !”  The  dying  hero  afked  with  fome 
Jemotion,  “  Who  run?”  “  The  enemy  (replied  the  (*fficei) ; 
Ithey  give  way  every  where.”  The  general  then  find, 

“  Pray,  do  one  of  you  run  to  Colonel  Burton,  and  tell  him 
to  march  Webb’s  regiment  with  all  fpeed  down  to  Charles 
river,  to  cut  off  the  retreat  ol  the  fugitives  from  the  bridge. 
Now,  God  be  praifed,  I  ffiall  die  happy  !”  He  then  turn¬ 
ed  on  his  fide,  clofed  his  eyes,  and  expired. 

The  death  of  General  Wolfe  was  a  national  lofs  umver- 
fally  lamented.  He  inherited  from  nature  an  animating 
fervour  of  ientiment,  an  intuitive  perception,  an  extenfive 
capacity,  and  a  paffion  for  glory,  which  Simulated  hint 
to  acquire  every  fpecies  of  military  knowledge  that  ftudy 
could  comprehend,  that  aftual  iervicc  could  illuftrate  and 
confirm.  This  noble  warmth  of  difpofition  leldom  fails  to- 
call  forth  and  unfold  all  the  liberal  virtues  of  the  foul. 
Brave  above  all  eftimation  of  danger;  generous,  gentle,  com¬ 
placent,  and  humane;  the  pattern  of  the  officer,  the  darling  of 
the  fold  ier.  There  was  a  fublimity  in  his  genius  which  (oared, 
above  the  pitch  of  ordinary  minds  ;  and  had  his  faculties- 
been  excrcifed  to  their  full  extent  by  opportunity  and  ac¬ 
tion,  had  his  judgment  been  fully  matured  by  age  and  ex¬ 
perience,  he  would,  without  doubt,  have  rivalled  in  reputa¬ 
tion  the  moil  celebrated  captains  of  antiquity.  His  body 
was  brought  to  England,  and  buried  with  military  honours 
in  Weftminfter  abbey,  where  a  magnificent  monument  is 

erefted  to  his  memory.  ,  .,  .  , 

Wolfe  (Chiiftian),  a  celebrated  German  phttofopher,. 
was  born  at  Breflau  in  1679.  After  having  been  well  in. 
ftru&ed  in  the  rudiments  of  learning  and  fcience  in  his  own 
country,  Wolfe  profecuted  his  ftudies  (ucceffively  in  the  uni- 
verfities  of  Jer.a,  Hamburgh,  and  Leipfic.  At  the  age  of 
26  he  had  acquired  fo  much  diftin&ion,  that  he  was  ap¬ 
pointed  profeffor  of  mathematics,  and  foon  afterwards  of 
philofophy  in  general,  in  the  univerfity  of  Hall.  After 
Leibnitz  had  publifhed  his  Theodicea,  Wolfe,  (truck  with 
the  novelty  of  the  edifice  which  that  philofopher  had  raifed. 


cal  truths.  He  alfo  digefted  the  Elements  of  Mathematics  wJra^ ’ 
in  a  new  method,  and  attempted  an  improvement  of  the  art 
of  reafoning  in  a  treatife  On  the  Powers  of  the  Human 
Underflanding.  Upon  the  foundation  of  Leibnitz’s  doc¬ 
trine  of  Monads,  he  formed  a  new  fyftem  of  Cofmology  and 
Pneumatology,  digefted  and  demonftrated  in  a  mathematical 
-method.  l  his  work,  entitled  Thoughts  on  God,  the 
World,  and  the  Human  Soul,  was  publifhed  in  the^  year 
1719;  to  which  were  added,  in  a  iubfequent  edition,  Heads 
of  Ethics  and  Policy. 

Wolfe  was  now  rifing  towards  the  fummit  of  philofophi- 
cal  reputation,  when  the  opinion  which  he  entertained  on 
the  dcxflrine  of  neceifity  being  deemed  by  his  colleagues 
inimical  to  religion,  and  an  oration  which  he  delivered  in 
praiie  of  the  morality  of  the  Chinefe  haying  given  much  of¬ 
fence,  an  accufation  of  herefy  was  publicly  brought  againtt 
him  ;  and,  though  he  attempted  to  jnftify  himielf  in  a  trea¬ 
tife  which  he  wrote  on  the  fubjedf  of  fatality,  a  royal  man¬ 
date  was  iffued  in  November  1723,  requiring  him  to  leave 
the  Pruffian  dominions.  Having  been  formerly  invited  by 
the  landgrave  of  HefTe-Caffel  to  till  a  profeffor’s  chair  in  the 
univerfity  of  CafTel,  Wolfe  now  put  himielf  under  the  pa¬ 
tronage  of  that  prince,  who  had  the  liberality  to  afford  him 
a  fecure  afylum,  and  appointed  him  profeflor  of  mathema¬ 
tics  and  philofophy.  The  queflion  concerning  the  grounds 
of  the  cenfure  which  had  been  paffed  upon  Wolfe  was  now 
every  where  freely  canvaffed  ;  almoft  every  German  univer¬ 
fity  was  inflamed  with  diiputes  on  the  fubjed  of  liberty  an df 
necefiity  ;  and  the  names  of  Wolfians  and  Antr  Wolfians 
were  every  where  heard.  After  an  interval  of  nine  years, 
the  king  of  Prulfia  reverfed  his  fentence  of  exile,  and  ap¬ 
pointed  him  vice-chancellor  ot  the  univerfity  of  Hall;,  where 
his  return  was  welcomed  with  every  expreffion  of  triumph. 

From  this  time  he  was  employed  in  completing  his  lnilitutes 
of  Philofophy,  which  he  lived  to  accomplifh  in  every  branch, 
except  policy.  In  1745  he  was  created  a  baron  by  the 
eledor  of  Bavaria,  and  fucceeded  Ludowig  in  the.  office  of 
chancellor  of  the  univerfity.  He  continued  to  enjoy  thefe 
honours  till  the  year  1 7 54,  when  lie  expired.  He  poftefted 
a  clear  and  methodical  underilanding ;  which  by  long  exer- 
cife  in  mathematical  inveftigations  was  particularly  fitted  for 
the  employment  of  digeiling  the  feveral  branches  of  know¬ 
ledge  into  regular  fyftems  ;  and  his  fertile  powers  of  inven¬ 
tion  enabled  him  to  enrich  almoft  every  field  of  fcience  irt 
which  he  laboured,  with  fome  valuable  additions.  The  lu- 
cid  order  which  appears  in  all  his  writings  enables  his  reader 
to  follow  his  conceptions  with  eafe  and  certainty,  through 
the  longelt  trains  of  reafoning.- 

WOLFEMBUTTLE,  a  considerable  town  of  Germa¬ 
ny,  in  the  circle  of  Lower  Saxony,  and  duchy  of  Brunf- 
wick,  with  a  cable  where  the  duke  of  Brunfwick  Wolfem- 
buttle  refides.  It  is  one  of  the  flrongeft  places  in  German 
ny,  though  the  fortifications  want  repairingin.  feveral  places. 

There  is  an  excellent  library,  kept  in  a  building  lately  erec¬ 
ted  for  that  purpofe,  confuting  of  116,000  printed  books* 
and  2000  uncommon  books,  with  a  cabinet  of  curioiities, 
relating  to  natural  hiftory.  It  is  feated  on  the  rivei  Ocker* 
five  miles  fouth  of  Brunfwick,  and  30  weft  of  Halberiladt. 

E.  Long  to.  42.  N.  Lat.  52.  18* 

WOLFRAM,  or  Tungsten.  See  Tungsten. 

Wolfram,  in  natural  hiilory  and  chemiftry,  the  name  of 
a  peculiar  mineral,  lately  ranged  among  the  femi- metals. 

See  Mineralogy,  p.  134,  col.  2. 

This  mineral,  which  the  Germans  have  called  (ivQijram  or  CronfieJfj 
molfrat/j,  a  name  tranflated  into  Latin  fpuma  lupi,  or  rather  Mmiralogp 
lupus  joins,  has  been  met  with  hitherto  only  in  mines  of 
for,  thowA  many  authors  would  make  it  more  common,  it »’ 
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h  an  error  owing  to  their  confounding  fome  glolTy  Iron-ores 
with  the  true  wolfram,  as  appears  by  the  fpecimens  which 
are  frequently  found  in  cabinets  under  this  name.  It  has 
been,  on  account  of  the  bad  effe&s  produced  by  this  mineral 
in  the  (melting  of  tin-ores,  from  which  it  is  very  difficult  to 
feparate  it  by  wafhing,  becauie  of  its  great  fpecifc  weight, 
that  the  names  of  J puma  lupt,  lupus  Jo  vis,  and  wolfram ,  have 
been  given  to  it  by  the  miners  and  Tmelters. 

This  is  really  a  metallic  ore,  and  contains  the  very  femi- 
*netal  lately  difeovered  in  the  tungften  ;  both  being  mi¬ 
neralized,  or  rather  formed  by  the  lame  tungften  ic  acid*. 

1.  It  is  of  a  black  or  brown  fhfning  colour,  of  a  radiated 
or  foliated  texture,  of  a  moderate  hardnefs,  and  fometimes 
fo  brittle  as  to  be  eafily  broken  between  the  lingers;  but  it 
is  very  weighty,  its  fpecific  gravity  being  =7,119. 

2.  When  fcratched  it  fhows  a  red  trace,  and  this  diftin- 
guifhes  it  from  the  tungften,  Min  era  logy,  part  ii.  p.  73.  col. 
I.  which  is  a  variety  of  the  ore  of  the  fame  femi-metal. 

3-  It  is  found  in  fcattered  maffes,  cryftallized  into  hexae- 
dral  flat  prifms,  coming  to  3  point,  with  four  Tides,  and  thefe 
points  terminated  obliquely. 

4.  Internally  it  is  ffiining,  with  the  luftre  almoft  of  a 
metal. 

5.  When  it  is  broken,  its  texture  appears  leafy  ;  and  the 
leaves  are  flat,  but  fomewhat  confufed. 

6.  On  fome  Tides  they  are  unequal,  and  very  feldom 
filiated. 

7.  it  is  always  opaque  ;  and  when  feraped,  it  yields  a 
powder  of  a  dark  reddifh  grey. 

8.  The  wolfram  will  not  melt  by  itfelf  with  the  blow¬ 
pipe,  the  angles  being  only  rounded;  but, 

9.  Internally  it  preferves  its  ftru&ure  and  colour  without 
change. 

10.  With  microcofmic  fait  (phofph ate  of  ammoniac )  it  ffifes 
-with  effervefcence;  and  forms  a  glafs  of  a  pale  red  in  the  ex¬ 
terior  flame,  and  much  darker  in  the  interior. 

11.  With  borax  it  likewife  eftervefees,  and  forms  by  the 
interior  flame  a  glafs  of  a  gieenifh  yellow,  which  by  the  ex¬ 
terior  turns  reddifh. 

12.  Being  expofed  in  a  crucible  to  a  flrong  fire  for  one 
hour,  it  fwelled,  became  fpongy,  and  of  a  brownifh  colour; 
entered  into  a  femi-vitrification ;  and  was  attracted  by  the 

•magnet. 

13.  Equal  parts  of  nitre  and  wolfram  being  put  in  a  red¬ 
-hot  crucible,  they  detonated,  or  rather  boiled  up  with  a 
blue  flame  round  the  edges/ and  a  nitrous  vapour  arofe ; 
the  matter,  when  cold,  on  being  put  into  water,  partly 

.'diflblved  ;  and  a  few  jdrops  of  acid  produced  a  white  preci¬ 
pitation. 

14.  Pounded  wolfram,  digefled  in  a  fand  heat  with  a 
fufficient  quantity  of  marine  acid,  to  the  depth  of  the 
thicknefs  of  a  finger  above  the  matter,  afte/one  hour's 
boiling,  the  powder  turned  yellow ;  which  is  the  fame  phe¬ 
nomenon  as  happens  with  the  tungftenic  acid.  See  Che¬ 
mistry -Index. 

15*  lt  appears  by  the  chemical  analyfzs  of  wolfram  made 
by  Meffi  John  and  Fauft  de  Luyart,  that  its  contents  con- 
lift  of  22  parts  of  manganefe  in  the  ftate  of  black  oxyd  ; 
13,5  of  iron,  65  of  a  yellow  wolfranic  oxyd,  and  of  quartz 
and  tin. 

1 6.  A  good  quantity  of  this  yellow  oxyd  being  colle&ed, 
it  was  obferved  that  it  was  entirely  infipid,  and  that  its  fpe- 
cif.c  gravity  was  =  6,120.  It  eftervefees  with  microcofmic 
fait  ;  produces  a  tranfparent  blue  colour  without  any  ftiade 
of  red  ;  and  eftervefees  alfo  with  borax  and  with  mineral  al¬ 
kali.  This  fame  matter  does  not  diftolve  in  water;  but  when 
triturated  with  it,  forms  a  kind  of  emulfton  ;  to  which  the 
acetous  acid  gives  a  blue  coiour,  but  does  not  diftolve  it. 
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I hls  matter,  tiowever,  diftoives  completely  in  caudle  ve*e.  w  .f 
table  alkali,  both  by  the  dry  and  moift  way;  and  the  liquor  V* 
acquires  a  great  bitternefs.  By  pouring  on  it  fome  nitrous 
acid  a  precipitate  enfues,  which  leaves  on  the  filtre  a  white 
fait;  and  this  being  well  edulcorated,  has  a  tafte  at  firft  fweet 
afterwards  ffiarp  and  bitter,  producing  a  very  difam-eeable 
fen  fat  ion  on  the  throat.  It  is  in  fa&  a  true  acid  combined 
with  a  portion  of  the  alkali  and  precipitating  acid. 

17.  This  acid  melts,  if  alone,  by  the  flame  urged  with 
the  blow. pipe. 

18.  This  white  fait  is  a  true  metallic  triple  fait,  as  an. 
pears  by  putting  100  grains  in  a  crucible  with  powdered 
charcoal  ;  for  after  one  hour  and  a  half  of  a  ftrong  fire 
when  cooled  a  button  was  found,  which  fell  to  powder  be! 
tween  the  fingers.  Its  colour  was  brown  ;  and,  on  exami- 
ning  it  with  a  magnifier,  there  \yas  a  congeries  of  metallic 
globules,  of  the  bignefs  of  pins  heads;  which,  when  broken, 
exhibit  the  metallic  appearance  of  a  fteel  colour  in  the  frac! 
ture  ;  and  their  fpecific  gravity  was  —  17,600. 

19.  Thefe  metallic  globules,  melted  with  other  metals, 

gold  and  platina  excepted,  afford  du&ile  alloys  with  fiber 
or  copper  ;  and  hard  ones  with  caft  iron,  tin,  antimony 
bifmuth.  and  manganefe.  ’ 

It  has  been  fuppofed  that  this  is  a  new  metal  before  un¬ 
known  :  I  hat  this  was  evinced,  1 .  by  its  fpecific  gravity,  equal 
to  I 1  7,600  ;  2.  by  the  tinges  it  gives  to  different  glaffes  ;  a. 
by  its  great  difficulty  to  fufe,  which  is  greater  than  that  of 
manganefe;  4.  by  the  yellow  colour  of  its  calx;  5.  its  alloys 
with  other  metals ;  6.  its  infolubility,  at  leaft  by  a  djred 
method,  with  mineral  acids;  7.  its  eafy  folution  in  alkalis; 

8.  the  emulfion  it  gives  with  water;  9.  and  by  the  blue  co¬ 
lour  it  gives  to  acetous  acid.  We  are  not  certain,  however, 
how  far  this  opinion  has  been  corroborated  by  later  ex*> 
periments. 

WOLFSPERG,  a  town  of  Germany,  in  Lower  Carin- 
thia,  with  a  caftle,  on  which  the  diftridt  about  it  depends, 
which  is  20  miles  in  length,  and  10  in  breadth.  It  is  feat- 
ed  on  the  river  Lavand,  at  the  foot  of  a  mountain  covered 
with  wood,  and  full  of  wolves,  from  whence  the  town  took 
its  name.  It  is  36  miles  eaft  of  Clagenfurt.  E.  Long.  ic. 
o.  N.  Lat.  46.  $6. 

WOLGAST,  a  pretty  confiderable  town  of  Germany, 
in  the  circle  of  Upper  Saxony,  and  in  Pomerania,  capital  of 
a  territory  of  the  fame  name,  with  a  caftle,  and  one  of  the 
beft  and  large  ft  harbours  on  the  Baltic  Sea.'  It  is  a  wfell- 
built  place,  fubjed  to  Sweden,  and  feated  on  the  river  Pfin. 

£.  Long.  14.4.  N.  Lat.  ^4.  1. 

WOLLASTON  (William),  defeended  of  an  ancient 
family  in  Staffordftiire,  was  born  in  1 6y9.  Fie  was  in 
1 6/4  admitted  a  penftoner  in  Sidney  college,  Cambridge, 
where,  notwithftanding  feveral  difadvantages,  he  acquired  a 
great  degree  of  reputation.  In  1682,  feeing  no  profpedl 
of  preferment,  he  became  affiftant  to  the  head  mailer  of 
Birmingham  lchool.  Some  time  after,  he  got  a  fmall  lec¬ 
ture  about  two  miles  diftant,  but  did  the  duty  the  whole 
Sunday  ;  which,  together  with  the  bufinefs  of  a  great  free- 
fchool  for  about  four  years,  began  to  break  his  coiiftitution. 
During  this  fpnee  he  likewife  underwent  a  great  deal  of 
trouble  and  uneafinefs,  in  order  to  extricate  two  of  his  bro¬ 
thers  from  fome  inconveniences,  to  which  their  own  impru¬ 
dence  had  fubje&ed  them.  In  1688  affairs  took  a  new 
turn.  Fie  found  himfelf  by  a  coufin’s  will  intitied  to  a  very 
ample  eftate  ;  and  came  to  London  that  fame  year,  where 
he  fettled ;  choofing  a  private,  retired,  and  ftudious  life. 

Not  long  before  his  death,  he  publifhed  his  treatife,  intitied 
The  Religion  of  Nature  Delineated  ;  a  work  for  which  fo 
great  a  demand  was  made,  that  more  than  10,000  were  fold 
in  a  very  few  years.  He  had  fcarcely  completed  the  publi¬ 
cation 
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ation  of  it,  when  he  unfortunately  broke  an  arm  ;  and  this 
dding  drength  to  diftempers  that  had  been  growing  upon 
tim  for  fome  time,  accelerated  his  death  ;  which  happened 
ipon  the  29th  of  O&ober  1 7  24.  He  was  a  tender,  hu- 
and  in  all  refpe&s  worthy  man  ;  but  is  reprefented 
o  have  had  fomethin^  of  the  irafcible  in  his.  conftitution 
nd  temperament.  His  Religion  of  Nature  Delineated  ex- 
>ofed  him  to  fome  cenfure,  as  if  he  had  put  a  flight  upon 
thrift ianity  by  laying  fo  much  ftrefs,  as  lie  does  in  this 
vork,  upon  the  obligations  of  truth,  reafon,  and  virtue  ; 
nd  by  making  no  mention  of  revealed  religion.  But  this 
enfure  mud  have  been  the  offspring  of  ignorance  or  envy, 
nee  it  appears  from  the  introduction  to  his  work,  that  he 
ntended  to  treat  of  revealed  religion  in  a  fecond  part,  which 
te  lived  not  to  finiffi. 

WOLSEY  (Thomas),  a  famous  cardinal  and  archbifhop 
York,  is  faid  to  have  been  the  fon  of  a  butcher  at  Ipf- 
vich.  He  (ludied  at  Magdalen  college,  Oxford,  where  he 
►ecame  acquainted  with  the  learned  Erafmus  ;  and  in  the 
ear  1500  became  re&or  of  Lymington  in  Somerfetfhire  : 

[C  was  afterwards  made  chaplain  to  king  Henry  VIII.  and 
btained  feveral  preferments.  Having  gradually  acquired 
n  entire  afcendency  over  the  mind  of  Henry  VIII.  he  fuc- 
.effively  obtained  feveral  bifhoprics,  and  at  length  was  made 
rchbiffiop  of  York,  lord  high-chancellor  of  England,  and 
mime  minifter  ;  and  was  for  feveral  years  the  arbiter  of  Eu- 
ope.  Pope  Leo  X.  created  him  cardinal  in  1517,  and 
nade  him  legate  a  latere  ;  and  the  emperor  Charles  V.  and 
he  French  king  Francis  I.  loaded  him  with  favours,  in  or- 
ler  to  gain  him  over  to  their  intereft  :  but  after  having  fir  ft 
ided  with  the  emperor,  he  deferted  him  to  efpoufe  the  in- 
erefl  of  France.  As  his  revenues  were  immenfe,  his  pride 
lid  oflentation  were  carried  to  the  greatefl  height.  He 
tad  500  fervants  ;  among  whom  were  9  or  10  lords,  15 
mights,  and  40  efquires.  His  ambition  to  be  pope,  his 
>ride,  his  exa&ions,  and  his  political  delay  6f  Henry’s  di- 
orce,  occafioned  his  difgrace.  Tn  the  earlier  part  of  his 
ife  he  feems  to  have  been  licentious  in  his  manners  ;  for 
here  goes  a  dory,  that  foon  after  his  preferment  to  the  li- 
ing  ©f  Lymington  in  Somerfetfhire,  he  was  put  into  the 
locks  by  Sir  Amias  Paulet,  a  neighbouring  juftice  of  the 
>eace,  for  getting  drunk  and  making  a  riot  at  a  fair.  'This 
reatment  Wolfey  did  not  forget  when  he  arrived  at  the 
iioh  flation  of  lord-chancellor  of  England;  but  fummoned 
lis  corre&or  up  to  London,  and,  after  a  fevere  reprimand, 
njoined  him  fix  years  clofe  confinement  in  the  Temple. 
Whatever  may  have  been  his  faults,  there  can  be  no  doubt 
>f  their  having  been  aggravated  both  by  the  zealous  refor- 
ners  and  by  the  creatures  of  Henry  VIII.  who  was  him- 
elf  neither  Papid  nor  Proteftant ;  for  there  is  every  reafon 
o  believe  that  the  cardinal  was  fincere  in  his  religion  ;  and 
incerity,  or  at  leaf!  confiftency,  was  then  a  crime.  Wolfey 
vas  the  patron  of  learned  men  ;  a  judge  and  munificent  en- 
ourager  of  the  polite  arts  ;  and  ought  to  be  confidered  as 
he  founder  of  Ch rift -church  college,  Oxford;  where,  as 

tell  as  in  other  places,  many  remains  of  his  magnificent 
cas  in  archite&ure  ftill  exift.  He  died  in  1530. 
WOLVERENE,  in  zoology.  See  Ursus. 
WOLVES-teeth,  of  a  horfe.  See  Farriery,  § 

XXV. 

WOMAN,  the  female  of  the  human  fpecies.  See 
doMo. 

WOMB,  or  Uterus.  See  Anatomy,  n°  108. 

WOOD  (Anthony),  an  eminent  biographer  and  anti- 
uarian,  was  the  fon  of  Thomas  Wood,  bachelor  of  arts  and 
f  the  civil  law,  and  was  born  at  Oxford  in  1632.  He  du- 
ied  at  Merton  college,  and  in  165^  took  the  degree  of 
nalfer  of  arts.  He  wrote,  1,  The  Hiftory  and  Antiquities 
Vol*  XVIII.  Part  II. 
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of  the  Univerflty  of  Oxford  ;  which  was  afterwards  transla¬ 
ted  into  Latin  by  Mr  Wafe  and  Mr  Peers,  under  the  title 
of  Hijloria  &  Antiquitates  Univerjitat's  Oxon'eajis,  2  vols  fo¬ 
lio.  2.  Athene  Oxonienfes  ;  or  an  exadl  Account  of  all  the 
Writers  and  Bifhops  who  have  had  their  Education  in  the 
Univerflty  of  Oxford,  from  the  Year  1500  to  1600,  2  vols 
folio  ;  which  was  greatly  enlarged  in  a  fecond  edition  pub- 
lifhed  in  1721  by  bifhop  Tanner.  Upon  the  fird  publica¬ 
tion  of  this  work  the  author  was  attacked  by  the  univerflty, 
in  defence  of  Edward  earl  of  Clarendon,  lord  high-chancellor 
of  England,  and, chancellor  of  the  univerflty,  and  was  like- 
wife  animadverted  upon  by  bifhop  Burnet  ;  upon  which  he 
publifhed  a  Vindication  of  the  Hidoriographer  of  the  Uni¬ 
verflty  of  Oxford.  He  died  at  Oxford  of  a  retention  of 
urine  in  169 

WOOD,  a  fubdance  whereof  the  trunks  and  branches 
of  trees  conlift.  It  is  compofed  of  a  number  of  concentric 
circles  or  zones,  one  of  which  is  formed  every  year  ;  confe- 
qnently  their  number  correfponds  to  the  age  of  the  tree. 
Thcfe  zones  vary  in  thicknefs  according  to  the  degree  of 
vegetation  that,  took  place  the  year  of  their  formation* 
They  are  alfo  of  different  degrees  of  thicknefs  in  different 
parts,  that  part  of  the  tree  which  is  moil  expofed  to  the  fun 
and  bell  fheltered  growing  failed ;  hence  in  this  country  that 
part  of  the  zone  which  looked  towards  the  fouth  while  the 
tree  was  growing  is  generally  thickeft.  The  innermod 
circle  or  zone  is  the  one  which  was  fird  formed,  the  outer- 
mod  was  formed  the  year  before  the  tree  was  cut  down. 
Thefe  zones  are  at  fird  very  foft  and  tender,  and  harden  by 
decrees  as  the  tree  becomes  older:  this  is  the  reafon  that 
the  middle  of  a  tree  is  fo  often  much  better  wood  than  the 
outfide  of  it. 

The  proper  lignious  part  of  the  wood  confifts  of  longitu¬ 
dinal  fibres,  difpofed  in  fafciculi.,  and  pofleffed  of  confiderable 
hardnefs.  It  is  this  longitudinal  dire&ion  of  the  fibres  that 
renders  it  fo  much  eafier  to  cleave  wood  lengthwife  than 
acrofs  the  tree  or  in  any  other  dire&ion.  See  Plant. 

Chemids  have  attempted  to  afeertain  the  ingredients 
which  enter  into  the  compofition  of  wood.  The  talk, 
however,  is  fo  difficult,  that  they  have  by  no  means  made 
the  fame  progrefs  that  they  have  done  in  analyfing  the  vari¬ 
ous  mineral  productions  of  nature.  When  wood  is  diddled, 
water  comes  over  fird;  foon  after  it  begins  to  be  impregna¬ 
ted  with  oil,  then  an  empyreumatic  oil  comes  over,  then 
carbonic  acid  gas,  then  hydrogen  gas,  and  ladly  carbonated 
hydrogen  gas:  a  coal  remains  behind,  which  is  compofed  of 
charcoal,  fixed  alkali,  various  earths,  and  fometimes  alfo  of 
feveral  neutral  falts  and  metallic  fubdances.  This  was  once 
looked  upon  by  chemids  as  a  perfeCl  analyfis,  and  it  was  fup- 
pofed  that  all  the  various  fubdances  above-mentioned  exided 
in  plants  in  their  proper  form.  But  this  is  now  known  to  be 
a  midake  :  the  a&ion  of  the  fire  produces  new  combinations  in 
the  ultimate  ingredients  of  the  plant,  and  thus  produces  new 
fubdances;  and  it  is  only  thefe  that  are  obtained  by  the  above 
procefs.  It  is  fufficient  however  to'fliow,  that  wood  is  com- 
p®fed  in  a  great  meafure  of  carbon,  oxygen,  and  hydrogen, 
combined  varioufly  and  in  unknown  proportions  with  one 
another;  as  mod  of  the  produ&s  of  the  didillation  can  be 
relolved  into  thefe  fubdances. 

There  are  many  varieties  of  wood  poffeffed  of  diftinguifli- 
ing  properties,  as  cedar,  box,  ebony,  &c.  See  thefe  articles. 

For  the  Method  of  Staining  or  Dyeing  Wood ,  fee  Turn¬ 
ing. 

For  more  complete  information  concerning  wood,  fee 
alfo  Plant,  Tree,  Strength  of  Materials . 

Foffil  Wood.  Foffil  wood,  or  whole  trees,  or  parts  of 
them,  are  very  frequently  found  buried  in  the  earth,  and 
that  in  different  ftrataj  fometimes  in  ftone,  but  more  ufually 
5  T  in 
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in  earth  ;  and  fometimes  in  fmall  pieces  loofe  arsons  gravel. 
Thefe,  acceording  to  the  time  they  have  lain  in  the  earth, 
or  the  matter  they  have  lain  among,  are  found  differently 
altered  from  their  original  date ;  feme  of  them  having  fuf- 
fered  very  little  change ;  and  others  being  fa  highly  im¬ 
pregnated  with  cr y ftalline,  fparry,  pyritical,  or  other  ex¬ 
traneous  matter,  as  to  appear  mere  maffts  of  done,  or 
lumps  of  the  common  matter  of  the  pyrites,  otc.  of  the  di- 
menfions,  and,  more  or  lefs,  of  the  internal  figure  of  the  ve¬ 
getable  bodies  into  the  pores  of  which  they  have  made  their 
way. 

The  fofffl  woods  which  we  find  at  this  day  ate,  accord¬ 
ing  to  thefe  differences,  arranged  by  Dr  Hill  into  three 
kinds  ;  x.  The  lefs  altered:  2.  The  pyritical:  and,  3.  The 
petrified. 

Of  the  trees,  or  parts  of  them,  lefs  altered  from  their  ori  - 
ginal  date,  the  greateft  (lore  is  found  in  digging  to  fmall 
depths  in  bogs,  and  among  what  is  called  peat  or  turf  earthy 
a  fubftance  ufed  in  many  parts  of  the  kingdom  for  fuel. 
In  digging  among  this,  ufually  very  near  the  furface,  im- 
menfe  quantities  of  vegetable  matter  of  various  kinds  are 
found  buried ;  in  fame  places  there  are  whole  trees  fcarce 
altered,  except  in  colour ;  the  oaks  in  particular  being  ufu- 
ally  turned  to^a  jetty  black  ;  the  pines  and  firs,  which  are 
alfo  very  frequent,  are  lefs  altered,  and  are  as  inflammable  as 
ever,  and  often  contain  between  the  bark  and  wood  a  black 
reiin.  Large  parts  of  trees  have  alfo  been  not  unfrequently 
met  with  unaltered  in  beds  of  another  kind,  and  at  much 
greater  depths,  as  in  the  ftrata  of  clay  and  loam,  among 
gravel,  and  fometimes  even  in  folid  (lone. 

Befide  thefe  harder  parts  of  trees,  there  are  frequently 
found  alfo  in  the  peat  earth  vaft  quantities  of  the  leaves  and 
fruit  and  catkins  of  the  hazel  and  finrular  trees  :  thefe  are 
ufually  mixed  with  fedge  and  roots  of  grafs,  and  are  fcarce 
at  all  altered  from  their  ufual  texture.  The  mod  common 
of  thefe  are  hazel-nuts  ;  but  there  are  frequently  found  alfo 
the  twigs  and  leaves  of  the  white  poplar ;  and  a  little 
deeper  ufually  there  lies  a  cracked  and  (battered  wood,  the 
crevices  of  which  are  full  of  a  bituminous  black  matter:  and 
among  this  the  ftones  of  plums  and  other  (lone-fruits  are 
fometimes  found,  but  more  rarely. 

In  this  (late  the  fruits  and  larger  parts  of  trees  are  ufu- 
ally  found  :  what  we  find  of  them  more  altered,  are  fome¬ 
times  large  and  long,  fometimes  fmaller  and  (horter  branch¬ 
es  of  trees,  fometimes  fmall  fragments  of  branches,  and  more 
frequently  fmall  (hapelefs  pieces  of  wood.  The  larger  and 
longer  brandies  are  ufually  found  bedded  in  the  ftrata  of 
itone,  and  are  more  or  lefs  altered  into  the  nature  of  the 
ftratum  they  lie  in.  The  (horter  and  fmaller  branches  are 
found  in  vaft  variety  in  the  ftrata  of  blue  clay  ufed  for  ma¬ 
king  tiles  in  the  neighbourhood  of  London.  Thefe  are 
prodigioufly  plentiful  in  all  the  clay -pits  of  this  kind,  and 
ufually  carry  the  whole  external  reftmblance  of  what  they 
once  were,  but  nothing  of  the  inner  (iruCture  ;  their  pores 
being  wholly  filled,  and  uudiftinguiftiably  clofed,  by  the 
matter  of  the  common  pyrites,  fo  as  to  appear  mere  fimple 
rnaffes  of  that  matter.  Thefe  fall  to  pieces  on  being  long  ex- 
pofed  to  moifture;  and  are  fo  impregnated  with  vitriol  that 
they  are  what  is  principally  ufed  for  making  the  green 
vitriol  or  copperas  at  Deptford  and  other  places. 

The  irregular  rnaffes  or  fragments  of  petrified  wood  are 
principally  of  oak,  and  are  mod  ufually  found  among  gravel; 
though  fometimes  in  other  ftrata.  Thefe  are  varioufly  al¬ 
tered  by  the  infinuation  of  cryftalline  and  ftony  particles  ; 
and  make  a  very  beautiful  figure  when  cut  and  poliflied,  as 
they  ufually  keep  the  regular  grain  of  the  wood,  and  (how 
exaCtly  the  feveral  circles  which  mark  the  different  years 
growth.  Thefe,  according  to  the  different  matter  which 


has  filled  their  pores,  affume  various  colours,  and  the  appear.  W< 
anceof  the  various  foflils  that  have  impregnated  them;  fame 
are  perfedlly  white,  and  but  moderately  hard  ;  others  of  aWo0' 
browuilh  black,  or  perfectly  black,  and  much  harder;  others  ~ 
of  a  reddifh  black,  others  yellowith,  and  others  greyifh,  and 
fame  of  a  ferruginous  colour.  They  are  of  different  weights 
alfo  and  hardneffes,  according  to  the  nature  and  quantity  of 
the  ftony  particles  they  contain  :  of  thefe  fame  pieces  have 
been  found  with  every  pore  filled  with  pure  pellucid  cryftal; 
and  others  in  large  rnaffes,  part  of  which  is  wholly  petrified 
and  feems  mere  (lone,  while  the  reft  is  crumbly  and  is  unal¬ 
tered  wood.  That  this  alteration  is  made  in  wood,  even  at 
this  time,  is  alfo  abundantly  proved  by  the  iuftances  of  wood 
being  put  into  the  hollows  of  mines,  as  props  and  fupports 
to  the  roofs,  which  is  found  after  a  number  of  years  as  truly 
petrified  as  that  which  is  dug  up  from  the  natural  Hrata  of 
the  earth.  In  the  pieces  of  petrified  wood  found  in  Ger¬ 
many,  there  are  frequently  veins  of  fpar  or  of  pure  cryftal, 
fometimes  of  earthy  fubftances,  and  often  of  the  matter  of 
the  common  pebbles:  thefe  fiagments  of  wood  fometimes 
have  the  appearance  of  parts  of  the  branches  of  trees  in  their 
natural  (late,  but  more  frequently  they  refemble  pieces  of 
broken  boards ;  thefe  are  ufually  capable  of  a  high  and  ele¬ 
gant  polifh. 

Many  fubftances,  it  is  certain,  have  been  preferved  in  the 
cabinets  of  collectors,  under  the  title  of  petrified  woody 
which  have  very  little  right  to  that  name.  But  where  the 
whole  outer  figure  of  the  wood,  the  exaCt  lineaments  of  the 
bark,  or  the  fibrous  and  fiftular  texture  of  the  ftriae,  and 
the  veftiges  of  the  utriculi  and  tracheae  or'air-veffels,  are  yet 
remaining,  and  the  feveral  circles  yet  vifible  which  denoted 
the  feveral  years  growth  of  the  tree,  none  can  deny  thefe 
fubftances  to  be  real  foflil  wood.  See  Petrifaction. 

Competition  for  preferring  Wood.  See  Chemistry, 

621  and  700. 

Wood  (fyiva),  in  geography,  a  multitude  of  trees  ex¬ 
tended  over  a  large  continued  track  of  land,  and  propaga¬ 
ted  without  culture.  The  generality  of  woods  only  con  (id 
of  trees  of  one  kind.— The  ancient  Saxons  had  fuch  a  vene¬ 
ration  for  woods,  that  they  made  them  fan&uaries. — It  is 
ordained,  that  none  (hall  deftroy  any  wood,  by  turning  it 
into  tillage  or  pailure,  See.  where  there  are  two  acres  or 
more  in  quantity,  on  pain  of  forfeiting  40  s.  an  acre,  by 
3 5*  Henry  VIII.  c.  17.  All  woods  that  are  felled  at  14 
years  growth,  are  to  be  preferved  from  deftru&ion  for  eight 
years;  and  no  cattle  put  into  the  ground  till  five  years  after 
the  felling  thereof,  &c.  13  Eliz.  c.  25.  The  burning  of 
woods  or  underwood  is  declared  to  be  felony  ;  alfo  thofe 
perfans  that  malicioully  cut  or  fpoil  timber-trees,  or  any 
fruit-trees,  &c.  (hall  be  fent  to  the  houfe  of  correction,  theie 
to  be  kept  three  months,  and  whipt  once  a  month. 

Wood- Cocky  in  ornithology.  See  Scolopax. 

WooD-Goat .  See  Capra. 

WoQD-Loufe.  See  On  1  sc  us. 

WooD-Pecher.  See  Pic  us. 

WOODMOTE.  See  Forest- Courts. 

WOODSTOCK,  a  town  of  Oxfordftiire,  in  England, 
pleafantly  feated  on  a  rifing  ground,  and  on  a  rivulet;  a  well 
compared  borough-town,  and  (ends  two  members  to  par¬ 
liament  \  but  is  chiefly  noted  for  Blenheim-houfe,  a  fine  pa¬ 
lace,  built  in  memory  of  the  viClory  obtained  by  the  duke 
of  Marlborough  over  the  French  and  Bavarians  in  Auguft 
j  704.  It  was  ereiled  at  the  public  expence,  and  is  one  of 
the  nobleft  feats  in  Europe.  One  of  the  paffages  to  it  is 
over  a  bridge  with  one  arch,  190  feet  in  diameter,  refem- 
bling  the  Rialto  at  Venice.  The  gardens  take  up  1 00  acres 
of  ground  ;  and  the  offices,  which  are  very  grand,  have 
room  enough  ta  accommodate  300  people.  The  apart- 
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Mmentft  of  the  palace  are  magnificently  furnifhed ;  and  the 
ftaircafea,  ftatues,  paintings,  and  tapeftry,  fufprifingly  fine. 
L  The  town  is  about  half  a  mile  from  the  palace,  having  fe- 
veral  good  inns ;  and  a  mariufa&ure  of  fteel  chains  for 
watches,  and  excellent  gloves.  It  is  8  miles  north  of  Ox¬ 
ford,  and  60  weft-north-weft;  of  London.  W.  Long.  1.  15. 

'  N.  Lat.  t;  1.  ;2. 

WOODWARD  (Dr  John),  was  born  in  1 665,  and 
educated  at  a  country  fchool,  where  he  learned  the  Latin 
and  Greek  languages,  and  was  afterwards  fent  to  London, 
where  he  is  laid  to  have  been  put  apprentice  to  a  linen- 
draper.  He  was  not  long  in  that  ftation,  till  he  became 
acquainted  with  Dr  Peter  Barwick,  an  eminent  phyfician, 
who  took  him  under  his  tuition  and  into  his  family.  Here 
he  profecuted  with  great  vigour  and  fuccefs  the  ftudy  of 
philofophy,  anatomy,  and  phyfic.  In  1692,  Dr  Stilling- 
fleet  quitting  the  place  of  profeffor  of  phyfic  in  Grefham 
college,  our  author  was  chofen  to  fucceed  him,  and  the  year 
,  following  was  ele&ed  F.  R.  S.  In  1695  he  obtained  the 

i  degree  of  M.  D.  by  patent  from  archbifhop  Tennifon  ;  and 
!  the  fame  year  he  publifhed  his  Effay  toward  a  Natural  Hi- 

ftory  of  the  Earth.  He  afterward  wrote  many  other  pieces, 
which  have  been  well  received  by  the  learned  world.  He 
founded  a  ledlure  in  the  univerfity  of  Cambridge,  to.  be  read 
there  upon  his  Effay,  &c.  and  handfomely  endowed  it.  He 
died  in  1728. 

WOOF,  among  manufa&urers,  the  threads  which  the 
weavers  {hoot  acrofs  with  an  inftiument  called  th Qfhuttle. 
See  Cloth. 

WOOKEY  or  Okry  Hole ,  a  remarkable  cavern  two  miles 
from  the  city  of  Wells  in  Somerfetftiire  ;  for  an  account  of 
which,  fee  the  article  Grotto. 

WOOL,  the  covering  of  fheep.  See  Ovis,  and  Sheep. 

Wool  refemhles  hair  in  a  great  many  particulars ;  but 
befides  its  finenefs,  which  conftitutes  an  obvious  difference, 
there  are  other  particulars  which  may  ferve  alfo  to  diftin- 

ii  guifti  them  from  one  another.  Wool,  like  the  hair  of  horfes, 
257  cattle,  and  moft  other  animals,  completes  its  growth  in  a 

year,  and  then  falls  off  as  hair  does,  and  is  fucceeded  by  a 
frefh  crop.  It  differs' from  hair,  however,  in  the  uniformity 
of  its  growth,  and  the  regularity  of  its  fhedding,  Every 
filament  of  wool  feems  to  keep  exadl  pace  with  another  in 
the  fame  part  of  the  body  of  the  animal ;  the  whole  crop 
fprings  up  at  once  ;  the  whole  advances  uniformly  together; 
the  whole  loofens  from  the  {kin  nearly  at  the  fame  pe- 
riod,  and  thus  falls  off  if  not  previoufly  ftiorn,  leaving  the 
animal  covered  with  a  fhort  coat  of  young  wool,  which  in 
its  turn  undergoes  the  fame  regular  mutations. 

Hairs  are  commonly  of  the  fame  thicknefs  in  every  part ; 
but  wool  conftantly  varies  in  thicknefs  in  different  parts, 
being  generally  thickeft  at  the  points  than  at  the  roots. 
That  part  of  the  fleece  of  fheep  which  grows  during  the 
1  winter  is  finer  than  what  grows  in  fummer.  This  was 
firft  obferved  by  Dr  Anderfon,  the  editor  of  the  Bee,  and 
publifhed  in  his  Obfervations  on  the  Means  of  exciting  a  Spirit 
of  National  Induflry. 

While  the  wool  remains  in  the  ftate  it  was  firft  ftiorn  off 
the  fheep’s  back,  and  not  forted  into  its  different  kinds,  it 
is  called fliece.  Each  fleece  confifts  of  wool  of  divers  qua¬ 
lities  and  degrees  of  finenefs,  which  the  dealers  therein  take 
care  to  feparate.  The  French  and  Englifh  ufually  feparate 
each  fleece  into  three  forts,  viz.  1.  Mother- wool,  which  is 
that  of  the  back  and  neck.  2.  The  wool  of  the  tails  and 
legs.  3.  That  of  the  breaft  and  under  the  belly.  The 
Spaniards  make  the  like  divifion  into  three  lorts,  which 
they  call  prime ,  fecond ,  and  third ;  and  for  the  greater  eafe, 
denote  each  hale  or  pack  with  a  capital  letter,  denoting  the 
fort.  If  the  triage  or  feparation  be  well  made,  in  15  bales 


there  will  be  1 2  marked  R,  that  is,  refine,  or  prime  ;  two 
marked  F,  for  fine,  or  fecond  ;  and  one  S,  for  thirds. 

The  wools  moft  efteemed  are  the  Englifti,  chiefly  thofe 
about  Leominfter,  Cotfwold,  and  the  Ifle  of  Wight  ;  the 
Span’fh,  principally  thofe  about  Segovia  ;  and  the  French, 
about  Berry  :  which  laft  are  faid  to  have  this  peculiar  pro¬ 
perty,  that  they  will  knot  or  bind  with  any  other  loit ; 
whereas  the  reft  will  only  knot  with  their  own  kind. 

Among  the  ancients,  the  wools  of  Attica,  Megara,  La- 
odicea,  Apulia,  and  efpecially  thofe  of  Tarentum,  Parma, 
and  Altino,  were  the  moft  valued.  Varro  affures  us,  that  the 
people  there  ufed  to  clothe  their  fheep  with  {kins,  to  fecure 
the  wool  from  being  damaged. 

Of  late  a  great  deal  of  attention  has  been  paid  to  wool 
in  this  country,  as  well  as  feveral  others.  Several  very 
fpirited  attempts  have  been  made  to  improve  it,  by  intro¬ 
ducing  fuperior  breeds  of  fheep,  and  better  methods  of  ma¬ 
naging  them.  For  this  pur  pole  has  been  formed  the  Bri - 
tifh  Wool  Society . 

Britijh  Wool  Society ,  an  affociation  formed  for  the  pur- 
pofe  of  obtaining  the  beft  breeds  of  fine-wooiled  {beep, 
with  a  view  of  alcertaining,  by  a&ual  experiments,  how  far 
each  fpecies  or  variety  is  calculated  for  the  climate  of  Great 
Britain  ;  the  qualities  of  their  wool  refpe&ively ;  the  ufes 
to  which  each  kind  of  wool  could  be  moft  profitably  em¬ 
ployed  in  different  manufactures  ;  and  the  comparative  value 
of  each  fpecies  of  ftieep,  fo  far  as  the  fame  can  be  deter¬ 
mined. 

Attention  had  for  fome  time  been  paid  by  the  Highland 
Society  to  a  famous  breed  of  fine-woolled  fheep  in  Shet¬ 
land  ;  but  it  occurred  to  Sir  John  Sinclair  of  Ulbfter,  ba¬ 
ronet,  and  to  Dr  James  Anderion,  well  known  as  the  au¬ 
thor  of  many  ufeful  publications,  that  the  improvement  of 
Britifti  wool  was  a  matter  of  too  much  importance  to  be 
entrufted  to  a  fociety  which  is  obliged  to  devote  its  atten¬ 
tion  to  fuch  a  variety  of  obje&s  as  the  general  improvement 
of  the  Highlands  of  Scotland.  The  latter  of  thefe  gentle¬ 
men,  therefore,  in  an  Appendix  to  the  Report  of  the  Com¬ 
mittee  of  the  Highland  Society  of  Scotland,  for  the  year 
1790,  propofed  the  plan  of  a  patriotic  affociation  for  the  im¬ 
provement  of  Britijh  wool ;  and  the  former,  who  was  con¬ 
vener  of  the  committee  to  whom  the  fubjedt  of  Shetland 
wool  had  been  referred,  wrote  circular  letters,  recommend¬ 
ing  the  plan.  The  confequer.ee  of  which  was,  that,  on  the 
31ft  of  January  1791,  feveral  noblemen  and  gentlemen  of 
the  higheft  refpedlability  met  in  Edinburgh,  and  confti- 
tuted  themfelves  into  a  Society  for  the  Improvement  of  Britijh 
Wool.  Of  this  fociety  Sir  John  Sinclair  was  ele&ed  preii- 
dent;  after  which,  in  an  excellent  fpeech,  he  pointed  out  to 
the  members  the  obje&s  of  the  inftitution,  the  means  by 
which  thofe  objedts  could  be  attained,  and  the  advantages 
which  would  refult  from  their  united  labours.  This  addrefg 
was  afterwards  printed  by  order  of  the  fociety. 

'Hie  particular  breeds  of  fheep  to  which  the  fociety  pio- 
pofed  to  diredl  its  attention,  were  ftieep  for  the  hilly  parts 
of  Scotland ;  ftieep  for  the  plains,  or  the  Lowland  breed ; 
and  fheep  for  the  ifiands.  They  were  to  try  experiments 
alfo  with  fheep  from  foreign  countries,  diftinguifhed  by  any 
particular  property. 

The  principal  objedts  which  the  members  had  in  view, 
during  the  firlt  year  of  their  affociation,  were,  1.  To  col¬ 
lect  fpecimens  of  the  beft  breeds  which  Great  Britain  at 
that  period  afforded,  in  order  to  afeertain  the  degree  of 
perfection  to  which  fheep  had  already  been  brought  in  this 
kingdom.  2.  To  procure  from  every  country,  diftinguifh- 
ed  for  the  quality  of  its  fheep  and  wool,  fpecimens  of  the 
diffeient  breeds  it  poffeffed,  in  order  to  aicertain  how  far 
the  original  breed,  or  a  mixed  breed  from  it  and  the  native 
5  T  z  fheep 


Wool. 


WOO  r  884  ]  woo 


Woolcey.  flieep  ©f  the  country,  could  thrive  in  Scotland.  3.  To  dif- 
^  v  ^  perfe  as  much  as  peffible  all  thefe  breeds,  both  foreign  and 
domeilic,  over  the  whole  kingdom,  wherever  proper  per- 
i'ons  could  be  found  to  take  charge  of  them,  in  order  to  try 
experiments  on  a  more  extenfive  icale  than  the  fociety  itfelf 
could  do  ;  to  fpread  information,  and  to  excite  a  fpirit  for 
the  improvement  of  flieep  and  wool  in  every  part  of  the 
country. 

Sir  John  Sinclair  had  previoufly  coiledted  a  flock,  con¬ 
fining  of  iheep  of  the  spanifh,  Herefordfhire,  Southdown, 
Cheviot,  Lomond  hills,  and  Shetland  breeds,  and  of  a  mix¬ 
ed  breed  from  thefe  different  fheep.  This  flock  amounted 
to  ito  rams,  ewes,  and  lambs.  JVL  D’Aubenton,  in  con* 
fequonce  of  a  correfpondence  with  Sir  John  Sinclair,  lent 
over  to  the  fociety  ten  rams  and  live  ewes,  of  real  Spanifh 
breed,  which  had  been  originally  intruded  to  his  care  by 
the  late  king  of  France:  thefe,  after  encountering  a  num¬ 
ber  of  obllacles,  and  after  being  ftopped  and  threatened  to 
be  (laugh tered  at  the  cuftomhoufe  of  Brighthelmftone  for 
the  ufe  of  the  poor,  arrived  fafe  at  Leith.  Lord  Sheffield, 
at  the  lame  time,  fent  to  the  fociety  four  rams  and  lix  ewes 
of  the  Southdown  and  Spanifh  breeds.  Mr  Bifhton  of 
Kilfall,  in  Shropfhire,  prefented  them  with  three  Hereford 
rams,  reckoned  by  many  the  bed  breed  in  England  ;  the 
fociety  at  the  lame  time  ordered  150  ewes  of  the  fame 
breed,  and  two  ewes  of  the  Long  Mountain  breed,  reckon¬ 
ed  the  belt  in  Wales,  to  be  fent  ah  ng  with  them.  They 
purchafed  57  rams  and  173  ewes  of  the  Cheviot  breed, 
reckoned  the  belt  in  Scotland,  for  the  hilly  parts  of  the 
country.  Lord  Daer  fent  them  20  ewes  of  an  excellent 
breed,  which  exilled  at  Mochrum  in  Galloway.  The  late 
earl  of  Ox  ord  fent  them  in  a  prefent  three  rams  of  the 
Norfolk  eroded  by  the  Cape  of  Good  Hope  breed.  Mr 
Ifaac  Grant  junior  of  Leghorn,  in  conjunction  with  Mr 
Sibbald  merchant  at  Leith,  prefented  them  an  Apulian  ram 
and  ewe;  the  ram  arrived  in  fafety,  but  the  ewe  unfoitu- 
nately  died  on  the  paffage.  Mr  Baron  Seton  of  Prefton, 
in  Lfomhgowfhire,  lent  them  a  ram  and  two  ewes  or  a 
Spanifh  breed,  which  had  been  for  lome  time  kept  in  Swe¬ 
den  unmixed  with  any  other.  They  purchafed  100  ewes  of 
a  fmall  breed  exifting  in  the  parifh  of  Leuchars  in  Fife, 
much  refembling  the  Shetland.  The  Right  Honourable 
William  Conynghame  of  Ireland  fent  them  1 1  Spanifh 
rams,  7  Spanifh  ewes,  1  >  three-fourth  breed  and  16  one-half 
breed  Spanifh  and  Irifh  ewes.  Lord  Sheffield  fent  them 
8  rams  and  1  8  ewes ;  and  his  Majefty  made  them  a  prelent 
of  two  rams. 

Thus,  in  the  courfe  of  one  year,  the  fociety  acquired  by 
donation  or  purchafe  about  800  fheep  of  different  forts  and 
ages,  and  many  of  them  from  foreign  countries  :  about  500 
of  thefe  were  dillributed  over  different  parts  of  Scotland, 
the  greater 'number  of  which  were  fold  to  gentlemen  anxious 
to  promote  the  views  of  the  fociety,  and  well  qualified  to 
make  experiments  011  the  different  bieeds  which  they  had 
obtained.  The  greatdl  part  of  the  remainder  were  taken 
by  different  gentlemen  who  kept  them  for  the  fociety,  and 
according  to  their  dire&ions,  without  any  ex  pence. 

It  is  impoffible  to  produce  an  inftance  of  lo  much  having 
'  been  accomplifhed  by  a  fociety  of  private  individuals  in  fo 
fhort  a  time.  Nor  was  this  all ;  the  fame  year  Mr  Andrew 
Kerr,  a  very  intelligent  fheep-farmer  on  the  borders  of 
England,  was  fent,  at  the  expence  of  the'  fociety,  to  exa¬ 
mine  the  flate  of  fheep-iarn-ing  along  the  ealt  coall  of 
Scotland  and  the  interior  parts  of  the  Highlands.  His 
tour  was  printed  by  order  of  the  fociety,  and  contains  the 
firft  intimation  of  t,he  poffibility  of  the  Cheviot  breed  thri¬ 
ving  in  the  north  of  Scotland. 

In  the  year  1 792,  Meffrs  Redhead,  Laing,  and  Marfhall, 
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were  fent  by  the  fociety,  to  make  a  furvey  of  the  flate  of  \y0<>u 
fheep-farming  through  fome  of  the  principal  counties  of  Wool, 
England  ;  the  refult  of  which  was  alfo  publifhed  by  the  fo.  — v 
ciety,  and  contains  more  information  on  the  fubjedf  of  the 
different  breeds  of  England  than  any  work  hitherto  pub¬ 
lilhed  ;  and  in  1794,  Mr  John  Naifmytli  was  fent  on  a  tour 
through  the  fouthern  diftridsof  Scotland,  which  completed 
the  circuit  of  almoft  the  whole  kingdom. 

Thus  a  few  private  individuals,  unaided  by  the  public 
purfc,  had  boldnefs  enough  to  undertake  afeertaining  the 
comparative  value  of  the  different  kinds  of  fheep  i?i  their 
own  country,  and  to  introduce  fome  of  the  moil  celebrated 
breeds  of  other  countries,  and  fncceeded  in  the  fpirited  at- 
tempt.  It  is  impoffible  in  this  place  to  flate  more  minute¬ 
ly  the  various  other  tranfa&ions  of  the  fociety;  to  enter 
into  any  detail  of  the  premiums  given  by  this  refpedlable 
inflitution  for  the  improvement  of  the  celebrated  Shetland 
breed;  or  to  explain  how,  as  if  it  were  by  magic,  in  a  coun¬ 
try  where  the  manufacture  of  wool  was  little  known,  arti¬ 
cles  manufactured  of  that  material  were  made,  rivalling,  and 
in  fome  cafes  furpaffing,  the  molt  celebrated  fabrics  of  other 
countries.  A  war  having  unfortunately  arifen,  it  became 
impoffible  to  pay  the  fame  attention,  or  to  carry  on  with 
the  fame  fuecefs,  novel  enterprises ;  even  old  eflablifhments 
often  fall  a  facrffice  amidlt  the  horrors  of  war.  The  ut- 
moft  that  the  Britifh  Wool  Society  could  expet  to  do, 
was  to  preferve  the  inflitution  in  fuch  a  Hate,  that  when 
peace  {hall  be  happily  reflored  it  may  revive  with  double 
energy  and  fpirit. 

WOOLS  I  ON  (Thomas),  an  Englifh  divine,  was  born 
at  Northampton  in  1669,  and  educated  at  Cambridge.  His 
firft  appearance  in  the  learned  world  was  in  1705,  in  a 
work  intitled,  1  he  old  Apology  for  the  Truth  of  the 
Chriftian  Religion,  againft  the  Jews  and  Gentiles,  revived. 

He  afterward  wrote  many  pieces  :  but  what  made  the  moft 
nolle,  were  his  Six  Dileourfes  on  the  Miracles  of  Chrift  ; 
which  occaiioned  a  great  number  of  books  and  pamphlets 
upon  the  fubjedl,  and  raifed  a  profecution  againft  him.  At 
his  trial  in  Guildhall,  before  the  lord  chief-jullice  Raymond, 
he  fpoke  feveral  times  himfdf;  and  urged,  that  “he  thought 
it  very  hard  that  he  fhould  be  tried  by  a  let  of  men  who, 
though  other  wife  very  learned  and  worthy  p&rfons,  were  no 
more  judges  of  the  fubje&s  on  which  he  wrote,  than  himfelf 
was  a  judge  of  the  mod  crabbed  points  of  the  law.”  He 
was  fentenced  to  a  year’s  imprifonment,  and  to  pay  a  fine 
of  1  ool.  He  purchafed  the  liberty  of  the  rules  of  the 
King’s  bench,  where  he  continued  after  the  expiration  of 
the  year,  being  unable  to  pay  the  fine.  The  greatdl  ob- 
ftruCtion  to  his  deliverance  from  confinement  was,  the  obli¬ 
gation  of  giving  fecurity  not  to  offend  by  any  future  wri¬ 
tings,  he  being  refolved  to  write  again  as  freely  as  before. 

W  htlfh  lome  fuppofed  that  this  author  wrote  with  the  fet¬ 
tled  intention  of  fubverting  Chriftianity  under  the  pretence 
of  defending  it,  others  believed  him  difordered  in  his  mind  ^ 
and  many  circumftances  concurred  which  gave  countenance 
to  this  opinion.  He  died,  January  27.  1732-3,  after  an 
illnels  of  four  days  ;  and,  a  few  minutes  before  his  death, 
uttered  thefe  words  :  “  This  is  a  ffruggle  which  all  men 
muft  go  through,  and  which  I  bear  not  only  patiently,  but 
with  willingnefs.”  His  body  was 'interred  in  St  George’s 
church-yard,  Southwark. 

WOOLWICH,  a  town  in  Kent,  with  a  market  on  Fri¬ 
days,  but  no  fair.  It  is  feated  on  the  river  Thames,  and 
of  great  note  for  its  fine  docks  and  yards,  where  men  of 
war  are  built ;  as  alfo  for  its  vail  magazines  of  great  guns, 
mortars,  bombs,  cannon- bafts,  powder,  and  other  warlike 
llores.  It  has  likewife  an  academy,  where  the  mathematics 
are  taught,  and  young  officers  inftruded  in  the  military  art. 
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It  is  nine  miles  eafl  of  London. 
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WORCESTER,  in  Latin  Wtgorma ,  the  capital 
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county  of  England  of  the  fame  name. 

Severn,  but  fo  low  that  it  can  hardly  be  feen 
clofe  upon  it.  It  is  fuppofed  to  be  the  Branonium  of  An¬ 
toninus,  the  Branogenium  of  Ptolemy,  and  to  have  been 
built  by  the  Romans  to  awe  the  Britons  on  the  other  fide 
of  the  Severn.  It  was  made  an  epifcopal  fee  about  the  year 
680  by  Sexulphus  bifhop  of  the  Mercians  ;  but  the  prefent 
cathedral  was  begun  by  Wulfton  in  the  year  1084.  The 
town  hath  been  feveral  times  burnt  down  :  firft,  in  1041, 
by  Hardicanute,  who  alfo  maffacred  the  citizens  ;  fecor.d- 
ly,  not  long  after  William  Rufus’s  time ;  and  a  third  time, 
when  king  Stephen  bdieged  and  took  it.  Here,  in  latter 
times,  w&s  fought  that  battle,  in  which  Charles  II.  with 
his  Scots  army,  was  defeated  by  Cromwell.  In  a  garden, 
near  the  fouth  gate  of  the  city,  where  the  adtion  was  hot- 
teft,  the  bones  of  the  ilain  are  often  dug  up.  It  had  for¬ 
merly  ftrong  walls  and  a  caftle ;  but  thefe  have  been  demo- 
lifhed  long  ago.  It  is  now  a  large  city,  the  flreets  broad 
and  well  paved,  and  fome  of  them  very  regular  and  well 
built,  particularly  Foregate- ft rect  ;  fo  that  in  general  it  is 
a  very  agreeable  place.  The  cathedraj  is  a  ftately  edifice, 
and  among  other  monuments  in  it  are  thofe  of  king  John, 
of  Arthur,  elder  brother  to  Henry  VIII.  and  of  the  coun- 
tefs  of  Saliftmry,  who  gave  occafion  to  the  inftitution  of 
the  older  of  the  Garter.  There  are  feven  or  eight  hofpi- 
tals  in  and  about  the  city ;  of  which  that  built  and  endow¬ 
ed  by  Robert  Berkley  of  Spetchley,  Efq;  is  a  very  noble 
one.  There  is  a  fchool  founded  by  Henry  VIII.  three 
other  fchools,  and  fix  charity-fchools.  The  Guildhall  and 
the  workhonfe  are  ftately  ftru&ures.  The  churches,  St 
Nicholas  and  All-Saints,  have  been  lately  rebuilt,  and  are 
very  handfome  edifices.  The  city  carries  on  a  great  trade ; 
for  which  it  is  chiefly  indebted  to  its  fituation  upon  the 
Severn.  A  prodigious  number  of  people  are  employed  in 
and  about  it  in  the  manufacture  of  broad-cloth  and  gloves. 
The  Welch  inhabit  a  part  of  it,  and  fpeak  their  own  lan¬ 
guage.  Its  market  is  well  fupplied  with  provifions,  corn, 
and  cattle,  and  its  quay  is  much  frequented  by  {hips.  By 
a  charter  from  James  I.  it  is  governed  by  a  mayor,  fix  al¬ 
dermen,  who  are  juftices  of  the  peace,  and  chofen  out  of 
24  capital  citizens ;  a  fheriff,  the  city  being  a  county  of  it- 
felr,  a  common  council,  conflfting  of  48  other  citizens,  out 
of  which  two  chamberlains  are  yearly  chofen,  a  recorder, 
town-clerk,  two  coroners,  a  fword-bearer,  13  conftables, 
and  four  ferjeants  at  mace.  Of  the  bifhops  of  this  fee, 
there  have  been,  it  is  faid,  one  pope,  four  faints,  feven  lord 
high-chancellors,  1 1  archbifhops,  two  lord  treafurers,  one 
chancellor  to  the  queen,  one  lord  prefident  of  Wales,  and 
one  vice-preftdent.  The  city  at  prefent  gives  title  of  earl 
and  marquis  to  the  duke  of  Beaufort.  W.  Long.  i.  55. 
N.  Lat  52.  10. 

Worcester  (earl  of).  SeeTiPTOFr. 

WORCESTERSHIRE,  a  county  of  England,  bound¬ 
ed  by  Warwickfhire  on  the  eaft,  by  Gloucefterfhire  on  the 
fouth,  by  the  counties  of  Hereford  and  Salop  on  the  weft, 
and  on  the  north  by  Staffordfhire.  According  to  Temple- 
man,  it  is  36  miles  in  length,  28  in  breadth,  and  about  130 
in  circumference,  within  which  it  contains  feven  hundreds, 
and  a  part  of  two  others,  1 1  market  towns,  of  which  three  are 
boroughs,  one  city,  namely  Worcejler ,  152  parifhes,  about 
540,000  acres,  and  103,000  inhabitants. 

This  being  an  inland  county,  well  cultivated,  and  free 
from  lakes,  marfhes,  or  ftagnant  waters,  the  air  is  very  fweet 
and  whole  fome  all  over  it.  The  foil  in  general  is  very  rich, 
producing  corn,  fruit,  efpecially  pears,  of  which  they  make 
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N.  Lat.  a  great  deal  of  perry  ;  hops,  and  pafture.  The  hills  are 
covered  with  fheep,  and  the  meadows  with  cattle.  Hence  ^ 
of  a  they  have  wool,  cloth,  fluffs,  butter,  and  cheefe  in  abun¬ 
dance.  They  are  alfo  well  fupplied  with  fuel,  either  wood 
or  coal,  andTalt  from  their  brine  pits  and  fait  fprings.  Of 
the  laft  they  have  not  only  enough  for  themfelves,  but  ex¬ 
port  large  quantities  by  the  Severn  ;  which  noble  river,  to 
the  great  convenience  and  emolument  of  the  inhabitants, 
runs  from  north  to  foiith  through  the  very  middle  of  the 
country,  enriching  the  foil,  and  yielding  it  plenty  of  fifh, 
and  an  eafy  expeditious  conveyance  of  goods  to  and  from 
it.  The  other  rivers  by  which  it  is  watered  are  the  Stour, 
Avon,  Teme,  8c c.  It  fends  nine  members  to  parliament, 
viz.  two  for  the  county,  two  for  the  city  of  Worcefter, 
two  for  Droit wich,  two  for  Evefham,  and  one  for  Bewd- 
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Work. 


lev  ;  and  lies  in  the  diocefe  of  Worcefter,  and  Oxford  cir¬ 
cuit. 

WORD,  in  language,  an  articulate  found  defigned  to 
reprefent  fome  idea  or  notion.  See  Grammar  and  Lan¬ 
guage.  See  alfo  Logic,  Part  I.  chap.  r. 

Word,  or  Watch- Word,  in  military  affairs,  is  fome  pecu¬ 
liar  word  or  ientence,  by  which  the  foldieis  know  and  di- 
ftinguifh  one  another  in  the  night,  8c c.  and  by  which  fpies 
and  defigning  perfons  are  difeovered.  It  is  ufed  alfo  to  pre¬ 
vent  furprifes.  The  word  is  given  out  in  an  army  every 
night  to  the  lieutenant,  or  major-general  of  the  day,  who* 
gives  it  to  the  majors  of  the  brigades,  and  they  to  the  ad¬ 
jutants  ;  who  give  it  fir  ft  to  the  field-officers,  and  afterwards 
to  a  ferjeant  of  each  company,  who  carry  it  to  the  fubal- 
terns.  In  garrifons  it  is  given  after  the  gate  is  fhut  to  the 
town  major,  who  gives  it  to  the  adjutants,  and  they  to  the 
ferjeants. 

Words  of  Command .  See  Exercise  and  Manual. 

Signals  by  the  Drum ,  made  ufe  of  in  exercifing  of  the  Armyr 
infead  of  the  Word  of  Command ,  viz . 

Signals  by  the  drum .  Operations . 

J Jhort  roll,  T o  caution. 

To  perform  any  diflindt  thing. 

To  form  the  line  ot  battalion. 

To  advance,  except  when  intended 
for  afalute. 

To  advance  quick. 

To  march  and  charge. 

To  retreat. 

To  halt. 

To  perform  the  flank  firing. 

To  open  the  battalion* 

To  form  the  column. 

To  double  divifions.- 
To  form  the  fquare. 

To  reduce  the  fquare  to  the  column. 
To  make  ready  and  fire. 

To  ceafe  firing,. 

To  bring  or  lodge  the  colours. 
WORK,  in  the  manege.  To  work  a  horfe,  is  to  exer* 
cife  him  at  pace,  trot,  or  gallop,,  and  ride  him  at  the  ma¬ 
nege.  To  work  a  horfe  upon  volts,  or  head  and  haunches < 
in  or  between  two  heels,  is  to  paflage  him,  or  make  him  go; 
fide  wife  upon  parallel  lines. 

To  Work, -mien language,  is  to  . direct  the  movements  of  a 
{hip,  by  adapting  the  fails  to  the  force  and  dire&ion  of  the. 
wind.  See  Seamanship. 

Work,  Carpenters,  Clock,  Crown,  Field,  Fire,  Fret,  Gro~ 
tefque,  Horn,  Mofatc.  See  the  feveral  articles,  together  with 
Fortification  and  Pyrotechney. 

WoRK-Houfe,  a  place  where  indigent,  vagrant,  and 
idle  people,  are  fet  to  work,  and  fupplied  with  food  and 
clothing. 

6  Work*- 


A  flam. 

To  arms. 

The  march. 

The  quick  march. 

The  point  of  war , 
The  retreat. 

Drum  ceafing, 

Two  Jhort  rolls, 

The  dragoon  march , 
T he  grenadier  march , 
The  troop , 

The  long  roll,- 
The  grenadier  march. 
The  preparative ,  . 

The  general 
Two  long  rolls. 
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Work. 
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Work-houfes  arc  of  two  kinds,  or  at  lead  arc  employed 
^  for  two  different  purpofes.  Some  arc  ui'ed  as  prifons  for 
vagrants  or  ftnrdy  beggars,  who  are  there  confined  and 
compelled  to  labour  for  the  benefit  of  the  fociety  which 
maintains  them  ;  wliilft  others,  fometimes  called' poor-houfes, 
are  charitable  afylums  for  fuch  indigent  perfons  as  thiough 
age  or  infirmity  are  unable  to  fupport  themfelves  by  their 
own  labour.  The  former  kind  of  work  houfe,  when  under 
proper  management,  may  be  made  to  ferve  the  beft  of  pur¬ 
poses  ;  of  the  latter  we  are  acquainted  with  none  which  en¬ 
tirely  commands  our  approbation. 

To  make  confinement  in  a  work-houfe  operate  to  the  cor* 
region  of  vagrants  and  diforderly  perfons  (and  if  it  produce 
iiot  this  effeCl  it  can  hardly  be  confidered  as  a  beneficial 
xaftitution),  the  prifoners  fhould  be  fhut  up  in  ieparate  cells, 
and  compelled  to  labour  for  their  own  fubfiftence.  A  crew 
of  thieves  and  vagabonds  affociating  with  each  other  is  a 
hell  upon  earth,  in  which  every  individual  is  hardened  in  his 
crimes  by  the  countenance  and  convention  of  his  compa¬ 
nions  ;  ana  wretches  who,  when  at  liberty,  choofe  to  beg  or 
ileal  rather  than  to  earn  a  comfortable  livelihood  by  honeff 
induftry,  will  fubmit  to  any  punifhment  which  a  humane 
overfeer  can  infli&  rather  than  work  foi  the  benefit  of 
others.  No  purifhment  indeed  will  compel  a  vagrant  to 
labour.  He  may  affume  the  appearance  of  it,  but  he  will 
make  no  progrefs  ;  and  the  pretext  of  fleknefs  or  weaknefs 
is  ever  at  hand  for  an  excufe.  Hence  it  is  that  thieves  and 
ilrnmpets  are  too  often  difniiffed  from  work-houfes  and 
bridewells  ten  times  more  the  children  of  the  devil  than 
when  they  entered  them. 

To  remedy  thefe  evils,  we  can  think  of  no.  better  method 
than  to  confine  each  prifoner  in  a  cell  by  himfelf,  and  to 
furnifh  him  daily  with  fuch  an  allowance  of  bread  and  wa¬ 
ter  as  may  preferve  him  from  immediate  death  ;  for  the  only 
compulfion  to  make  fuch  men  work  ferioufly  is  the  fear  of 
want,  and  the  only  way  to  reform  them  is  to  leave  them  to 
their  own  meditations  on  the  confequences  of  their  pafl 
condudl.  There  are  furely  very  few  perfons,  if  any,  whofc 
averfion  from  labour  would  not  be  conquered  by  the  pinch- 
ings  of  hunger  and  the  certain  profpeCt  of  periftiing  by 
famine  ;  and  it  is  to  be  hoped  that  there  are  not  many  fo 
totally  divefled  of  every  latent  principle  of  virtue  as  not  to 
be  brought  by  fuch  folitude  to  a  due  fenfe  of  their  former 
wickednefs.  Should  one  or  two,  however,  be  occafionally 
found  fo  very  obdurate  as  to  fuffer  themfelves  to  perifh  rather 
than  work,  their  deaths  would  prove  a  falutary  beacon  to 
others,  and  their  blood  would  be  on  their  own  heads  ;  for 
we  have  the  exprefs  command  of  St  Paul  himfelf,  that  “  if 
any  will  not  work,  neither  fhould  he  eat.” 

No  doubt  it  would  be  proper  that  the  meditations  of 
vagabonds  confined  in  a  work-houfe  fhould  be  dire&ed  by 
the  private  admonitions  of  a  pious  and  intelligent  clergy¬ 
man  ;  but  it  is  not  every  clergyman  who  is  qualified  to  dif- 
charge  fuch  a  duty.  If  he  be  actuated  by  a  zeal  not  ac¬ 
cording  to  knowledge,  or  if  he  have  not  with  equal  care 
lludied  human  nature  and  the  word  of  God,  his  admonitions 
will  be  more  likely  to  provoke  the  profane  ridicule  of  his 
auditor,  and  harden  him  in  his  wickednefs,  than  to  excite  in 
his  bread:  fuch  forrow  for  his  fins  as  fhall  “  bring  forth 
fruits  meet  for  repentance.”  To  render  the  inftru&ion 
ot  thieves  and  vagrants  of  any  ufe,  it  mufl  be  accurately 
adapted  to  the  caie  of  each  individual ;  and  however  excel¬ 
lent  it  may  be  in  itfelf,  it  will  not  be  liftened  to  unlefs  of¬ 
fered  at  feafons  of  uncommon  ferioufnefs,  which  the  inftruc- 
tor  fhould  therefore  carefully  obferve. 

'That  fuch  wholefome  feverity  as  this  would  often  reform 
the  inhabitants  of  woik -houfes,  appears  extremely  probable 
from  the  effe&s  of  a  fimilar  treatment  of  common  proftitutes 
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mentioned  by  Lord  Karnes  in  Im  Sketches  of  the  Wilcny 
of  Man  :  “  A  number  of  thofe  wretches  were  in  Edinburgh  Wef 


confined  in  a  houfe  of  corredion,  on  a  daily  allowance' 'of" 
threepence,  of  which  part  was  embezzled  by  the  iervants  of 
the  houfe. ^  Pinching  hunger  did  not  reform  their  manners} 
for  being  abfoiutely  idle,  they  encouraged  each  other  in  vice, 
waiting  impatiently  for  the  hour  of  deliverance.  Mr  Stir¬ 
ling  the  fuperintendant,  with  theconfent  of  the  magiftrates, 
removed  them  to  a  clean  houfe  ;  and  inftead  of  money,  ap- 
pointed  for  each  a  pound  of  oat-meal  daily,  with  fait, 


water,  and  fire  for  cooking.  Relieved  now  from  diftrefs, 


they  longed  for  comfort.  What  would  they  not  give  for 
milk  or  ale  ?  Work  (fays  he)  will  procure  you  plenty.  To 
fome  who  offered  to  fpin,  he  gave  flax  and  wheels,  engaging 
to  pay  them  half  the  price  of  their  yarn,  retaining  the  other 
halt  for  tne  materials  furnifhed.  The  i pinners  earned  about 
ninepence  weekly  ;  a  comfortable  addition  to  what  they 
had  before.  The  reft  undertook  to  fpin,  o~e  after  another; 
and  before  the  end  of  the  firft  quarter  they  were  ail  of 
them  intent  upon  work.  It  was  a  branch  of  his  plan  to 
let  free  fuch  as  merited  that  favour  ;  and  fome  of  them  ap¬ 
peared  to  be  fo  thoroughly  reformed  as  to  be  in  no  danaer 
of  a  relapfe.” 

Work-houfes  ere&ed  as  charitable  afylums  appear  to  us, 
in  every  view  that  we  can  take  of  them,  as  inftitutions  which 
can  ierve  no  good  purpofe.  Economy  is  the  great  motive 
which  inclines  people  to  this,mode  of  providing  for  the  poor. 

There  is  comparatively  but  a  very  fmall  number  of  mankind 
in  any  country  fo  aged  and  infirm  as  not  to  be  able  to  con¬ 
tribute,  in  fome  degree,  to  their  fubfiftence  by  their  own 
labour  ;  and  in  fuch  houfes  it  is  thought  that  proper  work 
may  .  be  provided  for  them,  fo  that  the  public  fhall  have 
nothing  to  give  in  charity  but  what  the  poor  are  abfoiute¬ 
ly  unable  to  procure  for  themfelves.  It  is  imagined  like- 
wife,  that  numbers  collected  at  a  common  table,  can  be 
maintained  at  lefs  expence  than  in  feparate  houfes  ;  and  foot 
foldiers  are  given  for  an  example,  who  could  not  live  on 
their  pay  if  they  did  not  me  fa  together.  But  the  cafes  are 
not  parallel.  “  Soldiers  having  tlie  mangement  of  their 
pay,  can  club  for  a  bit  of  meat ;  but  as  the  inhabitants  of 
a  poor* houfe  are  maintained  by  the  public,  the  fame  quan¬ 
tity  of  provifions  mufl  be  allotted  to  each.  The  confe¬ 
rence  is  what  might  be  expected  ;  the  bulk  of  them  re¬ 
serve  part  of  their  victuals  for  purchafing  ale  or  fpirits.  It 
is  vain  to  expert  work  from  them  :  poor  wretches  void  of 
fhame  will  never  work  ferioufly,  where  the  profit  accrues  to 
the  public,  not  to  themfelves.  Hunger  is  the  only  effec¬ 
tual  means  for  compelling  fuch  perfons  to  work.*”  f) 

The  poor,  therefore,  fhould  be  fupported  in  their  own  sketch. #!  * 
houfes  ;  and  to  fupport  them  properly,  the  firfl  thing  to  be " 
done  is,  to  eftimate  what  each  can  earn  by  his  own  labour ; 
for  as  far  only  as  that  falls  fliort  of  maintenance  is  there 
room  for  charity.  In  repairing  thofe  evils  which  fociety 
did  notjjor  could  not  prevent,  it  ought  to  be  careful  not 
to  counteract  the  wife  purpofes  of  nature,  nor  to  do 
more  than  to  give  the  poor  a  fair  chance  to  work  for 
themfelves.  The  prefent  diftrefs  muft  be  relieved,  the  Tick 
and  the  aged  provided  for  ;  but  the  children  mufl  be  in- 
flruCted;  and  labour,  not  alms,  offered  to  thofe  who  have 
fome  ability  to  work,  however  fmall  that  ability  may  be. 

They  will  be  a?  in  dull  nous  as  poflible,  becaufe  they  work 
for  themfelves;  and  a  weekly  fum  of  charity  under  their  own 
management 'will  turn  to  better  account  than  in  a  poor- 
houfe  under  the  dire&ion  of  mercenaries.  Not  a  penny  of 
it  will  be  laid  out  on  fermented  liquors,  unlefs  perhaps  as  a 
medicine  in  fleknefs.  Nor  does  fuch  low  fair  call  for 
pity  to  thofe  who  can  afford  no  better.  Ale  makes  no 
part  of  the  maintenance  of  thofe  who,  in  many  parts  of 
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Scotland,  live  by  the  fweat  of  their  brows ;  and  yet  the 
perion  who  fhould  banifh  all  from  a  charity  work-houfe, 
would  be  exclaimed  againft  as  hard-hearted,  and  even  void  of 
humanity. 

That  fuch  a  mode  of  fupporting  the  poor  in  their  own 
houfes  is  pradicable,  will  hardly  admit  of  a  difpute  ;  for  it 
has  been  adually  put  in  pradice  in  the  city  of  Hamburgh 
ever  fince  the  year  1788.  At  that  period  fuch  revenues  as 
had  till  then  been  expended  in  alms  by  the  feveral  church¬ 
wardens,  and  thofe  of  which  the  adminiftration  had  been 
conneded  with  the  work-houfe,  were  united  under  one  ad¬ 
min  id  ration  with  fuch  fums  as  were  collected  from  private 
benevolence.  The  city  was  divided  into  ftxty  diftrids,  con¬ 
taining  each  an  equal  number  of  poor  ;  and  over  tliefe  i8o 
oveTeers  were  appointed.  Actual  relief  was  the  firft  oh- 
je&  ;  but  at  the  very  moment  that  this  provifion  was  fe- 
cu-ed,  rheafures  were  taken  to  prevent  any  man  from  re¬ 
ceiving  a  {hilling  which  he  could  have  been  able  to  earn  for 
himfeU.  By  methods,  which  our  limits  will  not  permit  us 
to  date,  the  overfeers  were  able  to  make  a  calculation  tole¬ 
rably  exad  of  what  each  pauper  wanted  for  bare  fubfiftence, 
in  adidtion  to  the  fruits  of  his  own  labour.  A  ftax-yarn- 
fpiur.ing  manufadure  was  eftablifhed,  in  which  the  yarnds 
paid  for,  not  by  its  weight,  but  by  its  meafure.  The  clean 
flax  is  fold  to  the  poor  at  a  low  price,  and  a  certain  meafure 
of  yarn  again  bought  from  them  at  30  per  cent,  above  the 
nfual  price  ;  fo  that  the  overfeers  are  fure  that  all  the  yarn 
fpun  by  the  poor  will  be  brought  into  their  office.’  Every 
pauper  brings  with  him  a  book  in  which  the  quantity  de¬ 
livered  is  carefully  noted  down,  which  furnifhes  the  overfeers 
with  a  continual  average  of  the  flate  of  induft ry  among  their 
poor. 

As  foon  as  this  inditution  was  eftablifhed,  the  overfeers 
went  through  their  diftrids,  and  afked,  in  all  fuch  manfions 
as  could  be  fuppofed  to  harbour  want,  if  the  inhabitants 
flood  in  need  of  fupport  ?  The  queftion  to  all  fuch  poor  as 
wifhed  for  relief,  and  were  able  to  fpin,  was,  Whether  they 
did  earn  by  their  work  1  s.  6d.  a-week  ?  for  experience  had 
taught  the  inhabitants  of  Hamburgh,  that  many  poor  live 
upon  that  fum  ;  and  they  knew  enough  of  their  poor  to 
fnppofe,  that  1  s.  6  d.  avowed  earning  was  equal  to  fome- 
thing  more.  If  the  anfwer  was  affirmative,  the  pauper  flood 
not  in  need  of  weekly  affiftance.  If  it  was-  negative,  work 
was  given  him,  which,  by  being  paid  30  per  cent,  above  its 
value",  afforded  him  is.  6d.  a-week  eafily,  if  he  was  even  an 
indifferent  hand.  The  far  more  frequent  cafes  were  partial 
inability  by  age,  or  weaknefs,  or  want  of  fkill.  For  poor 
of  the  latter  defcription  a  fchool  was  opened,  and  in  three 
months  time  the  bufinefs  was  eafily  learnt.  During  that 
time,  the  pauper  got  firft  2  s.  a-week,  and  every  week  after¬ 
wards  2  d.  lefs,  till  in  the  twelfth  week  he  got  nothing  at 
all  but  his  earnings,  and  was  difmiffed,  with  a  wheel  and  a 
pound  of  flax  gratis . 

The-  quantity  of  work  which  difabled  poor  were  capable 
of  doing  in  a  week  was  eafily  and  accurately  afcertained 
by  a  week's  trial  in  the  fpinning- fchool.  The  refult  was 
produced  weekly  before  appointed  members  of  the  com¬ 
mittee,  and  the  fum  which  the  poor  could  earn  was  noted 
down  in  their  fmall  books.  The  overfeer  was  direded  to 
pay  them  weekly  what  their  earnings  fell  fhort  of  is*  6  d. 
in  every  fuch  week,  when  it  appeared  from  their  books 
that  they  had  earned  to  the  known  extent  of  their  abilities. 
From  that  moment  applications  became  lefs  frequent  ;  and 
the  committee  had  an  infallible  ftandard  for  diftinguifhing 
real  want  :  for  whenever  the  pauper,  if  in  health  (if  not,  he 
was  peculiarly  provided  for),  had  not  earned  what  he  could, 
then  he  had  either  been  lazy,  or  had  found  more  lucrative 
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work  ;  in  either  cafe,  he  was  not  entitled  to  a  relief  for  that 
week,  whatever  he  might  be  for  the  following. 

This  mode  of  providing  for  the  poor,  which  attraded  the 
notice  and  obtained  the  eulogium  of  the  minifter  in  the 
Britifh  houfe  of  commons,  has  for  fix  years  been  in  Ham¬ 
burgh  attended  with  the  happfeft  confequences.  In  the 
flreets  of  that  city  a  beggar  is  rarely  to  be  feen,  whilft  thofe, 
who  (land  in  need  of  the  charitable  contributions  of  the 
rich,  are  much  more  comfortably,  as  well  as  at  much  lefs  ex¬ 
pence,  maintained  at  home,  with  their  children  about  them, 
than  they  could  be  in  work-houfes,  under  the  management 
of  mercenary  overfeers.  For  a  fuller  account  of  this  judi¬ 
cious  inftitution,  we  muft  refer  the  reader  to  Vought’s  Ac¬ 
count  of  the  Management  of  the  Poor  in  Hamburgh^  fnce  the 
year  1788,  in  a  letter  to  fome  friends  of  the  poor  in  Great  Bri¬ 
tain. 

Water- Works.  Under  this  name  may  be  comprehended 
almoft  every  hydraulic  ftrudure  or  contrivance  ;  fuch  as,  ca¬ 
nals,  conduits,  locks,  mills,  water-engines,  See.  But  they 
may  be  conveniently  arranged  under  two  general  heads, 
jjly  Works  which  have  for  their  objed  the  conducting,  rai- 
fing,  or  otherwife  managing,  of  water;  and,  idly ,  Works 
which  derive  their  efficacy  from  the  impulfe  or  other  adion 
of  water.  The  frjl  clafs  comprehends  the  methods  of  lim¬ 
ply  conducting  water  in  aqueduCts  or  in  pipes  for  the  fup- 
ply  of  domeftic  confumption  or  the  working  of  machinery  : 
It  comprehends  alfo  the  methods  of  procuring  the  fupplies 
neceflary  for  thefe  purpofes,  by  means  of  pumps,  water,  or 
fire  engines.  It  alfo  comprehends  the  fubiequent  manage¬ 
ment  of  the  water  thus  conducted,  whether  in  order  to  make 
the  proper  difti  ibution  of  it  according  to  the  demand,  or  to 
employ  it  for  the  purpofe  of  navigation,  by  lockage,  or 
other  contrivances — And  in  the  profecution  of  thefe  things 
many  fubordinate  problems  will  occur,  in  which  praClice 
will  derive  great  advantages  from  a  fcientific  acquaintance 
with  the  fubjed.  The  fetond  clafs  of  water-works  is  of 
much  greater  variety,  comprehending  almoft  every  kind  of 
hydraulic  machine  ;  and  would  of  ilfelf  fill  volumes.  Many 
ofjthefe  have  already  occurred  in  various  articles  of  this 
DiClionary.  In  deferibingor  treating  them,  we  have  tacitly 
referred  the  difeuffion  of  their-  general  principles,  in 
which  they  all  refemble  each  other,  to  fome  article  where 
they  could  be  taken  in  a  connected  body,  fufceptible  of  ge¬ 
neral  fcientific  dilcuffionj  independent  of  the  circumftances 
which  of  neceffity  introduced  the  particular  modifications 
required  by  the  ufes  to  which  the  ftrudures  were  to  he  ap¬ 
plied.  That  part  of  the  prefent  article,  therefore,  wFiieh 
embraces  thefe  common  principles,  will  chiefly  relate  to  the 
theory  of  water-mills,  or  rather  of  water-wheels ;  becaufe^ 
when  the  neceflary  motion  is  given  to  the  axis  of  the  water- 
wheel,  this  may  be  fet  to  the  performance  of  any  tafk  what¬ 
ever.  ■  _ 

CLASS  L 

1.  Of  the  conducting  of  Water. 

This  is  undoubtedly  a  bufinefs  of  great  importance,  and 
makes  a  principal  part  of  the  pra6tice  of  the  civil  engineer  ; 
It  is  alfo  a  bulinefs  foi  mperfcdly  underflood,  that  we  be¬ 
lieve  that  very  few  engineers  can  venture  to  fay,  with 
tolerable  precifion,  what  will  be  the  quantity  of  water 
which  his  work  will  convey,  or  what  plan  and  dimenfions  of 
conduit  will  convey  the  quantity  which  may  be  propofed. 
For  proof  of  this  we  fhall  only  refer  our  readers  to  the  fads 
mentioned  in  the  article  Rivers,  n°  27,  See. 

In  that  article  we  have  given  a  fort  of  hiftory  of  the  pio- 
grefs  of  our  knowledge  in  hydraulics,  a  branch  of  mechani¬ 
cal  philofophy  which  feems  to  have  been  entirely  unknown 
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to  the  ancients.  Even  Archimedes,  the  author  of  almofi  all 
,  that  we  know  in  hydroftatics,feems  to  have  been  entirely  igno¬ 
rant  of  any  principles  by  which  he  could  determine  the  mo¬ 
tion  of  water.  The  mechanical  fcience  of  the  ancients  ieems 
to  have  reached  no  farther  than  the  doctrine  of  equilibrium 
among  bodies  at  reft.  Guglielmini  firft  ventured  to  confider 
the  motion  of  water  in  open  canals  and  in  rivers.  Its  motion 
in  pipes  had  been  partially  confidered  in  detached  fcraps  by 
others,  but  not  fo  as  to  make  a  body  of  dodrine.  Sir  Ifaac 
Newton  fir  ft  endeavoured  to  render  hydraulics  fufceptible 
of  mathematical  demonftration  :  But  his  fundamental  pro¬ 
portion  has  not  yet  been  freed  from  very  ferious  objec¬ 
tions  ;  nor  have  the  attempts  of  his  fucceflors,  fuch  as  the 
Bernoullis,  Euler,  ITAlmbert,  and  others,  been  much  more 
fuccefsful :  fo  that  hydraulics  may  ftill  be  confidered  as  very 
imperfect,  and  the  general  conclufion  s  which  we  are  ac- 
ouftomed  to  receive  as  fundamental  propofitions  are  not 
much  better  than  matters  of  obfervation,  little  fuppoi  ted  by 
principle,  and  therefore  requiring  the  moft  fcrupulous  cau¬ 
tion  in  the  application  of  them  to  any  hitherto  untried  cafe. 
When  experiments  are  multiplied  fo  as  Jo  include  as  great 
a  variety  of  cafes  as  poflible  ;  and  when  thefe  are  cleared  of 
extraneous  circumftances,  and  properly  arranged,  we  mull 
receive  the  conclufions  drawn  from  them  as  the  general  laws 
of  hydraulics.  The  experiments  of  the  Abbe  Boffut,  nar* 
rated  in  his  Hydrodynamiquey  are  of  the  greateft  value,  ha- 
ving  been  made  in  the  cafes  of  moft  general  frequency,  and 
being  made  with  great  care.  The  greateft  fervice,  however, 
has  been  done  by  the  chevalier  Buat,  who  faw  the  folly  of 
attempting  to  deduce  an  accurate  theory  from  any  princi¬ 
ples  that  wc  have  a3  yet  learned,  and  the  neceffity  of  ad¬ 
hering  to  fuch  a  theory  as  could  be  deduced  from  experi¬ 
ment  alone,  independent  of  any  more  general  principles. 

Such  a  theory  muft  be  a  juft  one,  if  the  experiments  are 
really  general,  unaffected  by  the  particular  circumftances  of 
the  cafe,  and  if  the  claffesof  experiment  are  fufficiently  com* 
prehen  five  to  include  all  the  cafes  which  occur  in  the  moft 
important  practical  queftions.  Some  principle  was  necef- 
fary,  however,  for  connecting  thefe  experiments.  The  fuf- 
ficiency  of  this  principle  was  not  eafily  afeertained.  M.  Buat’s 
way  of  eftablifhing  this  was  judicious.  If  the  principle  is 
ill-founded,  the  refults  of  its  combination  in  cafes  of  actual 
experiments  muft  be  irregular  ;  but  if  experiments,  feeming- 
ly  very  unlike,  and  in  a  vaft  variety  of  diffimilar  cafes,  give 
a  train  of  refults  which  is  extremely  regular  and  confiftent, 
we  may  prefume  that  the  principle,  which  in  this  manner 
harmonizes  and  reconciles  things  fo  unlike,  is  founded  in 
the  nature  of  things  ;  and  if  this  principle  be  fuch  as  is 
agreeable  to  our  cleareft  notions  of  the  internal  mechanifra 
of  the  motions  of  fluids,  our  prefumptiori  approaches  to 
convidion. 

Proceeding  in  this  way,  the  qhevalier  Buat  has  collected 
a  prodigious  number  of  faCts,  comprehending  almoft  every 
cate  of  the  motion  of  fluids.  He  firft  claffed  them  accord- 
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ing  to  their  refemblance  in  fome  one  particular,  and  obfer- 
ved  the .  differences  which  accompanied  their  differences  in 
other  circumftances;  and  by  confidering  what  could  pro-' 
duce  thefe  differences,  he  obtained  general  rules,  deduced 
from  faCt,  by  which  thefe  differences  could  be  made  to  fall 
into  a  regular  feries.  He  then  arranged  all  the  experiments 
under  fome  other  circumftance  of  refemblance,  and  purfued 
the  lame  method  ;  and  by  following  this  out,  he  has  produ- 
ced  a  general  propofition,  which  applies  to  the  whole  of  this 
numerous  lift  of  experiments  with  a  precifion  far  exceeding 
our  utmoft  hopes.  This  propofition  is  contained  in  n9  59. 
of  the  article  Rivers,  and  is  there  offered  as  one  of  the 
moft  valuable  refults  of  modern  fcience. 

W e  muft,  however,  obferve,  that  of  this  lift  of  experiments 
there  is  a  very  large  clafs,  which  is  not  diret,  but  requires 
a  good  deal  of  refleaion  to  enable  us  to  draw  a  confident 
conclufion  ;  and  this  is  in  cafes  which  are  very  frequent 
and  important,  viz.  where  the  declivity  is  exceedingly 
fmall,  as  in  open  canals  and  rivers.  The  experiments  were- 
of  the  following  forms  :  Two  large  cifterns  were  made  to 
communicate  with  each  other  by  means  of  a  pipe.  The 
furfaces  of  the  water  in  thefe  cifterns  were  made  to  differ 
only  by  a  fmall  fration  of  an  inch  :  and  it  is  fuppofed 
that  the  “"motion  in  the  communicating  pipe  will  be  the 
fame  as  in  a  very  long  pipe,  or  an  open  canal,  having 
this  very  minute  declivity.  We  have  no  difficulty  in  admit¬ 
ting  the  conclufion ;  but  we  have  feen  it  contefted,  and 
it  is  by  no  means  intuitive.  We  had  hopes  that  ere 
now  this  important  cafe  would  have  been  determined  by 
direa  experiments,  which  the  writer  of  this  article  was  com- 
miffioned  to  make  by  the  Board  for  Encouraging  Improve¬ 
ments  and  Manufactures  in  Scotland:  But  this  has  been 
prevented  hitherto  by  his  want  of  health  ;  and  we  cannot 
expea  that,  it  will  be  accomplifhed  before  the  clofe  of  this 
Work.  This,  however,  need  not  occafion  any  hefitation  in 
the  adoption  of  M.  Buat’s  general  propofition,  becaufe  the 
experiments  which  we  are  now  criticifing  fall  in  precifely 
with  the  general  train  of  the  reft,  and  fhow  no  general  devi¬ 
ation  which  would  indicate  a  fallacy  in  principle. 

We  apprehend  it  to  be  quite  unneceffary  to  add  much  to 
what  has  been  already  delivered  on  the  motion  of  waters  in 
an  open  canal.  Their  general progrejftve  motion,  and  conse¬ 
quently  the  quantity  delivered  by  an  aqueduct  of  any  (lope 
and  dimenfion,  are  fufficiently  determined  ;  and  all  that  is 
wanted  is  the  tables  which  we  promifed  in  n°  65.  of  the  ar¬ 
ticle  Rivers,  by  which  any  perfon  who  underftands  com¬ 
mon  arithmetic  may,  in  five  minutes  time  or  lefs,  compute 
the  quantity  of  water  which  will  be  delivered  by  the  aque¬ 
duct,  canal,  conduit,  or  pipe ;  for  the  theorem  in  n°  59.  of 
this  article  applies  to  them  all  without  diftin<tion.  We 
therefore  take  this  opportunity  of  inferting  thefe  tables, 
which  have  been  computed  on  purpofe  for  this  Work  with 
great  labour. 
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Table  I.  Logarithms  of  the  Values  of  the  Numerator  of  the  Fraction  — -  fcr  every  ^ue  of  the  Hydraulic 

mean  Depth  d.*  Alfo  the  Values  of  0,3  (\/ d — o,  l ). 
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Table  I.  confifts  of  three  columns. — Column  I .  entitled  d9 
contains  the  hydraulic  mean  depths  of  any  conduit  in  inches. 
This  is  fet  down  for  every  10th  of  an  inch  in  the  firfl  10 
inches,  that  the  anfwers  may  be  more  accurately  obtained 
for  pipes,  the  mean  depth  of  which  feldom  exceeds  three  or 
four  inches.  The  column  is  continued  to  1  00  inches,  which 
is  fully  equal  to  the  hydraulic  mean  depth  of  any  canal. 

Column  2.  contains  the  logarithms  of  the  values  of 
4/d — 0,1,  multiplied  by  307  ;  that  is,  the  logarithm  of 

307  ( 4/ d  —  0,1 ) 
the  numerator  of  the  fraction' - 


3 


W 


of  the  article  Rivers. 


4/  s  — —  T  4/  s  + 1 ,6 


65. 
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Brought  over 

Subtract  the  log.  of  103,4 
Remains  the  log.  of  228,8  pints 
Example  2. 


4-37394 

2.01451 


Water* 

work** 


_ _  -  .  2-35943 

^  _  The  canal  mentioned  in  the  article  Rivers, 

n°  63.  was  18  feet  broad  at  the  furface,  and  7  feet  at  the 
bottom.  It  was  4  feet  deep,  and  had  a  declivity  of  4  inches 
in  a  mile.  Query 9  The  mean  velocity? 

1.  The  flant  Tide  of  the  canal,  correfponding  to  4  feet 
deep  and  5*  projeftion,  is  6,8  feet ;  therefore  the  border 
touched  by  the  water  is  6,8 +  7 +6,8,  =20,6.  The 

area  is  4  X  — 7 — >  =  50  fquare 


feet.  Therefore  d  ~ 


Column  3.  contains  the  produ&s  of  the  values  of  V d — 0,1 
multiplied  by  0,3. 

Table  II.  confifts  of  two  columns. — Column  1.  entitled 
/,  contains  the  denominator  of  the  fra&ion  exprefling  the 
flope.  or  declivity  of  any  pipe  or  canal ;  that  is,  the  quo¬ 
tient  of  its  length  divided  by  the  elevation  of  one  extremity 
above  the  other.  Thus,  if  a  canal  of  one  mile  in  length  be 
three  feet  higher  at  one  end  than  the  other,  then  s  is 
528° 

3  ’  ~  iy6°' 

Column  2.  contains  the  logarithms  of  the  denominators 
of  the  abo/e  mentioned  fra&ion,  or  of  the  different  values  of 
the  quantity  v7_  L  ^7+^7- 


Thefe  quantities  were  computed  true  to  the  third  deci¬ 
mal  place.  Notwithflanding  this,  the  laft  figure  in  about 
a  dozen  oi  the  firft  logarithms  of  each  table  is  not  abfo- 
lutely  cerUn  to  the  neared:  unit.  But  this  cannot  produce 
an  error  oft  in  ioo,coo. 


Ixamples  of  the  Ufe  of  thefe  Tables. 


Example  i .  Water  is  brought  into  the  city  of  Edin¬ 
burgh  in  feveal  mains.  One  of  thefe  is  a  pipe  of  five  inches 
diameter.  Ire  length  of  the  pipe  is  14,637  feet  ;  and  the 
refervoir  at  Cmifton  is  44  feet  higher  than  the  refervoir 
into  which  it  clivers  the  water  on  the  Caflle  Hill.  S}uery9 
The  number  ofScotch  pints  which  this  pipe  fhould  deliver 
in  a  minute  ? 


1.  We  have  czz  — ,  =  1,25  inches.  The  logarithm  cor¬ 
refponding  to  th  d9  being  nearly  the  mean  between  the 
logarithms  corre>onding  to  1,2  and  1,3,  is  2.49472. 

14637 

2.  We  have  s  z  — ~ or  332,7.  The  logarithm  cor¬ 


refponding  to  thi  in  Table  II.  is  had  by  taking  propor¬ 
tional  parts  for  te  difference  between  the  logarithms  for 
■j  z=z  330  and  s  =40,  and  is  1. 18533. 

From  2.4172 
Take  f.153  3 

Remain?  J.3939,  the  logarithm  of  20,385  inches. 

4.  In  colunn  3, of  Table  I.  oppofite  to  d  n:  1,2  and  d^z 
1,3  are  0,3  ad  0,31,  of  which  the  mean  is  0,305  inches, 
the  correct^  for  viicidity. 

5.  Tlierere  the  velocity  in  inches  per  fecond  is  20,385 
—  0,305,  -  20,08. 

6.  To  01  in  the  Scotch  pints  per  minute  (each  contain¬ 
ing  I03,4ibic  inches),  multiply  the  velocity  by  60,  and 
this  prodi  by  5%  and  this  by  0,7854  (the  area  of  a 
circle  whodiameter  is  1),  and  divide  by  103,4.  Or,  by 


logarithm! 

Add  tl:og.  of  20,08  -  1.30276 

og.  of  6o,f  -  -  1.77815 

log.  of  52  or  25  -  *  ^39794 

log.  of  0,7854  -  9.89509 


Carry  over  4-37394 


j—  2)427  feet,  or  29,124  inches.  The  logarithm 

correfponding  to  this  in  Table  I.  is  3*21 1  *3»  an^  the  cor“ 
region  for  vifcidity  from  the  third  column  of  the  fame 
Table  is  1,58. 

2.  The  flope  is  one-third  of  a  foot  in  a  mile,  or  one  foot 
in  three  miles.  Therefore  s  is  15,840.  The  logarithm  cor¬ 
refponding  to  this  is  2.08280. 

3.  From  3.21 1 1  3 
Subtract  2.08280 

Remains  1.12833  =  log.  of  13,438  inches. 

Subtract  for  vifcidity  -  1.58 

Velocity  per  fecond  -  11,858 

This  velocity  is  conftderably  fmaller  than  what  was  ob- 
ferved  by  Mr  Watt.  And  indeed  we  obferve,  that  in  the 
very  fmall  declivities  of  rivers  and  canals,  the  formula  is  a 
little  different.  We  have  made  feveral  companions  with  a 
formula  which  is  eftentially  the  fame  with  Buat’s,  and  come3 
nearer  in  thefe  cafes.  Inllead  of  taking  the  hyperbolic  lo¬ 
garithm  of  */s  +  1 ,6,  multiply  its  common  logarithm  by 
2\9  or  multiply  it  by  9,  and  divide  the  produdl  by  4  ;  and 
this  procefs  is  vaflly  eafier  than  taking  the  hyperbolic  lo¬ 
garithm. 

We  have  not,  however,  prefumed  to  calculate  tables 
on  the  authority  of  our  own  obfervations,  thinking  too  re- 
fpe&fully  of  this  gentleman’s  labours  and  obfervations. 
But  this  fubjerft  will,  ere  long,  be  fully  eftablifhed  on  a  fe- 
ries  of  obfervations  on  canals  of  various  dimenfiens  and  de¬ 
clivities,  made  by  feveral  eminent  engineers  during  the  exe¬ 
cution  of  them.  Fortunately  Mr  Buat’s  formula  is  chiefly 
founded  on  obfervations  on  fmall  canals  ;  and  is  therefore 
moft  accurate  in  fuch  works  where  it  is  moft  neceffary,  viz. 
in  mill  courles,  and  other  derivations  for  working  machi¬ 
nery. 

We  now  proceed  to  take  notice  of  a  few  circumftances 
which  deferve  attention,  in  the  conftru&ion  of  canals,  in  ad¬ 
dition  to  thofe  delivered  in  the  article  Rivers. 

When  a  canal  or  aqueduct  is  brought  off  from  a  bafon  or 
larger  ftream,  it  ought  always  to  be  widened  at  the  entry, 
if  it  is  intended  for  drawing  off  a  continued  ftream  of  wa¬ 
ter:  For  fucli  a  canal  has  a  flope,  without  which  it  can  have 
no  current.  Suppofe  it  filled  to  a  dead  level  to  the  farther 
end.  Take  away  the  bar,  and  the  water  immediately  be¬ 
gins  to  flow  off  at  that  end.  But  it  is  fome  time  before  any 
motion  is  perceived  at  the  head  of  the  canal,  during  all 
which  time  the  motion  of  the  water  is  augmenting  in  every 
part  of  the  canal ;  confequently  the  flope  is  increafing  in 
every  part,  this  being  the  iole  caufe  of  its  ftream.  When 
the  water  at  the  entry  begins  to  move,  the  flope  is  fcarcely 
fenfible  there  ;  but  it  fenfibly  fteepens  every  moment  with 
the  increale  of  velocity,  which  at  laft  attains  its  maximum 
relative  to  the  flope  and  dimenfions  of  the  whole  canal ;  and 
this  regulates  the  depth  of  water  in  every  point  down  the 
ftream.  When  all  has  attained  a  ftate  of  permanency,  the 
flope  at  the  entry  remains  much  greater  than  in  any  other 
5  U  2  part 
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this  flope  mu  ft  be  fuch  as  will  pro- 
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part  of  the  canal  : 

^  duce  a  velocity  fufSeient  for  fupplying  its  train. 

And  it  muft  be  remembered,  that  the  velocity  which 
mult  be  produced  greatly  exceeds  the  mean  velocity  corre- 
1  ponding  to  _  tke  train  of  the  canal.  Simpofe  that  this  is 
25  inches.  there  mult  be  a  velocity  of‘30  inches  at  the 

U'JTe>  ?:f;  appCa!S  hy  theTab!e  in  article  Rivers, 
n  80.  tins  mull  be  produced  by  a  leal  fall  at  the  en- 
try. 

In  every  other  part  the  dope  is  fufficient,  if  it  merely 
ferves  to  give  the  water  (already  in  motion)  force  enough 
for  overcoming  the  friction  and  other  refiftances.  ]>,ut‘at 
the  entry  the  water  is  ilagnant,  if  in  a  bafon,  or  it  is  mo- 
ving  paft  lateially,  if  the  aqueduft  is  derived  from  a  river; 
and,  having  no  velocity  whatever  in  the  direction  of  the  ca- 
nal,  it  mult  derive  it  from  its  flope.  The  water  therefore 
which  has  acquired  a  permanent  form  in  fuch  an  aauedudl, 
mull  neceflarily  take  that  form  which  exa&ly  performs  the 
offices  requifite  in  its  different  portions.  The  furface  re- 
mains  horizontal  in  the  bafon,  as  at  KC  (fig.  i.j,  till  it 
comes  near  the  entry  of  the  canal  AB,and  there  it  acquires 
the  form  of  an  undulated  curve  CDE  ;  and  then  tire  furface 
acquires  an  uniform  flope  EF,  in  the  lower  part  of  the  ca- 
ral,  where  the  water  is  in  train. 

If  this  is  a  drain,  the  difcliarge  is  much  lefs  than  might 
be  produced  by  the  fame  bed  if  this  hidden  flope  could  be 
avoided. .  If  it  is  to  be  navigated,  having  only  a  very  gentle 
ilope  in  its  whole  length,  this  hidden  flope  is  a  very  great 
imperfe&ion,  both  by  diminifhing  the  depth  of  water,  which 
might  otherwife  be  obtained  along  the  canal,  and  by  ren¬ 
dering  the  paflage  of  boats  into  the  bafon  very  difficult,  and 
the  coming  out  very  hazardous. 

All  this  may  be  avoided,  and  the  velocity  at  the  entry 
may  be  kept  equal  to  that  which  forms  the  train  of  the  ca¬ 
nal,  by  the  Ample  procefsof  enlarging  the  entry.  Suopofe 
that  the  water  could  accelerate  along  the  flopes  of  the 
canal,  as  a  heavy  body  would  do  on  a  finely  poliflied  plane, 
it  we  now  make  the  width  of  the  entry  in  its  different  parts 
inverfely  proportional  to  the  fi&itious  velocities  in  tliofe 
parts,  it  is  plain  that  the  flope  of  the  furface  will  be  made 
parallel  to  that  of  the  canal  which  is  in  train.  This  will 
require  a  form  fomewhat  like  a  bell  or  fpeaking- trumpet, 
as  may  eafily  be  fliown  by  a  mathematical  difeuffion.  It 
would,  however,  be  fo  much  evafated  at  the  bafon  as  to  oc¬ 
cupy  much  room,  and  it  would  be  very  expenfive  to  make 
fuch  an  excavation.  But  we  may,  at  a  very  moderate  ex- 
pence  of  money  and  room,  make  the  increafe  of  velocity  at 
the  entry  almofl  infenfible.  This  fhonld  always  be  done, 
and  it  is  not  all  expence  :  for  if  it  be  not  done,  the  water 
will  undermine  the  banks  on  each  fide,  becaufe  it  is  moving 
very  fwiftly,.  and  will  make  an  excavation  for  itfelf,  leaving 
all  the  mud  in  the  canal  below.  We  may  obferve  this  en¬ 
largement  at  the  entry  of  all  natural  derivations  from  a  ba¬ 
ton  or  lake.  It  is  a  very  inflru&ive  experiment,  to  fill  up 
this  enlargement,  continuing  the  parallel  fides  of  the  drain 
quite  to  the  fide  ©f  the  lake.  We  fhall  immediately  obferve 
the  water  grow  fhallower  in  the  drain,  and  its  performance 
will  diminifh.  Suppofing  the  ditch  carried  on  with  parallel 
fides  quite  to  the  fide  of  the  bafon,  if  we  build  two  walls 
or  dykes  from  the  extremities  of  thofe  fides,  bending  out¬ 
wards  with  a  proper  curvature  (and  this  will  often  "be  lefs 
coftly  than  widening  the  drain),  the  difeharge  will  be  great¬ 
ly  increafed.  We  have  feen  inftances  where  it  was  neaily 
doubled. 
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tins  widens  die  month.  This  is  mod  remarkable  when  the 
tides  are  high,  and  the  river  has  little  flope. 

After  this  great  fall  at  the  entry  ot  a  canal,  in  which  all 
the  filaments  are  much  accelerated,  and  the  inferior  ones 
molt  ot  all,  things  take  a  contrary  turn.  The  water,  by 
rubbing  on  the  bottom  and  the  fides  is  retarded;  and  there, 
fore  the  fed  1  on  muft,  from  being  (hallow,  become  a  little 
deeper,  and  the  furface  will  be  convex  for  fome  diftance 
till  all  comes  into  train.  When  this  is  eftablifhed,  the 
fi  aments  neared  the  bottom  and  fide  are  moving  flowed 
and  the  furface  (in  the  middle  efpecially)  retains  the  i-reat- 
eft  velocity,  gliding  over  the  reft.  The  velocity  in  the 
canal,  and  the  depth  of  the  fedion,  adjoft  themfelves  in  fuch 
a  manner  that  the  diffeietice  between  the  furface  of  the  ba¬ 
fon  and  the  furface  of  the  uniform  fedion  of  the  canal  cor- 
refponds  exadly  to  the  velocity.  Thus,  if  this  be  obfetved 
to  be  two  feet  in  a  fecond,  the  difference  of  height  will  be 
T^-ths  of  an  inch. 

All  the  p radical  quellions  that  are  of  confidcrable  impor¬ 
tance  refpedting  the  motion  of  water  in  aquedu&s,  may  be 
eafily,  though  not  elegantly,  lolved  by  means  of  the  cables. 

But  it  is  to  be  remembered,  that  thefe  tables  relite  only 
to  uniform  motion,  that  is,  to  water  that  is  in  train, 
and  where  the  velocity  fufFers  no  change  by  lengtlening  the 
conduit,  provided  the  flope  remain  the  fame.  I  is  much 
more  difficult  to  determine  what  will  be  the  vriocity,  &c. 
in  ?.  canal  of  which  nothing  is  given  but  the  form,  and  flope, 
and  depth  of  the  entry,  without  faying  how  deep  the  water 
runs  in  it.  And  it  is  here  that  the  common  d'&rines  of 
hydraulics  are  moil  in  fault,  and  unable  to  te&li  ns  how 
deep  the  water  will  run  in  a  canal,  though  the  dplh  of  the. 
bafon  at  the  entry  be  perfectly  known.  Btween  the 
part  of  the  canal  which  is  in  train  and  the  bafo*  there  is  an 
interval  where  the  water  is  in  a  Hate  of  acceleration,  and  is 
afterwards  retarded. 

The  determination  of  the  motions  in  tlusnterval  is  ex¬ 
ceedingly  difficult,  even  in  a  re&angular  canal  It  was  one 
great  aim  of  Mr  Buat’s  experiments  to  afertain  this  by. 
rneafnring  accurately  the  depth  of,  the  water.  But  he  found 
that  when  the  flope  was  but  a  very  few  inch  in  the  whole 
length  of  his  canal,  it  was  not  in  train  forvant  of  greater 
length  ;  and  when  the  flope  was  ft  ill  lefs,  th  fmall  fractions 
of  an  inch,  by  which  he  was  to  judge  of  ie  variations  of 
depth,  could  not  be  meaiured  with  fufficiec  accuracy.  It 
would  be  a  mod  delirable  point  to  determe  the  length  of 
a  canal,  whofe  flope  and  other  djmenfionsire  given,  which 
will  bring  it  into  train  ;  and.  what  is  th  ratio  which  will 
then  obtain  between  the  depth  at  the  erry  and  the  depth 
which  will  be  maintained.  Till  this  be  )iie,  the  engineer 
cannot  afeertain  by  a  dire&  procefs  whaquantity  of  water 
will  be  drawn  off  from  a  reiervoir  by  a  gen  canal.  But  as 
yet  this  is  out  of  our  reach.  Experimeis,  however,  are  in 
view  which  will  promote  the  inveftigatun 

But  this  and  limilar  queftions  are  offuchimportance, 
that  we  cannot  be  faid  to  have  improved  trydr^h’cs,  unlels 
we  can  give  a  tolerably  precife  anfwer.  Thiwe  can  do 
by  a  fort  of  retrograde  procefs,  proceeding  oiihe  princi¬ 
ples  of  uniform  motion  eftablifhed  by  the  Chdier  Buat. 

We  may  fuppofe  a  train  maintained  in  the  caniand  then 
examine  whether  this  train  can  be  produced  by  \  fall  that 


The  enlargement  at  the  mouths  of  rivers  is  generally  ow¬ 
ing  to  the  fame  caufe.  The  tide  of  flood  up  the  river  pro¬ 
duces  a  fuperficial  flope  oppofite  to  that  of  the  river,  and 


is  poffible  at  the  entry.  If  it  can,  we  may  be  <tain  that 
it  is  fo  produced,  and  our  problem  is  folved. 

We  fhall  now  point  out  the  methods  of  anfving  fome 
chief  queftions  of  this  kind. 

QueJ}.  1.  Given  the  flope tt  and  the  breadth 
nal,  and  the  height  H  of  the  furface  of  the  u 
bafon  above  the  bottom  of  the  entry,  to  find 


'of  a  ca- 
the 
1  depth  b, 
and; 
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and  velocity  V  of  the  dream,  and  the  quantity  of  water  H  z=  H 
Qjvhich  is  difchar  red  ? 

['he  chief  difficulty  is  to  find  the  depth  of  the  dream 
where  it  is  in  train.  For  this  end,  we  may  iimptify  the  hy¬ 
draulic  theorem  of  uniform  motion  in  n°  59.  of  the  article 

River  ;  making  V  =  — where  g  is  the  velocity  (in 

inches)  acquired  in  a  fecond  by  falling,  cl  is  the  hydraulic 
mean  depth,  and  >v/S  hands  for  \/S  —  L  V^S-f-1,6.  N  is 
a  number  to  be  fixed  by  expeiiment  (fee  River,  n°  53.) 
depending  on  the  contraction  orobftru&ion  fudained  at  the 
entry  of  the  canal,  and  it  may  in  mod  common  cafes  be  ta¬ 
ken  zz  244;  fo  that  \/N  g  may  be  fomewhat  led  than 
307.  To  find  it,  we  may  begin  by  taking  for  our  depth 
of  dream  a  quantity  h,  fomewhat  fm  alter  than  H  the  height 
of  the  furface  of  the  bnfon  above  the  bottom  of  the  canal. 

With  this  depth,  and  the  known  width  w  of  the  canal,  we 
can  find  the  hydraulic  depth  d  (River,  n°  48).  Then  with 

_  */  N gdm 
“v'S* 

V</S 

This  gives  vN^  — 


\V  O  R 

;  />,  and  h  will  be  exceedingly  near  the  truth.  The 
reafon  is  obvious. 

Quejl.  2.  Given  the  di  (charge  (or  quantity  to  be  furni fil¬ 
ed  in  a  fecond)  Q^,  the  height.  H  of  the  bafnn  above  the 
bottom  of  the  canal,  and  the  dope,  to  find  the  dimentions 
of  the  can?d  f 

Let  x  and  v  be  the  depth  and  mean  width.  It  is  plain 
.  O 

that  the  equation 

x  y 

of  y  in  terms  of  .v.  Compare  this with  the  value  of  y  ob¬ 
tained  from  the  equation  —  / — — This 

A  \/  S  V  y  -J-  2  A’ 

will  give  an  equation  containing  only  x  and  known  quan¬ 
tities.  But  it  will  be  very  complicated,  and  we  mud. 
have  recourfe  to  an  approximation.  This  will  be  bed  un- 


V  z  G  V H  —  x  wiH  give  a  value 


cl  and  the  dope  find  V  by  die  Table:  make  this  V=  • 


</d 


Tliis  value  of  N g  is  fuffici- 


deidood  in  the  form  of  an  example. 

Suppofe  the  depth  at  the  entry  to  be  18  inches,  and 
the  flope  ToVo-  Let  1200  cubic  feet  of  water  per  mi¬ 
nute  be  the  quantity  of  water  to  be  drawn  off,  for  work¬ 
ing  machinery  or  any  other  purpofe  ;  and  let  the  canal  be 
fuppofed  of  the  bed  form,  recommended  in  n°69.  of  the  ar¬ 
ticle  River,  where  the  bafe  of  the  Hoping  fide  is  -fds  of 
the  height. 


ently  exaCl  ;  for  a  fmall  error  of  depth  hardly  affcCL  the 
hydraulic  mean  depth. 

After  this  preparation,  the  ex  predion  of  the  mean  velo- 

/iv  h 

_  _  _  „  _  w  -f-  2  h.  The  height 

Vs" 

N  g  (  wh  \ 

which  will  produce  this  velocity  is  ^ow 

this  is  the  (lope  at  the  entry  of  the  canal  which  produces 
the  velocity  that  is  afterwards  maintained  againd  the  ob- 
ftruedions  by  the  dope  of  the  canal.  It  is  therefoie. 

=  H  —  h.  Hence  we  deduce  hzzz _  V2GS  / _ / 


+ 


s/8Hw+(  ^  (2-(fs  +  1)— 2h).  If 


there  be 


9  1 

no  contra&ion  at  the  entry,  g  =  G  and 

Having  thus  obtained  the  depth  h  of  the  dream,  we 
obtain  the  quantity  of  water  by  combining  this  with  the 
width  *w  and  the  velocity  V. 

But  as  this  was  but  an  approximation,  it  is  neceffary  to 
examine  whether  the  velocity  V  be  poflible.  This  is  very 
eafy.  It  mud  be  produced  by  the  fall  H  —  h .  We  fhall 
have  no  occafion  for  any  corre&ion  of  our  fird  aflumption, 
if  h  has  not  been  extravagantly  erroneous,  became  a  fmall 
midake  in  h  produces  almod  the  fame  variation  in  d .  The 
ted  of  accuracy,  however,  is,  that  />,  together  with  the 
height  which  will  produce  the  velocity  V,  mud  make  up 
the  whole  height  H.  A  {fuming  h  too  fmall  leaves  H  —  h 
too  great,  and  will  give  a  fmall  velocity  V,  which  requires  a 
fmall  value  of  H — h .  The  error  of  H  —  therefore  is 
always  greater  than  the  error  we  have  committed  in  our 
lirft  aflumption.  Therefore  when  this  error  of  H — h  is 
but  a  trifle,  fuch  as  one-fourth  of  an  inch,  we  may  red  fa- 
tisfied  with  our  anfwer. 

Perhaps  the  eafied  procefs  may  be  the  following  :  .Sup- 
pole  the  whole  dream  in  train  to  have  the  depth  II.  The 
velocity  V  obtained  for  this  depth  and  dope  by  the  Table 
requires  a  certain  productive  height  u.  Make  4/ II  -{-  u  : 


V* 

The  flighted  confederation  will  diow  us  that  if  -  be 
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taken  for  the  height  producing  the  velocity,  it  cannot  ex¬ 
ceed  3  inches,  nor  be  Ids  than  1.  Suppoie  it  zz  2,  and 
therefore  the  depth  of  the  dream  in  the  canal  to  be  16 
inches  j  find  the  mean  width  of  the  canal  by  the  equation 

a. 


b(yj- 0,1) 


*3  Y1 


in  which  Q^is  2  0  cu- 


bic  feet  (the  60th  part  of  1200),  \/S  is  =  28,153^ 
=  \/ 1000  —  L^/ 1000  -f-  i,6,  and  h  zz  16.  This  gives 
<iv  =  feet.  The  fedlion  «  zz  7,36  feet,  and  V  zz 

32,6  inches.  This  requires  a  fall  of  1,5  2  inches  indead  of 
2  inches.  Take  this  from  18,  and  there  remains  16,48, 
which  we  fhall  find  not  to  differ  ~ tk  of  an  inch  from  the 
exaCt  depth  which  the  water  will  acquire  and  maintain. 
We  may  therefore  be  fatisfied  with  affuming  5,36  feet  as 
the  mean  width,  and  3,53  feet  for  the  width  at  the  bot¬ 
tom. 

This  approximation  proceeds  on  this  con  fid  era  ti  on,  that 
when  the  width  diminifhes  by  a  fmall  quantity,  and  in  the 
fame  proportion  that  the  depth  increafes,  the  hydraulic  mean 
depth  remains  the  fame,  and  therefore  the  velocity  alfo  re¬ 
mains,  and  the  quantity  difeharged  changes  in  the  exadt 
proportion  of  the  fedtion,  Any  minute  error  which  may 
refult  from  this  fuppofition,  may  be  corrected  by  iucreafing 
the  fall  producing  the  velocity  in  the  proportion  of  the  firit 
hydraulic  mean  depth  to  the  mean  depth  correfponding  to 
the  new  dimenfions  found  for  the  canal.  It  will  now 
become  1,5.3,  an^  V  will  be  32,72,  and  the  depth  will 
be  16,47.  The  quantity  difeharged  being  divided  by  V, 
will  give  the  fedtion  zz  7,335  feet,  from  which,  and  the  new 
depth,  we  obtain  £,344  for  the  width. 

This  and  the  foregoing  are  the  mod  common  queftions 
propofed  to  an  engineer.  We  afierted  with  fome  confidence 
that  few  of  the  profeflion  are  able  to  antwer  them  with  to¬ 
lerable  precifion.  We  cannot  offend  the  profeffional  gentle¬ 
men  by  this,  when  we  inform  them,  that  the  Academy  of  Sci¬ 
ences  at  Paris  were  occupied  duiing  feveral  months  with  an 
examination  of  a  plan  propofed  by  M.  Parcieux,  for  bring¬ 
ing  the  waters  of  the  Yvette  into  Paris ;  and  after  the  mod 
mature  confideration,  gave  in  a  report  of  the  quantity  of 
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water. 


Water¬ 

works. 


Wax¬ 

works, 
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water  which  M.  De  Parcieux 
that  their  report  has  been  found  erroneous  in  the  proportion 
of  at  loa(t  2  to  5  :  For  the  waters  have  been  brought  in, 
and  exceed  the  report  in  this  proportion.  Indeed  long  af¬ 
ter  the  giving  in  the  report,  M.  Perronet,  the  mod  celebra¬ 
ted  engineer  in  France,  affir  med  that  the  dimenftons  propo¬ 
s'd  were  much  greater  than  were  ucceffary,  and  fa  id,  that 
an  aqueduft  of  5ft  feet  wide,  and  37  deep,  with  a  (lope  of 
15  inches  in  a  thoufand  fathoms,  would  have  a  velocity  of 

1  2  or  1  3  inches  per  fecond,  which  would  bring  in  all  the 
water  furr.ifhed  by  the  propofed  fources.  The  great  di¬ 
minution  of  expence  occafioned  by  the  alteration  encoura¬ 
ged  the  community  to  undertake  the  work.  It  was  accor¬ 
dingly  begun,  and  a  part  executed.  The  writer  was  found 
to  run  with  a  velocity  of  near  19  inches  when  it  was  3*- 
feet  deep.  hi.  Perronet  founded  his  computation  on  his 
own  experience  alone,  acknowledging  that  he  had  no  theory 
to  inftrudl  him.  The  work  was  carried  no  farther,  it  be¬ 
ing  found  that  the  city  could  be  fnpplied  at  a  much  fmaller 
expence  by  ilcam- engines  ere&ed  by  Boulton  and  Watt. 
But  the  fadls  which  occurred  in  the  partial  execution  of  the 
aquedubl  are  very  valuable.  If  M.  Perronet’ s  aquedudl  be 
examined  by  our  general  formula,  s  will  be  found  zz 

and  d  zz  18.72,  from  which  we  deduce  the  velocity  —  18A, 
agreeing  with  the  obfervation  with  ailonifhing  precifion. 

The  experiments  at  Turin  by  Michaelotti  on  canals  were 
very  numerous,  but  complicated  with  many  circumftances 
which  would  render  the  dilcufiion  too  long  for  this  place. 
When  cleared  of  tliefe  circumftances,  which  we  have  done 
\vith  fcrupulous  caie,  they  are  alfo  abundantly  conformable 
to  our  theory  of  the  uniform  motion  of  running  waters. 
But  to  return  to  our  fubjedl : 

Should  it  be  required  to  bring  off  at  once  from  the  ba- 
fon  a  mill  courfe,  having  a  determined  velocity  for  driving 
an  under-fhot  wheel,  the  problem  becomes  eafter,  becaufe 
the  velocity  and  flopc  combined  determine  the  hydraulic 
mean  depth  at  once  ;  and  the  depth  of  the  ftreain  will  be 
had  by  means  of  the  height  which  muft  be  taken  for  the 
whole  depth  at  the  entry,  in  order  to  produce  the  required 
velocity. 

In  like  manner,  having  given  the  quantity  to  be  difehar¬ 
ged,  and  the  velocity  an  d  the  depth  at  the  entry,  we  can 
ftnd  the  other  dimenftons  of  the  channel  ;  and  the  mean 
depth  being  found,  we  can  determine  the  flope. 

When  t  he  flope  of  a  canal  is  very  fmall,  fo  that  the  depth 
of  the  uniform  ftream  differs  but  a  little  from  that  at  the  en¬ 
try,  the  quantity  difeharged  is  but  fmall.  But  a  great  ve¬ 
locity,  requiring  a  great  fall  at  the  entry,  produces  a  great 
diminution  of  depth,  and  therefore  it  may  net  compenfate 
for  this  diminution,  and  the  quantity  difeharged  may  be 
fmaller.  Improbable  as  this  may  appear,  it  is  not  demon- 
flrahly  ialfe;  and  hence  we  may  fee  the  propriety  of  the  fol¬ 
lowing 

Quejliun  3.  Given  the  depth  H  at  the  entry  of  a  rectan¬ 
gular  canal,  and  alfo  its  width  w,  required  the  flope,  depth, 
and  velocity,  which  will  produce  the  greateft  poffible  dii- 
charge  ? 

Let  x  be  the  unknown  depth  of  the  ftream.  H  —  x  is 
the  productive  fall,  and  the  velocity  is  2G  \/H —  x. 
This  multiplied  by  w  x  will  give  the  quantity  difeharged. 
Therefore  w  x  V z  G  V^H  —  x  muft  be  made  a  maxi¬ 
mum.  The  common  procefs  for  this  will  give  the  equation 

2  H  —  3  x,  or  x  =  yH.  The  mean  velocity  will  be  V iG 
V \ TI ;  the  feftion  will  be  y  nv  H,  and  the  difeharge  — 

f^GwH  and  d  =  With  thefe 

J  '  W  -p  y  ll 
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s  aqueduct  would  yield,  and  data  the  flope  is  eafily  had  by  the  formula  for  uniform  ma« 

tion. 

If  the  canal  is  of  the  trapezoidal  form,  the  inveftigation 
is  more  troublcfome,  and  requires  the  refolution  of  a  cubic 
equation. 

It  may  appear  ftrange  that  incrcafing  the  Hope  of  a  ca¬ 
nal  beyond  the  quantity  determined  by  this  problem  can  di- 
minifti  the  quantity  of  water  conveyed.  But  one  of 
thefe  two  tiling's  muft  happen  ;  either  the  motion  will 
not  acquire  uniformity  in  fuch  a  canal  for  want  of  length, 
or  the  dilcharge  muft  diminiTh.  Suppoftng,  however, 
that  it  could  augment,  we  can  judge  how  far  this  can 
go.  Let  us  take  the  extreme  cafe,  by  making  the  canal 
vertical.  In  this  cafe  it  becomes  a  ftmple  weir  or  wade- 
board,  Now  the  difeharge  of  a  walteboard  is  y  2  G  w 

±  3 

(h  1  —  (f  h)% .  The  maximum  determined  by  the  prece¬ 
ding  problem  is  to  that  of~  the  wafteboard  of  the  fame  di¬ 
menftons  as  H  H:IIT  —  (ft  H)\  or  as  H  \/y  ^  : 
H  \/H  —  d  H  V\  FI,  —  5773  ;  6465 >  nearly  =  9  :  jo. 

Having  given  the  dimenftons  and  flope  of  a  canal,  we 
can  diicover  the  relation  between  its  expenditure  and  the 
time  ;  or  we  can  tell  how  much  it  will  link  the  furface  of  a 
por.d  in  24  hours,  and  the  gradual  progrefs  of  this  effeCl  ; 
and  this  might  be  made  the  iubjeCl  of  a  particular  problem. 
But  it  is  complicated  and  difficult.  In  cafes  where  this  is 
an  interelting  objeft,  we  may  folve  the  queftion  with  fuffi- 
cient  accuracy,  by  calculating  the  expenditure  at  the  begin¬ 
ning,  fuppoftng  the  bafonkept  full.  Then,  from  the  known 
area  of  the  pond,  wc  can  tell  in  what  time  this  expenditure 
will  link  an  inch  ;  do  the  fame  on  the  iuppofttion  that  the 
water  is  one-third  lower,  and  that  it  is  two- thirds  lower 
(noticing  the  contraction  of  the  furface  of  the  pond  occa- 
fioned  by  this  abftraCtion  of  its  waters).  Thus  we  (hall  ob¬ 
tain  three  rates  of  diminution,  from  which  we  can  eafily  de* 
duce  the  deftred  relation  between  the  expenditure  and  the  time. 

Aquedudts  derived  from  a  bafon  or  river  are  commonly 
furnifhed  with  a  fluice  at  the  entry.  This  changes  exceed¬ 
ingly  the  ftate  of  things.  The  flope  of  the  canal  may  be 
precifely  fuch  as  will  maintain  the  mean  velocity  of  the  wa¬ 
ter  which  pafies  under  the  fluice  ;  in  which  caie  the  depth 
of  the  ftream  is  equal  to  that  of  the  fluice,  and  the  velocity 
is  produced  at  once  by  the  head  of  water  above  it.  But  if 
the  flope  is  lefs  than  this,  the  velocity  of  the  iffuing  water  is 
diminifhed,  and  the  water  muft  rile  in  the  canal.  This  muft 
check  the  efflux  at  the  fluice,  and  the  water  will  be  as  it 
were  ftagnant  above  what  comes  through  below  it.  It  is 
extremely  difficult  to  determine  at  what  precife  flope  the 
water  will  begin  to  check  the  efflux.  The  contraction  at 
the  lower  edge  of  the  board  hinders  the  water  from  attain¬ 
ing  at  once  the  whole  depth  which  it  acquires  afterwards, 
when  its  velocity  diminifhes  by  the  obftruCtions.  While 
the  regorging  which  thefe  obftructions  occafton  does  not 
reach  back  to  the  fluice,  the  efflux  is  not  affeCted  by  it. — 
Even  when  it  does  reach  to  the  fluice,  there  will  be  a  lefs 
depth  immediately  Behind  it  than  farther  down  the  canal, 
where  it  is  in  train  ;  becaufe  the  fwift  moving  water  which 
is  next  the  bottom  drags  with  it  the  regorged  water  which 
lies  on  it :  but  the  canal  muft  be  rapid  to  make  this  diffe¬ 
rence  of  depth  fenfible.  In  ordinary  canals,  with  moderate 
Hopes  and  velocities,  the  velocity  at  the  fluice  may  be  fafely 
taken  as  if  it  were  that  which  correiponds  to  the  difference  of 
depths  above  and  below  the  fluice,  where  both  are  in  train. 

Let  therefore  H  be  the  depth  above  the  fluice,  and  h  the 
depth  in  the  canal.  Let  e  be  the  elevation  of  the  fluice 
above  the  foie,  and  let  b  be  its  breadth.  The  difeharge 
3  will 
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*  h  */02  G  for  the  fluicr,  and  <w  h 
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[£  to  the  ordinary  furface  of  the  water, 


■  2  h 


for  the  canal.  Thefe  muft  be  the  fame. 


This  gives  the  equation  e  b  V^H  • 
/  w  h 


■h  \/  2  G  =  <w  h 


j  containing  the  folution  of  all  the  quellions 

\j  <iu  -j“  2  h 

which  can  be  propofed.  The  only  uncertainty  is  in  the 
quantity  G,  which  expreffes  the  velocity  competent  to  the 
paflage  of  the  water  through  the  orifice,  circumftanced  as 
it  is,  namely,  fubje&ed  to  contraction.  This  may  be  re¬ 
floated  by  a  proper  form  given  to  the  entry  into  this  ori- 
hce.  The  contraction  may  be  almoft  annihilated  by  making 
the  malonry  of  a  cycloidal  form  on  both  fides,  and  alfo 
at  the  lower  edge  of  the  fluice-boaid,  fo  as  to  give  the  orb 
fice  a  form  refembling  fig.  5.  D,  in  the  article  Rivers.  If 
the  fluke  is  thin  in  the  face  of  a  bafon,  the  contraction  will 
reduce  2  G  to  296.  If  the  fluice  be  as  wide  as  the  canal, 
2  G  will  be  nearly  500.* 

Ghteflion  4.  Given  the  head  of  water  in  the  bafon  IT,  the 
breadth  b,  and  elevation  e  of  the  fluice,  and  the  breadth  w 
and  flope  s  of  the  canal,  to  And  the  depth  h  of  the  llream, 
the  velocity,  and  the  difeharge  ? 

We  mult  (as  in  Queftion  2.)  make  a  firft  fuppofltion  for 
b.  in  order  to  And  the  proper  value  of  d.  T  hen  the  equa- 
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differ  conAderably  from  the  one  which  we  afAimed  in  order 
to  begin  the  computation,  make  ufe  of  it  for  obtaining  a 
new  value  of  d,  and  repeat  the  operation.  We  fhall  rarely 
be  obliged  to  perform  a  third  operation. 

The  following  is  of  frequent  ufe  : 

Quejlioti  5.  Given  the  dimensions  and  the  flope,  with  the 
velocity  and  difeharge  of  a  river  in  its  ordinary  flate,  re¬ 
quired  the  area  or  feClion  of  the  fluice  which  will  raife  the 
waters  to  a  certain  height,  ftill  allowing  the  fame  quantity 
of  water  to  pafs  through  ?  Such  an  operation  may  render 
the  river  navigable  for  fmall  craft  or  rafts  above  the  fluice. 

The  problem  is  reduced  to  the  determination  of  the  Aze 
of  orifice  which  will  difeharge  this  water  with  a  velocity 
competent  to  the  height  to  which  the  river  is  to  be  raifed ; 
only"  we  muft  take  into  confideration  the  velocity  of  the  wa¬ 
ter  above  the  fluice,  conlidering  it  as  produced  by  a  fall 
which  makes  a  part  of  the  height  produdive  of  the  whole 
velocity  at  the  fluice.  Therefore  IT,  in  our  in ve (ligation, 
muft  con  lift  of  the  height  to  which  we  mean  to  raife  the 
waters,  and  the  height  which  will  produce  the  velocity  with 
which  the  waters  approach  the  fluice  :  b,  or  the  depth  of 
the  ftream,  is  the  ordinary  depth  of  the  river.  Then  (ufing 
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the  former  fymbols)  we  have  eb - -  — 
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If  the  area  of  the  fluice  is  known,  and  we  would  learn 
the  height  to  which  it  will  raife  the  river,  we  have  H  —  b 
(V 
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above  its  ordinary  level.  But  from  this  we  muft  take  the 
height  which  would  produce  the  velocity  of  the  river  ;  fo 
that  if  the  fluice  were  as  wide  as  the  river,  and  were  raifed 


preffes  the  height  that  produces  the  velocity  under  the  fluice, 
muft  be  equal  to  the  depth  of  the  river,  and  H — h  will  be 
“  o. 

The  performance  of  aquedud  drains  is  a  very  important 
thing,  and  merits  our  attention  in  this  place.  While  the 
art  of  managing  waters,  and  of  conduding  them  fo  as  to 
anfwer  our  demands,  renders  us  very  important  fervice  by 
embellifhing  our  habitations,  or  promoting  our  commercial 
intercourfe,  the  art  of  draining  creates  as  it  were  new 
riches,  fertilizing  trads  of  bog  or  marfh,  which  was  not 
only  ufelefs,  but  hurtful  by  its  unwholelome  exhalations, 
and  converting  them  into  rich  paftures  and  gay  meadows. 
A  wild  country,  occupied  by  marfhes  which  are  inacceflible 
to  herds  or  flocks,  and  ferve  only  for  the  haunts  of  water- 
fowls,  or  the  retreat  of  a  few  poor  fifhermen,  when  once  it  is 
freed  from  the  waters  in  which  it  is  drowned,  opens  its  lap 
to  receive  the  mod  precious  feeds,  is  loon  clothed  in  the 
richell  garb,  gives  life  and  abundance  to  numerous  herds, 
and  never  fails  to  become  the  delight  of  the  induft- 
rious  cultivator  who  has  enfranchifed  it,  and  is  attached 
to  it  by  the  labour  which  it  coft  him.  In  return,  it  pro¬ 
cures  him  abundance,  and  fupplfes  him  with  the  meass  of 
daily  augmenting  its  fertility.  No  fpecies  of  agriculture 
exhibits  ftich  long,  continued,  and  progrefiive  improvement. 
New  families  flock  to  the  fpot,  and  there  multiply ;  and 
there  nature  feems  the  more  eager  to  repay  their  labours, 
in  proportion  as  fhe  has  been  obliged,  againft  her  will,  to 
keep  her  tteafures  locked  up  for  a  longer  time,  chilled  by 
the  waters.  The  countries  newly  inhabited  by  the  human 
race,  as  is  a  great  part  of  America,  efpecially  to  the  fouth- 
ward,  are  ftill  covered  to  a  great  extent  with  marfhes  and 
lakes  ;  and  they  would  long  remain  in  this  condition,  if  po¬ 
pulation,  daily  making  new  advances,  did  not  increafe  in- 
duftry,  by  multiplying  the  cultivating  hands,  at  the  fame 
time  that  it  increafes  their  wants.  The  Author  of  this 
beautiful  world  has  at  the  beginning  formed  the  great  maf- 
fes  of  mountain,  has  fcooped  out  the  dales  and  floping 
hills,  has  traced  out  the  courfes,  and  even  formed  the  beds 
of  the  rivers  :  but  he  has  left  to  man  the  care  of  making 
his  place  of  abode,  and  the  field  which  muft  feed  him,  dry 
and  comfortable.  For  this  talk  is  not  beyond  hk  powers, 
as  the  others  are.  Nay,  by  having  this  given  to  him  in 
charge,  he  is  richly  repaid  for  his  labour  by  the  very  ftate 
in  which  he  finds  thofe  countries  into  which  he  penetrates 
for  the  firft  time.  Being  covered  with  lakes  and  forefts, 
the  juices  of  the  foil  are  kept  for  him  as  it  were  in  referve. 
The  air,  the  burning  heat  of  the  fun,  and  the  continual 
waftiing  of  rains,  would  have  combined  to  expend  and  dif- 
fipate  their  vegetative  powers,  had  the  fields  been  expofed 
in  the  fame  degree  to  their  a&ion  as  in  the  inhabited  and 
cultivated  countries,  the  mod  fertile  moulds  of  which  are 
long  Ance  lodged  in  the  bottom  of  the  ocean.  All  this 
would  have  been  completely  loft  through  the  whole  extent 
of  South  America,  had  it  not  been  protected  by  the  fo- 
refts  which  man  muft  cut  down,  by  the  rank  herbage  which 
he  muft  burn,  and  by  the  marfh  and  bog  which  he  muft 
deftroy  by  draining.  Let  not  ungrateful  man  complain  of 
this.  It  is  his  duty  to  take  on  himfelf  the  talk  of  opening 
up  treafures,  prefer ved  on  purpofe  for  him  with  fo  much 
judgment  and  care.  If  he  has  difeernment  and  fenfibility, 
he  will  even  thank  the  Author  of  all  good,  who  has  thus 
hufbanded  them  for  his  ufe.  He  will  co-operatc  with  his 
beneficent  views,  and  will  be  careful  not  to  proceed  by 
wantonly  fnatching  at  preient  and  partial  good,  and  by 
picking  out  what  is  moll  eafily  got  at,  regardlefs  of  him 
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who  15  to  come  afterwards  to  uncover  and  cxtrad  the  re- 
maining  tidies  of  the  ground.  A  wife  adminiflration  of 
fnch  a  country  will  think  it  their  duty  to  leave  a  juft  {hare 
of  this  inheritance  to  their  defendants,  who  are  entitled  to 
exped  it  as  the  lad  legatees.  National  plans  of  cultivation 
fhould  be  formed  011  this  principle,  that  the  fteps  taken  by 
the  p  re  lent  cultivators  for  realizing  part  of  the  riches  of  the 
infant  country  {hall  not  obilrud  the  works  which  will  af¬ 
terwards  be  neceffary  for  alfo  obtaining  the  remainder.  This 
is  carefully  attended  to  in  Holland  and  in  China.  No  man 
is  allowed  to  coudtid  the  drains,  by  which  he  recovers  a 
piece  of  maifh,  in  fuch  a  way  as  to  render  it  much  more 
difficult  for  a  reighbonr,  or  even  for  his  own  fucceflor,  to 
drain  another  piece,  although  it  may  at  orefent  be  quite 
inacceflible.  There  remains  in  the  middle  of  the  moll  cul¬ 
tivated’  countiies  many  marfhes,  which  induftry  has  not  yet 
attempted  to  drain,  and  where  the  leg’flature  has  not  been 
at  pains  to  prevent  many  little  abufes  which  have  produced 
elevations  in  the  beds  of  rivers,  and  rendered  the  complete 
draining  of  lome  fpots  impoffible.  Adminiftration  fhould 
attend  to  fuch  things,  becaufe  their  confeoucnces  arc  great. 
The  feitnees  and  arts,  by  which  alone  thefe  difficult  and 
coflly  jobs  can  be  performed,  fhould  be  proteded,  encou¬ 
raged,  and  cherifhed.  It  is  only  from  fcience  that  we  can 
obtain  principles  to  dired  thefe  arts.  The  problem  or  drain¬ 
ing  canals  is  one  of  the  mod  important,  and  yet  has  hardly 
ever  occupied  the  attention  of  the  hydraulic  fpcculatift. 
We  apprehend  that  Mr  Buat’s  theory  will  throw  great 
light  on  it ;  and  regret  that  the  very  limited  condition  of 
our  prefent  Work  will  hardly  afford  room  for  a  flight  fketch 
of  what  may  be  done  on  the  fubjed.  We  fhall,  however, 
attempt  it  by  a  general  problem,  which  will  involve  moft 
of  the  chief  circumftances  which  occur  in  works  of  that 
kind. 

6.  Let  the  hollow  Ground  A  (fig.  2.)  be  inun- 
dated  by  rains  or  fprings,  and  have  no  outlet  but  the  ca¬ 
nal  AB,  by  which  it  difeharges  its  water  into  the  neigh¬ 
bouring  river  BCDE,  and  that  its  furface  is  nearly  on  a 
level  with  that  of  the  river  at  B.  It  can  only  drain 
when  the  river  finks  in  the  droughts  of  fummer  ;  and  even 
if  it  could  then  drain  completely,  the  putrid  marfh  would 
only  be  an  infe&ing  neighbour.  It  may  be  propofed  to 
drain  it  by  one  or  more  canals  ;  and  it  is  required  to  deter¬ 
mine  their  lengths  and  other  dimenfions,  fo  as  to  produce 
the  be  ft  effeds? 

It  is  evident  that  there  are  many  circumftances  to  deter¬ 
mine  the  choice,  and  many  conditions  to  be  attended  to. 

If  the  canals  AC,  AD,  AE,  are  refpedively  equal  to 
the  portions  BC,  BD,  BE,  of  the  river,  ?.nd  have  the  fame 
flopes,  they  will  have  the  fame  difeharge  :  but  they  are  not 
for  this  reafon  equivalent.  The  long  canal  AE  may  drain 
the  marfh  completely,  while  the  fhert  one  AC  will  only  do 
it  in  part ;  becaufe  the  difference  of  level  between  A  and  C 
is  but  inconfiderable.  Alfo  the  frefhes  of  the  river  may 
totally  obftrud  the  operation  of  AC,  while  the  canal  AE 
cannot  be  hurt  by  them,  E  being  fo  much  lower  than 
C.  Therefore  the  canal  mull  be  carried  fo  far  down  the 
liver,  that  no  frefhes  there  fhall  ever  raife  the  waters  in  the 
canal  fo  high  as  to  reduce  the  flope  in  the  upper  part  of  it 
to  fuch  a  level  that  the  current  fhall  not  be  fufficicnt  to 
carry  off  the  ordinary  produce  of  water  in  the  marfh. 

Still  the  problem  is  indeterminate,  admitting  many  iolu- 
tions.  This  requifite  difeharge  may  be  accomplifhed  by  a 
fhort  but  wide  canal,  or  by  a  longer  and  narrower.  Let 
us  firfl  fee  what  folution  can  be  made,  fo  as  to  accomplifh 
our  purpofe  in  the  moft  economical  manner,  that  is,  by' 
means  of  the  fmallefl  equation. — We  fhall  give  the  folution 
in  the  form  of  an  example. 
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Suppofe  that  the  daily  produce  of  rains  and  fprings  raifes 
*  water  inch  on  an  area  of  a  fquare  league,  which  gives 
about  120,000  cubic  fathoms  of  water.  Let  the  bottom 
of  the  bafon  be  three  feet  below  the  furface  of  the  frefhes 
in  the  river  at  B  in  winter.  Alfo,  that  the  flope  of  the 
river  is  2  inches  in  100  fathoms,  or  y^dth,  and  that  the 
canal  is  to  be  6  feet  deep. 

I  he  canal  being  fuppofed  nearly  parallel  to  the  river,  it 
m  lift  be  at  lea  ft  1800  fathoms  long  before  it  can  be  admit¬ 
ted  into  the  river,  otherwife  the  bottom  of  the  bog  will  be 
lower  than  the  mouth  of  the  canal ;  and  even  then  a  hun¬ 
dred  or  two  more  fathoms  added  to  this  will  give  it  fo 
little  flope,  that  an  immente  breadth  will  be  neceflary  to 
make  the  difeharge  with  fo  fmall  a  velocity.  On  the  other 
hand,  if  the  flope  of  the  canal  be  made  nearly  equal  to  that 
of  the  river,  an  extravagant  length  will  be  neceflary  before 
its  admiffion  into  the  river,  and  many  obftacles  may  then 
intervene.  And  even  then  it  mil  ft.  have  a  breadth  of  13 
feet,  as  may  eafily  be  calculated  by  the  general  hydraulic 
theorem.  By  receding  from  each  of  thefe  extremes,  we 
fhall  dimmifh  the  expence  of  excavation.  Therefore, 

Let  .y  and  y  be  the  breadth  and  length,  and  h  the  depth 
(6  feet),  of  the  canal.  Let  q  be  the  depth  of  the  bog  be¬ 
low  the  furface  of  the  river,  oppofite  to  the  bafon,  I)  the 

difeharge  in  a  fecond,  and  ^  the  flope  of  the  river.  We 

muft  make  h  x  y  a  minimum,  or  x  y  -\-y  x  zz  0. 

The  general  formula  gives  the  velocity 

,7  ng(*/d  —  c,  1) 
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give  x  and  y  ;  but  the  logarithmic  term  renders  it  very  com¬ 
plicated.  We  may  make  ufe  of  the  fimple  form  V  =  ^ 

_  y'  S 

making  V  Njf  nearly  2  y  b.  This  will  be  fufficicntly  exad 
for  all  cafes  which  do  not  deviate  far  from  this,  becaule 
the  velocities  are  very  nearly  in  the  fubduplicate  ratio  of  the 
flopes. 

To  introduce  thefe  data  into  the  equation,  recoiled  th 

•  D  hr 

V  =  d  =  •  As  to  S,  recoiled  that  the 

nal  being  fuppofed  of  nearly  equal  length  with  the  river, 

y  •  y 

~  will  exprefs  the  whole  difference  of  height,  and  ~  —  q  is 
a  a  * 

the  difference  of  height  for  the  canal.  This  quantity  being 
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divided  by  y ,  gives  the 


value  of  g  — 


Therefore 


the  equation  for  the  canal  becomes  y'N 
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values  in  the  eqation  y  x  +  x  y  zzz  o,  and  reduce  it,  we  ob¬ 
tain  finally, 
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If  wc  rcfolve  this  equation  by  making  Ng  =  (296)%  or 


'  87616  inches ;  h  =z  72, 


_  =  Tho>  and  D  =  518400,  we 
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obtain  x  r=  392  inches,  or  32  feet  8  inches,  and  ^  x  or 

c=  18,36  inches.  Now,  putting  thefe  values  in  the  exaft 
formula  for  the  velocity,  we  obtain  the  flope  of  the  canal, 
which  is  nearly  0,62  inches  in  too  fathoms.  a 

Let  /  be  the  length  of  the  canal  in  fathoms.  As  the  n- 

2  I 

Ver  lias  2  inches  fall  in  100  fathoms,  the  whole  fall  is  — ’ 
0)621  difference  of  thefe  two 


&nd  that  of  the  canal  is 
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muff;  be  3  feet,  which  is  the  difference  between  the  river  and 

/2  —  0,62 

the  entry  of  the  canal.  We  have  therefore  1  i* 


100 


t=  36  inches.  Hence  /  =  2604  fathoms  ;  and  this  multi¬ 
plied  by  the  fe&ion  of  the  canal  gives  14177  cubLc  fathoms 
of  earth  to’ be  removed.  .  . 

This  may  furely  be  done,  in  moft  cafes,  for  eight  (hil¬ 
lings  each  cubic  fathom,  which  does  not  amount  to  6000 1. 
a  very  moderate  fum  for  completely  draining  of  nine  fquare 
miles  of  country. 

In  order  to  judge  of  the  importance  of  this  problem,  we 
have  added  two  other  canals,  one  longer  1 


897  1  \V  O  R 

to  it,  their  junflion  mufl  be  fo  far  from  the  bafon,  that  the 
fwell  occafioned  by  railing  its  waters  nearly  4-  more  (viz. 
in  the  fubduplicate  ratio  of  1  to  2)  may  not  reach  back  to 
the  bafon. 

This  obfervation  points  out  another  method  of  econo¬ 
my.  Inftead  of  one  wide  canal,  we  may  make  a  narrower 
one  of  the  whole  length,,  and  another  narrow  one  reaching: 
part  of  the  way,  and  communicating  with  the  long  canal 
at  a  proper  diftance  from  the  bafon.  But  the  lower  extie- 
mity  will  now  be  too  (hallow  to  convey  the  waters  of  both. 
Therefore  raitc  its  banks  by  ufing  the  earth  taken  from  its 
bed,  which  mull  at  any  rate  be  difpofed-of.  Thus  the  wa¬ 
ters  will  be  conveyed,  and  the  expence,  even  of  the  lower 
part  of  the  long  canal,  will  fcarcely  be  increafed. 

Thefe  obfervations  mufl  fuffice  for  an  account  of  the  ma¬ 
nagement  of  open  canals ;  and  we  proceed  to  the  confide- 
ration  of  the  conduct  of  water  in  pipes. 

This  is  much  more  fimple  and  regular,  and  the  general 
theorem  requires  very  trifling  modifications  for .  adapting 
it  to  the  cafes  or  queflions  that  occur  in  the  pra&ice  of  the 
civil  engineer.  Pipes  are  always  made  round,  and  there¬ 
fore  d  is  always  ^th  of  the  diameter.  The  velocity  of  water 
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in  a  pipe  which  is  in  train,  is  ==  V,  s= 


Water¬ 

works. 


fhorter,  having  their  widths  and  dopes  fo 

Length. 


and  the  other 
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Wifth. 

Velocity. 

Slope. 

Feet . 

Inches . 

42 
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Excavation. 
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We  have 
fimple  flate 
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confidered  this  important  problem  in  its  molt 
If  the  bafon  is  far  from  the  river,  fo  that  the 
drains  are  not  nearly  parallel  to  it,  and  therefore  have  lets 
Hope  attainable  in  their  courfe,  it  is  more  difficult.  Per¬ 
haps  the  befi  method  is  to  try  two  very  extreme  cafes  and 
a  middle  one,  and  then  a  fourth,  nearer  to  that  extreme 
which  differs  leaft  from  the  middle  one  in  the  quantity  of 
excavation.  Tins  will  point  out  on  which  fide  the  mini¬ 
mum  of  excavation  lies,  and  alfo  the  law  by  which  it  di- 
xninifhes  and  afterwards  increafes.  rIhen  draw  a  line,  on 
which  fet  off  from  one  end  the  lengths  of  the  canals.  .  At 
each  length  ere&  an  ordinate  representing  the  excavation  ; 
and  draw  a  regular  curve  through  the  extremities  of  the 
ordinates.  Ficm  that  point  of  the  curve  which  is  n tare  11 
to  the  bafe  line,  draw  another  ordinate  to  the  bafe.  This 
will  point  out  the  bed  length  of  the  canal  with  Efficient 
accuracy.  The  length  will  determine  the  flope,  and  this 
will  give  the  width,  by  means  of  the  general  theorem. 
j\7.  B,  Thefe.  draining  canals  mufl  always  come  off  from 
the  bafon  with  evafated  entries.  This  will  prevent  the  lofs 
of  much  fall  at  the  entry. 

Two  canals  map  fometimes  be  neceffary.  I11  this  cafe 
expence  may  frequently  be  laved,  by  making  one  canal  flow 
rnto  the  other.  This,  however,  mufl  be  at  inch  a  diftance 
from  the  bafon,  that  the  fwell  produced  in  the  other  by 
this  addition  may  not  reach  back  to  the  immediate  neigh¬ 
bourhood  of  the  bafon,  otherwife  it  would  impede  the  -per¬ 
formance  of  both.  For  this  purpose,  recourfe  mufl  be  had 
to  the  problem  iii.  in  n°  104.  of  the  article  River.  We 
muff  here  obierve,  that  in  this  refpedl  canals  differ  exceed¬ 
ingly  from'  rivers  :  rivers  enlarge  their  beds,  fo  as  always 
to  convey  every  increafe  of  waters ;  but  a  canal  may  be  gor¬ 
ged  through  its  whole  length,  and  will  then  greatly  dimi- 
niffi  its  difeharge.  In  order  that  the  lower  extremity  of  a 
canal  may  convey  the  waters,  of  an  eaual  canal  admitted  ±a« 
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The  chief  queftions  are  the  following : 

QueJ}.  1.  Given  the  height  H  of  the  refervoir  above  the 
place  of  delivery,  and  the  diameter  and  length  of  the  pipe, 
to  find  the  quantity  of  water  difeharged  in  a  fecond  ? 

Let  L  be  the  length,  and  h  the  fall  which  would  produce 
the  velocity  with  which  the  water  enters  the  pipe,  and 
actually  flows  in  it,  after  overcoming  all  obftru&Ions.  This 

V2 

may  be  expreffed  in  terms  of  the  velocity  by  G 

noting  the  acceleration  of  gravity,  correfponding  to  the 
manner  of  entry.  When  no  methods  are  adopted  (or  faci¬ 
litating  the  entry  of  the  water,  by  a  bell  fhaped  funnel  or 
otherwife,  2  G  may  be  affirmed  as  =  500  inches,  or  42 
feet,  according  as  we  meafure  the  velocity  in  inches  or  feet. 
V1 

The  flope  is  —  9  =  __  2  Q,  which  mufl  be  put  into  the 


general  formula.  This  would  make  it  very  complicated. 
We  may  Amplify  it  by  the  confideration  that  the  velocity 
is  very  (mail  in  eomparifon  of  that  arifing  from  the  height 
FI  :  consequently  h  is  very  fmall.  Alfo,  in  the  fame  pipe, 
the  reftflances  are  nearly  in  the  duplicate  ratio  of  the  _  ve¬ 
locities  when  thefe  are  fmall,  and  when  they  differ  little 

L 

among  themfelves.  Therefore  make  b  =  taking  h  by 

guefs,  a  very  little  lefs  than  IT.  Then  compute  the  mean 
velocity  <v  correfponding  to  thefe  data,  or  take  it  from  the 

table.  If  h  4-  be  ==  H,  we  have  found  the  mean  ve- 

1  2  Ijr 

locity  V  =  If  not,  make  the  following  proportion  : 

-  yr  V2  . 

H _ —7-,  !  —7s,  which  is  the  fame  with  thifr 

2  Ur  2  Lr 
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If  the  pipe  has  any  bendings,  they  mull  be  calculated  for 

4. V. ^  _ „ -  a.. _ 1  *  il.  _  _  t*i  n  m 
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# - - i  t  .  v..vjr  muu  Ut  VcUCUldtCU  xor 

in  the  manner  mentioned  in  the  article  River,  h°  ioi  ;  and 


-  - - ~  ...  ‘  iui  ,  alia 

the  head  of  water  neceffary  for  overcoming  this  additional 
V> 

refinance  being  called  — ,  the  laft  proportion  mud  be 


changed  for 

^+‘u,(^+^)-"i’I  =  H:  Vi* 

2d.  Given  the  height  of  the  refervoir,  the  length 
bf  the  pipe,  and  the  quantity  of  water  which  is  to  be  drawn 
off  in  a  fecondi  to  find  the  diameter  of  the  pipe  which  will 
draw  it  off  ? 

Let  d  be  confidered  as  rr  ^th  of  the  diameter,  and  let 
l  :  c  reprefent  the  ratio  of  the  diameter  of  a  circle  to  its 
circumference-  .  The  fe&ion  of  the  pipe  is  4  c  d2.  Let  the 

quantity  of  water  per  fecond  be  Qj  then  is  the 


4  c  d  2 

mean  velocity.  Divide  the  length  of  the  pipe  by  the  height 
of  the  refervoir  ahove  the  place  of  delivery,  dirninifhed  by  a 
very  fmall  quantity,  and  call  the  quotient  S.  Confider 
this  as  the  dope  of  the  conduit;  the  general  formula  now 
becomes 

Q  _  307  (yV—  0,1 )  _ 

4  d2  y/  s  -  L  1,06 

Q-  (307(3/  d — 0,1)  .  . 

-  0.3  W  d—0,1).  We 

ul  pra&ice, 


or- 


4  cd'-~  y'S 

may  negleft  the  laft  term  fn  every  cafe  of  cl  r _ , 

folnnU  the  flna11  ^uantity  This  gives  the  very  Ample 

_Q^__  307  t/d 
4  r  dz  — 

from  which  we  readily  deduce 

d  =  QV  S  J—  Q  v/ S' ]r 
4CX307I  3858 
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This  procefs  gives  the  diameter  lomewhat  too  fmall.  But 
we  eafiiy  redlify  this  error  by  computing  the  quantity  de¬ 
livered  by  the  pipe,  which  will  differ  a  little  from  the  quan¬ 
tity  propofed.  ’I  hen  obferving,  by  this  equation,  that  two 
pipes  having  the  fame  length  and  the  fame  (lope  give  quan¬ 
tities  of  water, i  of  which  the  fquares  are  nearly  as  the  5th 
powers  of  the  diameter,  we  form  a  new  diameter  in  this  pro¬ 
portion,  which  will  be  almoft  perfedlly  exadt 
.  may  be  obferved  that  the  height  affirmed  for  determi¬ 
ning  the  dope  in  thefe  two  queftions  will  feldom  differ  more 
than  an  inch  or  two  from  the  whole  height  of  the  refervoir 
above  the  place  of  delivery ;  for  in  conduits  of  a  few  hun¬ 
dred  feet  long  the  velocity  feldom  exceeds  foui  feet  per  fe¬ 
cond,  which  requires  only  a  head  of  3  inches. 

As  no  inconvenience  worth  minding  refults  from  making 
the  pipes  a  tenth  of  an  inch  or  io  wider  than  is  barely  fufifi- 
cier.t,  and  as  this  generally  is  more  than  the  error  arifing 
from  even  a  very  erroneous  affumption  of  h ,  the  anfwer  firit 
obtained  may  be  augmented  by  one  or  two  tenths  of  an 
inch,  and  then  we  may  be  confident  that  our  conduit  will 
draw  off  the  intended  quantity  of  water. 

We  prefume  that  every  perfon  who  affumes'the  name  of 
engineer  knows  h6vv  to  reduce  the  quantity  of  water  mea¬ 
sured  in  gallons,  pints,  or  other  denominations,  to  cubic 
inches,  and  can  calculate  the  gallons,  &c.  fnrnifhed  by  a 
pipe  of  known  diameter,  moving  with  a  velocity  that  is 
in  earn  red  in  inches  per  fecond.  We  farther  fuppofe  that 
all  care  is  taken  in  the  conftrudlion  of  the  conduit,  to  avoid 
©bftraaions  occafioned  by  lumps  of  folder  hanging  in  the 
infide  or  the  pipes  ;  and,  particularly,  that  all  the  cocks 
and  plugs  by  the  way  have  waterways  equal  to  the  feaion 
of  the  pipe.  Undertakers  are  molt  tempted  to  fail  here, 
II 


by  making  the  cocks  too  fmall,  becaufe  large  cocks  are  very 
coftly.  But  the  employer  fhould  be  fcrupuloufly  attentive 
to  this ;  becaute  a  fimple  contra&ion  of  thi*3  kind  may  be 
the  throwing  away  of  many  hundred  pounds  in  a  wide  pipe, 
which  yields  no  more  water  than  can  pafs  through  the  fmall 
cock. 

The  chief  obftru&ions  arife  from  the  depofition  of  fand 
or  mud  in  the  lower  parts  of  pipes,  or  the  colle&ion  of  air 
in  the  upper  parts  of  their  bendings.  The  velocity  being 
always  very  moderate,  fuch  depositions  of  heavy  matters  arc 
unavoidable.  The  ntmoft  care  Ihould  therefore  be  taken  to 
have  the  water  freed  from  all  fuch  things  at  its  entry  by 
proper  filtration  ;  and  there  ought  to  be  cleanfiug  plugs  at 
the  lower,  parts  of  the  bendings,  or  rather  a  very  little  way 
beyond  them.  When  thefe  are  opened,  the  water  iffues 
with  greater  velocity,  and  carries  the  depofitions  with  it. 

It  is  much  more  difficult  to  get  rid  of  the  air  which 
choak3  the  pipes  by  lodging  in  their  upper  parts.  This 
is  fometimes  taken  in  along  with  the  water  at  the  refervoir, 
when  the  entry  of  the  pipe  is  too  near  the  fur  face.  This 
(hould  be  carefully  avoided,  and  it  cofts  no  trouble  to  do  fo. 
If  the  entry  of  the  pipe  is  two  feet  under  the  furface,  no  air 
can  ever  get  in.  Floats  (hould  be  placed  above  the  entries, 
having  lids  hanging  f  rom  them,  which  will  (hut  the  pipe  be¬ 
fore  the  water  runs  too  low. 

But  air  is  alfo  dffengaged  from  fprin^-water  by  merely 
pafling  along  the  pipe.  When  pipes  are  fupplied  by  an  en- 
gine,  air  is  very  often  drawn  in  by  the  pumps  in  a  difenga- 
ged  (late.  It  is  alfo  difengaged  from  its  (late  of  chemical 
union,  when  the  pumps  have  a  fu<flion-pipe  of  10  or  12 
feet,  which  is  very  common.  In  whatever  way  it  is  intro¬ 
duced,  it  collegia  in  all  the  upper  part  of  bendings,  and 
choaks  the  paffage,  lo  that  fometimes  not  a  drop  of  wa¬ 
ter  is  delivered.  Our  cocks  fhould  be  placed  there,  which 
fhould  be  opened  frequently  by  perfons  who  have  this  in 
charge.  Delaguliers  deferibes  a  contrivance  to  be  placed  on 
all  fuch  eminences,  which  does  this  of  itfelf.  It  is  a  pipe 
with  a  cock,  terminating  in  a  fmall  ciftern.  The  key  of 
the  cock  has  a  hollow  ball  of  copper  at  the  end  of  a  lever. 
When  there  is  no  air  in  the  main  pipe,  water  comes  out  by 
this  difebarger,  fills  the  ciftern,  raifes  the  ball,  and  thus  (huts 
tfie  cock.  But  when  the  bend  of  the  main  contains  air,  it 
rifes  into  the  ciftern,  and  occupies  the  uoper  part  of  it. 
Thus  the  floating  ball  falls  down,  the  cock  opens  and  lets 
out  the  air,  and  the  ciftern  again  filling  with  water,  the  ball 
rifes,  and  the  cock  is  again  (hut. 

A  very  neat  contrivance  for  this  purpofe  was  invented  by 
the  late  Proteffor  Ruffcl  of  Edinburgh  "The  cylindrical  pipe 
BCDE  (fig.  3.),  at  the  upper  part  of  a  bending  of  the  main, 
is  fere  wed  on,  the  upper  end  of  which  is  a  flat  plate  per¬ 
forated  with  a  fmall  hole  F.  Thrs  pipe  contains  a  hollow 
copper  cylinder -G,  to  the  upper  part  of  which  is  faftened 
a  piece  of  (oft  leather  H.  When  there  is  air  in  the  pipe,  it 
comes  out  by  the  hole  A,  and  occupies  the  difebarger,  and 
then  efcapes  through  the  hole  F.  The  water  follows,  and, 
riling  in  the  difeharger,  lifts  up  the  hollow  cylinder  G, 
caufing  the  leather  H  to  apply  itfelf  to  the  plate  CD, 
and  (hut  the  hole.  Thus  the  air  is  difeharged  without  the 
fmalleft  lofs  of  water. 

It  is  of  the  moft  material  confequence  that  there  be  no 
contraction  in  any  part  of  a  conduit.  This  is  evident ;  but 
it  is  alfo  prudent  to  avoid  all  unneceffary  enlargements.  For 
when  the  conduit  is  full  of  water  moving  along  it,  the  velo¬ 
city  in  every  fe&ion  is  inverlely  proportional  to  the  area  of 
the  fe&ion  ;  it  is  therefore  diminiftied  wherever  the  pipe  is 
enlarged  ;  but  it  muft  again  be  incre  Ted  where  the  pipe 
contra&s.  This  cannot  be  without  expending  force  in  the 
acceleration.  This  confumes  part  of  the  impelling  power* 

whether 


Wife 

Work; 
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whether  this  he  a  head  of  water,  or  the  force  of  an  engine,  a  double  diftribution. 
See  what  is  faid  on  this  fubjeft  in  the  article  Pumps,  n°  83, 

-  &c.  Nothing  is  gained  by  any  enlargement ;  and  every  con¬ 
traction,  by  requiring  an  augmentation  of  velocity,  employs 
a  part  of  the  impelling  force  precifely  equal  to  the  weight 
of  a  column  of  water  whofe  bafe  is  the  contrafted  paffage, 
and  whole  height  is  the  fall  which  would  produce  a  veloci¬ 
ty  equal  to  this  augmentation.  This  point  feems  to  have 
been  quite  overlooked  by  engineers  of  the  firft  eminence, 
and  has  in  many  inibances  greatly  diminished  the  perform¬ 
ance  of  their  belt  works.  It  is  no  lefs  detrimental  in  open 
canals ;  becaufe  at  every  contraction  a  fmall  fall  is  required 
for  reltoring  the  velocity  loft  in  the  enlargement  of  the  ca¬ 
nal.'  bv  which  the  general  Hope  and  velocity  are  diminifhed. 

Another  ooint  whichmuft  be  attended  to  in  the  conducting  of 
water  is,  "that  the  motion  (hould  not  be  fubfultory,  but  con¬ 
tinuous.  When  water  is  to  be  driven  along  a  main  by  the 
ftrokes  of  a  reciprocating  engine,  it  fhould  be  forced  into  an 
air-box,  the  fpring  of  which  may  preferve  it  in  motion  along 
the  whole  lubfequent  main.  If  the  water  is  brought  to  reft 
at  every  fuccefiive  ftroke  of  the  pifton,  the  whole  mafs  mult 
again  be  put  m  motion  through  the  whole  length  ot  the 
main.  This  requires  the  fame  ufelefs  expenditure  of  power 
as  to  communicate  this  motion  to  as  much  dead  matter;  and- 


*4.3  IU  — . . 

this  is  over  and  above  the  force  which  may  be  neceflary  for 
raifing  the  water  to  a  certain  height ;  which  is  the  only  cir- 
cumftance  that  enters  into  the  calculation  of  the  power  of 
the  pump-engine.  # 

An  air-box  removes  this  ftnperfe&ion,  becaufe  it  keeps  up 
the  motion  during  the  returning  flroke  of  the  pifton.  The 
compreftion  of  the  air  by  the  adive  ftroke  of  the  pifton  muft 
be  fucli  as  to  continue  the  impulfe  in  oppofition  to  the  con- 
tiary  preflure  of  the  water  (if  it  is  to  be  raifed  to  fome 
height),  and  in  oppofition  to  the  fridion  or  other  refiftances 
which  arife  from  the  motion  that  the  water  really  acquires. 
Indeed  a  very  confiderable  force  is  employed  here  alio  in 
changing  the  motion  of  the  water,  which  is  forced  out  of  the 
capacious  air-box  into  the  narrow  pipe  ;  and  when  this 
change  of  motion  is  not  judicionfly  managed,  the  expendi¬ 
ture  of  power  may  be  as  great  as  if  all  were  brought  to 
reft  and  again  put  into  motion.  It  may  even  be.  greater, 
by  caufing  the  water  to  move  in  the  oppofite  diredion  to  its 
former  motion.  Of  fuch  confequence  is  it  to  have  all  thefe 
circumftances  fcientifically  confideied.  It  is  in  fuch  parti¬ 
culars,  unheeded  by  the  ordinary  herd  of  engineers  or  pump- 
makers,  that  the  fuperiority  of  an  intelligent  praditioner  is 

to  be  feen.  .  . 

Another  material  point  in  the  conduit  of  water  in  pipes 
is  the  diftribution  of  it  to  the  different  perfons  who.  have 
cccafion  for  it.  This  is  rarely  done  from  the  riling  main.  It 
is  ufual  to  fend  the  whole  into  a  ciftern,  from  which  it  is 
afterwards  conduded  to  different  places  in  fepavate  pipes. 
Till  the  difeovery  of  the  general  theorem  by  the  chevalier 
Bust,  this  has  been  done  with  great  inaccuracy.  Engi¬ 
neers  think  that  the  different  purchafers  from  water-works 
'receive  in  proportion  to  their  refpedive  bargains  when  they 
give  them  pipes  whofe  areas  are  proportional  to  thefe  pay¬ 
ments'.  But  we  now  fee,  that  when  thefe  pipes  are  of  any 
confiderable  length,  the  waters  of  a  larger  pipe  run  with  a 
greater  velocity  than  thofe  of  a  fmaller  pipe  having  the  fame 
Hope.  A  pipe  of  two  inches  diameter  will  give  much  more 
water  than  four  pipes  ot  one  inch  diameter  }  it  will  give  as 
much  as  five  and  a  half  fuch  pipes,  Or  more;  becaufe  the 
fquares  of  the  difeharges  are  very  nearly  as  the  fifth  powers 
of  the  diameters.  This  point  ought  therefore  to  be  care¬ 
fully  confidered  in  the  bargains  made  with  the  proprietors 
of  water- works,  and  the  payments  made  in  this  proportion, 
perhaps  the  moft  unexceptionable  method  would  be  to  make 
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ci  _ _ _  Let  the  water  be  firft  let  off  in  its 

proper  proportions  into  a  fecond  feries  of  fmall  cifterns,  and  v 
let  each  have  a  pipe  which  will  convey  the  whole  water  that 
is  difeharged  into  it.  The  firft  diftribution  may  be  made 
entirely  by  pipes  of  one  inch  in  diameter  ;  this  would  leave 
nothing  to  the  calculation  of  the  diftributor,  for  every  man 
would  pay  in  proportion  to  the  number  of  fuch  pipes  which 
run  into  his  own  ciftern. 

In  many  cafes,  however,  water  is  diftributed  by  pipes  de¬ 
rived  from  a  main.  And  here  another  circumftance  comes 
into  action.  When  water  is  pafting  along  a  pipe,  its  pref- 
fure  on  the  fides  of  the  pipe  is  diminifiied  by  its  velocity  ; 
and  if  a  pipe  is  now  derived  from  it,  the  quantity  drawn, 
off  is  alfo  diminifhed  in  the  fubduplicate  ratio  of  the  pref- 
fures.  If  the  preffure  is  reduced  to  Jth,  £th,  -^th,  &c. 
the  difeharge  from  the  lateral  pipe  is  reduced  to  i,  yd,  yth, 
&c. 

It  is  therefore  of  great  importance  to 'determine,  what 
this  diminution  of  preffure  is  which  arifes  from  the  motion 
along  the  main. 

It  is  plain,  that  if  the  water  fuffered  no  refiftance  in  the 
main,  its  velocity  would  be  that  with  which  it  entered,  and 
it  would  pafs  along  without  exerting  any  preffure.  If  the 
pipe  were  (hut  at  the  end,  the  preffure  on  the  tides  would 
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be  the  full  preffure  of  the  head  of  water.  If  the  head  of 
water  remain  the  fame,  and  the  end  of  the  tube  be  contrac¬ 
ted,  but  not  (topped  entirely,  the  velocity  in  the  pipe  is  di¬ 
minifhed.  If  we  would  have  the  velocity  in  the  pipe  with 
this  contracted  mouth  augmented  to  what  it  was  before  the 
contraction  was  made,  we  muft  employ  the  preffure  of  a 
pifton,  or  of  a  head  of  water.  -This  is  propagated  through 
the  fluid,  and  thus  a  preffure  is  immediately  excited  on.  the 
fides  of  the  pipe.  New  obftruCtions  of  any  kind,  arifing 
from  friCtion  or  any  other  caufc,  produce  a  diminution  of 
velocity  in  the  pipe.  But  when  the  natural  velocity  is 
checked,  the  particles  read  on  what  obftruCts  their  mo¬ 
tion  ;  and  this  aCtion  is  uniformly  propagated  through  a 
perfeCt  fluid  in  every  direction.  The  refiftance  therefore 
which  we  thus  aferibe  to  friCtiou,  produces  the  fame  lateral 
preffuie  which  a  contraction  of  the  orifice,  which  equally 
diminifties  che  velocity  in  the  pipe,  would  do.  Indeed  this 
is  demon ftrable  from  any  diftinCt  notions  that  we  can  form 
of  thefe  obftruCtions.  They  proceed  from  the  want  of  per- 
feCt  fmoothnefs,  which  obliges  the  particles  next  the  fides 
t©  move  in  undulated  lines.  This  excites  tranfverfe  forces 
in  the  fame  manner  a?  any  conftrained  curvilineal  motion. 
A  particle  in  its  undulated  patli  tends  to  efcape  from  it, 
and  ads  on  the  lateral  particles  in  the  fame  manner,  that  it 
would  do  if  moving  fingly  in  a  capillary  tube  having  the 
fame  undulations ;  it  would  preis  on  the  concave  fide  of  eve¬ 
ry  fuch  undulation.  Thus  a  preffure  is  exerted  among  the 
particles,  which  is  propagated  to  the  fides  of  the  pipe  ;  or 
the  diminution  of  velocity  may  arife  from  a  vifeidity  or 
want  of  perfed  fluidity.  This  obliges  the  particle  imme¬ 
diately  preffed  to  drag  along  with  it  another  particle  which 
is  withheld  by  adhefion  to  the  fides.  This  requires  addi¬ 
tional  preffure  from  a  pifton,  or  an  additional  head  of  water  j 
and  this  preffure  alfo  is  propagated  to  the  fides  of  the  pipe. 

Hence  it  (hould  follow,  that  the  preffure  which  water 
in  motion  exerts  on  the  fides  of  its  conduit  is  equal  to 
that  which  is  competent  to  the  head  of  water  which  impels 
it  into  the  pipe,  diminifhed  by  the  head  of  water  competent 
to  the  adual  velocity  with  which  it  moves  along  the  pipe. 
Let  H  represent  the  head  of  water  which  impels  it  into  the 
entry  of  the  pipe,  and  h  the  head  which  would  produce  the 
adual  velocity;  then  H— h  is  the  column  which  would  pro¬ 
duce  the  preffure  exerted  on  its  (ides. 

This  is  abundantly  verified  by  very  fimple  experiments, 

c  X  z  Let 
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“  up,, ght  pipe  be  inferred  into  the  fide  °f  the  main  pipe,  of  the  plffion  or  forcing  head  of  water 
When  the  water  runs  out  by  the  mouth  of  the  main,  it  will  •  •  -  8~  ” 

rife  in  this  branch  till  the  weight  of  the  column  balances 
the  preffure  that  fupports  it ;  and  if  we  then  afcertain  the 
velocity  of  the  iffuing  water  by  means  of  the  quantity  dif- 
charged,  and  compute  the  head  or  height  neceffary  for  pro¬ 
ducing  tins  velocity,  and  fubtraft  this  from  the  height  of 


water  above  the  entry  of  the  main,  we  fhall  find  the  height 
in  the  bianch  preciiely  equal  to  their  difference.  Our  rea- 
flers  may  fee  this  by  examining  the  experiments  related  by 
Gravelande,  and  ftill  better  by  confuting  the  experiments 
narrated  by  Boffin,  §  558,  which  are  detailed  with  great 
xninutenefs  j  the  refults  correfponded  accurately  with  this 
propofnion.  The  experiments  indeed  were  not  heights  of 
water  fupported  by  this  preffiire,  but  water  expelled  by  it 
through  the  fame  orifice.  Indeed  the  truth  of  the  propo¬ 
rtion  appears  in  every  way  we  can  confider  the  motion  of 
water.  And  as  it  is  of  the  firil  importance  in  the  praftice 
of  conducting  water  (for  leafons  which  will  prefently  ap¬ 
pear),  it  merits  a  particular  attention.  When  an  inclined 
tube  is  in  train,  the  accelerating  power  of  the  water  (or  its 
weight  dimmilhed  in  the  proportion  of  the  length”  of  the 
oblique  column  to  its  vertical  height,  or  its  weight  multi. 

plied  by  the  fraction  ,  which  expreffes  the  Hope),  is  in 

cquHibrio  with  the  obttru&ions  ;  and  therefore  it  exerts  no 
prellure  on  the  pipe  but  what  arifes  from  its  weight  alone. 

Aliy  part  of  it  would  continue  to  fiide  down  the  inclined 
plane  with  a  conftant  velocity.,  though  detached  from  what 
follows  it.  It  therefore  derives  no  prellure  from  the  head 
of  water  which  impelled  it  into  the  pipe.  The  fame  mult 
De  faid  of  a  horizontal  pipe  infinitely  frncoth,  or  oppofing 
noremtance.  The  water  would  move  in  this  pipe  with  the 
full  velocity  due  to  the  head  of  water  which  impels  it  into 
the  entry.  13 ut  when  the  pipe  oppofes  an  obftru&ion,  the 
head  or  water  is  greater  than  that  which  would  impel  it 
into  the  pipe  with  the  velocity  that  it  adually  has  in  it  : 
and  this  additional  preflure  is  propagated  along  the  pipe, 
where  it  is  balanced  by  the  aftual  ref.ftance,  and  therefore 
excites  a  quaqua  -verfum  preffiire  on  the  pipe.  In  fhort, 
whatever  part  of  the  head  of  water  in  the  refervoir,  or  of  the  — -  ia>  s 

prellure  which  impels  italong  the  tube,  is  not  employedin  pro-  multiplied  by  72,  will  exp’refs  (in  inches)  the  length  necef- 
ducing  velocity,  is  employed  m  aftiny  againft  fome  obftruc-  far>'  for  putting  any  pipe  in  train.  £ 

♦  inn.  ann  Pvr>ifoe  f  ktr  _ n  •  c  .  1  •  «  n  A  v  -  <  r«i  s*  n  '  *  * .  . 
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lance  the  united  obfiruftions  of  the  whole  pipe,  in  as  far 
as  they  are  not  balanced  by  the  relative  weioht  0‘  the  wa 
ter  in  an  inclofed  pipe.  Whatever  be  the  inclination  of  a 
pipe,  and  the  velocity  of  the  water  in  it,  there  is  a  certain 
part  of  this  refinance  which  may  not  be  balanced  >-y  th» 
tendency  which  the  water  has  to  Hide  along  it,  provided 
the  pipe  be  long  enough  ;  or  if  the  pipe  is  too  fhort,  the 
tendency  down  the  pipe  may  mo-e  than  balance  all  the  re¬ 
finances  that  obtain  below.  In  the  firil  cale,  this  overplus 
mufi  be  balanced  by  ail  additional  head  of  water ;  and  in 
the  latter  cafe  the  pipe  is  not  in  train,  and  the  water 
will  accelerate.  There  is  fomething  in  the  mechanifm  of 
theie  motions  which  makes  a  certain  length  of  pipe  necef- 
lary  for  bringing  it  into  train  ;  a  certain  portion  of  the 
lurface  which  a£ts  in  concert  in  obiirudling  the  motion 
We  do  not  completely  undeifiaud  this  circumftance,  but 
we  can  form  a  pretty  difiinft  notion  of  its  mode  of  ac- 
L  n,  j”,  ,  6  of  water  contiguous  to  the  pipe  is  with, 

held  by  the  obfinnftion,  but  glides  along ;  the  film  immedi¬ 
ately  within  this  is  withheld  by  the  outer  film,  but  slides 
through  it :  and  thus  all  the  concentiic  films  glide  within 
thofe  around  them,  fomewliat  like  the  Hiding  tubes  of  a 
rpy-glafs,  when  we  draw  it  out  by  taking  hold  of  the 
end  of  the  innermoft.  Thus  the  fecond  film  paffes  beyond 
the  firft  or  outermofi,  and  becomes  the  outermofi,  and  rubs 
along  the  tube.  The  third  does  the  fame  in  its  turn  •  and. 
thus  the  central  filaments  come  at  lafi  to  thcoutfide,  and  all 
iuttain  their  greaceft  pofiible  obftruaion.  When  this  is  ac- 
complilhed  the  pipe  is  in  train.  This  requires  a  certain-  ' 
length,  which  wc  cannot  determine  by  theory.  We  fee 
however  that  pipes  of  greater  diameter  muff  require  a 
greater  length,  and  this  in  a  proportion  wliich  is  probably 
that  of  the  number  of  filaments,  or  the  fquare  ©f  the  dia¬ 
meter.  Buat  found  this  fuppofition  agree  well  enough 
with^  his  experiments.  A  pipe  of  one  inch  in  diameter 
lultained  no  change  of  velocity  by  gradually  fhortening  it 
till  he  reduced  it  to  fix  feet,  and  then  it  difeharged  a  httle 
more  water.  A  pipe  of  two  inches  diameter  gave  a  fenfible 
augmentation  of  velocity  when  Ihortened  to  25  feet.  He 
therefore  lays,  that  the  fquare  of  the  diameter  in  inches, 


Water*, 

works,! 


•  ,  *  /1  ,*  j  o  c“o  uunrue- 

tion,  and  excites  (by  the  reaction  of  this  obttru&ion)  an  equal 
preffure  on  the  tube.  The  rule  therefore  is  general,  but  is 
lubjeft  to  fome  modifications  which  deferve  our  attention. 

,  In  the  (imply  inclined  pipe  BC  (fig.  4.),  the  prelTure  on 
any  point  S  is  equal  to  that  of  the  head  AB  of  water 
whmh  impels  the  water  into  the  pipe  wanting ;  or  minus 
that  of  the  head  of  water  which  would  communicate  to  it  the 
velocity  with  which  it  actually  moves.  This  we  fhall  call 

and  c°‘.‘fld.er  lt  as  the  weight  of  a  column  of  water  whofe 
length  alfo  is  *.  In  like  manner  H  may  be  the  column 
AU,  which  impels  the  water  into  the  pipe,  and  would 
communicate  a  certain  velocity ;  and  h  may  reprefent  the 
column  which  would  communicate  the  a&ual  velocity.  We 
have  therefore  *  —  H _ h.  ’ 

In  the  pipe _H1KL,  the’ preffiire  at  the  point  I  is  AH 
H  +  and  the  P^ffure  at  K  is 

And  in  the  pipe  DEFG,  the  prefTure  on  E  is  rAR- 

—  h  +  FN~  ^  ^  ’  and  Pre®Ke  at  r  is  H 

.  )ye  ro«ff  carefully  diftinguifh  this  prelTure  on  any  Tquare 
inch  of  the  pipe  from  the  obftruction  or  refinance  which 
that  inch  actually  exerts,  and  which  is  part  of  the  caufe  of 
this  preffure.  The  preffure  is  (by  the  laws  of  hydroftatics) 
the  fame  with  that  exerted  on  the  water  by  a  fquare  inch 

S 


1  he  refinance  exerted  by  a  fquare  inch  of  the  pipe  makes 
but  a  fmall  part  ot  the  preffure  which  the  whole  refiftances 
occafion  to  be  exerted  there  before  they  can  be  overcome. 

The  refinance  may  be  reprefented  by  -  ,  when  d  is  the  hy¬ 
draulic  depth  (Jth  of  the  diameter),  and  r  the  length  or  a 
column  whofe  vertical  height  is  one  inch,  and  it  is  the  rela¬ 
tive  weight  of  a  column  of  water  whofe  bale  is  a  fquare 
inch,  and  height  is  d.  For  the  refiftauce  of  any  length  r 
of  pipe  which  is  in  train,  is  equal  to  the  tendency  of  the 
water  to  Hide  down  (being  balanced  by  it);  that  is,  is  equal 

to  the  weight  of  this  column  multiplied  by  — .  I’he  mag¬ 
nitude  of  this  column  is  had  by  multiplying  its  length  by 
its  feftion.  The  leftion  is  the  pr  >du£i  of  the  border  l  01 
circumference,  multiplied  by  the  mean  depth  d,  or  it  is  id. 
Hus,  multiplied  by  the  length,  is  b  dj;  and  this  multiplied 

by  the  Hope  -  is  b  d,  the  relative  weight  cf  the  column 

whofe  length  is  s.  The  relative  weight  of  one  inch  is  there- 
b  d 

fore  —  ;  and.  this  is  in  equilibrio  with  the  refinance  of  a 

nn^  of  the  pipe  one  inch  broad.^  This,  when  unfolded,  is  a 

One  inch  of  this  there¬ 
fore 


parallelogram  h  inches  in  length 
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,  .  It  appears  to  be  determined  already,  when  we  have  ate-  Water. 

fnre  ia  -  the  relative  weight  of  a  column  of  water  having  tamed  the  prefluxes  by  which  the  water  is  impelled  into  thcie  , - 

tore  is  f  ,  b .  lateral  pipes,  efpecially  after  we  have  faid  that  the  cxpen- 

d  for  its  height  and  a  fquare  inch  for  its  bafe.  Suppole  the  on  the  aftuai  difcharges  from  a  lateral  pipe 

pipe  four  inches  in  diameter,  and  the  Hope  _  253,  me  confhra  ,he  theoretical  doftrine.  But  much  remains 

reiiftance  is  one  grain  ;  for  an  inch  of  water  weighs  253  ^  ^  cotlfidered.  We  have  feen  that  there  is  a  vaft  diffe- 

grains.  .  .  •  r  renCe  between  the  difeharge  made  through  a  hole,  or  even  • 

This  knowledge  of  the  preffure  of  water  m  motion  is  of  h  a  {hott  ;  an|  thc  discharge  from  the  far  end 

great  importance.  In  the  management  of  rivers  and  canals  •  derived  from  a  main  conduit.  And  even  when 

*  -  -  “  "'Wh  ,W  nmduCe  this  hi been  afeertaiued  by  our  new  theory,  the  difeharge 

thus  modified  will  be  found  confidently  different  from  the 
real  date  of  things  :  For  when  water  is  flowing  along  a  mam 
with  a  known  velocity,  and  therefore  exerting  a  known1 
preffure  on  the  circle  which  we  propofe  for  the  entry  ot  a 
branch,  if  we  infert  a  branch  there  water  will  go  along  it : 
but  this  will  generally  make  a  confiderabie  change  in  the 
motion  along  the  main,  and  therefore  in  the  preffure  which 
is  to  expel  the  water.  It  alfo  makes  a  fconfiderabk  change 
in  the  whole  quantity  which  paffes  along  the  anterior  part 
of  the  main,  and  a  ftill  greater  change  on  what  moves  along 
that  part  of  it  which  lies  beyond  the  branch  :  it  therefore 
affects  the  quantity  nectffury  for  the  whole  fupply,  the  force 
that  is  required  for  propelling  it,  and  the  quantity  delivered 
by  other  branches.  This  part  therefore  of  the  manage- 

vun.  .  .  rnent  of  water  in  conduits  is  of  confiderabie  importance  and 

fn  order  Scacy.  We  can  propofe  in  this  place  nothing  mo,  than  . 

may  conceive  .t  as  com.it  fc ’  where  the 


SX;  Concerning  the  damages  which  they  produce 
in  their  beds  by  tearing  up  the  foil ;  it  informs  us  of  the 
ilrength  which  we  muft  give  to  the  banks:  but  it  is  of  more 
conference  in  the  management  of  clofe  conduits.  By  this 
wc  muft  regulate  the  ftrength  of  our  pipes ;  by  this  alfo  we 
muft  afeertain  the  quantities  of  water  which  may  be  drawn 
off  by  lateral  branches  from  any  main  conduit. 

With  refpea  to  the  firft  of  thefe  objects,  where  ecunty 
is  our  foie  concern,  it  is  proper  to  confider  the  puffme  in 
the  rnoft  unfavourable  circumftauces,  viz.  when  the  e..d  o 
the  main  is  (hut.  This  cafe  is  not  unfrequent.  My,  ^.en 
the  water  is  in  motion,  its  velocity  in  a  conduit  leldom  ex- 
ceedla  very  few  feet  in  a  feeond.  Eight/ect  per  fecond 

requires  only  one  foot  of  water  to  produce  it.  We  ftiould 

therefore  eftimate  the  ftrain  on  all  conduits  by  the  whole 
height  of  the  refervoir. 

n  A  t 
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may  conceive  11  as  “•  -■  -  —  >  ,  ,  a  folution.  of  fuch  leading  queftions  as  involve  the  chief  cir 

perable  ilrength,  joined  along  the  two Teams,  J  cumftances,  recommending  to  our  readers  the  perufal  of  on- 

S,.T1,  «  ,te  a™  *1> pfi,™  .tAo  works  on  M.  «* 

UariosVo  .hcfc  fe.™.  and  each  of  .fa.  WW 

fuflains  half  of’  the  ftrain.  The  ftrain  on  an  inch  ol  thefe 

.wo  a*,  is .0 .1.0  >  “'“T.lrr.r.h: 


tonal  worts  on  tins  luojee..  . -----  . 

fully  competent  to  theelhblifhmentofthe  fundamental  prin¬ 
ciple.  The  hole  through  which  the  lateral  difcharges  were 
made  was  but  a  tew  feet  from  the  refervoir.  1  he  pipe 


irrss  is  equal  iu  i.it  a....,,..--.. - 

height  ia  the  depth  of  the  feam  below  the  furface  ot  the  re- 
Wr  a-d  whofe  bafe  is  an  inch  broad  and  a  diameter  of 
the  pipe  in  length.'  This  follows  from  the  common  principles 

°'  Suppofc  the  pipe  to  be  of  lead,  one  foot  in  diameter  and 
too  feet  under  the  furface  of  the  refervoir  Water  weighs 
l,j  D0Unds  per  foot.  The  bafe  of  our  column  is  therefore 
ith  of  a  foot,  and  the  tendency  to  burft  the  pme  is  too 
V  til  6H°,  =  521  pounds  nearly.  Iheie;ore 
Clinch  of  one  feam  is  drained  by  260b  pounds.  A  rod  of 
kad  one  inch  femare  is  pulled  afuuder  by  860  pounds  (fee 

w'thftand  this  ftraim  But  we  muft  make  it  much  {longer 
^  v  (neciallv  if  the  oipe  leads  from  an  engine  which 

Ss  ££  it  by'ftarts.  Belidor  and  Defaguiliers 
E,  given  tables  of  the  tliicknefs  and  weights  of  pipes  which 
Pxpenence  has  found  efficient  for  the  different  materials  and 
Sti‘  Defaguiliers  lays,  that  a  leaden  pipe  of  |tl.s  of  an 
inch  in  thicknefs  is  ftrong  enough  for  a  height  of  14c ’  feet 
and  diameter  of  7  inches.  1'iom  this  we  may  calculate  all 
others  Belidor  fays,  that  a  leaden  pipe  1 2  inches  diameter 
and  60  feet  deem  fhould  be  half  an  inch  thicx :  but  thefe 
thiims  will  be  more  properly  computed  by  means  of  the  lift 
.riven  in  n°  40  of  the  article  Sisei-’GiH  oj  Materials. 
g  The  application  which  we  are  moft  anxious  to  make  of 
the  knowledge  of  the  preffure  or  moving  waters  is  the  den¬ 
tation  Bom  a  main  conduit  by  lateral  branches.  This  oe- 
...V  freouentlv  in  the  dillnbution  ot  waters  among  the 
inhabitants  of  towns;  and  it  is  fo  impevfeftly  underftood  by 
£  grenteft  part  of  thofc  who  take  the  name  of  engmeers, 
that  individuals  have  no  (ecurity  that  they  (hall  get  even  one 
half  of  the  water  they  bargain  and  pay  toi  ;  yet  this  may 
be  as  accurately  afeertained  as  any  other  problem  m  hydrau- 
lies  by  means  of  our  general  theorem.  The  cafe  therefore 
r.ierk$  our  particular  attention^ 


lliclUC  V\dS  uut  ^ 

was  lucceffively  lengthened,  by  winch  tne  refinances  were 
increafed,  and  the  velocity  dimimflied.  But  this  did  not 
affedt  the  lateral  difcharges,  except  by  affe&ing  the  pref- 
fures  ;  and  the  difcharges  from  the  end  of  the  mam  were  •* 
fuppofed  to  be  the  fame  as  when  the  lateral  pipe  was  not  m- 
ferted.  Although  this  was  not  ilriclly  true,  the  difference 
was  infenfible,  becaufe  the  lateral  pipe  had  but  about  the 
1 8th  part  of  the  area  of  the  main. 

Sup  Dole  that  the  difeharge  from  the  refervoir  remains  the  -  ^ 
fame  after  the  derivation  of  this  branch,  then  the  motion  ot  - 
the  water  all  thc  wav  to  the  infer  t ion  of  the  branch  is  the 
fame  as  before  ;  but,' beyond  this,  the  difeharge  is  d.mimih-  , 
ed  by  all  that  is  diicharged  by  thc  branch,  with  the  head  ,v 
equivalent  to  the  preffure  on  the  fide.  1  he  difeharge  by 
the  lower  end  of  the  main  being  dimmiftied,.  the  velocity  ano 
refiftance  in  it  arc  alfo  diimnifhed.  Therefor '  the  difference  • 
between  *  and  the  head  employed  to  overcome  the  iridion 
in  this  fecond  cafe,  would  be  a  necdlefs  or  inefficient  part 
of  the  whole  load  at  the.  entry,  which  is  lmpoffible  ;  for  eve¬ 
ry  force  produces  an  effeeft,  or  it  is  deftroyed  by  foine  re- 
adion.  The  effect  of  the  forcing  head  of  water  is  to 
produce  the  sreateft  difeharge  correfponding  to  the  ob- 
ftruaions;  and  thus  the  difeharge  from  the  refervoir,  or 
the  fupply  to  the  main,  muft  be  augmented  tty  the  infertion 
of  the  branch,  if*  the  forcing  head  of  water  remains  the 
fame.  A  greater  portion  therefore  of  the  forcing  head  was 
employed  in  producing  a.  greater  difeharge  at  the  entry  ot 
the  main,  and  the  remainder,  iefs  than  x,  produced  thepreh 
fure  on  the  tides.  This  head  was  the  one  competent  to  tne. 
oftftru&ions  reiulting  from  the  velocity  beyond  the  infertion 
a1  the  branch;  and  this  velocity,  dimmiftied  by  the  dil- 
charge  already  made,  was  ltfs  than  that  at  the  entry,  and 

even  than  that  of  the  main  without  a  branch.  This  will 
appear  more  distinctly  by  putting  the  cafeunto  the  form  of 
an  equation.  Therefore  let  H-*  be  the  height  due  o 
the  vctecity  at  the  entry,  of  which  the  effect  otttairis  only 


Water¬ 

works 
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101  izonta  ly.  The  head  x  13  the  only  one  which  adts  on  lances  the  refifhnce  in  the  Arft  nart  nF  tf,.  ■  j  • 
the  tides  of  the  tube,  tending  to  tnoduce  the  difcharre  bv  other  balance,  thcJift  u  P  ?  ?f  ,  ma,n’  ,nd 
.h«  branch  at  the  !,„«  .im/that'i,  “  S  £  SSi  StT  )X“d,  ,hf'  '>*"?'  PI*- 

Ihuclions  beyond  the  branch.  If  the  orifice  did  not  ex  id;  A  branch  fY  d'fcharge  from  the  branch— 

and  if  the  force  producing  the  velocity  on  a  C  tube  bt  in  **“  11)3,0  »"*«  ^  ««le  change 

reprefented  bv  2  O.  and  r.A™  Yr  .u _ •  ,  a  tyx,  .7  ,  ?  Pe: 


“  r  ^  tne  velocity  on  a  fhort  tube  be 

reprefented  by  2  G,  and  the  fedlion  of  the  main  by  A, 
the  f up ply  at  the  entry  of  the  main  would  be  A  VlG 
x  5  and  if  the  orifice  had  no  influence  on  the  value 

of  .v,  the  difeharge  by  the  orifice  would  be  D  / JL 

D  being  its  difeharge  by  means  of  the  head  H,  when  the 
end  ot  the  main  is  fhut  ;  for  the  di [charges  are  in  the  fubdu- 
plicate  ratio  of  the  heads  of  water  by  which  they  are  ex¬ 
pelled  ;  and  therefore  yTI :  yG  =  D  :  D  / ~  (—  j). 
But  we  have  feen  that  a:  mult  diminifh^  and  we  know 


TT  IT  tU  th3t  *  mult  r‘lminilh  ;  and  we  know  what  is  competent  to  the  velocity  we  mav  TTT 
lat  the  obllruftions  are  nearly  as  the  fquare  roots  of  the  tram  by  an  opening  on  its  upper  fide  near  the"”  C*  ^ 
velocities,  when  thefe  do  not  difFer  much  among  themfelves.  This  will  yield  fome  water. 


“'T  fT  VJLml  uciions  are  nearly  as  the  fquare  roots  of  th< 
velocities,  when  thefe  do  not  differ  much  among  themfelves. 
Therefore  calling  y  the  preffure  or  head  which  balances  the 
refinances  of  the  mam  without  a  branch,  while  x  is  the  head 
neceffary  for  the  main  with  a  branch,  we  may  inftitute  this 

proportion  y:H-y  =  x,  TTjZl)  .  and  tll;g  ^  term 

will  exprefs  the  head  producing  the  velocity  in  the  main 
beyond  the  branch  (as  H  — y  would  have  done  in  a  main 
without  a  branch).  This  velocity  beyond  the  branch  will 

be  t/z  G  f T — -*  ^  and  the  difeharge  at  the  end 


Thlo  ,..;n  •  1  j  r  5  pp  nQe  near  the  relervoir. 

n  iL  hyif  U  fonae  water,  and  the  velocity  will  diminifh 

the  bnl  V  •  '•  ,j  m  tram-  If  we  1110111(5  now  enlarge 

the  hole  it  will  yield  no  more  water  than  before.  8 

YcnY  "erllavc  pointed  out  the  chief  circumflances 
which  affect  thefe  lateral  difeharges.  The  difeharges  are 
afterwards  modified  by  the  conduits  in  which  they  are  con- 
veyed  to  their  places  of  deftination.  Thefe  being  generally 
of  /mall  di men  ion,,  for  the  fake  of  economy,  M  "e  E 
ty  is  much  dimmifhed.  But,  at  the  fame. time;  it  approach. 

direftireft0  WrlcK.the  fame  collduit  wouldf  bring 
diredHy  from  the  refervoir,  becaufe  its  fmall  velocity  wiU 

P  WCn,a  u  Ch3ngC  ln  the  train  of  the  raain  conduit7 


.  .  , /TTh —  ~T  W  Ceft,a  u  ailgC  in  thre  train  of  the  raa‘n  conduit. 

will  be  A  G  J  -lilhld  If  to  this  we  add  the  an  ln™  °fjet5  °f  water,  which  (till  make 

Sr*  *»  -  -  -*  r I--”  - '-SKJafSs  s&t&z 

—  i—  _  A  ,rp  /m=T)  ;tr  :n  of  E  incLhes  dkmet^ wh«h  ^ iS 

1  J  —  A*SzGJ  - 12  and  fhakes  the  ground  with  its  blow.  Even  a  foout  of  an 

3  )I,Ci  °r  tW°  lneChei  diameter>  lancinS  t0  height  "of  1  o 
feet,  i,  a  gay  objeft,  and  greatly  enlivens  a  pleafure-gremnd  • 
efpecal  y  when  the  changes  of  a  gentle  breeze  bend^the  jet 

S  which  -"FT  HaV-  n°  r°°m  Ieft  fo(  treating  this 

ticli  with  a  h  /  me  n,CetT;  and  muft  conclude  this  ar- 
tide  with  a  very  fhort  account  of  the  management  of  water 

as  an  aft.ve  power  for  impelling  machinery.0 


»ng  equation,  A^G  y'H 

+  D  sj  pj-  From  this  we  deduce  the  value  of  x  = 


'H 


2  GHA2 
IT 


This  value 


(A'/‘0J1  y 

of  X  being  fubftituted  in  the  equation  of  the  difeharge  5  of 

the  branch,  which  was  =  D  J S,,  will  give  the  difehar- 

ges  required,  and  they  will  differ  fo  much  the  more  from 
the  difeharges  calculated  according  to  the  Ample  theory,  as 
the  velocity  in  the  mam  is  greater.  By  the  Ample  theory, 
we  mean  the  fuppofition  that  the  lateral  difeharges  are  fuch 
sis  would  be  produced  bv  t-t  l  b  tt  • 


II. 


Of  Machinery  ura<wn  by  Water . 


it  is  therefore  matter  of  re  met  th'  t  8  lmPortant-  and 

.  . . . . .  lateral  auenarges  are  fuch  fhe  detai1  which  it  deferves.  The  mere  defcrbtionrf  'the 

us  would  be  produced  by  the  head  H  -  h,  whefe  H  is  the  VTe%°f  mills  which  are  in  general  ufe  woufd  All 

licight  of  the  refervoir,  and  h  the  head  due  to  the  aftual  V°lun'e8>  and  a  fcientiAc  defeription  of  their  principks  ^d 
velocity  in  the  mam.  maxims  of  conftrudtion  would  fr.  ,Ples  and 

,  An.A  thus  h  aPPears  that  the  proportion  of  the  difi-W™  of. mechanical  fcience.  But  this  is  far  ^011“^  limks  of 


velocity  in  the  main. 

And  thus  it  appears  that  the  proportion  of  the  difeharge 

V  I  T  uPlpe  Tm  a  main  that  13  15lut  at  the  far  end 
and  the  ddcharge  from  a  main  that  is  open,  depends  no 

E  -t "  S  Preff r8’  ?  Mo  °n  the  flze  °f  tlle  l^ral  pipe, 

and  its  diftance  from  the  refervoir.  When  it  is  large,*  i 

bv  a  7  ?  ters  th*'rain  the  main,  under  the  fame  head 
by  altering  the  difeharge  at  its  extremity,  and  the  velocity 
in  it  beyond  the  branch  ;  and  if  it  be  near  the  refervoir  it 
greatly  alters  the  train.  Wo, ,  ,  .  oir>  11 


where  they  are  deferibed  in  minute  detail  ThT 
demical  colleftion  Deserts  et  MetUrT  hVlhT  T' 

When  the  branch  is  taken  off  at  a  confiderable  diftance  ln  th‘5  plaCe  1S’  to  conll<ler  the  chief  circumftances^lTt  ° 
from  the  refervoir,  the  problem  becomes  more  completed  ^°mm0"  t0  aU  water-mills,  and  from  which  all  muft  dl  ™ 

,hc  ^  ‘  -  "fol,ed  ““  -  •“» « -AStt  *“  ft 

P  y  ng  water  as  aa  a&ng  power,  and  moll  of 

them 


When  the  lateral  difeharge  is  great,  the  train  may  be  fo 

rVf  thf  rt.maimn8  Patt  of  the  main  will  Jot  run 
fu  1,  and  then  the  branch  will  not  yield  the  fame  quantity 
i  he  velocity  m  a  very  long  horizontal  tube  may  be  fo  fmali 

l  i  U  (  ea- of.^a.te(  and  ffreat  obftnjaions  in  a  very 
long  tube)  that  it  will  juft  run  full.  An  oriftce  made  in  its 
upperfide  will  yield  nothing;  and  yet  a  fmall  tube  inferted 
in  o  it  w,H  carry  a  column  almoft  as  high  as  the  refervoir. 
bo  that  we  cannot  judge  in  all  cafes  of  the  preffures  by  the 
difeharges,  and  vice  verfa.  7 

If  there  be  an  inclined  tube,  having  a  head  greater  than 
what  is  competent  to  the  velocity,  we  may  brincr  it  into 
an  oDemncr  nn  i*f-e  tmnav  _  .1  r 
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r-  tkcta  arc  comprehended  in  the  conftru&ion  of  water-wheels. 

I9*  When  we  have  explained  the  principles  and  the  maxims  of 
conffrudlion  of  a  water-wheel,  every  reader  converfant  in 
mechanics  knows,  that  the  axis  of  this  wheel  may  be  em¬ 
ployed  to  tranfmit  the  force  impreffed  on  it  to  any  fpecies 
of  machinery.  Therefore  nothing  fubfequexit  to  this  can 
with  propriety  be  conlldered  as  water -wor ks . 

Water-wheels  are  of  two  kinds,  difiiriguifhed  by  the  man¬ 
ner  in  which  water  is  made  an  impelling  power,  viz.  by  its 
weight,  or  by  its  impulfc.  This  requires  a  very  different 
form  and  manner  of  adaptation  ;  and  this  forms  an  offenfible 
diffirldtion,  fufficiently  obvious  to  give  a  name  to  each  clafs. 
When  water  is  made  to  adt  by  its  weight,  it  is  deli¬ 
vered  from  the  fpout  as  high  on  the  wheel  as  poflible,  that 
it  may  continue  long  to  prefs  it  down  :  but  when  it  is  made 
to  ftrike  the  wheel,  it  is  delivered  as  low  as  poflible,  that  it 
may  have  previoufly  acquired  a  great  velocity.  And  thus 
the  wheels  are  faid  to  be  overshot  or  undershot. 

Of  CverJJjet  IV heels* 

This  is  nothing  but  a  frame  of  open  buckets,  fo  difpo- 
fed  round  the  rim  of  a  wheel  as  to  receive  the  water  deli¬ 
vered  from  a  fpout ;  fo  that  one  fide  of  the  wheel  is  load¬ 
ed  with  water,  while  the  other  is  empty.  The  confe- 
quence  mud  be,  that  the  loaded  fide  muff  defeend.  By  this 
motion  the  water  runs  out  of  the  lower  buckets,  while  the 
empty  buckets  of  the  rifmg  fide  of  the  wheel  come  under 
the  fpout  in  their  turn,  and  are  filled  with  water. 

If  it  were  poffible  to  conftrudl  the  buckets  in  fnch  a  man¬ 
ner 'as  to  remain  completely  filled  with  water  till  they  come 
to  the  very  bottom  of  the  wheel,  the  prefTure  with  which 
the  water  urges  the  wheel  round  its  axis  would  be  the  fame 
as  if  the  extremity  of  the  horizontal  radius  were  continually 
loaded  with  a  quantity  of  water  fuflicient  to  fill  a  fquare 
pipe,  whofe  fedfion  is  equal  to  that  of  the  bucket,  and 
whofe  length  is  the  diameter  of  the  wheel.  For  let  the 
buckets  BD  and  EF  (fig.  5.)  be  compared  together,  the 
arches  DB  and  EF  are  equal.  The  mechanical  energy  of 
the  water  contained  in  the  bucket  EF,  or  the  prefTure  with 
which  its  weight  urges  the  wheel,  is  the  fame  as  it  all  this 
water  were  hung  on  that  point  T  of  the  horizontal  arm 
CF,  where  it  is  cut  by  the  vertical  or  plumb-line  DT.  This 
Is  plain  from  the  moil  elementary  principles  of  mechanics. 
Therefore  the  effe&  of  the  bucket  BD  is  to  that  of  the 
bucket  EF  as  CT  to  CF  or  CB,  Draw  the  horizontal 
lines  FB^/>,  QD  dd.  It  is  plaio,  that  if  BD  is  taken- very 
fm?ll,  fo  that  it  may  be  confidered  as  a  Rraight  line,  BD  : 
BO  =  CB  :  BP,  and  EF  :  bd=.  CF  :  CT,  and  EF  X  CT 
zz  h  d  X  CF.  Therefore  if  the  pril'm  of  water,  whofe  verti¬ 
cal  fe&ion  is  b  bdd ,  were  hung  on  at  F,  its  force  to  urge  the 
wheel  round  would  be  the  fame  as  that  of  the  water  lying 
In  the  bucket  BD.  The  fame  may  be  faid  of  every  bucket; 
and  the  effe&ive  prefTure  of  the  whole  ring  of  water 
A/HKFI,  in  its  natural  fituation,  is  the  lame  with  the 
pillar  of  water  a  h  h  a  hung  on  at  F.  And  the  effedf  of  any 
portion  BF  of  this  ring  is  the  fame  with  that  of  the  corre- 
fponding  portion  b  Ffb  of  the  vertical  pillar.  We  do  not 
take  into  account  the  fmall  difference  which  arifes  from  the 
depth  8  or  F f  becaufe  we  may  fuppofe  the  circle  de- 
feribed  through  the  centres  of  gravity  of  the  buckets.  And 
in  the  farther  profecution  of  this  fubjedf,  we  fhall  take  firm- 
lar  liberties,  with  the  view  of  fimplitying  the  fubjedi,  and  fa¬ 
cing  time  to  the  reader. 

But  fuch  a  ftate  of  the  wheel  is  impoffble.  The  bucket 
at  the  very  top  of  the  wheel  may  be  completely  filled  with 
water  ;  but  when  it  comes  into  the  oblique  pofition  BD* 
a  part  of  the  water  mull  run  over  the  outer  edge  <?,  and  the 
bucket  will  only  retain  the  quantity  ZBD  J ;  and  if  the 


buckets  are  formed  by  partitions  directed  to  the  axis  of  the 
wheel,  the  whole  water  muff  be  run  out  by  the  time  that 
they  defeend  to  the  level  of  the  axis.  To  prevent  this  ma¬ 
ny  contrivances  have  been  adopted.  The  wheel  has  been 
furrounded  with  a  hoop  or  fweep,  confiding  of  a  circular 
board,  which  comes  aimed!  into  contadl  with  the  rim  of  the 
wheel,  and  terminates  at  H,  where  the  water  is  allowed  to 
run  off.  But  unleis  the  work  is  executed  wffh  uncommon 
accuracy,  the  wheel  made  exactly  round,  and  the  fweep  ex¬ 
actly  fitting  it,  a  great  quantity  of  water  efcapes  between 
them  ;  and  there  is  a  very  fenfible  obffrudtion  to  the  mo¬ 
tion  of  luch  a  wheel,  from  fomething  like  friction  between 
the  water  and  the  fweep.  Froft  alfo  effedfually  ft  ops  the 
motion  of  fuch  a  wheel.  Sweeps  have  therefore  been  gene¬ 
rally  laid  alide,  although  there  are  fituations  where  they 
might  be  iifed  with  good  effedt. 

Millwrights  have  turned  their  whole  attention  to  the  gi¬ 
ving  a  form  to  the  buckets  which  fh all  enable  them  to  re¬ 
tain  the  water  along  a  great  portion  of  the  circumference  of 
the  wheel.  It  would  be  endlefs  to  deferibe  all  thefe  con¬ 
trivances  ;  and  we  fhall  therefore  content  ourfelves  with  one 
or  two  of  the  mod  approved.  The  intelligent  reader  will 
readily  fee  that  many  of  the  circumffanees  which  concur  in 
producing  the  ultimate  effcdl  (fuch  as  the  facility  with  which 
the  water  is  received  into  the  buckets,  the  place  which  it  is 
to  occupy  during  the  progref»  of  the  bucket  from  the  top 
to  the  bottom  of  the  wheel,  the  readinefs  with  which  they 
are  evacuated,  or  the  chance  that  the  water  has  of  being 
dragged  beyond  the  bottom  of  the  wheel  by  its  adhefion. 
Sc c.  See.)  are  fuch  as  do  not  admit  of  precife  calculation  or 
reafoning  about  their  merits ;  and  that  this  or  that  form  can 
fcldom  be  evidently  demonftrated  to  be  the  very  beff  poffible. 
But, .at  the  fame  time,  he  will  fee  the  general  reaforis  of  pre¬ 
ference,  and  his  attention  will  be  diredled  to  circumffancest 
which  muff  be  attended  to,  in  order  to  have  a  good  bucket¬ 
ed  wheel. 

Fig.  6.  is  the  outline  of  a  wheel  having  40  buckets. 
The  ring  of  board  contained  between  the  concentric  circles 
QDS  and  PAR,  making  the  ends  of  the  buckets,  is.  called: 
the  shrouding,  in  the  language  of  the  art,  and  Qp  is  cal¬ 
led  the  depth  of  Jhrotidmg .  The  inner  circle  PAR  is  cal¬ 
led  the  Sole  of  the  wheel,  and  ufually  coniifts  of  boards* 
nailed  to  ffiong  wooden  rings  of  compafs  timber  of  conii- 
derable  fcantling,  firmly  united  with  the  arms  or  radii. 
The  partitions,  which  determine  the  form  of  the  buckets, 
conliff  of  three  different  planes  or  boards  AB,  BC,  CD, 
which  are  varioufly  named  by  different  artiffs.  We  have 
heard  them  named  the  Start  or  Shoulder,  the  Arm, 
and  the  Wrest  (probably  for  wrift,  on  account  of  a  re- 
femblance  of  the  whole  line  to  the.  human  arm)  ;  B  is  alfo 
called  the  Elbow.  Fig.  7.  reprefen  ts  a  fmall  portion  oF 
the  lame  bucketing  on  a  larger  fcale,  that  the  proportions 
of  the  parts  may  be  more  diffindtly  feen.,  AG,  the  foie  of 
one  bucket,  is  made  about  -fth  more  than  the  depth  GH 
of  the  fhrouding.  The  ffart  AB  is  \  of  A I.  The  plane 
BC  is  fo  inclined  to  AB  that  it  would  pafs  through  H  5. 
but  it  is  made  to  terminate  in  C,  in  fuch  a  manner  that 
FC  is  fths  of  GH  or  A I.  Then  CD  is  To  placed  that 
BID  is  about  fth  of  IH. 

By  this  conffru&ion,  it  follows-  that  the  area  FABC  is 
very  nearly  equal  to  DABC  ;  fo  that  the  water  which  will 
fill  the  fpace  FABC  will  all  be  contained  in  the  bucket 
when  it  fhall  come  into  fuch  a  pofition  that  >D  is  a  hori¬ 
zontal  line  ;  and  the  line  A  B  will  then  make  an  angle  of 
nearly  350  with  the  vertical,  or  the  bucket  will  be  3  f  from 
the  perpendicular.  If  the  bucket  defeend  fo  much  lower 
that  one  half  of  the  water  runs  out,  the  line  AB  will  make 
an  angle  of  2 5°,  or  240  nearly,  with  the  vertical.  There* 

fbve. 
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fere  the  wheel,  filled  to  the  degree  now  mentioned,  will  great  extenfion. 
begin  to  lofe  water  at  about  -^th  of  the  diameter  from  the 
bottom,  and  half  of  the  water  will  be  d\ [charged  from  the 
lowed  bucket,  about  ^th  of  the  diameter  farther  down. 

Thefe  fituations  of  the  diichamng-  bucket  are  marked  at 
T  and  V  in  fig.  6.  Had  a  greater  proportion  of  the  buc¬ 
kets  been  filled  with  water  when  they  were  under  the  fpont, 
the  difeharge  would  have  begun  at  a  greater  height  from 
the  bottom,  and  we  fhould  lofe  a  greater  portion  of  the  whole 
fell  cf  water.  The  lofs  by  the  prefent  conftriidlion  is  lefs 
than  T£-th  (luppofing  the  water  to  be  delivered  into  the 
v/heel  at  the  very  top),  and  may  be  eflimated  at  about 
tVth  ;  for  the  lofs  is  the  verfed  fine  of  the  angle  which 

.  _  t .  _ .  *  1  -.i  •  1  m i 


the  radius  of  the  bucket  makes  wTith  the  vertical.  The 
verfed  fine  of  35°  is  nearly  -5-th  of  the  radius  (being  0,18085), 
or  T^th  of  the  diamtter.  It  is  evident,  that  if  only  of 
t-his  water  were  lupplied  to  each  bucket  as  it  pafTes  the 
fpout,  it  would  have  been  retained  for  io°  more  of  a  re¬ 
volution,  and  the  lofs  of  fall  would  have  been  only  about 
V-jth. 

Thefe  obfervations  ferve  to  fhow,  in  general,  that  an  ad¬ 
vantage  is  gained  by  having  the  buckets  fo  capacious  that 
the  quantity  of  water  which  each  can  receive  as  it  pafTes 
the  fpout  may  not  nearly  fill  it.  This  may  be  accomplifh- 
ed  by  making  them  of  a  fufficient  length,  that  is,  by  ma¬ 
king  the  wheel  fufficiently  broad  between  the  two  fhrotid- 
ings.  Economy  is  the  only  objection  to  this  praflice,  and 
it  is  generally  very  ill  placed.  When  the  work  to  be  per¬ 
formed  by  the  wheel  is  great,  the  addition  of  power  gained 
by  a  greater  breadth  will  foon  compenfate  for  the  additional 
expence. 

The  third  plane  CD  is  not  very  frequent  5  and  mill¬ 
wrights  generally  content  themfelves  with  continuing  the 
board  all  the  way  from  the  elbow  B  to  the  outer  edge  of 
the  wheel  at  H  ;  and  AB  is  generally  no  more  than  4 d  of 
the  depth  AI.  But  CD  is  a  very  evident  improvement, 
can  ling  the  wheel  to  retain  a  very  fenfible  addition  to  the 
water.  Some  indeed  make  this  addition  more  confiderable, 
by  bringing  BC  more  outward,  fo  as  to  meet  the  rim  of 
the  wheel  at  H,  for  inflance,  and  making  HD  coincide 
with  the  rim.  But  this  makes  the  entry  of  the  water  fome- 
what  more  difficult  during  the  very  fhort  time  that  the 
opening  of  the  bucket  pafTes  the  fpout.  To  facilitate  this 
as  much  as  pofiible,  the  water  fhould  get  a  dire&ion  from 
the  fpout,  fuch  as  will  fend  it  into  the  buckets  in  the  moll 
perfect  manner.  This  may  be  obtained  by  delivering  the 
water  through  an  aperture  that  is  divided  by  thin  plates  of 
board  or  metal,  placed  in  the  proper  pofition,  as  we  have 
reprefented  in  fig.  6.  The  form  of  bucket  laft  mentioned, 
having  the  wreft  concentric  with  the  rim,  is  unfavourable 
to  the  ready  admiffion  of  the  water  ;  whereas  an  oblique 
wrefl  condudls  the  water  which  has  miffed  one  bucket  into 
the  next  below. 

The  mechanical  confideration  of  this  fubjedt  alfo  fhows 
ns,  that  a  deep  fhrouding,  in  order  to  make  a  capacious 
bucket,  is  not  a  good  method  :  it  does  not  make  the  buc¬ 
kets  retain  their  water  any  longer;  and  it  diminifhes  the 
effective  fall  of  water  :  for  the  water  received  at  the  top  of 
the  wheel  immediately  falls  to  the  bottom  of  the  bucket, 
and  thus  fhortens  the  fidtitious  pillar  of  water,  which  we 
fbowed  to  be  the  meafure  of  the  effedtive  or  tifeful  preffixre 
on  the  wheel :  and  this  concurs  with  our  former  reafous  for 
recommending  as  great  a  breadth  of  the  wheel,  and  length 
of  buckets,  as  economical  coiifi derations  will  permit. 

A  bucket* wheel  has  been  executed  lately  by  Mr  Robert 
'Burns,  at  the  cotton  mills  of  Houfton,  Burns,  and  Co.  at 
Cartfide  in  Renfrewfhire,  of  a  ccnflru&ion  entirely  new, 
but  founded  on  a  good  principle,  which  is  fufceptible  of 


W  O  R 

It  is  reprefented  in  fig.  8.  The  bucket 
confifls  of  a  flart  AB,  an  arm  BC,  and  a  wrefl  CD,  con¬ 
centric  with  the' rim.  But  the  bucket  is  alfo  divided  by  a 
partition  LM,  concentric  with  the  foie  and  rim,  and  fo 
placed  as  to  make  the  inner  and  outer  portioris  of  nearly 
equal  capacity.  Tt  is  evident,  without  any  farther  reafon- 
ing  about  it,  that  this  partition  will  enable  the  bucket  to 
retain  its  \vater  much  longer.  When  they  are  filled 
they  retain  the  whole  water  at  180  from  the  bottom  ;  and 
they  retain  4  at  110.  They  do  not  admit  the  water  quite 
fo  freely  as  buckets  of  the  common  conftrudfiou  ;  but  by 
means  of  the  contrivance  mentioned  a  little  ago  for  the 
fpout  (alfo  the  invention  of  Mr  Burns,  and  furnifhed  with 


a  rack-work,  which  raifed  or  depreffed  it  as  the  fupply  of\ 
water  varied,  fo  as  at  all  times  to  employ  the  whole  fall  of 
the  water),  it  is  found,  that  a  flow-moving  wheel  allows 
one-half  of  the  water  to  get  into  the  inner  buckets,  espe¬ 
cially  if  the  partition  do  not  altogether  reach  the  radius 
drawn  through  the  lip  D  of  the  outer  bucket. 

This  is  a  very  great  improvement  of  the  bucket-wheel ; 
and  when  the  wheel  is  made  of  a  liberal  breadth,  fo  that 
the  water  may  be  very  fhallow  in  the  buckets,  it  feems  to 
carry  the  performance  as  far  as  it  can  go.  Mr  Burns  made 
the  firfl  trial  on  a  wheel  of  24  feet  diameter ;  and  its  per¬ 
formance  is  manifeftly  fuperlor  to  that  of  the  wheel  which 
it  replaced,  and  which  was  a  very  good  one.  It  has  alfo 
another  valuable  property  :  When  the  fupply  of  water  is 
very  fcanty,  a  proper  adjuftment  of  the  apparatus  in  the 
fpout  will  dircdl  almofl  the  whole  of  the  water  into  the 
outer  buckets  ;  which,  by  placing  it  at  a  greater  diflance 
from  the  axis,  makes  a  very  fenfible  addition  to  its  mecha¬ 
nical  energy. 

We  faid  that  this  principle  is  fufceptible  of  confiderable 
extenfion  ;  and  it  is  evident  that  two  partitions  will  increafe 
the  effedl,  and  that  it  will  increafe  with  the  number  of  par¬ 
titions  ;  fo  that  when  the  pradlice  now  begun,  of  making 
water-wheels  of  iron,  {hall  become  general,  and  therefore 
very  thin  partitions  are  ufed,  their  number  may  be  greatly 
increafed  without  any  inconvenience  :  and  it  is  obvious,  that 
this  feries  of  partitions  mufl  greatly  contribute  to  the  ftiff- 
nefs  and  general  firmnefs  of  the  whole  wheel. 

There  frequently  occurs  a  difficulty  in  the  making  of 
bucket-wheels,  when  the  half-taught  mill-wright  attempts 
to  retain  the  water  a  long  time  in  the  buckets.  The  water 
gets  into  them  with  a  difficulty  which  he  cannot  account 
for,  and  fpills  all  about,  even  when  the  buckets  are  not 
moving  away  from  the  fpout.  This  arifes  from  the  air, 
which  mufl  find  its  way  out  to  admit  the  water,  but  i3 
obftruded  by  the  entering  water,  and  occafions  a  great 
fputtering  at  the  entry.  This  maybe  entirely  prevented 
by  making  the  fpout  confiderabiy  narrower  than  the  wheel. 
This  will  leave  room  at  the  two  ends  of  the  buckets  for  the 
efcape  ot  the  air.  This  •obftru&ion  is  vaflly  greater  than 
one  would  imagine;  for  the  water  drags  along  with  it  a 
great  quantity  of  air,  as  is  evident  in  the  Water -hi ajl  de- 
feribed  by  many  authors. 

There  is  another  and  very  ferious  obftru&ion  to  the  mo¬ 
tion  of  an  overfhot  or  bucketed  wheel.  When  it  moves  in 
back-water,  it  is  not  only  refifled  by  the  water,  when  it 
moves  more  flovvly  than  the  wheel,  which  is  very  frequently 
the  cafe,  but  it  lifts  a  great  deal  in  the  rifing  buckets.  In 
fome  particular  ritates  of  back-water,  the  defeending  buc¬ 
ket  fills  itfelf  completely  with  water  ;  and,  in  other  cafes* 
it  contains  a  very  confiderable  quantity,  and  air  of  com¬ 
mon  denfity  ;  while  in  feme  rarer  cafes  it  contains  lefs  wa¬ 
ter,  with  air  in  a  cor.denftd  ftate.  In  the  firft  cafe,  the 
rifing  bucket  mufl  ccme  up  filled  with  water,  which  it  can¬ 
not  drop  till  its. mouth  get  out  of  the  water.  In  the  Se¬ 
cond 
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con3  cafe,  part  of  the  water  goes  out  before  this ;  but  the 
air  rarefies,  and  therefore  there  is  Ml  fome  water  dragged  or 
'  lifted  up  by  the  wheel,  by  fusion  as  it  is  nfually  called.  In  the 
lad  cafe  there  is  no  fuch  back  load  on  the  rifing  fide  of  the 
wheel,  but  (which  is  as  detrimental  to  its  performance)  the 
defcending  fide  is  employed  in  condenfing  air;  and  although 
this  air  aids  the  afcent  of  the  rifing  fide,  it  does  not  ai !  it 
fo  much  as  it  impedes  the  defcending  fide,  being  (by  the 
form  of  the  bucket)  nearer  to  the  vertical  line  drawn  thro’ 
the  axis. 

All  this  may  be  completely  prevented  by  a  few  holes 
made  in  the  fturt  of  each  bucket.  Air  being  at  lead  800 
times  rarer  than  water,  will  efcape  through  a  hole  almoff 
30  times  fader  with  the  fame  preffure.  Very  moderate 
holes  will  therefore  fuffice  for  this  purpofe :  and  the  fmall 
quantity  of  water  which  thefc  holes  difeharge  during  the 
defeent  of  the  buckets,  produces  a  lofs  which  is  altogether 
infignificant.  The  water  which  runs  out  of  one  runs  into 
another,  fo  that  there  is  only  the  lofs  of  one  bucket.  We 
have  feen  a  wheel  of  only  14  feet  diameter  working  in  near- 
ly  three  feet  of  back-water.  It  laboured  prodigioufly,  and 
brought  up  a  great  load  of  water,  which  fell  from  it  in  a- 
brnpt  dallies,  which  rendered  the  motion  very  hobbling. 
When  three  holes  of  an  inch  diameter  were  made  in  each 
bucket  (  1 2  feet  long),  the  wheel  laboured  no  more,  there  was 
no  more  plunging  of  water  from  its  riling  lide,  and  its 
power  on  the  machinery  was  increased  more  than 

Thefe  pra&ical  obfervations  may  contain  information  that 
is  new  even  to  feveral  experienced  mill-wrights.  Toper- 
fons  lefs  informed  they  cannot  fail  of  being  ufeful..  We 
row  proceed  to  confider  the  adlion  of  water  thus  lying  in 
the  buckets  of  a  wheel  ;  and  to  afeertain  its  energy  as  it 
may  be  modified  by  different  circumflances  of  fall,  velo¬ 
city,  &c.  ...  - 

With  refpe&  to  variations  in  the  fall,  there  can  be  little 
toom  for  difeuffion.  Since  the  a&ive  preffure  is  meafured  by 
the  pillar  of  water  reaching  from  the  horizontal  plane  where 
it  is  delivered  on  the  wheel,  to  the  horizontal  plane  where 
it  is  fpilled  by  the  wheel,  it  is  evident  that  it  mu(l  be  pro¬ 
portional  to  this  pillar,  and  therefore  we  muft  deliver  it 
as  high  and  retain  it  as  long  as  poffible. 

This  maxim  obliges  us,  in  the  firft  place,  to  ufe  a  wheel 
whofe  diameter  is  equal  to  the  whole  fall.  We  fhall  not 
gain  any  thing  by  employing  a  larger  wheel ;  for  although 
we  fhould  gain  by  ufing  only  that  part  of  the  circumference 
where  the  weight  will  adt  more  perpendicularly  to  the  ra¬ 
dius,  wc  fhall  lofe  more  by  the  necefiity  of  difeharging  the 
water  at  a  greater  height  from  the  bottom  :  For  we  mud 
fuppofe  the  buckets  of  both  the  wheels  equally  well  con- 
ilrudfed  ;  in  which  cafe,  the  heights  above  the  bottom, 
where  they  will  difeharge  the  water,  will  increafe  in  the 
proportion  of  the  diameter  of  the  wheel.  Now,  that  we 
fhall  lofe  more  by  this  than  we  gain  by  a  more  diredf  ap¬ 
plication  of  the  weight,  is  plain,  without  any  further  rea- 
foning,  by  taking  the  extreme  cafe,  and  fuppoiing  our 
wheel  enlarged  to  fuch  a  fize,  that  the  ufelefs  part  below  is 
equal  to  our  whole  fall.  In  this  cafe  the  water  will  be 
fpilled  from  the  buckets  as  foon  as  it  is  delivered  into  them. 
All  intermediate  cafes,  therefore,  partake  of  the  imperfec¬ 
tion  of  this. 

When  our  fall  is  exceedingly  great,  a  wheel  of  an  equal 
diameter  becomes  enormoufly  big  and  expenfive,  and  is  of 


itfelf  an  unmanageable  load.  We  have  feen  wheels  of  58 
feet  diameter,  however,  which  worked  extremely  well  ;  but 
they  are  of  very  difficult  conftrudiion,  and  extremely  apt 
to  warp  and  go  out  of  fhape  by  their  weight.  In  cafes 
like  this,  where  we  are  unwilling  to  lofe  any  part  of  the 
force  of  a  fmall  dream,  the  bed  form  of  a  bucket-wheel  is 
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an  inverted  chain-pump.  Inilead  of  employing  a  cham- 
pump  of  the  » bed  conftrudlion,  ABCDEA  (tig.  9*)  to 
raiie  water  through  the  upright  pipe  CB,  by  means  of  a 
force  applied  to  the  upper  wheel  A,  let  the  water  be  de¬ 
livered  from  a  fpout  F,  into  the  upper  part  of  the  pipe  BC, 
and  it  will  prefs  down  the  plugs  in  the  lower  and  narrower 
bored  part  of  it  with  the  full  weight  of  the  column,  and 
cfcape  at  the  dead  level  of  C.  This  weight  will  urge  round 
the  wheel  A  without  any  defalcation  :  and  this  is  the  mod 
powerful  manner  that  any  fall  of  water  whatever  can  be  ap¬ 
plied,  and  exceeds  the  mod  perfe&  overlhot  wheel.  But 
though  it  excels  all  chains  of  buckets  in  economy  and  in 
effedt,  it  lias  all  the  other  imperfe&ions  of  this  kind  of  ma¬ 
chinery.  Though  the  chain  of  plugs  be  of  great  drength, 
it  has  fo  much  motion  in  its  joint?  that  it  needs  frequent  re¬ 
pairs  ;  and  when  it  breaks,  it  is  generally  in  the  neighbour¬ 
hood  of  A,  on  the  loaded  fide,  and  all  comes  down  with  a 
great  crafh.  There  is  alfo  a  lofs  of  power  by  the  immer- 
fion  of  fo  many  plugs  and  chains  in  the  water  ;  for  there 
can  be  no  doubt  but  that  if  the  plugs  were  big  enough 
and  light  enough,  they  would  buoy  and  even  draw  up  the 
plugs  in  the  narrow  part  at  C..  They  mud  therefore  dimi-; 
nifn,  in  all  other  cafes,  the  force  with  which  this  plug  is 
preffed  down. 

The  velocity  of  an  overfhot  wheel  is  a  matter  of  very 
great  nicety  ;  and  authors,  both  fpeculative  and  practical, 
have  entertained  different,  nay  oppofite,  opinions  on  the 
fubjedt.  Mr  Beledor,  whom  the  engineers  of  Europe  have 
long  been  accuftomcd  to  regard  as  facred  authority,  main¬ 
tains,  that  there  is  a  certain  velocity  related  to  that  ob- 
tainable  by  the  whole  fall,  which  will  procure  to  an  over¬ 
fhot  wheel  the  greated  peiformance.  Defaguilliers,  Smea- 
ton,  Lambert,  Des  Parcieux,  and  others,  maintain,  that 
there  is  no  fuch  relation,  and  that  the  performance  of  an 
overfhot-wheel  will  be  the  greater,  as  it  moves  more  (lowly 
by  an  increafe  of  its  load  of  work.  Beledor  maintains, 
that  the  a  drive  power  of  water  lying  in  a  bucket- wheel  of 
any  diameter  is  equal  to  that  of  the  impulie  of  the  fame 
water  on  the  floats  of  an  underfhot  wheel,  when  the  water 
iffues  from  a  fluice  in  the  bottom  of  the  dam.  The  other 
writers  whom  we  have  named  affert,  that  the  energy  of 
an  underfliot -wheel  is  but  one-half  of  that  of  an  overfhot, 
a&uated  by  the  fame  quantity  of  water  falling  from  the 
fame  height. 

To  a  manufa&uring  country  like  ours,  which  derives 
adonifhing  fuperiority,  by  which  it  more  than  compenfates 
for  the  impediments  of  heavy  taxes  and  luxurious  living 
chiefly  from  its  machinery,  in  which  it  leaves  all  Europe  far 
behind,  the  decifiorr  of  this  quedion,  in  fuch  a  manner  as 
fhall  leave  no  doubt  or  mifconception  in  the  mind  even  of 
an  unlettered  artift,  mud  be  confidered  as  a  material  fervice; 
and  we  think  that  this  is  eafily  attainable. 

When  any  machine  moves  uniformly,  the  accelerating 
force  or  preffure  adlually  exerted  on  the  impelled  point  of 
the  machine  is  in  equilibrio  with  all  the  refi dances  which 
are  exerted  at  the  working  point  with  thofe  ariliug  from 
fridri'on,  and  thofe  that  are  excited  in  different  parts 
of  the  machine  by  their  mutual  adlions.  This  is  an 
incontedable  truth  ;  and  though  little  attended  to  by  the 
mechanicians,  Is  the  foundation  of  all  pra&ical  knowledge 
of  machines.  Therefore,  when  an  overfhot-wheel  moves 
uniformly,  with  any  velocity  nohittver ,  the  water  is  ailing 
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with  its  whole  weight :  for  gravity  would  accelerate  its  de¬ 
feent,  if  not  completely  balanced  by  fome  readlion  ;  and  in 
this  balance  gravity  and  the  reacting  part  of  the  machine 
exert  equal  and  oppofite  preffures,  and  thus  produce  the 
uniform  motion  of  the  -machine*  We  are  thus  particular 
on  -this  point,  becaufe  we  obferve  mechanicians  ot  the  firit 
c  Y  name 
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name  employing^  a  mode  of  reafonmg  on  the  queflion  now 
before  us  which  is  fpecious,  and  appears  to  prove  the  con- 
clufion  which  they  draw;  but  is  neverthelefs  contrary  to 
true  mechanical  principles.  They  aflert,  that  the  flower 
a  heavy  body  is  defending  (fuppofe  in  a  fcale  fufpended 
from  an  axis  in  peritrochea),  the  more  does  it  prefs  on  the 
fcale,  and  the  more  does  it  urge  the  machine  round:  and 
therefore  the  flower  an  overfhot- wheel  turns,  the  greater  is 
the  force  with  which  the  water  urges  it  round,  and  the 
more  woik  will  be  done.  It  is  very  true  that  the  machine 
is  more  forcibly  impelled,  and  that  moie  work  is  done  :  but 
this  is  not  becauie  a  pound  of  water  prefles  more  ftrongly, 
but  becaufe  tnere  is  more  water  preflmg  on  the  wheel ;  for 
the  fpout  (applies  at  the.  fame  rate,  and  each  bucket  re¬ 
ceives  more  water  as  it  pafTes  by  it. 

X-et  11s  therefore  examine  this  queflion  by  the  unqueftion- 
able  principles  of  mechanics. 

L,et  the  overfhot-wheel  A/H  (fig.  5.)  receive  the  wa¬ 
ter  from  a  fpout  at  the  very  top  of  the  wheel  ;  and,  in  or* 
der  that  the  wheel  may  not  be  retarded  by  dragging  into 
motion  the  Water  Amply  laid  into  the  uppermoft  bucket  at 
A,  let  it  be  received  at  B,  with  the  velocity  (directed  in  a 
tangent  to.  the  wheel)  acquired  by  the  head  of  water  AP. 

This  velocity,  therefore,  muft  be  equal  to  that  of  the  rim 
of  the  wheel.  Let  this  be  v,  or  let  the  wheel  and  the 
water  move  over  v  inches  in  a  fecond.  Let  the  buckets 
be  of  fuch  dimenfions,  that  all  the  water  which  each  receives 
as  jt  pafTes  the  fpout  is  retained  till  it  comes  to  the  pofi- 
tion  R,  where  it  is  difcharged  at  once.  It  is  plain  that, 
in  place  of  the  feparate  quantities  of  water  lying  m  each 
bucket,  we  may  fubflitute  a  continued  ring  of  water,  equal 
to  their  film,  and  uniformly  diflributed  in  the  fpace  BER 
This  contl  itutes  a  ring  of  uniform  thicknefs.  *  Let  the  area 
of  its  crofs  fe&ion  B  or  F/be  called  a.  We  have  al¬ 
ready  deinonftrated,  that  the  mechanical  energy  with  which 
this  water  on  the  circumference  of  the  wheel  urges  it  round, 
is  the  fame  with  what  would  be  exerted  by  the  pillar  brrb 
prefling  on  F /,  or  ailing  by  the  lever  CF.  The  weight 
of  this  pillar  may  be  expreiTed  by  a  X  b  r,  or  a  X  PS  ;  and 
if  we  call  the  radius  CF  of  the  wheel  R,  the  momentum 
or  mechanical  energy  of  this  weight  wall  be  reprei'ented  bv 
a  X  PS  X  R.  '  y 

Now,  let  us  fuppofe  that  this  wheel  is  employed  to  raife 
a  weight  W.  which  is  fufpended  by  a  rope  wound  round 
the  axis  of  the  wheel.  Let  r  be  the  radius  of  this  axle. 

Then  W  X  r  is  the  momentum  of  the  work.  Let  the 
weight  rife  with  the.  velocity  u  when  the  rim  of  the  wheel 
turns  with  the  ♦  velocity  v9  that  is,  let  it  rife  u  inches  in  a 
fecond. 

Since  a  perfe&  equilibrium  obtains  between  the  power 
and  the  work  when  the  motion  is  uniform,  we  muft  have 
W  X  r  =  a  X  PS  X  R*  But  it  is  evident  that  R  :  r  =  v  :  u. 
Therefore  WXa=dXnX  PS. 

Now  the  performance  of  the  machine  is  undoubtedly 
meafured  by  the  weight  and  the  height  to  which  it  is  rai- 
fed  in  a  fecond,  or  by  W  X  w.  Therefore  the  machine  is 
its  heft  pofiible  ftate  when  a  X  v  X  PS  is  a  maximum 


But  it  is  plain  that  a  X  v  is  an  invariable  quantity  ;  for  it 
is  the  cubic  inches  of  water  which  the  fpout  fupplies  in  a 
fecond.  If  the  wheel  moves  faft,  little  water  lies  in  each 
bucket,  and  a  is  fmail.  When  v  is  fmall,  a  is  great,  for 
the  oppofite  reafon  ;  but  a  X  v  remains  the  fame.  There¬ 
fore  we  muft  make  PS  a  maximum,  that  is,  we  muft  de¬ 
liver  the  water  as  high  up  as  poffible.  But  this  dinwnifhes 
AP,  and  this  d.iminiflies  the  velocity  of  the  wheel  :  and  as 
this  has  no  limit,  the  propofition  is  demonftrated  ;  and  an 
overfhot-wheel  does  the  more  work  as  it  moves  flowed. 
Convincing  as  this  difcvflion  muft  be  to  any  mechanician, 
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w_e  ar^  anxious  to  iinprefs  the  fame  maxim  on  the  minds 
of  practical  men,  unaccuftomed  to  mathematical  reafonin? 
of  any  kind.  We  therefore  beg  indulgence  for  addin?  a 
popular  view  of  the  queftion,  which  requires  no  fuch  invef- 
tigation. 

We  may  reafon  in  this  way  :  Suppofe  a  wheel  having  ,0 
buckets,  and  that  fix  cubic  feet  of  water  are  delivered ’in  a 
fecond  on  the  top  of  the  wheel,  and  difcharged  without 
any  lofs  by  the  way  at  a  certain  height  from  the  bottom 
of  the  wheel.  Let  this  be  the  cafe,  whatever  is  the  rate 
of  the  wheel  3  motion  ;  the  buckets  being  of  a  fufficient  ca¬ 
pacity  to  hold  all  the  water  which  falls  into  them.  Let 
this  wheel  be  employed  to  raife  a  weight  of  any  kind,  fup. 
pole  water  m  a  chain  of  30  buckets,  to  the  fame  height, 
and  wath  the  fame  velocity.  Suppofe,  farther,  that  when 
the  load  on  the  rifmg  fide  of  the  machine  is  one-half  of  that 
on  the  wheel,  the  wheel  makes  four  times  in  a  minute,  oi* 
one  turn  in  15  feconds.  During  this  time  90  cubic  feet 
of  water  have  flowed  into  the  30  buckets,  and  each  has 
received  three  cubic  feet.  Then  each  of  the  rifmg  buckets 
contains  iF  feet ;  and  45  cubic  feet  are  delivered  into  the 
upper  ciftern  during  one  turn  of  the  wheel,  and  j  80  cubic 
feet  in  one  minute. 

Now,  fuppofe  the  machine  fo  loaded,  by  making  the  ri¬ 
fling  buckets  more  capacious,  that  it  makes  only  two  turn3 
in  a  minute,  or  one  turn  in  30  feconds.  Then  each  de¬ 
fending  bucket  muft  contain  fix  cubic  feet  of  water.  If 
each  bucket  of  the  riling  fide  contained  three  cubic  feet, 
the.  motion  of.  the  machine  would  be  the  fame  as  before, 
I  his  is  a  point  which  no  mechanician  will  controvert. 
When  two  pounds  are  fufpended  to  one  end  of  a  firing 
which  pafTes  over  a  pulley,  and  one  pound  to  the  other  end* 
the  defeent  of  the  two  pound  will  be  the  fame  with  that 
of  a  four  pounds  weight,  which  is  employed  in  the  fame 
manner  to  draw  up  two  pounds.  Our  machine  would 
therefore  continue  to  make  four  turns  in  the  minute,  and 
would  deliver  90  cubic  feet  during  each  turn,  and  360  in 
a  minute.  But,,  by  fuppofition,  it  is  making  but  two  turns 
in  a  minute :  this  mull  proceed  from  a  greater  load  than 
three  cubic  feet  of  water  in  each  riling  bucket.  The  ma¬ 
chine  muft  therefore  be  railing  more  than  90  feet  of  water* 
during  one  turn  of  the  wheel,  and  more  than  1 80  in  the 
minute. 

1  hus  it  appears,  that  if  the  machine  is  turning  twice  as 
flow  as  before,  there  is  more  than  twice  the  former  quantity  in 
the  riling  buckets,  and  more  will  be  raifed  in  a  minute  by 
the  fame  expenditure  of  power.  In  like  manner,  if  the  ma¬ 
chine  go  three  times  as  flow,  there  mull  be  more  than  three 
times  the  former  quantity  of  water  in  the  rifling  buckets, 
and  more  work  will  be  done. 

But  we  may  go  farther,  and  aflert,  that  the  more  we 
.retard  the  machine,  by  loading  it  with  more  work  of  a 
fimhar  kind,  the  greater  will  be  its  performance.  This 
does  not  immediately  appear  from  the  prefent  difeufiion  : 
But  let  us  call  the  firft  quantity  of  water  in  the  rifling  buc¬ 
ket  A  ;  the  water  raifed  by  four  turns  in  a  minute  will 
be  4  X  30  X  A,  =  120  A.  The  quantity  in  this  bucket, 
when  the  machine  goes  twice  as  flow,  has  been  fliown  to  be 
greater  than  2  A  (call  it  2  A  +  x )  ;  the  water  raifed  by 
two  turns  in  a  minute  will  be  2  X  30  X  2  A  -j-  .v  =  1 20  A 
+  Now,  let  the  machine  go  four  times  as  flow,  ma¬ 

king  but  one  turn  in  a  minute,  the  rifling  bucket  muft 
now  contain  more  than  twice  2  A  +  .v,  or  more  than  4  A 

2  x  ;  call  it  4  A  -f-  2  x  -|~j\  The  work  done  by  one 
turn  in  a  minute  will  now  be  30  X  4A  +  2*  +  y  zz  120  A 
ft-  60  .v  -f-  30 y. 

By  fuch  an  induction  of  the  work,  done  with  any  rates 
of  motion  we  choofc,  it  is  evident  that  the  performance  of 
1  .  the 
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the  machine  Increafes  with  every  diminution  of  Its  velocity 
that  is  produced  by  the  mere  addition  of  a  fimilar  load  of 
work,  or  that  it  does  the  more  work  the  flower  it  goes. 

We  have  fuppofed  the  machine  to  be  in  its  ftate  of  per¬ 
manent  uniform  motion.  If  we  confider  it  only  in  the  be¬ 
ginning  of  its  motion,  the  refult  is  dill  more  in  favour  of 
flow  motion  :  For,  at  the  fir  ft  a&ion  of  the  moving  power, 
the  inertia  of  the  machine  itfelf  confumes  part  of  it,  and  it 
acquires  its  permanent  fpeed  by  degrees ;  during,  which,  the 
refi  fiances  arifing  from  the  work,  fndlion,  Sc c*  incrcafe,  till 
they  exactly  balance  the  prefture  of  the  water  ;  and  after 
this  the  machine  accelerates  no  more.  Now  the  greater 
the  power  and  the  refiftance  arifing  from  the  work  are,  in 
proportion  to  the  inertia  of  the  machine,  the  fooner  will  all 
arrive  at  its  ftate  of  permanent  velocity. 

There  is  another  circumftance  which,  impairs  the  perfor¬ 
mance  of  an  overlhot-wheel  moving  with  ?.  great  velocity, 
•viz.  the  effe&s  of  the  centrifugal  force  on  the  water  in  the 
buckets.  Our  mill-vvrights  know  well  enough,  that  too 
great  velocity  will  throw  the  water  out  of  the  buckets ;  but 
few,  if  any,  know  exa&ly  the  diminution  of  power  produ¬ 
ced  by  this  caufe.  The  following  very  fimple  conftruchon 
will  determine  this:  Let  AOB(fig.  10.)  be  an  overftiot 
wheel,  of  which  AB  is  the  upright  diameter,  and  C  is  the 
centre.  Make  CF  the  length  of  a  pendulum,  which  will 
make  two  vibrations  during  one  turn  of  the  wheel.  Draw 
FE  to  the  elbow  of  any  of  the  buckets.  The  water  in  this 
bucket,  inftead  of  having  its  furface  horizontal,  as  NO, 
will  have  it  in  the  dire&ion  n  O  perpendicular  to  FE  very 
nearly. 

For  the  time  of  falling  along  half  of  FC  is  to  that  of 
two  vibrations  of  this  pendulum,  or  to  the  time  of  a  revo¬ 
lution  of  the  wheel  as  the  radius  of  a  circle  is  to  its  cir¬ 
cumference  :  and  it  is  well  known,  that  the  time  of  moving 
along  half  of  AC,  by  the  uniform  action  of  the  centrifugal 
force,  is  to  that  of  a  revolution  as  the  radius  of  a  circle  to 
its  circumference.  Therefore  the  time  of  deferibing  of 
AC  by  the  centrifugal  force,  is  equal  to  the  time  of  deferi¬ 
bing  £  of  FC  by  gravity.  Thefe  fpaces,  being  fimilarly 
deferibed  in  equal  times,  are  proportional  to  the  accelera¬ 
ting  forces.  Therefore  £  FC  :  £  AC,  or  FC  :  AC  ==  gra¬ 
vity  :  centrifugal  force.  Complete  the  parallelogram  FCEK. 
A  particle  at  E  is  urged  by  its  weight  in  the  dire&ion 
KE,  with  a  force  which  may  be  expreffed  by  FC  or  KE  ; 
and  it  is  urged  by  the  centrifugal  force  in  the  dire&ion 
CE,  with  a  force  =  AC  or  CE.  By  their  combined  ac¬ 
tion  it  is  urged  in  the  diieduon  FE.  Therefore,  as  the 
furface  of  {landing  water  is  always  at  right  angles  to  the 
a£tion  of  gravity,  that  is,  to  the  plum-line,  fo  the  furface 
of  the  water  in  the  revolving  bucket  is  perpendicular  to  the 
a&ion  of  the  combined  force  FE. 

Let  NEO  be  thepofition  of  the  bucket,  which  juft  holds 
all  the  water  which  it  received  as  it  pa  fled  the  fpout  when 
not  affe&ed  by  the  centrifugal  force  ;  and  let  NDO  be.  its 
pofition  when  it  would  be  empty.  Let  the  vertical  lines 
through  D  and  E  cut  the  circle  deferibed  round  C  with 
the  radius  CF  in  the  points  Id  and  I.  Draw  FIC,  IC, 
cutting  the  circle  AOB  in  L  and  M.  Make  the  arch  d  £ 
equal  to  AL,  and  the  arch  e'>  equal  to  AM  :  Then  C  * 
and  C  *  will  be  the  pofitions  of  the  bucket  on  the  revolving 
wheel,  correfponding  to  CDO  and  CEO  on  the  wheel  at 
reft.  Water  will  begin  to  run  out  at  *,  and  it  will  be  all 
gone  at  J.  — The  demonftration  is  evident. 

The  force  which  now  urges  the  wheel  is  ftill  the  weight 
really  in  the  buckets  :  For  though  the  water  is  urged,  in  the 
direction  and  with  the  force  FE,  one  of  its  conftituents, 
CE,  has  no  tendency  to  impel  the  wheel ;  and  KE  is  the 
only  impelling  force. 


It  is  but  of  late  years  that  mills  have  been  conftrft&ed 
or  attended  to  with  that  accuracy  and  fcientific  flail  which  ^ 
are  neceflary  for  deducing  confidential  concluflons  from  any 
experiments  that  can  be  made  with  them  ;  and  it  is  there¬ 
fore  no  matter  of  wonder  that  the  opinions  of  mill-vvrights 
have  been  fo  different  on  this  fubje&i.  There  is  a  natural 
wifh  to  fee  a  machine  moving  brifldy  ;  it  has  the  appear¬ 
ance  of  activity  :  but  a  very  flow  motion  always  looks. as  if 
the  machine  were  overloaded.  For  this  reafon  mill-wrights 
have  always  yielded  {lowly,  and  with  fome  reluflance,  to 
the  repeated  advices  of  the  mathematicians  ;  but  they  have 
yielded  ;  and  we  fee  them  adopting  maxims  of  conftru&ion 
more  agreeable  to  found  theory ;  making  their  wheels  of 
great  breadth,  and  loading  them  with  a  great  deal  of  work. 

Mr  Euler  lays,  that  the  performance  of  the  beft  mill  can¬ 
not  exceed  that  of  the  vvorft  above  ytli  :  but  we  have  feen 
a -dream  of  water  completely  expended  in  driving  a  fmall 
flax  mill,  which  now  drives  a  cotton  mill  of  4000  fpindles, 
with  all  its  carding,  roving,  and  drawing  machinery,  be- 
ftdes  the  lathes  and  other  engines  of  the  fmith  and  carpen¬ 
ters  workfhops,  exerting  a  force  not  leis  than  ten  timet 
what  fufheed  for  the  flax-mill. 

The  above  difeuflion  only  demonftrates  in  general  the 
advantage  of  flow  motion;  but  does  not  point  out  in  any  de¬ 
gree  the  relation  between  the  rate  of  motion  and.  the  work 
performed,  nor  even  the  principles  on  which  it  depends. 
Yet  this  is  a  fubjed  fit  for  a  mathematical  inveftigation ;  and 
we  would  profecute  it  in  this  place,  if  it  were  neceflary  for 
the  improvement  of  pra&ical  mechanics.  But  we  have  feen 
that  there  is  not,  in  the  nature  ol  things,  a  maximum  of 
performance  attached  to  any  particular  rate  of  motion  which 
fhould  therefore  be  preferred.  For  this  reafon  we  omit 
this  difeuflion  of  mere  fpeculative  curiofity.  It  is  very  in¬ 
tricate  :  For  we  muft  not  now  exprefs  the  preflure  on  the 
wheel  by  a  conjlant  pillar  of  water  incumbent  on  the  extre¬ 
mity  of  the  horizontal  arm,  as  we  did  before  when  we  fup¬ 
pofed  the  buckets  completely  filled ;  nor  by  a  fmaller  con¬ 
jlant  pillar,  correfponding  to  a  fmaller  but  equal  quantity  ly¬ 
ing  in  every  bucket.  Each  different  velocity  puts  a  different 
quantity  of  water  into  the  bucket  as  it  paffes  the  fpout  ;  and 
this  occafions  a  difference  in  the  place  where  the  difeharge 
is  begun  and  completed.  I  his  circumftance  is  fome  obftacle 
to  the  advantages  of  very  flow  motions,  becaufe  it  brings  on 
the  difeharge  fooner.  All  this  may  indeed  be  expreffed  by 
a  fimple  equation  of  eafy  management  ;  but  the  whole  pro- 
cefs  of  the  mechanical  difeuflion  is  both  intricate  and  te¬ 
dious,  and  the  refults  are  fo  much  diverfified  by  the  forms 
of  the  buckets,  that  they  do  not  afford  any  rule  of  fuffi. 
cient  generality  to  reward  our  trouble.  The  curious  reader 
may  fee  a  very  full  inveftigation  of. this  fubjed.  in  two  di.f- 
fertations  by  Elvius  in  the  Swedifti  Franfadlions,  and  in 
the  Hydrodynamique  of  Profeffor  Karftner  of  Gottingen;  who 
has  abridged  thefe  Differtations  of  Elvius,  and  confiderably 
improved  the  whole  inveftigation,  and  has  added  fome  com- 
parifons  of  his  dedu&ions  with  the  a&ual  performance  of 
fome  great  works.  Thefe  comparifons,  however,  are  not 
very  fatisfa&ory.  There  is  alfo  a  valuable  paper  on  this 
fubjedl  by  Mr  Lambert,  in  the  Memoirs  of  the  Acade¬ 
my  of  Berlin  for  the  year  1775.  From  thefe  differtations, 
and  from  the  Hydrodynamique  of  the  Abbe  Boffut,  the  reader 
will  get  all  that  theory  can  teach  of  the  relation  between 
the  preflu  res  of  the  power  and  work  on  the  machine  and 
the  rates  of  its  motion.  The  pradical  reader  may  reft  with 
confidence  on  the  fimple  demonftration  vve  have  given,  that 
the  performance  is  improved  by  diminifhing  the  velocity. 

All  we  have  to  do,  therefore,  is  to  load  the  machine, 
and  thus  to  dimini fh  its  fpeed,  unlefs  other  phyfical  circum- 
itanccs  throw  obftacles  in  the  way :  but  there  are  fuch  ob- 
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flacles.  In  all  machines  there  are  little  inequalities  of  ac- 
tion  that  are  unavoidable.  In  the  adion  of  a  wheel  and 
pinion,  though  made  with  the  utmoft  judgment  and  caie, 
there  are  fuch  inequalities.  Thefe  increafe  by  the  changes 
of  form  occafioned  by  the  wearing  of  the  machine — much 
greater  irregularities  arife  from  the  fubfultory  motions  of 
cranks,  Hampers,  and  other  parts  which  move  unequally  or 
reciprocally.  A  machine  may  be  fo  loaded  as  jult  to  be 
in  equilibrio  with  its  work,  in  the  favourable  pofition  of  its 
parts.  When  this  changes  into  one  lefs  favourable,  the  ma¬ 
chine  may  Hop  ;  if  not,  it  at  leaft  flaggers,  hobbles,  or 
works  unequally.  The  rubbing  parts  bear  long  on  each 
other,  with  enormous  preflures,  and  cut  deep,  and  increafe 
fridion.  Such  flow  motions  mud  therefore  be  avoided. 
A  little  more  velocity  enables  the  machine  to  get  over  thofe 
increafed  refiftances  by  its  inertia,  or  the  great  quantity  of 
motion  inherent  in  it.  Great  machines  poffefs  this  advan¬ 
tage  in  a  fuperior  degree,  and  will  therefore  work  fleadily 
with  a  fmaller  velocity.  Thefe  circumftances  are  hardly  fu- 
fceptible  of  mathematical  difcuftion,  and  our  bed  reliance  is 
on  well  direded  experience. 

For  this  purpofe,  the  reader  will  do  well  to  perufe  with 
care  the  excellent  paper  by  Mr  Smeaton  in  the  Philofophi- 
cai  Tranfadions  for  1759.  This  difiertation  contains  a 
numerous  lift  of  experiments,  mofl  judicioufly  contrived  by 
him,  and  executed  with  the  accuracy  and  attention,  to  the 
mofl  important  circumftances,  which  is  to  be  obferved  in  all 
that  gentleman’s  performances. 

It  is  true,  thefe  experiments  were  made  with  fmall  mo¬ 
dels  ;  and  we  mull  not,  without  great  caution,  transfer  the 
reiults  of  fuch  experiments  to  large  works.  But  we  may 
iafely  transfer  the  lanvs  of  variation  which  refult  from  a  va- 
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riation  of  circumftances,  although  we  muft  not  adopt  the 


abfolute  quantities  of  the  variations  themfelves.  Mr  Smea¬ 
ton  was  fully  aware  of  the  limitations  to  which  conclulions 
drawn  from  experiments  on  models  are  fubjed,  and  has  made 
the  applications  with  his  ufual  fagacity. 

His  general  inference  is,  that,  in  fmaller  works,  the  rim 
of  the  overfhot-wheel  fhould  not  have  a  greater  velocity  than 
three  feet  in  a  fecond  ;  but  that  larger  mills  may  be  allowed 
a  greater  velocity  than  this.  When  every  thing  is  execu¬ 
ted  in  the  belt  manner,  he  fays  that  the  work  performed 
will  amount  to  fully  two-thirds  of  the  power  expended  ;  that 
is,  that  three  cubic  feet  of  water  defeending  from  any 
height  will  ralfe  two  to  the  fame  height.  See  lome  farther 
account  of  this  differtation  under  the  word  Mechanics, 
fed.  5. 

It  is  not  very  eafy  to  compare  thefe  dedudions  with  ob- 
fervations  on  large  works;  becaufe  there  are  few  cafes  where 
we  have  good  meafures  of  the  refiftances  oppofed  by  the 
work  performed  by  the  machine.  Mills  employed  for 
pumping  water  afford  the  bell  opportunities.  But  the  in¬ 
ertia  of  their  working  gear  diminilhes  their"ufeful  perform¬ 
ance  very  fenftbly  ;  becaufe  their  great  beams,  pump-rods, 
tic.  have  a  reciprocating  motion,  which  muft  be  deftroyed, 
and  produced  anew  in  every  ftroke.  We  have  examined 
fonie  machines  of  this  kind  which  are  efteemed  good  ones  ; 
and  we  find  few  of  them  whole  performance  exceeds  one 
half  of  the  power  expended. 

By  comparing  other  mills  with  thefe,  we  get  the  beft  in¬ 
formation  of  their  refiftances.  The  companion  with  mills 
worked  by  Watt  and  Boulton’s  fleam  engines  is  perhaps  a 
better  meaiure  of  the  refiftances  oppofed  by  different  kinds 
of  work,  becaufe  their  power  is  very  diftindly  known.  We 
have  been  informed  by  one  of  the  moll  eminent  engineers, 
that  a  ton  and  hall  of  water  per  minute  falling  one  foot  will 
grind  and  drefs  one  bufhel  of  wheat  per  hour.  This  h  equi¬ 
valent  to  9  tons  falling  10  feet. 


If  an  overfhot-wheel  oppofed  no  ref.ftance,  and  only  one 
bucket  were  filled,  the  wheel  would  acquire  the  velocity 
due  to  a  fall  through  the  whole  height.  But  when  it  is  in 
this  fate  of  accelerated  motion,  if  another  bucket  of  water 
is  delivered  into  it,  its  motion  muft  be  cheeked  at  the  firft 
by  the  neceflity  of  dragging  forward  this  water.  If  the 
buckets  fill  in  fuccefiion  as  they  pafs  the  fpout,  the  velocity 
acquired  by  an  unrefifting  wheel  is  but  half  of  that  which  one 
bucket  would  give..  In  all  cafes,  therefore,  the  velocity  Is 
diminiihcd  by  the  inertia  of  the  entering  water  when  it  is 
limply  laid  into  the  upper  buckets.  The  performance  will 
therefore  be  improved  by  delivering  the  water  on  the  wheel 
with  that  velocity  with  which  the  wheel  is  really  moving. 
And  as  we  cannot  give  the  direftion  of  a  tangent  to  the 
wheel,  the  velocity  with  which  it  is  delivered  on  the  wheel 
muft  be  fo  much  greater  than  the  intended  velocity  of  the 
rim,  that  it  fhall  be  precifely  equal  to  it  when  it  is  eftima- 
ted  m  the  direction  of  the  tangent.  Three  or  four  inches 
of  fall  are  fufficient  for  this  purpofe  ;  and  it  Ihould  never  be 
neglected,  for  it  has  a  very  fenftble  influence  on  the  perform¬ 
ance.  But  it  is  highly  improper  to  give  it  more  than  this, 
with  the  view  of  impelling  the  wheel  by  its  ftroke.  For 
even  although  it  were  proper  to  employ  part  of  the  fall  in 
this  way  (which  we  lhall  prcfently  fee  to  be  very  impro- 
per),  we  cannot  procure  this  impulle  ;  becaufe  the  water  falls 
among  other  water,  or  it  ftrikes  the  boards  of  the  wheel 
with  luch  obliquity  that  it  cannot  produce  any  fenftble  ef- 
led;. 

It  is  a  much  debated  queftion  among  millwrights,  Whe¬ 
ther  the  diameter  of  the  wheel  fhould  be  fuch  as  that  the  wa¬ 
ter  will  be  delivered  at  the  top  of  the  wheel  ?  or  larger,  fo  > 
that  the  water  is  received  at  fome  diftance  from  the  top, 
where  it  will  ad  more  perpendicularly  to  the  arm  >  We  ap¬ 
prehend  that  the  obfervations  formerly  made  will  decide  in 
favour  of  the  firft  pradice.  The  fpace  below,  where  the 
water  is  difeharged  from  the  wheel,  being  proportional  to 
the  diameter  of  the  wheel,  there  is  an  undoubted  lofs  of  fall 
attending  a  large  wheel ;  and  this  is  not  coinpenfated  by  de¬ 
livering  the  water  at  a  greater  diftance  from  the  perpendi¬ 
cular.  We  fhould  therefore  recommend  the  ule  of  the 
whole  defeending  fide,  and  make  the  diameter  of  the  wheel 
nn  greater  than  the  fall,  till  it  is  fo  much  reduced  that 
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the  centrifugal  force  begins  to  produce  a  fenftble  effed* 
Since  the  rim  can  hardly  have  a  fmaller  velocity  than  three 
feet  per  fecond,  it  is  evident  that  a  fmall  wheel  muft  revolve 
more  rapidly.  This  made  it  ptoper  to  infert  the  determi¬ 
nation  that  we  have  given,  of  the  lofs  of  power  produced  by 
the  centrifugal  force.  But  even  with  this  in  view,  we  fiaould 
employ  much  fmaller  wheels  than  are  generally  done  on 
fmall  falls.  Indeed  the  lofs  of  water  at  the  bottom  may  be 
diminished,  by  nicely  fitting  the  arch  which  furrounds  the 
wheel,  fo  as  not  to  allow  the  water  to  cicape  by  the  fides  or 
bottom.  While  this  improvement  remains  in  good  order, 
and  the  wheel  entire,  it  produces  a  very  fenftble  effed ;  but 
the  paffage  widens  continually  by  the  wearing  of  the  wheel. 
A  bit  of  (lick  or  Hone  falling  in  about  the  "wheel-tears  ©fF 
part  of  the  fhroudiag  or  bucket,  and  frofty  weather  fre¬ 
quently  binds- all  fdfL  It  therefore  feldom  anfwers  expec¬ 
tations.  We  have  nothing  to  add  on  this  cafe  to  what  we 
have  already  extraded  from  Mr  Smeaton’s  Differtation  on 
the  Subjed  of  Breaft  or  half  Overfhot  Wheels. 

There  is  another  form  of  wheel  by  which  water  is  made  . 
to  ad  on  a  machine  by  its  weight,  which  merits  confidera- 
tion.  This  u  known  in  this  country  by  the  name  of  Bar* 
h?  ’s  mil /,  and  has  been  deferibed  by.  Delaguilliers,  vol.  ii.  p, 
460.  It  confiftsof  an  upright  pipe  or  trunk  AB  (fig.  u.), 
communicating  with  two  horizontal  brandies  £C,  B  f, 
which  have  a  hole  C  c  near  their  ends,  opening  in  oppolitc 
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dircftions,  at  right  angles  to  their  lengths, 
to  be  poured  in  at  the  top  from  the  fpout  F,  it  will  run 
©ut  by  the  holes  C  and  c  with  the  velocity  correfponding  to . 
the  depth  of  thefe  holes  under  the  furface.  The  confe- 
quence  of  this  mud  be,  that  the  arms  will  be  preflcd  back¬ 
wards  ;  for  there  is  no  folid  furface  at  the  hole  C,  on 
which  the  lateral  preflhre  of  the  water  can  be  exerted,  while 
it  afts  with  its  full  force  on  the  oppofite  fide  of  the  arm. 
This  unbalanced  preflure  is  equal  to  the  weight  of  a  column 
having  the  orifice  forks  bafe,  and  twice  the  depth  under  the 
furface  of  the  water  in  the  trunk  for  its  height.  This  mea- 
fure  of  the  height  may  feem  odd,  becaufe  if  the  orifice  were 
{hut,  the  preflure  on  it  is  the  weight  of  a  column  reaching 
from  the  furface.  But  when  it  is  open,  the  water  iffues 
w  ith  nearly  the  velocity  acquired  by  falling  from  the  fur¬ 
face,  and  the  quantity  of  motion  produced  is  that  of  a  co¬ 
lumn  of  twice  this  length,  moving  with  this  velocity.  This 
is  actually  produced  by  the  preflure  of  the  fluid,  and  mud 
therefore  be  accompanied  by  an  equal  rea&ion. 

Now  fiippofe  this  apparatus  fet  on  the  pivot  E,  and  to 
have  a  fp indie  AD  above  the  trunk,  furnifhed  with  a  cy¬ 
lindrical  bobbin  D,  having  a  rope  wound  round  it,  and  pah 
ling  over  a  pulley  G>  A  weight  W  may  be  fufpended 
there,  which  may  balance  this  backward  preflure.  If  the 
weight  be  too  i'mall  for  this  purpofe,  the  retrograde  motion 
of  the  arms  will  wind  up  the  cord,  and  raife  the  weight;  and 
thus  we  obtain  an  acting  machine,  employing  the  preflure 
of  the  water,  and  applicable  to  any  purpofe.  A  runner 
mill  done  may  be  put  on  the  top  of  the  fpindle  ;  and  we 
fhould  then  produce  a  flour  mill  of  the  utmod  iimplicity, 
having  neither  wheel  nor  pinion,  and  fubjedt  to  hardly  any 
wear.  It  is  fomewhat  furprifing,  that  although  this  was 
invented  at  the  beginning  of  this  century,  and  appears  to 
have  fuch  advantage  in  point  of  fimplicity,  it  has  not  come 
into  ufe.  So  little  has  Dr  Defaguilliers’s  account  been  at¬ 
tended  to  (although  it  is  mentioned  by  him  as  an  excellent 
machine,  and  as  highly  inftru&ive  to  the  hydraulid),  that 
the  fame  invention  was  again  brought  forward  by  a  Ger¬ 
man  profeffor  (Segner)  as  his  own,  and  has  been  honoured 
by  a  feries  of  elaborate  difquifitions  concerning  its  theory 
and  performance  by  Euler  and  by  John  Bernoulli.  Eu¬ 
ler’s  Differtations  are  to  be  found  in  the  Memoiis  of  the 
Academy  of  Beilin,  1751,  &c.  and  in  the  Nov.  Comment. 
PetropoL  tom.  vi.  Bernoulli’s  are  at  the  end  of  his  Hy¬ 
draulics.  Both  thefe  authors  agree  in  faying,  that  this  ma¬ 
chine  excels  all  other  methods  of  employing  the  force  of 
water.  Simple  as  it  appears,  its  true  theory,  and  the  bed 
form  of  conftru&ion,  are  mod  abdrufe  and  delicate  fubjefts ; 
and  it  is  not  eafy  to  give  fuch  an  account  of  its  principles 
as  will  be  underdood  by  an  ordinary  reader. 

We  fee,  in  general,  that  the  machine  mud  prefs  back¬ 
wards;  and  little  inveftigation  fuffices  for  underdandiug 
the  intenfity  of  this  preflure,  whin  the  machine  is  at  red. 
But  when  it  is  allowed  to  run  backwards,  withdrawing  it- 
ftdf  from  the  preflure,  the  intenfity  of  it  i3  diminifhed  ;  and 
if  no  other  circumdances  intervened,  it  might  not  be  diffi¬ 
cult  to  fay  what  particular  preflure  correfponded  to  any  rate 
of  motion.  Accordingly,  Defaguilliers,  prefuming  on  the 
fimplicity  of  the  machine,  affirms  the  preflure  to  be  the 
weight  of  a  column,  which  would  produce  a  velocity  of  ef¬ 
flux  equal  to  the  difference  of  the  velocity  of  the  fluid  and 
of  the  machine  ;  and  hence  he  deduces,  that  its  performance 
will  be  the  greateff  poflible,  when  its  retrograde  velocity  is 
one-third  of  the  velocity  acquired  by  falling  from  the  fur¬ 
face,  in  which  cafe,  it  will  raife  T%ths  of  the  water  expended 
to  the  fame  height,  which  is  double  of  the  performance  of  a 
mill  a&ed  on  by  the  impulfe  of  water. 

J3nt  this  is  a  very  imperfeft  account  of  the  operation. 
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Suppofe  water  When  the  machine  (conflru&ed  exa&ly  as  we  have  defcri- 
bed)  moves  round,  the  water  which  iffues  defeends  in  the  ^ 
vertical  trunk,  and  then,  moving  along  the  horizontal  arms, 
partakes  of  this  circular  motion.  This  excites  a  centrifugal 
force,  which  is  exerted  again d  the  ends  of  the  arms  by  the 
intervention  of  the  fluid.  The  whole  fluid,  is  fubjedfed  to 
this  preflure  (increafing  for.  every  fe&ion  acrofs  the  arm  in 
the  proportion  of  its  didance  from  the  axis),  and  every  par¬ 
ticle  is  preffed  with  the  accumulated  centrifugal  forces  ^  of 
all  the  fedlions  that  are  nearer  to  the  axis.  Every  fe&ion 
therefore  fiidains  an  a&ual  preflhre  proportional  t©  the 
fquare  of  its  didance  from  the  axis.  This  increafes  the  ve¬ 
locity  of  efflux,  and  this  increafes  the  velocity  of  revolution  ; 
and  this  mutual  co-operation  would  feem  to  terminate  in  an 
infinite  velocity  of  both  motions.  But,  on  the  other  hand, 
this  circular  motion  mud  be  given  anew  to  every  particle  of 
water  as  it  enters  the  horizontal  arm.  This  can  be  done 
only  by  the  motion  already  in  the  atm,  and  at  it?  expence. 
Thus  there  mud  be  a  velocity  which  cannot  be  overpaffed 
even  by  an  unloaded  machine.  But  it  is  alfo  plain,  that  by 
making  the  horizontal  arm  very  capacious,  the  motion  of 
the  water  from  the  axis  to  the  jet  may  be  made  very  flow, 
and  much  of  this  diminution  of  circular  motion  prevented. 
Accordingly,  Euler  has  recommended  a  form  by  which  this 
is  done  in  the  mod  eminent  degree.  His  machine  confids 
of  a  hollow  conoidal  ring,  of  which. fig.  12.  is  a  fe6lion. 
The  part  AH  h  a  is  a  fort  of  funnel  baton,  which  receives 
the  water  from  the  fpout  F ;  not  in  the  direction  pointing 
towards  the  axis,  but  in  the  dire&ion,  and  with  the  precife 
velocity,  of  its  morion.  This  prevents  any  retardation  by' 
dragging*  forward  the  water.  The  water  then  paffes  down 
between  the  outer  conoid  AC  ca  and  the  inner  conoid 
HG^/j  along  fpiral  channels  formed  by  partitions  foldered 
to  both  conoids.  The  curves  of  thefe  channels  are  deter¬ 
mined  by  a  theory'  which  aims  at  the  annihilation  of  all  nn- 
neceffary  and  improper  motions  of  the  water,  but  which  is 
too  abdrufe  to  find  a  place  here.  The  water  thus. conduc¬ 
ted  arrives  at  the  bottom  CG,  eg.  On  the  outer  circum¬ 
ference  of  this  bottom  are  arranged  a  number  of  fpouts 
(one  for  each  channel),  which  are  all  directed  one  way  ia 


tangents  to  the  circumference. 

Adopting  the  common  theory  of  the  rea&ion  of  fluids, 
this  fhould  be  a  very  powerful  machine,  and  fhould  raife  JVths 
of  the  water  expended.  But  if  we  admit  the  rea&ion_io  be 
equal  to  the  force  of  the  iffhing  fluid  (and  we  do  not  fee 
how  this  can  be  refufed),  the  machine  mud  be  nearly  twice 
as  powerful.  We  therefore  repeat  our  wonder,  that  it  ha?, 
not  been  brought  into- ufe.  But  it  appears  that  no  trial  has 
been  made  even  of  a  model ;  (o  that  we  have  no  experiments 
to  encourage  an  engineer  to  repeat  the  trial.  Even  the  late 
author  Profeffor  Segner  has  not  related  any  thing  of  this  kind 
in  his Excrcitationes  Hydraulic#,  where  lie  particularly  deferibes 
the  machine.  This  remiffnefs  probably  lias  proceeded  from 
fixing  the  attention  on  Euler’s  improved  conftru&ion.  It  is 
plain  that  thi3  mud  be  a  mod  cumbrous  mafs,  even  in  a  fmal! 
fize,  requiring  a  prodigious  veffel,  and  carrying  an  unwieldy 
load.  If  we  examine  the  theory  which  recommends  this  con- 
dru&icn,  we  find  that  the  advantages,  tho*  real  and  fenfible, 
bear  but  a  fmall  proportion  to  the  whole  performance  of 
the  fimple  machine  as  invented  by  Dr  Barker.  It  is  there¬ 
fore  to  be  regretted,  that  engineers  have  not  attempted  tq> 
realile  the  firft  proje&.  We  beg  leave  to  recommend  it, 
with  an  additional  argument  taken  from  an  addition  made 
to  it  by  Mr  Mathon  de  la  Cour,  in  Rozier’s  Journal  de 
Pbyftque,  January  and  Augud  1775.  This  gentleman 
brings  down  a  large  pipe  FEH  (fig.  13.)  from  a  tefervoir, 
bends  it  upward  at  H,  and  introduces  it  into  two  horizontal 
arms  £) A,  DB>  which  have  an  upright  fpindle  DK,  carry¬ 
ing 
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ing  a  millflot’.e  in  the  (lyle  of  Dr  Barker's  mill. 


I 
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„  pemous  mechanician  will  have  no  difficulty  of  contriving  a 
method  of  joining  thefe  pipes,  fo  as  to  permit  a  free  circu¬ 
lar  motion  without  lofing  much  water.  The  operation  of 
the  machine  in  this  form  is  evident.  The  water,  prefled  by 
the  column  FG,  flows  out  at  the  holes  A  and  B,  and  the 
unbalanced  preffure  on  the  oppofite  Tides  of  the  arms  forces 
them  round.  The  compendioufnefs  and  other  advantages 
of  this  coiiftru&ion  are  moft  linking,  allowing  us  to  make 
ufe  of  the  greateft  fall  without  any  increafe  of  the  fize  of  the 
machine.  It  undoubtedly  enables  us  to  employ  a  itream  of 
water  too  fcanty  to  be  employed  in  any  other  form.  The 
author  gives  the  dimenfions  of  an  engine  which  he  had  feen 
at  Bourg  Argentah  AB  is  92  inches,  and  its  diameter  3 
inches  ;  the  diameter  of  each  orifice  is  r£ ;  FG  is  21 
feet  ;  the  pipe  D  was  fitted  into  C  by  grinding;  and  the 
internal  diameter  of  D  is  2  inches. 

\V  hen  the  machine  was  performing  no  work,  or  was  un¬ 
loaded,  and  emitted  water  by  one  hole  only,  it  made  1 1  e 
turns  in  a  minute.  This  gives  a  velocity  of  46  feet  per 
fecond  for  the  hole.  This  is  a  curious  ia&  :  For  the  water 
would  iffiie  frorn  this  hole  at  reft  with  the  velocity  of  37^. 
This  great  velocity  (which  was  much  lei's  than  the  velocity 
with  which  the  water  adually  quitted  the  pipe)  was  un¬ 
doubtedly  produced  by  the  prodigious  centrifugal  force, 
which  was  nearly  17  times  the  weight  of  the  water  in  the 
orifice. 

The  empty  machine  weighed  Bo  pounds,  and  its  weight 
was  half  fupported  by  the  upper  preffure  of  the  water,  fo 
that  the  fri&ion  of  the  pivots  was  much  diminifhed.  lt’isa 
pity  that  the  author  has  given  no  account  of  any  work  done 
by  the  machine.  Indeed  it  was  only  working  ventilators 
for  a  large  hall.  His  theory  by  no  means  embraces  all  its 
principles,  nor  is  it  well-founded. 

We  think  that  the  free  motion  round  the  neck  of  the 
feeding-pipe,  without  any  lofs  of  water  or  any  corffiderable 
friction,  may  be  obtained  in  the  following  manner :  AB 
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curacy  that  is  not  thus  compenfated  is  when  the  lets  are 
not  at  right  angles  to  the  arms.  J 

We  repeat  our  wifhes,  that  engineers  would  endeavour  to 
bring  this  machine  into  ufe,  feeing  many  fituations  where  it 
may  be  employed  to  great  advantage.  Suppofe,  for  inftance, 
a  fmall  fupply  of,  water  from  a  great  height  applied  in  this 
manner  to  a  centrifugal  pump,  or  to  a  hair  belt  paffingover 
a  pulley,  and  dipping  in  the  water  of  a  deep  well.  This 
would  be  a  hydraulic  machine  exceeding  all  others  in  fimpli- 
city  and  durability,  though  inferior  in  effed  to  feme  ether 
conltruaions. 


2.  Of  Underfoot  Wheels . 

Alt,  wheels  go  by  this  name  where  the  motion  of  the  wa. 


'  j  -  uicumer  :  aajj 

(  ig.  14.)  reprefents  a  portion  of  the  revolving  horizontal 


Pipe>  “d  CE  t  c  part  of  the  feeding  pipe.  The  neck  of 
the  fir  ft  is  turned  truly  cylindrical,  fo  as  to  turn  eafily,  but 
without  (hake,  in  the  collar  C  c  of  the  feeding-pipe,  and 
each  has  a  moulder  which  may  fupport  the  other.  That 
the  friftion  of  this  joint  may  not  be  great,  and  the  pipes 
deitroy  each  other  by  wearing,  the  horizontal  pipe  has  an 
iron  foindle  FF.  fivpH  pvaAltr  •  •  .  1 


•  n  frtinriu  T7TT  a  a  6’  f  .  T  p  pc  Wltn  owcrvation  is,  that  the  impulfe  is  in  the  duplicate 
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relting  with  ns  pivot  F  in  a  ftep  of  hard  ft  eel,  fixed  to  the 
iron  bar  GH,  which  goes  acrofs  the  feeding  pipe,  and  is 
firmly  fupported  in  it.  This  pipe  is  made  bell-ftiaped,  wi- 
dening  below.  A  collar  or  hofe  of  thin  leather  is  fitted  to 
lnfide  ^1S.  P‘Pe>  and  |s  reprefented  (in  feftion)  by 
X.KM  m  k  /..  This  is  kept  in  its  place  by  means  of  a  metal 
or  wooden  ring  N  «,  thin  at  the  upper  edge,  and  taper  fha- 
ped.  I  his  is  drawn  in  above  the  leather,  and  ftretches  it, 
and  caufes  it  to  apply  to  the  fide  of  the  pipe  all  around, 
l  lieie  can  be  no  leakage  at  this  joint,  becaufe  the  water 
will  prels  the  leather  to  the  fmooth  metal  pipe ;  nor  can 
there  be  any  fenfible  fridfion,  becauie  the  water  gets  at  the 
edge  of  the  leather,  and  the  whole  unbalanced  preffure  is  at 
the  fmall  crevice,  between  the  two  metal  fhoulders.  Thefe 
fhouldcr3  need  not  touch,  fo  that  the  friftion  muft  be  in- 
fenfible.  We  imagine  that  this  method  of  tightening  a 

cafes ng  OUlt  may  te  Ufed  WltH  great  advantaSe  in  many 

.  Werhare  onlf  further  to  obferve  on  this  engine,  that  any 
imperfeftion  by  which  the  paffage  of  the  water  is  diminilh- 
cd  or  obit  ru  died  produces  a  faving  of  water  which  is  in  ex- 
aft  proportion  to  the  diminution  of  effeft.  The  only  inac. 


That 


is,  if  v  be  the  velocity  of  the  ftream,  and  «  the  velocity  of 

u  ^ave  ^  t^ie  imPu^e  on  the  float  when 

held  fall  to  its  impulfe/  on  the  float  moving  with  the  velo¬ 


city  uy  as  u1  to  v — uh  and /==  F  X 


This  is  the  preffure  adling  on  the  float,  and  urging  the 
wheel  round  its  axis.  The  wheel  muft  yield  to  this  motion, 
it  the  refiftance  of  the  work  does  not  exert  a  fiioerior  pref¬ 
fure  on  the  float  in  the  oppofite  diredlion.  By  yielding,  the 
float  withdraws  from  the  impulfe,  and  this  is  therefore  di¬ 
minifhed.  The  wheel  accelerates,  the  reflflances  increafe, 
and  the  impulfes  diminifh,  till  they  become  an  exa£l  balance 
for  the  refiftances.  The  motion  now  remains  uniform,  and 
the  momentum  of  impulfe  is  equal  to  that  of  refiftance. 
1  he  performance  of  the  mill  therefore  is  determined  by  this  ; 
and,  whatever  be  the  confirmation  of  the  mill,  its  perform¬ 
ance  is  beft  when  the  momentum  of  impulfe  is  greateft. 
1  his  is  had  by  multiplying  the  preffure  on  the  float  by  its 
velocity.  1  herefore  the  momentum  will  be  expreffed  by 


•  X  u.  But  fincc  F  ^and  v2  arc  conftant  quanti¬ 
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ter  is  quicker  than  that  of  the  partitions  or  boards  of  the 
whee  ,  and  it  therefore  impels  them.  Thefe  are  called  the 
float-boards,  or  floats,  of  an  underlhot  wheel.  The  water 
running  in  a  mill-row,  with  a  velocity  derived  from  a  head 
of  water,  or  from  a  declivity  of  channel,  ftrikes  on  thefe 
floats,  and  occafions.by  its  defleftions  fidewife  and  upwards, 
a  preffure  on  the  floats  fufficient  for  impelling  the  wheel. 

There  are  few  points  of  practical  mechanics  that  have 
been  more  confidered  than  the  aftion  of  water  on  the  floats 
ot  a  wheel ;  hardly  a  book  of  mechanics  being  filent  on  the 

•Jir  •«. ,  But  th<;  ffeneraIity  of  them,  at  leaft  fuch  as  are 
intelligible  to  perfons  who  are  not  very  much  converfant  in 
dynamical  and  mathematical  difeuflion,  have  hardly  done 
any  thing  more  than  copied  the  earlieft  deduftions  from 
the  Ample  theory  of  the  refiftance  of  fluids.  The  confe- 
quence  has  been,  that  our  praftical  knowledge  is  very  im- 
perteft ;  and  it  is  ftill  chiefly  from  experience  that  we  muft 
learn  the  performance  of  underfliot  wheels.  Unfortunately 
this  flops  theft  improvement ;  becaufe  thofe  who  have  the 
only  opportunities  of  making  the  experiments  are  not  fuf- 
ficiently  acquainted  with  the  principles  of  hydraulics,  and 
are  apt  to  afenbe  differences  in  theft  performance  to  trifling 
noltriims  in  their  conftru&ion,  or  in  the  manner  of  applying 
the  impulfe  of  the  water.  ** 

We  have  faid  fo  much  on  the  imperfe&ion  of  our  theories 
°;  the  miPulfe  of  fluids  in  the  article  Resistance  of  Fluids 
that  wc  need  not  repeat  here  the  defeds  of  the  common 
explanations  of  the  motions  of  underfliot  wheels.  The 
part  of  this  theory  of  the  impulfe  of  fluids  which  agrees  beft 
with  observation  is,  that  the  impulfe  is  in  the  duplicate  proper- 

tlOn  of  the  asclncitv  trntth  ff.i/i./*/.  ft,  .......  '  /  ,  1  ,~i  ,  .... 
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ties,  the  momentum  will  be  proportional  to  uXv — u *. 
Let  x  reprcfent  the  relative  velocity.  Then  v  —  x  will  be 
zzuy  and  the  momentum  will  be  proportional  to  v  —  * 
X  x\  and  will  be  a  maximum  when  v  —  x  X  x*  is  a  ma¬ 
ximum,  or  when  v  x1 —  x3  is  a  maximum.  This  will  be  dif- 
covered  by  making  its  fluxion  =  o .  That  is, 

2  v  x  x  —  $  x*  x  zzo. 

and  2  vx  —  3  x2  zz  o 

or  2v  —  3  x  -n  o 

and  2  d  =  3  x,  and  x  =r  %  v  ;  and  therefore  v  —  x,  or 
«/,  =:• f  That  is,  the  velocity  of  the  float  muft  be  one 

third  of  the  velocity  of  the  ftream.  It  only  remains  to  fay 
what  is  the  abfolute  preflure  on  the  float  thus  circumftanced. 
Let  the  velocity  v  be  fuppofed  to  arife  from  the  preflure  of 
a  head  of  water  h.  The  common  theory  teaches  that  the 
impulfe  on  a  given  furface  S  at  reft  is  equal  to  the  weight 
of  a  column  h  S  ;  put  this  in  place  of  F,  and  £  v2  in  place  of 
v  —  n2  and  f  v  for  u .  This  gives  us  S  h  X  v  for  the  mo¬ 
mentum.  Now  the  power  expended  is  S  h  v,  or  the  column 
S  h  moving  with  the  velocity  v.  Therefore  the  greateft  per¬ 
formance  of  an  underfhot  wheel  is  equivalent  to  railing  T4T 
of  the  water  that  drives  it  to  the  fame  height. 

But  this  is  too  fmall  an  eftfmation  ;  for  the  preflure  exert¬ 
ed  on  a  plane  furface,  fituated  as  the  float  of  a  mill-wheel, 
is  confiderably  greater  than  the  weight  of  the  column  S  h . 
This  is  nearly  the  preflure  on  a  furface  wholly  immerfed  in 
the  fluid.  But  when  a  fmall  vein  ftrikes  a  larger  plane,  fo 
as  to  be  deflefted  on  all  Tides  in  a  thin  fheet,  the  impulfe  is 
almoft  double  of  this.  This  is  in  fome  meafure  the  cafe  in 
a  mill  wheel.  When  the  ftream  ftrikes  it,  it  is  heaped  up 
along  its  face,  and  falls  back  again — and  during  this  mo¬ 
tion  it  is  afting  with  a  hydroftatic  preflure  on  it.  When  the 
wheel  dips  into  an  open  river,  this  accumulation  is  lefs  re¬ 
markable,  becaufe  much  efcapes  laterally.  But  in  a  mill 
courfe  it  may  be  conflderable. 

We  have  confidered  only  the  aftion  on  one  float,  but 
feveral  generally  aft  at  once.  ^The  impulfe  on  moft  of  them 
muft  be  oblique,  and  is  therefore  lefs  than  when  the  fame 
ftream  impinges  perpendicularly  ;  and  this  diminution  of  im- 
pulfe  is,  by  the  common  theory,  in  the  proportion  of  the 
fine  of  the  obliquity.  For  this  reafon  it  is  maintained,  that 
the  impulfe  of  the  whole  ftream  on  the  lowed:  float  board, 
which  is  perpendicular  to  the  ftream,  is  equal  to  the  fum  of 
the  impulfes  made  on  all  the  floats  which  then  dip  into  the 
water  ;  or  that  the  impulfe  on  any  oblique  float  is  precifely 
equal  to  the  impulfe  which  that  part  of  the  ftream  would 
have  made  on  the  loweft  floatboard  had  it  not  been  interrupt¬ 
ed.  Therefore  it  has  been  recommended  to  make  fuch  a 
number  of  floatboards,  that  when  one  of  them  is  at  the  bot¬ 
tom  of  the  wheel,  and  perpendicular  to  the  ftream,  the  next 
in  fuccefflon  fhould  be  juft  entering  into  the  water.  But 
ft  nee  the  impulfe  on  a  float  by  no  means  annihilates  all  the 
motion  of  the  water,  and  it  bends  round  it  and  hits  the  one 
behind  with  its  remaining  force,  there  muft  be  fome  advan¬ 
tage  gained  by  employing  a  greater  number  of  floats  than  this, 
rule  will  permit.  This  is  abundantly  confirmed  by  the  ex¬ 
periments  of  Smeaton  and  Boffin.  Mr  Boffut  formed  three 
or  four  fuppcfltions  of  the  number  of  floats,  and  calculated  the 
impulfe  on  each  ;  according  to  the  obfervations  made  in  a 
courfe  of  experiments  made  by  the  Academy  of  Sciences,  and 
inferted  by  ns  in  the  article  Resistance  of  Fluids;  and  when 
he  fummed  them  up  and  compared  the  refults  with  his  expe¬ 
riments,  he  found  the  agreement  very  fatisfaftory.  He  de¬ 
duces  a  general  rule,  that  if  the  velocity  of  the  wheel  is  |d  of 
that  of  the  ftream,  and  if  72  degrees  of  the  circumference 
are  immerfed  in  the  ftream,  the  wheel  fliould  have  36  floats. 
Each  will  dip  jth  .of  the  radius.  The  velocity  being  ftill 
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fuppofed  the  fame,  there  fhould  be  more  or  fewer  floats  ac-  Water* 
cording  as  the  arch  is  lefs  or  greater  than  72  degrees.  work?. 

Such  is  the  theory,  and  fuch  are  the  circumftances  which  v~'" 
it  leaves  undetermined.  The  accumulation  of  the  water  on  a 
floatboard,  and  the  force  with  which  it  may  ftill  {trike  ano¬ 
ther,  are  too  intricate  to  be  afligned  with  any  tolerable  pre- 
ciflon :  For  fuch  reafons  we  muft  acknowledge  that  the 
theory  of  underfhot  wheels  is  ftill  very  imperfect,  and  that 
recourfe  muft  be  had  to  experience  for  their  improvement. 

We  therefore  ftrongly  recommend  the  perufal  of  Mr  Smca- 
ton’s  experiments  on  underfhot -wheels,  contained  in  the 
fame  differtation  with  thofe  we  have  quoted  on  overfhot- 
wheels.  We  have  only  to  obferve,  that  to  an  ordinary 
reader  the  experiments  will  appear  too  much  in  favour  of 
underfhot-wheels.  His  aim  is  partly  to  eftablifli  a  theory, 
which  will  ftate  the  relation  between  their  performance 
and  the  velocity  of  the  ftream,  and  partly  to  ftate  the  rela¬ 
tion  between  the  power  expended  and  the  work  done.  The 
velocity  in  his  experiments  is  always  confiderably  below  that 
which  a  body  would  acquire  by  falling  from  the  furface  of 
the  head  of  water  ;  or  it  is  the  velocity  acquired  by  afliorter 
fall.  Therefore  if  we  eftimate  the  power  expended  by  the 
quantity  of  water  multiplied  by  this  dirniniflied  fall,  ws 
fhall  make  it  too  fmall ;  and  the  difference  in  fome  cafes  is 
very  great :  yet,  even  with  thefe  conceffions,  it  appears  than 
the  utmoft  performance  of  an  underfhot  wheel  does  not 
furpafs  the  raifing  -fd  of  the  expended  water  to  the  places 
from  which  it  came.  It  is  therefore  far  inferior  to  an  over- 
fhot  wheel  expending  the  fame  power; and  Mr  Belidor  has  led 
engineers  into  very  miftaken  maxims  of  conftruftion,  by  fay- 
ing  that  overfliot  wheels  fhould  be  given  up,  even  in  the  cafa 
of  great  falls,  and  that  we  fhould  always  bring  on  the  wa- 
ter  from  a  fluice  in  the  very  bottom  of  the  dam,  and  bring, 
it  to  the  wheel  with,  as  great  velocity  as  pofiible.  Mr 
Smeaton  alf©  fays,  that  the  maximum  takes  place  when  the 
velocity  of  the  wheel  is  f-ths  of  that  of  the  ftream,  inftead  of 
yths  according  to  the  theory  ;  and  this  agrees  with  the  ex¬ 
periments  of  Boffut.  But  he  meafured  the  velocity  by¬ 
means  of  the  quantity  of  water  which  run  pail.  This  muff 
give  a  velocity  fomewhat  too  fmall  ;  as  will  appear  by  at¬ 
tending  to  Buat’s  obfervations  on  the  fuperfleial,  the  mean* 
and  the  bottom  velocities. 

The  reft  of  his  obfervations,  of  which  wre  have  given  an* 
ab  ft  raft  in  Mechanics,  Seft.  V.  are  moft  judicious,  and 
well  adapted  to  the  inftruftion  of  praftitioners.  We  havo 
only  to  add  to  them  the  obfervations  of  Deparceux  and  Bof^ 
fut,  who  have  evinced,  by  very  good  experiments,  that  then* 
is  a  veiy  fenfible  advantage  gained  by  inclining  the  float- 
boards  to  the  radius  of  the  wheel  about  20  degrees,  fo  that 
the  Weft  floatboard  fhall  not  be  perpendicular,  but  have, 
its  point  turned  up  the  ftream  about  20  degrees.  This  in¬ 
clination  caufes  the  water  to  heap  up  along  the  floatboard, 
and  aft  by  its  weight.  The  floats  fhould  therefore  be  mad^ 
much  broaden  than  the  vein  of  water  interrupted  by  them  i* 
deep. 

Some  engineers,  obferving  the  great  foperiority-of  overfliot 
wheels  above  underfhot  wheels  driven  by  the  fame  expence  of 
power,  have  propofed  to  bring  the  water  home  to  the  botton* 
of  the  wheel  on  an  even  bottom,  and  to  make  the  floatboard 
no  deeper  than  the  aperture  of  the  fluice,  which  would  per¬ 
mit  the  water  to  fun  out.  The  wheel  is  to  be  fitted  with 
a  dole  foie  and  tides,  exaftly  fitted  to  the  end  of  this  trough, 
fo  that  if  the  wheel  is  at  reft,  the. water  may  be  dammed  *upr 
by  the  foie  and  floatboard.  It  will therefor^ prefs  foreward 
the  floatboard  w  ith  the  whole  force  of  the  h£ad  of  water. 

But  this-cannot  anfwer  ;  forrif  we  fuppofe  no  floatboards, 
the  water  will  flow  out  at  the  bottom,  propelled  in  the  man¬ 
ner  thofe  pc rlons  ffuppofe  ;  and  it  .will  be  fupplied  from  be¬ 
hind. 
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'Wmr*  hind,  the  water  comin from  all  part*  of  the  trough 

woikf.  t0  t^e  jlcjc  ^elow  t^e  wheel.  But  now  add  the  floats,  and 
fuppofe  the  wheel  in  motion  with  the  velocity  that  is  ex¬ 
pected.  The  other  floats  mult  drag  into  motion  all  the 
water  which  lfes  between  them,  giving  to  the  greateft  part 
of  it  a  motion  vaitly  greater  than  it  would  have  taken  in 
confequcnce  of  the  prejffure  of  the  water  behind  it  ;  and  the 
water  out  of  the  reach  of  the  floats  will  remain  {till,  which 
it  would  not  have  done  independent  of  the  floatboards  above 
it,  becaufe  it  would  have  contributed  to  the  expence  of  the 
'  hole.  The  motion  therefore  which  the  wheel  will  acquire 
by  this  conftruCtion  muft  be  fo  different  from  what  is  ex¬ 
pected,  that  we  can  hardly  fay  what  it  will  be. 

We  are  therefore  perfuaded,  that  the  belt  way  of  deliver¬ 
ing  the  water  on  an  underfhot-wheel  in  a  clofe  mill- courfe 
is,  to  let  it  Hide  down  a  very  fmooth  channel,  without  touch¬ 
ing  the  wheel  till  near  the  bottom,  where  the  wheel  fhouid 
be  exaCtly  fitted  to  the  courfe*;  or,  to  make  the  floats  ex¬ 
ceedingly  broader  than  the  depth  of  the  vein  of  water  which 
glides  down  the  courfe,  and  allow  it  to  be  partly  intercept¬ 
ed  by  the  firlt  floats,  and  heap  up  along  them,  aCting  by  its 
weight,  after  its  impulfe  has  been  expended.  If  the  bot¬ 
tom  of  the  courfe  be  an  arch  of  a  circle  deferibed  with  a 
radius  much  greater  than  that  of  the  wheel,  the  water  which 
Aides  down  will  be  thus  gradually  intercepted  by  the  floats. 

Attempts  have  been  made  to  conftruCt  water- wheels 
which  receive  the  impulfe  obliquely,  like  the  fails  of  a  com¬ 
mon  wind-mill.  This  would,  in  many  fituations,  be  a  very 
great  acquifition.  A  very  flow  but  deep  river  could  in 
this  manner  be  made  to  drive  our  mills  ;  and  although  much 
power  is  loft  by  the  obliquity  of  the  impulfe,  the  remainder 
may  be  very  great.  It  is  to  be  regretted,  that  thefe  at¬ 
tempts  have  not  been  more  zealoufly  profecuted  ;  for  we 
have  no  doubt  of. their  fuccefs  in  a  very  ferviceable  degree. 
Engineers  have  been  deterred,  becaufe  when  fuch  wheels 
are  plunged  in  an  open  ftream,  their  lateral  motion  is  too 
much  impeded  by  the  motion  of  the  ftream.  We  have 
feen  one,  however,  which  was  very  powerful  :  It  was  a 
long  cylindrical  frame,  having  a  plate  {landing  out  fr»m  it 
about  a  foot  broad,  and  furronnding  it  with  a  very  oblique 
fpiral  like  a  cork-fcrew.  This  was  plunged  about  ^th  ©f 
its  diameter  (which  was  about  12  feet),  having  its  axis  in 
the  dire&ion  of  the  ftream.  By  the  work  which  it  was 
performing,  it  feemed  more  powerful  than  a  common  wheel 
which  occupied  the  fame  breadth  of  the  river.  Its  length 
was  not  lefs  than  20  feet  :  it  might  have  been  twice  as 
much,  which  would  have  doubled  its  power,  without  oc¬ 
cupying  more  of  the  water- way.  Perhaps  fuch  a  fpiral, 
Continued  to  the  very  axis,  and  moving  in  a  hollow  canal 
wholly  filled  by  the  ftream,  might  be  a  very  advantageous 
way  ot  employing  a  deep  and  flow  ftream. 

But  mills  with  oblique  floats  are  moft  ufeful  for  employ¬ 
ing  fmall  dreams,  which  can  be  delivered  from  a  fpout  with 
a  great  velocity.  Mr  Boffut  has  confidered  thefe  with  due 
attention,  and  afeertained  the  belt  modes  of  conftru&ion. 
There  are  two  which  have  nearly  equal  perrormances  :  i. 
The  vanes  being  placed  like  thofe  of  a  wind-mill,  round  the 
rim  of  a  horizontal  or  vertical  wheel,  and  being  made  much 
broader  than  the  vein  of  water  which  is  to  ftrike  them,  let 
the  fpout  be  fo  directed  that  the  vein  may  ftrike  them  per¬ 
pendicularly.  By  this  meafure  it  will  be  fpread  about  on 
the  vane  in  a  thin  (heet,  and  exert  a  preflure  nearly  equal 
to  twice  the  weight  of  a  column  whole  bafe  is  the  orifice 
of  the  fpout,  and  whofe  height  15  the  fall  producing  the 
velocity. 

Mills  of  this  kind  are  much  in  ufe  in  the  fouth  of  Eu¬ 
rope.  The  wheel  is  horizontal,  and  the  vertical  axis  carries 
the  millftone  ;  fo  that  the  mill  is  of  the  utmoft  fimplicity  : 
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and  this  is  its  chief  recommendation  ;  for  its  power  fa  great-  Wdter, 
ly  inferior  to  that  of  a  wheel  conftruded  in  the  ufual  manner,  wor^ 

2.  The  vanes  may  be  arranged  round  the  rim  of  the 
wheel,  not  like  the  fails  of  a  wind  mill,  but  in  planes  in- ^ 
dined  to  the  radii,  but  parallel  to  the  axis,  or  to  the  planes 
paffing  through  the  axis.  They  may  either  {land  on  a  foie, 
like  the  oblique  floats  recommended  by  De  Parceux,  as  above 
mentioned ;  or  they  may  (land  on  the  fide  of  the  rim,  not 
pointing  to  the  axis,  but  afide  from  it. 

This  difpofition  will  admit  the  fpout  to  be  more  conve¬ 
niently  difpofed  either  for  a  horizontal  or  a  vertical  wheel. 

We  (hall  conclude  this  article  by  deferibing  a  contrivance 
of  Mr  Burns,  the  inventor  of  the  double  bucketed  wheel, 
for  fixing  the  arms  of  a  water-wheel.  It  is  well  known  to 
mill- wrights  that  the  method  of  fixing  them  by  making 
them  to  pafs  through  the  axle,  weakens  it  exceedingly,  and 
by  lodging  water  in  the  joint,  foon  caufes  it  to  rot  and  fail. 

They  have,  therefore,  of  late  years  put  caft-iron  fianches  on 
the  axis,  to  which  each  arm  is  bolted  :  or  the  flanches  are 
fo  fafhioned  as  to  form  boxes,  ferving  as  mortifes  to  receive 
the  ends  of  the  arms.  Thefe  anfwer  the  purpofe  complete¬ 
ly,  but  are  venf  expenfive  ;  and  it  is  found  that  arms  of  fir, 
bolted  into  flanches  of  iron,  are  apt  to  work  loofe.  Mr  Burns 
has  made  wooden  flanches  of  a  very  curious  conftruclion, 
which  are  equally  firm,  and  coft  much  lefs  than  the  iron  ones. 

This  flanch  confifts  of  eight  pieces,  four  of  which  com- 
pofe  the  ring  represented  in  fig.  15.  meeting  in  the  joints 
a  by  a  by  aby  a  by  dire£ted  to  the  centre  O.  The  other 
four  are  covered  by  theie,  and  their  joints  are  reprefented 
by  the  doted  lines  a  /3,  « /s,  a  0,  «  £.  Thefe  two  rings  break 
joint  in  fuch  a  manner  that  an  arm  MN  is  contained  be¬ 
tween  the  two  neareft  joints  d  b  of  the  one,  and  «'  &  of  the 
other.  The  tenon  formed  on  the  end  of  the  arm  A,  &c.  is 
of  a  particular  Ihape  :  one  fide  ;  GF,  is  dire&ed  to  the  cen¬ 
tre  O  ;  the  other  fide,  BCDE,  has  a  fmall  flioulder  BC  ; 
then  a  long  fide  CD  directed  to  the  centre  O  ;  and  then 
a  third  part  DE  parallel  to  GF,  or  rather  diverging  a  little 
from  it,  fo  as  to  make  up  at  E  the  thicknefs  of  the  (boul¬ 
der  BC  ;  that  is,  a  line  from  B  to  E  would  be  parallel  to 
CD.  This  fide  of  the  tenon  fits  exa&ly  to  the  correfpond- 
ing  fide  of  the  mortife  ;  but  the  mortife  is  wider  on  the 
other  fide,  leaving  a  fpace  GFK/j  a  little  narrower  at  FK 
than  at  G  h.  Thefe  tenons  and  mortifes  are  made  extreme¬ 
ly  true  to  the  fquare ;  the  pieces  are  put  round  the  axle, 
with  a  few  blocks  or  wedges  of  foft  wood  put  between 
them  and  the  axle,  leaving  the  fpace  empty  oppofite  to  the 
place  of  each  arm,  and  firmly  bolted  together  by  bolts  be¬ 
tween  the  arm-moitifes.  The  arms  are  then  put  in,  and 
each  is  prefled  home  to  the  fide  CDE,  and  a  wedge  HF 
of  hard  wood  is  then  put  into  the  empty  part  of  the  mor¬ 
tife  and  driven  home.  When  it  comes  through  the  flanch 
and  touches  the  axle,  the  part  which  has  come  through  is  cut 
off  with  a  thin  chiiel,  and  the  wedge  is  driven  better  home. 

The  (pacts  under  the  ends  of  the  arms  are  now  filled  with 
wedges,  which  are  driven  home  from  oppofite  fides,  till  the 
circle  of  the  arms  Hands  quite  peipendicular  on  the  axle,  and 
all  is  fait.  It  needs  no  hoops  to  keep  it  together,  for  the 
wedging-  it  up  round  the  axle  makes  the  two  half  rings 
draw  clofe  on  the  arms,  and  it  cannot  ftart  at  its  own  joints 
till  it  cruflies  the  arms.  Hoops,  however,  can  do  no  harm, 
when  all  is  once  wedged  up,  but  it  would  be  improper  to 
put  them  on  before  this  be  done.  For  the  account  of  ano¬ 
ther  very  curious  hydraulic  machine,  fee  Zurich. 

WORLD,  the  affemblage  of  parts  which  compofe  the 
globe  of  the  earth.  See  Geography  and  Astronomy. 

WORM,  in  gunnery,  a  ferew  of  iron,  to  be  fixed  on 
the  end  of  a  rammer,  to  pull  out  the  wad  of  a  firelock,  cara¬ 
bine,  or  piftol,  being  the  fame  with  the  wad-hook,  only  the 
z  *  one 
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one  is  more  proper  for  fmall  arms,  and  the  other  for  can- 

Worm,  in  chemillry,  is  a  long,  winding  pipe,  placed 

In  a  tub  of  water,  to  cool  and  condenfe  tlie  vapours  in  the 

diftillation  of  fpirits. 

Blind- Worm,  or  Slow- Worm*  See  Anguis,  n  2. 

Earth- Worm*  See  Lumbrictjs. 

GIoW’IVokm.  See  Lampyris 
Silk- Worm.  See  Silk,  nJ  5.  . 

WORMS,  Vermes,  in  natural  hiftory.  See  Zoology. 
Worms,  in  the  human  body.  See  Medicine,  n°  407. 
Worms,  in  liorfes.  See  Farriery,  fed.  19. 

Worms,  in  dogs.  See  Dog,  art.  4. 

Worms  for  bait.  See  Fishing,  vol.  7.  p.  271. 

Worms,  an  ancient,  large,  and  famous  city  of  Germany, 
in  the  palatinate  of  the  Rhine,  with  a  bifhop’s  lee,  whofe  bi- 
fhop  is  a  fovereign  and  prince  of  the  empire.  It  is  a  free, 
and  imperial  city,  and  the  inhabitants  are  Proteftants.  In 
the  war  of  1689  it  was  taken  by  the  Phench,  who  almoll  re¬ 
duced  it  to  afhes. — The  bifhop  afterwards  built  anew  pa¬ 
lace  in  it;  and  it  is  famous  for  a  diet  held  here  in  1521, 
at  which  Luther  afftlted  in  perfon.  Ihe  Proteftants  have 
lately  built  a  handfome  church,  where  Luther  is  reprefented 
as  appealing  at  the  diet.  It  is  noted  for  the  excellent 
wine  that  grows  in  the  neighbourhood,  which  they  call 
our  Lady's  milk.  In  the  campaign  of  174^  king  Geo.  II. 
took  up  his  quarters  in  this  city,  and  lodged  at  the  bi- 
fhop’s  palace  after  the  battle  of  Dettingen.  It  is  feated 
on  the  weftern  bank  of  the  Rhine,  14  miles  north- weft:  of 
Heidelburg,  20  fouth  caft:  of  Mentz,  and  32  fouth-weft  of 
Francfort.  E.  Long.  8.  29.  N.  Lat.  49.  32. 

WORMING  of  dogs.  All  fpaniels  have  certain  firings 
under  their  tongues,  by  molt  called  a  worm  ;  this  mufl  be 
taken  out  when  they  are  about  two  months  old,  with  the 
help  of  a  {harp  knife  to  flit  it,  and  a  fhoerr.aker’s  awl  to 
raile  it  up  ;  you  mud  be  careful  to  take  all  out,  or  clfe 
your  pains  is  to  little  purpofe  ;  for  till  then  he  will  be 
hardly  ever  fat  and  right,  in  regard  the  worm  or  filing 
will  grow  foul  and  troublefome,  and  hinder  his  reft:  and 
eating-  This  operation  is  generally  recommended  as  a  pre¬ 
ventative  of  madnefs  in  dogs,  or  at  lead  as  difabling  them, 
if  mad,  from  biting  in  that  condition. 

WORM! US  (Olaus),  a  learned  Danifh  phyftcian,  born 
in  1588  at  Arhufen  in  Jutland.  After  beginning  his  (In¬ 
dies  at  home,  he  ftudied  at  feveral  foreign  univerfities,  and 
travelled  to  various  parts  of  Europe  for  improvement.  He 
returned  to  his  native  country  in  1613,  and  was  made 
profeftor  of  the  belles  lettres  in  the  univerftty  of  Copen¬ 
hagen.  In  1615,  he  was  tranflated  to  the  chair  of  the 
Greek  profeftor  ;  and  in  1624  to  the  profeftbrfhip  of  phy- 
fic,  which  he  held  to  his  death.  Thefe  occupations  did 
not  hinder  him  from  pra&iftng  in  his  profelhon,  and  from 
being  the  fafhionable  phyftcian :  the  king  and  court  of  Den¬ 
mark  always  employed  him  ;  and  Chriftian  IV.  as  a  re- 
eompenfe  for  his  fervices,  conferred  on  him  a  canomy  of 
Lunden.  He  publifhed  fome  pieces  on  fubjedls  relating  to 
his  profefiion,  feveral  works  in  defence  of  Ariflotlc’s  phi- 
lofophy,  and  feveral  concerning  the  antiquities  of  Denmark 
and  Norway  ;  for  which  latter  he  is  principally  regarded, 
as  they  are  very  ler.rned,  and  contain  many  curious  parti¬ 
culars.  He  died  in  1654. 

WORMWOOD,  in  botany.  See  Artemisia. 

WORSHIP  of  God  (cultus  Dei),  amounts  to  the  fame 
with  what  we  othtrwife  call  religion.  This  worfhip  conftfls 
in  paying  a  due  refpe£t,  veneration,  and  homage  to  the 
Deity,  under  a  certain  expe&ation  of  reward.  And  this 
internal  refpcdl,  &c.  is  to  be  fhown  and  teftifted  by  exter¬ 
nal  a &s  ;  as  prayers,  facrifices,  thanksgivings,  & c. 

Vol.  XVIII.  Fait  II. 
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The  Quletifts,  and  fome  other  myflic  divines,  fet  afide ,  Worfh'P- 
not  only  all  ufe  of  external  Worfhip,  but  even  the  confidera- 
tion  of  rewards  and  punifhments.  Yet  even  the  heathens 
had  a  notion  that  God  did  not  require  us  to  ferve  him  for 
nought :  “  Dii  q.uamobrem  colend i  ftnt  (lays  Cicero),^ non 
intelligo,  nullo  nec  accepto  ab  illis  nee  fperato  fcono.” 

The  fchool-divines  divide  worfhip  into  divers  kinds,  viz. 

I atria ,  that  rendered  to  God  ;  and  idololatrici,  that  rendered, 
to  idols  or  images.  To  which  the  Romanics  add,  dulia, 
that  rendered  to  faints  ;  and  hyperdu/ia,  that  to  the  Virgin. 

Some  theological  writers  have  obferved,  that  the  Greek 
word,  *rPc<ry.vnc;  to  worjhip,  is  not  defective  only  of  the 
honour  which  is  appropriated  to  God,  but  is  indifferently 
ufed  to  fignify  the  honour  and  refpe&  which  are  paid  to 
fuperiors  of  all  kinds  in  heaven  or  on  earth.  Accord¬ 
ingly,  they  have  diflinguifhed  between  civil  and  religious 

worfhip.  . 

That  it  is  the  duty  of  man  to  worlhip  his  Maker,  has 
been  fufftciently  proved  under  other  articles  (fee  Prayer  ; 
and  Theology,  n°  40—45.).  It  is  not  indeed  eaftly  to 
be  conceived  how  any  one  who  has  tolerably  juft:  notions 
of  the  attributes  and  providence  of  God,  can  pofiibly  ne- 
gle&  the  duty  of  private  worfhip  ;  and  though  we  have 
admitted  in  the  lafl  of  the  two  articles  referred  to,  that 
public  worfhip  does  not  feem  to  be  enjoined  in  that  fyftem 
which  is  called  the  religion  of  nature,  yet  it  is  mofl  ex- 
prefsly  commanded  by  the  religion  of  Christ,  and  will 
be  regularly  performed  by  every  one  who  refle&s  on  its 
great  utility. 

As  the  illiterate  vulgar  cannot  form  to  themfelves  cor¬ 
rect  notions  of  the  divine  providence  and  attributes,  it  13 
obvious,  that  without  the  inflitution  of  public  worfhip, 
thev  would  never  think  of  worfhipping  God  at  all,  unlefs 
perhaps  occasionally,  when  under  the  prefTurc  of  fome  fe- 
vere  calamity  ;  but  occasional  worfhip,  the  offspring  of 
compulfion,  could  have  little  of  the  returned  fpirit  of  true 
devotion.  Ignorant,  however,  as  the  lowed  of  the  vulgar 
are,  and  neceffarily  mud  be,  it  cannot  be  denied,  that  in 
moft  Chriftian  countries,  perhaps  in  all,  they  are  more  ac¬ 
curately  accquainted  with  the  firft  principles  of  religion, 
and  the  laws  of  morality,  than  even  the  leaders  of  barba¬ 
rous  nations.  This  fuperiorily  is  doubtlefs  owing  in  fome 
meafure  to  their  accefs  to  the  Sacred  Scriptures,  but  much 
more,  we  are  perfuaded,  to  the  inftvu&ion  which  they  re¬ 
ceive  in  the  affemblies  which  they  frequent  for  public  wor¬ 
fhip.  If  this  be  admitted,  public  worfhip  may  be  eafily 
proved  to  be  the  duty  of  every  individual  of  the  commu¬ 
nity  :  For  were  thofe,  who  may  be  fuppofed  to  iland  in 
no  need  either  of  the  contagion  of  fociety  to  kindle  their - 
own  devotion,  or  of  the  preaching  of  a  clergyman  to  m- 
itnid  them  in  the  doctrines  and  precepts  of  the  gofpel,  to 
“  forfake,  on  thefe  accounts,  the  aftembling  themfelves  to¬ 
gether,  as  the  manner  of  dome  is,”  religious  aflemblies  and* 
public  worfhip  would  very  quickly  fall  into '  universal  <Hf- 
iife.  Man  is  an  animal  prone  to  imitation  and  every  or¬ 
der  in  fociety  is  ambitious  of  treading  in  the  kjotfleps^oF 
the  order  immediately  above  it.  Were  the  wife  and  the* 
good,  therefore,  permitted  to  abfent  themfelves  from  the  af¬ 
femblies  indituted  for  the  public  worfhip  of  the  Creator  and 
Redeemer  of  the  world,  otheis  would  quickly  follow  their- 
example  ;  impelled  to  it  not  only  by  this  uni verfal  propen- 
fity,  but  by  the  additiona.l  motive  of  wifhing  to  appear  both 
to  the  world  and  to  themfelves  as  wile  and- as  good  as  their  - 
privileged  neighbours.  The  confequence  is  pbvyous :  one 
man  would  day  from  church  with  the  ferious' intention  per-  • 
haps  of  employing  the  LordVday  in  private  devotion  and  - 
'  religious  ftudy  ;  another,  following  his  example,  v/ould  ab¬ 
fent  himfelf  upon  the  fame  pretence, .  but  would  in  reality 
5  Z  wade 
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For  thefe  and  other  regions  which  mi$ht  be  eafily  afligned 
r>o  fin  cere  Clin  Rian  will  think  hirnfelf  at  iiberty  to  difpute 
a  pradice  enjoined  by  the  infpired  preachers  of  his  reli¬ 
gion,  coeval  with  the  inflitution,  and  retained  by  every  led 
into  which  it  has  fince  been  unhappily  divided. 

As  Chriflian  woifiiip  confers  of  prayers  and  praifes,  it 
has  been  a  matter  of  tome  debate  whether  it  is  molt  pro¬ 
perly  performed  by  preconcerted  forms  or  liturgies,  or  by 
extemporaneous  addreffes  to  the  Almighty.  Both  thefe 
modes  have  their  advantages  and  d  i  fad  vantages ;  and  by  the 
facred  writers  neither  of  them  is  preferred  in  oppofition  to 
the  other.  r 

l  he  advantages  of  a  liturgy  are,  that  it  prevents  abfurd, 
extrava  ant,  or  impious  addreffes  to  God,  which  the  folly 
or  enthufmfm  of  individuals  mufi  always  be  in  danger  of 
producing  ;  it  gives  the  congregation  an  opportunity  of 
joining  in  the  prayers  which  are  put  up  for  them,  which 
they  cannot  poffibly  do  in  a  feries  of  extemporaneous  peti- 
tiens,  fince  before  they  can  affent  to  any  one  of  thefe*and 
make  it  their  own,  their  attention  is  neceffarily  called  a- 
way  to  that  which  fucceeds  it  ;  and  it  relieves  the  clergy¬ 
man  from  the  labour  of  conipofkion,  which  feems  incom¬ 
patible  with  that  fervour  which  conRitutes  the  fpirit  of 
devotion. 

The  d  i  fad  vantages  of  a  fixed  liturgy,  which  are  the  re- 
con. mendations  of  extemporary  prayer,  are  principally  two. 
Ihe  forms  compofed  in  one  age  mull,  by  the  unavoidable 
change  or  language,  circumilances,  and  opinions,  become 
income  degree  unfit  for  another;  and  the^  perpetual  repe¬ 
tition  of  the  fame  form  of  words  is  very  apt  to  produce  in¬ 
attentive  laflitu  de  in  the  congregation.  Would  the  clergy 
of  the  church  of  England  take  that  liberty  which  is  allow¬ 
ed  them  in  the  bidding  prayer  bofore  fernon,  perhaps  the 
fervice  of  that  church  would  unite  in  itielf  nil  the  advan¬ 
tages  both  of  liturgic  and  extemporary  wTorfbip.  We  have 
only  to  a4d  on  this  fnbjeX,  that  public  prayers,  whether 
precoiiipoled  or  not,  ought  to  be  compendious  ;  that  they 
ought  to  exprefs  jull  conceptions  of  the  Divine  attributes  ; 
recite  fuch  wants  as  the  congregation  are  likely  to  feel  and 
no  other  ;  tnat  they  ought  to  contain  as  few  controverted 
propofitions  as  poffible  ;  and  that,  if  it  can  be  done  with¬ 
out  offence,  the  pompous  Ryle  of  the  Jiate  fhouid  be  laid 
afide  in  our  prayers  for  the  king  and  all  that  are  in  autho¬ 
rity  ;  becaufe  in  every  a&  which  carries  the  mind  to  God, 
human  greatnefs  mnft  be  annihilated. 

WORT,  the  infufion  of  malt,  of  which  beer  is  made. 
The  ufes  of  this  infufion  in  common  affairs  are  well  known. 
Sy  Dr  M4  Bride  it  has  lately  been  found  to  have  a  Rrong 
antifeptic  virtue,  and  to  be  ufeful  in  preventing  the  feurvy 
and  other  diieafes  to  which  failors  are  liable  ;  which  was 
confirmed  by  captain  Cook  in  his  late  voyages.  See  Means 
of  Preferring  the  Health  of  Sejmen. 

WOrTON  (Sir  Henry),  an  eminent  writer,  W2s  the 
fon  of  Thomas  Wotton,  Efq;  and  was  born  in  1568.  He 
Rudied  for  fome  time  at  New:college,  Oxford,  whence  he 
removed  to  (>ueenVcoIlege,  where  he  made  a  great  pro- 
grefs  in  logic  and  philofophy  ;  wrote  a  tragedy  for  the  ufe 
of  that  college,  called  'Tancredo  ;  and  afterwards  received 
the  degree  of  mafter  of  arts.  After  this,  leaving  the  uni¬ 
versity,  he  travelled  into  France,  Germany,  and  Italy  ;  and 
having  fpent  about  nine  years  abroad,  he  returned  to  Eng¬ 
land,  and  became  fecretary  to  Robert  earl  of  Effex,  with 
whom  he  continued  till  that  earl  was  apprehended  for  hi>h- 
treafon.  He  then  retired  to  Florence,  where  he  became  r 
known  to  toe  grand  duke  of  Tufcany,  who  feat  him  pri- 
vately  with  letters  to  James  VI.  king  of  Scotland,  under 
the  name  of  Ottavio  £a/di>  to  inform  that  king  of  a  defign 
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rence;  but  king  James  coming  to  the  poffcffion  of  the  ii 
ciown  of  EnglandyMr  Wotton  returned  home,  was  knight-  Wreath-, 
ed  bv  his  majetly,  and  fent  ambaffador  to  the  republic  of ' — ^ 
Venice  ;  and  afterwards  was  employed  in  many  other  em- 
balhes  to  that  and  other  courts  ;  but  the  only  reward  he 
obtained  for  thefe  fervices  was  his  having  the  provoR/hip 
ot  Lton  conferred  upon  him  about  the  year  1623,  which 
ie  kept  till  his  death,  which  happened  in  1639.  After 
Ills  clecepfe  fome  of  Ins  manuferipts  and  printed  trads. 
were  pubnihed  together  in  a  volume,  intitled,  Rdlqme  IVot . 

Wotton  (Dr  William),  a  very  learned  divine  and  wri. 
ter,  was  the  ion  o‘  Mr  Henry  Wotton,  B.  D.  redor  of 
W  re.tham,  m  Suffolk,  where  he  was  born  in  1 666.  Kc 
was  educated  by  his  father,  a  gentleman  well  /killed  in  th- 
learned  languages  ;  under  whom  he  made  fuch  amazing  pi0. 
hciency,  that  at  five  years  of  age  it  is  faid  he  could  render 
leveral  chapters  in  the  gofpels  out  of  Latin  and  Greek,  and 
many  pfalms  in  Hebrew,  into  his  mother  tongue.  When  he 
was  very  young,  he  remembered  the  whole  of  almoR  every 
ciifcourfe  lie  had  lieard,  and  often  furprifed  a  preacher  by 
repeating  lus  fermonto  liirn.  He  was  admitted  into  Catha- 
nne-hall  in  Cambridge  fome  months  before  he  was  ten  years: 
old  ;  when  the  progrefs  he  made  in  learning  m  that  uni. 
verltty  engaged  Dr  Duport,  then  mafier  of  Magdalen  col- 
lege,  and  ..ean  of  Peterborough,  to  write  an  elegant  cony 
of  Latin  veriee  in  Ins  praife.  In  1679  he  took  the  decree 
ot  bachelor  of  arts  when  he  was  but  twelve  years  and  five- 
months  old;  and  the  winter  following  lie  was  invited  to 
London  by  Dr  Gilbert  Burnet,  then  preacher  at  the  Rolls* 
who  introduced  him  to  moR  of  the  learned  men  in  that 
city,  and  particularly  to  Dr  William  Lloyd,  bifhop  of  St 
Aiaph  ;  to  whom  lie  recommended  himfelf  by  repeating  to 
him  one  of  his  fermons,  as  Dr  Burnet  had  engaged  he 
jhould.  In  1691  he  commenced  bachelor  of  divinity.  The 
fame  year  biRiop  Lloyd  gave  him  the  finecure  of  Lland- 
nllo,  in  Denbigh/hire.  He  was  afterwards  made  chaplain, 
to  tne  earl  of  Nottingham,  then  fecretary  of  Rate,  who  pre. 
fented  him  to  the  redory  of  Middleton  Keynes,  in  Bucks* 
and  to  whom  he  dedicated  his  Refiedlions  upon  Ancient  and 
Modern  Learning.  In  1705,  biRiop  Burnet  gave  him  a 
prebend  m  the  church  of  SahRjury  ;  and  in  1707,  archbi- 
Riop  Ten i fon  prefented  him  with  the  degree  of  do&or  of 
divinity:  but  in  1714,  the  difficulties  he  laboured  under  with 
refped  to  his  private  fortune,  obliged  him  to  retire  into- 
South  Wales,  where  he  was  treated  with  great  kindnefs, 
and  humanity  by  the  gentlemen  of  that  country  ;  and  wrote 
there  the  44  Memoirs  of  the  Cathedral  Churches  of  St  Da¬ 
vid  s  and  Landaff,”  and  his  “  Mifcellaneous  Difcourfesv 
relating  to  the  Traditions  and  Ufages  of  the  Scribes  and 
Pharafees  which  were  afterwards  printed.  He  died  in, 

1726..  This  great  man  was  remarkable  for  his  humanity 
and  /riendlinefs  of  temper ;  the  narrownefs  of  a  party  fpirit 
never  broke  in  upon  any  of  his  fiicnd/hips  v  and  his  time- 
and  abilities  were  at  the  fervice  of  any  perfon  who  was  ma¬ 
king  advances  in  real  learning.  He  wrote,  befides  the  a- 
hove  works,  j.  A  Hiftory  of  Rome.  2.  A  Defence  of  his. 
Reflexions  upon  Ancient  and  Modern  Learning.  3.  A 
Difcourfe  concerning  the  Languages  of  Babel.  4.  Advice 
to  a  young  Student,  with  a  Method  of  Study  for  the  firlfc, 
four  Years  ;  and  other  learned  pieces. 

WOUNDS.  See  Surgery,  chap.  ii. 

Wounds,  in  farriery.  See  there,  §  xxvii. 

WRASSE,  or  old  wife,  in  ichthyology.  See  Labrus* 
WREATH,  in  heraldry,  a  roli  of  fine  linen  or  filfe. 

(like  that  of  a  Turkifh  turban),  confifling  of  the  colours, 
born  in  the.efcutcheon>  placed  in  an  atchievement  between 
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the  helmet  and  the  creft,  and  immediately  fupporting  the 
creft. 

WRECK,  or  Shipwreck,  the  de&ru&ion  of  a  {hip  by- 
rocks  or  (hallows  at  fea. 

By  the  ancient  common  law,  where  any  (hip  was  loll  at 
fea,  and  the  goods  or  cargo  were  thrown  upon  the  tend, 
thefe  goods,  fo  wrecked,  were  judged  to  belong  to  the 
king  :  for  it  was  held,  that,  by  the  lofs  of  the  fhip,  all 
property  was  gone  out  of  the  original  owner.  But  this 
was  undoubtedly  adding  forrow  to  forrow,  and  was  confo- 
imnt  neither  to  reat'on  nor  humanity.  Wherefore  it  was 
firft  ordained  by  king  Henry  1.  that  if  any  perfon  efcaped 
alive  out  of  the  fhip,  it  fhould  be  no  wreck  ;  and  afterwards 
king  Henry  XX.  by  his  charter,  declared,  that  if  on  th^. 
coafts  of  either  England,  Poi&ou,  Oleron,  or  Gafcony,  any 
fhip  fhould  be  diftreffcd,  and  either  man  or  bead  fhould  d- 
■cape  or  be  fouud  therein  alive,  the  goods  fhould  remain,  to 
the  owners,  if  they  claimed  them  within  three  months  ;  but 
otherwife  fhould  be  efleemed  a  wreck,  and  fhould  belong 
to  the  king,  or  other  lord  of  the  franchile.  X  his  was  a- 
gain  confirmed  with  improvements  by  king  Richard  I.  , 
who,  in  the  fecond  year  of  his  reign,  not  only  eftabiifhed 
thefe  conctftions,  by  ordaining  that  the  owner,  if  he  was 
(hipwrecked  and  efcaped,  omnes  res  fuas  liber  as,  et  quietus 
haberet ,  but  alfo,  that  if  he  perifhed,  his  children,  or  in 
default  of  them,  his  brethern  and  fillers,  fhould  retain  the 
property  ;  and  in  default  of  brother  or  fifter,  then  the 
goods  fhould  remain  to  the  king  (a).  And  the  law,  as 
laid  down  by  Bradon  in  the  reign  of  Henry  III.  feems 
Hill  to  have  improved  in  its  equity.  For  then,  if  not  only 
a  dog  (for  inftance)  efcaped,  by  which  the  owner  might  be 
difeovered,  but  if  any  certain  mark  were  fet  on  the  goods, 
by  which  they  might  be  known  again,  it  was  held  to  be 
no  wreck.  And  this  is  certainly  m oft  agreeable  to  reafon  ; 
the  rational  claim  of  the  king  being  only  founded  upon 
this,  that  the  true  owner  cannot  be  afeertained.  After¬ 
wards,  in  the  fir  11  ftatute  of  Weftminfter,  the  time  of 
limitation  of  claims,  given  by  the  chatter  of  Henry  IX.  is 
extended  to  a  year  and  a  day,  according  to  the  uiage  of 
'Normandy  ;  and  it  enadls,  that  if  any  man,  a  dog,  or  a 
cat,  efcape  alive,  the  vefTel  {hall  not  be  adjudged  a  wreck. 
Theie  animals,  as  in  Bra&on,  are  only  put  for  examples  ; 
for  it  is  now  held,  that  not  only  if  any  live  thing  efcape, 
but  if  proof  can  be  made  of  the  property  of  any  of  the 
goods  or  lading  which  come  to  fhore,  they  fhall  not  be  for¬ 
feited  as  wreck.  The  ftatute  further  ordains,  that  the 
fheriff  of  the  county  fhall  be  bound  to  keep  the  goods  a 
year  and  a  day  (as  in  France  for  one  year,  agreeable  to 
the  maritime  laws  of  Oleron,  and  in  Holland  for  a  year  and 
a  half),  that  if  any  man  can  prove  a  property  in  them,  ei¬ 
ther  in  his  own  right  or  by  right  of  representation,  they 
fhall  be  reflored  to  him  without  delay  ;  but  if  no  fuch  pro 
perty  be  proved  within  that  time,  they  then  fhall  be  the 
king’s.  If  the  goods  are  of  a  perifhable  nature,  the  fheriff 
may  fell  them,  and  the  money  fhall  be  liable  in  their  (lead. 
This  revenue  of  wrecks  is  frequently  granted  out  to  lords 
of  manors  as  a  royal  franchife  ;  and  if  any  one  be  thus  in- 
titled  to  wrecks  in  his  own  land,  and  the  king’s  goods  are 
wrecked  thereon,  the  king  may  claim  them  at  any  time, 
even  alter  the  year  and  day. 

It  is  to  be  observed,  that,  in  order  to  conftitute  a  legal 
wreck,  the  goods  mull  come  to  land.  If  they  continue  at 


fea,  the  law  diftingiiifhes  them  by  the  barbarous  and  lift- 
couth  appellations  of  jetfam ,  jlotfam%  and  ligan.  Jetfam  1*8 
where  goods  are  call  into  the  fea,  and  there  fink  and  re¬ 
main  under  water :  flotfam  is  where  they  continue  fwim- 
ming  on  the  furface  of  the  waves :  ligan  is  where  they  are 
funk  in  the  fea,  but  tied  to  a  cork  or  buoy,  in  order  to  be 
found  again,.  Thefe  are  alfo  the  king’s,  if  no  owner  ap¬ 
pears  to  claim  them  ;  but  if  any  owner  appears,  he  is  in- 
titled  to  recover  the  pofleffion*  For  even  if  they  be  call 
overboard,  without  any  mark  or  buoy,  in  order  to  lighten 
the  fhip,  the  owner  is  not  by  this  a6l  of  necefilty  confirued 
to  have  renounced  his  property  :  much  lefs  can  things  ligan 
be  fuppofed  to  be  abandoned,  fince  the  owner  has  done  all 
in  his  power  to  aflert  and  retain  his  property.  Thefe  three 
are  therefore  accounted  fo  far  a  diftindt  thing  from  the  for¬ 
mer,  that  by  the  king’s  grant  to  a  man  of  wrecks,  things 
jetfam,  fiotfam,  and  ligan,  will  not  pafs. 

Wrecks,  in  thetr  legal  acceptation,  are  at  prefent  not  ve¬ 
ry  frequent :  for  if  any  goods  come  to  land,  it  rarely  hap¬ 
pens,  fince  the  improvement  of  commerce,  navigation,  and 
correfpondence,  that  the  owner  is  notable  to  affert  his  pro¬ 
perty  within  the  year  and  day  limited  by  law.  And  in  or¬ 
der  to  preferve  this  property  entire  for  him,  and  if  pofiible 
to  prevent  wrecks  at  all,  our  laws  have  made  many  very  hu¬ 
mane  regulations  ;  in  a  fpirit  quite  oppofite  to  thofe  favage 
tews  which  formerly  prevailed  in  all  the  northern  regions  of 
Europe,  and  a  few  years  ago  were  ftill  faid  to  fubfifl  on  the 
coafls  of  the  Baltic  Sea,  permitting  the  inhabitants  to  teht 
on  whatever  they  could  get  as  lawful  prize;  or,  as  an  author 
of  their  Own  expreftes  it,  “  in  naufragorum  miferia  et  calami - 
tale  tanquam  vultures  ad  pfeedam  currere”  For  by  the  ftatute 
27  Edw.  III.  c.  13.  if  any  fhip  be  loft  on  the  fhore,  and  the 
goods  come  to  tend  (which  cannot,  fays  the  ftatute,  be  call¬ 
ed  wreck ),  they  fhall  be  prefeotly  delivered  to  the  mer¬ 
chants,  paying  only  a  reafonable  reward  to  thofe  that  faved 
and  preferved  them,  which  is  intitled  falvage.  Alfo  by  the 
common  tew,  if  any  perfons  (other  than  the  fherift)  take 
any  goods  fo  call  on  fhore,  which  are  not  legal  wreck,  the 
owners  might  have  a  commiffion  to  inquire  and  find  them 
Out,  and  compel  them  to  make  reftitiition.  And.  by  12 
Ann.  ft.  2.  c,  18.  confirmed  by  4  Geo.  I.  c.  12.  in  order 
to  affift  the  diflrefled,  and  prevent  the  fcandalous  illegal 
pra&ices  on  fome  of  our  fea-coafts  (too  fimilar  to  thofe  o it 
the  Baltic),  it  is  ena&ed,  that  all  head-officers  and  others  of 
towns  near  the  fea,  fhall,  upon  application  made  to  them, 
fummon  as  many  hands  as  are  neceftery,  and  fend  them  to 
the  relief  of  any  {hip  in  diftreis,  on  forfeiture  ofE.  roo;  and 
in  cafe  of  afiiftance  given,  falvage  fhall  be  paid  by  the  own¬ 
ers,  to  be  affeffed  by  three  neighbouring  juftices.  All  per¬ 
fons  that  fecrete  any  goods  fhall  forfeit  their  treble  value  : 
and  if  they  wilfully  do  any  a£  whereby  the  fiiip  is  loll  or 
dcflroyed,  by  making  holes  in  her,  dealing  her  pumps,  or 
otherwife,  they  are  guilty  of  felony  without  benefit  of  cler¬ 
gy.  Laflly,  by  the  ftatute  26  Geo  II.  c.  19.  plundering 
any  veffel,  either  in  diftrefs  or  wrecked,  and  whether  any  li¬ 
ving  creature  be  onboard  or  not  (for  whether  wreck  or 
otherwife,  it  is  clearly  not  the  property  of  the  populace), 
fuch  plundering  or  preventing  the  efcape  of  any  perfon 
that  endeavours  to  fave  his  life,  or  wounding  him  with  in¬ 
tent  to  deftroy  him,  or  putting  out  falle  lights  in  order  to 
bring  any  veil'd  into  danger,  are  all  declared  to  be  capital 
felonies  ;  in  like  manner  as  the  deftroying  of  trees,  fteeples, 
5  Z  2  or 


Wreck. 


(a)  In  like  manner  Conftantine  tile  Great,  finding  that  by  the  imperial  law’-  the  revenue  of  wrecks  was  given  to  the 
prince’s  treafury  or  fiicus,  retrained  it  by  an  edidt  (Cod.  11.  5.  1.)  and  ordered  them  to  remain  to  the  owners  ;  ad¬ 
ding  this  humane  expoftulation  ;  “  Quod  enim  jus  habet  fifeus  in  aliena  -calamitate,  ut  de  re  tarn  lu&uofa  compendi¬ 
um  fe&etur  2” 
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W^cftln ' '  °r  ot1,e,'.ftated  fea-mavks,  Is  punifhed  by  the  ftatute  8  Eliz. 

U— y-—  c-  J  3«  w,th  a  forfeiture  of  L.  100  or  outlawry.  Moreover, 
by  the  ftatute  of  Geo.  II.  pilfering  any  goods  calt  a  (Lore  is 
declared  to  be  petty  larceny  ;  and  many  other  falutary  regu¬ 
lations  are  made,  for  the  more  efft&ually  preferring  fhips  of 
any  nation  in  diftreft. 

By  the  civil  law,  to  deftroy  perfons  fhipwrecked,  or  pre¬ 
vent  their  laving  the  fhip,  is  capital.  And  to  deal  even  a 
plank  from  a  veflel  in  diftrefs  or  wrecked,  makes  the  party 
liable  to  anfvver  for  the  whole  fhip  and  cargo.  The  laws  al- 
fo  of  the  Wifigoths,  arid  the  moll  early  Neapolitan  confu¬ 
tations,  punilhed  with  the  utmofl  feverity  all  thole  who  ne¬ 
glected  to  afiill  any  fliip  in  diftrefs,  or  plundered  any  goods 
call  on  fhove. 

WREN,  in  ornithology.  See  Motacilla. 

Wren  (Sir  Chriftopher),  a  great  philofopher,  and  one 
of  the  moll  learned  and  molt  eminent  architects  of  his  age, 
was  the  fon  of  Chriftopher  Wren  dean  of  Windfor,  and  was 
born  in  1632.  lie  ftudied  at  Wadham  college  in  Oxford; 
where  he  took  the  degree  of  mailer  of  arts  in  1653,  aild 
was  chofen  fellow  of  .All  Souls  college.  When  very  young 
he  d  if  covered  a  furpriling  genius  for  the  mathematics  ; 
m  which  fcience  he  made  great  advances  before  he  was 
iixteen  years  old.  In  1657,  he  was  made  profeffor  of 
aftronomy  at  Grefliam  college,  London  ;  which  he  re  fig  11  ed 
in  1660,  on  his  being  chofen  to  the  Savilian  profefforfhip  of 
aftronomy  in  Oxford  ;  he  was  the  next  year  created  doctor 
of  laws,  and  in  1663  was  elected  fellow  of  the  Royal  So¬ 
ciety*  He  was  one  of  the  commiffioners  for  the  reparation 
of  St  Paul’s;  and  in  1665  travelled  into  France,  to  exa¬ 
mine  the  moft  beautiful  edifices  there,  when  he  made  many 
curious  obfervations.  At  his  return  to  England,  he  drew  a 
noble  plan  for  rebuilding  the  city  of  London  after  the  fire, 
which  he  prefented.to  parliament;  and  upon  the  deceafe  of 
f>ir  John  Denham  in  1668,  was  made  furveyor-general  of 
his  majefty’s  works  ;  and  from  that  time  had  the  direction 
of  a  great  number  of  public  edifices,  by  which  he  acquired 
the  higheft  reputation.  He  built  the  magnificent  theatre  at 
Oxford,  St  Paul’s  cathedral,  the  churches  of  St  Stephen 
W  albrook,  and  St  Mary-le-Bow,  the  Monument,  the  mo¬ 
dern  part  Of  the  palace  of  Hampton  Court,  Chelfea  College, 
one  of  the  wings  of  Greenwich  Holpital,  and  many  other 
beautiful  edifices.  He  was  prefident  of  the  Royal  Society, 
one  of  the  commiffioners  of  Chelfea  College,  and  twice  mem¬ 
ber  of  parliament  ;  firft  for  Plymouth  in  Devonfhire,  and 
then  tor  Melcomb  Regis  in  the  fame  county  ;  but  in  1718 
was  removed  from  his  place  of  furvey or* general.  He  died 
in  ^1723,  and  was  interred  in  the  vault  under  St  Paul’s. 

Phis  great  man  alfo  diflinguilhed  himlelf  by  many  cuiious 
inventions  and  difeoveries  m  natural  philofophy;  and,  among 
many .  others,  contrived  an  inftrument  for  meafuring  the 
quantity  of  rain  that  falls  on  any  fpace  of  land  for  a  year  ; 
he  invented  many  ways  of  making  aftronomical  obfervations 
more  accurate  and  eafy  ;  and  was  the  firft  author  of  the 
anatomical  experiment  of  injecting  liquors  into  the  veins  of 
animals.  Sec.  .  He  tranflated  into  Latin  Mr  Oughtred’s 
Horologiogr aphica  Geometrica  ;  and  wrote  a  Survey  of  the 
cathedral  church  of  Saliftmry,  and  other  pieces.  After  his 
death  his  pofthumous  works  and  draughts  were  publifhed 
by  his  fon.. 

WRESTLING,  a  kind  of  combat  or  engagement  be¬ 
tween  two  perfons  unarmed,  body  to  body,  to  prove  their 
ftrength  and  dexterity,  and  try  which  can  throw  his  oppo¬ 
nent  to  the  ground.  1 

V/ refiling  is  an  exercife  of  very  great  antiquity  and  fame. 

It  was  in  ufe  in  the  heroic  age ;  witnefs  Hercules,  who 
wreftled  with  Antaeus. 

It  continued  a  long  time  in  the  higheft  repute/  and  had 
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confiderable  rewards  and  honours  afiigned  to  it  at  the  Olympic 
games.  It  was  the  cuftom  for  the  Athletic  to  anoint  their 
bodies  with  oil,  to  give  the  left  hold  to  their  antagonifts.  * 

Lycurgus  ordered  the  Spartan  maids  to  wreftle  in  oublic 
quite  nakea,  in  order,  as  it  is  obferved,  to  break  them  of  their 
too  much  delicacy  and  niceuefs,  to  make  them  appear  more 
robuft,  and  to  familiarize  the  people,  Sec.  to  fuch  nudities. 

WRIST,  in  Anatomy.  See  there,  n°  53. 

.  WRIT,  in  law,  fignifies,  in  general,  the  king’s  precept 
in  writing  under  leal,  Bluing  out  of  fome  court,  directed  to 
the  fheriiT  or  other  officer,  and  commanding  fomethimr  to 
be  done  111  relation  to  a  fuit  or  action,  or  giving  com  million 
to  have  the  fame  done.  And,  according  to  Fitzheibert,  a 
writ  is  faid  to  be  a  formal  letter  of  the  king  in  parchment, 
fealed  with  his  leal,  and  directed  to  fome  judge,  officer,  or 
minifter,  Sec.  .at  the  fuit  of  a  fubjeCt,  for  the  caufe  briefly 
expreffed,  which  is  to  be  determined  in  the  proper  court  ac¬ 
cording  to  law. 

Wrtts,  in  civil  a&ions,  are  either  original  or  judicial: 
original,  are  fuch  as  are  iffued  out  of  the  court  of  chancery 
for  the  fummoning  of  a  defendant  to  appear,  and  are  grant¬ 
ed  before. the  fuit  is  commenced,  in  order  to  begin  the  fame; 
and  judicial  writs  iffue  out  of  the  court  where  the  original 
is  returned,  after  the  fuit  is  begun.  See  Process. 

The  original  writ  is  the  foundation  of  the  fuit.  See 
Suit. 

When  a  perfon  hath  received  an  injury,  and  thinks  it 
worth  his  while  to  demand  a  fatisfa&ion  for  it,  he  is  to  con¬ 
fer  with  hiinielf,  or  take  advice,  what  redrefs  the  law  lias 
given  for  that  injury  ;  and  thereupon  is  to  make  application 
or  fuit  to  the  crown,  the  fountain  of  all  juftice,  for  that  . 
particular  fpecific  remedy  which  he  is  determined  or  advifed 
to  purfue.  As  for  money  due  on  bond,  an  action  of  debt; 
for  goods. detained  without  force,  an  adion  of  detinue  or  tro¬ 
ver;  or,  if  taken  with  force,  an  adion  of  trefpafs  vi  et  armis; 
or,  to  try  the  tide  of  lands,  a  writ  of  entry  or  adion  of 
trefpafs  m  ejedment  ;  or  for  any  confequential  injury  re¬ 
ceived,  a  fpecial  adion  on  the  cafe.  To  this  end  he  is  to 
fue  out,  or  purchafe  by  paying  the  dated  fees,  an  original  or 
original  writ,  from  the  court  of  chancery,  which  is  the  ojfu 
cina  juftitia,  the  fhop  or  mint  of  juftice,  wherein  all  t  he  king’s 
writs  are  frartied.  It  is  a  mandatory  letter  from  the  king 
in  parchment,  fealed  with  his  great  feal,  and  directed  to  che 
fheriff  of  the  county  wherein  the  injury  is  committed,  or 
fuppofed  fo  to  be,  requiring  him  to  command  the  wrong¬ 
doer  or  party  accufed,  either  to  do  juftice  to  the  complain¬ 
ant,  or  elfe  to  appear  in  court,  and  anfwer  the  acculation 
again  ft  him.  Whatever  the  fheiiffdoes  in  purfuance  of  this 
writ,  he  muft  return  or  certify  to  the  court  of  common-pleas, 
together  with  the  writ  it  fell :  which  is  the  foundation  of 
the  jurifdidion  of  that  court,  being  the  king’s  warrant  for 
the  judges  to  proceed  to  the  determination  of  the  caufe. 
For  it  was  a  maxim  introduced  by  the  Normans,  that  there 
fliould  be  no  proceedings  in  common-pleas  before  the  king’s 
juflices  without  his  original  writ  ;  becaufe  they  held  it  un¬ 
fit  that  thofe  juflices,  being  only  the  fubftitutes  of  the  crown, 
fhould  take  cognizance  of  any  thing  but  what  was  thus  ex- 
prcfsly  referred  to  their  judgment.  However,  in  (mall  ac¬ 
tions,  below  the  value  of  forty  (hillings,  which  are  brought 
in  the  court-baron  or  county-court,  no  royal  writ  is  neceft 
fary  ;  but  the  foundation  of  fuch  f nits  continue  to  be  (as  in 
the  times  of  the  Saxons),  not  by  original  writ,  but  by  plaint; 
that  is,  by  a  private  memorial  tendered  in  open  court  to  the 
judge,  wherein  the  party  injured  fets  forth  his  caufe  of  ac- 
tlrtn  •  and  the  judge  is  bound  of  common  right  to  admini- 


fler  juftice  therein,  without  any  fpecial  mandate  from  the 
king.  Now  indeed  even  the  royal  writs  are  held  to  be  de* 
raandabk  of  common  right,,  on  paying  the  ufual  fees :  fo? 

any 
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any  delay  in  the  granting  them,  or  fetting  an  unufual  or  ex- 
orbitant  price  upon  them,  would  be  a  breach  o?  magna 
J  chart  a,  c.  29.  “  nulli  vendemus,  nulli  negabimus,  aut  diffe- 
remus  juftitiam  vet  re&um.” 

Original  writs  are  either  optional  or  peremptory  ;  or,  in 
the  language  of  our  law,  they  are  either  a  praetpe,  or  a  ft  te 
fecerit  fecurum .  The  preecifie  is  in  the  alternative;  command¬ 
ing  the  defendant  to  do  the  thing  required,  or  Ihow  the  rear 
fon  wherefore  he  hath  not  done  it.  The  ufe  of  this  writ  is 
where  fomething  certain  is  demanded  by  the  plaintiff,  which 
is  in  the  power  of  the  defendant  himfelf  to  perform  ;  as,  to 
rellore  the  poffefton  of  land,  to  pay  a  certain  liquidated 
debt,  to  perform  a  fpecific  covenant,  to  render  an  account, 
and  the  like  ;  in  all  which  cafes  the  writ  is  drawn  up  in  the 
form  of  a  precipe  or  command,  to  do  thus,  or  lhow  caufe  to 
the  contrary  ;  giving  the  defendant  his  choice  to  redrefs  the 
injury  or  Hand  the  fuit.  The  other  fpecies  of  original  writs 
is  called  a  fi  fecerit  te  fecurum ,  from  the  words  of  the  writ  ; 
which  dire&s  the  flies  iff  to  caufe  the  defendant  to  appear 
in  court,  without  any  option  given  him,  provided  the  plain* 
tiff  gives  the  fheiiff  fecurity  effedlually  to  profeeme  his  claim. 
This  writ  is  in  ufe  where  nothing  is  fpecifically  demanded, 
but  only  a  latisfadtion  in  general;  to. obtain  which,  and  mi- 
niiler  complete  redrefs,  the  intervention  of  fome  judicature 
is  neceffary.  Such  are  writs  of  trefpafs,  or  on  the  cafe, 
wherein  no  debt  or  other  fpecitic  thing  is  lned  foi  in  cer¬ 
tain,  but  only  dama  es  to  be  afleffed  by  a  jury.  For  this 
end  the  defendant  is  immediately  called  upon  to  appear  in 
court,  provided  the  plaintiff  gives  good  fecurity  of  prosecu¬ 
ting  his  claim.  Both  lpecics  of  writs  are  tefted,  or  witnel- 
ied^  in  the  kingvs  own  name  ;  “  witnefs  ourielf  at  Weilmin- 
ffer,,>  or  wherever  the  chancery  may  be  held. 

The  fecurity  here  fpoken  of,  to  be  given  by  the  plaintiff 
for  proiecuting  his  claim,  is  common  to  both  writs,  though 
it  gives  denomination  only  to  the  latter.  T-  he  whole  of  it  is 
at  prefent  become  a  mere  matter  of  form  ;  and  John  Doe 
and  Richard  Roe  are  always  retnrned  as  the  Handing 
pkdgcs  for  this  purpore.— The  ancient  ufe  of  them  was.  to 
anfwer  for  the  plaintiff,  who  in  cafe  he  brought  an  a&ion 
without  caufe,  or  failed  in  the  profecution  of  it  when 
brought,  was  liable  to  an  amercement  from  the  crown  for 
raifing  a  falfe  accufation  ;  and  fo  the  form  of  the  judgment 
ftil!  is.  In  like  manner,  as  by  the  Gothic  conftitutions  no 
perfon  was  permitted  to  lay  a  complaint  againft  another, 
tii/i  fub  Jcriptura  uut  fpecific  a  tione  trium  tijlium ,  qubd  aBionem 
vellet  perfequi :  and,  as  by  the  laws  of  Sancho  I.  king  of 
Portugal,  damages  were  given  againff  a  plaintiff  who  proie- 
cuted  a  groundiefs  a 61  ion. 

'J'he  day  on  which  the  defendant  is  ordered  to  appear  in 
court,  and  on  which  the  fheriff  iKto  bring  in  the  writ,  and 
report  how  far  he  has  obeyed  it,  is  called  the  return  of  the 
writ ;  it  being  then  returned  by  him  to  the  king’s  juftices 
at  Well  min  ft  er.  And  it  is  always  made  returnable  at  the 
diftance  of  at  leaft  1  $  days  from  the  date  01  teft,  that  the 
defendant  may  have  time  to  come  up  to  Weftminfter,  even 
from  the  moil  remote  parts  of  the  kingdom;  and  upon  fome 
day  in  one  of  the  four  terms,  in  which  the  court  fits  for  the 
difpatch  of  bufmefs. 

WRITING,  the  art  or  a&  of  fignifying  and  conveying 
our  ideas  to  others,  by  letters  or  characters  vilible  to  the  eye. 
See  Composition,  Grammar,  and  Language, 

The  molt  ancient  remains  of  writing,  which  have  been 
tranfmitted  to  us,  are  upon  hard  fuhftances,  fuck  as  ftones 
and  metals,  which  were  ufed  by  the  ancients  for  edj&s  and 
matters  of  public  notoriety  ;  the  decalogue  was  written  on 
two  tables  of  (tone  ;  but  this  praftice  was  not  peculiar  to 
the  Jews,  for  it  was  ufed  by  moft  of  the  eaftern  nations,  as 
well  as  by  the  Greeks  and  Romans ;  and  therefore  the  ri- 
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die  ule  which  Voltaire  attempts  to  caft  upon  that  part  of  Wg<»g- 
the  book  of  Genefis,  where  the  people  are  commanded  to  v 
write  the  law  on  ftones,  is  abfurd ;  fur  what  is  there  laid  by 
no  means  implies,  that  other  materials  might  not  be  ufed  on 
common  occafior.s.  T  he  laws  penal,  civil,  and  ceremonial, 
among  the  Greeks,  were  engraven  on  tables  of  brafs  which 

were  called  Cyrbes .  < 

We  find  that  wood  was  alfo  ufed  for  writing  on  in  diffe- 
rent  countries.  In  the  Sloanian  library  (IN  4^52.)  ^'.e  hx 
foecimens  of  ICufic  writing,  on  boards  about  two  feet  in 
length,  and  fix  incites  in  depth.  X  be  Chineie,  before  the 
invention  of  paper,  wrote  or  engraved  with  an  iron  tool  up¬ 
on  thin  boards  or  on  bamboo.  Pliny  fays,  that  table  books 
of  wood  were  in  ufe  before  the  time  of  IXomer.  iliele 
table  books  were  called  by  the  Romans  puglllares.  The 
wood  was  cut  into  thin  flices,  and  finely  plained  arid  polifh- 
ed.  The  writing  was  at  firft  upon  the  bare  wood,  with  an 
iron  inftrument  called  a  fiybe.  In  later  times  thefc  . tables 
were  ufually  waxed  over,  and  written  upon  with  that  mftru- 
ment.  The  matter  written  upon  the  tables  which  were 
thus  waxed  over  was  eafily  effaced,  and  by  hnoothing  the 
wax  new  matter  might  be  fubftituted  in  the  place  of  what 
had  been  written  before.  The  Greeks  and  Romans  conti¬ 
nued  the  me  of  waxed  table-books  long  after  the  ufe  of  pa¬ 
pyrus,  leaves,  and  fkins,  became  common,  becaule  they  were 
io  convenient  for  correcting  extemporary  compofitions. 

Table  books  of  ivory  are  ftill  ufed  for  memorandums,  but 
they  are  commonly  wntten  upon  with  black  lead  pencils* 

The  praClice  of  writing  on  table  books  covered  with  wax 
was  not  entirely  laid  aiide  till  the  commencement  of  the  14th. 
century. 

The  bark  of  trees  was  alfo  ufed  for  writing  by  the  an¬ 
cients,  and  is  fo  ftill  in  feveral  parts  of  Afia.  The  Time 
thing  may  be  faid  of  the  leaves  of  trees.  It  is  needlefs  to 
obferve  the  ufe  of  parchment  and  vellum,  papyrus  and  pa¬ 
per,  for  writing  ;  it  is  too  well  known,  i  he  method  of  fa¬ 
bricating  thefc  iubflances  has  been  already  deferibed  as  they 
occurred  in  the  order  of  the  alphabet. 

It  is  obvious,  that  when  men  wrote,,  or  rather  engraved*, 
on  hard  fuhftances,  initruments  of  metal  were  neceffary, 
fuch  as  the  chifel  and  the  ftylus  ;  but  the  latter  was  chiefly 
ufed  for  writing  upon  boards,  waxed  tablets,  or  on  bark. 

When  the  ancients,  wrote  on  fofter  materials  than  wood 
or  metal,  other  initruments  were  ufed  for  writing  with,  of 
which  reeds  and  canes  feem  to  have  been  the.  firft.  Reeds 
and  canes  are  ftill  ufed  as  initruments  for  writing  with  by 
the  Tartars,  the  Indians,  the  Perfians,  the  Turks,  and  the 
Greeks.  Pencils  made  of  hair  are  ufed  by  the  Chinefe  for 
their  writing  :  they  firft  liquify  their  ink,  and  dip  their  pen¬ 
cils  into  it.  Hair-pencils  have  likewiie  been  ufed  for  writing  in 
Europe.  Large  capital  letters  were  made  with  them  from 
the  time  of  the' Roman  emperors  till  the  16th  century.  Af¬ 
ter  the  invention  of  printing  they  were  drawn  by  the  illumi¬ 
nators.  Quills  of  geefe,  fwans,  peacocks,  crows,  and  other 
birds,  have  been  uied  in  thefe  weftern  parts  for  writing  with, 
but  how  long  is  not  eafy  to  aicertain.  St  Ifidore  of  Seville, 
who  lived  about  the  middle  o^  the  7th  century,  deferibes  a 
pen  made  of  a  quill  as  ufed  in  his  time. 

Method  of  rejloring  decayed  Writings.  In  the  77  th  v°k 
of  the  Phil.  Tranf.  there  is  a  paper  on  this  fubjeft  by  Sir 
Charles  Blagden.  One  of  the  befl  methods  he  found  upon  ex¬ 
periment  to  be,  covering  the  letters  with  phlogifticated  or 
priiflic  alkali,  with  the  addition  of  a  dduted  mineral  acid ;  upon 
the  application  of  which,  the  letters  changed  very  lpeedily  to 
a  deep"  blue  colour,  of  great  beauty  and  intenfity.  To  pre¬ 
vent  the  fp reading  of  the  colour,  which,  by  blotting  the 
parchment,  detraas  greatly  from  the  legibility,  the  alkali 
fhould  be  put  on  firft,  and  the  diluted  acid  added  upon  it. 

The 
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Writings  The  method  foand  to  anfwcr  beft  has  been,  to  fpread  the 
Wurterr-  ,  a‘‘  tllm  W14  a  feather  over  the  traces  of  the  letters,  and 
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then  to  tot: ch  it  gently,  .ns  nearly  upon  or  over  the  letters 
as  can  be  done  with  the  diluted  acid,  by  means  of  a  feather 
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or  a  on  of  flick  cut  to  a  blunt  point.  Though  the  alkali 


flronld  occafion  no  fenfible  change  of  colour,  yet  the  mo¬ 
ment  the  acid  comes  upon  it,  every  trace  of  a  letter  turns 
at  once  to  a  fine  blue,  which  foon  acquires  its  full  intensity, 
and  is  beyond  companion  ftronger  than  the  colour  of  the 
original  trace  hail  been.  If,  then,  the  corner  of  a  bit  of 
blotting  paper  be  carefully  and  dexteroufiy  applied  near  the 
letters,  fo  as  to  imbibe  the  fupetfluous  liquor,  the  flaming  of 
the  parchment  may  be  in  a  great  meafure  avoided  ;  for  it  is 
this  luperfluous  liquor  which,  abforbing  part  of  the  colour¬ 
ing  matter  from  the  letters,  becomes'a  dye  to  whatever  it 
touches.  Care  mull  be  taken  not  to  bring  the  blotting  pa- 
per  in  contaift  with  the  letters,  becaufe  the  colouring  mat¬ 
ter  is  foft  whilft  wet,  and  may  ealily  be  rubbed  off.  The 
acid  chiefly  employed  was  the  marine  ;  but  both  the  vitrio¬ 
lic  and  nitrous  fucceed  very  well.  They  (hould  be  fo  far 
diluted  as  not  to  be  in  danger  of  corroding  the  parchment, 
after  which  the  degree  of  ltrength  does  not  feem  to  be  a 
matter  of  much  nicety. 

Method  of  Copying  Writings.  The  ingenious  Mr  Watt, 
about  1 6  years  ago,  invented  a  method  of  copying  writings 
very  fpeedilv,  and  without  the  poffibility  of  committing  mi- 
ilakes.  A  piece  of  thin  utilized  paper  is  to  be  taken  ex¬ 
actly  of  the  lize  of  the  paper  to  be  copied  ;  it  is  to  be  moif- 
tened  with  water,  or,  what  is  fetter,  with  the  following  li- 
<juid  :  rake  of  diftilled  vinegar  two  pounds  weight, 
diflolve  it  in  one  ounce  of  boracic  acid  ;  then  take  four 
ounces  of  oyfter-fhells  calcined  to  whitenefs,  and  carefully 
ireed  from  their  brown  cruft  ;  put  them  into  the  vinegar, 
■(hake  the  mixture  frequently  for  24  hours,  then  let  it 
(land  until  it  uepofits  its  ftdiment  j  filter  the  clear  part 
through  unfized  paper  into  a  glafs  veil'd  ;  then  add  two 
ounces  of  the  beft  blue  Aleppo  galls  bruifed,  and  place  the 
liquor  in  a  warm  place,  (baking  it  frequently  for  24  hours  ; 
then  filter  the  liquor  again  through  unfized  paper,  and  add' 
to  it  after  filtration  one  quart,  ale  meafure,  of  pure  water. 
It  muft  then  Hand  24  hours,  and  be  filtered  again  if  it  fhows 
a  difpofition  to  depofit  any  fediment,  which  it  generally 
does.  When  the  paper  has  been  wet  with  this  liquid,  put 
it  between  two  thick  unfized  papers  to  abforb  the  fuperflu- 
ous  moiflure  ;  then  lay  it  over  the  writing  to  be  cooied, 
and  put  a  piece  of  dean  writing  paper  above  it.  Put  the 
whole  on  the  board  of  a  rolling-prefs,  and  prefs  them  thro’ 
the  rolls,  as  is  done  in  printing  copperplates,  and’ a  copy  of 
the  writing  (hall  appear  on  both  fides  of  the  thin  moiltened 
paper  ;  on  one  fide  in  a  reverfed  order  and  direftion,  but  on 
the  other  fide  in  the  natural  order  and  direftion  of  the 
lines. 

WRITTEN  mountains.  See  Mountains. 

WR\  -neck,  in  ornithology.  See  Tynx. 
WURTEMBURG,  or  Wirtenburg,  afoverefgn  duchy 
of  Germany,  in  Suabia  ;  bounded  on  the  north  by  Franco¬ 
nia^  the  archbifhopric  of  Mentz,  and  the  palatinate  of  the 
Rhine ,  on  the  call  by  the  county  of  Oeting,  the  marqui- 
fate  of  Burgau,  and  the  territory  of  Ulm  ;  on  the  fouth by 
the  principality  of  Hoen-Zollern,  Furftenburg,  and  themar- 
quifate  of  Hohenburg ;  and  on  the  weft,  by  the  palatinate  of 
the  Rhine,  the  marquifate  of  Baden,  and  the  Black  Foreft. 

It  is  65  miles  in  length,  and  as  much  in  breadth,  and  the 
river  Neckar  runs  ^almoft  through  the  middle  of  it  from 
fouth  to  north.  Though  there  are  many  mountains  and 
woods,  yet  it  13  one  of  the  mod  populous  and  fertile  coun¬ 
tries  in  Germany,  producing  plenty  of  grafs,  corn,  fruits, 
and  a  great  deal  of  wine  towards  the  confines  of  the  palati* 
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nate.  There  are  alfo  mines,  and  ;ralt  fprings,  with  nlenty 
of  game  and  fifh.  Jt  contains  645  villages,  "88  towns,  and 
26  cities,  of  which  Stutgard  is  the  capital. 

WURTSBURG,  a  large  bifhopric  in  Germany,  com¬ 
prehending  the  principal  part  of  Franconia,  it  is  hound¬ 
ed  by  the  county  of  Henneburg,  the  duchy  of  Coburg 
the  abbey  of  Fuld,  the  archbifhopric  of  Mentz,  the  ma°rl 
quifate  of  Anfpach,  the  bifhopric  of  Bamberg,  and  the 
county  of  Wertheim  ;  being  about  65  miles  in  length, 
and  50  in  breadth,  and  divided  into  50  bailiwicks.  The 
foil  is  very  fertile,  and  produces  more  corn  and  wine  than 
the  inhabittans  conhime.  The  territories  of  the  bifhop 
comprehend  above  400  towns  and  villages,  of  which  he  is 
iovereign,  being  one  of  the  greateft  ecclefiaftical  princes  of 
the  empire. 

WURi  ZBURG,  a  large  and  handfome  city  of  Germa¬ 
ny,  and  one  of  the  principal  in  the  circle  of  Franconia.  It 
is  defended  with  good  fortifications,  and  has  a  magnificent 
palace.  There  is  a  handfome  holpital,  in  which  are  gene¬ 
rally  400  poor  men  and  women.  The  caftle  is  at  a  (mail 
diftance  from  the  city,  and  commands  it,  as  it  ftands  upon 
an  eminence.  It  communicates  with  the  city  by  a  ftone- 
bridge,  on  which  are  1  2  ftatues,  leprefenting  as  many  faints. 
The  arfenal  and  the  cellars  of  the^bifhop  deferve  the  atten¬ 
tion  of  the  curious.  There  is  alfo  an  univerfity,  founded  in 
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1403.  It  is  feated  on  the  river  Maine,  in  E.  Long.  10.  2. 
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N.  Lat.  49.  40. 

WYCHERLEY  (William),  an  eminent  Englifh  comic 
poet,  was  born  about  1640.  A  little  before  the  reftoratiofi 
of  King  Charles  II.  he  became  a  gentleman  commoner  of 
QueeiTs  college  Oxford,  where  he  was  reconciled  by  Dr 
Barlow  to  the  Proteftant  religion,  which  he  had  a  little  be¬ 
fore  abandoned  in  his  travels.  He  afterward  entered  him- 
felt  m  the  Middle-temple,  but  foon  quitted  the  ftudy  of  the 
law  for  pur fu Its  more  agreeable  to  his  own  genius,  as  well 
as  to  the  tafte  of  the  age.  Upon  writing  his  firft  play,  iu„ 
titled,  Love  in  a  Wood,  or  St  James’s  Park,  which  was 
aded  in  1672,  he  became  acquainted  with  feveral  of  the 
celebrated  wits  both  of  the  court  and  town,  and  likewife 
with  the  duchels  of  Cleveland.  Some  time  after  appeared 
his  comedies,  called  The  Gentleman-Da ncing-Mafter,  the 
1  lam  Dealer,  and  the  Country  Wife  ;  all  which  were  aded 
with  applaufe.  George  duke  of  Buckingham  had  a  very- 
high  eiteem  for  him,  and  beftowed  on  him  feveral  advanta¬ 
geous  pods.  King  Charles  alfo  fhowed  him  fignal  marks 
of  favour  ;  and  once  gave  him  a  proof  of  his  efteem,  which 
perhaps  never  any  fovereizn  prince  before  had  given  to  a 
private  gentlemen.  Mr  Wycherley  being  ill  of  a  fever,  at 
his  lodgings  in  Bow-ftreet,  the  king  did  him  the  honour  of 
a  vifit.  Finding  him  extremely  weakened,  he  commanded 
him  to  take  a  journey  to  the  fouth  of  France,  and  allured 
him,  at  the  fame  time,  that  he  would  order  him  500  1.  to 
defray  the  charges  of  the  journey.  Mr  Wycherley  accord¬ 
ingly  went  into  France;  and  having  fpent  the  winter  there, 
returned  to  England  entirely  reftored  to  his  former  vigour. 
The  king,  fhortly  after  his  arrival,  told  him,  that  he  had  a 
ion,  who  he  was  refolved  ihould  be  educated  like  the  fon  of 
a  king,  and  that  he  could  not  choofe  a  more  proper  man  for 
his  governor  than  Mr  Wycherley ;  for  which  fervice  1 503 1. 
per  annum  fhould  be  fettled  upon  him. 

Immediately  after  this  offer  he  went  down  to  Tunbridge, 
where  walking  one  day  upon  the  WellVwalk  with  his 
friend  Mr  Fairbeard  of  Gray’s- Inn,  juft  as  he  came  up  to 
the  bookielleris  ihop,  the  countefs  o!  Drogheda,  a  youn^ 
widow,  rich,  noble,  and  beautiful,  came  there  to  enquire 
for  The  Plain  Dealer;  “  Madam,”  faya  Mr  Fairbeard* 

“  fince  you  are  for  the  Plain  Dealer,  there  he  is  for  you  ;,f 
pufhing  Mr  Wycherley  towards  her.  «  Yes,”  fays  Mr 

Wycherley  1 
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y.  Wycherley,  "  this  lady  can  hear  plain- dealing ;  for  fhe 
appears  to  be  fo  accomplifhed,  that  what  would  be  a  com¬ 
pliment  to  others,  would  be  plain  dealing  to  her.”  “  No, 
truly,  Sir”,  faid  the  countefs,  “  I  am  not  without  my  faults, 
any  more  than  the  reft  of  my  fex;  and  yet,  notwithstanding, 

I  love  plain-dealing,  and  am  never  more  fond  of  it  than 
when  it  tells  me  of  them.”  “  Then,  madam,”  fays  Mr 
Fairbeard,  “  you  and  the  Plain-Dealer  feem  defigned  by 
Heaven  for  each  other.” — In  fhort,  Mr  Wycherley  walked 
a  turn  or  two  with  the  countefs,  waited  upon  her  home, 
vifited  her  daily  while  fne  ftaid  at  Tunbridge,  and  married 
her  foon  after' without  acquainting  the  king.  By  this  ftep, 
which  was  looked  upon  as  a  contempt  of  his  majefty’s  orders, 
he  forfeited  the  royal  favour.  1  he  countefs  of  Drogheda 
fettled  her  whole  fortune  upon  him ;  but  his  title  being  de¬ 
puted  after  her  death,  he  was  fo  reduced  by  the  expences 
of  the  law  and  other  incumbrances,  as  to  be  unable  to  fatisfy 
the  impatience  of  his  creditors,  who  threw  him  into  prifon; 
and  the  book  feller  who  printed  his  Plain-Dealer,  by  which 
he  got  almofl  as  much  money  as  the  other  gained  reputa¬ 
tion,  was  fo  ungrateful  as  to  re  fide  to  lend  him  20  1  in  his 
extreme  necefQty.  In  that  confinement  lie  languifhed  feven 
years;  but  at  length  king  James  going  to  fee  the  above 
play,  was  fo  charmed  with  it,  that  he  gave  immediate  orders 
for  the  payment  of  his  debts,  and  even  granted  him  a  pen- 
lion  of  200 1.  per  annum.  But  that  prince’s  bountiful  inten¬ 
tions  were  in  a  great,  meafu re  defeated  merely  through  Mr 
Wycherley’s  modefty  ;  he  being  afhamed  to  tell  the  earl  of 
Mulgrave,  whom  the  king  had  fent  to  demand  it,  a  true 
Hate  of  his  debts.  He  laboured  under  the  weight  of  thefe 
difficulties  till  his  father  died,  who  left  him  6co  1  ayear. 
lint  this  eftate  wag  under  uneafy  limitations,  he  being  only 
a  tenant  for  life,  and  not  being  allowed  to  raile  any  money 
lor  the  payment  of  his  dtbts.  However,  he  took  a  me¬ 
thod  o i  doing  it  which  few  iufpedted  to  be  his  choice ;  and 
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this  was  making  a  jointure.  He  had  often  declared,  that  Wyrdh&ftt 
he  was  refolved  to  die  married,  though  he  could  not  bear 
the  thoughts  of  living  in  that  flate  again  :  accordingly,  juft  1 
at  the  eve  of  his  death,  he  married  a  young  gentlewoman 
with  1500I.  fortune,  part  of  which  he  applied  to  the  ufes 
he  wanted  it  for.  Eleven  days  after  the  celebration  of  thefe 
nuptials,  in  December  1715,  he  died,  and  was  interred  in 
the  vault  of  Covcnt-garden  church. 

Befides  his  play3  above-mentioned,  he  publifhed  a  volume 
of  poems  in  folio.  In  1728  his  pofthumous  works  in  profe 
and  verfe  were  publifhed  by  Mr  Theobald. 

WYNDHAM  (Sir  William),  defeended  of  an  ancient 
family,  was  born  about  the  year  1687,  and  fucceeded  young 
to  the  title  and  eftate  of  his  father.  On  his  return  front, 
his  travels,  he  was  chofen  member  for  the  county  of  Somer- 
fet ;  in  which  ftation  he  ferved  in  the  three  laft  parliaments 
of  Qiieen  Anne,  and  as  long  as  he  lived:  after  the  change  of 
the  miniftry  in  17 to,  he  was  appointed  fecretary  at  war; 
and  in  1713  was  railed  to  be  chancellor  of  the  exchequer. 

Upon  the  breach  between  the  earl  of  Oxford  and  lord  Bo¬ 
ling  broke,  he  adhered  to  the  interefts  of  the  latter.  He* 
was  removed  from  his  employment  on  the  accefGon  of 
George  I.  and  falling  under  iufpicion  on  the  breaking  out 
of  the  rebellion  in  1715,  was  apprehended.  He  made  his 
efcape  ;  a  reward  was  publifhed  for  apprehending  him  ;  he 
furrendered,  was  committed  to  the  Tower,  but  never  brought 
to  a  trial.  After  he  regained  his  liberty,  he  continued  in  op- 
potition  to  the  feveral  adminiftrations  under  which  he  lived  1 
and  died  in  1740. 

WYKEHAM  (William  of).  See  William. 

WYE,  a  river  of  Wales,  which  rifing  on  the  confines  ©f 
Cardiganfnire,  and  running  fouth-eaft,  divides  the  counties 
of  Radnor  and  Brecknock  ;  then  crofting  Hereford  (hi  re,  it 
runs  fouth  and  falls  into  the  mouth  of  the  Severn  at  Chep~ 
itow. 


X 


XT’  or  x,  is  the  2 2d  letter  of  our  alphabet,  and  a  double 
conformant  It  was  not  ufed  by  the  Hebrews  or 
ancient  Greeks ;  for  as  it  is  a  compound  letter,  the  an¬ 
cients,  who  ufed  great  fnnplicity  in  their  writings,  ex- 
preffed  this  letter  by  its  component  letters  cs.  Neither 
have  the  Italians  this  letter,  but  exprefs  it  by  Jf.  X  begins 
no  word  in  our  language  but  fuch  as  are  of  Greek  original; 
and  is  in  few  others  hut  what  are  of  Latin  derivation  ; 
as  perplex,  reflexion ,  defiuxion ,  We  often  exprefs  this 

found  by  fingle  letters,  as  cks,  in  backs,  necks  ;  by  ks>  in  books , 
breaks;  by  cc,  in  accefs,  accident ;  by  ctj  in  attion,  unbiion,  &c. 
The  Englifh  and  French  pronounce  it  like  cs  or  ks  ;  the 
Spaniards  like  c  before  a,  viz.  Alexandra,  as  if  it  were  Ale« 
candro .  In  numerals  it  expreffeth  10,  whence  in  old  Roman 
manuferipts  it  is  ufed  for  denarius  ;  and  as  fuch  feems  to  be 
made  of  two  V’s  placed  one  over  the  other.  When  a  dafh 
is  added  over  it,  thus  x,  it  fignifies  10,000. 

XANTHIUM,  in  botany;  a  genus  of  plants  of  the  clafs 
noncecia ,  order  pentandria ,  and  arranged  in  the  natural  claffi- 
fication  under  the  49th  order,  compojita.  The  male  flowers 
are  compofite,  common  calyx  imbricated  ;  corollulte  mono- 
petalous,  tubular,  quinquefid.  Female  :  calyx  involucrum 
of  two  leaves,  containing  two  flowers;  corolla"  o;  drupn, 


dry,  prickly;  nucleus  bilocular:  .  There  are  five  fpecies,  only XantHnx^ 
one  of  which  is  a  native  of  Britain,  the  Jlrumarium  oriels  lum, 
burdock.  The  ftem  of  this  plant  ka  foot  mid  a  half  high,  Xebec.. 

thick,  often  fpotted  ;  leaves  heart-fhaped,  lobed,  on  long  foot-  - v 

(talks.  Flowers,  male  and  female,  many  together; "in  the 
aim  of  the  leaves.  The  leaves  are  bitter  and  aftringent.  A 
deco&ion  of  the  whole  plant  affords  a  fhowy  yellow  colour, 
but  it  is  better  if  only  the  flowers  are  ufed,  Horfes  and' 
goats  eat  it ;  cows,  fheep,  and  fwine  tefufe  it. 

XANTHQXYLUM.  See  Zanthoxylum. 

XEBEC,  or  Zebec,  a  fmall  three-mafted  veffel,  navigated* 
in  the  Mediterranean  Sea,  and  on  the  coafts  of  Spain,  Por¬ 
tugal,  and  Barbary.  See  Plate  CCCCLII,  fig.  jo. 

The  fails  of  the  xebec  are  in  general  fimilar  to  thofe  of 
the  pokacre,  but  the  hull  is  extremely  different  from  that 
a-nd  fftmoft  every  other  vefteL  It  is  furnifhed  with  a  ftrong. 
prow:  and  the  extremity  of  the  ftem,  which  is  nothing  more 
than  a  fort  of  railed  platform  or  gallery,  proiedls  farther  be¬ 
hind  the  counter  and  buttock  than  that  of  any  European* 
fhip. 

Being  generally  equipped  as  a  corfair,  the  xebec  is  con— 
ftru&ed  with  a  narrow  floor,  to  be  more  fwift  in.purfnit  of 
the  enemy  ;  and  of  a  great  breadth,  to  enable  her  to  carry? 


X  E  N 


vol, 


**  ^^ce  ^  fail  for  this  purpofe  without  darlger  of  over- 
^  ...  turning.  As  thefe  vefTels  are  ufually  very  low  built,  their 
decks  are  formed  with  a  great  convexity  from  the  middle  of 
their  breadth  towards  the  fides,  in  order  to  carry  off  the  wa¬ 
ter  which  falls  aboard  more  readily  by  their  fcuppers.  15 lit 
as  this  extreme  convexity  would  render  it  very  difficult  to 
walk  thereon  at  fea,  particularly  when  the  veffel  rocks  by 
the  agitation  of  the  waves,  there  is  a  platform  of  grating 
extending  along  the  deck  from  the  Tides  of  the  veffel  to¬ 
wards  the  middle,  whereon  the  crew  may  walk  dry-footed 
whuff  the  water  is  conveyed  through  the  grating  to  the 
fcuppers. 

I  he  xebecs,  which  are  generally  armed  as  veffels  of  war 
by  the  Algerine?,  mount  from  16  to  24  cannon,  and  carry 
from  300  to  450  men,  two-thirds  of  whom  are  generally 
foldiers. 

By  the  very  complicated  and  inconvenient  method  of 
working  thefe  veffels,  what  one  of  their  captains  of  Algiers 
told  Mr  Falconer  will  be  readily  believed,  viz.  that  every 
xebec  requires  at  leaft  the  labour  of  three  fquare-rigged 
fhips,  wherein  the  Handing  fails  are  calculated  to  anfwer 
every  fituation  of  the  wind. 

XENOCRATES,  a  celebrated  ancient  Grecian  philo- 
fopher,  was  born  at  Chalcedon  in  the  95th  Olympiad.  At 
firft  he  attached  himfelf  to  jEfchincs,  but  afterwards  be¬ 
came  a  difciple  of  Plato,  who  took  much  pains  in  cultiva¬ 
ting  his  genius,  which  was  naturally  heavy.  His  temper 
was  gloomy,  his  afpedt  fe'vere,  and  his  manners  little  tinc¬ 
tured  with  urbanity.  Thefe  material  defedls  his  mailer 
took  great  pains  to  corrc& ,*  frequently  adviling  him  to 
facrifice  to  the  Graces  :  and  the  pupil  was  patient  of  in* 
ffrudlion,  and  knew  how  to  value  the  kindnefs  of  his  preep- 
tor.  As  long  as  Plato  lived,  Xenocrates  was  one  of  his 
mod  effeemed  diiciples  ;  after  his  death  he  clofely  adhered 
to  his  dodtrine  ;  and,  in  the  fecond  year  of  the  1  10th 
Olympiad,  he  took  the  chair  in  the  academy,  as  the  fucceffor 
of  Speufippus. 

Xenocrates  was  celebrated  among  the  Athenians,  not 
only  for  his  wifdom,  but  for  his  virtues.  So  eminent  was 
his  reputation  for  integrity,  that  when  he  was  called  upon 
to  give  evidence  in  a  judicial  tranfadfion,  in  which  an  oath 
was  ufually  required,  the  judges  nnanimoufly  agreed,  that 
his  fimple  affeveration  Ihould  be  taken,  as  a  public  teftimony 
to  his  merit.  Even  Philip  of  Macedon  found  it  impoffible 
to  corrupt  him.  So  abffemious  was  he  with  refpcdl  to  food, 
that  his  proviffon  was  frequently  fpoiled  before  it  was  con- 
fumed.  His  chaftity  was  invincible.  Phryne,  a  cele¬ 
brated  Athenian  courtezan,  attempted  without  fuccefs  to 
feduce  him.  Of  his  humanity  the  following  pathetic  in¬ 
cident  is  a  fufficient  proof:  A  fparrow,  which  was  pur- 
fued  by  a  hawk,  flew  into  his  bofom  ;  he  afforded  it  pro¬ 
tection  till  its  enemy  was  out  of  fight,  and  then  let  it  go, 
faying,  that  he  would  never  betray  a  fuppliant.  He  was 
fond  of  retirement,  and  was  feldom  feen  in  the  city.  He 
was  difereet  in  the  ufe  of  his  time,  and  carefully  allotted  a 
certain  portion  of  each  day  to  its  proper  bufmefs.  One  of 
thefe  he  employed  in  filent  meditation.  He  was  an  admi¬ 
rer  of  the  mathematical  fciences;  and  was  fo  fully  convinced 
of  their  utility,  that  when  a  young  man,  who  was  unac¬ 
quainted  with  geometry  and  allronomy,  defired  admifflon 
into  the  academy,  he  refuted  his  requeft,  faying,  that  he 
was  not  yet  poffeffed  of  the  handles  of  philosophy.  In 
fine,  Xenocrates  was  eminent  both  for  the  purity  of  his 
morals  and  for  his  acquaintance  with  fcience,  and  fupported 
the  credit  of  the  Platonic  fchool,  by  his  le&ures,  his 
writings,  and  his  coridud.  He  lived  to  the  firff  year  of 
the  ix  6th  Olympiad,  or  the  82  of  his  age,  when  he 
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loft  his  life  accidentally  falling,  in  the  dark,  into 
refer  voir  of  water.  nes, 

XENOPHANES,  the  founder  of  the  Eleaic  fed  0f^C:°P^ 
philofophy  among  the  Greeks,  was  born  at  Colophon  pro-^^r*'" 
bably  about  the  65th  Olympiad.  From  fome  caule  or 
other  he  left  his  country  early,  and  took  refuge  in  Sicily, 
where  he  fupported  himfelf  by  reciting,  in  the  court  ot 
Hiero,  eleuiac  and  iambic  vetfes,  which  he  had  written  in 
reprehenfion  of  the  theogonies  of  Hefiod  and  Homer. 

From  Sicily  he  paffed  over  into  Magna  Grsecia,  where  he 
took  up  the  profeffion  of  philofophy,  and  became  a  cele¬ 
brated  preceptor  in  the  Pythagorean  fchool.  Indulging, 
however,  a  greater  freedom  of  thought  than  was  ufual 
among  the  difciples  of  Pythagoras,  he  ventured  to  introduce 
new  opinions  of  his  own,  and  in  many  particulars  to  oppofe 
the  doctrines  of  Epimenides,  Thales,  and  Pythagoras. 
Xenophanes  poffeffed  the  Pythagorean  chair  of  philofophy 
about  feventy  years,  and  lived  to  the  extreme  age  of  an 
hundred  years,  that  is,  according  to  Euiebius,  till  the  81  ff 
Olympiad.  The  do&rine  of  Xenophanes  concerning  na¬ 
ture  is  fo  imperfectly  prefer ved,  and  obfeurely  expreffed, 
that  it  is  no  wonder  that  it  lias  been  differently  represented 
by  different  writers.  Perhaps  the  truth  is,  that  he  held 
the  univerfe  to  be  one  in  nature  and  fubftance,  but  diftin* 
guifhed  in  his  conception  between  the  matter  of  which  all 
things  confift,  and  that  latent  divine  force  which,  though 
not  a  diftinCl  fubftance  but  ail  attribute,  is  neceffarily  in¬ 
herent  in  the  univerfe,  and  is  the  caufe  of  all  its  perfection. 

XENOPHON,  an  illuftrious  philofopher,  general,  and 
hiftorian,  was  born  at  Athens  in  the  3d  year  of  the  8 2d 
Olympiad.  When  he  was  a  youth,  Socrates,  {truck  with 
his  external  appearance,  determined  to  admit  him  into  the 
number  of  his  pupils.  Meeting  him  by'  accident  in  a 
narrow  paffage,  the  philofopher  put  his  ftaff  acrois  the 
path,  and  Hopping  him,  aiked,  where  thofe  things  were  to 
be  purchafed  which  are  neceffary  to  human  life  ?  Xeno¬ 
phon  appearing  at  a  lofs  for  a  reply  to  this  unexpe&ed  fa- 
lutation,  Socrates  proceeded  to  afk  him,  where  honeft  and 
good  men  were  to  be  found  ?  Xenophon  (till  hefiating,  So¬ 
crates  faid  to  him,  “  Follow  me,  and  learn.”  From  that 
time  Xenophon  became  a  difciple  of  Socrates,  and  made  a 
rapid  progrefs  in  that  moral  wifdom  for  which  his  mailer 
was  fo  eminent.  Xenophon  accompanied  Socrates  in  the 
Peloponnefian  war,  and  fought  courageously  in  defence  of 
his  country.  Fie  afterwards  entered  into  the  army  of  Cy¬ 
rus  as  a  private  volunteer  in  his  expedition  againft  his 
brother.  This  enterprize  proving  unfortunate,  Xenophon, 
a"ter  the  death  of  Cyprus,  advifed  his  fellow  foldiers  to  at¬ 
tempt  a  retreat  into  their  own  country.  They  liftened  to 
his  advice  ;  and  having  had  many  proofs  of  his  wifdom  as 
well  as  courage,  they  gave  him  the  command  of  the  army, 
in  the  room  of  Proxenus  who  had  fallen  in  battle.  In  this 
command  he  acquired  great  glory  by  the  prudence  and 
firmnefs  with  which  he  conduced  them  back,  through  the 
midft  of  innumerable  dangers,  into  their  own  country.  The 
particulars  of  this  memorable  adventure  are  related  by  Xeno¬ 
phon  himfelf  in  his  Retreat  of  the  Ten  Thoufand.  After 
his  return  into  Greece,  he  joined  Ageftlaus,  king  of  Sparta, 
and  fought  with  him  a^ainft  the  Thebans  in  the  celebrated 
battle  of  C’haeronea.  The  Athenians,  difpleafed  at  this  al¬ 
liance,  brought  a  public  accufation  againft  him  for  his  for¬ 
mer  conduct  in  engaging  in  the  ferviCe  of  Cyrus,  and  con¬ 
demned  him  to  exile.  The  Spartans,  upon  this,  took 
Xenophon,  as  an  injured  man,  under  their  protection,  and 
provided  him  a  comfortable  retreat  at  Scilluntes  in  Elea. 

Here,  with  his  wife  and  two  children,  he  remained  feveral 
years,  and  paffed  his  time  in  the  fociety  of  his  friends,  and 
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:no  >n  Jn  writing  thofe  hiftorical  works  which  have  rendered-  his 
name  immortal.  A  war  at  length  arofe  between  the  Spar¬ 
tans  and  Eleans ;  and  Xenophon  was  obliged  to  retire  to 
Lepieus,  where  his  eldeft  fon  had  fettled,  tie  afterwards 
removed,  with  his  whole  family,  to  Corinth,  where,  in  the 
fir  ft  year  of  the  hundred  and  fifth  Olympiad,  he  finifhed 
hia  days. 

Xenophon  the  Younger ,  a  Greek  writer,  fo  called  to  ci- 
ftinguifh  him  from  the  celebrated  Xenophon,  was  born  at 
Ephefus,  and  lived,  according  to  fome  authors,  before  He- 
liodorus,  that  is,  about  the  beginning  of  the  4th  century. 
He  is  only  known,  by  his  j Ephefiaca,  a  Greek  romance  in 
five  books,  which  is  efteemed,  and  contains  the  amours  or 
adventures  of  Abracomes  and  Anthia.  This  romance  was 
.printed  at  London,  in  Greek  and  Latin,  in  1724,  4 to. 

XERXES  I..  the  fifth  king  of  Perfia,- memorable  for  the 
vafl  army  he  is  faid  to  have  carried  into  the  field  agamft 
Leonidas  king  of  Sparta  ;  confiding,  according  to  fome  hi- 
ftorians,  of  800,000  men,  while  others  make  it  amount  to 
3,000,000,  exclufive  of  attendants.  The  fleet  that  attended 
this  prodigious  land  force  is  likewife  made  to  confift  of  2000 
fail ;  and  all  the  fuccefs  they  met  with  was  the  taking  and 
burning  the  city  of  Athens;  for  the  army  was  fhamefully 
repulfed  near  the  iiraits  of  Thermopylae  by  Leonidas,  and 
the  fleet  was  difperfed  and  partly  deftroyed  by  Themittocles 
at  the  flraits  of  Salan  is,  who  had  only  380  fail  under 
his  command.  Xerxes  was  aflafiinated  by  Artabanes,  chief 
captain  of  his  guards,  and  his  diftinguifhed  favourite.  See 
Sparta. 

XIMENES  (Francis),  a  juftly  celebrated  cardinal,  bi- 
fhop  of  Toledo,  and  prime  minifter  of  Spain,  was  born  at 
Torrelaguna,  in  Old  Caftile,  in  1437,  and  ftudied  at  Alcola 
and  Salamanca.  He  then  went  t©  Rome  ;  and  being  rob¬ 
bed  on  the  road,  brought  nothing  back  but  a  bull  for  ob¬ 
taining  the  firft  vacant  prebend:  but  the  archbifhop  of  To¬ 
ledo  refufed  it  him,  and  threw  him  in  priion.  Being  at 
length  reftored  to  liberty,  he  obtained  a  benefice  in  the  dio- 
cefe  of  Siguen^a,  where  cardinal  Gonzales  de  Mendoza, 
who  was  the  bifhop,  made  him  his  grand  vicar.  Ximenes 
fome  time  after  entered  among  the  Francifcans  of  Toledo  ; 
but  being  there  troubled  with  vifits,  he  retired  to  a  folitude 
named  Cqjianel ,  and  applied  himfelf  to  the  fludy  of  divinity 
and  the  oriental  tongues.  At  his  return  to  Toledo,  queen 
Ifabella  of  Cafiile  chofe  him  for  her  confeffor,  and  afterwards 
nominated  him  archbifhop  of  Toledo  ;  which,  next  to  the 
papacy,  is  the  richeft  dignity  in  the  church  of  Rome. 
t€  This  honour  (fays  Dr  Robertfon)  he  declined  with  a  firm* 
uefs  which  nothing  but  the  authoritative  injun&ion  of  the 
pope  was  able  to  overcome.  Nor  did  this  height  of  promotion 
change  his  manners.  Though  oblig'ed  to  difplay  in  public  that 
magnificence  which  became  his  ftation,  he  himfelf  retained 
his  monadic  feverity.  Under  his  pontifical  robes  he  con- 
11  anti  y  wore  the  coarfe  frock  of  St  Francis,  the  rents  of 
which  he  ufed  to  patch  with  his  own  hands.  He  at  no  time * 
ufed  linen,  but  was  commonly  clad  in  hair-cloth.  He 
flept  always  in  his  habit  ;  mod  frequently  on  the  floor  or 
on  boards,  and  rarely  in  a  bed.  He  did  not  tafte  any  of 
the  delicacies  which  appeared  at  his  table,  but  fatisiled  him- 
(elf  with  that  Ample  diet  which  the  rule  of  his  order  pre- 
feribed.  Notwithftanding  thefe  peculiarities,  fo  oppofite 
to  the  manners  of  the  world,  he  poffieffed  a  thorough  know¬ 
ledge  of  its  affairs,  and  difeovered  talents  for  bufmefs 
which  rendered  the  fame  of  his  vvifdom  equal  to  that  of  his 
fan&ity.”  His  fiift  care  was  to  provide  for  the  neceffiities 
of  the  poor  ;  to  vifit  the  churches  and  holpitals  ;  to  purge 
his  diocefe  of  nfurers  and  places  of  debauchery  ;  to  degrade 
corrupt  judges,  and  place  in  their  room  perlons  whom  he 
knew  to  be  diftinguifhed  by  their  probity  and  dil.ntcreftcd- 
Vo.l.  XVIIL  Fart  II. 
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nefs.  He  ere&ed  a  famous  univerfity  at  Alcala  ;  and  in 
1499  funded  the  college  of  St  Ildephonfo.  Three  years 
after  he  undertook  the  Polyglot  Bible  ;  and  for  that  pur- 
pofe  lent  for  many  learned  men  to  come  to  him  at  Toledo, 
purchafed  feven  copies  in  Hebrew  for  4000  crowns,  and 
gave  a  great  price  for  Latin  and  Greek  manuferipts.  At 
this  Bible  they  laboured  above  12  years.  It  contains  the 
Hebrew  text  of  the  Bible  ;  the  verfion  of  the  Septuagint* 
with  a  literal!  ran  ftation  ;  that  of  St  Jerom,  and  the  Chaldee 
paraphrafes  of  Onkelos  ;  and  Ximenes  added  to  it  a  dic¬ 
tionary  of  the  Hebrew  and  Chaldee  words  contained  in  the 
Bible.  This  work  is  called  Ximenes' s  Polyglot.  In  1507 
pope  Julius  II.  gave  him  the  cardinal’s  hat,  and  king  Fer¬ 
dinand  the  Catholic  entrufted  him  with  the  admin iftration 
of  affairs.  Cardinal  Ximenes  was  from  this  moment  the 
foul  of  every  thing  that  palled  in  Spain.  He  diftinguifhed 
himfelf  at  the  beginning  of  his  miniftry  by  difeharging  the 
people  from  the  burdenfome  tax  called  acavale ,  which  had 
been  continued  on  account  of  the  war  againft  Granada  ; 
and  laboured  with  fuch  zeal  and  fuccefs  in  the  con  verfion  of 
the  Mahometans,  that  he  made  3000  converts,  among  whom 
was  a  prince  of  the  blood  of  the  kings  of  Granada.  In 
1509  cardinal  Ximenes  extended  the  dominions  of  Ferdi¬ 
nand,  by  taking  the  city  ©f  Oran  in  the  kingdom  of  Algiers. 
He  undertook  this  conqueft  at  his  own  expcnce,  and  marched 
in  perfon  at  the  head  of  the  Spanifh  army  cloathed  in  his  pon¬ 
tifical  ornaments,  and  accompanied  by  a  great  number  of 
ecclefiaftics  and  monks.  Some  time  alter,  forefeeing  an  ex¬ 
traordinary  fcarcitv,  he  eredfed  public  granaries  at  Toledo, 
Alcala,  and  Torrelaguna,  and  had  them  filled  with  corn  at 
his  own  expence ;  which  gained  the  people’s  hearts  to  fuch 
a  degree,  that  to  preferve  the  memory  of  this  noble  aSion 
they  had  an  eulogium  upon  it  cut  on  marble,  in  the  hall  of 
the  fenate-houfe  at  Toledo,  and  in  the  market-place.  King 
Ferdinand  dying  in  1516,  left  cardinal  Ximenes  regent  of 
his  dominions  ;  and  the  archduke  Charles,  who  was  after¬ 
wards  the  emperor  Charles  V.  confirmed  that  nomination. 
The  cardinal  immediately  made  a  reform  of  the  officers  of 
the  fuoreme  council  and  of  the  court,  and  put  a  flop  to  the 
oppreffiion  of  the  grandees.  He  vindicated  the  rights  of 
the  people  againft  the  nobility  ;  and  as  by  the  feudal  con- 
ftitution  the  military  power  was  lodged  in  the  hands  of  the 
nobles,  and  men  of  inferior  condition  were  called  into  the 
field  only  as  their  vaffials,  a  king  with  fcanty  revenues  de¬ 
pended  on  them  in  all  his  operations.  From  this  ftate  Xi¬ 
menes  refolved  to  deliver  the  crown  ;  and  iffued  a  proclama¬ 
tion,  commanding  every  city  in  Caftile  to  inrol  a  certain 
number  of  its  burgeffes,  and  teach  them  military  difeipiine  ; 
he  himfelf  engaging  to  provide  officers  to  command  them  at 
the  public  expence.  This  was  vigoroufly  oppofed  by  the 
nobles  ;  but  by  his  intrepidity  and  fuperior  jaddrefs  he  car¬ 
ried  his  point.  He  then  endeavoured  to  diminuh  the  pol- 
fefiions  of  the  nobility,  by  reclaiming  all  the  crown-lands, 

”  and  putting  a  Hop  to  live  penfions  granted  by  the  late  king 
Ferdinand.  This  addition  made  to  the  revenues  enabled 
him  to  difeharge  all  the  debts  of  Ferdinand,  and  to  eftabliih 
magazines  of  warlike  ftorcs.  The  nobles,  alarmed  at  thefe 
repeated  attacks,  uttered  loud  complaints  ;  but  before  they* 
proceeded  to  ext*eroitits,  appointed  fome  grandees  of  the 
firft  rank  to  examine  the  powers  in  cor.fequence  of  which 
he  exerc  iled  a of  fuch  high  authority.  Ximenes  received 
them  with  cold  civility  ;  produced  the  teftament  of  Ferdi¬ 
nand,  by  which  he  was  appointed  regent,  together  with  the 
ratification  of  that  deed  by  Charles.  To  both  thefe  they 
objected ;  and  be  endeavoured  to  eftabliih  their  validity. 
As  the  converfation  grew  warm,  he  led  them  infenfibly  to  a 
balcony,  from  which  they  had  a  view  of  a  large  body  of 
troops  under  arms,  and  .of  a  formidable  train  of  artillery, 
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Behold  (fays  he,  pointing  to  thefe,  and  railing  his  voice) 
r  the  powers  which  I  have  received  from  his  Catholic  ma- 
jefty  !  With  thefe  I  govern  Caftile  ;  and  with  thefe  I  will 
govern  it,  till  the  king,  your  mailer  and  mine,  takes  pof- 
faffion  of  his  kingdom  A  declaration  fobold  and  haugh¬ 
ty  filenced  them,  and  aftonifned  their  affociates.  They 
faw  that  he  was  prepared  for  his  defence,  and  laid  af.de  all 
thoughts  of  a  general  confederacy  again  ft  his  adminiftration. 
At  length,  from  the  repeated  intreaties  of  Ximenes,  and 
the  impatient  murmurs  of  the  Spanifh  miniftry,  Charles  V. 
embarked,  and  landed  in  Spain,  accompanied  by  his  favourites. 
Ximenes  was  advancing  to  the  coaft  to  meet  him,  but  at 
•Bos  Equillos  was  i'eized  with  a  violent  diforder,  which  his 
followers  confidered  as  theeffe&s  of  poifon.  This  accident 
obliging  Ximenes  to  flop,  he  wrote  to  the  king,  and  with 
his  ufual  boldnefs  adviled  him  to  dilmifs  all  the  ftrangers  in 
Ins  train,  whole  number  and  credit  already  gave  offence  to 
the  Spaniards,  and  earneftlv  dehred  to  have  an  interview 
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with  him,  that  he  might  inform  him  of  the  ft  ate  of  the  na¬ 


tion,  and  the  temper  of  his  fubjecfts.  To  prevent  this,  not 
only  the  Flemings,  but  the  Spanifh  grandees,  employed  all 
their  addrefs  to  keep  Charles  at  a  diftance  from  Aranda,  the 
place  to  which  the  cardinal  had  removed.  Pfis  advice  was 
now  flighted  and  defpifed.  Ximenes,  confcious  of  his  own 
integrity  and  merit,  expe&ed  a  more  grateful  return  from  a 
prince  to  wnom  he  delivered  a  kingdom  more  flourifhing 
than  it  had  been  in  any  former  age,  and  a  more  extenfive 
authority  than  the  mod  illuftrious  of  li is  anceftors  had  ever 
pofleffed  ;  and  lamented  the  fate  of  his  country,  about  to 
be  ruined  by  the  rapacioufnefs  and  infolence  01  foreign  fa¬ 
vourites.  While  his  mind  was  agitated  by  thefe  palfions, 
he  received  a  letter  from  the  king  ;  in  which,  after  a  few 
cold  and  formal  expreflions  of  regard,  he  was  allowed  to  re¬ 
tire  to  his  diocefe  ;  and  he  expired  a  few  hours  after  reading 
it  in  1517,  in  the  81ft  year  of  his  age. 

This  famous  cardinal  ought  not  to  be  confounded  with 
Roderic  Ximenes,  archbifhop  of  Toledo,  in  the*  13th 
century,  who  wrote  a  Hiftory  of  Spain  in  nine  books ;  nor 
with  feveral  other  Spanifh  writers  of  the  name  of  Ximenes. 

XIPHIAS,  in  zoology,  the  Sword-fish  ;  a  genus  of 
hikes  belonging  to  the  order  of  apodes.  The  upper  jaw 
terminates  in  a  long  fword-fhaped  roftrum,  from  which  it  is 
called  th zfovord-fjh  :  there  are  no  teeth  in  the  mouth  ;  the 
gill-membrane  has  eight  rays;  and  the  body  is  fomewhat 
cylindrical.  There  is  but  one  fpecies,  viz.  the  gladius , 
found  in  the  European  ocean.  This  fifh  fometimes  fre- 
quents  our  coafls,  but  is  much  more  common  in  the  Me¬ 
diterranean  Sea,  efpecially  in  the  part  that  feoarates  Italy 
from  Sicily,  -which  has  been  long  celebrated*  for  it :  the 
promontory  Pelorus,  now  Capo  di  Faro,  was  a  place  noted 
for  the  refort  of  the  xiphias,  and  pofiibJy  the  flation  of  the 
lpeculatores,  or  the  perfons  who  watched  and  gave  notice  of 
the  approach  of  the  fifh. 

The  ancient  method  of  taking  them  is  particularly  de¬ 
fended  by  Strabo,  and  agrees  exadly  with  that  pra&ifed 
by  the  moderns.  A  man  afeends  one  of  the  cliffs  that 
overhangs  the  fea :  as  foon  as  he  fpies  the  fifh,  he  gives  no¬ 
tice,  either  by  his  voice  or  by  figns,  of  the  courfe  it  takes. 
Another,  that  is  ftationed  in  a  boat,  climbs  up  the  mail, 
and  on  feeing  the  fword-fifh,  diredls  the  rowers  towards  it. 
As  foon  as  lie  thinks  they  are  got  within  reach,  he  defeends, 
and  taking  a  fpear  in  his  hand,  ftrikes  it  into  the  fifh  ; 
which,  after  wearying  itfelf  with  its  agitation,  is  feized  and 
drawn  into  the  boat.  It  is  much  efteemed  by  the  Sicilians, 
who  buy  it  up  eagerly,  and  at  its  firft  coming  into  feafon 
give  about  fixpence  Englifli  per  pound.  The  feafon  lafts 
from  May  till  Augufl:.  1  he  ancients  ufed  to  cut  this  fifh 
into  pieces  and  fait  it ;  whence  it  was  called  Tamus  Thuri - 


anus,  from  Thuri  1,  a  town  in  the  bay  of  Tarentum,  where  Xv!0.aw. 
it  was  taken  and  cured. 

The  fword-fifh  is  faid  to  be  very  voracious,  and  that  it  is 
a  great  enemy  to  the  tunny,  who  (according  to  Bclou)  are 
as  much  terrified  at  it  as  fheep  are  at  the  fight  of  a  wolf 
It  is  a  great  enemy  to  the  whales,  and  frequently  deftrovs 
them,  bee  Baljena.  * 

XYLO-ALOES,  or  Aloe-wood,  in  the  materia  medi- 
ca,  is  the  proclud  of  a  tree  growing  in  China  and  fome  of 
the  Indian  lflands.  See  Excalcaria. 

Till? drug  i8  diftinguiflied  into  three  forts;  the  calam- 
bac  or  tamba.c,  the  common  lignum  aloes,  and  calambotir. 

Th*.  calambac,  or  hnelt  aloes-wood,  called  by  authors  4V- 
num  n!oeJ. prtjlantifimum,  and  by  the  Chinefe  fukh'iang,  is  the 
molt  rennous  of  all  the  woods  we  are  acquainted  with  :  it  is 
of  a  light  i'pongy  texture,  very  porous,  and  its  pores  fo  fill- 
ed  up  with  a  foft  and  fragrant  refill,  that  the  whole  may  be 
prefTtd  an  1  dented  by  the  fingers  like  wax,  or  moulded 
about  by  chewing  in  the  mouth,  in  the  manner  of  mafticli. 

I  his  kind,  laid  on  the  fire,  melts  in  great  parts  like  refin, 
and  burns  away  in  a  few  moments  with  a  bright  flame  and 
perfumed  frnell.  Its  feent,  while  in  the  mais,  is  very  fra- 
grant  and  agreeable  ;  and  its  tafte  acrid  and  bitterifh,  but 
very  aromatic  and  agreeable.  It  is  fo  variable  in  its  colour, 
that  fome  have  divided  it  into  three  kinds ;  the  one  varie¬ 
gated  with  black  and  purple  ;  the  fecond,  with  the  fame 
black,  but  with  yellowifh  inftead  of  purple  ;  and  the  third, 
yellow  alone  like  the  yolk  of  an  egg:  this  laft  is  the  leaf! 
feented  of  the  three.  The  variation,  however,  is  owing  to 
the  trunk  of  the  tree  being  itfelf  of  three  different  colours  ; 
and  the  heart  of  it  is  the  valuable  fort  firft  deferibed.  The 
two  following  are  fuppofed  to  be  the  other  parts  of  the 
trunk  ;  though  this  feems  doubtful,  efpecially  in  regard  to 
the  laft  fort,  from  the  circumfbince  mentioned  of  its  being 
found  in  large  logs  entire,  and  fometimes  only  the  heart, 
which,  as  above  noticed,  conftitutes  the  calambac. 

The  lignum  aloes  vulgare  is  the  fecond  in  value.  This 
is  of  a  more  dente  and  compadl  texture,  and  confequently 
lefs  refinous  than  the  other  ;  there  is  fome  of  it,  however, 
that  is  fpongy,  and  has  the  holes  filled  up  with  the  right 
refinous  matter  ;  and  all  of  it,  when  g*ood,  has  veins  of  the 
fame  refin  in  it.  We  meet  with  it  in  fmall  fragments,  which 
have  been  cut  and  fplit  from  larger:  thefe  are  of  a  toler¬ 
ably  denfe  texture  in  the  more  folid  pieces,  and  of  a  dufky 
brown  colour,  variegated  with  refinous  black  veins.  It  is 
in  this  (late  very  heavy,  and  lefs ’fragrant  than  in  thofe 
pieces  which  fhow  a  multitude  of  little  holes,  filled  up  with 
the  fame  blackifh  matter  that  forms  the  veins  in  others* 

The  woody  part  of  thefe  laft  pieces  is  fomewhat  daiker 
than  the  other,  and  is  not  unfrequently  purplifh,  or  even 
blackifh.  The  frnell  of  the  common  aloe- wood  is 
agreeable,  but  not  fo  ftrongly  perfumed  as  the  former, 
tade  is  fomewhat  bitter  and  acrid,  but  very  aromatic. 

I  lie  calambour,  called  alfo  agallochum  Jylvejlre ,  and  lignum 
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aloes  mexicanum,  is  light  and  friable,  of  a  dufky  and  often 


mottled  colour,  between  a  dufky  green  black  and  a  deep 
brown.  Its  fmell  is  fragrant  and  agreeable,  but  much  lefs 
fweet  than  that  of  either  of  the  others  ;  and  its  tafte  bit¬ 
terifh,  but  not  fo  much  acrid  or  aromatic  as  either  of  the 
two  former.  This  is  faid  to  be  met  with  very  frequently,  and 
in  large  logs  ;  and  thefe  fometimes  entire,  fometimes  only 
the  heart  ef  the  tree.  This*  is  the  aloe-wood  ufed  by  the 
cabinet-makers  and  inlayers. 

This  drug  is  efteemed  a  cordial  taken  inwardly  ;  and  is 
fometimes  given  in  diforders  of  the  flomach  and  bowels,  and 
to  deftroy  the  worms.  A  very  fragrant  oil  may  be  procu¬ 
red  from  it  by  diftillation  ;  which  is  recommended  in  pa¬ 
ralytic  cafes  from  five  to  fifteen  drops.  It  is  at  prefent, 
6  however. 
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,  however,  but  little  ufed  ;  and  would  fcarce  be  met  with  ar.y- 
■  where  in  the  (hops,  but  that  it  is  an  ingredient  in  Come  of 
”  the  old  comoofitions. 

XYNOECIA,  in  Grecian  antiquity,  an  anniverfary 
feaft  obferved  by  the  Athenians  in  honour  of  Minerva,  llpon 
the  fixteenthof  Hecatombason,  to  commemorate  their  leaving, 
by  the  perluafion  of  Ihefus,  their  country- feats,  in  which 
they  lay  dilperfed  here  and  there  in  Attica,  and  uniting  to¬ 
gether  in  one  body. 

XYSTARCHA,  in  antiquity,  the  mailer  or  diredor  of 
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the  xyftus.  In  the  Greek  gymnafmm,  the  xyftarcha  was  , 
the  fecond  officer,  and  the  gymnafiarcha  the  firft  ;  the  for¬ 
mer  was  his  lieutenant,  and  prefided  over  the  two  xyfti,  and 
all  exercifes  of  the  athletas  therein. 

XYSTUS,  among  the  Greeks,  was  a  long  portico,  open 
or  covered  at  the  top,  where  the  athletas  pradtifed  wreftling 
and  running :  the  gladiators,  who  praftifed  therein,  were 
called  xyfticu  Among  the  Romans,  the  xyilus  was  only  an 
alley,  or  double  row  of  trees,  meeting  like  an  arbour,  and 
forming  a  fhade  to  walk  under. 


Y 


a 


1 

Ya 


Yor  y,  the  23d  letter  of  our  alphabet  :  its  found  is 
9  formed  by  exprefiing  the  breath  with  a  fudden  ex- 
panfion  of  the  lips  from  that  configuration  by  which  we  ex- 
'  prefs  the  vowel  u.  It  is  one  of  the  ambigenial  letters,  being 
a  conionant  in  the  beginning  of  words,  and  placed  before  all 
vowels,  as  in  yard,  yield,,  youngs  & c.  but  before  110  confonant. 
At  the  end  of  words  it  is  a  vowel,  and  is  fubftituted  for  the 
found  of  /,  as  in  try ,  defery ,  &c.  In  the  middle  of  words  it 
is  not  ufed  fo  frequently  as  i  is,  unlels  in  words  derived  from 
the  Greek,  as  in  chyle ,  empyreal.  Sc c.  though  it  is  admitted 
into  the  middle  of  fome  pure  Englifh  words,  as  in  dying , 
flying,  See .  The  Romans  had  no  capital  of  this  letter,  but 
ufed  the  fmall  one  in  the  middle  and  lad  fyllables  of  words, 
as  in  coryambus ,  onyx,  martyr.  Y  is  alfo  a  numeral,  fignify- 
ing  150,  or,  according  to  Baronius  159  ;  and  with  a  dalh 
a-top,  as  Y,  it  fignified  150,000. 

YACHT,  or  yatch,  a  veflel  of  date,  ufually  employed 
to  convey  princes,  ambaffadors,  or  other  great  perfonages, 
from  one  kingdom  to  another. 

As  the  principal  deiign  of  a  yacht  is  to  accommodate 
the  paffengers,  it  is  ufually  fitted  with  a  variety  of  conve¬ 
nient  apartments,  with  fuitable  furniture,  according  to  the 
quality  or  number  of  the  perfons  contained  therein. 

The  royal  yachts  are  commonly  rigged  as  ketches,  ex¬ 
cept  the  principal  one  referved  for  the  fovereign,  which  is 
equipped  with  three  malts  like  a  fhip.  They  are  in  gene¬ 
ral  elegantly  furnifhed,  and  richly  ornamented  with  fculptuie ; 
and  always  commanded  by  captains  in  his  majedy’s  navy. 

Befides  thefe,  there  are  many  other  yachts  of  a  fmaller 
kind,  employed  by  ‘the  commiffioners  of  the  exciie,  navy, 
and  cudoms  ;  or  ufed  as  pleafure- boats  by  private  gentle¬ 
men. 

YAMS.  See  Dioscorea. 

YAMBOO.  See  Eugenia. 

YARD  of  a  Ship,  a  long  piece  of  timber  fufpended 
upon  the  mads  of  a  fhip,  to  extend  the  fails  to  the  wind. 
See  Mast  and  Sail. 

All  yards  are  either  fquare  or  lateen  ;  the  former  of  which 
are  fufpended  acrofs  the  mads  at  right  angles,  and  the  lat¬ 
ter  obliquely.  See  Plate  CCCCXLIV.  fig.  1. 

The  fquare  yards  are  nearly  of  a  cylindrical  furface. 
They  taper  from  the  middle,  which  is  called  the  flings,  to¬ 
wards  the  extremities,  which  are  termed  the  yard-arms  ;  and 
the  diflancc  between  the  flings  and  the  yard-arms  on  each 
fide  is  by  the  artificers  divided  into  quarters,  which  are 
diftinguifhed  into  the  fird,  fecond,  third  quarters,  and 
yard-arms.  The  middle  quarters  are  formed  into  eight 
fquares,  and  each  of  the  end  parts  is  figured  like  the  fru- 
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ftum  of  a  cone.  All  the  yards  of  a  fhip  are  fquare  except  ^ 
that  of  the  mizen. 

The  proportions  for  the  length  of  yards,  according  to 
the  different  claffes  of  Ihips  in  the  Britifh  navy,  are  as  fol¬ 
lows  :  _ 

Guns. 

r 560 0  .  ..  fio° 

I  c  co  •  t  main“Yard  x*  no 

I  559  •  J  pi.cCCLXlV.—  * 

-  J  1.  .  .  5  57°  ;  i  Note,  the  figure  1  7° 

1000  :  gun-dcck  :  :  J?6  .  >  repreft;nt3  ,ge  i  60 

|  rn  r  :  ysnt  and  fails  of  |  jo 

1 561  :  J  afllil,of  74  guns.  (_44 

,  f  880 : 7  r  ,  51009080 

1000  :  main-yard  :  :  1 8?4  ;  j  fore-yard.  £  all  the  reft. 

To  apply  this  rule  to  praftice,  fuppofe  the  gun-deck  144 
feet.  The  proportion  for  this  length  is  as  1000  is  to  5 75» 
fo  is  144  to  83  i  which  will  be  the  length  of  the  main-yard 
in  feet,  and  fo  of  all  the  red. 

Guns. 

r  S20  :  C  C  100  9°  80  44 

5  S47  :  <  mizen-yard  <  70 

840  :  t,  C  ^4 

I720:  f  ma!n  topfail-yard  blithe  reft, 
r  719  :  C  C  7°> 

<  726  :  <  fore  topfail-yard  <  2  4 

^7K  :  C  v.  all  the  reft 

1000  :  main  topfail-yard  :  :  main  top  gall,  yard  all  the  rates. 

„  ,  C6od  :  C  fore  top-gallon-  C  70 

icoofore  topfail-yard: :  ^690  .  £  yard.  |  all  the  reft. 

1000: foretopfail yard::  !  $  mizen  topfail-yard  j  -  7° 


Yard 


1000  main- yard  :  : 
1000 :  main- yard  : 
1000  :  fere-yard  :  : 


Crofs-jack  and  fprit-fail  yards  equal  to  the  fore  topfail. 
yard. 

Sprit-topfail-yard  equal  to  the  fore  top- gallant-yard. 

The  diameters  of  yards  are  in  the  following  proportions 
to  their  length. 

The  main  and  fore  yards  five-fevenths  of  an  inch  to  one 
yard.  The  topfail,  crofs-jack,  and  fprit-fail  yards,  nine- 
fourteenths  of  an  inch  to  one  yard.  The  top-gallant,  mizen 
top-fail,  and  fprit-fail  topfail  yards,  eight-thirteenths  of  an 
inch  to  one  yard. 

The  mizen-yard  five-ninths  of  an  inch  to  one  yard. 

All  ft  adding- fail  booms  and  yards  half  an  inch  to  one  yard 
in  length. 

The  lifts  of  the  main-yard  are  exhibited  in  the  above 
figure  by  gg;  the  horfes  and  their  flirrups  by  h ,  i  ;  the  reef- 
tackles  and  their  pendents  by  h,  l ;  and  the  braces  and 
brace-pendents  by  m ,  n. 

The  lateen-yards  evidently  derive  their  names  from  ha- 
6  A  2  ving 
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vmg  been  peculiar  to  the  ancient  Romans.  ,  , 
ly  compofed  of  feveral  pieces  fattened  together  by  woold- 
tngs,  which  alfo  ferve  as  fteps  whereby  the  failors  climb  to 

the  pees  or  upper  extremity,  in  order  to  furl  or  call  loofe 
the  fail.  . 

The  mizen-yard  of  a  /hip,  and  the  main-yard  of  a  bilan- 

er,  are  urn g  obliquely  on  the  malt,  almolt  in  the  fame  man¬ 
lier  a3  the  lateen- yard  of  a  xebec,  fettee,  or  polacre. 

\f.RD’  a  ™ea(ure  of  length  ufed  in  Britain  and  Spain, 
con  Ming  of  three  feet,  chiefly  to  meafure  cloth,  fluffs,  &c. 

Taro- Arm  is  that  half  of  the  yard  that  is  on  either  fide 
Cf  the  malt,  when  it  lies  athwart  the  (hip.  > 

Yards  alio  denotes  places  belonging  to  the  navy,  where 
the  mips  of  war,  &c.  are  laid  up  in  harbour.— There  are 
belonging  to  his  majelty’s  navy  fix  gieat  yards,  viz.  Cha¬ 
tham,  Deptford,  Woolwich,  Poitfmouth;  Sheernefs,  and  Ply¬ 
mouth  ;  thefe  yards  are  fitted  with  feveral  docks,  wharfs, 
ianches,  and  graving  places,  for  the  building,  repairing, 
and  cleaning  of  his  majefty’s  fhips ;  and  therein  are  lodo-td 
great  quantities  of  timber,  mails,  planks,  anchors,  and  other 
materials  :  there  are  alfo  convenient  flore-houfes  in  each 
yard,  !!!  which  are  laid  up  vafl  quantities  of  cables,  riggino-, 
fails,  blocks,  and  all  other  forts  of  ftoies  needful  for  the 
royal  navy. 

YARE,  among  failors,  implies  ready  or  quick  :  a3,  be 
y are  at  the  helm  ;  that  is,  be  quick,  ready,  and  expeditious 
at  the  helm.  It  is  (ometimes  alfo  ufed  for  bright  by  fea- 
men  :  as,  to  keep  his  arms  yare ;  that  is,  to  keep  them 
clean  and  bright.  r 

Yare,  a  river  of  Norfolk,  which  runs  from  weft  to  eafl 
through  that  county,  paffing  by  Norwich,  and  falling  into 
the  German  fea  at  Yarmouth. 

YARMOUTH,  a  lea-port  town  of  Norfolk,  with  a 
market  on  Wednefdays  and  Saturdays,  and  a  fair  on  Fri¬ 
day  and  Saturday  in  Eafter-week  for  petty  chapmen.  It  is 
feated  on  the  river  Yare,  where  it  falls  into  the  fea  ;  and  is 
a  place  of  great  ftrtngth,  both  by  art  and  nature,  being  al- 
moft  furrounded  with  water  ;  and  there  is  a  draw-brid»e  over 
the  river  It  is  eiteemed  the  key  of  this  coaft,  a"nd  is  a 
dean  handfome  pmee,  whole  ho  ales  are  well  built,  it  being 
a  confidence  town  for  trade.  It  has  one  large  church,  and 
a  neat  chapel,  and  the  tteeple  of  St  Nicholas’s  is  fo  hi-h 
that  it  ferves  for  a  fea- mark.  It  is  governed  by  a  mayor. 
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They  are  ufual-  retained  for  feme  time  and  rarif  ed  ;  and  then  redo  ring  the 
mufcles  to  their  natural  Hate.  Hence  the  effeft  of  yav,-n- 
ing  is  to  move,  accelerate,  and  equally  diftribute  afl  the 
humours  through  ail  the  veffels  of  the  body,  and  confe- 
qiiently  to  qualify  the  mufcles  and  organs  of  fenfation  for 
their  various  functions. 

Sandtoiius  cblervcs,  that  a  great  deal  is  infenfibly  dif- 
charged,  when  nature  endeavours  to  get  rid  of  the  retained 
peripirable  matter,  by  yawning  and  ftretching  of  the  limbs. 

o  theie  a  perfon  is  moil  inclined  juit  after  fleep,  becaufe 
a  greater  quantity  going  off  by  the  pores  of  the  ilcin  than 
at  o.her  times,  whenfoever  a  perfon  wakes,  the  increafing 
contradtion  that  then  happens  clofes  a  great  deal  of  the 
per  pirab  e  matter  m  the  cutaneous  paffages,  which  will 
con  niua  y  give  fuch  irritations  as  excite  yawning  and 
ifretchmg  ;  and  fuch  motions,  by  fhaking  the  membranes 
of  the  whole  body,  and  (hiking  the  contacts  of  their  fibres, 
and  the  incloied  matter,  by  degrees  throw  it  off.  Hence 
we  fee  the  reafon  why  healthful  ftrong  people  a.e  molt 
inclined  to  fuch  motions,  becaufe  they  perfpire  moft  in 

I™  Aep;  an-d  tbcreforc  have  more  of  the  perfpirable 
matter  to  lodge  in  the  pores,  and  greater  irritations  there- 
unto.  '  he  advantages  of  feme  little  exercife  juit  after 
waking  m  a  morning  are  conliderable,  as  it  throws  off  all 
l!e  perfpirable  matter  that  is  ready  for  its  exit  out  of  the 
body  When  yawning  is  troublefome,  Hippocrates  fays 
that  long  deep  refpiration  or  drawing  in  the  air  at  long 
intervals  cures  it.  %  b 

YEAR,  in  aftronomy  and  chronology.  See  Astrono¬ 
my’110  347.‘  P‘  520 '  and  Kalkndar. 

fi  ft  fltTkntn0nif  yearwa®  the  lunar  year,  which,  as 
b>'  Romulus,  con f; fled  only  often  months ;  viz. 
i.  March,  containing  31  days.  2.  April,  30.  5.  Mar, 

qT‘  June’  3°*  5-  Qmntilis,  31.  6.  Sextilis,  so.  7. 

September,  30.  8.  October,  31.  9.  November,  30.  to. 

December,  30.— in  all  304  days;  which  came  fhort  of  the 
true  lunar  year  by  50  days,  and  of  the  folar,  by  6t  days. 
Numa  Pomp, Inis  correfied  this  irregular  confutation  of 
,  year’  and  “n’Pofca  l"'°  new  months,  January  and  Fe¬ 
bruary,  of  the  days  that  were  ufed  to  be  added  to  the  for- 
mer  year. 


The  ancient  Egyptian  year,  called  alfo  the  year 


The  harbour  is  a  very 'fi'ne  o'ne,  ep“ocha7f  Naboi  affaf,1s  thefola' 

for  Grangers  in  windy  weather  ;  and  it  has  for^its  LrV°  ^  ays’  <*lvid«l  into  12  months,  of  30  days  each 

Y  ’  ,  ^  ,,aS/°.r.  lts  ,fecurity  befidesf  hle  intercalary  days  added  at  the  end.  The  names 


a  pretty  ftrong  fort.  It  is  27  mles  eafl  of  Norwich,  and 
H  2  north- ealt  of  London.  E.  Lon?.  1  (c  >j  t  at 
52.  45.  b  55  *  “at- 

Yarmouth,  a  town  of  the  Ifle  of  Wight,  in  Ham  off  ire 
with  a  market  on  Fridays,  and  one  fair  on  July  2 ah  for 
toys.  It  is  feated  on  the  weftern  part  of  the  ifland,  on  the 
lea-fhore,  and  is  encompaffed  with  water  ;  for,  not  many 
years  ago  a  channel  was  cut  through  the  peninfula,  over 
winch  there  is  a  draw-bridge,  and  it  is  defended  by  a  ftrong 
cattle  on  the  quay.  It  is  a  handfome  place,  whofe  houfes 
aie  chiefly  built  with  (tone,  and  covered  with  (late;  and  it 
femes  two  members  to  parliament.  The  market  is  now  dif- 
ul«J.  W.  Long.  1.  28.  N.  Lat.  50.  40 


&c.  of  the  months  are  as  follows  :  Thoth.  2  Paophi 

tfu  So  J'  Ch0jaC-  y‘Tybi-  6.  Mecheir.  7.  Phame 
noth.  8.  Pharmuthi.  9.  Pachon.  10.  Pauni.  u.  Epi 
Phlr\  12.  Melon;  bef:de  the  r>u.(fxi  (7rnyof/.c,at. 

1  he  ancient  Greek  year  was  lunar;  confiding  of  1 
months,  which  at  full  had  30  days  apiece,  then  alternate! 
3  an  2 9  (  a)s>  computed  from  die  firft  appearance  of  til 
Kw  mooii ,  wit  1  the  addition  of  an  emboliJmic  month  o 
i°,dJ  every  3f,  5th,  8th,  ml.,  i4th,  .6th,  and  i9tl 

full  m  2  1  °r  1  ^  ytai8  »  hi  order  to  keep  the  new  an< 

full  moons  to  the  fame  terms  or  feafon,  of  the  year.  Thei 

EhT  "hi  *h“  ">■»=-  <h=  Si  ml” 

h  the  |„mm„  fo]„,^  The 


.its  tss?”  ““  **  <  s-; 

YARROW,  in  botany.  See  Ac  hill  tea. 

YAWNING,  an  involuntary  opening  of  the  month,  ge¬ 
nerally  produced  by  wearinefs  or  an  inclination  to  fleep 
Yawning,  according  to  Boerhaave,  is  performed  by  expand! 
mg  at  one  and  the  fame  time  all  the  mufcles  capable  of 
fpontaneous  motion  ;  by  greatly  extending  the  lungs ;  by 
drawing  in  gradually  and  flowly  a  large  quantity  of  air  • 
and  gradually  and  flowly  breathing  it  out,  after  it  has  been 


t-nuo  .  1.  ‘ExctroyAxt^v,  containing 
29  days.  2.  30.  3.  B,„  Na,a.„; 

f.‘7  C'  5  ly-  6-  7.  I'«a.A.av,  a9.  8 

9-  Kxa^f.x„„  3 o.  10.  30.  e,. 

•yttKiulVy  29.  I  2.  'Zy.ip'tpopr* 70. 

The  ancient  Jewilh  year  is  a  lunar  year',  confifoV  com 
in  only  of  1 1  months,  which  alternately  contafo  ,d  Td  2f 
d,ay?’  ,It:  was  made  t0  agree  with  the  folar  year,3  either  hi 
'  r  or1!!”’  fn  Tf°meti!neS  12  dayS’  a‘  tl-’end  of  d 

>ear,  or  by  an  emboWimc  month.  Tl,c  namcs  and  quami. 
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ties  of  the  months  [land  thus  :  i.  Nifan,  or  Abih,  30  days. 

2.  Jitir,  or  Zius,  29.  3.  Siban,  or  Siwan,  30.  4.  Thammuz, 
or  Tammuz,  29.  5.  Ab,  30.  6.  Elul,  29.  7.  Tibi,  or 

Ethanim,  30.  8.  Marchefvam,  or  Bui,  29.  9.  Cifieu,  30. 

jo.  Tebetli,  29.  11.  Sabat,  or  Schebeth,  30.  J2.  Adar, 

m  the  embolifmic  year,  30.  Adar,  in  the  common  year,  was 
but  29.  Note,  .in  the  defeftive  year,  Gifleu  was  only  29 
days  ;  and  in  the  redundant  year,  Marchefvam  was  30. 

The  Perfian  year  is  a  folar  year  of  about  365  days ;  con- 
lifting  of  12  months  of  30  days  each,  withy  intercalary 
days  added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkifh  years,  called  alio 
the  year  of  the  Hegira,  is  a  lunar -year,  equal  to  354  days.  8 
hours  and  48  minutes,  and  coniUts  of  12  months,  which 
contain  alternately  30  and  29  days.  ,  r 

The  Hindoo  year  differs  from  all  thefe,  and  is  indeed  dil- 
ferent  in  different  provinces  of  India.  The  beft  account  that 
we  have  of  it  is  by  Mr  Cavendi'fh,  in  the  Phil.  Tranf.  of  the 
Royal  Society  of  London  for  the  year  1792.  “  Before  I 

{peak  of  the  civil  year  of  the  Hindoos  (fays  this  eminent 
phiiofopher),  it  will  be  proper  to  fay  a  few  words  of  the 
agronomical  year,  by  which  it  is  regulated.^ 

<<  The  agronomical  year  begins  at  the  lnitant  when  the 
fun  comes  to  the  fi  1  ft  point  of  the  Hindoo  zodiac.  In  the 
year  1792,  it  began  on  April  9th,  at  22  h.  14  after  mid¬ 
night  of  their  firft  meridian,  which  is  about  4  1'  of  time  we- 
of  Calcutta  ;  but,  according  to  Mr  Gen  til's  account  of  the 
Indian  aftronomy,  it  began  3I1.  24'  earlier.  As  this  year, 
however,  is  longer  than  ours,  its  commencement  falls  conti¬ 
nually  later,  in  refpedl  of  the  Julian  year,  by  26  in  four 
years,  'i  his  year  is  divided  into  12  months,  each  or  which 
correfponds  to  the  time  of  the  fun's  flay  in  fome  lign  ;  fo 
that  they  are  of  different  lengths,  and  feldom  begin  at  the 

beginning  of  a  day.  .  . 

u  rf  he  civil  day  in  all  parts  of  India  begins  at  lunrife,  and 
is  divided  into  60  parts  called  dandas,  which  are  again  di¬ 
vided  into  6o  palas.  In  thofe  parts  of  India  in  which  the 
Benares  almanac,  or  as  it  is  there  called  patrasy  is  uled,  the 
civil  year  is  lunifolar,  confiding  of  12  lunar  months,  with  an 
intercalary  month  inferted  between  them  occaiionally.  It 
begins  at  the  day  after  the  new  moon  next  before  the  be¬ 
ginning,  of  the  folar  year.  The  lunar  month  is  divided  into 
30  parts  called  teethees ;  thefe  aie  not  flridtly  cn  the  Arne 
length,  but  are  equal  to  the  time  in  which  the  moon’s  true 
motion  from  the  fun  is  120.  From  the  new  moon  till  the 
moon  arrives  at  1  2°  didance  from  the  fun  is  called  the  hr  It 
teethee  ;  from  thence  till  it  comes  to  24  >  is  called  the  fecond 
teethee  ;  and  fo  011  till  the  full  moon,  alter  which  the  teethees 
return  in  the  fame  order  as  before. 

“  The  civil  day  is  condantly  called  by  the  number  oi  that 
teethee  which  expires  during  the  courfe  of  the  day  ;  and 
as  the  teethee  is  iotnetimts  longer  than  one  day,  a  day  fome- 
times  occurs  111  which  no  teethee  ends.^  W  hen  this  is  the 
cafe,  the  day  is  called  by  the  fame  numoer  as  the  following 
day  *,  fo  that  two  fncceflive  days  go  by  the  fame  name.  It 
oftener  happens,  however,  that  two  tethees  end  on  the  fame 
day  ;  in  which  cafe  the  number  of  the  hrd  of  them  gives 
name  to  the  day,  and  there  is  no  day  called  by  the  number 
of  the  lad,  fo  that  a  gap  is  made  in  the  order  of  the  days. 
In  the  latter  part  of  the  month  the  days  ate  counted  from 
the  full  moon,  in  the  fame  manner  as  in  the  former  part  they 
are  counted  from  the  new  moon  ;  only  the  lad  day,  or  that  on 
which  the  new  moon  happens,  is  calkd  the  30 M,  indead  of 
the  15/A.  It  appears,  therefore,  that  each  half  of  the  month 
'  condantly  begins  on  the  day  after  that  on  which  the  new 
or  full  moon  fads;  only  fometimes  the  half  month  begins 
with  the  fecond  day,  the  firft  being  wanting. 
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“  This  manner  of  counting  the  days  is  fufdcienuy  intricate; 
but  that  of  counting  the  months  is  dill  more  fo. 

“  The  civil  year,  as  was  before  faid,  begins  at  the  day  after 
the  new  moon  ;  and,  moreover,  in  the  years  which  have  an 
intercalary  month,  this  month  begins  at  the  day  after  the 
new  moon  ;  but  notwithffanding  this,  the  ordinary  civil 
month  begins  at  the  day  after  the  full  moon,  i  o  make  their 
method  more  intelligible,  we  will  call  the  time  from  new- 
moon  to  new  moon  the  natural  month.  The  civil  month 
Vilakha,  the  firit  in  the  Hindoo  kalender,  which  extends 
from  the  9th  of  our  April  to  the  loth  of  May,  begins  at 
the  day  after  that  full,  moon  which  is  neared  to  the  indant 
at  which  the  fun  enters  Media,  the  firft  in  order  of  the  In¬ 
dian  figns,  whether  before  or  after  ;  however,  it  is  not  al¬ 
ways  accurately  the  neared/ 

“  A  conlequence-  of  this  way  of  counting  the  months  is, 
that  the  fird  half  of  Chitra,  the  lad  month  in  the  Indian 
kalender,  extending  from  March  the  10th  to  April  the  9th, 


falls  in  one  year,  and  the  latter  half  in  the  following  year  , 
and  whenever  the  fun  enters  no  hgn  during  a  natural  month, 
this  month  is  intercalary.  The  number  of  days  in  the 
month  varies  from  29  to  32.  Indeed  the  Hindoo  months, 
both  folar  and  lunar,  confift  neither  of  a  determinate  num¬ 
ber  of  days,  nor  are  regulated  by  any  cycle,  but  depend 
folely  on  the  motions  of  the  fun  and  moon  ;  lo  that  a  Hin¬ 
doo  has  no  way  oflenowing  what  day  oi  the  month  it  is 
but  by  confulting  his  almanac  ;  and  what  is  more,  the 
month  ought  fometimes  to  begin  ©n  different  days,  in  diffe¬ 
rent  places,  on  account  oi  the  difference  in  latitude  and  lon¬ 
gitude,  not  to  mention  the  difference  which  may  arife  from 
errors  in  computation.  This  mode  oi  computing  time  muff 
be  attended  with  many  inconveniences  ;  but  in  the  tranfac- 
tions  of  civil  life  the  Hindoos  do  not  much  regard  it.  A 
difagreement,  however,  in  the  computation  of  the  teethee, 
which  fometimes  alfo  happens,  occafions  no  fmall  perplexity 5 
becaufe  by  the  teethees  or  lunar  days  are  regulated  molt  oi 
their  religious  feftivals.  Every  Brahmin  in  charge  of  a 
temple,  or  whofe  duty  it  is  to  announce  the  times  for  the 
obfervance  of  religious  ceremonies,  is  therefore  furnifhed 
with  one  of  their  almanacs;  and  it  he  be  an  affronomer,  he 
makes  luch  corre&ions  in  it  as  the  difference  of  latitude  and 
longitude  render  nectffary." 

New  Yearns  Gift .  See  Gift. 

YEAST,  or  Yes t,  a  head  or  feum  rifing  upon  beer  or 
ale  while  working  or  fermenting  in  the,  vat.  See  BREW¬ 
ING. 

It  is  ufed  for  a  leaven  or  ferment  in  the  baking  of  bread, 
as  ferving  to  fvveli  or  puff  it  up  very  confrdcrably  in  a  little 
time,  and  to  make  it  much  lighter,  fofter,  and  more  delicate. 
See  Bakin<5,  Barm,  and  Bread. 

Mr  Henry  has  publifhed  a.  method  of  preparing  artificial 
yeajl7  by  which  good  bread  may  be  made  without  the  affifl> 
ance  of  any  other  ferment.  The  method  is  this  :  Boil  flour 
and  water  together  to  the  confidence  of  treacle,  and  when 
the  mixture  is  cold  faturate  it  with  fixed  air.  Pour  the 
mixture  thus  faturated  into  one  or  more  large  bottles  or 
narrow-mouthed  jars  ;  cover  it  over  loofely  with  paper,  and 
upon  that  lay  a  il ate  or  board  with  a  weight  to  keep  it 
Heady.  Place  the  veffei  in  a  fituation  where  the  thermo¬ 
meter  will  Hand  from  70°  to  8o0,.  and  ffir  up  the  mixtuie 
two  or  three  times  in  24  hour?..  In  about  two  days  fuch  a 
degree  of  fermentation  will  have  taken  place,  as  to  give  the 
mixture  the  appearance  of  yeait.  With  the  yeaff  in  this 
Hate,  and  before  it  has  acquired  a  thoroughly  vinous  fmell, 
mix  the  quantity  of  flour  intended  for  bread,  in  the  propor¬ 
tion  of  fix  pounds  of  flour  to  a  quart  of  the  yeaff,  and  a  iuf- 
ficient  portion  of  warm  water.  Knead  them  well  together 
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in  a  proper  veffel,  and  covering  it  with  a  cloth,  Ietthedough 
ftand  for  1 2  hours,  or  till  it  appears  to  be  fufficiently  fer- 
„■  rented  in  the  fore- mentioned  degree  of  warmth.  It  is  then 
to  be  formed  into  loaves  and  baked.  Mr  Henry  adds,  that 
perhaps  the  yeaft  would  be  more  perfect,  it  a  decodVton  of 
malt  were  ufed  inftead  of  Ample  water. 

It  has  lately  been  dilcovered,  that  a  deco&ion  of  malt 
alone,  without  any  addition,  will  produce  a  yeafl  proper 
enough  for  the  purpofe  of  brewing.  This  difeovery  was 
made  by  Jofepli  Senyor,  fervant  of  the  reverand  Mr  Mafon 

All  on  near  Rotheram  ;  and  he  received  for  it  a  reward  of 
L.  20  from  the  Society  for  promoting  Arts,  Manufactures, 
and  Commerce.  The  procefs  is  as  follows  :  Procure  three 
earthen  or  wooden  veffels  of  different  fizes  and  apertures, 
one  capable  of  holding  two  quarts,  the  other  three  or  four, 
and  the  third  five  or  fix  :  boil  a  quarter  of  a  peck  of  malt 
for  about  eight  or  ten  minutes  in  three  pints  of  water  ;  and 
vvhen  a  quart  is  poured  off  from  the  grains,  let  it  Hand  in  the 
iirft  or  fmaller  veffel  in  a  cool  place  till  not  quite  cold,  but 
retaining  that  degree  of  heat  which  the  brewers  ufually  find 
to  be  proper  when  they  begin  to  work  their  liquor.  Then 
remove  the  veffel  into  feme  warm  fituation  near  a  fire,  where 
the  thermometer  {lands  between  70  and  80  degrees  Fahren¬ 
heit,  and  there  let  it  remain  till  the  fermentation  begins, 
which  will  be  plainly  perceived  within  30  hours  :  add  then 
two  quarts  more  of  a  like  dcco6tion  of  malt,  when  cool,  as 
the  fir  ft  was  ;  -  and  mix  the  whole  in  the  fecond  or  larger 
veffel,  and  ftir  it  well  in,  which  muft  be  repeated  in  the  ufual 
way,  as  it  rifes  in  a  common  vat :  then  add  a  ftill  greater 
quantity  of  the  fame  decodlion,  to  be  worked  in  the  largeft 
veffel,  which  will  produce  veaft  enough  for  a  brewing  of  40 
gallons. 

Common  ale  yeaft  may  be  kept  frefh  and  fit  for  ufe  feve- 
ral  months  by  the  following  method  :  Put  a  quantity  of  it 
into  a  clofe  canvas  bag;,  and  gently  fqueeze  out  the  moif- 
ture  in  a  ferew-preis  till  the  remaining  matter  be  as  firm  and 
ft  iff  as  clay.  In  this  ftate  it  may  be  clofe  packed  up  in  a 
tight  cafk  for  lecuring  it  from  the  air  ;  and  will  keep  frefh, 
found,  and  fit  for  ufe,  for  a  long  time.  This  is  a  fecret  that 
might  be  of  great  ufe  to  the  brewers  and-diftillers,  who, 
though  tiey  employ  very  large  quantities  of  yeaft,  feem  to 
know  no  method  of  preferving  it,  or  raifing  nurferies  of  it ; 
for  want  of  which  they  fuftain  a  very  confiderable  lofs  ; 


whereas  the  brewers  in  Flanders  make  a  very  great  advan¬ 
tage  of  fupplying  the  malt-diilillers  of  Holland  with  yeaft, 
which  is  rendered  lafling  and  fit  for  carriage  by  this  eafy 
expedient. 

YELL,  one  of  the  iflands  of  Shetland,  lying  north-eaft 
from  the  main  land,  and  divided  from  it  by  an  arm  of  the 
fea,  called  Tell  Sound.  By  fome  it  is  thought  to  have  been 
the  Thule  of  the  ancients.  In  the  old  delcriptions  it  is  faid 
to  be  20  miles  long  and  8  broad.  It  is  very  mountainous 
and  full  of  mofs  ;  but  there  are  pretty  confiderable  paftures 
in  which  they  feed  a  g-eat  many  fheep  ;  and  it  alfo  affords 
plenty  of  peat.  It  has  eight  large  harbours,  which  would 
not  be  thought  defpicable  in  other  countries.  Anciently 
it  feems  to  have  been  pretty  populous,  fince  there  are  in  it  money  in  building,  is  a  moft  {lately  Gothic  pile!  Its  chap- 
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YEMEN,  a  province  of  Arabia,  ftretching  along  the 
Red  Sea  and  Indian  Ocean,  and  forming  a  part  of  the 
country  once  known  by  the  name  of  Arabia  Felix. 

YEOMAN,  the  firfl  or  higheft  degree  among  the  ple¬ 
beians  of  England,  next  in  order  to  the  gentry. 

The  yeomen  are  properly  freeholders,  who  having  land  of 
their  own,  live  on  good  hufbandry. 

Y  komen  r$  alfo  a  title  of  office  in  the  king’s  houfehold, 
of  a  middle  place  or  rank  between  an  ufher  and  a  groom. 

T BOM  AN  of  the  Guard  were  anciently  250  men  of  the  beft 
rank  under  gentry,  and  of  larger  flature  than  ordinary,  each 
being  required  to  be  fix  feet  high.  At  prefent  there  ate 
but  100  yeomen  in  conftant  duty,  and  7c  more  not  in  duty; 
and  as^  any  of  the  100  dies,  his  place  is  fupplied  out  of  the 
70.  They  go  dreffed  after  the  manner  of  King  Hen.  VIII. ’s 
time.  They  formerly  had  diet  as  well  as  wages  when  in 
waiting  ;  but  this  was  taken  off  in  the  reign  of  Queen  Anne. 

YEST,  or  Yeast.  See  Yeast. 

YEW,  in  botany.  See  Taxus. 

YNCA,  an  appellation  anciently  given  to  the  kings  of 
Peru,  and  the  princes  of  their  blood  ;  the  word  literally  fig- 
ntfymg,  lord,  king,  emperor,  and  royal  blood. 

YOAK,  or  Yoke,  in  agriculture,  a  frame  of  wood  fitted 
over  the  necks  of  oxen,  whereby  they  are  coupled  together 
and  harneffed  to  the  plough. 

7  oak  of  Tandy  in  our  ancient  cuftoms,  was  the  fpace 
which  a  yoke  of  oxen,  that  is,  two  oxen,  may  plow  in  one 
day. 

^  YOLK,  the  yellow  part  in  the  middle  of  an  egg  (fee 
Egg  ).  It  contains  a  lymphatic  fubftance  mixed  with  a  cer¬ 
tain  quantity  of  mild  oil,  which,  on  account  of  this  mixture, 
is  foluble  in  water.  When  expofed  to  heat,  it  affumes  a  con¬ 
fidence  not  fo  hard  as  the  white  of  the  egg;  and  when  bruifed 
gives  out  the  oil  which  it  contains.  This  oil  has  been  ufed 
externally  as  a  liniment. 

YONNE,  a  river  in  France,  which  rifing  in  Burgundy, 
and  running  north  through  Niveruois  and  Champaign,  falls 
into  the  Seync  at  Monterau  fur  Yonne. 

YORK,  in  Latin  Eboracum,  the  capital  of  Yorkfhire  ia 
England.  ihis  city  is  fo  ancient  that  the  origin  of  it  is 
uncertain.  In  the  time  of  the  Romans  a  legion  was  ftation- 
ed  here,  it  being  then  the  capital  of  the  Brigantes;  and  here 
died  the  emperor  Severus,  and  ITavius  Valerius  Confiantius 
Chlorus,  father  of  Conffantine  the  Great.  There  was  then 
alfo  a  temple  of  Bellona  here,  and  no  lefs  than  three  milita¬ 
ry  ways  went  from  hence.  In  the  time  of  the  Saxons  it 
was  eredled  into  an  archbifhopric  by  Pope'Honorius,  to 
which  are  now  fubjecl  the  bifhoprics  of  Chefter,  Durham, 
Carlifle,  and  the  Ifle  of  Man  ;  though  anciently  1  2  bifhop¬ 
rics  in  England,  and  all  Scotland,  were.  A  horn  is  ftill 
kept  in  the  minifter,  by  which  Ulphius,  one  of  the  Saxon, 
princes,  bellowed  all  his  lands  and  revenues  upon  the 
church. 

This  city  differed  very  much  during  the  ravages  of  the 
Danes  ;  but,  after  the  conqueft,  it  began  to  flourifh  again. 
*1  he  cathedral,  which  colt  a  long  time  and  a  great  deal  of 


three  churches,  twenty  chapels,  and  many  brughs  or  Pidlifh 
forts. 

YELLOW,  one  of  the  original  colours  of  light. 

YRiLow-Cclour  for  Houfe-puintlng .  See  Chemistry, 

n°  699 

Naples  TfLiorr ,  a  beautiful  colour  much  ufed  by  painters, 
formerly  thought  to  be  prepared  from  arfenic,  but  now  dif- 
-covered  to  have  lead  for  its  bafis. 

YfLLOJr-Hammerf  in  ornithology.  See  Fringiela. 

Tel  loft -Fever.  See  Medicine,  n°i68. 


ter-houfe  is  particularly  admired  for  its  painted  glafs,  its  fine 
marble  flails,  its  pillars  of  alabafler,  and  curious  contrivance. 
In  it  is  the  following  line  in  gold  letters  : 

Ut  Rofa ,  fos  jlorum^Jic  ejl  Dornus  ijla  Domorum . 

The  choir  is  remarkable  for  its  fine  carvings,  particularly 
the  ftatues  of  all  the  Englifh  monarchs  ;  and  the  windows 
are  exquifitely  painted  with  the  hiftory  of  the  Bible.  The 
lanthorn  fteeple  is  70  feet  fquare,  and  388  high,  and  the 
windows  are  45.  At  die  fouth  end  15  a  circular  light,  call¬ 
ed 
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,  cd  the  marigold  window  from  the  colour  of  its  glafs ;  and 
re*  at  the  north  end  is  a  very  large  one,  whofe  painting  repre* 
fents  embroidery. 

This  city  is  generally  reckoned  the  fecond  city  in  Eng¬ 
land  ;  but  though  it  (lands  upon  more  ground,  it  is  inferior 
in  trade,  wealth,  and  number  of  people,  to  Briftol.  The 
inhabitants  are  reckoned  at  12,784.  It  is  fituate  in  a  fine 
•plain,  in  the  middle  of  the  (hire,  on  both  fides  the  Oufe, 
walled  and  divided  into  four  wards,  containing  28  parifhes. 
It  enjoys  large  privileges  and  immunitie  s,  conferied  upon  it 
by  a  fueceffion  cf  kings  from  Henry  TI.  and  its  chief  ma* 
gidrate  has  the  title  of  lord  mayor ,  which  in  an  honour  pecu¬ 
liar  to  it  and  London.  Richard  IT.  made  it  a  county  of  it- 
felf.  The  confervancy  of  mod  of  the  rivers  of  the  county, 
within  certain  limits,  belongs  to  the  lord  mayor  and  aldermen. 
The  middle  arch  of  the  bridge  here  over  the  Ouie  is  thought 
to  equal  the  Rialto  at  Venice  in  architecture,  height,  and 
breadth,  the  diameter  being  81  feet,  and  the  height  51. 
Though  this  city  is  60  miles  diflant  from  the  fea,  yet  (hips 
of  70  tons  burden  come  up  the  river  to  it.  The  town-houfe 
or  Guild-hall  (lands  upon  the  bridge,  and  is  fuperior  in  all 
refpe&s  to  that  of  London.  In  the  Popifli  times  there  were 
nine  abbeys  here,  and  a  vad  number  of  churches  ;  but  of 
the  latter  there  are  Only  17  now.  The  fleeple  of  that  of 
Allhallows  is  reckoned  the  fined  in  England.  The  archbi- 
fhop  has  a  fine  palace ;  and  the  aflembly-room,  defigned  by 
the  earl  of  Burlington,  is  very  noble.  Here  are  plays,  af- 
femblies,  concerts,  and  the  like  entertainments,  at  fome 
houfe  or  other,  almod  every  night  in  the  week.  In  the 
old  caftle,  built  originally  by  William  the  Conqueror,  and 
repaired  in  1701,  the  aflizes  are  kept.  It  ferves  alfo  for 
the  county-gaol,  which  is  the  neated  and  pleafanted  in  Eng¬ 
land,  with  an  area  larger  than  that  of  the  King’s-bench, 
and  it  has  a  handfome  chapel  in  it,  with  a  good  allowance  for 
a  preacher.  This  city  has  long  given  the  title  of  duke  to 
fome  branch  of  the  royal  family. 

The  plenty  and  cheapnefs  of  provifions  induces  many  per- 
fons  of  [mail  fortune,  or  that  would  live  frugally,  to  take 
up  their  abode  here  ;  and  the  venerable  remains  of  Roman 
antiquities,  and  thofe  of  a  later  date,  as  abbeys,  churches, 
and  cadles,  piocure  this  city  a  vifit  from  every  curious  tra¬ 
veller.  Many  Roman  altars,  urns,  coins,  inferiptions,  &c. 
have  been  found  ;  and  Saxon  coins  are  dill  extant  that  have 
been  druck  here.  The  members  for  this  city  have  prece¬ 
dence  of  all  others,  except  thofe  of  London,  in  the  houfe  of 
commons.  An  infirmary,  after  the  manner  of  thofe  of  Bath, 
Bridol,  &c.  hath  been  erected  in  it  ;  and  a  cotton  manufac¬ 
ture  eftablifhed  and  brought  to  great  perfection.  Befides 
four  weekly  markets,  it  has  a  great  many  fairs;  one,  in  par¬ 
ticular,  every  other  Thurfday  for  cattle  and  d^eep.  W. 
Long.  1.  1.  N.  Lat.  53.  59. 

YORKSHIRE,  the  larged  county  of  England,  bound¬ 
ed  on  the  fouth  by  Derbyfhire,  Nottinghamdir^,  and  Lin- 
rolnfhire;  on  the  nwth  by  Durham  and  Wedmoreland;  on 
the  ead  by  the  German  Ocean  ;  and  on  the  wed  by  Lan- 
cafhire  and  a  part  of  Chcfhire. — It  is  upwards  of  80  miles 
in  length  from  ead  to  wed,  nearly  as  much  in  breadth,  and 
about  360  in  circumference,  containing,  in  the  whole,  26 
hundreds  or  wapentakes,  49  market-towns,  563  par  idles, 
242  vicarages,  with  many  chapels  of  eafe,  and  2330  villa¬ 
ges.  Its  area  is  computed  by  iome  at  4684  fquare  miles, 
by  others  at  3,770,000  acres,  and  its  inhabitants  at  up¬ 
wards  of  330,000.  It  is  divided  into  three  parts  or  ridings, 
viz.  the  Wed,  Ead,  and  North;  fo  denominated  from  their 
f  tuation,  in  refpedt  of  the  city  of  York.(  Each  of  thefe  is 
as  large,  if  not  larger,  than  any  ordinary  county.  There 
are  other  dividers,  as  Richmondfhire,  Allertonfhire,  How- 


denfhire,  Hallanfhire,  Craven,  Cleveland,  Marfhland,  Hoi-  NewyorK 
dernefs,  &c. 

As  the  foil  and  face  of  the  country  vary  greatly,  fo  does 
the  air.  In  the  hilly  parts  the  air  is  good,  but  the  foil  very 
indifferent  ;  of  the  lower  fome  are  marfhy,  others  drier,  and 
the  foil  of  both  rich  ;  but  the  air  of  the  former  is  more 
foggy  and  unhealthy  than  that  of  the  latter.  The  manu- 
fa&ures  of  this  country  are  cutlery  and  hard- wares  ;  parti¬ 
cularly  knives,  bits,  and  fpurs  ;  but  the  principal  are  dock¬ 
ings  and  woollen  cloth,  with  which  it  fuppliea  in  a  great 
meafiire  Germany  and  the  North.  As  to  the  produce,  it 
abounds  in  corn,  cattle,  horfes,  lead,  and  iron,  coal,  wood, 
lime,  liquorice,  alum,  jet,  &c.  It  lies  wholly  in  the  north¬ 
ern  circuit,  and  much  the  greater  part  of  it  in  the  dioeefe  of 
York  ;  that  only  which  is  called  Richmondjhirc  belonging  to 
the  dioeeYe  of  Chedcr.  The  members  it  fends  to  parlia¬ 
ment  are  30  ;  of  which  two  are  for  the  (hire  and  28  for  the 
towns. 

New-Toti:,  one  of  the  United  Stat es  of  America,  is 
bounded  towards  the  fouth-ead  by  the  xYtlantic  Ocean  ; 
ead  by  Connecticut,  Madachulets,  and  Vermont  ;  north  by 
the  45th  degree  of  latitude,  which  divides  it  from  Canada  5 
northwedwardly  by  the  river  Iroquois  or  St  Lawrence,  and 
the  lakes  Ontario  and  Erie ;  fouthwed  and  fouth  by  Penn- 
fylvania  and  New  Jerfey.  The  whole  date  contains  about 
44,000  fquare  miles,  equal  to  28,160,000  acres. 

The  feltlements  already  made  in  this  date^re  chiefly  up¬ 
on  two  narrow  oblongs,  extending  from  the  city  of  New 
York  ead  and  north.  The  one  ead  is  Long  Ifland,  whieK 
is  140  miles  long,  and  narrow,  and  furrounded  by  the  fea. 

The  one  extending  north  is  about  40  miles  in  breadth,  and 
bife&ed  by  Hndfon’s  river.  And  fuch  is  the  interfeCtioa 
of  the  whole  date  by  the  branches  of  the  Hudfon,  the  De- 
lawaie,  the  Sufquehannah,  and  other  large  rivers,  that  there 
are  few  places  throughout  its  whole  extent  which  are  moie 
than  15  or  20  miles  from  fome  navigable  dream.  There  are 
few  fldi  in  the  rivers,  but  in  the  brooks  are  plenty  of  trout ; 
and  on  the  lakes  yellow  perch,  fun-fidi,  falmon-trout,  cat- 
fifh,  and  a  variety  of  others. 

The  State,  to  fpeak  generally,  abounds  with  lakes,  fome 
of  fait  and  others  ©f  frefh  water.  IU is  interfered  by  rid  res 
of  mountains  running  in  a  noith-ead  and  fouth -weft  direc¬ 
tion,  Beyond  the  Allegany  mountains,  however,  the  coun¬ 
try  36  a  dead  level,  of  a  fine  rich  foil,  covered,  in  its  natural 
date,  with  maple,  beach,  birch,  cherry,  black- walnut,  locud, 
hickory,  and  fome  mulberry  trees.  On  the  banks  of  lake 
Erie  are  a  few  chefnnt  and  oak  ridges.  Hemlock  fwamos 
are  interfperfed  thinly  through  the  country.  All  the  creeks 
that  empty  into  lake  Erie  have  falls,  which  afford  many 
excellent  mill  feats.  Ead  of  the  Allegany  mountains,  the 
country  is  broken  into  hills  with  rich  intervening  valleys. 

The  hills  are  clothed  thick  with  timber,  and  when  cleared 
adord  fine  padure  ;  the  valleys,  when  cultivated,  produce 
wheat,  hemp,  flax,  peafe,  grafs,  oats,  Indian  corn.  Of  the 
commodities  produced  from  culture,  wheat  is  the  daple  ;  of 
which  immenie  quantities  are  railed  and  exported.  Indian 
corn  and  peafe  are  likewise  railed  for  exportation  ;  and  rye,: 
oats,  barley,  &c.  for  home  confumption.  In  fome  parts  of 
the  State  excellent  dairies  are  kept,  which  furniih  for  the 
market  butter  and  cheefe. 

The  fituation  of  New  York,  with  refpeCl  to  foreign  mar¬ 
kets,  has  decidedly  the  preference  to  any  other  of  the  Uni¬ 
ted  States.  It  has  at  all  fcafons  of  the  year  a  fhort  and  eafy 
accefs  to  the  ocean.  Its  exports  to  the  ,V\  eft  Indies  are, 
bifenit,  peafe,  Indian  corn,  appies,  onions,  boards*  Aaves, 
borfes,  (beep,  butter,  cheefe,  pickled  oyders,  beef,  and  pork. 

But  wheat  is  the  daple  commodity  of  the  State,  of  which 

no 
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no  Id’s  than  677,700  bufhels  were  exported  m  the  year 
I775>  befides  2535  tons  of  bread  and  2828  tons  of  flour. 
Infpe&ors  of  Hour  are  appointed  to  prevent  impofitions,  and 
to  fee  that  none  is  exported  but  that  which  is  deemed  by 
them  merchantable.  Befides  the  above-mentioned  articles, 
are  exported  flax-feed,  cotton  wool,  farfaparilla,  coffee,  in¬ 
digo,  rice,  pig-iron,  bar-iron,  pot-afh,  pearl-afh,  furs,  deer- 
Heins,  logwood,  fuftick,  mahogany,  bees  wax,  oil,  Madeira 
-wine,  rum,  tar,  pitch,  turpentine,  whale  fins,  fifh,  fugars, 
molafies,  fait,  tobacco,  lard,  & c.  but  moll  of  thefe  ai tides 
are  imported  for  re-exportation.  In  the  year  1774,  there 
were  employed,  in  the  trade  of  this  State,  1075  vcfFels,  whofe 
tonnage  amounted  to  40,812. 

Since  the  revolution  the  literature  of  the  State  has  enga¬ 
ged  the  attention  of  the  legiflature.  In  one  of  their  earlieft 
lefBons  an  ad  palled,  conflituting  21  gentlemen  (of  whom 
the  governor  and  lieutenant-governor  for  the  time  being  are 
members  ex  officiis )  a  body  corporate  and  politic,  by  the 
name  and  flyle  of  «*  The  regents  of  the  univerfity  of  the 
State  of  New  York.”  They  are  intrufled  with  the  care  of 
literature  in  general  in  the. State,  and  have  power  to  grant 
charters  of  incorporation  for  erecting  colleges  and  academies 
throughout  the  fiate — are  to  vifit  thefe  inilitutions  as  often 
as  they  fhall  think  proper,  and  report  their  flate  to  the  le- 
giflatur'e  once  a-year.  All  degrees  above  that  of  mailer  of 
arts  are  to  be  conferred  by  the  regents.  A  univerfal  tole¬ 
ration  is  granted  in  religion. 

The  fupreme  legiflative  powers  of  the  State  are  veiled  in 
two  branches,  a  fenate  and  afiembly.  The  members  of  the 
fenate  are  eleded  by  the  freeholders  of  the  State,  who  pof- 
fefs  freehold  ellates  to  the  value  of  L.  too  clear  of  debts. 
Tor  the  purpofe  of  eledling  fenators,  the  State  is  divided 
into  four  great  diflridls,  each  of  which  choofes  a  certain 
-number. 

rI  he  afiembly  of  the  State  is  compofed  of  representatives 
from  the  feveral  counties,  chofen  annually  in  May.  Every 
male  inhabitant  of  full  age,  who  has  refided  in  the  State  fix 
months  preceding  the  day  of  eleftion,  and  po  fie  fling  a  free¬ 
hold  to  the  value  of  L.  20,  in  the  county  where  he  is  to 
give  his  vote  ;  or  has  rented  a  tenement  therein  of  the  year¬ 
ly  value  of  forty  (hillings,  and  has  been  rated  and  a&ually 
paid  taxes — is  intitled  to  vote  for  reprefentatives  in  afiembly. 
The  number  of  reprefentatives  is  limited  to  300. 

'fhe  fupreme  executive  power  of  the  State  is  veiled  in  a 
governor  chofen  once  -in  three  years  by  the  freemen  of  the 
State.  The  lieutenant  governor  is,  by  his  office,  prefident 
of  the  fenate ;  and,  upon  an  equal  divifion  of  voices,  has  a 
calling  vote ;  but  has  no  voice  on  other  occafions.  The 
governor  has  not  a  feat  in  the  legiflature  ;  but  as  a  member 
of  the  council  of  revilion  and  council  of  appointment,  he 
has  a  vail  influence  in  the  State.  The  council  of  revilion  is 
compofed  of  the  chancellor,  the  judges  of  the  fupreme 
court,  or  any  of  them,  and  the  governor.  In  the  year  1790 
the  number  of  inhabitants  in  this  State  was  340,120,  of 
whom  21,324  were  negroes. 

Ncw-Toek,  a  city  of  North  America,  capital  of  the  State 
of  the  fame  name.  It  is  lituated  at  the  fonth-wefi.  point  of 
an  ifiand,  at  the  confluence  of  Hudfon  and  Eaft  rivers,  and 
is  about  four  miles  in  circumference.  The  lituation  is  both 
healthy  and  plealant.  Surrounded  on  all  fides  by  water,  it 
Is  refrefhed  by  cool  breezes  in  fummer,  and  the  air  in  win¬ 
ter  is  more  temperate  than  in  other  places  under  the  fame 
parallel.  York  Ifiand  is  15  miles  in  length,  and  hardly  one 
in  breadth.  It  is  joined  to  the  main  by  3  bridge  called 
King’s  Bridge.  The  channels  between  Kong  and  Staten 
I  Hands,  and  between  Kong  and  York  lilands,  are  fo  narrow 
*•■3  to  occafion  an  unulual  rapidity  of  the  tides,  which  is  in- 


chafed  by  the  confluence  of  the  waters  of  Hudfon  and  Eaft 
rivers.  This  rapidity,  in  general,  prevents  the  obltru&ion 
of  the  channel  by  ice.  There  is  no  bafon  or  bay  for  the 
reception  of  fhips,  but  the  road  where  they  lie  in  Eafi:  river 
is  defended  from  the  violence  of  the  fea  by  the  ifiands  which 
interlock  with  each  other  ;  fo  that,  except  that  of  Rhode 
Ifiand,  the  harbour  of  New  York,  which  admits  fhips  of  any 
burden,  is  the  befl  of  the  United  States.  The  number  of 
inhabitants  in  1786  was  23,6^.  New  York  is  97  miles 
north- eaft  of  Philadelphia.  W.  Long.  74.  5.  W.  Lat  40 
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YOUNG  (Dr  Edward),  was  the  fon  of  a  clergyman  of 
the  fame  name,  and  was  born  about  the  year  1679.  When 
fufficiently  qualified,  he  was  matriculated  into  All  Souls 
college,  Oxford  ;  and  defigning  to  follow  the  civil  law,  he 
took  a  degree  in  that  profeffion.  In  this  lituation  he  wrote 
his  poems  called  The  Loft  Day,  publifhed  in  1704;  which 
coming  from  a  layman  gave  univerfal  fatisfa&ion  :  this  was 
foon  after  followed  by  another,  intitled  The  Force  of  Religion, 
or  V anqui flied  Love.  Thefe  produ&ions  gained  him  a  re- 
fpe&able  acquaintance  ;  he  was  intimate  with  Addifon,  and 
thus  became  one  of  the  writers  of  the  Spe&ator  :  but  the 
turn  of  his  mind  leading  him  to  the  church,  he  took  orders, 
was  made  one-of  the  king’s  chaplains,  and  obtained  the  li¬ 
ving  of  Welwyn  in  Hartfordlhire,  worth  about  L.  500  per 
annum ,  but  he  never  rofe  to  higher  preferment-  For  fome 
years  before  the  death  of  the  late  prince  of  Wales,  Dr 
Young  attended  his  court  pretty  conftantly  ;  but  upon  his 
deceafe  all  his  hopes  of  church  preferment  vamfhed  ;  how¬ 
ever,  upon  the  death  of  Dr  Hales,  he  was  taken  into  the 
ferviceof  the  princefs-dowager  of  Wales,  and  fucceeded  him 
as  her  privy  chaplain.  When  pretty  far  advanced  in  life,  he 
married  the  lady  Elizabeth  Lee,  daughter  of  the  late  earl 
of  Litchfield.  This  lady  was  a  widow,  and  had  an  amiable 
fon  and  daughter,  who  both  died  young.  What  he  felt  for 
their  lofs,  as  well  as  for  that  of  his  wife,  is  finely  exprefied 
in  his  Night  Thoughts,  in  which  the  young  lady  is  charac- 
terifed  under  the  name  of  Narcifia  ;  her  brother  by  that  of 
Philander  ;  and  his  wife,  though  namelefs,  is  frequently 
mentioned;  and  he  thus,  in  an  apoilrophc  to  death,  deplores 
the  lofs  of  all  the  three. 

Jnfatiate  areher,  could  not  once  fnffice ! 

Thy  fhaft  flew  thrice,  and  thrice  my  peace  was  fiain, 

And  thricy  ere  thrice  yon  moon  renew’d  her  horn. 

He  wrote  three  tragedies,  The  Revenge ,  Bufirts ,  and  The 
Brothers .  His  fatires,  called  Love  of  Fame  the  univerfal 
Pafjion ,  are  by  many  efieemed  his  principal  performance ; 
though  Swift  faid  the  poet  fhould  have  been  either  more 
angry  or  more  merry  :  they  have  been  characlerifed  as  a 
firing  of  epigrams  written  on  one  fubjeft,  that  tire  the  read¬ 
er  before  he  gets  through  them.  His  Complaint ,  or  Night 
Thoughts ,  exhibit  him  as  a  moral  and  melancholy  poet,  and 
are  elleemed  his  mallerpiece.  They  form  a  fpecies  of  poe¬ 
try  peculiarly  his  own,  and  in  which  he  has  been  unrival¬ 
led  by  all  tliofe  who  attempted  to  write  in  this  manner. 
They  were  written  under  the  recent  prefiure  of  his  forrow 
for  the  lofs  of  his  wife,  daughter,  and  fon  in  law  ;  they 
are  addrefled  to  Lorenzo,  a  man  of  pleafure  and  the 
world,  ar.d  who,  as  it  is  infmuated  by  fome,  is  his  own 
fori,  but  then  labouring  under  his  father’s  difpleafure.  As 
a  profe-writer,  he  arraigned  the  prevailing  manners  of  his 
time,  in  a  work  called  The  Centaur  not  Fabulous  ;  and  when 
he  was  above  80  years  of  age,  publifhed  Conjectures  on  Origi¬ 
nal  Compfttion.  He  publifhed  fome  other  pieces  ;  and  the 
whole  of  his  works  are  colle&ed  in  4  and  5  vols  1 2 mo.  Dr 
Young’s  turn  of  mind  was  naturally  folemn;  and  he  ufually, 

when 
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vO’Ken  at  home  In  the  country,  fpent  many  hours  of  the  day 
walking  in  his  own  church  yard  among  the  tombs.  His 
conversation,  his  writings,  had  all  a  reference  to  the  life  af¬ 
ter  this  ;  and  this  turn  of  difpofitiort  mixed  itfelf  even  with 
his  improvements  in  gardening.  He  had,  for  inftance,  an  ah 
Cove  with  a  bench,  fo  painted  near  his  houfe,  that  at  a  dif- 
tance  it  looked  as  a  real  one  which  the  fpedlator  was  then 
approaching.  Upon  coming  up  near  it,  however,  the  de¬ 
ception  was  perceived,  and  this  motto  appeared,  Invifibilia  nm 
declpiuniy  “  The  things  unfeen  do  not  deceive  us.”  Yet, 
notwithftanding  this  gloominefs  of  temper,  he  was  fond  of 
innocent  fports  and  amufement ;  he  inflituted  an  affembly 
and  k  bowling-green  in  the  pariffi  of  which  he  was  re&or, 
and  often  promoted  the  gaiety  of  the  company  in  perfon. 
His  wit  was  generally  poignant,  and  ever  levelled  at  thofe 
who  teftified  any  contempt  for  decency  and  religion.  His 
epigram,  fpoken  extempore  upon  Voltaire,  is  well  known  ; 
who  happening  in  his  company  to  ridicule  Milton,  and  the 
allegorical  perfonages  of  Death  and  Sin,  Young  thus  ad- 
drafted  him  : 

Thou  art  fo  witty,  profligate,  and  thin. 

You  feem  a  Milton  with  his  Death  and  Sin. 

One  Sunday  preaching  in  office  at  St  James’s,  he  found, 
-that  though  he  ftrove  to  make  his  audience  attentive  he 
could  not  prevail.  Upon  which  his  pity  for  their  folly  got 
the  better  of  all  decorums,  and  he  fat  back  in  the  pulpit 
and  burft  into  a  flood  of  tears.  Towards  the  latter  part  of 
life  he  knew  his  own  infirmities,  and  fuffered  himfelf  to  be 
in  pupilage  to  his  houfe-keeper  ;  for  he  confidered  that,  at 
a  certain  time  of  life,  the  fecond  childhood  of  age  demand¬ 
ed  its  wonted  protection.  His  fon,  whofe  boyiffi  follies  were 
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long  obnoxious  to  paternal  feverity,  was  at  Iaft  forgiven  m 
his  will;  and  our  poet  died  regretted  by  all,  having  per¬ 
formed  all  that  man  could  do  to  fill  h:s  poll  with  dignity. 
His  death  happened  in  1 765. 

YOUTH,  that  date  of  man  in  which  he  approaches  to¬ 
wards  his  greateft  perfection  of  body. 

YPRES,  a  handfome,  large,  and  populous  town  of  the 
A  uftrian  Netherlands,  with  a  bifhop’s  fee.  It  has  a  confi- 
derable  manufactory  in  cloth  and  ferges,  and  every  year  in 
Lent  there  is  a  confiderable  fair.  It  is  one  of  the  barrier 
towns,  but  was  befieged  and  taken  by  the  French  in  1744, 
It  is  feated  on  a  fertile  plain  on  the  l  iver  Ypre,  in  E.  Long, 
2.  48.  N.  Lat.  50.  51. 

YUCCA,  Adam’s  Needle,  in  botany;  a  genus  of  plants 
of  the.  clafs  hexandria  and  order  monogyma .  The  corolla  is 
campanulate  and  patent,  there  is  no  ftyle,  the  capfule  is  tri- 
locular.  There  are  four  fpecies,  none  of  which  are  natives 
of  Britain.  All  of  them  are  exceedingly  curious  in  their 
growth,  and  are  therefore  much  cultivated  in  gardens.  The 
Indians  make  a  kind  of  bread  from  the  roots  of  this 
plant. 

YULE,  Yool,  or  /»/,  See  Iul. 

YUNX,  in  zoology,  a  genus  of  birds  of  the  order  pic** 
The  bill  is  fhort,  roundiffi,  and  pointed  ;  the  nofhils  con¬ 
cave  and  naked ;  the  tongue  very  long  and  cylindrical  ; 
there  are  two  fore  and  two  hind  claws.  There  is  only  one 
fpecies,  the  torquilla>  wry- neck,  which  is  a  native  of  Europe, 
Afia,  and  Africa,  and  is  often  feen  in  Britain.  It  is  affi- 
colonred  above,  with  light  black  and  brown  ftrokes.  Be¬ 
neath  light  brown,  with  black  fpots.  Tail  afh-colour,  with 
four  black  bars.  Weight  i^oz.  Irides  hazel.  Length  7 
inches.  Migrates. 
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tbe  24th  and  laft  letter,  and  the  19th  confonant 
of  our  alphabet  ;  the  found  of  which  is  formed  by  a 
tnotion  of  the  tongue  from  the  palate  downwards  and  up¬ 
wards  to  it  again,  with  a  fhutting  and  opening  of  the  teeth 
it  the  fame  time.  This  letter  has  been  reputed  a  double 
confonant,  having  the  found  ds  ;  but  fome  think  with  very 
little  reafon  :  and,  as  if  we  thought  otherwife,  we  often 
double  it,  as  in  puztle,  muzzle ,  &c.  Among  the  ancients, 
/j  was  a  numeral  letter,  fignifying  2000  ;  and  with  a  dafli 
added  a-top,  z  fignified  2000  times  2000,  or  4,000,000. 

In  abbreviations  this  letter  formerly  flood  as  a  mark  for 
feveral  forts  of  weights;  fometimes  it  fignified  an  ounce  and 
a  half;  and  very  frequently  it  flood  for  half  an  ounce; 
fometimes  for  the  eighth  part  of  an  ounce,  or  a  dram  Troy 
weight ;  and  it  has  in  earlier  times  been  ufed  to  exprefs  the 
third  part  of  an  ounce  or  eight  fcruples.  ZZ  were  ufed  by 

I  fome  of  the  ancient  phyficians  to  exprefs  myrrh,  and  at  pre¬ 
sent  they  are  often  ufed  to  fignify  zinziber  or  ginger. 

ZAARA,  zapara,  Sahara,  or  the  Defert ,  a  vafl  coun¬ 
try  of  Africa,  bounded  on  the  north  by  Barbary,  on  the 
call  by  Fezzan  and  Caffina,  on  the  fouth  by  Tombu&oo, 
and  on  the  weft  by  the  Atlantic  Ocean.  Zaara  contains  a 
variety  of  wandering  nations,  all  proceeding  from  Arabs, 
Moors,  and  fugitive  Portuguefe,  who  took  refuge  there 
when  the  family  of  the  Sherifs  made  themfelves  makers  of 
the  three  kingdoms  of  Barbary.  All  thefe  people  bear  in- 
dlfcriminately  the  names  of  Ndrs ,  Moors .  ox  Arabs*  They 
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are  fubdivided  into  various  nations,  of  which  the  moft  con-  Zaara 
fiderable  are  the  Mongearts,  Trafars,  and  Bracnars.  The  Zabulon 
Mongearts  lead  a  wandering  life,  and  live  chiefly  on  the  u— *v"“" 
milk  of  their  flocks,  with  a  little  barley-meal,  and  fome 
dates.  The  poorer  fort  go  naked,  except  the  females,  who 
commonly  wrap  a  clout  about  their  middle,  and  wear  a  kind 
of  bonnet  on  their  head  ;  but  the  wealthier  fort  have  a  kind 
of  loofe  gown,  made  of  blue  cailicoe,  with  large  fleeves,  that 
is  brought  them  from  Negro-land.  When  they  move  from 
one  place  to  another  for  frefti  .pafture,  water,  or  prey,  moft 
of  them  ride-on  camels,  which  have  generally  a  fort  of  fad- 
dle  between  the  bunch  and  the  neck,  with  a  ftring  or  (trap 
run  through  their  noftrils,  which  ferves  for  a  bridle  ;  and 
inftead  of  fpurs  they  ufe  a  (harp  bodkin.  Their  tents  or 
huts  are  covered  with  a  coarfe  fluff,  made  of  camel’s  hair, 
and  a  kind  of  wool  or  mofs  that  grows  on  the  palm  trees. 

Thefe  Arabs  live  here  under  the  government  of  their  fheiks 
or  cneyks ;  -as  in  Arabia,  Egypt,  and  other  places.  The 
other  two  tribes  are  rather  more  civilifed.  They  are  all 
Mahometans. 

ZABULON  (anc.  geo g.),  one  of  the  twelve  tribes; 
hounded  on  the  north  by  the  tribes  of  Aftier  and  Naph- 
thali ;  on  the  eafl  by  the  fea  of  Galilee ;  on  the  fouth  by  the 
tribe  of  IfTachar  or  the  brook  Cifon,  which  ran  between 
both;  on  the  weft  by  the  Mediterranean  ;  fo  that  it  touched 
two  feas,  or  was  bimarous. 

Zabulon  (anc.  geog,),  a  very  ftrong  town  in  the  tribe 
6  B  of 
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^acynthus  of  that  name,  on  the  Mediterranean,  firnamed  of  merit  near 
Zaleucus  ^olemais :  vicinity  to  which  makes  it  probable  that  it 

i  /.  was  alfo  Chabulon,  unlefs  either  name  is  a  faulty  reading  in 

Jofephus  ;  diftant  about  60  fladia  from  Ptolemais, 

ZACYNTHUS  (anc.  geo g.),  an  ifland  to  the  fouth  of 
Cephalenia  60  fladia,  but  nearer  to  Peloponnefus,  in  the  l- 
onian  Sea,  formerly  fubjed  to  Ulyfles,  in  compafs  above 
360  fladia,  woody  and  fruitful,  with  a  confiderable  cogno- 
rninal  town  and  a  port.  The  ifland  lies  over  agairifl  Elis, 
having  a  colony  of  Achaeans  from  Peloponnefus,  over-againft 
the  Corinthian  Gulf.  Both  ifland  and  town  are  now  called 
Zante . 

ZAFFRE,  is  the  oxyd  of  cobalt,  employed  for  painting 
pottery  ware  and  porcelain  of  a  blue  colour.  The  method 
of  preparing  it  is  as  follows  ;  The  cobalt  taken  out  of  the 
mine  is  broken  with  hammers  into  pieces  about  the  fize  of 
an  hen’s  egg  ;  and  the  ftony  involucrum,  with  fuch  other 
•heterogeneous  matters  as  are  diflinguifhable  by  the  eye,  are 
Magellan's  ieparated  as  much  as  poflible.  The  chofcn  mineral  is  then 
Cronpdt's  pounded  in  flamping  mills,  and  lifted  through  brafs  wire 
Mineralogy.  £eves#  'X'he  lighter  parts  are  wafhed  off  by  water,  and  it  is 
afterwards  put  into  a  large  flat-bottomed  arched  furnace,  re- 
fembling  a  baking  oven,  where  the  flame  of  the  wood  rever¬ 
berates  upon  the  ore  ;  which  is  occafionally  flirred  and 
turned  with  long  handled  iron  hooks  or  rakes  ;  and  the 
procefs  is  continued  till  it  ceafes  to  emit  any  fumes.  The 
oven  or  furnace  is  terminated  by  a  long  horizontal  gallery, 
which  ferves  for  a  chimney  ;  in  which  the  arfcnic,  naturally 
mixed  with  the  ore,  fublimes.  If  the  ore  contains  a  little 
bifmuth,  as  this  femi metal  is  very  fufible,  it  is  colleded  at  the 
bottom  of  the  furnace.  The  cobalt  remains  in  the  flate  of  a 
dark  grey  oxyd,  and  i3  called  zajfre.  One  hundred  pounds  of 
the  cobalt  ore  lofe  20  and  even  30  per  cent .  during  this  ope¬ 
ration,  which  is  continued  4  or  even  9  hours,  according  to 
the  quality  of  the  ore.  The  roafled  ore  being  taken  out 
from  the  furnace,  fuch  parts  as  are  concreted  into  lumps 
are  pounded  and  lifted  afrefh.  ZafFre,  in  commerce,  is 
never  pure,  being  mixed  with  two  or  rather  three  parts  cf 
powdered  flints.  A  proper  quantity  of  the  befl  fort  of 
thefe,  after  being  ignited  in  a  furnace,  are  thrown  into  wa¬ 
ter  to  render  them  friable,  and  more  eafily  reduced  to  pow¬ 
der  ;  which,  being  fifted,  is  mixed  vrith  the  zaffre,  accord¬ 
ing  to  the  before- mentioned  dofe  ;  and  the  mixture  is  put 
into  cafks,  after  being  moiftened  with  water.  This  oxyd, 
fufed  with  three  parts  of  fand  and  one  of  pot-afh,  forms  a 
blue  glafs ;  which,  when  pounded,  fifted,  and  afterwards 
ground  in  mills,  included  in  large  cafles,  forms  fmalt. 

The  blue  of  zaffre  is  the  mofl  folid  and  fixed  of  all  the 
colours  that  can  be  employed  in  vitrification.  It  fuffers  no 
change  from  the  mofl  violent  fire.  It  is  fuccefsfully  em¬ 
ployed  to  give  fhades  of  blue  to  enamels,  and  to  the  cryftal- 
glaffes  made  in  imitation  of  fome  opaque  and  tranfparent 
precious  ftones,  as  the  lapis  lazuli,  the  turquois,  the  lap- 
phire,  and  others  of  this  kind. 

ZALEUCUS,  a  famous  legiflator  of  the  Locrians,  and 
the  difciple  of  Pythagoras,  fiourifhed  500  years  B.  C.  He 
made  a  law,  fey  which  he  punifhed  adulterers  with  the  lofs 
of  both  their  eyes ;  and  his  fon  offending,  was  not  abfolved 
from  this  punifhment:  yet,  to  {how  the  father  as  well  as  the 
jufl  lawgiver,  he  put  out  his  own  right,  and  his  fon’s  left 
eye.  This  example  of  juflice  and  feverity  made  fo  flrong 
an  imprefliun  on  the  minds  of  his  fubje&s,  that  no  inflance 
was  found  of  the  commiflion  of  that  vice  during  the  reign 
of  that  legiflator.  It  is  added,  that  Zaleucus  forbad  any 
wine  being  given  to  the  fick  on  pain  of  death,  unlefs  it  was 
preferibed  by  the  phyficians ;  and  that  he  was  fo  jealous  of 
bis  laws,  that  he  ordered,  that  whoever  was  defirous  of 
changing  them,  fhould  be  obliged,  when  he  made  the  pro- 


pofal,  to  have  a  cord  about  Ins  neck,  in  order  that  he  might  Zama, 
be  immediately  firangled,  if  thofe  alterations  were  efteemed 
no  better  than  the  laws  already  eftablifhed.  Diodorus  Si¬ 
culus  attributes  the  fame  thing  to  Charondas  legiflator  of 
the  Sybarites. 

ZAMA  (anc.  geog.),  a  town  of  Chamane,  a  diftrid  of 
Cappadocia,  of  unknown  fituation. — Another  Zama,  of 
Mefopotamia,  on  the  Saocoras,  to  the  fouth  of  Nifibis.— .A 
third,  of  Numidia,  diftant  five  days  journey  to  the  weft  of 
Carthage  :  it  was  the  other  royal  refidence  of  the  kings  of 
Numidia,  hence  called  Zama  Regia.  It  flood  in  a  plain  ; 
was  ftronger  by  art  than  nature  ;  lichly  fupplied  with  every 
neceffary  ;  and  abounding  in  men,  and  every  weapon  both 
of  defence  and  annoyance. 

The  laft  of  theie  is  remarkable  for  the  decifive  battle 
fought  between  the  two  greateft  commanders  in  the  world, 
Hannibal  the  Carthaginian  and  Scipio  Africanus.  Of  this 
engagement,themoft  important  perhaps  that  ever  was  fought, 

Mr  Hooke  gives  us  the  following  account, 

“  Scipio  drew  up  his  army  after  the  Roman  manner,  ex¬ 
cept  that  he  placed  the  cohorts  of  the  Principes  diredly  be¬ 
hind  thofe  of  the  Haftati,  fo  as  to  leave  fufficient  fpace  for 
the  enemy’s  elephants  to  pafs  through  from  front  to  rear. 

C.  Laelius  was  polled  on  the  left  wing  with  the  Italian  horle, 
and  Mafmiffa  with  his  Numidians  on  the  right.  The  in¬ 
tervals  of  the  firft  line  Scipio  filled  up  with  his  Velites,  or 
light-anned  troops,  ordering  them,  upon  a  iignal  given,  to 
begin  the  battle  ;  and  in  cafe  they  were  repulfed,  or  broke 
by  the  elephants,  to  run  back  through  the  lanes  before  men¬ 
tioned,  and  continue  on  their  flight  till  they  were  got  be¬ 
hind  the  Triarii.  Thofe  that  were  wounded,  or  in  danger 
of  being  overtaken,  were  to  turn  off  to  the  right  and  left 
through  the  fpaces  between  the  lines,  and  that  way  efcape 
to  the  rear. 

“  The  army  thus  drawn  up,  Scipio  went  from  rank  to 
rank,  urging  his  foldiers  to  confider  the  confequences  of  a 
defeat  and  the  rewards  of  vidory  :  on  the  one  hand,  cer* 
tain  death  or  flavery  (for  they  had  no  town  in  Africa  flrong 
enough  to  proted  them)  ;  on  the  other,  not  only  a  lading 
fuperiority  over  Carthage,  but  the  empire  of  the  reft  of  the 
world. 

“  Hannibal  ranged  all  his  elephants,  to  the  number  of 
above  80,  in  one  front.  Behind  thefe  he  placed  his  merce. 
naries,  confiding  of  12,000  men,  Ligurians,  Gauls,  Baleares, 
and  Mauritanians. 

“  The  new  levies  of  Carthaginians  and  other  Africans, 
together  with  4000  Macedonians,  under  a  general  named 
Sopater ,  compofed  the  fecond  line.  And  in  the  rear  of  all, 
at  the  diftance  of  about  a  furlong,  he  polled  his  Italian 
troops,  in  whom  he  chiefly  confided.  The  Carthaginian 
horfe  formed  Ins  right  wing,  the  Numidians  his  left. 

“  He  ordered  their  feveral  leaders  to  exhort  their  troops 
not  to  be  difeouraged  by  their  own  weaknefs,  but  to  place 
the  hope  of  vidory  in  him  and  his  Italian  army  ;  and  parti¬ 
cularly  directed  the  captains  of  the  Carthaginians  to  repre- 
fent  to  them  what  would  be  the  fate  of  their  wives  and  chil¬ 
dren  if  the  event  of  this  battle  fhonld  not  prove  fuccefsfuL 
The  geneial  himfelf,  walking  through  the  ranks  of  his  Ita¬ 
lian  troops,  called  upon  them  to  be  mindful  of  the  17  cam¬ 
paigns  in  which  they  had  been  fellow-foldiers  with  him ;  and 
of  that  conftant  feries  of  vidories  by  which  they  had  extiii- 
guilhed  in  the  Romans  all  hope  of  ever  being  conquerors. 

He  urged  them  to  remember,  abs>ve  all,  the  battles  of  Tre- 
bia,  Thrafymenus,  and  Cannae  ;  with  any  of  which  the  ap¬ 
proaching  battle  was  in  no  wife  to  be  compared,  either 
with  refped  to  the  bravery  or  the  number  of  the  enemy. 

<  The  Romans  were  yet  unfoiled,  and  in  the  height  of  their 
flrength,  when  you  firft;  met  them  in  the  field  \  neverthelefe 

you 
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you  vanquifhed  them.  The  foldiers 
'  ther  the  children  of  the  vanquifhed,  or  the  remains  ofthofe 
whom  you  have  often  put  to  flight  in  Italy.  Maintain 
therefore  your  general’s  glory  and  your  own,  and  eftablifh 
to  yourfelves  the  name  of  invincible,  by  which  you  are  be¬ 
come  famous  throughout  the  world.’ 

“  When  the  Numidiana  of  the  two  armies  had  fkirmifh- 
ed  a  while,  Hannibal  ordered  the  managers  of  the  elephants 
to  drive  them  upon  the  enemy.  Some  of  the  beafts,  fright¬ 
ened  at  the  noife  of  the  trumpets  and  other  inftruments 
of  war  which  founded  on  all  fides,  immediately  ran  back 
amongft  the  Numidians  of  the  Carthaginian  left  wing,  and 
put  them  into  confufion  ;  which  Mafiniffa  taking  advantage^ 
of,  entirely  routed  them.  Great  deftru£tion  was  made  of 
the  Velites  by  the  reft  of  the  elephants,  till  thefe  alfo  being 
terrified,  fome  of  them  ran  through  the  void  fpaces  of  the 
Roman  army  which  Scipio  had  left  for  that  purpofe ;  others 
falling  in  among  the  cavalry  of  the  enemy’s  right  wing,  gave 
Lselius  the  fame  opportunity  againft  the  Carthaginian  horfe 
as  had  been  given  to  Mafiniffa  againft  the  Numidian,  and  of 
which  the  Roman  did  not  fail  to  make  the  fame  ufe.  Af¬ 
ter  this  the  infantry  of  the  foremoft  lines  joined  battle. 
Hannibal’s  mercenaries  had  the  advantage  in  the  beginning 
of  the  conflid. ;  but  the  Roman  Haftati,  followed  and  en¬ 
couraged  by  the  Principes,  who  exhorted  them  to  fight 
manfuily,  and  fhowed  themfelves  ready  to  affift  them,  brave¬ 
ly  fuftained  the  attack,  and  at  length  gained  ground  upon 
the  enemy.  The  mercenaries  not  being  feafonably  fupport- 
ed  by  their  fecond  line,  and  therefore  thinking  themfelves 
betrayed,  they  in  their  retreat  fell  ftirioufly  upon  the  Afri¬ 
cans;  fo  that  thefe,  the  Haftati  coming  up,  were  obliged  to 
fight  for  fome  time  both  againft  their  own  mercenaries  and 
the  enemy.  When  the  two  Carthaginian  lines  had  ceafed 
their  mutual  rage,  they  joined  their  ftrength  ;  and  though 
now  but  a  mere  throng  of  men,  broke  the  Haftati :  but 
then  the  Principes  advancing  to  the  afiiftance  of  the  latter, 
reftored  the  battle  ;  and  moft  of  the  Africans  and  mercena¬ 
ries  were  here  cutoff.  Hannibal  did  not  advance  to  their 
relief,  the  Roman  Triarii  not  having  yet  engaged,  and  the 
Principes  being  ftill  in  good  order ;  and  left  the  routed  A- 
fricans  and  mercenaries  fhould  break  the  ranks  of  his  Italian 
foldiers,  he  commanded  thefe  to  prefent  their  fpears  at  thofe 
who  fled  to  them  for  protection,  which  obliged  the  runa¬ 
ways  to  move  off  to  the  right  and  left. 

“  The  ground  over  which  the  Romans  muft  march  be-^ 
fore  they  could  attack  Hannibal  being  ftrewed  with  heaps 
of  dead  bodies  and  weapons,  and  being  flippery  with  blood, 
Scipio  feared  that  the  order  of  his  battalions  would  be 
broke,  ihould  he  pafs  it  haftily.  To  avoid  this  mifehief,  he 
commanded  the  Haflati  to  give  over  the  purfuit,  and  halt 
where  they  were,  oppolite  to  the  enemy’s  centre  :  after 
which,  having  fent  all  his  wounded  to  the  rear,  he  advanced 
leifurely  with  the  Principes  and  Triarii,  and  placed  them 
on  the  wings  of  the  Haftati.  Then  followed  a  fharp  en¬ 
gagement,  in  which  victory  w*as  long  and  eagerly  difputed. 
It  would  feem  that  the  Romans,  though  fuperior  in  num¬ 
ber,  were  orxe  upon  the  point  of  lofing  the  day  ;  for  Poly¬ 
bius  tells  us,  that  Mafiniffa  and  Lselius  came  very  feafon- 
ably,  and  as  if  fent  from  heaven,  to  their  afiiftance.  Thefe 
generals  being  returned  from  the  purfuit  of  the  cavalry,  fell 
luddenly  upon  the  rear  of  Hannibal’s  men,  moft  of  whom 
were  cut  eff  in  their  ranks and  of  thofe  that  fled,  very 
few  efcaped  the  horfe,  the  country  all  around  being  a 
plain. 

“  There  died  of  the  Carthaginians  in  the  fight  above 
20,000,  and  almoft  the  like  number  were  taken  prifoners. 
The  lofs  on  the  fide  of  the  Romans  amounted  to  about 
2000  men.  Hannibal  efcaped  with  a  few  horfe  to  Adru- 
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now  before  us  are  ei-  metum,  having  performed  every  thing  in  the  engagement Zaneoebtt 
which  could  be  expe&ed  from  a  great  general.  His  army  Za;[fc# 
(fays  Polybius)  could  not  have  been  more  fkilfully  drawn  ,_v- — j 
up.  For  as  the  order  of  the  Roman  battalions  makes  it 
extremely  difficult  to  break  them,  the  Carthaginian  wifely 
placed  his  elephants  in  the  front,  that  they  might  put  the 
enemy  in  confufion  before  the  armies  fttould  engage.  In 
his  firft  line  he  placed  the  mercenaries ;  men  bold  and  ac¬ 
tive,  but  not  well  difeiplined,  that  by  their  impetuofity  he 
might  give  a  check  to  the  ardour  of  the  Romans.  The 
Africans  and  Carthaginians,  whofe  courage  he  doubted, 
he  polled  in  the  middle  between  the  mercenaries  and  his 
Italian  ioldiers,  that  they  might  be  forced  to  fight,  or  at 
kail  that  the  Romans,  by  flaughtering  them,  might  fatigue 
themfelves  and  blunt  their  weapons.  Laft  of  all,  he  drew 
up  the  troops  he  had  difeiplined  himfelf,  and  in  whom  he 
chiefly  confided,  at  a  good  diftance  from  the  fecond  line, 
that  the  might  not  be  broken  by  the  route  of  the  Africans 
and  mercenaries,  and  kept  them  in  referve  for  a  vigorous  at¬ 
tack  upon  a  tired  and  weakened  enemy.” 

ZANGUEBAR,  a  country  in  Africa,  lying  on  the 
eaftern  coaft,  between  three  degrees  of  north  latitude,  and 
1 8  fouth.  It  includes  feveral  petty  kingdoms,  in  which 
the  Portuguefe  have  various  fettlements.  The  inhabitants, 
except  thofe  converted  by  the  Portuguefe,  are  all  Mahome¬ 
tans  or  idolaters  ;  and  the  latter  much  the  more  numerous. 

The  names  of  the  principal  territories  are  Afom&aza,  La- 
mont  Melinda ,  Quio/a,  and  Mofamblque .  The  Portuguefe 
have  built  feveral  forts  in  Mombaza  and  Mofambique,  and 
have  fettled  feveral  colonies  there.  They  trade  with  the 
negroes  for  fiaves,  ivory,  gold,  oftrich-feathers,  wax,  and 
drugs.  The  productions  are  much  the  fame  as  in  other 
parts  of  Africa  between  the  tropics. 

ZANONIA,  in  botany  ;  the  name  of  a  genus  of  plants 
of  the  order  dixcia ,  clafs  pentandria.  The  chara&ers  are 
thefe  :  it  produces  feparate  male  and  female  flowers ;  in  the 
male  flower  the  cup  is  a  perianthium,  compofed  of  three 
leaves  of  an  oval  figure,  expanding  every  way,  and  fhorter 
than  the  flower ;  the  flower  is  monopetalous,  but  divided 
into  five  fegments,  and  has  an  open  mouth  ;  the  fegments 
are  j3gged,  and  are  equal  in  fize,  and  bend  backwards  ;  the 
ftamina  are  five  filaments  of  the  length  of  the  cup,  handing 
open  at  their  ends,  and  terminated  by  fimple  apices  ;  the  fe¬ 
male  flowers  grow  on  feparate  plants,  and  have  the  cup  and 
flower  the  fame  as  in  the  male,  only  that  the  cup  ftands 
upon  the  germen  of  the  piftil ;  tliis  germen  is  oblong,  and 
from  it  are  propagated  three  reflex  conic  ftyles ;  the  dig* 
mata  are  bifid  and  curled ;  the  fruit  is  a  long  and  very  large 
berry,  truncated  at  the  end,  and  very  fmall  at  the  bafe  ;  it 
contains  three  cells,  and  has  a  curled  future  near  the  apex  ; 
the  feeds  arc  two  ;  they  are  of  an  oblong  figure,  and  flat* 

There  is  one  fpecies,  the  indie  a. 

Z  ANTE,  an  ifland  of  the  Mediterranean,  near  the  coaft 
of  the  Morea,  19  miles  fouth-eaft  of  the  ifland  of  Cephalonia, 
belonging  to  the  Venetians.  •  It  is  about  24  miles  in  length 
and  12  in  breadth,  and  very  pleafant  and  fertile;  but  its 
principal  riches  confift  in  currants,  with  which  it  greatly 
abounds.  They  are  cultivated  in  a  very  large  plain,  under 
the  (helter  of  mountains  on  the  (hot e  of  this  ifland;  for 
wThich  reafon  the  fun  has  greater  power  to  bring  them  to 
perfed  maturity.  The  town  called  Zante  may  contain  near 
20, oco  inhabitants;  the  whole  ifland  contains  about  40,000. 

The  houfes  are  low,  on  account  of  the  frequent  earthquakes, 
for  fcarce  a  year  paffes  without  one  ;  however,  they  do  no 
great  damage.  *  The  natives  fpeak  both  Greek  and  Italian. 

There  are  very  few  Roman  Catholics  among  them  ;  but 
they  have  a  bilhop  as  well  as  the  Greeks.  This  place  has 
no  fortifications,  but  there  is  a  fortrefs  upon  an  eminence 
6  ]3  a  planted 
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pIa!UetI  In  one  part  of  this  inland  is  a  place 

which  fh«kes  when  trod  upon  like  a  quagmire  ;  and  a  fpring 
which  throws  out  a  great  deal  of  bitumen,  efpecially  at  the 
Uime  of  an  earthquake.  It  ferves  inftead  of  pitch  to  pay 
the  bottoms  of  the  (hips,  and  about  100  barrels  in  a  year 
are  ufed  for  this  purpole.  There  are  about  50  villages  in 
the  ifland ;  but  no  other  large  town  befide  Zante.  It  is 
feated  on  the  eaftern  fide  of  the  idand,  and  has  a  good  har¬ 
bour.  The  Englilh  and  Dutch  have  each  a  fa&ory  and 
conful  here.  E.  I,ong.  21.  3.  N.  Lat.  37.  53. 

ZAN  fiHOXYLUM,  the  tooth ach-tree,  in  botany  ; 
a  genus  of  plants  of  the  clafs  of  diced  a,  and  order  of  pen- 
tan  dria  ;  and  in  the  natural  fyltem  arranged  under  the  46th 
order,  Hederacea .  The  calyx  is  quinquepartite  ;  there  is 
no  corolla  ;  the  female  flower  has  five  piflils  and  as  many 
monofpermous  capfules.  There  are  two  fpecies,  the  clava 
her culis ,  and  the  trifoliatum  ;  neither  of  which  are  natives 
of  Britain. 

ZAPATA,  a  kind  of  feaft  or  ceremony  held  in  Italy, 
in  the  courts  of  certain  princes,  on  St  Nicholas’s  day  ; 
wherein  people  hide  prefents  in  the  fhoes  or  flippers  of 
thofe  they  would  do  honour  to,  in  fuch  a  manner  as  may 
iurprife  them  on  the  morrow  when  they  come  to  drefs ; 
being  done  in  imitation  of  the  pradlice  of  St  Nicholas,  who 
ufed  in  the  night-time  to  throw  purfes  of  money  in  at  the 
windows  to  marry  poor  maids  withal. 

ZEA,  Indian  Corn,  in  botany;  a  genus  of  plants  of 
the  clafs  monacia,  order  triandria .  The  male-flowers  are 
placed  on  diftindl  fpikes  ;  the  calyx  is  a  bifiorous,  beardlefs 
glume  ;  the  corolla  a  beardlefs  glume  ;  the  female  calyx  is 
a  bivalve  glume,  as  is  the  corolla.  There  is  one  filiform, 
pendulous  ftyle ;  the  feeds  are  folitary  and  buried  in  an 
oblong  receptacle.  There  is  only  one  fpecies,  the  Mays, 
maize.  The  Indians  in  New  England,  and  many  other 
parts  of  America,  had  no  other  vegetable  but  maize  or  In¬ 
dian  com  for  making  their  bread.  They  call  it  <weachin  ; 
and  in  the  United  States  of  America  there  is  much  of  the 
bread  of  the  country  made  of  this  grain,  not  of  the  Eu- 
ropean  corn.  In  Italy  and  Germany  alfo  there  is  a  fpecies 
of  maize  which  is  the  food  of  the  poor  inhabitants. 

The  ear  of  the  maize  yields  a  much  greater  quantity  of 
grain  than  any  of  our  corn  ears.  There  are  commonly 
about  eight  rows  of  grain  in  the  ear,  often  more,  if  the 
ground  be  good.  Each  of  thefe  rows  contains  at  leaft  30 
grains,  and  each  of  thefe  gives  much  more  flour  than  a 
grain  of  any  of  our  corn.  The  grains  are  ufually  either 
white  or  yellow  ifh;  but  fometimes  they  are  red,  bluifh,  green- 
ifh,  or  olive-coloured,  and  fometimes  flriped  and  variega¬ 
ted.  This  fort  of  grain,  though  fo  efTentially  neceffary  to 
the  natives  of  the  place,  is  yet  liable  to  many  accidents. 

It  does  not  ripen  till  the  end  of  September;  fo  that  the 
rains  often  fall  heavy  upon  it  while  on  the  ftalk,  and  the 
birds  in  general  peck  it  when  it  is  foft  and  unripe.  Na¬ 
ture  has,  to  defend  it  fiom  thefe  accidents,  covered  it  with 
a  thick  hufk,  which  keeps  off  flight  rains  very  well ;  but 
the  birds,  if  not  frighted  away,  often  eat  through  it,  and 
devour  great  quantity  of  the  grain. 

There  are  three  or  four  varieties  of  maize  in  different 
parts  of  America.  That  of  Virginia  is  very  tall  and  robuft, 
growing  to  feven  or  eight  feet  high  ;  that  of  New  England 
is  fhorter  and  lower.  And  the  Indians  farther  up  in  the 
country  have  a  yet  fmaller  kind  in  common  ufe.  The 
ftalk  of  the  maize  is  joined  like  the  fugar-cane ;  it  is  very 
foft  and  juicy,  and  the  juice  is  fo  fweet  and  faccharine,  that 
a  fyrup,  as  fweet  as  that  of  fugar,  has  been  often  made  of  it ; 
2nd  things  fweetened  with  it  have  been  found  not  diftin- 
guifhable  from  thofe  done  with  fugar.  It  h?.3  not  been 
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tried  yet  whether  it  will  cryflaliize  into  fugar ;  but  in  all 
probability  it  will.  * 

I  he  Americans  plant  this  com  any  time  from  the  be¬ 
ginning  of  March  to  the  beginning  of  June  ;  but  the  beft 
eafon  is  the  middle  of  April.  The  favage  Indians,  who 
knew  nothing  of  our  account  of  months,  ufed  to  guide 
themfelves  in  the  feed-time  of  this  tifeful  plant  by  the  bud- 
ding  of  fome  particular  trees  of  that  country,  and  by  the 
coming  up  of  a  fort  of  fifh  into  their  rivers  which  they  call 
the  aloof e.  Thefe  things  were  both  fo  regular,  that  they 
were  111  no  danger  of  miftaking  the  time. 

I  he  manner  of  planting  maize  is  in  rows,  at  equal  dis¬ 
tances,  every  way  about  five  or  fix  feet.  They  open  the 
earth  with  a  hoe,  taking  away  the  furface  to  three  or  four 
inches  deep,  and  of  the  breadth  of  the  hoe;  they  then  throw 
in  a  little  of  the  finer  earth,  fo  as  to  leave  the  hoe  four 
inches  deep  or  thereabouts,  and  In  each  of  thefe  holes  they 
p  ace  four  or  five  grains  at  a  little  diftance  from  one  ano¬ 
ther.  If  two  or  three  of  thefe  grow  up,  it  is  very  well  ^ 
fome  of  them  are  ufually  deftroyed  either  by  the  birds  or 
other  animals. 

When  the  .young  plants  appear,  they  hoe  up  the  weeds 
110m  time  to  time;  and  when  the  ftalk  gathers  fome  ftrength, 
they  raife.the  earth  a  little  about  it,  and  continue  this  at 
every  hoeing  till  it  begins  to  put  forth  the  ears ;  then  they 
enlarge  the  hill  of  earth,  round  the  root,  to  the  fize  of  a 
hop-hill,  and  after  this  they  leave  it  till  the  time  of  harveft, 
without  any  farther  care.  When  they  gather  the  ears,  they 
either  immediately  ftrip  off  the  corn,  or  elfe  hang  up  the 
ears,  tied  in  traces  at  diftances  from  one  another ;  for  if 
they  are  laid  near  together,  they  will  heat  and  rot  or  clfe 
fprout  and  grow ;  but  kept  cool  and  feparate,  they  will  re¬ 
main  good  all  the  winter.  The  beft  method  is  to  threfh 
out  the  corn  as  foon  as  the  harveft  is  over,  to  dry  it  well 
on  mats  in  the  fun,  and  then  lay  it  up  in  holes  of  the 
ground,  well  fined  with  mats,  grafs,  or  the  like,  and  after¬ 
wards  covered  at  top  with  more  earth.  The  moft  careful 
among  the  Indians  ufe  this  method,  and  this  fort  of  fubter- 
ranean  granary  always  proves  good. 

^  Phe  ufes  of  this  plant  among  the  Indians  are  very  many. 
The  great  article  is  the  making  their  bread  of  it  ;  but  be- 
fides  this,  the  ftalks,  when  cut  up  before  they  are  too  much 
dried,  are  an  excellent  winter  food  for  cattle  ;  but  they 
ufually  leave  them  on  the  ground  for  the  cattle  to  feed 
The  hulks  about  the  ear  are  ufually  feparated  from 
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the  reft,  and  make  a  particular  fort  of  fodder,  not  inferior’ 
to  our  hay.  The  Indian  women  have  a  way  of  flitting  them 
into  narrow  parts,  and  they  then  weave  them  artificially 
into  bafkets  and  many  other  toys.  The  original  way  of 
eating  the  grain  among  the  Indians  was  this  :  they  boiled 
it  whole  in  water  til]  it  fwelled  and  became  tender,  and  then 
they  fed  on  it  either  alone  or  eat  it  with  their  fifii  and  ve- 
mfon  inftead  of  bread.  After  this,  they  found  the  way  of 
boiling  it  into  a  fort  of  pudding,  after  bruifing  it  in  a  mor¬ 
tar  ;  but  the  way  of  reducing  it  to  flour  is  the  beft  of  all. 
They  do  this  by  parching.it  carefully  in  the  fire,  without 
burning,  and  then  beating  it  in  mortars  and  fifting  it.  This 
fiour.they  lay  up  in.  bags  a3  their  conftant  provifion,  and 
take  it  out  with  them  when  they  go  to  war,  eating  it  either 
dry  or  with  water.  The  Englifh  have  contrived,  by  mix¬ 
ing  it  into  a  ftiff  pafte,  either  by  itfelf  or  with  rye  or 
\vheat-meal,  fermenting  it  with  leaven  or  yeaft,  and  baking 
it  in  a  hot  oven,  to  make  good  bread  of  it.  They  have 
likewife  found  out  a  method  of  making  good  beer,  either 
of  the  bread  or  by  malting  the  grain. 

ZEAL,  pafiionate  ardour  for  any  perfon  or  C3ufe.  It  is 
moft  frequently  ufed  to  denote  a  ftrong  and  warm  attach¬ 
ment 
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Zeal  I  meat  to  the  diftinguifhing  do&rines  or  worfhip  of  feme  par¬ 
ticular  fed  of  Chriftians.  Thus  we  fay,  a  zealous  Calvmift , 
Armlnian ,  or  Papjl ;  though  we  may  likewife  with  the  great- 
eft  propriety  fay  of  an  upright  and  benevolent  man,  that  he 
is  zealous  of  good  works, 

ZEALAND,  the  chief  of  the  Danifh  iflands,  is  fituated 
at  the  entrance  of  the  Baltic  Sea,  bounded  by  the  Schag- 
gerrac  Sea  on  the  north  ;  by  the  Sound,  which  feparates  it 
from  Schonen,  on  the  eaft  ;  by  the  Baltic  Sea  on  the  fouth ; 
and  by  the  ftrait  called  the  Great  Belt,  which  feparates  it 
from  the  ifland  of  Funen,  on  the  weft  ;  being  of  a  round 
figure,  near  200  mile3  in  circumference  :  the  chief  town  is 
Copenhagen. 

Zealand,  is  alfo  a  province  of  the  United  Netherlands, 
confiding  of  eight  iflands,  which  lie  in  the  mouth  of  the 
river  Scheld,  bounded  by  the  province  of  Holland,  from 
which  they  are  feparated  by  a  narrow  channel  on  the  north; 
by  Brabant  on  the  eaft  ;  by  Flanders,  from  which  they  are 
feparated  by  one  of  the  branches  of  the  Scheld,  on  the 
fouth  ;  and  by  the  German  Ocean  on  the  weft. 

New  Zealand ,  a  country  of  Afia,  in  the  South  Pacific 
Ocean,  firft  difeovered  by  Tafman,  the  Dutch  navigator, 
in  the  year  1642,  who  gave  it  the  name  of  Staten  Land , 
though  it  has  been  generally  diftinguifhed  in  our  maps  and 
charts  by  the  name  of  New  Zealand ,  and  was  fuppofed  to 
be  part  of  a  fouthern  continent :  but  it  is  now  known,  from 
the  late  difeoveries  of  Captain  Cook  who  failed  round  it, 
to  confift  of  two  large  iflands,  divided  from  each  other  by 
a  ftrait  four  or  five  leagues  broad.  They  are  fituated  be¬ 
tween  the  latitudes  of  34  and  48  degrees  fouth,  and  be¬ 
tween  the  longitudes  of  166  and  180  degrees  eaft  from 
Greenwich.  One  of  thefe  iflands  is  f@r  the  moft  part 
mountainous,  rather  barren,  and  but  thinly  inhabited  ;  but 
the  other  is  much  more  fertile,  and  of  a  better  appearance. 
In  the  opinion  of  Sir  Jofeph  Banks  and  Dr  Solander, 
every  kind  of  European  fruits,  grain,  and  plants,  would 
flourifli  here  in  the  utmoft  luxuriance.  From  the  vegeta¬ 
bles  found  here,  it  is  fuppofed  that  the  winters  are  milder 
than  thofe  in  England,  and  the  fummers  not  hotter,  though 
more  equally  warm  ;  fo  that  it  is  imagined,  that  if  this 
country  were  fettled  by  people  from  Europe,  they  would, 
with  moderate  induftry,  be  foon  fupplied,  not  only  with 
the  neceffaries,  but  the  luxuries  of  life,  in  great  abundance. 
Here  are  forefts  of  vaft  extent,  filled  with  very  large  tim¬ 
ber  trees;  and  near  400  plants  were  found  here  that  had 
not  been  deferibed  by  the  naturalifls.  The  inhabitants  of 
New  Zealand  are  ftout  and  robuft,  and  equal  in  ftature  to 
the  largeft  Europeans.  Their  colour  in  general  is  brown, 
but  in  few  deeper  than  that  of  the  Spaniard  who  has  been 
expofed  to  the  fun,  and  in  many  not  fo  deep  ;  and  both 
fexes  have  good  features.  Their  drefs  is  very  uncouth, 
and  they  mark  their  bodies  in  a  manner  fimilar  to  the  inha¬ 
bitants  of  Otaheite,  and  w  hich  is  called  tattowing.  Their 
principal  weapons  are  lances,  darts,  and  a  kind  of  battle- 
axes  ;  and  they  have  generally  fhown  themfelves  very  hoftile 
to  the  Europeans  who  have  viiited  them. 

ZEALOTS,  an  ancient  fe&  of  the  Jews,  fo  called  from 
their  pretended  zeal  for  God's  law  and  the  honour  of  re¬ 
ligion. 

ZEBRA,  in  zoology.  See  Equus. 

ZEBU,  in  zoology ;  a  name  given  by  M.  de  Buffon  to 
the  bos  indicus  of  Linnasus.  See  Bos,  vi. 

ZECHARIAIi,  a  canonical  book  of  the  OldTeftament. 
See  Scrittuke,  ti°  80. 

ZECHIN,  or  Zecchino.  See  Sequin. 

ZEDOARY,  in  the  materia  medica.  See  K^mpferia, 
ZELL,  a  city  of  Germany  in  the  circle  of  Lower  Sa« 


xony,  capital  of  the  duchies  of  Zell  and  Lunenburg,  fituated 
at  the  confluence  of  the  rivers  Aller  and  Fnhfe,  30  miles 
north  of  Hanover,  and  40  fouth  of  Lunenburg.  E.  Long. 
10.  12.  N.  Lat.  52.  49. 

ZEMBLA  Nova,  a  very  large  ifland,  lying,  in  .  the 
Northern  Ocean,  to  the  north  of  Ruftia,  from  which  it  is 
feparated  by  the  ftrait  of  Waigate.  It  has  no  inhabitants 
except  wild  beafts,  particularly  white  foxes  and  bears.  In 
1595  a  Dutch  veffel  was  eaft  away  on  the  coaft,  r.nd  the 
fhip’s  company  were  obliged  to  winter  here  ;  but  they  did 
not  fee  the  fun  from  the  fourth  of  November  to  the  begins 
ning  of  February,  and  had  great  difficulty  to  keep  themfelvea 
from  being  frozen  to  death. 

ZEMINDAR.  See  Hindostan,  Vol.  VIII.  page 
585. 

ZEND,  or  Zendavesta,  a  book  aferibed  to  Zoroafter* 
and  containing  his  pretended  revelations ;  which  the  ancient 
Magicians  and  modern  Perfees,  called  alfo  Gaurs>  obferve  and 
reverence  in  the  fame  manner  as  the  Chriftians  do  the 
Bible,  and  the  Mahometans  the  Koran,  making  it  the  foie 
rule  both  of  their  faith  and  manners.  The  word,  it  is  faid, 
originally  fignifies  any  inftrument  for  kindling  fire,  and  is  ap¬ 
plied  to  this  book  to  denote  its  aptitude  ior  kindling  the 
flame  of  religion  in  the  hearts  of  thofe  who  read  it. 

The  Zend  contains  a  reformed  fyftem  of  Magianifm  $ 
teaching  that  there  is  a  Supreme  Being,  eternal,  iclf-exift- 
ent,  and  independent,  who  created  both  light  and  darknefs, 
out  of  which  he  made  all  other  things  ;  that  thefe  are  in  a 
ftate  of  conflidf,  which  will  continue  till  the  end  of  the 
world  ;  that  then  there  fhall  be  a  general  refurre&ion  and 
judgment ;  and  that  juft  retribution  fhall  be  rendered  unto 
men  according  to  their  works ;  that  the  angel  of  darknefs 
with  his  followers  fhall  be  configned  to  a  place  of  everlaftiag 
darknefs  and  punifhment,  and  the  angel  of  light  with  his 
difciplcs  introduced  into  a  ftate  of  everlafting  light  and  hap- 
pinels  ;  after  which  light  and  darknefs  fhall  no  more  interfere 
with  each  other.  The  Zend  alfo  enjoins  the  conftant  main¬ 
tenance  of  facred  fires  and  fire-temples  for  religious  worfhip; 
the  diftin&ion  of  clean  and  unclean  beafts  ;  the  payment  of 
tithes  to  priefts,  which  are  to  be  of  one  family  or  tribe  ;  a 
multitude  of  wafhings  and  purifications,  refembling  thofe  ot 
the  Jewifh  law  ;  and  a  variety  of  rules  and  exhortations  for 
the  exercife  of  benevolence  and  charity. 

In  this  book  there  are  many  paffages  evidently  taken  out 
of  the  Scriptures  of  the  Old  Teftament,  particularly  out  ofc 
the  Pfalms  of  David  :  The  author  reprefents  Adam  and  Eve 
as  the  firft  parents  of  all  mankind,  gives  in  fubftance  the 
fame  account  of  the  creation  and  deluge  with  Mofes,  differ¬ 
ing  indeed  with  regard  to  the  former,  by  converting  the  fix 
days  of  the  Mofaic  account  into  fix  times,  comprehending 
in  the  whole  365  days;, and  fpeaks  alfo  of  Abraham,  Jo¬ 
feph,  Mofes,  and  Solomon.  Moreover,  Dr  Baumgarten 
afferts,  that  this  work  contains  do&rines,  opinions,  and  fa&s, 
actually  borrowed  from  the  Jews,  Chriftians,  and  Mahome* 
tans  ;  whence,  and  from  other  circumftances,  he  concludes 
that  both  the  hiftory  and  writings  of  this  prophet  were  pro* 
bably  invented  in  the  later  age8,  when  the  fire-worfhippers 
under  the  Mahometan  government  thought  fit  to  vindicate 
their  religion  from  the  fufpicion  of  idolatry. 

At  whatever  period  the  Zend  may  have  been  written, 
wc  are  affured  by  Dr  Hyde  that  it  is  in  the  pure  old  Per- 
fian  language,  and  in  tire  chara£ler  called  Peplavi,  Some 
parts  of  it  contain  the  original  text,  and  others  Zoroafter’s 
fecond  thoughts  fubjoined,  for  explaining  more  fully  his 
do&rine.  Thefe  were  occafioned  by  the  oppofition  of  ad- 
verfaries,  and  unforefeen  circumftances  wrhich  occurred  du- 
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ago,  when  the  oldPerfian  language  had  become  antiquated  and 
little  under  Hood,  one  of  the  deftours  or  high-priefts  among 
the  Per  fee  a  compofed  the  Sadda ,  which  is  a  compendium  in 
the  vulgar  or  modern  Perfic  tongue,  of  thofe  parts  of  theZend 
that  relate  to  religion,  or  a  kind  of  code  ot  canons  and  pre¬ 
cepts,  drawn  from  the  theological  writings  of  Zoroafter, 
ferving  as  an  authoritative  rule  of  faith  and  pra&ice  for  his 
followers.  rI  Lis  Sadda  is  written  in  a  low  kind  of  Perfic 
verle,  and,  as  Dr  Hyde  informs  ns,  it  is  honor um  mala - 
rum  jar  moo,  having  many  good  and  pious  things,  and  others 
very  fiiper dilious  and  trifling.  See  Persees  aud  Zoroas- 

TE  R. 

ZENll  H,  in  p.dronomy,  the  vertical  point,  or  a  point 
in  the  heavens  diredtly  over  our  heads. 

ZENO  El  eat  eg,  an  eminent  Grecian  philofopher,  was 
born  at  Elea  about  504  years  before  Chrilt.  He  was  a 
zealous  friend  of  civil  liberty,  and  is  celebrated  for  his  cou¬ 
rageous  and  fuccefsful  oppofition  to  tyrants  ;  but  the  incon- 
fificncy  of  the  dories  related  by  different  writers  concerning 
him  m  a  great  meafure  defiroys  their  credit.  He  chofe  to 
relide  in  his  fmall  native  city  of  Elea  rather  than  at  Athens, 
bee  an  fe  it  afforded  freer  fcope  to  his  independent  and  gene¬ 
rous  fpirit,  which  could  not  cafily  fubmit  to  the  reffraints 
of  authority.  It  is  related,  that  he  vindicated  the  warmth 
with  which  he  refented  reproach,  by  faying,  “  If  I  were 
indifferent  to  cenfure,  I.fhould  alfo  be  indifferent  to  praife.,, 
i  he  invention  of  the  dialectic  art  has  been  improperly 
aferibed  to  Zeno  ;  but  there  can  be  no  doubt  that  this  phi¬ 
lofopher,  and  other  metaphyfical  difputants  in  the  Eleatic 
fed,  employed  much  ingenuity  and  fubtlety  in  exhibiting 
examples  of  mod.  of  the  logical  arts,  which  were  afterwards 
reduced  to  rule  by  Ariflotle  and  others. 

According  to  Aridotle,  he  taught,  that  nothing  can  be 
produced  either  from  that  which  is  fimilar  or  difiimiiar;  that 
there  is  only  one  being,  God;  who  is  eternal,  homogene¬ 
ous,  and  fpherical,  neither  finite  nor  infinite,  neither  quief- 
cent  nor  moveable  ;  that  there  are  many  worlds  ;  that  there 
is  in  nature  no  vacuum  ;  that  all  bodies  are  compofed  of 
four  elements,  neat  and  moidure,  cold  and  drynefs  ;  and  that 
the  body  of  man  is  from  the  earth,  and  his  foul  an  equal 
mixture  of  thefe  four  elements.  He  argued  with  great  fub¬ 
tlety  again  11  the  polfibihty  of  motion.  If  Seneca’s  account 
of  this  philofopher  deferves  credit,  he  reached  the  highed 
point  of  Icepticifm,  and  denied  the  real  exigence  of  external 
objedls.  I  he  truth  is,  that  after  all  that  has  been  advanced 
by  different  writers,  it  is  impoffible  to  determine  whether 
Zeno  underdood  the  term  One ,  metaphyficaily,  logically,  or 
phyfically  ;  or  whether  he  admitted  or  denied  a  nature  pro¬ 
perly  divine. 

Zeho,  the  founder  of  the  feed  of  the  Stoics,  was  born 
about  300  jeaia  before  Chrilt,  at  Citium  in  the  ifland  of 
Cyprus,  i  his  place  having  been  originally  peopled  by  a 
colony  of  Phoenicians,  Zeno  is  fometimes  called  a  Phoeni¬ 
cian.  His  father  was  by  profeflion  a  merchant,  but  difeo- 
vering  in  the  youth  a  itrong  propenfity  towards  learning, 
he  eaily  devoted  him  to  philofophy.  In  his  mercantile  ca¬ 
pacity  he  had  frequent  occaiion  to  vi (I t  Athens,  where  he 
purchafed  for  his  ion  feveral  of  the  writings  of  the  molt  emi¬ 
nent  Socratic  philofophers.  Thefe  he  read  with  great  avidity ; 
and  when  he  was  about  30  years  of  age,  he  determined  to  take 
a  voyage  to  a  city  which  wasjo  celebrated  both  as  a  mart  of 
trade  and  of  fcience.  If  it  be  true,  as  fome  writers  relate, 
that  he  brought  with  him  a  valuable  cargo  of  Phoenician 
purple,  which  was  loti  by  {hip wreck  upon  the  coafl  of  Pi- 
*eus,  this  cincumftance  will  account  for  the  facility  with 
which  he  at  fird  attached  himfelf  to  a  fed  whofe  leading  prin¬ 
ciple  was  the  contempt  of  riches.  Upon  his  fird  arrival  in  A- 
thens,  going  accidentally  into  the  {hop  of  a  bookfdler,  he 
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took  up  a  volume  of  the  Commentaries  of  Xenophon  ;  and 
after  reading  a  few  paflages,  was  fo  much  delighted  with  ^ 
the  work,  and  formed  fo  high  an  idea  of  the  author,  that 
lie  afked  the  bookfdler  where  he  might  meet  with  fuch  men. 
Crates  the  Cynic  philofopher  happening  at  that  inftant  to 
be  paffing  by,  the  bookfdler  pointed  to  him,  and  faid,  “  Fol¬ 
low  that  man.”  Zeno  attended  upon  the  indru&ions  of 
Crates,  and  was  fo  well  pieafed  with  his  dodrine  that  he 
became  one  of  his  difciples,  But  though  he  admired  the 
general  principles  of  the  Cynic  fchool,  he  could  not  eafily 
reconcile  himfelf  to  their  peculiar  manners.  Befidee,  hi? 
inquifkive  tuili  of  mind  would  not  allow  him  to  adopt  that 
indifference  to  every  feientific  enquiry  which  was  one  of  the 
charaderiftic  diftindions  of  the  fed.  He  therefore  attended 
upon  other  mailers,  who  profeffed  to  inilrud  their  difciples 
in  the  nature  and  caufes  of  things.  When  Crates,  difplea- 
fed  at  his  following  other  philofophers,  attempted  to  drag 
him  by  force  outt)f  the  fchool  of  Stilpo,  Zeno  faid  to  himt 
“You  may  feize  my  body,  but  Stilpo  has  laid  hold  of  my 
mind.”  After  continuing  to  attend  upon  the  ledures  of 
Stilpo  feveral  years,  he  paffed  over  to  other  fchools,  parti, 
cularly  to  thofe  of  Xenocrates  and  Diodorus  Cronus.  By  the 
latter  he  was  intruded  in  diaiedics.  He  was  fo  much  de¬ 
lighted  with  this  branch  of  ftudy,  that  he  prefented  to  his 
mailer  a  large  pecuniary  gratuity,  in  return  for  his  free  com¬ 
munication  of  fome  of  his  ingenious  fubtleties.  At  lait,  af¬ 
ter  attending  almoft  every  other  mailer,  he  offered  himfelf 
as  a  difciple  of  Polemo.  This  philofopher  appears  to  have 
been  aware,  that  Zeno’s  intention  in  thus  removing  from 
one  fchool  to  another,  was  to  colled  materials  from  vari¬ 
ous  quarters  for  a  new  fydem  of  his  own  ;  for,  when  he 
came  into  Polemo’s  fchool,  he  faid  to  him,  “  I  am  no  ftran- 
ger,  Zeno,  to  your  Phoenician  aits  ;  I  perceive  that  yom* 
dehgn  is  to  creep  flyly  into  my  garden,  and  ileal  away  my 
fruit.”  .  Polemo  was  not  midaken  in  his  opinion.  Having 
made  himfelf  mailer  of  the  tenets  of  otheis,  Zeno  determf* 
ned  to  become  the  founder  of  a  new  fed.  The  place  which 
he  made  choice  of  for  his  fchool  was  a  public  portico, 
adorned  with  the  pidures  of  Polygnotus,  and  other  eminent 
painters,  It  was  the  mod.  famous  portico  in  Athens,  and 
called,  by  way  of  eminence,  e™*,  «  the  Porch.”  It  wa3 
iroiti  this  circumdance  that  the  followers  of  Zeno  were  called 
Stoics* 

In  his  perfon  Zeno  was  tall  and  {lender  ;  his  afped  was 
fevere,  and  his  brew  contraded.  His  conflitution  was 
feeble,  but  he  preferved  his  health  by  great  abdemiouf- 
nefs.  T.  he  fnpphes  of  his  table  confided  of  figs,  bread,  and 
honey  ;  notwithdanding  which,  he  was  frequently  honoured 
with  the  company  of  great  men.  In  public  company,  to 
avoid  every  appearance  of  an  affuming  temper,  he  commonly 
took  the  lowed  place.  Indeed  fo  great  was  his  model!  y, 
that  he  feldom  chofe  to  mingle  with  a  crowd,  or  wifhed  for 
the  company  of  more  than  two  or  three  friends  at  once. 
He  paid  more  attention  to  neatnefs  and  decorum  in  external 
appearance  than  the  Cynic  philofophers.  In  his  drefs  in¬ 
deed  he  was  plain,  and  in  all  his  expenees  frugal  ;  but  this 
is  not  to  be  imputed  to  avarice,  but  a  contempt  of  external 
magnificence.  He  fiiowed  as  much  refpedl  to  the  poor  as 
to  the  rich  ;  and  converfed  freely  with  perfons  of  the  meanelfc 
occupations.  He  had.  only  one  fervant,  or,  according  to 
Seneca,  none. 

Zeno  lived  to  the  extreme  as>e  of  98  ;  and  at  lad,  in  con- 
fequence  of  an  accident,  voluntarily  put  an  end  to  his  life. 
As  he  was  walking  out  of  his  fchool  he  fell  down,  and  in 
the  fall  broke  one  of  his  fingers  ;  upon  which  he  was  fo  af- 
fe&ed  with  a  confcioufnefs  of  infirmity,  that,  driking  the 
earth,  he  faid,  (6  Why  am  I  thus  importuned  ?  I  obey  thy 
luminous and  immediately  went  home  and  drangled  him- 
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felf.  He  died  in  the  firfl  year  of  the  129th  Olympiad. 
The  Athenians,  at  the  requeft  of  Antigonus,  erefted  a  mo¬ 
nument  to  his  memory  in  the  Ceramicum. 

We  ought  not  to  confound  the  two  Zenos  already  men¬ 
tioned  v/ith 

Zeno,  a  celebrated  Epicurean  phllofopher,  born  at  Si- 
don,  who  had  Cicero  and  Pomponius  Atticus  for  Ins  difci- 
ples,  and  who  wrote  a  book  again (l  the  mathematics,  which, 
as  well  as  that  of  Poffidonius’s  refutation  of  it,  is  loll ;  nor 
with  feveral  other  Zenos  mentioned  in  hiftory. 

ZENOBIA,  queen  of  Palmyra.  See  Palmyra. 

ZEOLITE.  See  Clay,  Vol.  V.  page  49.  and  Mine¬ 
ralogy,  Vol.  XII.  page  88. 

ZEPHANIAH,  a  canonical  book  of  the  Old  Tefta- 
ment.  See  Scripture,  n°  79. 

ZEPHYR,  the  Wfst- IVind,  or  that  which  blows  from 
the  cardinal  point  of  the  horizon  oppofite  to  the  eafl. 

ZEPHYRUS,  one  of  the  Pagan  deities,  was  reprefent- 
ed  as  the  fon  of  Aurora,  and  the  lover  of  the  nymph  Chlo- 
ris,  according  to  the  Greeks,  or  of  Flora  according  to  the 
Romans ;  and  as  prcfiding  over  the  growth  of  fruits  and 
flowers.  He  is  defcribed  as  giving  a  refrefhing  coolnefs  to 
the  air  by  his  foft  and  agreeable  breath,  and  as  moderating 
the  heat  of  fummer  by  fanning  the  air  with  his  filken  wings. 
He  is  depiftured  under  the  form  of  a  youth,  with  a  very 
tender  ?ir,  with  wings  refembling  tbofe  of  the  butterfly, 
and  with  his  head  crowned  with  a  variety  of  flowers.  As 
the  poets  of  Greece  and  Rome  lived  in  a  warm  climate, 
they  "are  kvifh  in  their  praife  of  this  beneficent  deity,  and 
under  his  name  defcribe  the  pleafure  and  advantage  they  re¬ 
ceived  from  the  weflern  breezes. 

ZERDA.  See  Canis,  Sp.  xiv. 

ZERTA,  the  Zerte^r  fifh  caught  in  the  rivers  of  Ita¬ 
ly  and  fome  other  places,  of  the  figure  of  the  chub,  and 
called  by  authors  capito  anadromusy  and  the  Hike,  It  feldom 
grows  to  more  than  two  pounds  weight,  and  at  times  lives 
in  rivers,  at  times  in  the  fea ;  and  js  efteemed  a  very  well 
tailed  fifh,  efpecially  a  little  before  the  feafon  of  its.fpawn- 
ing.  The  zerte  is  that  fpecies  of  cyprinus  defcribed  by 
Gefner  and  others  under  the  name  ©f  capito  anodromus, 

ZEST,  the  woody  thick  fkin  quartering  the  kernel  of  a 
walnut ;  prefcribed  by  forr.e  pliyficians,  when  dried  and  taken 
with  white* wine,  as  a  remedy  againft  the  gravel. 

Zeft  is  alfo  ufcd  for  a  chip  of  orange  or  lemon  peel ;  fuch 
as  is  ufually  fqueezedinto  ale,  wine,  &c.  to  give  it  a  flavour; 
or  the  fine  oil  which  fpurts  out  of  that  peel  on  fquee- 
zing  it. 

ZEUGMA,  a  figure  in  grammar,  whereby  an  adjeftive 
or  vcib  which  agrees  with  a  nearer  word,  is  alfo,  by  way  of 
fupplement,  referred  to  another  more  remote. 

ZEUS,  in  ichthyology,  a  genus  of  fifties  of  the  order  of 
thoracici .  The  head  is  compreffed,  and  declines,  the  up¬ 
per  lip  being  vaulted  over  by  a  tranfverfe  membrane  ;  the 
tongue  is  Tubulated ;  there  are  feven  rays  in  the  gill  mem¬ 
brane  ;  and  the  body  is  compreffed. — The  fpecies  are  eight; 
of  which  the  mod  remarkable  is  the  faber  or  done.  It  is 
of  a  hideous  form,  its  body  is  oval,  and  greatly  comprefTed 
cn  the  fides  ;  the  head  large  ;  the  fnout  vaftly  projecting  ; 
the  mouth  very  wide  ;  the  teeth  very  fmall ;  the  eyes  great, 
the  irides  yellow  ;  the  lateia!  line  oddly  did  or  ted,  finking  at 
each  end,  and  rifing  near  the  back  in  the  middle  5  beneath 
it  on  each  fide  is  a  round  black  fpot.  The  tail  is  round  at 
the  end,  and  confifts  of  15  yellow  rays.  The  colour  of  the 
fides  is  olive,  varied  with  light  blue  and  white,  and  while  li¬ 
ving  is  very  refplendent,  and  as  if  gilt ;  for  which  reafon  it 
is  called  the  done.  The  largeft  fifh  we  have  heard  of  weigh¬ 
ed  12  pounds. 

Superstition  hath  made  the  doree  rival  to  the  haddock, 
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for  the  honour  of  having  been  the  fifh  out  of  whofe  mouth  Zeuxis, 
St  Peter  took  the  tribute-money,  leaving  on  its  fides  tliofe  'v  “ 
inconteftible  proofs  of  the  identity  of  the  fifh,  the  marks  of 
his  finger  and  thumb.  It  is  rather  difficult  at  this  time  to 
determine  on  which  part  to  decide  the  difpute  ;  for  the  do¬ 
ree  likewife  afferts  an  origin  of  its  fpots  of  a  fimilar  na¬ 
ture,  but  of  a  later  date  than  the  former.  St  Chrifto- 
pher,  in  wading  through  an  arm  of  the  fea,  having  caught 
a  fifh  of  this  kind  en  pajfant ,  as  an  eternal  memorial  of  the 
faft,  left  the  impreffions  on  its  fides  to  be  tranfmitted  to  all 
pofterity.  In  our  own  country  it  was  very  long  before  this 
fifh  att  rafted  our  notice,  at  leak  as  aD  edible  one.  Wo  are 
indebted  to  the  late  Mr  Qum  for  adding  a  molt  delicious 
fifh  to  our  table,  who,  overcoming  all  the  vulgar  prejudices 
on  account  of  its  deformity,  has  effectually  eftabliftied  its  re¬ 
putation.  This  fifh  was  fuppofed  to  be  found  only  in  the 
fouthern  feas  or  this  kingdom,  but  it  has  been  dticovered  like¬ 
wife  on  the  coaft  of  Anglefey.  Tliofe  of  the  greatdl  fize 
are  taken  in  the  Bay  of  Bifcay,  off  the  French  coafts  ;  they 
are  alfo  very  common  in  the  Mediterranean  :  Ovid  mult 
therefore  have  ftyled  it  rarus  faber ,  on  account  of  its  excel¬ 
lency,  not  its  fcarcity. 

ZEUXIS,  a  celebrated  painter  of  antiquity,  flourifhed 
about  400  years  before  Chrift.  Fie  was  born  at  Heraclea  ; 
but  as  there  have  been  many  cities  of  that  name,  it  cannot 
be  certainly  determined  which  of  them  had  the  honour  of 
his  birth.  Some  learned  rnen,  however,  conjefture,  that  it 
was  the  Heraclea  near  Crotona  in  Italy.  He  carried  paint¬ 
ing  to  a  much  higher  degree  of  perfection  than  ApoIIodo- 
rus  had  left  it;  difeovered  the  art  of  properly  difpofing  of 
lights  and  fhades,  and  particularly  excelled  in  colouring. 

He  amaffed  immenfe  riches;  and  then  refolved  to  fell  no 
more  of  his  pictures,  but  gave  them  away  ;  faying  very 
frankly,  <e  That  he  could  not  fet  a  price  on  them  equal  to 
their  value.”  Before  this  time  he  made  people  pay  for  fee¬ 
ing  them  ;  and  nobody  was  admitted  to  fee  his  Helena  with¬ 
out  ready  money7,  which  occafioned  the  wags  calling  lm 
pifture  Helen  the  Courtesan.  It  is  not  known  whether  this 
Helen  of  Zeuxis  was  the  fame  with  that  which  was  at 
Rome  in  Pliny's  time,  or  that  which  he  painted  for  the  in¬ 
habitants  of  Crotona  to  be  hung  up  in  the  temple  of  Juno  : 
this  lafl  he  painted  from  five  beautiful  girls  of  that  city, 
copying  from  each  her  greatefi  excellencies.  Pliny  obferves, 
that  this  admirable  painter,  difputing  for  the  prize  of  paint¬ 
ing  with  Parrhafius,  painted  fome  grapes  fo  naturally,  that 
the  birds  flew  down  to  peck  them.  Parrhafius,  on  the 
other  hand,  painted  a  curtain  fo  very  artfully,  that  Zeuxis 
miftakingit  for  a  real  one  that  hid  his  rival’s  work,  ordered 
the  curtain  to  be  drawn  a  fide,  to  fhow  what  Parrhafius  had 
done  ;  but  having  found  his  miflake,  he  iugenuoufty  con- 
fefled  himfelf  vanquifhed,  fince  he  had  only  impofed  upon 
birds,  while  Parrhafius  had  deceived  even  a  rr .  er  of  the 
art.  Another  time  he  painted  a  boy  loaded  with  grapes 
when  the  birds  alfo  flew  to  this  pifture,  at  which  he  was 
vexed ;  and  confeffed,  that  this  work  was  not  fufficiently 
finiftied,  fince  had  he  painted  the  boy  as  perfcftly  as  the. 
grapes,  the  birds  would  have  been  afraid  of  him.  Arche- 
laus,  king  of  Macedon,  made  ufe  of  Zeuxis’s  pencil  for  the 
embellifii  merit  of  his  palace.  One  of  this  painter’s  fineft 
pieces  was  a  Hercules  firangling  fome  ferpents  in  his  cradle,, 
in  the  prefence  of  his  affrighted  mother  :  but  he  himfelf 
chiefly  efteemed  his  Athleta,  or  Champion,  under  which  he 
placed  a  Greek  verfe  that  afterwards  became  very  famous*, 
and. in  which  he  fays,  “  That  it  was  eafier  to  criticife  tham 
to  imitate  the  pifture.1’  He  made  a  prefent  of  Lis  Alcme- 
na  to  the  Agrigentines.  Zeuxis  did  not  value  himfelf  om 
fpeedily  fimfhing  his  piftures  ;  but  knowing  that  Agatliar- 
chus  gloried  in  his  being  able  to  paint  with  eafe  and  in  ai 
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little  timefhe  -faid,  “  That  for  his  part  he,  on  the  contrary, 
gloried  in  hiVflownefs ;  and  if  he  was  long  in  painting,  it 
y  was  becaufe  he  painted  for  eternity.”  Verrius  Flaccid  fays, 
«that  Zeuxis  having  painted  an  old  woman,  he  laughed  fo 
-very  heartily  at  the  light  of  this  pi&ure,  that  he  died  :  but 
-as.no  other  of  the  aneient3’have  mentioned  this  particular, 
there  is  the  greateft  reafon  to  believe  it  fabulous.  Carlo 
>Dati  has  compofed  in  Italian  the  Life  of  Zeuxis,  with  thofc 
*of  Parrhafius,  Apelles, 'and  Protogenes.  .This  wQik  was 
printed  at  Florence  in  1667. 

ZICLAG,  or  Ziklag  (anc.  geog.),  a  town  of  the  tribe 
•of  Simeon,  on  the  borders  of  the  Philiflincs  (JoPnua  xv.  and 
;xix.),  but  in  the  hands  of  the  Philiilines -till  David’s  time 
(1  Sam.  xxvii.  and  xxtf.) 

ZIMB,  in  natural  hillory.  See  Ethiopia,  n°  11. 

ZIMEN  T-water,  Copper. water,  in  natural  hiftory, 
the  name  by  which  fome  have  called  water  found  in  places 
•where  there  are  copper-mines,  and  lightly  impregnated  with 
•particles  of  that  metal. 

The  mod  famous  fpring  of  this  kind  is  about  a  mile  di- 
ilant  from  Newfol  in  Hungary,  in  the  great  copper-mine 
called  by  the  Germans  herrn  grundt.  The  water  in  this 
mine  is  found  at  different  depths,  and  is  received  into  ba- 
fons,  for  the  purpofe  of  feparating  the  copper  from  it :  in 
fome  of  thefe  it  is  much  more  fated  with  this  metal  than  in 
others,  and  will  make  the  fuppofed  change  of  iron  into  that 
metal  much  fooner.  The  mod  common  pieces  of  iron  ufed 
in  the  experiments  are  horfe-fhoes,  nails,  and  the  like  ;  and 
they  are  found  very  little  altered  in  fttape,  after  the  opera¬ 
tion,  except  that  their  furfaces  are  more  raffed.  The  water 
appears  greenifh  in  the  bafon,  where  it  (lands ;  but  if  a 
glafs  of  it  be  taken  up,  it  looks  clear  as  ciyfial :  it  has  no 
fmell,  but  a  ftrong  vitriolic  aftringent  tafle,  infomuch  that 
the  lips  and  tongue  are  bliflered  and  fcorched  upon  tailing 
it. 

ZIN  (anc.  geog.),  a  wildernefs  encompafling  Idumea, 
at  leaft  on  the  fouth  and  weft,  as  far  as  Palelline  or  Canaan  ; 
but  according  to  Wells,  on  the  eall  of  Edom,  to  the  north 
of  Ezion-gaber. 

ZINC,  a  femimetal.  For  a  defeription  of  the  ores  of 
this  metal,  the  method  of  extracting  it  from  thefe  ores,  and 
for  its  properties,  fee  Calamine;  Chemisty-iW^v;  Mine¬ 
ralogy,  Vol.  XII.  page  128;  Metallurgy,  Part  II. 
fed.  xii. 

Zinc,  befides  its  medical  qualities  (for  which  fee  Phar- 
m A Q\ -index ) ,  is  of  great  ufe  in  the  arts:  united  with  cbpper 
in  different  proportions,  it  forma  brafs  aRd  pinchbeck  ;  and 
united  with  tin,  it  forms  a  kind  of  pewter. 

Brafs  is  formed  by  mixing  two  parts  of  copper  with  one 
of  zinc  ;  pinchbeck  by  mixing  three  or  four  parts  of  copper 
to  one  of  zinc:  when  the  metals  are  mixed  in  equal  quantities 
they  form  a  very  exad  imitation  of  gold.  Its  inflammable 
property  renders  zinc  a  ufeful  ingredient  in  fire-works. 

It  has  been  propofed  to  fubftitute  this  femimetal  inftead 
of  tin  in  the  lining  of  copper  veffels  ;  the  latter  being  thought 
infufficient  to  prevent  the  dangerous  effeCls  of  the  copper. 
Mr  Malouin,  who  has  made  many  experiments  on  the  lining 
of  veffels  in  this  manner,  afferts  that  it  fpreads  more  evenly 
on  the  copper  than  tin  itfelf ;  that  it  is  much  harder  and 
lefs  fufible,  and  confequently  more  durable  than  tin.  Mr 
Macquer  owns  thefe  advantages;  but  thinks  it  dangerous  to 
be  ufed  in  culinary  veffels,  as  it  is  foluble  in  vegetable  acids, 
and  the  combination  of  it  with  the  vitriolic  acid  is  known 
to  be  a  ftrong  emetic.  Gaubius  alfo  mentions  a  celebrated 
remedy  for  convulfive  diforders,  named  tuna  Jixeta  fade - 
maunic  which  Macquer  affirms  to  be  ftrongly  emetic  in  very 
fmall  dofes.  “  But,  may  it  not  be  prefumed  (fays  Foucroy), 
that  properties  which  are  applicable  only  to  the  vitriol  and 


flower  zinc,  ear.not  be  applied  tothe  femimetal  itfelf,  nor  evfn,  Z\m-X 
without  farther  experiments,  to  the  falts  formed  by  its  combi-  (| 
nation  with  the  vegetable  acids.*’  Mr  de  la  Plandie,  dodlor  in 
medicine  of  the  faculty  of  Paris,  has  changed  this  preemption 
into  certainty  by ‘experiments  made  with  great  care  on  him. 
felf.  He  took  the  falts  of  zinc,  formed  by  its  combination 
with  vegetable  acids,  in  a  much  ftronger  dofe  than  the  ali¬ 
ments  prepared  in  copper  covered  with  zinc  can  poffibly 
contain*  tliem,  and  found  no  dangerous  effedls  to  follow. 
However,  fi nee  obj efts  which  relate  to  the  health  and  lives 
of  mankind  cannot  be  treated  with  too  much  circumfpe&ion, 
it  appears  to  be  prudent,  and  even  neceffary,  not  to  decide 
on  the  fubjedl  till  after  a  great  number  of  experiments,  afid 
that  the  adlion  of  zinc  combined  with  the  vegetable  acids 
ufed.in  cookery  hare  been  fully  ascertained.  The  flowers 
of  zinc  have  been  ufed  as  an  antifpafmodic,  and  are  an  ar¬ 
ticle  of  our  prefent  materia  mtdica  ;  but  it  does  not  clearly 
appear  what  fuccefs*  nay  be  exoeded  from  them. 

ZINNIA,  in  botany;  a  genus  of  plants  of  the  clafs 
fyngenefia ,  order  poJygamia  fuperjlua  ;  and  in  the  natural 
fyftem  arranged  under  the  49th  order,  Oompojita.  The  re¬ 
ceptacle  is  paleaceous,  the  pappus  confifts  of  two  ere£l  awns, 
the  calyx  is  ovato-cylindrical  and  imbricated  ;  the  rays  con- 
fift  of  five  perfifling  entire  florets.  There  are  two  fpecies, 
the  pauciflora  and  multifloray  neither  of  jwhich  is  a  native  of 
Britain. 

ZINZENDORFF  (Nicholas  Lewis),  count,  was  the 
noted  founder  of  the  German  religious  fed  called  Moravians , 
or  Herrnhutersy  or,  as  they  pretend,  the  reflorcr  of  that 
fociety,  From  his  own  narrative  it  appears,  that  when 
he  came  of  age  in  1721,  his  thoughts  were  wholly  bent 
on  gathering  together  a  little  fociety  of  believers,  a- 
mong  whom  he  might  live,  and  who  fliould  -  entirely  em¬ 
ploy  themfelves  in  exercifes  of  devotion  under  him.  He 
accordingly  purchafed  an  eftatc  at  Bertholfdorff  in  Upper 
Lufatia,  where  being  joined  by  fome  followers,  he  gave  the 
curacy  of  the  village  to  a  man  of  his  own  complexion  ;  and 
Bertholfdorff  foon  became  talked  of  for  a  new  mode  of  piety. 

One  Chriftian  David,  a  carpenter,  brought  a  few  profelytes 
from  Moravia  :  they  began  a  new  town  about  half  a  league 
from  the  village,  where  count  Zinzendorff  fixed  his  refideuce 
among  them,  and  where  great  numbers  of  Moravians  flock¬ 
ed  and  eflablifhed  themfelves  under  his  protc&ion  :  fo  that 
in  1732  their  number  amounted  to  600.  An  adjacent  hill, 
called  the  Huthberg ,  gave  occafion  to  thefe  colonifts  to  call 
their  new  fettlement  des  Herrny  and  afterward  Herrn - 
huth  ;  which  may  be  interpreted  “  The  guard  or  protec¬ 
tion  of  the  Lord  :”  and  from  this  the  whole  fe&  have  taken 
their  name.  The  count  fpared  neither  pains  nor  art  to  pro¬ 
pagate  his  opinions  ;  he  went  himfelf  all  over  Europe,  and 
at  leaft  twice  to  America  ;  and  fent  his  miffionaries  through¬ 
out  the  world.  -Count  Zinzendorff  died  in  1760.  Thofe 
who  wifh  to  know  more  of  the  Moravian  tenets  may  confult 
11  i mi us’s  account  of  them,  tranflated  in  1753.  See- Uni¬ 
ted  Brethren. 

ZISCA  (John),  a  famous  general  of  the  forces  of  the 
Huffites,  in  the  15th  century,  was  a  gentleman  educated  at 
the  court  of  Bohemia,  in  the  reign  of  Wenceflaus.  He 
entered  very  young  into  the  army,  and  after  diftinguifhing 
himfelf  on  feveral  occafions,  loft  an  eye  in  a  battle,  whence 
he  was  called  Zifca  or  One-eyed.  At  length  the  Reforma¬ 
tion,  begun  by  John  Hufs,  fpreading  through  almoft  all 
Bohemia,  Zifca  placed  himfelf  at  the  head  of  the  Huffites, 
and  had  foon  under  his  command  a  body  of  40,000  men. 

W  ith  this  army  he  gained  feveral  victories  over  thofe  of  the 
Romifh  religion,  who  carried  on  a  kind  of  crufade  againft 
them,  and  built  a  town  in  an  advantageous  fituation,  to 
which  he  gave  the  name  of  Tabor;  whence  the  Huffites 
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were  afterwards  called  ' J'aborites .  Zifca  loft  his  other  eye 
by  an  arrow  at  the  liege  of  the  city  of  Rubi ;  but  this  did 
not  prevent  his  continuing  the  war,  his  fighting  battles,  and 
gaining  feveral  great  viftories,  among  which  was  that  of 
Anlig  on  the  Elbe,  in  which  <ycoo  of  the  enemy  were  left 
dead  on  the  field.  The  emperor  Sigifmund,  adarmed  at  his 
progrefs,  caufed  very  advantageous  propofah  to  be  offered 
to  him  ;  which  he  readily  accepted,  and  fet  out  to  meet 
Sigifmund,  but  died  on  the  road.  He  ordered  thatliis  body 
fhould  be  left  a  prey  to  the  birds  and  wild  beafis  ;  and  that 
a  drum  fhould  be  made  of  his  fkin,  being  perfuaded  that 
the  enemy  would  fly  as  foon  as  they  heard  the  found.  It 
is  added,  that  the  Hnffites  executed  his  will ;  and  that  the 
news  of  this  order  made  fuch  an  impreffion  on  the  diftur- 
bed  imaginations  of  the  German  Paplfts,  that  in  many  battles 
'they  aSually  fled  at  the  beat  of  the  drum  with  the  utmoft 
precipitation,  leaving  their  baggage  and  artillery  behind  them. 

ZINZTBER,  orZiNGiBER,  in  botany.  See  Amomum 
and  Ginger. 

ZION,  or  Sion  (anc.  geog.),  a  very  famous  mountain, 
(landing 'on  the  north  fide  of  the  city  of  Jerufajem,  (Pfal. 
xlvii.  2.);  containing  the  tipper  city,  built  by  King  David; 
and  where  flood  the  royal  palace,  (Jofephus).  A  part  of 
Zion,  fituated  at  its  extremity,  was  called  Mil/o ,  of,  or  in  the 
city  of  David,  (2  Chron.  xxxii.  5.)  Modern  travellers,  who 
have  been  upon  the  fpot,  fay,  that  Zion  is  the  v/hole  of  the 
mountain,  on  which  Jerufslem  (lands  at  this  day,  though  not 
to  the  extent  in  which  it  anciently  flood  on  the  fame  moun¬ 
tain,  as  appears  Pfal.  ix.  12.  15.  lxv.  1.  lxxxvii.  2,  3* 

Ixii.  i.  It  is  fwelled  into  feveral  eminences  or  tops;  as  Moriah, 
Acra  Bezetha,  and  Zion  a  particular  eminence  of  mount 
and  Zion  Proper,  &c.  encompaffed  on  three  Tides,  eafl,  weft, 
and  fouth,  with  one  continued  very  deep  and  fteep  valley ;  by 
means  of  which  it  was  impregnable  on  thefe  three  fdes,  and 
always  attacked  and  taken,  according  to  Jofephus,  by  the 
enemy  on  the  north  Tide,  where  mount  Zion  becomes  level, 
and  the  vales  of  Gihon  and  Jehofophat  gradually  lofe  them- 
felves.  This  deep  and  deep  valley  inconteftibly  conftitutes 
the  compafs  of  the  old  Jerufalem  on  thofe  three  (ides,  as 
plainly  appears  to  any  perfon  who  has  been  upon  the  fpot. 
On  that  particular  top  of  the  mount  called  Z'ton  flood  the 
fortrefs  of  the  Jebufites  ;  which  being  afterwards  taken 
by  David,  came  to  Ve  called  the  City  of  David,  where  he 
bad  his  royal  refidence  and  kept  his  court.  That  part  of 
the  valley  which  lay  to  the  eaft  was  called  Jehofophads,  ha¬ 
ving  mount  Olivet  lying  beyond  it  ;  that  to  the  foutli,  Ge - 
hinnon  ;  and  that  to  the  weft,  Gihon ,  from  cognominal 
mountains  lying  beyond  them.  At  the  weft  end  of  Gihon, 
without  the  city,  flood  Golgotha  or  Calvary.  The  pretend¬ 
ed  Golgotha,  fhown  at  this  day  within  the  walls,  is  the 
fpurious  brat  of  interefted  and  fraudulent  monks,  (Korte). 
There  is  another  Zion ,  the  fame  with  Hermon. 

Zion,  or  Sion  College .  See  London,  n°  *]6. 

ZIPH,  or  Siph  (anc.  geog.),  the  name  of  a  wildernefs 
or  defert  in  the  tribe  of  Judah,  where  David  was  a  fugitive; 
lying  to  the  fouth- eaft  of  Hebron  ;  fo  called  from  Ziph  or 
Siph.  a  twofJd  town  in  this  tribe  ;  the  one  more  to  the 
fouth  towards  Idumea,  on  the  confines  of  Eleutheropolis, 
(Jerome)  ;  the  other  eight  miles  to  the  eaft  of  Hebron,  to¬ 
wards  the  Dead  Se?,  inclining  fouthwards,  becaufe  near 
mount  Carmel.  Here  was  a  mountain,  mentioned  1  Sam. 
xxiii.  t  4*  in  which  David  abode,  faid  by  Jerome  to  be  rug¬ 
ged,  difmal,  and  always  overcaft.  Ziph  m,  Ziph.ti ,  or  Zij  be  fi¬ 
fes,  the  inhabitants  of  Ziph,  ver.  19. 

ZIRCHNITZER-see,  orb er wife  called  the  Lahe  of 
C%trknk%y  in  Carniola,  is  about  one  German  or  four  Englifh 
miles  in  length,  and  half  as  much  in  breadth,  contains  three 
beautiful  iflands,  and*  is  encompafled  at  Tome  diftance  with 
Vol.  XVIJX,  Part  II. 


mountains  and  forefts.  But  what  is  mod  remarkable  isf 
that  it  difappears  generally  once  a- year,  about  St  John  s  or 
St  James’s  day,  running  off  through  holes  or  pits  in  the 
bottom  ;  fometimes  it  will  disappear  twice  or  thrice  a-year, 
and  fometimes  even  in  winter  if  the  weather  be  dry.  Ori 
the  other  hand,  it  has  been  known  to  continue  two  or  three 
years  without  running  off.  Of  the  l:ole3  or  pits,  there  are 
five  much  larger  than  the  reft,  each  of  which  fccceffivdy, 
when  the  water  runs  off,  Hands  empty  five  days  ;  io  that 
the  whole  lake  becomes  dry  in  As  foon  as  the  begin- 

nino-  of  the  ebb  is  obferved,  the  fifhing  in  the  pits  begins, 
which  belongs  to  five  feigniories.  The  fifh,  which  are  carp, 
tench,  pike,  eels,  and  two  other  forts  called  f<™el™  and 
ruten ,  are  caught  by  laying  nets  over  the  holes. ^  Mr  Ivey  Her 
tells  us,  that  upon  the  ringing  of  a  bell  at  Zirkmtz,  when 
the  waters  begin  to  fall,  the  peafants,  both  men  and  women, 
run  to  the  pools  quite  naked,  not withftanding  both  the 
clergy  and  magiftrates  have  ufed  their  utmoft  endeavours  to 
fupprefs  fo  indecent  a  cuftom.  When  the  water  runs  off 
early  in  the  year,  in, about  three  weeks  after  it  is  gone  there 
is  good  grafs  on  the  bottom,  which  is  mowed  down,  and 
the  bottom  afterwards  ploughed  and  (owed  with  millet.  D 
the  water  runs  not  off  early,  nothing  can  be  fewn  ;  and  it 
it  returns  foon,  the  feed  is  loft.  With  reTpeft  to  its  return, 
the  water  at  firft  burfts  out  of  fome  pits  on  the  fouth  fide 
with  great  violence,  a  little  rain  always  falling  at  the  fame 
time  ;  but  afterwards  (when  the  rain  falls  heavier,  and  it 
thunders  at  the  fame  time  fa  loud  as  to  fhake  the  earth)  it 
breaks  out  through  all  the  apertures  with  great  force,  mlo- 
much  that  the  lake  is  filled  in  1 8  or  24  hours,  at  which 
time  it  is  in  a  manner  covered  with  wild  fowl;  fuch  as  geefe, 
ducks,  &c.  After  the  millet-harveft,  all  manner  of  game  is 
hunted,  caught,  or  killed  in  it.  On  the  fouth  fide  are  two 
caverns,  out  of  which,  when  it  thunders,  water  iffues  with 
aftonifhing  violence ;  and  if  it  happens  in  harveft,  a  great 
many  naked,  black,  and  blind  but  fat  ducklings,  are  brought 
up  with  the  watc,  which  in  14  days  receive  their  fight, 
and  are  covered  with  feathers. 

ZIZANIA,  in  botany  ;  a  genus  of  plants  of  the  clafs  mo* 
ri(ecia,  order  hexandria  ;  and  in  the  natural  fyftem  arranged 
underthe  4th  order,  Gramina .  There  is  no  male  calyx  ;  the 
corolla  is  a  bivalved,  beardlefs  glume,  intermixed  with  the 
female  flowers  ;  there  is  no  female  calyx,  the  corolla  w  an 
univ?.lved,  cucullated,  and  ariftated  glume  ;  the  ftyle  is  bipar¬ 
tite,  and  tlieie  is  one  feed  covered' with  the  plaited  corolla. 
There  are  three  fpecies  ;  the  aquatics,  the  puluflris,  and 
terreftris,  none  of  which  are  natives  of  Britain. 

ZODIAC,  in  aftronomy,  abroad  circle,  whofe  middle  is 
the  ecliptic,  and  its  extremes  two  circles  parallel  thereto,  at 
fuch  a  diftance  from  it  as  to  bound  or  comprehend  the  ex- 
curfions  of  the  fun  and  planets,  (fee  Astronomy).  It  is  a 
curious  enough  fa&,  that  the  folar  divifion  of  the  Indian 
zodiac  is  the  fame  in  fubftance  with  that  of  the  Greeks, 
and  yet  that  it  has  not  been  borrowed  either  From  ihe 
Greeks  or  the  Arabians.  The  identity,  or  at  lead  linking 
fimilarity,  of  the  ‘divifion,  is  univerfally  known  ;  and  M. 
Montucla  has  endeavoured  to  prove,  that  the  Bramins  re¬ 
ceived  it  from  the  Arabs.  His  opinion,  we  believe,  has  been 
very  generally  admitted  ;  but  in  the  fecond  volume  of  the 
Afiatic  Refearches,  the  accomplifhed  prefident  Sir  William 
Jones  has  proved  itnanfwerably,  that  neither  of  thofe  nations 
borrowed  that  divifion  from  the  other  ;  that .  it  has  been 
known  among  the  Hindoos  from  time  immemorial  ;  and  that 
it  was  probably  invented  by  the  fn  ft  progenitors  of  that 
race,  whom  he  cenfiders  as  the  moll  ancient  of  mankind, 
before  their  difperfion.  The  queftion  is  not  ot  importance 
fufficiently  general,  ftraitened  as  we  are  by  the  limits  prefen- 
Ted  us,  for  our  entering  into  the  diipnte  ;  but  we  think  it 
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our  duty  to  mention  it,  that  our  aftronomical  readers,' 'if' 
they  think  it  worth  their  while,  may  have  recourle  to  the 
original  writers  for  further  imformation. 

ZOEGEA,  in  botany  ;  a  genus  of  plants  of  the  clafs 
Mgenefa,  and  order  polygamia  frujlranca.  The  receptacle  is 
briftly  5  the  pappus  fetaceous  ;  the  corolluls  of  the  radius 
lipulated  ;  the  calyx  imbricated.  There  are  two  fpecies, 

ofVrltain  3nd  116  eptaiIrea>  ncithe>  of  which  are  natives 

ZONE,  in  geography  and  agronomy,  a  divifion  of  the 
ten  aqueous  globe  with  refpeft  to  the  different  degrees  of 
he^t  found  in  the  different  parts  thereof.  The  zones  aie. 


denominated  torrid,  frigid,  and  temperate.  The  torrid  zone 
u  a  band,  furrounding  the  terraqueous  globe,  and  termina¬ 
ted  by  the  two  tropics.  Its  breadth  is  46’.  58'.  The  equa¬ 
tor,  running  through  the  middle  of  it,  divides  it  into  two 
equal  parts,  each  containing  23".  29'.  The  ancients  imann- 
ed  the  torrid  zone  uninhabitable.  The  temperate  zones  are 
contained  between  the  tropics  and  the  polar  circles.  The 
breadth  of  each  is  43.  z.  The  frigid  zones  are  fegments 
^  the  furface  of  the  earth,  terminated,  one  by  the  antardlic. 


and  the  other  by  the  artic  circle. 
46.  58., 


Zone. 


The  breadth  of  each  is 
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Mammilla.  TS  that  pat  of  Nitmal  Hif.or,  which  relates  lo  Am- 
mats. 

In  order  to  abridge  the  ftudy  of  zoology,  many  methods 
or  1  educing  animals  to  dalles,  genera,  and  fpecies,  have  been 
invented  :  13ut  as  that  of  Linnaeus  is  undoubtedly  the  beft, 
the  molt  extenfive,  and  the  molt  generally  adopted,  we  fhall 
give  a  brief  account  of  it. 

Linnteus  divides  the  whole  animal  kingdom  into  fix  clafTes. 
Ihe  charaders  of  tliele  fix  clalTes  are  taken  from  the  inter- 
nal  itrudlure  of  animals,  in  the  following  manner : 

Class  I.  MAMMALIA,  includes  all  animals  that 
fuckle  their  young.  The  chara&ers  ©f  this  clafs 
are  thefe  ;  The  heart  has  two  ventricles  and  two 
auricles  ;  the  blood  is  red  and  warm  ;  and  the  ani¬ 
mals  belonging  to  it  are  viviparous. 

Class  II.  AVES,  cr  Birds.  The  cha rafters  are 
the  fame  with  thofe  of  Clafs  I.  excepting  that  the 
animals  belonging  to  it  are  oviparous.  See  Bird, 
and  Ornithology. 

Class  III.  AMPHIBIA,  or  Amphibious  Ani¬ 
mals.  The  heart  has  but  one  ventricle  and  one  au- 
rtcle ;  the  blood  is  red  and  cold  ;  and  the  animals 
belonging  to  this  clafs  have  the  command  of  their 
*ungs>  lo  that  the  intervals  between  infpiration  and 
expiration  are  in  fame  meafure  voluntary.  See  Am¬ 
phibious. 

Class  IV.  PISCES,  or  Fishes.  The  heart  has 
the  fame  ftrudture,  and  the  blood  the  fame  qualities, 
v  ith  thofe  of  the  Amphibia;  but  the  animals  belong¬ 
ing  to  .  this  clafs  are  eaiily  diflinguifhed  from  the 
Amphibia,  by  having  no  fuch  voluntary  command 
of  their  lungs,  and  by  having  external  branchial  or 
gills.  See  Fish,  and  Ichthyology. 

Class  V.  INSECTA,  or  Insects.  The  heart  has 
one  ■  ventricle,  but  no  auricle;  the  blood  is  cold  and 
white  ;  and  the  animals  are  furnilhed  with  antennae 
or  feelers.  See  Insect. 

Class  Vi.  VERMES,  or  Worms.  The  charac¬ 
ters  are  the  fame  with  thofe  of  Clafs  V.  only  the 
animals  have  no  antennas,  and  are  furnilhed  with 
ttntacula..  ' 

The  Firjl  Clafs,  MAMMALIA,  is  fubdivided  into 
feven  Orders  ;  the  charaflers  of  which  are  taken  from  the 
number,  ftru&ure,  and  fituation  or  the  Teeth. 

Order  I.  The  Primates  have  four  ineffores,  or 
fore-teeth ,  in  each  jaw,  and  one  dog  tooth .  N.  B. 

By  one  dog-tooth,  Linnasus  means  one  on  each  lide 
of  the  fore,  teeth  in  both  jaws._This  order  includes 
four  genera,  viz.  PIcmo,  Simia,  Lemur,  Vefpeitilio. 
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Order  IL  The  Bruta  have  no  fore-teeth  in  cither  Mamma]?*, 
jaw.  This  order  includes  feven  genera,  viz.  Rhino-  Avcs. 

ceros,  Llephas,  Prichechus,  Bradypus,  Mynneco-  - v — J 

phaga,  Manis,  Dafypus. 

Order  ITI.  i  he  Ff.  ra:, have,*  for  the  moil  part,  fix 
conical  fore-teeth  in  each  jaw.  This  order  includes 
10  genera,  viz.  Phoca,  Canis,  Felis,  Yiverra,  Mu- 
llela,  Urlus,  llidelphis,  Talpa,  Sorex,  Erinactus. 

Order  IV.  The  Glires  have  two  fore  teeth  in 
each  jaw,  and  no  dog-teeth.—-  This  o-der  includes  10 
genera,  viz.  Hyftrix,  Lepus,  Caitor,  Mus,  Sciurus, 

Myoxus,  Cavia,  Arotomys,  Oypus,  Hyrox. 

Order  V.  I  he  Pecora,  have  no  fore-teeth  in  the  up¬ 
per  jaw,  but  6  or  8  in  the  under  jaw.— This  order 
includes  8  genera,  viz.  Camelus,  Mofchus,  Giraffa, 

Cervus,  Antilope,  Capra,  Ovis,  Bos. 

Order  VI.  i  he  Belluje,  have  ohtufe  fore- teeth  in 
each  jaw. — -’This  order  includes  4  genera,  viz.  Equ> 
us  Hippopotamus,  Sus,. Tapir. 

Order  VII.  Fhe  Cete,  or  whale  bind,  have  no 
uniform  character  in  their  teeth,  being  very  diffe¬ 
rent  in  the  different  genera ;  but  are  fufficiently 
diftinguifhed  from  the  other  orders  of  Mammalia,  by 
living  111  the  ocean,  having  pedloral  fins,  and  a  fi Hu¬ 
la  or  fpiraculum  upon  the  head.  — This  order  in¬ 
cludes  4  genera.  v>z.  Monod -n,  Bakena,  Phyfeter, 
Delphinus.  See  Cetacfous. 
he  generic  characters  of  the  Mammalia  are,  like  thofe  of 
the  orders,  aiinolf  entirely  taken  from  the  Teeth,  except¬ 
ing  the  Vefpertilio,  which,  befides  the  character  of  the 
order  derived  from  the  teeth,  has  this  farther  mark,  that 
there  is  a  membrance  attached  to  the  feet  and  Tides,  by 
means  of  which  the  creature  is  enabled  to  fly  : — the  Hyftrix-, 
whole  body  is  covered  with  fharp  fpines : — and  the  whole 
order  of  Pecora,  whofe  genera,  befides  the  charadters  taken 
from  the  teeth,  are  diflinguifhed  into  thofe  which  have  horns , 
thofe  which  have  no  horns,  and  by  peculiarities  in  the  horns 
themfelves. 

The  fpecific  characters  are  very  various,  being  taken  from 
any  part  of  the  body  which  pofTeffes  a  peculiar  uniform 
mark  of  diitinCtion.  As  examples,  of  thefe  characters  are 
to  be  found  under  the  proper  name  of  each  genus,  it  is 
unneceflary  to  fay  any  thing  further  concerning  them  in 
this  place. 

The  Second  Clafs,  AVES,  is  fubdivided  into  fix  Orders; 
the  characters  of  which  aie  taken  chiefly  from  the  ftrudture 
of  the  bill. 

Order  I.  .  The  Accipitres,  have  a  hoiked  bill, 
the  fuperior  mandibule,  near  the  bafe,  being  extended 
on  each  fide  beyond  the  inferior  $  and  in  fome  it  is 
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firmed  with  teeth. — This  order  includes  four  fpecies, 
•viz,  Vultur,  Falco,  Strix,  Lanius. 

Order  II.  The  Pic*,  have  a  convex,  compreffed 
bill,  refembling  a  kniie. — This  order  contains  23 
genera,  viz.  Trochilus,  Certhia,  Upupa,  Glaucopis, 
Buphaga,  Sitta,  Oriolus,  C'oracias,  Gracula,  Corvus, 
Paradifea,  Ramphaftoa,  Trogon,  Pfittncus,  Croto- 
phapa,  Picus,  Yunx,  Cuculus,  Bucco,  Boceros,  Al- 
cedo,  Merops,  TodutL 

Order  III.  The  Anseres,  have  a  fmooth  bill, 
broadeft  at  the  point,  covered  with  a  fmooth  ikin, 
and  furnifhed  with  teeth  :  The  tongue  is  flefhy  ;  and 
the  toes  are  palmated  or  webbed. — This  order  in¬ 
cludes  13  genera,  viz.  Anas,  Mergus,  Phaeton,  I' lo¬ 
tus,  Rhyncops,  Diomedea,  Aptenodyta,  Alca,  Pro- 
cellaria,  Peiecanus,  Larus,  Sterna,  Colymbus. 

Order  IV.  The  Gmllje,  have  a  fomewhat  cylin¬ 
drical  bill  :  The  tail  is  ihort,  and  the  thighs  are 
naked.  This  order  contains  20  gercra,  viz.  Phce- 
nicopterus,  Platalea,  Palamedea,  Myderia,  Tanta¬ 
lus,  Ardea,  Corrira,  Recurvirofira,  Scolopax,  Trin- 
ga,  Pulica,  Parra,  Rallus,  Vaginalis,  Ffophia,  Can- 
croma,  Scopus,  Glareola,  PIsmatopus,  Charadrius. 

Order  V.  The  Galling,  have  a  convex  bill  ;  the 
fu  peri  or  mandibule  is  vaulted  over  the  inferior  :  The 
mjlrtls  are  half  covered  with  a  convex  cartilaginous 
membrane  ;  and  the  feet  are  divided,  but  connected, 
at  the  inmoft  joint. — This  order  contains  10  gene¬ 
ra,  viz.  Otis,  Struthio,  Didus,  Pavo,  Meleagris,  Pe¬ 
nelope,  Ctax,  Phafianus,  Numida,  Tetrao. 

Order  VI.  The  Passeres,  have  a  conical  fharp- 
poiuted  bill;  and  the  nnjlnls  are  oval,  wide,  and 
naked. —  This  order  contains  17  genera,  v  z.  Loxia, 
Colins,  Fringilla,  Phytotoma,  Embcriza,  Caprimul- 
p  us,  Himndo,  Pipra,  Turd  us,  Ampelis,  F anagra, 
Mucicapa,  Parus,  Motacilla,  Alauda,  Sturnus,  Co- 
lumba. 

The  generic  charaders  of  this  clafs  are  taken  from  pecu¬ 
liarities  in  the  billy  the  nojlrils ,  the  tongue,  the  feet,  the  fea¬ 
thers,  the  face ,  the  figure  of  the  body*  &c. 

The  charaders  which  ferve  to  difiinguifh  the  fpecies  are 
very  various  :  For  example,  the  colour  of  the  particular 
feathers  or  parts  of  feathers  ;  trejis  of  feathers  on  the  head, 
difpofed  in  different  manners  ;  the  colour  of  the  cere  or 
•wax  ;  the  colour  of  the  feet  ;  the  fhape  and  length  of  the 
tail ;  the  number,  fituation,  & c.  of  the  toes  ;  the  colour  and 
figure  of  the  bill,  See. 

The  Third  Clafs ,  AMPHIBIA,  is  divided  into  two 
Orders. 

Order  I.  The  Reptiles,  have  four  feet,  and  breath 
by  the  mouth. — This  order  contains  four  genera, 
viz .  Teiludo,  Draco,  Lacerta,  Rana. 

Order  II.  The  Serpentes,  have  no  legs,  and  breath 
by  the  mouth. — This  order  contains  fix  genera,  viz . 
C retains,  Boa,  Coluber,  Anguis,  Amphifbasna,  Cce- 
cilia. 

The  generic  charaders  of  this  clafs  are  taken  from  the 
general  figure  of  the  body  ;  from  their  having  tails  or  no 
tails  ;  being  covered  with  a  Jhell ;  having  teeth  or  no  teeth , 
in  the  mouth  ;  being  furnifhed  with  lungs  ;  having  covered  or 
naked  bodies  ;  from  the  number,  fituation,  and  figure  of  the 
Jcuta  and  fcalcs  ;  from  the  number  and  fituation  of  the  fpi- 
racula  ;  from  the  fituation  of  the  mouth ,  &c. 

The  fpecific  charaders  are  fo  very  various,  that  it  would 
be  fuperfluoiis  to  enumerate  them. 

The  Fourth  Clafs,  PISCES,  is  fubdivided  into  fix  Or- 


LOGY. 

ders,  the  charaders  of  which  are  taken  from  the  fituation 
of  the  belly  fins.  #  , 

Order  I.  The  Apodes,  have  r.o  belly  fins. — This 
order  contains  eight  genera,  viz.  Muraena,  Gymno- 
tus,  Trichiurus,  Auarchichas,  Ammodytes,  Ophi- 
dium,  Stromateus,  Xiphias,  Sternoptyx,  Leptoce- 
phalus. 

Ordfr  II.  The  Jugulares,  have  the  belly- fins  pla- 
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ced  before  the  peftoral  fns . — This  order  includes 
five  genera,  viz.  Callionymus,  Uranofcopus,  Tra* 
chinus,  Gadus,  Blennius,  Kurtus. 

Order  III.  The  Thoracici,  have  the  belly-fins 
placed  under  the  pettoral  fns. — This  order  compre¬ 
hends  19  genera,  viz.  Cepola,  Echeneis,  Coryphae- 
na,  Gobius,  Coitus,  Scorphaena,  Zeus,  Pleuronec- 
tes,  Chcetodon,  Sparus,  Scarus,  Labrus,  Sciseria, 
Perea,  Gafleroiteus,  Scomber,  Centrogaffer,  Mullus, 
Trig  la. 

Order  IV.  The  Abdominales,  have  the  belly  fns 
placed  behind  the  pep!  oral  fns. —  This  order  contains 
16  genera,  viz,  Cobitis,  Amia,  Silurus,  Teuthis, 
Loricaria,  Salmo,  Eiflularia,  Efox,  Elops,  Argen¬ 
tina,  Atherina,  Mugil,  Exocaetns,  Polynemus,  CI11- 
pea,  Cyprir.us. 

Order  V.  The  Branchiostegi,  have  the  gills  def- 
titute  of  bony  rays.  —  This  order  contains  10  gene¬ 
ra,  viz.  Mormyius,  Oftracion,  Tetrodon,  Diodon, 
Syngnatlius,  Pegafus,  Centrifcm,  Baliflts,  Cyclopte- 
rus,  Lophius 

Order  VI.  The  Chondrgpterygii,  have  cartila¬ 
ginous  gills  —  This  order  contains  five  genera,  viz. 
Acipenfer,  Chimae^a,  Squalus,  Raia,  Petromyzon. 

The  generic  charaders  <P  this  clafs  are  taken  from  pecu¬ 
liarities  in  the  hea  l,  the  mouth ,  the  teeth ,  the  nofrils,  the 
rays  in  the  membrane  of  the  gills,  the  eyes,  the  general  fgure 
of  the  body ,  the  figure  of  the  tail,  the  fituation  of  the  fpira- 
cu/a.  See. 

The  Specific  charaders  are  taken  from  peculiarities  in  all 
the  parts  above  enumerated,  and  many  others. 

See  further  the  articles  Fish  and  Ichthyology. 

The  Fifth  Clfs,  INSECTA,  is  fubdivided  into  feven 
Orders,  the  charaders  of  which  are  taken  from  the  wings. 
See  the  article  Insect. 

Order  I.  The  Coleoptera,  have  four  wings,  the 
two  fuperior  ones  being  crufiaceous,  and  furnifhed 
with  a  fraight  future. — This  order  comprehends  47 
genera,  viz.  Scarabseus,  Lucanus,  Dermeftes,  Mely- 
ris,  Byrrhus,  Silpha,  Tritoma,  Hydrophilus,  Hifter, 
Paufus,  Boilrichus,  Anthrenus,  Nilidula,  Coccinelh, 
Curculio,  Brentiis,  Attelabus,  Erodius,  Staphylinus, 
Scaurus,  Zygm,  Mcloe,  Tcnebrio,  Caffida,  Opa- 
trum,  Mordella,  Chryfomela,  Horia,  Apalus,  Man- 
tlcora,  Pimelia,  Gyrinus,  Cucujus,  Cryptocephalus* 
Bruchus,  Ptinus,  Hifpa,  Bupreftis,  Necydalis,  Lam- 
pyris,  Cantharis,  Notoxus,  Elater,  Calopus,  Alur- 
nus,  Carabus,  Lytta,  Serropalpus,  Cerambyx,  Lep- 
tura,  Rhinomacer,  Zonitis,  Cicindela,  Dyticus,  For- 
ficula. 

Order  II.  The  Hemiptera,  have  four  wings,  the 
two  fuperior  ones  being  femicrufareous,  and  incum • 
bent,  i.  e.  the  interior  edges  lie  above  one  another. — ■ 
This  order  includes  14  genera,  viz.  Bbtta,  Pneu- 
mor?.,  Mantis,  Gryllus,  Fulgora,  Cicada,  Notonec- 
ta,  Nepa,  Cimex,  Macrocephalus,  Aphis,  Chermes, 
Coccus,  Thrios. 
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Oxder  III.  The  Lepidoptera,  have  four  wings, 
all  of  them  imbricated  with  fcales . — This  order  con¬ 
tains  three  genera,  ‘viz,  Papilio,  Sphinx,  Phakena. 

Order  IV.  The  Neuroptera,  have  four  wings,  in¬ 
terwoven  with  veins,  like  a  piece  of  network,  and  no 
jting  in  the  anus . — This  order  includes  feven  genera, 
viz.  Libella,  Ephemera,  Plemerobius,  Myrmelion, 
Phryeanea,  Panorpa,  Rophidia. 

Order  V.  The  Hymenoptera,  have  the  fame  cha¬ 
racters  with  the  former,  only  the  anus  is  armed  with 
a  fling*  But  this  mark  is  peculiar  to  the  females  and 
neuters  ;  for  the  males  have  no  Jlitig. — This  order 
comprehends  15  genera,  viz.  Cynips,  Tentredo,  Si* 
>ex,  Ichneumon,  Sphex,  Scolia,  Thynnus,  Leucof- 
pis,  Tiphia,  Chalcis,  Chryfls,  Veipa,  Apis,  F01  mi¬ 
ca,  Mulilla. 

Order  VI.  The  Diptep.a,  hare  two  wings,  and  two 
clavated  halter  es  or  baler ecs  behind  each  wing. — 
Th  s  order  contains  12  genera,  viz.  Diopfis,  Tipu- 
la,  Mufca,  Tabanus,  Empis,  Conops,  Oeftrus,  Afi- 
lus,  Stomoxys,  Culex,  Bombylius,  Hippobofca. 

Order  VII.  The  Aptera,  have  no  wings. — This 
order  contains  15  fpccies,  viz.  Lepifma,  Podura, 
Termes,  Pediculus,  Pulex,  Acams,  Hjdrachna,  A- 
ranea,  Phalangium,  Scorpio,  Cancer,  Monoculus, 
Onifcus,  Scolopendra,  Julus.  See  further  the  ar¬ 
ticles  Entomology  and  Insect. 

The  Sixth  Clafs,  VERMES,  is  divided  into  five  Orders. 

Order  I.  The  Intestina,  are  the  moll  fimple  ani¬ 
mals,  being  perfectly  naked,  and  without  limbs  of  any 
kind. — 'Phis  order  contains  21  genera,  viz.  Afcaris, 
Trichocephalus,  Uncinaria,  Tikria,  Scolex,  Ligula, 
Linguatula,  Strongylus,  Echinorhynchus,  Hasruca, 
CucuHanus,  Caryophyllseus,  Fafciola,  Taenia,  Furia, 
Myxine,  Gordius,  Hirudo,  Eumbricus,  Sipunculus, 
Plan3ria. 

Order  II.  The  Mollusca,  are  likewife  fimple  na¬ 


ked  animals ,  without  any  fell  ;  but  they  arc  IrachU  ’Vtmb 
ated,  or  furnifhed  with  a  kind  of  limbs.— This  order 
comprehends  31  genera,  viz.  Actinia,  CTava,  Mam- 
maria,  Pedicellaria,  Afcidia,  Salpa,  Dagyfa,  Ptero- 
trachea,  Eimax,  Aplyfia,  Doris,  Tcthis,  Ilolothu- 
ria,  Pertbella,  Briton,  Sepia,  Clio,  Lobaria,  Ler- 
nsea,  Scyllasa,  Glaucus,  Aphrodita,  Amphitrite, 

Spio,  Nereis,  Nais,.  Phyffophora,  Medufa,  Lucer- 
naria,  Afterias,  Echinus. 

Order  III.  The  Testacea,  have  the  fame  charac¬ 
ters  with  thofe  of  Order  II.  but  are  covered  with 
a /hell. — This  order  includes  36  genera,  viz.  Chiton, 

Eepas,  Pholas,  My  a,  Solen,  i  ellina,  Cardium,  Mac- 
tra,  Donax,  Venus,  Spondyius,  Chama,  Area,  Of- 
trea,  Anomia,  Mytilus,  Pinna,  Argonauta,  Nauti¬ 
lus,  Ccfrnis,  Cypraea,  Bulla,  Voluta,  Buccinum* 
Strombus,  Murex,  Trochus,  Turbo,  Helix,  Nerita* 
Haliotis,  Patella,  Dentalium,  Serpula,  Teredo,  Sa- 
bella. 

Order  IV.  The  Zoophyta,  are  compound  animals 9 
furnifhed  with  a  kind  of fowers,  and  having  a  vege¬ 
tating  root  and  fem. — This  order  contains  15  gene¬ 
ra,  viz.  Tubipora,  Madrepora,  Millcpora,  Cellepo- 
ra,  Ifis,  Antipathes,  Gorgonia,  Alcyonium,  Spori* 
gia,  Fluflra,  Tubularia,  Corralina,  Sertularia,  Pen- 
natula,  Idydra.  See  Auimal  Flower . 

Order  V.  The  Infusoria,  confifls  of  very  fmall 
fimple  animal*. -Thi*  order  contains  15  genera,  viz* 
Brachionus,  Vo  r  tic  elk,  Trichoda,  Cercaria,.  Leuco- 
pera,  Gonium,  Colpoda,  Paramecium,  Cyclidium, 
Burfaria,  Vibrio,  Enchelis,  Bacillaria,  Volvox,  Mo- 


For  more  particular  information  concerning  the  feverai 
branches  and  fubjects  of  zoology,  the  reader  may  confute 
tlie  various  articles  above  referred  to,  and  he  will  find  mote 
of  the  genera  deferibed  in  their  order  in  the  alphabet. 
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Zoophite  ZOOPHYTE,  in  natural  hiflory,  the  4th  order  of  the 
|j  clafs  of  Vermes .  See  Zoology. 

Zaroafter.  ZOOTOMY,  the  art  of  differing  animals  or  living  crea- 
v"  tures,  being  the  fame  with  anatomy.  See  Anatomy,  and 
Comparative  Anatomy. 

ZORILLE,  in  zoology,  a  fpecies  of  vveefel,  having  the 
back  and  Tides  marked  with  fhort  ftripes  of  black  and  white, 
the  late  tinged  with  yellow ;  the  tail  long  and  bufhy,  partly 
white  and  partly  black ;  the  legs  and  belly  black.  This 
animal  inhabits  Peru,  and  other  parts  of  South  America  : 

*  its  peftilential  vapour  overcomes  even  the  panther  of  Ame¬ 
rica,  and  ftupefies  that  foimidable  enemy. 

ZOROASTER,  or  Zerdusht,  a  celebrated  ancient 
philofopher,  faid  to  have  been  the  reformer  or  the  founder 
of  the  religion  of  the  magi.  It  is  wholly  uncertain  to  how 
many  eminent  men  the  name  of  Zoroaftcr  belonged.  Some 
have  maintained  that  there  was  but  one  Zoroafler,  and  that 
he  was  a  Perfian  ;  others  have  faid  that  there  were  fix 
eminent  founders  of  philofophy  of  this  name.  Ham  the 
fon  of  Noah,  Mofes,  Ofiris,  Mithras,  and  others,  both  gods 
and  men,  have  by  different  writers  be^n  aflerted  to  have 
been  the  fame  with  Zoroafler.  Many  different  opinions 
have  alfo  been  advanced  concerning  the  time  in  which  he 
flourifhed.  Ariflotle  and  Pliny  fix  his  date  at  fo  remote  a 
period  as  6ood  years  before  the  death  of  Plato.  Accord¬ 
ing  to  Laertius,  he  flourifhed  600  years  before  the  Trojan 
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war;  according  to  Suidas,  500.  If,  in  the  mid  ft  of  fo 
much  unceitainty,  any  thing  can  be  advanced  with  tile  ap¬ 
pearance  of  probability,  it  feems  to  be  this ;  that  there  was 
a  Zoroafler,  a  Perfo-Median,  who  flourifhed  about  the  time 
of  Darius  Hyflafpes  and  that  belides  him  there  was  ano¬ 
ther  Zoroafler,  who  lived  in  a  much  more  remote  period 
among  the  Babylonians,  and  taught  them  aftronomy.  The 
Greek  and  Arabian  writers  are  agreed  concerning  the  ex- 
iftence  of  the  Perfian  Zoroafler  ;  and  the  ancients  unanf- 
moufly  aferibe  to  a  philofopher,  whom  they  call  Zoroafler 
the  origin  of  the  Chaldean  aftronomy,  which  is  certainly  of 
much  earlier  date  than  the  time  of  Hyflafpes  ;  it  feems, 
therefore,  neceffary  to.fuppofe  a  Chaldean  Zoioailer  diflinct 
from  the  Perfian.  Concerning  this  Zoroafler,  however* 
nothing  more  is  known,  than  that  he  flourished  towards  the 
beginning  of  the  Babylonifh  empire,  and^was  the  father 
of  the  Chaldean  aftrology  and  magic.  All  the  writings- 
that  have  been  afciibed  to  Zoroafler  are  un quell ionably  fpu- 
rious 

ZOSTERA,  in  botany  ;  a  genus  of  plants  of  the  clafs 
gynandria,  order  pofyandria  /  and  in  the  natural  fyftem  ar¬ 
ranged  under  the  fecond  order,  Piperita .  The  ipadix  is  li¬ 
near,  and  fertile  only  on  one  fide  *  there  is  no  calyx  nor 
corolla;  the  flamina  are  alternate;  the  feeds  folitary  and 
alternate.  There  are  two  fpecies,  the  marina  aiid  uceanica  ; 
neither  of  which  is  a  native  of  Britain. 


Zoroafler, 

Zoftera. 
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Z0SIMU3,  an  ancient  hifforian  who  lived  at  the  end  of 
the  fourth  and  beginning  of  the  fifth  centuries.  There  are 
fix  books  of  his  hi  dory  extant  ;  in  the  firlt  of  which  he 
runs  over  the  Roman  afFairs  in  a  very  fuccinCt  manner  from 
Augudus  to  Dioclefian  ;  the  other  five  are  written  more 
cbfful'ely.  Zofimus  was  a  zealous  Pagan  ;  whence  we  find 
him  frequently  inveighing  with  great  bitternefs  againd  the 
Chridian  princes,  paiticularly  againd  Condantine  the  Great, 
and  the  elder  Theodofius.  His  hidory  has  been  pnblifhcd 
with  the  Latin  verfion  of  Leunclavius  at  Frankfort,  1590, 
with* the  other  minor  hidorians  of  Rome,  in  folio;  and  at 
Oxford  in  8vo,  1679. 

ZUG,  a  canton  of  Switzerland,  bounded  on  the  ead  and 
north  by  that  of  Zurich,  on  the  fouth  by  Sclnveiz  and  Lu- 
cern,  and  on  the  wed  by  the  canton  of  Lucern  and  the  Freye- 
Amt  or  Free  Piovinces.  It  is  not  above  i  2  miles  cither 
way;  but  very  populous  and  fruitful,  yielding  wine,  wheat, 
chefnuts,  and  other  fruits,  in  its  vales,  and  excellent  padure 
on  its  mountains.  The  inhabitants  of  this  canton  are 
fiaimch  Roman  Catholics.  It  lies  in  the  diocefe  of  Con- 
fiance,  and  its  government  is  democrat ical.  There  are  two 
lakes  in  it  abounding  in  fifh,  particularly  larpe  carps,  pikes, 
and  a  fpecies  of  tiouts  called  rotels  ;  as  well  as  feveral  woods 
full  of  game.  Zug,  which  gives  name  to  it,  and  is  its  ca¬ 
pital,  dands  on  the  ead  fide  of  a  lake  of  the  fame  name, 
about  feven  miles  long,  and  is  a  drong  neat  town,  contain¬ 
ing  a  priory  and  two  convents. 

ZUINGLIUS  (Ulricus),  an  able  and  zealous  reformer, 
who  laid  the  foundation  of  a  reparation  from  Rome  in  Swit¬ 
zerland,  at  the  fame  time  that  Luther  did  the  like  in  Saxo- 
ny,  was  born  at  Wildehaufen  in  1  487.  While  he  officiated 
as  preacher  at  Zurich,  a  Fiancifcan  fent  by  Leo  X.  came 
to  publifh  indulgences  there  ;  againd  which  Zuinglius,  after 
the  example  of  Luther,  declaimed  powerfully.  In  the 
courfe  of  this  oppofition  he  darted  a  new  dodlrine,  which 
he  called  Lvangdkol  Truth;  and  from  the  beginning  of 
1519  to  152 3,  lie  preached  not  only  againd  indulgences, 
but  againd  other  articles  of  the  Romifh  church.  But 
though  Zuinglius  made  no  led  progrtfs  than  Luther,  he 
yet  conduced  himfelf  with  more  moderation  and  prudence; 
and  wifhing  to  have  the  concurrence  of  the  civil  powers, 
procured  two  afiemblies  to  be  called  at  Zurich:  by  the  firb, 
he  was  authorifed  to  proceed  as  he  had  begun  ;  and  by  the 
fecond,  the  outward  woifhip  and  ceremonies  of  the  church 
of  Rome  were  abolifhed.  During  tliefe  tranfaClions,  Zuin- 
glius  published  feveral  books  in  defeneeof  his  doctrines;  but 
treating  of  the  eucharid,  and  preferibing  a  form  of  cele¬ 
brating  the  Lord’s  Supper  different  from  Id ut her,  he  was 
involved  in  violent  diiputes  with  the  red  of  his  reforming 
brethren.  Interpreting  the  words  hoc  eft  corpus  vieurn,  by 
hoi  fignifir at  corpus  meum ,  lie  maintained,  that  the  body  and 
blood  of  Chrilt  are  not  really  prefent  in  the  eucharid  ;  and 
that  the  bread  and  wire  are  nothing  more  than  external 
figns  or  fymhols ,  defigned  to  excite  in  the  minds  of  Chrifti- 
ans  the  lcmembrance  of  the  fuffeiings  of  the  Divine  Savi¬ 
our,  and  of  the  benefits  which  aiife  from  them.  This 
opinion,  which  was  afterwards  fo  plaufibly  fupported  by 
the  celebrated  Hoadley  (fee  Supper  of  the  Lord j,  gave  of¬ 
fence  to  Calvin  as  well  as  to  Luther ;  but  the  do&rines  of 
Zuinglius,  which  were  mod  obnoxious  to  that  eminent  re- 
former,  were  thofe  which  deny  deftlon  and  reprobation,  and 
make  the  church  as  a  fociety  wholly  dependent  on  the  date. 
Rdpe&ing  the  divine  decrees,  the  opinion  of  Zuinglius 
and  his  followers  differed  very  little  Iroin  that  of  the  Pela¬ 
gian;  :  ’  for  he  maintained  that  heaven  is  open  to  all  who 
live  according  to  the  di&ates  of  right  reafon  ;  and  he  feems- 
to  have  denied  the  doctrine  of  original  fin.  Irdtead  of  de¬ 


daring  with  Calvin,  that  the  church  is  a  feparate  indepen¬ 
dent  body,  veded  with  the  right  of  legilbtion  for  itlelf, 
Zuinglius  aferibed  to  the  civil  magiftrate  an  abfolnte  and 
unbounded  power  in  religious  matters,  allowing  at  the  fame 
time  a  certain  fubordination  among  the  miniders  of  the 
church.  This  was  abundantly  agreeable  to  the  rnagidrates 
of  Zurich  ;  but  the  red  of  the  Swil's  cantons  diia-lowing  of 
their  proceedings,  other  afiemblies  were  called,  and  things 
tending  to  tumult,  both  tides  had  recourfe  to  arms;  when 
Zuinglius,  who  began  as  a  preacher,  died  in  arms  as  a  ioldier, 
in  M3 1.  Ilis  works  amount  to  four  vols  folio. 

ZURICH,  a  canton  of  Switzerland,  bounded  to  the 
north  by  Swabia  and  the  canton  ot  Schaffhaulen  ;  to  the 
fouth  by  the  town  and  territory  of  Rapperichweit  and  the 
cantons  of  Switz  and  Zug  ;  to  the  cad  by  the  Thurgau* 
Toggenburg,  and  Utznach  ;  and  10  the  wed  by  the  free 
bailia  >es  and  county  of  Baden.  It  is  about  60  miles  from, 
north  to  fouth,  and  48  from  ead  to  wed.  With  refpedt  to 
its  f?xc,  air,  and  foil,  it  is  faid  to  be  an  epitome  of  all  Swit¬ 
zerland,  as  containing  in  it  hills,  valleys,  plains,  corn- 
lands,  vineyards,  lakes,  and  rivers.  Their  wines  have  a 
tartnefs  at  ifirft,  but  the  longer  they  are  kept  the  more 
agreeable  they  are.  The  other  products  are  excellent  fruits* 
corn,  padure,  fine  clay,  chalk,  feveral  coloured  earths,  pit- 
coal,  turf,  and  fulphur.  There  are  alfo  fome  mineral  fprings 
in  the  canton  ;  and  of  the  lakes,  that  of  Zurich  is  the  mod 
confiderable.  The  reformation  was  introduced  here  by 
Zuinglius  in  the  year  1517.  This  canton  is  the  fird  in 
rank,  and  inferior  only  to  that  of  Bern  in  extent,  power, 
and  wealth  ;  in  confequence  of  which,  its  reprefentatives 
prefide  in  the  general  diets,  when  held  in  any  place  belong¬ 
ing  in  common  to  the  cantons  ;  and  the  affairs  relating  to 
the  whole  confederacy  are  tranfa&ed  in  its  offices.  Its 
quota,  for  the  defence  of  the  feveral  members  of  the  confe¬ 
deracy,  is  1400  men.  Of  one  of  the  two  armies  raifed  on 
thefe  occafions,  it  nominates  one  of  the  commanders  in 
chief,  as  Lucern  does  the  other.  Its  revenue  is  faid  to  be 
about  1 50,000  crowns  a- year  ;  of  which,  one.  year  with 
another,  two  thirds  are  expended  in  the  charges  of  govern¬ 
ment,  and  the  red  laid  up  in  the  treafnry.  It  can  bring 
50,00?  fighting  men  into  the  field  at  a  very  fiiort  warning. 

Zurich,  the  capital  of  a  canton  of  the  fame  name  in 
Switzerland,  dands  in'  a  pleafant  country,  near  where  the 
river  Aa  iffues  from  the  lake  that  takes  its  name  from  the 
town,  23  miles  .from  Schaffhaufen,  and  114  from  Geneva. 
After  having  been  ruined  by  Attila  the  Hun,  it  is  faid  to 
have  been  icdored  by  Thurfcus,  fon  of  Theodoric  king  of 
the  Goths,  from  whom  it  took  the  name  of  Thuricum >  cor¬ 
rupted  afterwards  into  that  of  Zurich,  It  is  fortified  in  the 
modern  way,  and  has  wide  ditclies,  faced  with  free  done. 
There  are  five  arfenals  in  it,  well  dored  with  arms  and  ar¬ 
tillery  ;  an  academy  or  college,  having  15  profeffors;  a  rau- 
feum,  or  chamber  of  rarities;  a  llately  town-houfe,  the  pil¬ 
lars  in  the  front  of  which  are  of  black  marble,  dieaked 
with  white;  and  a  town  library.  The  foveieignty  and  ad- 
minidration  of  all  affairs  are  lodged  in  the  greater  and  leffer 
council,  out  of  which  are  chofen  the  city* officers,  as  the 
councils  are  out  of  the  13  companies  of  burghers.  There 
are  feveral  other  councils  or  colleges,  each  ot  which  has  its 
paiticular  department.  Here  are  a  great  variety  of  filk, 
woollen,  linen,  cotton,  and  other  manufactures  ;  this  being 
the  place  of  the  gieated  trade  in  all  Switzerland.  The 
town  is  well  fupplied  with  provifions  by  and  from  its  lake. 
The  dreets  are  neat,  and  houfes  well  built,  but  not  magni¬ 
ficent.  In  the.towndibrary  are  feveral  letters  to  Bullinger 
from  lady  Jane  Gray  daughter  to  the  duke  of  Suffolk.  Iut 
one  of  the  arfenals  is  the  figure  of  William  Tell,  dreffed  and 
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Zurich,  armed  in  the  ancient  Swifs  manner,  with  the  crofs-bmv 
l""  v  whence  he  fhot  the  arrow  that  ftruck  the  apple  off  his 
child's  head. 

Both  men  and  women  are  fo  fond  of  mufic,  that  there 
are  few  of  them  that  cannot  play  on  fome  inftrument.  If 
a  burgher  goes  out  of  town,  or  a  peafant  enters  it,  without 
a  fword,  they  are  liable  to  be  fined.  No  perfons,  whatever 
their  rank  or  office  may  be,  are  exempted  from  the  fump- 
tuary  laws.  The  feurgomaders,  who  are  the  fame  as  the 
advoyers  at  Bern,  have  the  title  of  excellence.  The  hofpi- 
tals  here  are  very  neat  and  well  endowed  ;  but  they  do  not 
affo6l  the  ridiculous  vanity  of  lodging  the  poor  in  palaces. 
Not  only  in  this  town  and  canton,  and  other  parts  of  Swit¬ 
zerland,  but  alfo  among  the  Grifons,  the  minifters  al)  preach 
covered.  The  country  about  the  town  is  very  pleafant  and 
fruitful  ;  for  both  which  it  is  not  a  little  indebted  to  the 
lake,  that  extends  24  miles  in  length,  and  about  two  or 
three  in  breadth.  The  water  is  of  a  green  colour,  fupoo- 
fed  to  be  owm  g  to  the  melted  fnow  that  falls  into  it  from 
the  adjacent  mountains.  That  part  of  it  next  Zurich  is 
called  the  Lower  Lake ,  and  the  other  end  the  Upper. 
The  cathedral,  or  great  church  here,  is  collegiate.  The 
prefent  city  is  faid  to  owe  its  origin  to  a  nunnery,  founded 
by  the  emperor  Lewis  I.  near  where  the  ancient  Tigurum 
flood.  JE.  Long.  8.  30.  N.  Lat.  47.  20. 

What  may  be  reckoned  one  of  the  greatefl  curiofities  of 
Zurich  is  the  pump  invented  and  ere&ed  here  by  H.  An¬ 
dreas  Wirtz,  a  tinplate  worker  of  this  place.  1  he  inven¬ 
tion  {hows  him  to  be  a  perion  of  very  uncommon  mechani¬ 
cal  knowledge  and  fagacity.  As  it  is  a  machine  which  ope¬ 
rates  on  a  principle  widely  different  from  all  other  hydiau- 
lic  machines,  and  is  really  excellent  in  its  kind,  we  prefume 
that  our  readers  will  not  be  di'pleafed  with  fume  account 
of  it,  although  it  be  rather  out  of  place  here,  and  lhouid 
have  appeared  in  the  article  Water  Works. 

PIDXLIf.  Fig.  16.  is  a  fit  etch  of  the  fedlion  of  the  machine,  as  it 
.  was  firft  ere&ed  by  Wirtz  at  a  dye  houfe  in  Limmat,  in  the 
fuburbs  or  vicinity  of  Zurich.  It  coniills  of  a  hollow  cy¬ 
linder,  like  a  very  large  grindilone,  turning  on  a  horizontal 
axis,  and  partly  plunged  in  a  cidein  of  water.  The  axis  is 
hollow  at  one  end,  and  communicates  with  a  perpendicular 
pipe  CBZ  ,  part  of  which  is  hid  by  the  cylinder.  This 
cylinder  or  drum  is  formed  into  a  fpiral  canal  by  a  plate 
coiled  up  within  it  like  the  main  fpring  of  a  watch  in  its 
box  ;  only  the  fpires  are  at  a  diflance  from  each  other,  fo 
as  to  form  a  conduit  for  the  water  of  uniform  width.  This 
fpiral  partition  is  well  joined  to  the  two  ends  nf  the  cylin¬ 
der,  and  no  water  efcapes  between  them.  The  outermod 
turn  of  the  fpiral  begins  to  widen  about  \  ths  of  a  circum¬ 
ference  from  the  end,  and  this  gradual  enlargement  conti¬ 
nues  from  Q_to  S  nearly  a  femicirclc  :  this  part  may  be 
called  the  Horn.  It  then  widens  fuddenly,  forming  a 
Scoop  or  fhovel  S3',  1  he  cylinder  is  fupported  fo  as  to 

dio  feveral  inches  into  the  water,  whole  furiace  is  leprefent- 
ed  by  VV'. 

When  this  cylinder  is  turned  round  its  axis  in  the  direc¬ 
tion  ABEO,  as  exprefFed  by  the  two  darts,  the  fcoop  SS* 
dips  at  V',  and  takes  up  a  certain  quantity  of  water  before 
it  emerges  again  at  V.  This  quantity  is  fufficitnt  to  £11  the 
taper  part  SQ^,  which  we  have  called  the  Horn  ;  and  this  is 
nearly  equal  in  capacity  to  the  outermod  unifoim  fpiral 
round. 

After  the  fcoop  has  emerged,  the  water  paffes  along  the 
fpiral  by  the  motion  of  it  round  the  axis,  and  drives  the  air 
before  it  into  the  rifing-pipe,  where  it  efcapes. — In  the  mean 
time,  air  comes  in  at  the  mouth  of  the  fcoop  ;  and  when  the 
fcoop  again  dips  into  the  water,  it  again  takes  in  fome. 
Thus  there  is  now  a  part  filled  with  water  and  a  part  fil¬ 


led  with  air.  Continuing  this  motion,  we  ffiall  receive  a  Zurich 
fecond  round  of  water  and  another  of  air.  The  water  in 
any  turn  of  the  fpiral  will  have  its  two  ends  on  a  level ;  and 
the  air  between  the  fucceffive  columns  of  water  will  be  in 
its  natural  (late;  for  lince  the  p  adage  into  the  riiin  ?  pipe 
or  Main  is  open,  there  is  nothing  to  force  the  water  and 
air  into  any  other  pofition.  But  lince  the  fpires  giaclually 
diminifh  in  their  length,  it  is  plain  that  the  column  of  water 
will  gradually  occupy  more  and  more  of  the  circumference 
of  each.  At  lad  it  will  occupy  a  complete  turn  of  fome 
fpiral  that  is  near  the  centre  ;  and  when  fent  farther  in, 
by  the  continuance  of  the  motion,  fome  of  it  will  run  back 
over  the  top  of  the  fucceeding  fpiral.  Thus  it  will  run 
over  at  K  4  into  the  right  hand  fide  of  the  third  fpiral. 
ri  here  fore  it  will  piifh  the  water  of  this  fpire  backwards, 
and  raife  its  other  end,  fo  that  it  alfo  will  run  over  back¬ 
wards  before  the  next  turn  be  completed.  And  this  change 
ot  difpofition  will  at  la  It  reach  the  fir  ft  or  outermod  fpiral, 
and  fome  water  will  run  over  into  the  horn  and  fcoop,  and 
finally  into  the  ciilern. 

But  as  foon  as  water  gets  into  the  rifing  pipe,  and  rife 3 
a  little  in  it,  it  flops  the  efcape  of  the  air  when  The  next 
fcoop  of  wrater  is  taken  in.  Here  are  now  two  columns  of 
water  adding  againfl  each  other  by  hydroftatic  prefTure  and 
the  intervening  column  of  air.  They, mud  comprets  the 
air  between  them,  and  the  water  and  air- columns  will  now 
be  unequal.  This  will  have  a  general  tendency  to  keep 
the  whole  water  back,  and  caufe  it  to  be  higher  on  the  left 
or  rifing  fide  of  each  fpire  than  on  the  right  defending 
fide.  i  he  cxcefs  of  height  will  be  jud  inch  as  produces 
the  compreffion  of  the  air  between  that  and  the  preceding 
column  of  water.  This  will  go  on  increafing  as  the  wa¬ 
ter  mounts  in  the  rifing-pipe  ;  for  the  air  next  to  the  rifing- 
pipe  is  compiefled  at  its  inner  end  with  the  weight  of  the 
whole  column  in  the  main.  It  mud  be  as  much  comprefied 
at  its  outer  end.  This  mud  be  done  by  the  water  column 
without  it ;  and  this  column  exerts  this  prefTure  partly  by 
reafon  that  its  outer  end  is  higher  than  its  inner  end,  and 
partly  by  the  tranfmiffion  of  the  prefTure  on  its  outer  end 
by  air,  which  is  fimilarly  compreffed  from  without.  And 
thus  it  will  happen  that  each  column  of  water,  being  high¬ 
er  at  its  outer  than  at  its  inner  end,  comprefies  the  air  on 
the  water-column  beyond  or  within  it,  which  tranfinita  this 
prefTure  to  the  air  beyond  it,  adding  to  it  the  prefTure 
arifiug  from  its  own  want  of  level  at  the  ends.  Therefore 
the  created  compreffion,  viz.  that  of  the  air  next  the  main, 
is  produced  by  the  fum  of  ail  the  trarfn  tied  prffures ;  and 
thefe  are  the  fum  of  all  the  differences  between  the  eleva¬ 
tions  o*  the  inner  ends  of  the  water  columns  above  their  outer 
ends:  and  the  height  to  which  the  water  will  rife  in  the 
main  will  be  jud  equal  to  this  fum. 

Draw  the  horizontal  lines  K'K  r,  ICK  2,  K  K  3,  Sc c.  and 
m  n ,  m  tn  «,  &c.  Siippofedhe  left  hand  fpaces  to  be  filled 
with  water,  and  the  right  hand  fpices  to  be  filled  with  air. 
There  is  a  certain  gradation  of  compreffion  which  will  keep 
things  in  this  pofitiY-n  The  fpaces  evidently  decreafe  in 
arithmetical  progrtffion  ;  fo  do  the  hydrofhtic  heights  and 
preffures  of  the  water  columns.  If  therefore  the  air  be 
denfe  in  the  fame  progreffion,  all  will  be  in  hydroftatical 
equilibrium.  Now  this  is  evidently  producible  by  the  mere 
motion  of  the  machine ;  for  lince  the  denfity  and  com¬ 
preffion  in  each  air  column  is  fuppofed  inverfely  as  the  bulk 
of  the  column,  the  abfolute  quantity  of  air  is  the  fame  in  all; 
therefore  the  column  fird  taken  in  will  pafs  gradually  in¬ 
wards,  and  the  increafing  compreffion  will  caufe  it  to  occu¬ 
py  precifely  the  whole  right  hand  fide  of  every  fpire.  The 
gradual  diminution  of  the  water  columns  will  be  produced 
during  the  motion  by  the  water  running  over  backwards  at 

the 
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the  top,  from  fplre  to  fpire,  and  at  lad  coming  out  by  the 
"  fcoop. 

It  is  evident  that  this  difpofition  of  the  air  and  water 
will  raife  the  water  to  the  greateft  height,  becanfe  the  hy- 
drodatic  height  of  each  water  column  is  the  greated  poffible, 
viz.  the  diameter  of  the  fpire.  This  difpofition  may  be 
obtained  in  the  following  manner  :  Take  CL  to  CB  as  the 
denfity  of  the  external  air  to  its  denfity  in  the  lad  column 
next  the  rifmg-pipe  or  main ;  that  is,  make  CL  to  CB  as  33 
feet  (the  height  of  the  column  of  water  which  balances  the 
atmoiphere),  to  the  firm  of  33  feet  and  the  height  of  the 
rifmg-pipe.  Then  divide  BL  into  fuch  a  number  of  turns, 
that  the  fum  of  their  diameters  (hall  be  equal  to  the  height 
of  the  main  ;  then  bring  a  pipe  ftraight  from  L  to  the  cen¬ 
tre  C.  The  reafon  of  all  this  is  very  evident 

But  when  the  main  is  very  high,  this  condrudlion  will 
require  a  very  great  diameter  of  the  drum,  or  many  turns  of  a 
veiy  narrow  pipe.  In  fuch  cafes  it  will  he  much  better  to 
make  the  fpiral  in  the  form  of  a  cork-fcrew,  as  in  fig.  17. 
inilead  of  this  flat  form  like  a  watch- fpring.  The  pipe 
which  forms  the  fpiral  may  be  lapped  round  the  frudum  of 
a  cone,  whole  greeted:  diameter  is  to  the  lead  (which  is 
next  to  the  riling  pipe)  in  the  fame  proportion  that  we 
afiigntd  to  CB  and  CL.  By  this  conltru&ion  the  wattr 
will  ft:ind  in  every  round  fo  as  to  have  its  upper  and  lower 
furfaces  tangents  to  the  top  and  bottom  of  the  fpiral,  and 
the  water  columns  wall  occupy  the  whole  afeending  fide 
of  the  machine,  while  the  air  occupies  the  descending  fide. 

This  form  is  vadly  preferable  to  the  flat  :  it  will  allow 
us  to  employ  many  turns  of  a  large  pipe,  and  therefore  pio- 
duce  a  great  elevation  of  a  large  quantity  of  water. 

The  fame  thing  will  be  dill  better  done  by  lapping  the 
pipe  on  a  cylinder,  and  making  it  taper  to  the  end,  in  fnch 
a  proportion  that  the  contents  of  each  round  may  he  the 
fame  as  w  hen  it  is  lapped  round  the  cone.  It  will  raife  the 
water  to  a  greater  height  (but  with  an  increafe  of  the  im¬ 
pelling  power)  by  the  fame  number  of  turns,  becaufe  the 
vertical  or  prefliRg  height  of  each  column  is  greater. 

Nay,  the  fame  thmg  may  be  done  in  a  more  fimple  man¬ 
ner,  by  lapping  a  pipe  of  uniform  bore  round  a  cylinder. 
But  this  will  require  more  turns,  becaufe  the  water  columns 
will  have  lefs  differences  between  the  heights  of  their  two 
ends.  It  requires  a  very  minute  invedigation  to  fhow  the 
progrefs  of  the  columns  of  air  and  water  in  this  condrudlion, 
and  the  various  changes  of  their  arrangement,  before  one  is 
attained  which  will  continue  during  the  working  of  the 
machine. 

We  have  chofen  for  the  defeription  of  the  machine  that 
conftru&ion  which  made  its  principle  and  manner  of  work¬ 
ing  mod  evident,  namely,  which  contained  the  fame  material 
quantity  of  air  in  each  turn  of  the  fpiral,  more  and  more 
comp  rtf  fed  as  it  approaches  to  the  rifmg-pipe.  We  fhould 
otherwife  have  been  obliged  to  inveftigate  in  great  detail 
the  gradual  progrefs  of  the  water,  and  the  frequent  changes 
of  its  arrangement,  before  we  could  fee  that  one  arrange¬ 
ment  would  he  produced  which  would  remain  condant  du¬ 
ring  the  working  of  the  machine.  But  this  is  not  the  heft 
condru&ion.  We  fee  that,  in  order  to  raife  water  to  the 
height  of  a  column  of  34  feet,  which  balances  the  atmo- 
fphere,  the  air  in  the  lad  fpire  is  compreffed  into  half  its 
bulk  ;  and  the  quantity  of  water  delivered  into  the  main  at 
each  turn  is  but  half  of  what  was  received  into  the  fird 
fpiie,  the  red  flowing  back  from  fpire  to  fpire,  and  being 
difcharg'ed  at  the  ipout. 

.But  it  may  be  conftru&ed  fo  as  that  the  quantity  of  wa¬ 
ter  in  each  fpire  may  be  the  fame  that  was  received  into  the 
fird  ;  by  which  means  a  greater  quantity  (double  in  the  in¬ 
dance  now  given)  will  be  delivered  into  the  main,  and  rai- 
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fed  to  the  fame  height  by  very  nearly  the  fame  force. - 
This  may  be  done  by  another  proportion  of  the  capacity  or 
the  fpires,  whether  by  a  change  of  their  caliber  or  of  their 
diameters.  SuppoCe  the  bore  to  be  the  fame,  the  diameter 
mud  be  made  fuch  that  the  condant  column  of  water,  and 
the  column  of  air,  compreffed  to  the  pioper  degree,  jr*ay  oc¬ 
cupy  the  whole  circumference.  Ltt  A  be  the  column  of 
water  which  balances  the  atmofpliere,  and  h  the  height  to 
which  the  water  is  to  be  railed.  Let  A  be  to  A  -f-  h  as  1 
to  m. 

It  is  plain  that  m  will  reprefent  the  denfity  of  the  air  in 
the  lad  fpire,  if  its  natural  denfity  be  1,  becaufe  it  is  preffed 
by  the  column  A  -}-  />,  while  the  common  am  is  preffed  by 
A.  Let  »  reurefent  the  condant  water  column,  and  there¬ 
fore  nearly  equal  to  the  air  column  in  the  hrfl  fpire  The 

whole  circumference  of  the  lad  fpire  mufc  he  1  4-  >  in 

order  to  hold  the  water  1,  and  the  air  compreffed  into  the 
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The  circumference  of  the  fnd  fpire  is  r  -f  1  or  2.  Let 
D  and  d  be  the  diameters  of  the  firfl  and  lad  fpires  ;  we 

have  2  :  1  4-  —  zr  D  :  d.  or  2  m  :  m  +  1  zz:  D  :  d,  There* 
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fore  if  a  pipe  of  uniform  bore  be  lapped  round  a  cone,  of 
which  D  arid  d  are  the  end  diameters,  the  fpirals  will  be  ve¬ 
ry  nearly  fuch  as  will  anfwer  the  purpofe.  It  will  not  be 
quite  exadl,  for  the  intermediate  fpirals  will  be  fomevvhat 
too  large.  The  conoidal  frudum  fhould  fee  formed  by  the 
revolution  of  a  curve  of  the  logarithmic  kind.  But  the- 
eiror  is  very  trifling. 

*  Wdh  fuch  a  fpiral,  the  full  quantity  of  water  which  was 
confined  in  the  fird  fpiral  will  find  room  in  the  lad,  and  will 
be  fent  into  the  main  at  every  tinn.  This  is  a  very  great 
advantage,  especially  when  the  water  is  to  be  much  railed. 
The  laving  of  power  by  this  chance  of  conilrudfion  is  al¬ 
ways  in  proportion  of  the  greated  comprefiion  of  the  air. 

The  great  difficulty  in  the  conftru&ionof  any  of  thefe  forms 
is  in  determining  4he  form  and  pofition  of  the  horn  and  the 
fcoop  ;  and  on  this  greatly  depends  the  performance  of  the 
machine.  The  following  indi  unions  will  make  it  pretty 
eafy. 

Let  ABEO  (fig.  i3.)  reprefent  the  firfl  or  oiitermoft 
round  oi  the  fpiral,  of  which  the  axis  is  C.  Suppofe  it  im- 
merged  up  to  the  axis  in  the  water  VV ,  we  have  feen  that 
the  machine  is  mod  effe&ive  when  the  furfaces  KB  and  O  n 
of  the  water  columns  are  didant  the  whole  diameter  BO  of 
the  fpiral.  Therefore  let  the  pipe  be  fird.  fuppofed  of  equal 
caliber  to  the  very  mouth  Ef,  which  we  fuppofe  to  be  jufl 
about  to  dip  into  the  water.  The  furface  On  is  kept  there, 
in  oppofition  to  the  prtfTure  of  the  water  column  BAO,  by 
the  compreffed  air  contained  in  the  quadrant  OE,  and  in 
the  quadrant  which  lies  behind  EB.  And  this  comprefiion 
is  fupported  by  the  columns  behind,  between  this  fpire  and 
the  riling  pipe.  l3ut  the  air  in  the  outermod  quadrant  EB 
is  in  its  natural  date,  communicating  as  yet  with  the  exter¬ 
nal  air.  When,  however,  the  mouth  E  e  has  come  round 
to  A,  it  will  not  have  the  water  danding  in  it  in  the  fame 
manner,  leaving  the  half  fpace  BEO  filled  with  compreffed 
air;  for  it  took  in  and  confined  only  what  filled  the  qua¬ 
drant  BE.  It  is  plain,  therefore,  that  the  quadrant  BE 
mud  be  fo  fhaped  as  to  take  in  and  confine  a  much  greater 
quantity  of  air  ;  fo  that  when  it  has  come  to  A,  the  ipace 
BEO  may  contain  air  fuflicicntly  denfe  to  fuppoit  the  co¬ 
lumn  AO.  But  this  is  not  enough  :  For  when  the  wide 
mouth,  now  at  A  cc,  rifes  up  to  the  top,  the  furface  of  the 
water  in  it  rifes  alfo,  becaufe  the  part  AO  0  a  is  more  capa- 
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Zurich,  clou'g  than  the  cylindric  part  OF  e  o  which  fucceeds  it,  and 
— v— ^  which  cannot  contain  all  the  water  that  it  does.  Since, 
then,  the  water  in  the  fpirc  rifes  above  A,  it  will  prefs  the 
water  back  from  O  n  to  Tome  other  portion  m*  v\  and  the 
prefling  height  of  the  water  column  will  be  dimimfhed  by 
this  riftng  on  the  other  fide  of  O.  In  (hoi  t,  the  horn  mafic 
begin  to  widen,  not  from  E,  but  from  A,  and  mull  occupy 
the  whole  femicircle  ABE  ;  and  its  capacity  mud  be  to  the 
capacity  of  the  oppofite  cylindrical  fide  as  the  fum  of  BO, 
and  the  height  of  a  column  of  water  which  balances  the  at- 
mofphere  to  the  height  of  that  column,  For  then  the  air 
which  filled  it,  when  of  the  common  denfitv,  will  fill  the 
uniform  fide  BEO,  when  compreffed  fo  as  to  balance  the 
vertical  column  BO.  But  even  this  is  not  enough;  for 
it  has  not  taken  in  enough  of  water.  When  it  dipped  into 
the  cillern  at  E,  it  carried  air  down  with  it,  and  the  pref- 
fure  of  the  water  in  the  cillern  caufed  the  water  to  rife  into 
it  a  little  way;  and  fome  water  mud  have  come  over  at 
B  from  the  other  fide,  which  was  drawing  narrower.  There¬ 
fore  when  the  horn  is  in  the  pofition  EOA,  it  is  not  full 
of  water.  Therefore  when  it  comes  into  the  fituation 
OAB,  it  cannot  be  full  nor  balance  the  air  on  the  oppofite 
fide.  Some  will  therefore  come  out  at  O,  and  rife  up  thro’ 
the  water.  The  horn  mud  therefore,  ift.  Extend  at  lead 
from  O  to  B,  or  occupy  half  the  circumference  ;  and,  Idly, 
It  mud  contain  at  lead  twice  as  much  water  as  would  fill 
the  iide  BEO.  It  will  do  little  harm  though  it  be  much 
larger;  becaufe  the  furplus  of  air  which  it  takes  in  at  E  will 
be  difeharged,  as  the  end  E  e  of  the  horn  rifes  from  O  to  B, 
and  it  will  leave  the  precifc  quantity  that  is  wanted.  The 
overplus  water  will  be  difeharged  as  the  horn  comes  round 
to  dip  again  into  the  cillern.  It  is  pofiible,  but  requires 
a  difeuflion  too  intricate  for  this  place,  to  make  it  of  fuch  a 
fize  and  (hape,  that  while  the  mouth  moves  from  E  to  B, 
pafling  through  O  and  A,  the  furface  of  the  water  in  it 
(hall  advance  from  E  £  to  O  and  be  exa£lly  at  O  when  the 
beginning  or  narrow  end  of  the  horn  arrives  there. 

We  mud  alfo  fecure  the  proper  quantity  of  water.  When 
the  machine  is  fo  much  immerfed  as  to  be  up  to  the  axis  in 
water,  the  capacity  which  thus  fecures  the  proper  quantity 
of  air  will  alfo  take  in  the  proper  quantity  of  water.  But 
it  may  be  ere&ed  fo  as  that  the  fpirals  (hall  not  even  reach 
the  water.  In  this  cafe  it  will  anlwcr  our  purpofe  if  we 
join  to  the  end  of  the  horn  a  fcoep  or  (hovel  QRSB  (fig. 
19.),  which  is  fo  formed  as  to  take  in  at  lead  as  much  water 
as  will  fill  the  horn.  This  is  all  that  is  wanted  in  the  be¬ 
ginning  of  the  motion  along  the  fpiral,  and  more  than  is  ne- 
ceflary  when  the  water  has  advanced  to  the  fucceeding  fpire; 
but  the  overplus  is  difeharged  in  the  way  we  have  men¬ 
tioned.  At  the  fame  time,  it  is  needlefs  to  load  the  ma¬ 
chine  with  more  water  than  is  neceffary,  merely  to  throw  it 
out  again.  We  think  that  if  the  horn  occupies  fully  more  than 
one-half  of  the  circumference,  and  contains  as  much  as  will 
fill  the  whole  round,  and  if  the  fcoop  lifts  as  much  as  will 
certainly  fill  the  horn,  it  will  do  very  well. 

N.  3 .  The  fcoop  mud  be  very  open  on  the  fide  next  the 
axis,  that  it  may  not  confine  the  air  as  foon  a3  it  enters  the 
water.  This  would  hinder  it  from  receiving  water  enough. 

The  following  dimenlions  of  a  machine  eredled  at  Flo¬ 
rence,  and  whofe  performance  correfponded  extremely  well 
with  the  theory,  may  ferve  as  an  example. 

The  fpiral  is  formed  on  a  cylinder  of  10  feet  diameter, 
and  the  diameter  of  the  pipe  is  6  inches.  The  fmaller  end 
of  the  horn  is  of  the  fame  diameter  ;  and  it  occupies  ^ths  of 
the  circumference,  and  it  is  7  —  ths  inches  wide  at  the  outer 
end.  Here  it  joins  the  fcoop,  which  lifts  as  much  water  as 
fills  the  horn,  which  contains  4340  Swedifh  cubic  inches, 
each  zz  i >57  7  Englifh.  The  machine  makes  6  turns  in  a 


minute,  and  nifes  1354  pounds  of  water,  or  22  cubic  feet,  Zurich, 
10  feet  high  in  a  minute. 

The  above  account  will,  we  hope,  fufikiently  explain  the 
manner  on  which  this  fingnlar  hydraulic  machine  produce® 
its  effedl.  When  every  thing  is  executed  by  the  maxima 
which  we  have  deduced  from  its  principles,  we  are  confident 
that  its  performance  will  correfpond  to  the  theory  ;  and  we 
have  the  Florentine  machine  as  a  proof  of  this.  It  raife* 
more  than  4?ths  of  what  the  theory  promifes,  and  it  is  not 
perfect.  The  fpiral  is  of  equal  caliber,  and  is  formed  on  a 
cylinder.  The  fri&ion  is  fo  inconfiderable  in  this  machine, 
that  it  need  not  be  mended  :  but  the  great  excellency  is, 
that  whatever  imperfe&ion  there  may  be  in  the  arrangement 
of  the  air  and  water  columns,  this  only  atfeiflv  the  elegance 
of  the  execution,  caufing  the  water  to  make  a  few  more 
turns  in  the  fpiral  before  it  can  mount  to  the  height  re¬ 
quired  ;  but  wafles  no  power,  becaufe  the  power  employed 
is  always  in  proportion  to  the  fum  of  the  vertical  columns 
of  water  in  the  riling  fide  of  the  machine ;  and  the  height 
to  which  the  water  is  raifed  by  it  is  in  the  very  fame  pro¬ 
portion.  It  (hould  be  made  to  move  very  flow,  that  the 
water  be  not  always  dragged  up  by  the  pipes,  which  would 
caufe  more  to  run  over  from  each  column,  and  diminifh  the 
prefiure  of  the  remainder. 

If  the  rifing-pipe  be  made  wide,  and  thus  room  be  made 
for  the  air  to  tfcape  freely  up  through  the  water,  it  will  rife 
to  the  height  afiigned  ;  but  if  it  be  narrow,  fo  that  the  air 
cannot  get  np,  it  rifes  almoA  as  flow  as  the  water,  and  by 
this  circumflance  the  water  is  raifed  to  a  much  greater 
height  mixed  with  air,  and  this  with  hardly  any  more  power. 

It  is  in  this  way  that  we  can  account  for  the  great  perform¬ 
ance  of  the  Florentine  machine,  which  is  almoft  triple  of 
what  a  man  can  do  with  the  fined  pump  that  ever  was  made: 
indeed  the  performance  is  fo  great,  that  one  is  apt  to  fufpeft 
fome  inaccuracy  in  the  accounts.  The  entry  into  the  ri- 
fing-pipe  fhonld  be  no  wider  than  the  lad  part  of  the  fpiral; 
and  it  would  be  advifable  to  divide  it  into  four  channels  by 
a  thin  partition,  and  then  to  make  the  rifing-pipe  very  wide, 
and  to  put  into  it  a  number  of  (lender  rods,  which  would 
divide  it  into  Herder  channels  that  would  completely  entangle 
the  air  among  the  water.  This  will  greatly  increafe  the 
height  of  the  heterogeneous  column.  It  is  furpriling  that  a 
machine  that  is  fo  very  piomifing  (hould  have  attracted  fo 
little  notice.  We  do  not  know  of  any  being  ere&ed  out 
of  Switzerland  except  at  Florence  in  1778.  The  account 
of  its  performance  was  in  confequence  of  a  very  public  trial 
in  1779,  and  honourable  declaration  of  its  merit,  by  Sig. 
Lorenzo  Ginori,  who  cre&ed  another,  which  fully  equalled 
it.  It  is  Alertly  mentioned  by  Profeflbr  Sulzer  of  Berlin, 
in  the  Sammlvngen  Vermifchlen  Sc  hr  if  ten  for  1754.  A  ckfcrip- 
tion  of  it  is  pubiifhed  by  the  Philofophical  Society  at  Zurich 
in  1766,  and  in  the  deferiptions  pubiifhed,  by  the  Society 
in  Louden  for  the  encouragement  of  Arts  in  177 6.  The 

celebrated  Daniel  Bernoulli  has  pnbhflied  a  very  accurate  I 
theory  of  it  in  the  Peterfburgh  Commentaries  for  177?? 
and  the  machines  at  Florence  were  eredted  according  to  his 
inftriuftions.  Baron  Altlromer  ia  Sweden  caufed  a  glafs 
model  of  it  to  be  made,  to  exhibit  the  internal  motions  for 
the  inllru&ion  of  artifts,  and  alfo  ordered  an  operative  en¬ 
gine  to  be  ere61ed  ;  but  wc  have  not  feen  any  account  of  its 
performance.  It  is  a  very  intricate  machine  in  its  principles; 
and  an  ignorant  engineer,  nay  the  mod  intelligent,  may 
credl  one  which  (hall  hardly  do  any  thing;  and  yet,  by  a 
very  trifling  change,  may  become  very  powerful.  We  pre¬ 
fume  that  failures  of  this  kind  have  turned  the  attention  of 
engineers  from  it;  but  we  are  perfuaded  that  it  maybe 
made  very  efFe£livc,  and  we  are  certain  that  it  mud  be  very 
durable.  Fig.  20.  is  a  fe&ion  of  the  manner  in  which  the 

author 
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author  has  formed  the  communication  between  the  fpiral 
and  the  rifing-pipc.  P  is  the  end  of  the  hollow  axis  which 
is  united  with  the  folid  iron  axis.  Adjoining  to  P ,  on  the 
under  fide,  is  the  entry  from  the  lafh  turn  of  the  fpiral.  At 
Q^is  the  collar  which  refls  on  the  fupports,  and  turns  round 
in  a  hole  of  belhmetal.  f f  is  a  broad  flanch  call  in  one 
piece  with  the  hollow  part.  Beyond  this  the  pipe  is  turn¬ 
ed  fomewhat  fmaller,  very  round  and  fmooth,  fo  as  to  fit 
into  the  mouth  of  the  rifing-pipe,  like  the  key  of  a  cock. 
This  mouth  has  a  plate  e  e  attached  to  it.  There  is  ano¬ 
ther  plate  dd ,  which  is  broader  than  ee ,  and  is  not  fixed  to 
the  cylindrical  part,  but  moves  eafily  round  it.  In  this  plate 
are  four  fcrews,  fuch  as  g ,  g ,  which  go  into  holes  in  the 
plate / f,  and  thus  draw  the  two  plates  ff  and  d  d  together, 
with  the  plate  e  e  between  them.  Pieces  of  thin  leather  are 
put  on  each  fide  of  e  e  ;  and  thu3  all  efcape  of  water  is  ef¬ 
fectually  prevented,  with  a  very  moderate  compreflion  and 
friCtion. 

ZUTPHEN,  a  ftrong  and  confiderable  town  of  the  Uni¬ 
ted  Provinces  in  Guelderland^  and  capital  of  a  county  of  the 
fame  name.  It  has  a  magnificent  church,  and  is  furround- 
ed  with  walls.  It  was  taken  by  the  French  in  1672, 
who  in  1674  delivered  it  up  to  the  States- General.  It  is 
feated  at  the  confluence  of  the  rivers  Bcrkel  and  YefTel,  nine 
miles  fouth-eaft  of  Deventer,  and  55  eaft  by  fouth  of  Am- 
fterdam.  E.  Long.  6.  o.  N.  Lat.  52.  I o. 

ZUYDER*zee,  a  great  gulph  or  bay  of  the  German 
Ocean,  which  extends  from  fouth  to  north  in  the  Uni- 
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ted  Provinces,  between  Friefland,  Over-Yeflel,  Guelderland,  Zyeoma 
and  Holland.  It  is  fo  called  from  its  fituation  towards  the  ^ 
fouth.  It  is  faid  that  the  Zuyder-zee  was  formerly  a  lake,  {er 
and  that  the  land  is  fwallowed  up  which  united  North-  < 

Idolland  with  Friefland. 

ZYGOMA,  in  anatomy,  a  bone  of  the  head,  or  rather 
an  union  or  aflemblage  of  two  procefles  pr  eminences  of 
bones  ;  the  one  from  the  os  temporis,  the  other  from  the 
os  make  :  thefe  proceffes  are  hence  termed  the  zygomatic 
procejfes ,  and  the  future  that  joins  them  together  is  denomi¬ 
nated  the  zygomatic  future . 

ZYGOMA TICUS,  in  anatomy,  a  mufcle  of  the  head, 
ariling  from  the  Os  Zygoma,-  whence  its  name,  and  termina¬ 
ting  at  the  angle  of  the  lips. 

ZYGOPHYLLUM,  bean-caper,  in  botany;,  a  genus 
of  plants  of  the  clafs  of  decandriaand  order  monogynia,  and 
in  the  natural  fyftem  arranged  under  the  14th  order,  Grui - 
nales .  There  are  xi  fpecies,  partly  fhrubby  and  partly  her¬ 
baceous  plants,  all  natives  of  warm  climates,  though  fome  of 
them  are  hardy  enough  to  endure  the  open  air  in  this  coun¬ 
try. 

ZYMOSIMETER  (formed  from  fermentation * 

and  meafure),  an  infirument  propofed  by  Swammer¬ 

dam  in  his  book  De  Refpiratione,  wherewith  to  meafure  the 
degree  of  fermentation  occjafioned  by  the  mixture  of  diffe¬ 
rent  matters,  and  the  degree  of  heat  which  thofe  matters 
acquire  in  fermenting,  as  all'o  the  heat  or  temperament  of 
the  blood  of  animals. 
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After  “  Index,”  add  “  at  Spirit  of  wine.” 

For  “  to.  8,”  read  “  10.  82.” 

For  “  Archimides,”  read  “  Archimedes.” 

For  “  Hoping,”  read  «  flopping.” 

For  “  n°  79,”  read  “  578.” 

For  “  50th,”  read  “  57th.” 

For  “  See  Index,  &c.”  read  “  See  Medicine,  n«  2  co.  &c.” 

Dele  “  Medicine  and.” 

For  “  Mimdry,”  read  “  Minority.” 

For  “  Medicine,”  read  “  Surgerv.” 

For  “  tar,”  read  “  water.” 

For  “  230,”  read  “  320.” 

For  “  vapour,”  read  “  heat.” 

For  “  807  degrees,”  read  “  8 it.” 

For  “  quantity,”  read  “  quality.” 

For  “  Medic iNE-Index,”  read  “  Catarrh ,  Medic ine-/^*.” 

For  “  the  only  oilenfible,”  read  “  only  the  oflenfible.” 

For  “  Elvet,”  read  “  Wear.” 

4^’}  F°r  “  fig-  74”  read  “  %  73-” 

17  3.  For  “  naturalizes,”  read  “  neutralizes.” 

24  For  “  particle,”  read  “  participle.” 

4  b.  For  “  See  Index,”  read  “  See  Medicine,  n°2o6,  20 7,  400.” 

39  For  “  Ornithology read  “  Ichthyology  ” 

For  “  Ichthyology ,”  read  “  Ornithology .” 

For  “  queen’s  palace  at  Weftmfnfter,”  read  “  Windfor  caftlc.” 

For  “  venery,”  read  “  venary.” 

For  “  PolydeBes ,”  read  “  PhiloBetes.” 

For  “  Cumberland,”  read  “  Northumberland.” 

For  “  155,”  read  “  355.” 

For  “  Procklefby,”  read  “  Brocklefby.” 

For  “  dibblers,”  read  “  droppers.” 

For  “  fpeprority,”  read  “  profperity.” 

For  “  too,”  read  “  two.” 

4  At “  AMLB,”  read  “  Plate  CCXL.  fig.  1.” 

21  b.  For  “  1715,”  read  “  1725.” 

25  b.  For  “  dire&ly,”  read  “  dire&.” 

29  b .  For  u  turned,”  read  “  tinned.” 

3  b.  For  “  1694,”  read  «  1664.” 

I  b.  Dele  the  fentence  beginning  with  «  It  is  an  earldom.” 

16  b.  For  “  from  E  to  B;  and  from  B  to  C,”  read  “  from’B  to  E,  and  from  C  to  E.» 

infert.ng  an  E  in  the  fig.  where  AD  and  CB  crofs  each  other. 

3*  For  “  CD,”  read  “  AC.” 

19 For  “  corD read  “  water;”  and  for  “  water,”  read  "corn.” 

T  '*  *  For  “  n°  50.”  read  “  n°  54.” 

For  “  loquacity,”  read  “  logomachy.” 

For  i(  fittTftu”  read  “  Gr  “ 

In  the  article  Methodists,/^.  For  "  Hanfon,”  read  «  Hampfon.” 

.bor  “  lives,”  read  “live.”  r 

For  “  are,”  read  “  air.” 

For  «  Low,”  read  «  Lav/.” 
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Plate  CCCXCVIII.  fig.  1. 

3* 

CCCCLXXXYI II. 


For  “9,”  read  “3*” 

Before  the  article  “  Perche”  infert  «  Perch,  in  ichthyology.  See  PercA.” 
For  “  Persicana,”  read  “  Persicaria.” 

For  **  Teith,”  read  “  Tay.” 

For  “  Blair  of  Drummond,”  read  “  Stob-halL” 

For  “  bottom,”  read  “  top.” 

For  (t  667,”  read  “  669.” 

For  **  rine,”  read  “  pine.” 

For  «  Wenderdon,”  read  u  Wenderborn,” 

For  u  1697,”  read  “  1679.” 

For  “  Emelia,”  read  “  Emelius.” 

For  “  facrifices,”  read  “  feriptures.” 

For  “  demand,”  read  “  demeanor.” 

For  “  it  is  abfurd,”  read  “  is  it  abfurd.” 

Add  “See  Mur;ena.” 

For  «*  an  Englifh  gallon,”  read  lt  half  an  Englifh  gallon.” 

For  “  1 1 2,”  read  “  212.” 

For  Dorfetlhire,”  read  Hampfhire.” 

For  “  (fig.  28.  b)y  ”  read  “  (fig.  26.  h ).” 

For  “  338,”  read  “  238. 

For  “  337,”  read  “  237.” 

,25,  For  “  338,”  read  “  238.” 

Read  “  For  almoft  every  fpecies  of  quadrupeds  has  a  fpecies  ef  taenia  peculiar  t© 
.  •  itfelf.” 

For  u  layman,”  read  u  clergyman  likewife,  but.” 

For  *€  application,”  read  “  fupplication.” 

For  “  the,”  read  “  that.” 

Read  u  «Ma<r0ay.” 

For  “  this,”  read  u  his.” 

Read  “  Har mania .” 

For  “  defeent,”  read  u  difTent.”  ‘  /  \ 

For  “  {halt,”  read  “  {hall.” 

For  “  grow,”  read  “  grew.”  m  . 

Dele  “  5” 

Dele  “  the”  before  the  word  u  interceflion.” 

For  “  phyficians,”  read  t(  philo fophers.”  ,  _  r 

For  “  obliges,”  read  “  oblige.” 

For  what  appears  to  be  u  E  c  D,”  read  E/D. 

For  u  IM,”  read  “  CM.” 

The  crooked  pipe  on  the  right  of  fig.  38-  fhould  be  marked  li  38  a.,J 
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